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PREFACE

This practical .book has. been compiled by ROBERT
BANDIKUBI to improve pr'ac‘rlcal answering techniques of
students preparmg for A-level Biology Practical’ (P530/3)
examination at Uganda Advanced Certificate of Education.

This book contains exhaustive practical explanatory notes
that equip students with practical skilis of critical thinking
like observation, drawing, recording of ddta, critical analysis,
assessment and interpretation of data. | |
Questions and answers in this book are to guide students
specifically on question approach that will improve on their
answering technique that is supposed to be precise and exact.

It also contains well organized practical questions on
dissection for practice, based on UNEB syllabus, hence offers
extensive practice in ail areas of dissection Practical Biology.

This book is expected to improve on their Knowledge,
attitude, practices and confidence, hence enabling the
students excel in A-level Biology Practical (P530/3)
examinations. o

Copyright: Robert Bandikubi 077-2-582857/0704728546 (emiil: rbandikubi@yahco.com)
1 |



Copyright: Robert Bandikubi 077-2-582357/0704?2854§ {email: rbqndikubi 7 ahoo.cqm_

- “A” LEVEL BIOLOGY PRACTICAL%?-- o

. REVISION NOTES AND UACE
BIOLOGY PAPER 3 PAST PAPERS
T (P530/3) pasy L f

| BY ROBERT BANDIKUBI
MA STERS IN PUBLIC HEALTH (IHS U) |
L 'BSC/ED (M.UK)
EDUCA TION OFFICER
- MENGO SENIOR SCHOOL

Copyright: Robert Bandikubi Q?Z:gfssggﬁz/qzaq?2854q (email: rbandiku.pi ahoo.




Copyright: Robert Bandikubi 077-2-582857/0704728546 {email: rbandikubi@yahoo.com)

TABLE OF CONTENTS
CONTENTS

1. Guidelines £o BISSath. s
2. Toad dfssedioln.f.................. L
3. The head region of @ t0ad........cicumicemmmiscisiannosssisssiossssissssssssssinnsesniinisssssstssis sasnonsons
4. The rat diSSECHION wuviiimeimeissis s s omsstsersessesistassesissessesssesessss sb s snsssssssssne
5. The coekroach diSSeTtiON .o mmasmmssvisnssimmssiessiimt sy o isssissswnmsyes
6. UNEB past papers............,... e T TR R T R DR R R R e
7. PRSI0 OBY NOES...ucucriiericeecessreesroanessssinsen e ssssasssssussssase sasses sessenssssns snss essasassbssbesnsitsconsass
8. ﬁlants and their external StrUCTUTES.. .. st s ssssns s ssssass
9. LOWET PIANTS.cecsurucsnrrumssensasasiaosrassanssssmsssssonsns sersssssmssnssssassss s sassessussssassssssssssssssarsssssssa as
K0: INSBEEE b e s o s o o S i T B A DS AT VAR S RO AR
L. FIOWEBES cvnsrarsmsonnossenrsmsersessenssmsendasbcbssmd HAG Sobiaits it ihnimensn i osbi S SR AARI SRS RS DTSSR SESHY

13. Practical questions to guide students prai:tice on dissection

PAGE
03

04
"mii.
21
42
55
166
175
176
183
187

195

Copyright: Robert Bandikubi 077-2-582857/0704728546 (émail: rbandikubi@yahoo.com)

3




Copyright: Robert Bandikubi 077-2-582857/0704728546 (email: rbandikubi@yahoo.com)

GUIDELINES TO DISSECTIONS

The main objective of dissection is to study anatomy of organisms. This involves studying of the location,

structure and functions of each organ of various body systems of an organism. For example, organs of

digestion, organs of reproduction, organs of excretion, organs of nervous system, and endocrine organs,

then make a drawing basing strictly on the instructions of the question.

THE FOLLOWING RULES SHOULD BE ADHERED TO WHEN CARRYING OUT A DISSECTION.

>

>

Read the instructions carefully right to the end, then carry out the tasks reading
instructions again, item by item. |

Always have with you a complete dissecting kit.

Ensure the animal is dead before you proceed to dissect.

Pin the animal on board or on the hard button of a dissecting dish with the body well
stretched.

When dissecting long thin structures like nerves, blood vessels, intestines etc. Cut along
them but not across their length. 7

Always keep the organs of specimen wet using moist cloth or cotton wool.

Never cut or remove anything without knowing what it is.

If the animal has a lot of fat, remove it to expose underlying organs without injuring other
orgz;Jns.

The magnification should be indicated at the left bottom of the drawing.

Make sure you display the structures instructed in the question clearly.

All drawings of dissections should be large, well labeled without labe! lines crossing each
other.

Never allow bleeding of the animal, if it does wipe it thoroughly with wet cotton wool.

Copyright: Robert Bandikubi 077-2-582857/0704728546 {email: rbandikubi@yahoo.com)
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THE COCKROACH
CLASSIFICATION OF THE COCKROACH
Kingdom: Phylum Class . i Order
Animalia .' . VArthropoda o ,Ins'e'c.té- | Dictyoptera
Family -.w) Genus. - Species : .
Blattidae : Periplaneta . periplaneta amencana (Afrlcana

L A il A i

The phylum of a cockroach is an ARTHROPODA due to the
e possession of exoskeleton —for protection and locomotion
¢ segmented body- for flexibility
* Jointed appendages like limbs,-for flexibility.

Its class is INSECTA due to
¢ the possession of three main body parts(head, thorax and abdomen),
e three pairs of limbs,
s 3 pair of antennae, and
e three thoracic segments (prothorax ,mesothorax and metathorax)

Its order is DICTYOPTERA due to
e the possession of long segmented, tapering antennae
e dorso-ventrally flattened body,
* A pair of segmented anal cerci. -

SHAPE AND APPEARANCE OF THE BODY;

Shape:
The body is dorso-ventrally flattened and its abdomen is expanded in the middle.
The significance of flattened body to easily enter narrow places /cracks or crevices to escape predation.

Appearance:

The animal is pale brown in colour on the dorsal surface beneath the wings, and dark brown on the
ventral surface, its exoskeleton is waxy and glossy {smooth), the significance of the brown colour is for
camouflage in order to escape predation-.'The waxy nature of its body surface prevents desiccation, as it
is water repellent .the glossy exoskeleton is for easy escape from the enemies.

HABITAT AND HABITS:-
Habitat:

Dark cracks and crevices of wall'especiélly in the vicinity of warm places

Copyright: Robert Bandikubi 077-2-582857/0704728546 (email: rbandikubi@yahoo. com)
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Habits: they are nocturnal, emerging to feed only at night .they feed on a variety of organic materials
including household property like paper and cloth .¢ockroach run very fast and they can fly due their
long hind limbs. .
Adaptation of the cockroach to its environment: Y

* Body is dorso-ventrally flattened to enable it enter into small cracks to avoid predation. o

¢ . The sharp hard curved claws and arolium ensure firm grip on rough and smooth structurés

respectively. _

® Their dark brown colour is for camouflage hence reducing chances of predation

®* The long antennae for detecting stimuli at a distance and in all directions respectively.

® Mandibles are hard, sharp and serrated to cut food o

® The body cuticle is waxy, preventing desiccation of the animal 7

® The pointed spines on the limbs for protection and movement on rough surfaces.

® The hind legs are long for fast movement. h

® The broad/large membranous inner wings for easy flight.

® The thicker outer wings for protection against physical 'injuries.

¢ The segmented body for increased flexibility during locomotion.

® The large compound eyes for increased surface area for sensitivity to sight.

- THE BODY AND MOUTH PARTS

THE HEAD

The head is small and clearly viewed from the ventral side .it is separated from the thorax by a short
neck and limited in movement posteriorly by an enlarged tergum of prothorax.

It has compound eyes which are in meshes of ommatidia/netted, large, kidney shaped, black in colour
and are situated dorso-laterally at the end .the location of the eyes gives the animal a wide field of view
in its habitat. The eyes are enlarged to increase the surface area for receiving light .the black colour of
the eyes increases the ability of the eyes to absorb fight for easy seeing.

-Compound eyes; gre Large/protruding/curved outwards for wide field of view

Drawing showing the antenna of a cockroach

Describe the arrangement of the eye units

it ' consists of
hexagon'anoiygonal;Iarge,‘numerous;;closely

packed;;ommatidia which are adjacent to ‘each

other;;regulorly/parallel;;arranged -

Significance of the arrangement

Numerous ommatfdia/units/cbmpact regularly arranged

to increase field of view and sensitivity. "

Drawing of the three eye units

i . NAES
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The head bears one pair of antennae which is characterized by having a broad base being hairy, thm
and long to the length of the whole bedy, segmented, and tapers from base towards the tip.

Adaptation of the antennae to their function
* Long to feel/sense at long distance/a distance around the body.
e Segmented /jointed for flexibility/to ease movement
e Thin/slender to easy swinging in all directions
*  Antennae segmental/jointed for flexibility/easy swinging/more in all direction
Tapering antennae to easily swing in all directions
It has socket at the base for increased flexibility
They are hairy to increase sensitivity.(microscopic)

5

o

L3
Lod

NOTE:
Segmentation of the antennae at the base is even for females and uneven for males .The anterior end of
the male cockroach is pointed while that of the female is blunt.

When the head is viewed from the dorsal side, the base of the antennae and their first segments are not
observed, but the kidney shaped black compound eyes are observed clearly.

Note
When the specimens are viewed from the dorsal side, the sides of the specimen match with those of the
observer. In other wards; the right side of the specimen is on the right side of the observer.

Drawing of the ventral view of the HEAD of the cockroach

Epicranium
Antenna
Fenestra
_ﬂ'ye

Frons

— Clypeus

_ 1 Mandible

1 — Manxillary palp
T, l\ Labrum

g, « Labial Palp

U

x2

When the head is viewed from the ventral side of the animal, the base of the antennae’is observed wuth
their first segments covering parts of the compound eye. '

Copyright: Robert Bandikubi 077-2-582857/0704728546 (email: rbandikubi@yahoo.com)
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MOUTH PARTS
These are the labrum upper lips.

One pair of mandibles and maxillae.(1* maxillae)
Labrum lower lip (2™ maxillae)
Hypopharynx.

The labrum (upper lip}; the upper lip which covers the other mouth parts.

The mandibles: they are two in each animal .they are hard, attached to the body by tough muscle, and
have toothed sharp edge !
Mandibles are Serrated/toothed edge to increase surface area for crushing food

Drawin showing the mandible  Labrumof a cockroach
using a microscope
—Part of
clypeus
~Lahrum

Mandibie

Labrum/upper lip is curved to prevent food from falling out of the mouth during féeding

Maxillae

These occur immediately behind the mandibles and consist of hairy ,segmented and long maxillary palps
.it also consists of sharp edge ,hooked galea and lacinia .cardo and stipes .its function is to sense hold
and push the food into the mouth P

The Maxillae is adapted to its function by having;

Have Long palps to reach food at a distance ‘

Has segmented palps for flexibility/to push food into the mouth,
Hairy maxillary palps for sensitivity(microscopic)

Having the lacinia and galea are hooked for holding food.
Having lacinia has sharp edges for cutting food.

Drawing of Maxilia Drawing of the Labium

Maxillary Palp bl Pt
al Palp

araglossa
lossa

alpifer

x5
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Labium
This is made up of three proximal segments called submentum, mentum, palpiger, grossa and
paraglossa. .
{tis used to sense, holds, cut and pushing food into the mouth;
It is adapted to its function by;
e Having hairy labial palps te:increase sensitivity to food.
e Has segmented palps for flexibility/to push foed into the mouth.
e Having sharp glossafor cutting foood.
THE THORAX AND ABDOMEN

THE THORAX: i
The thorax is divided into three segments, the prothorax, mesothorax, and metathorax, in thaf order
from anterior to posterior, each bearing a pair of limbs.

Each limb consists of coxa which is broad, muscular and flattened, the small triangular trochanter, a long
and muscular femur, tibia and a distal foot consisting of five jointed tarsus of varying length which
reduces downwards.

HIND LINVIBS

The foot bears pointed spines for protection and firm gripping onto rough surface.

It is jointed for increased flexibility.

Each of the first four segments bears sticky pad called plantulae for easy moving on slippery surface. The
last foot segment bears arolium located between the curved claws.

The glandular pad called arolium is enlarged to provide a large area for attachment /gripping on the
slippery surface. It has glandular pads on tarsal segments for secretlng a sticky substance for gripping on
slippery surfaces during locomotion.

The claws are long, curved, pointed and tapering. Claws are hard and curved easv attachment on rough
surfaces and defense. The spines are fong, pointed, and curved inwards; the spines are long and pointed
for easy defense by pricking the enemy.

Drawing showing strucfurés of the Hind leg of a cockroach
Adaptation of the Hind limbs
e Jointed for flexibility
e Pointed spines for defente/protection
against enemies
* Pointed spines to increase grip on
rough surfaces
e Pointed/curved claws for grip on
rough surfaces -
¢ Plantulae/arolium/glandular pad for

secretion of adhesive/sticky
substance for ~ grip on
x5 aw ‘ ‘
slippery/smooth surfaces. 7
e  Dull coloured for camoufiage ' L, Bee T

e Broad/large coxae for generation of propulsive force/for locomotion
s Long femur/tibia to generate propulsive force/for locomotion/movement

Copyright: Robert Bandikubi 077-2-582857/0704728546 (email: rbandikubi@yahoo.com)
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WINGS
Two pairs of wings arising from mesothorax and metathorax . . IR, s
The forewings /outer wings arise from mesothorax

Description _ 0P b Frlatents L
Straight, elongated/oblong, narrow, relatively thick, and mainly paraﬂe! vemed to form tegmma to offer

protection, : P
The highly thickened forewings of msects uke beetles are called Elvtra {smgutar Elvtron) due to their
position and are also for protection s Gy

Hind wings
Th(f. hmd wings Jinner.wings (flying wings arise from metathorax and are
Descngtron ;

Membrqnous/tbfn,l bnpdd,‘ino‘tc'hed n&arg';dfﬁfifofded and supported bv a branrhmg nptwork of veins. They
are used for flight. Wings arise between the tergum (dorsa! cuticle) and pieurcon. {lateral cuticle)
The inner wings have three main veins also allow circulating of air hence making the wings light for
flight. -

with left wing spread out

Dorsal view

S By NB: o .

The wide spread of the veins

. provides enough support and. large
- surface area for cir_culétion of gases.
Two pairs of spiracles exist on the

. thorax between the protharax.and
mesothorax and the other between
mesothorax and metathorax.. .-

outer wing

innér wing G s oK

Differences between thoracic and abdominai spiracies

Thoracic spiracles/ ==~ abdominal spiracles
u @ Relatively Larger:m o2 Relatively smaller
@ Oval shaped ; _ round ,
« @ Hasvalves. .-, Lacks valves”
»  Unhairy aperture/smooth g it's hairy -
TﬁE”ABDoMEN-

The abdomen con5|sts of ten (10) segments though not affare v15|ble B -

The first seven segments are easily visible in both sexes; the 7" tergum almost completely overlaps the
8" the 9" tergum narrow compared to the 7" .the 10" tergum is fiat ahd broad and notched/dlwded
from the base of the 10" tergdm a pafr of segmented ha|ry, tapermg ancf eiongated cerci' prcuect

Cn,-u
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The abdomen of the male cackroach is narrow compared to that of the females.

The 9" tergum of the males bares a pair of external genitalia called styles which are absentin -
‘the females. . ‘ o o
The female cockroach bears podical plate's which are visible on ventral side of the abdomen .the
podical plates are missing in the males. _ ' '
When the 10" tergum is lifted upwards, reproductive gonapophyses structures.

They are just covered by the 9" and 10" segments in the males, or covered by 10" podical
plates in the female.

i

Drawing showing the male Genapophyses

Drawing of the structures on the * =
ventral side of the las tergum

Sensor haif
L Y

nal cercus

Cthilast tergum

o Ventral posterior end of a fernala cock
Marrow h :
Foag!

bdomen & '
Abdomer ; road abdomen

o
odical plate

—

nal stie

From the dorsal view, podical plates of the female cockroach are not seen. But however the styles of
male cockroach protrude beneath the last abdomen segment. | ‘ :

From the ventral side the attachment of the cerci is not visible .podical plates are seen .The podical
plateﬁ protect the cacoon .The abdominal erd of the female cockroach is broader than that of the male

cockroach.
SEX INDENTIFICATION
Sex: Male _ Female
e Has a narrow abdomen Has a broader abdomen.
s Has a pair of unsegmented styles Has podical plates/podical opening/ov_ipositor/ _
oothecal chamber '
s Has pointed male gonapophyses has blunt/round ended female gonapophyses

B8ODY SYSTEM OF THE COCKROACH

Digestive system .The alimentary canal of a coc_kroéch consists three main regions, the fore gut, short
mid gut (mesenteron) and hind gut. o

Alimentary canai starts from the gullets down to the énus. It consists of gullet, crop, and gizzards,
digestive caecum, mid gut, ileum, hind gut (colon) and the anus. ' o

Copyright: Robert Bandikubi 077—2-582857/0704723546 (email: rbandikubi@yahoo.com)
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SALIVARY GLAND

It is found in prothoracic region and it consists of salivary receptacle, salivary gland and salivary ducts.
Salivary glands are divided into numerous, round and small alveolar shaped secretary parts. The
numerous secretary parts increase the surface area for secreting digestive juice (saliva).

The common duct of salivary gland braches into many small ducts which spread allover the salivary
gland.

This arrangement increases the surface area for collecting saliva. .'
The main common duct for receptacle branches into two large ducts .each duct collects the saliva from
the salivary receptacle is structurally elongated and large in order to store much saliva .

Drawing of the salivary gland under medium power
- Adaptations of salivary gland to its function
It consists numerous secretary parts (alveoli) to
increase surface area for secreting saliva.
® It consists of large salivary receptacle for
storing more saliva.
It consists numerous ducts to easily collect

Salivary receptacle

3 mmon gland duct maore saliva..
eceptacle duct * All ducts fuse into one main ducts to controi
ain duct flow of saliva

THE GULLET

It is tubular and elongated structure .it made up of muscular wall with a smooth inner lining .the longest
part of it is found in the thoracic region, the contraction of muscular wall moves the food to the crop
.the smooth inner lining eases movement of the food.

THE CROP :
The gullet dilates to form the crop .it is found in the abdominal region ,it is enlarged ,conié:al shaped and
consists of elastic muscular wall with sr- ath folded inner lining and wide lumen. Starch digestion also
occurs in the crop by means =7 ~=' ylase produced by salivary glands.
Its function is storage and for ¢ ...+~ .ry digestion and absorption of food.
The crop is adapted to its function by having;

* Folded inner lining is to increase the surface area for digestion of food

¢ ltis Elastic and folded tc easily stretch and accommodate /store food.

* Smooth inner lining for easy passage of food.

THE GIZZARD
The gizzard is a short conical chamber with thick muscular walls. Its lumen is narrow and reduced by
infoldings of the wall and the six principal folds are highly sclerotized/ hardened thickenings ending in
pointed teeth. 3
Its inner lining is folded and ridged /rough .the gizzard is adapted to its function by having.
* Folded inner lining to increase the surface area for digestion of food. SE
* Toothed /Six ridges for physical/mechanical digestion of the food. '
*  Thick muscular wall to generate powerful contraction during crushing of the food.

Copyright: Robert Bandikubi 077-2-582857/0704728546 (email: rbandikubi@yahoo.com)
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Drawing of & cross section of a giszard of 3 cockroach

Fpithelium/outer layer

Thick muscular wall

x30-x100

THE DIGESTIVE (MESENTERIC) CAECUM

These are many/eight, tubular, long, cylindrical, flexible, and anterior tapering structures projecting
from the mid gut. Their functions are secretion of digestive enzymes for digestion of focd and
absorption of digested food. .
They are many, long and tubular for increasing the surface area for absorption of soluble food.

The mid gut The mid gut starts from just behind the gizzard and ends in front of the ileum. It is a site for
digestion and absorption of food.

it is a thin walled long tabular organ attached to the gizzard. It is the place where most of the digestion
and absorption of digested food takes place.

Adaptations of the mid gut _
® It has many digestive caeca to increase the surface area for absorption of soluble food and for
release of digestive juices
¢ The thin inner wall eases absorption of digested food.
* Lacks cuticle to facilitate absorption of soluble food.

THE HIND GUT

The hindgut consists of ileum, celon and rectum. .

This part of the gut contains waste materials .there is neither digestion nor absorption of digested food.
it is only water absorbed from the colon to increase water conservation .the function of the colon is to
allow water absorption and for to passage of wastes .the colon is long to increase surface area for water
absorption..it has a large lumen for easy passage of wastes.

THE ILEUM

It is short and thin .it bears numerous thin tubules called malpighian tubules which do not have any
digestive function. It is used for removal of excretory waste products. From the haemolymph and empty
it into the gut where is removed together with the faeces. It is still used for absorption of digested food

Copyright: Robert Bandikubi 077-2-582857/0704728546 (email: rbandikubi@yahoo.com)
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Drawing showing undisplaced Alimentary canal and strutures attached on
the dorsal cuticle of a cockroach - -

Aorta \;: Q
e ! ha _
0 5‘ Oelmph gus
Alary muscl s T a—

‘ Digestive cascum
i Hga i 5

2

ADAPTATIONS OF THE ILEUM , , _
Internally, the ileum is folded longitudinaily and possesses many thin backward pointing setae to control
passage of undigested food material and uric acid. g

It is narrow to allow food stay longer in the mid gut to maximize digestion and absorption.

Malpighian tubules are not part of the alimentary canal; they are just accessory to it (just attached to it
- without having any digestive function.). (g

THE COLON

The colon is wider and longer than the ileum and smooth inside.
Adaptation , _ B w i
It is wider and longer to accommodate undigested food and uric acid.

Without any- displacement gizzard, hind gut and ileum are not observed. Thus fhey should not be
included in the drawing.

Copyright: Robert Bandikubi 077-2-582857/0704728546 (email: rbandikubi@yahoo.com) .
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Drawing showing exposed structures in the abdominal region of a cockroach
without displacing any organs/structure

Oesophagus (Jr i . |
\ ol | - Heart
b _ \ _ —}-——~Alary muscie
Digestive (:aecum_é—— ! !
Mid gut g ‘ T Dorsal cuticle
ot
Rectut

Male gonapophysis x3

THE RECTUM :
It stores wastes. Contracticen of its wall leads to removal of unwanted materials {rom the body through

the anus. .
Is short and wide and has six pronounced longitudinal ridges internally forming the rectal gland.

Adaptation
® |tis short and wider lumen to increase storage of the feaces and uric acid temporary.
» [t has rectal glands for water absorption.

Generally the hindgut is thicker than fore and mid gut to create powerful peristalsis which aid removal
of feaces and solid nitrogenous excreta
Anus is an external part of the alimentary canal

CIRCULATORY SYSTEM ;
The cockroach has simple open circulatory system made up of the tubular heart, aorta, and the alary
muscles. It has thirteen segmental chambers, 10 in the abdomen and 3 in the thorax. )

The alary muscles control blood movement through the heart. All those structures are found on

dorsal cuticles.

the

.

Copyright: Robert Bandikubi 077-2-582857/0704728546 {email: rbandikubi@yahoo.com)
15



Copyright: Robert Bandikubi 077-2-582857/0704728546 (email: rbandikubi@yahoo.com)

Drawing sowing circulatory system
of a cockroach

Drawing showing structures for removal of

undigested and excretaory materials from the
body :

Aorta

Tracheal trunk '

R X/

Heart chamber

Alary muscla

Maébighain
Tubule
olon

. Rectum

Fa.
:’ﬁ " x2
7’ ‘

THE NERVOUS SYSTEM

it is the simple system consists of the nerve cord and ganglia .Three ganglia are found in the thoracic

region and each segment of the thorax has a large ganglion and there are six abdominal ganglia, the last
being larger than others. The nervous system is found on the ventral cuticle.

Drawing of the Non-Buoyant internal structures of specimen P while the
Reproductive structures are Intact

Thoracic Muscie
Tracheal Trunk
First Tharacic
Ganglion
2nd Thoracic
Ganghlion

feart

ist Abdominal
Ganglion

2nd Abdominal
Ganglion

Adary Muscle

X2
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Urawing showing structures associated with dorsal cuticle and ventral cuticle after
Alimentary canal has been discarded from a cockroach

Aortam—
Thoracic Musc|
Tracheal Trunk

First Thoracic Ganglion

Second Thoracic Ganglion

Heart chambe

Alary muscle

First Abdominal Ganglion

hecond Abdominal Ganglion

Narve cord

Mushroom-shaped Gland

-~Ejacilatory Duct

Male Gonapophysis

X2

THE REPRODUCTIVE SYSTEM ;
The male reproductive system consists of the mushroom shaped gland which produces the; male
gametes, and ejaculatory duct for passage of the gametes.

The female reproductive system consists of the vagina which receives the male gametes, the vagina
branches into two oviducts; the left and right oviduct where fertilization takes place each oviduct divides
into eight ovaries which produce the ova.

The fertilized ova are wrapped into a cacoon called oothecal chamber which is stored and carried by the
podical plates. The reproductive system is found on the ventral cuticle.
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Drawing showing the BUOYANT internal structures with the Aiimeﬁﬁw canal
displaced to the left of the cockroach

The cuticle may not be fully opened .it is thus necessary to master the location of each and every feature
in-the cockroach,

This helps.to draw correctly incase a part of the cuticles is to be opened. For example the thoracic and
the five adjacent abdominal segments can be opened to expose the internal structures as indicated in
the drawing below,
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Drawing showing internal structures after opening thoracic region and the five abdominal
segments with Alimentary canal displaced to the right side of the specimen

alivary Gland
Aorta T RN Salivary Recaptacle
1 ‘E\ .'.‘

Thoracic Muscia__ﬁ) / Oesophagus

Tracheal Trunk 1st Thoracic Ganglion

1
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Digestive caecum

Alary muscle ——

2nd Abdominal Ganglion
Nerve Cord

ileum
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Drawing of the structures on the ventral
cuticle of specimen P without Alimentary
; ‘0 canal

Q"

Drawing showing Respiratory system
of a cockroach
A .

horacic muscle

st Abdomnal ganglion

Nerve Cord

ush?dam shaped
gland -
Ejaculatory duct
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AMPHIBIANS (TOAD/ FROGS)
Classification:

Kingdom Phylum Class Order
Animalia Chordata Amphibia Anura
Family | Genus Species

Bufonidae Bufo | bufo regularis (Common toad) i‘

Reasons for classification in class Amphibia.
* It has a thin moist glandular skin i.e. skin with many mucus secreting glands/warty skin
* It hasawide gape.
® It has a web between the toes/digits of hind limbs.
Reasons for classification in order anura
® It has external eardrum
® Hind limbs are elongated and enlarged for leaping.
® Hind limbs have a web of skin between the digits.

Habitat: Amphibianc 2 land and frequently swimming in fresh water e.g. in ponds
or streams.

TOADS
They are usually found in the ponds and moist places of land environment. Thus the habitat of the toads
is aquatic and damp land areas.
Itis aquatic habitat due to the following reasons. :
* Ittapers anteriorly to provide a streamlined body to reduce water resistance during swimming, -

* Eyesare dorso-lat=rally |- * *0 maintain aerial contact when the body is submerged in water.
*i The digitsof} ‘b between them to increase the surface area for swimming.
*  Nostrils are ¢ - located oi. the top of the head to maintain breathing when the body is

submerged in water.
Tha habitat is damp terrestrial area due to the following reasons;
@ |t tapers anteribrly to provide a streamlined body to reduce air resistance during locomotion.
The eyes are dorsal —laterally located for wide field of view on land.
The hind limbs are muscular and long for leaping long distance.
The moist skin for ease cutaneous breathing on land
Its skin is dark brown/dull coloured for camouflage to escape predation.

N.B Toads and frogs are called amphibians because they have moist skin and webbed toes of hind limbs.
However, the toads are more adapted to land than the frogs, only going into water during breeding
seasons. On the other hand, most frogs live in water for the rest of their life.
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GENERAL ADAPTATIONS OF A TOAD TO SURVIVE iN ITS HABITAT
e Dorso-laterally positioned/large/round and protruding /bulging eyes for wide vision;
e Long/muscular hind limbs  for propulsive  force/forward thrust when
jumping/swimming/locomotion
e Head tapering anteriorly/pointed/triangular to provide a streamlined body for reduced
resistance during locomotion.
e Digits/toes of hind foot have a web between them to increase the surface area for swimming.
e it has a wide gape/opening of the buccal cavity for consuming/ ingesting prey of large size.
e Small rounded hollow/opening located anteriorly for breathing/passage fof' gases/air when
submerged in water. o
»  large numerous poison glands for defense/protection/to be unpalatable.
s Many mucus secreting glands to moisten skin for gaseous exchange/temperature regulation
e long/muscular hind limbs  for propulsive  force/forward thrust when
jumping/swimming/locomotion '
Thin transparent Nictitating membrane to protect fhe/morsten the eye.

THE SKIN

e Itis thin and moistened by mucus secreting gland to allow gaseous exchange on land anét while
submerged in water. ‘

o |t is warty and slimy making it slippery to touch and hence allowmg the animal to escape easily
from predation.

o The duil colour {green for frog and dark brown on the dorsal part and pale brown on the ventral
part of the toad) helps them to camouflage efficiently in their environment predation.

e ltistough for protection '

e It contains poison glands ali over the body, with two main ones on the head, for protection
against predators.

SKIN ATTACHMENT TO THE BODY

The skin loosely attached to the body wall by loose areolar connective tissue, containing fluid filled large
spaces mainly on the ventral abdominal region/ lower trunk region. The loose attachment in the
abdominal region is to accommodate lymph sacs which facilitate gaseous exchange.

The skin is firmly attached; to body wall at the pectoral/pelvic region /fore /hind limbs; throat region; on
the head to hold the skin on to the body of the animal; and at the limb joints for support during
locomotion.

THE NATURE OF THE SKIN
e |tisthin to ease diffusion.of gases.
¢ |tis moist to ease gaseous exchange by dissolving the respiratory gases
e It has numerous capillaries on inner surface to increase the surface area for gaseous exchange.

Nature and pattern of blood circulation

One; large blood vessel, musculo-cutaneous vein; big sized, emerging from the arm pits branches/d:wde
into smaller blood vessels/venule which subdivide/branch into a network of many blood capillaries;
distributed allover inner surface of skin and the blood vessels embedded/attached onto the skin.
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SIGNIFICANCE o e
Forms a network to increase the surface arec for increased gaseous exchiange; and reduced diffusion

distance, thus faster rate of maférfa!f/ gases; or' for increased trm_prari‘/ﬂdw /draining of bléod away

.from the skin; leading to increased gradient/diffusion of g‘ﬁses; e P
THE LIMBS
Differences between fore limb and hind limb ‘

Fore limb Hind limb 4
* Relatively Short and stout Relatively Long and folded
* ends in four well developed digits Ends in five well developed digits
* No webs between the digits Has a web of skin between the digits Has three
* has two main regions /few joints main regions/many joints
* smaller and Less muscular Larger and More muscuiar

Drawing of the FORE limb

Wi trai side of wing of ind ki
T Drawing of the Ventfai side of the left foot Drawing of the hind limb
of a toad
f \\., i v T OSTER
O 0“ *_Pad ﬂad {ﬁ_ \\
0 Sy
M. Web >
‘ i . / [/ - hia
HUY oigitrroe { £
0 ”ﬂxﬂk _ _
s ) e Wieh
Digit/Toa \{;\
x1-X2 it

Ratio Significance :
Ratio of fore limb | The hind limb is twice as long/longer than the fore limb to generate propulsive force
_ to hind limb is | for snfw'mming/leaping/hoppfng/locomotion

1:2 Fore limb is shorter/half the length of the hind limb to absorb shock on
: . landing/during hopping/locomotion

Ventral view of the hind limb ' Dorsal via of the hind Hmb

Adductor Magnus Biceps Femoris

Gracilts

Gastrochemius

Gastraocnemius

Achilles Tendon

n}..-x;:‘.;"., S vt

Lo
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Drawing of the muscles of the hind limb observed from he ventral side of atoa:

Dorsal view Ventral side.

Triceps Femoris ricéps Femoris
Biceps femuoris artorius

emimembranous dductor

Gracilis

Arrangement of the thigh muscles

Four/five muscle blaocks arranged parallel to each other longitudally with large muscle blocks at either
the side and narrow blocks in between. Muscle blocks overlap and are closely packed. Muscles attached
on either side by tendons.

ADAPTATION OF THE LIMBS TO THEIR FUNCTIONS:

e The fore limbs are short and muscular to absorb the shock on landing; they also support the
body off the ground during resting.

¢ The hind limbs are longer, muscular and highly folded into three regions to provide a great
forward thrust to the body during long jumping on land and swimming in water .the length is for
long jumping .the muscular nature is for greater thrust force.

e The hind limbs have a web between the digits to provide a large surface area, for easy
swimming.

¢ The hind limbs have longer digits for firm gripping/grasping on land during locomotion.

How Hind limb is adapted for the survival of a toad in its habitat
e long/muscular to generate propulsive forward thrust for swimming/hopping/locomotion
s webbed toes/digits to ease swimming :
s Jointed digits/limbs for flexibility during locomotion.
* dull coloured for camouflage/brown/black patches for camouflage
¢ long digits to increase grip during locomotion
®  moist skin for gaseous exchange
° numerous mucus glands/swellings to secrete mucus to moisten the skin for gaseous exchange
* numerous/many poison glands/swellings which secrete poison for defence
» five well developed digits for support and stability '

THE HEAD
The shape and position

e it tapers anteriorly and triangular with narrow apex
and broad posterior and joined to the trunk directly
e Itis dorso-ventrally flattened '

Ear drum
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SIGNIFICANCE OF THE HEAD SHAPE:

e The head tapers anteriorly to give the animal a streamlined body that reduces water and air
resistance during movement.

» It'sdorsal —laterally flattened for floating.

stfrﬁctures for sensitivity on dorsal side  Structures on the left side of the Head
of hes

ve
D_,,L.—Ear drum

Miouth

THE HEAD FEATURES
THE NOSTRILS:
® The nostrils are a pair of small rounded opening located anteriorly on the head and above the
mouth. This allows smelling and ventilation when the rest of the body is submarged in water.
Adaptation: A pair of naris/nares/smail holes/nostrils located at the tip of head/snout to ease breathing
on land/when submerged in water.rej gaseous exchange/help in breathing
THE EYES:

* The eyes are large, round and protruding /bulging, dorso-laterally located at the head anterior
to the each ear drum. They have poorly developed eyelids. The upper one is stiff and immovable
while the lower one is modified by developing a third membrane which is thin transparent and
movable called nictitating membrane. :

Adaptation: Large protruding/dorso-laterally located eyes for wide field of view/better view/clear
seeing.
SIGNIFICANCE OF THE EYES : )

* The dorso-lateral location of the ieyes gives the animal a wide field of view in its habitat.

* The nictitating membrane cleans the eyes and gives added protection without interrupting the
continuity of vision

THE EAR-DRUM/TYMPANIC MEMBRANE;

Shape, structure and position

It is prominent, circular, tough and tight/stretched membrane which is laterally located at posterior end
of each eye.

Significance of the ear

* ltstough nature. asitresist external pressure without rupturing.

® Its being circular gives it a wide surface area for receiving sound waves.

* Itisa stretched membrane to easily vibrate upon receiving sound waves to make hearing easy.
Adaptation: Fiat ear drum/tympanic membrane to allow for streamline shape or it’s being circular gives
it @ wide surface area for receiving sound waves and It is a stretched membrane to easily vibrate upon
receiving sound waves to make hearing easy. -

THE MOUTH :
Itis anteriorly located on the head. it has a wide gape for ingesting prey of large size.
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It has teeth which are uniform in size and tongue.

Adaptation: Large mouth to prowde a wide gape for captunng/mgesfmg prey of large s:ze

THE TONGUE:

The tongue is long muscular, flat, elastic/ stretchable, forked/bilobed antenorly, strcky/shmy and has

many small blood vessels. It is attached on the floor; at the front. _ :

It is used for trapping insects for food. it has a wide basa. On’its ventral surface it has a tnbutary of

lingual vein running:in the' middle-alofig the tofigue. The main vem’branches mto smaner velns on either

side.

ADAPTATION OF THE TONGUE TO ITS FUNCTION: 7
* Long and elastic to trap insects at relatively far distance for food: ‘
® Sticky to trap small animals (insects) easily, which are not able to ‘escape oncé they faII on it.
¢ Itis muscular to easily stretch out (flick out) and' trap insects.

* Flattened to increase the surface area for trapping the prey.

* It has numerous glands that secrete sticky mucus to easily trap the prey

e itis forked anteriorly to easily trap the prey.

¢ Has a wide base for firm attachment.

e Itis attached to anterior end of the lower buccal floor to easily flick out and trap insect at a long
destance

[ Lkl

NOTE eqtes et v 3

To dissect the toad, lay it on the board with the ventral side upper most. Stretch the limbs and pin them
firmly on the board .open and loosen the skin off the underlying body.the muscies. Bin the skin to the
sides. Take not of the exposed thoracic muscles, xiphisternum, linea-Alba, abdominat-wall, high muscles

and cutaneous vessels. The neatly draw and label the dissection.

Brawing showing the main superficial body muscles and muscular arrangment of the
venntral side and hind limbs of a Toad ;

Submaxiilz;f\rmuscle

Triceps muscie

5 L’_,Biceps muscle

Pactoralis Major

Musculo-cutaneous vein
Pectoralis miner

Xiphisternum

¢t

L:néa Nba

RIS e s TR . ' Jj’ b i ; ‘
- : ; e abdammal musc!e i

; ﬁ_ Rectus afbdomlms

s LR : Tri_pé}zs femoris o

] e ¥ Sartoriols T
Adductor Magnus -

: Gracilis
& e *1-%3
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SEX IDENTIFICATION
Distinction between the sexes is nat very obvious since there are no external genitalia.
However, males and females can be distinguished by followmg charactenstlcs
Characteristics of males: . :

. Usualiyslender-bodied

¢ Skin underlying the throat is usuaily white. ik :

¢ Develop a rough black, warty patch on the ventral surface of the first (pre-axial) finger on the

forelimb called the nuptial pad. |

CHARACTERISTICS QF FEMALES:

* Broad abdomen, bloated with eggs especially during the breeding season.

* Skin underlying the throat is creamy white /grey.
NB.Don’t write no nuptial pad on first finger even when it is true that it is absent except when you are
comparing the two specimens. :

THE DIGESTIVE SYSTEM:

It is divided into two parts, the alimentary canal and associated organs. The alimentary canal starts from
the gullet up to the anus. The associated organs involved any structures that functionary help the
alimentary canal to digest and absorb the digested food like the pancreas, liver and the gall bladder.

Drawing of the viscaral structures that are found between the fore limb and hind limb
in undisturbed state of the Toad

lung

A Liver iobe

\ \ ™ Heart
' Gall Bladder -
' \ : Stamach
\ ‘ Duodanum

b ~lieum
~s . |\ | —Rectum

s A Bladder

X2
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NB: From the drawing above the stomach and duodenum are found on the left side of the abdomen.
Other organs found on the left side but not visible without displacement are spleen, left kidney, left
testis/ovary urethra, ovisac/vesicular seminalis and oviduct.

MOUTH AND BUCCAL CAVITY

The mouth is terminal and very wide, extending back as far as the tympanic membrane on each side,
This provides a wide gape for the ingestion of large pieces of food material. :

The upper jaw bears a row of numerous maxillary teeth which are structurally uniform, smaII pointed,
conical shaped and curved inwards.

The upper floor bears pores called internal nares (s'ingular; naris) .they are two small round openings,
guarded by valves, through which air enters the buccal cavity .each is found on the sides of vomerine
teeth.

The vomerine teeth protrude out of the roof of the mouth above the eye balls and between the internal
nares .They are many /crowded, pointed, and curved inward, their function is to prevent escape of prey.
The buccal cavity consists of strong jaws which grip the large prey to prevent it from escaping.

Two large oval protrusions on the roof indicate the positions of eyeballs, which play part in swallowing.
Drawing showing the internal structures of the buccal cavity

Structures on the floor/lower jaw Structures on the Roof/upper jaw

"Maxillary teeth
internal Naris/nostrii
amerine testh

Bilobed
tongue
ye orbit/socket
upper jaw/lip

Cpening into
(A2 eustachain tube

\_—/’
Maxillary teeth: feel rough this is to hold prey/prevent prey escape/ready to be swallowed
Tongue
¢ long tongue to reach out to the prey a distance from the body;
* CElastic/flexible to be easily flicked out and stretched into mouth with prey to swallow
 Sticky to trap prey and prevent it to get loose; attached to anterior tip of the lower Jjaw so easily
flicked out/to reach out far from the body

THE ALIMENTARY CANAL
Parts of alimentary canal and their characteristics

THE OESOPHAGUS
This is a narrow tubular long structure with thin elastic wall; its inner lining is smooth and ciliated for

easy swallowing of food.

Adaptations of gullet to its function
e It has smooth inner lining for easy passage of food materials.
¢ It has thin and elastic walls to extend easily to allow passage of large prey.
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* |t has narrow lumen for easy swallowing of food.
STOMACH:
e ltiselongated and thin walled
* Internally, it is folded longitudinally, both to allow distention and increase the surface area for
secretion of gastric juice /digestion.
® Posteriorly, a slight constriction indicates the position of the pyloric sphincter and marks the end
of the stomach. This controls the exit of food from the stomach.
1l ¢ Anteriorly, the constriction that controls the entry of food into the stomach is called a cardiac
sphincter.
- THE ILEUM
! It is very long, coiled, narrow, and tubular and made up of thin walls. It has numerous blood capillaries
which is a branch of hepatic portal vein .ileum is used for digestion and absorption of digested food. it is
adapted to its function by'having;
® Narrow lumen for easy absorption by reducing diffusion distance.
* Numerous capillaries to increase the surface area for absorption of digested food.
¢ Thin wall to easy absorption of digested food.
* Coiled and long tube to increase tha surface area for digestion and absorption of digested food.

THE RECTUM

causes egestion of the wastes.

THE HEAD and THORACIC REGION
The toad lacks the neck. Thus there is no clear cut line between the thoracic and the head regions.
However the head region starts from the jaws upwards.
The vessels draining the head region are
Sinus venosus, anterior venacava, innominate vein, internal Jugular vein draining the brain, eye and
dorsal side of the head. _
External jugular vein receives from lingual vein draining the tongue & hyoid and mandibular vein
draining the lower jaw. ‘

Blood vesseis draning left side of the skin, head and Bload vessels draining the right side of skin,
chest region wth the heart displaced anteriorly head and chest region with the heart in situ 7
undisturbed state

L.Lingual vein
L.mandibular vein
Linternal jugular vei

Subscapular vein
-External jugular vein
Linneminate vein

+-L.Subclavian vein
F~L.Musculo-cutaneous vein
L. Anterior venacava

L. Pulmonary vein

— L lung

e —— xZ
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THE VESSELS THAT DRAIN THE THORACIC REGION ARE;

Pulmonary vein draining the lungs, sinus venosus supplying the heart, anterior venacava Innominate
vein, subscapular vein draining the dorsal surface of the shouliders, Subclavian vein, brachial vein
draining the fore arm and musculo-cutaneous vein draining the skin and muscles of the body wall.

THE VESSELS SUPPLYING THE HEAD REGION ARE;

Truncus arteriosus, carotid arch, lingual artery/external carotid artery, the carotid labyrinth, a nd
internal carotid artery i

The lingual artery/external carotid artery: supplies bloed to the tongue and the lower jaw and hyoid. .
The internal carotid artery :supplies the upper floor of the mouth and brain :
NOTE: The carotid labyrinth where the internal carctid artery joins the lingual artery

The vessels supplying the thoracic region are;

Truncus arteriosus ,pulmo-cutaneous arch, pulmonary artery supplying the lungs ,cutaneous artery
supplying the skin, systemic arch, and subclavian artery supplying the fore arm.

Blood vessels supplying the left side of skin ,head - Blood vessels supplying the right side of

and chest region with the heart in undisturbed state. skin,head and chest region with the heart
placed dorsally/anteriorly

Llingual artery

-L.Carotid srtary -
Cutaneous artery ——
L.Carotid Labyrinth~—
f—-u-t..(:amﬁd Arch
’ N L.Systemic Arch 7
~LSubclavian artery =" |

L. Pulmo-cutaneous Arch
L Pulmonary artery
~Truncus arteriosus
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THE THORACIC REGION

1

_ it mainly contains:the heart and the lungs and the vessels found with the region; The vessels with in

thoracic region are both veins that drain the region and the arteries that supply:the region. The thoracic
region lacks a diaphragm and rib cage that would separate it from the abdominal and the head regions.
Thus the lungs which are found in thoracic region overlaps with the liver lobes which are found in
abdomen ‘ 2

THE ABDOMINAL REGION :

The gullet, stomach and the duodenum are found on the left side of the animals (toad) while the ileum
and the colon belong to no particular side. The rectum is the middle way.

The associated organs of the alimentary canal on the left side are the pancreas, and the left ovary,
oviduct, ovisac and left liver labe. '

Other organs that are found on the left side of thoracic and abdominal region which are not part of the
digestive system are the spleen, left kidneys, testis, urethra, vesicular serminalis, ovary, oviduct, ovisac
and left lung.

Stretch the stomach and pin it to the left of the animai without tearing the pancreas and mesentery of
the duodenum. Loosen the ileum and rectum by cutting their mesentery.

Stretch the ileum and pin it to the left of the animal .open pelvis girdle, clear off unnecessary materials
to expose the features, draw and label the dissection.

. VESSELS DRAINING THE ALIMENTARY CANAL AND ASSOCIATED ORGANS

Alimentary canal is drained by hepatic partal vein which branches into ,
* Gastro-duodenal vein which further divide into - ;
*  Gastric vein draining the stomach, and
¢ Duodenai vein draining duodenum. Hepatic portal vein further gives another branch of
mesenteric which divides to form ‘
* Intestinal veins draining the ileum.
* splenic vein draining the spleen, and
e Rectal vein draining the rectum.

Note: spleen is not an associated organ with the alimentary canal
The hepatic portal vein divides into two branches, each of them joining a liver lobe.

The liver lobes are drained by the hepatic vein which joins the posterior vena cava through which blood
enters the heart.
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ABDOMINAL REGION

It stretches from the liver down to the bladder. The liver and bladder and any other many organs
between them are found in the abdominal region and hence are called abdominal features.

NB: The hepatic portal vein has other branches which do not drain the digestive system, the splenic vein
draining the spleen and anterior abdominal vein which drains the thighs intestinal vein;of hepatic portai
vein divided into numerous small capillaries which are spread along the long ileum to increase surface
area for absorption of digested food.

Drawing of blood vessels draining digestive system, visible organs in the visceral region and those
that drain the chest region with the heart plaged dorsally/anteriorly of a toad

Subscapular vein

| —lnnominate vein

__——Brachial vein

—L.Subclavian vein
L.Musculo-cutaneous veil
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posterior venacava
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f en.i.tal‘ i 7 = Hepatic portal vein
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LRenalvein—.p ; ——Gastric vein

j ' ; ' Duodenal vein
duodenum

M Masenteric vein

——Intestinal vein
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EXCRETORY SYSTEM

This is the system of organs that moves metabolic waste materials from the body. it consists of the
following organs or features .the kidney, lungs, ureter (wolffian duct), bladder and cloaca which is
exposed when the pelvic girdle is bisected.

The enlarged and elongated kidney filters the wastes from the blood to form urine. Urine flows through
the long, tubular and thin ureter then into the bladder .The bladder which is membranous, broad and
bilobed allows temporary storage of urine before it passes into the cloaca .Then eliminated from the
body through the cloaca opening/aperture which is moist, narrow and constricted.

Drawing of blood vessels carryng blaod fromargans located on the left haif of the abdominal cavity back
to the heart and structures used for eiiminatio, f unwanted materials from the body of a Toad
with the heart displaced anteriorly
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VESSELS SUPPLYING ALIMENTARY CANAL AND ASSOCIATED ORGANS

The main artery supplying the alimentary canal is the systemic artery which branches into
¢ Coeliaco-mesenteric artery which future divides into coeliac and mesenteric arteries.

The coeliac artery dnndes into
¢ Hepatic arterv supplying the liver lobe, gastro-duodenal artery that furthér divides into the
¢  Gastric artery supplying the stomach, and :
* Duodenai artery supplying duodenum

- P

f

Mesenteric artery. dnndes into _
» splenic artery supplymg the spleen
e anterior mesenteric artery supplymg to most of the intestines and
¢ Posterior mesenteric arteries serving the lower intestine and the rectum.

NB. The splenic artery supplies the spleen which has no digestive function .thus should not be included
in the drawing.

Orawing showing blood vessels supplying the alimentary canal which is displaced to its right with its
associated organs and organs in the abdominal. cavit of the toad
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“Drawing showing the main biood vessels returning bicod from the trunk region to the heart turned over §
and blood vessels supplying the organs for absgrprion of nutrients and excretion of a toad
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REPRODUCTIVE SYSTEM
This is the organ used for sexual reproduction.The male reproductive system involves the testes, vasa

efferentia, kidney, ureter, vesicula seminalis and cioaca.

The ovoid, cream testes produce the gametes which pass through the vasa efferentia to the kidney
tubules, the kidney tubules empty the gametes into the ureter then get stored in the vesicula seminalis

until breeding occurs.

NB: Some of the organs are used for excretion and reproduction hence they in both systems.
NB: The urinary ducts are separated from the reproductive system except the cloaca.
A combination of the reproductive and excretory systems forms urinogenital system,
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The female reproductive system is made up of the ovaries, oviducts/fallopian tube (muilerian ducts)
ovisac and cloaca. Ovisacs are swellings at the posterior end of the oviducts

The membranous numerous flattened and irregularly lobed ovaries produce the ova .Thin long and
coiled oviducts for passage for the ova to exterior.

Drawing showing male urinogenital system of a toad | DraWing showing female urinogenital system
and blood vessels draining hind limbs and pelvic region ‘
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THE CLOACA _
it has narrow lumen, muscular elastic wall, smooth inner lining, moist and constricted cloaca opening
/aperture.

Cloaca opening is dorsal laterally located at the posterior end of the middle line of the body trunk.

Adaptations of the cloacal opening to its function
* It has elastic muscular wall to allow passage of large materials.
* [t has smooth inner lining for easy passage of materials.
* Itis tubular to allow passage materials. '
® its open is narrow to regulate egestion.
* |ts opening is constricted /folded to allow egestion of a large size. -
* Its opening is moist for easy egestion ™
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BLOOD SUPPLY TO THE KIDNEY GENITALS AND HIND LIMBS

From the dorsal aorta, small branches, the renal arteries pass to the kidney, paired genital

arteries/gonadial arteries pass to the reproductive organs from the dorsal aorta or the most anterior
pair of renal artery.

Hind limbs are supplied by the iliac arteries,which are branches of dorsal aorta which eventually pass
into the hind limbs where they divide into the femoral and the sciatic arteries

Drawing showing blood vessels that supply Urinogenital system
and the hind limbs of a toad
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Bladder
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x1

THE BODY CAVITIES

The body cavities of the toad are not distinctively separated .this leads to extending of some organs
from one cavity to another. The toad is divided into four body regions the head, thoracic, abdominal
and pelvic region.

The pelvic region: This region mainly contains the pelvic activity containing the cloaca.
The region also contains vessels like the pelvic veins which fuse to form the anterior abdominal vein
which pours bloed from the thighs into the hepatic portal vein. it is not a so clear a region. _ _
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THE HIND LIMBS /THIGHS

The left and r:ght hind limbs have the same vessels or blood circulation. They are dmlned by the outer
femoral and inner sciatic veins which are cross cohnected iﬁv stiatic loop. o
The femoral and sciatic veins join just inside the abdominal cavity to form renat portal vein which joins

the kidney.

i

Another alternative route is a branch of the femaral veins, the pelvic veins, which join to form anterior
abdominal vein. This passes forward in the mid line of the body just beneath the skin to join the hepatic
portal vein immediately before its entry to the liver.

Drawing showing blood vessels draining Hind limbs and the Urinogenital system
of 2 male toad
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THE VENTRAL BRANCHES OF THE SPINAL NERVES AND SYMPATHETIC NERVOUS SYSTEM

It consists of the main spinal cord with 10 nerve fibres projecting from either of it. the fi rst nerve fiber,
hypoglossal nerve, is connected to the head .the next two nerves are found in thoracic region (thoracic

nerves).the next three are found in the abdominal region (abdominal nerves) the last four Jerves
connect to the hind limbs.

They join in the thigh to form sciatic plexus from which emerge the outer main sciatic nerve and inner
small cuccygeal nerve .all the spinal nerves are connected to the sympathetic cord from the brains at
the sympathetic ganglia by the loop called Ramus communicans

Drawing showing the ventral braches of the spinal nerves and the sympathetic
Nervous system of a Toad
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* Possesses external ear lobes /pinnae

*  Body /skin is covered with hairs /fur

* Possesses external genitalia, like vaginal opening {vulva), clitoris and scrotal sac and prepuce
opening for males. '

*  Possession of nipples /teats which bear cutlets of mammary glands.

Internal mammalian features
* Possession of heterodont teeth which is a set of different type of teeth.
* Possession of the diaphragm which is an internal structure
* Possession of a diaphragm separating the body cavity into two i.e. thoracic cavity carrying the
heart and lungs and abdominal cavity containing the intestines, and other organs.
»  Dental formula (1*/1,C%, Pm %/, M3/5)

Adaptations of the rat to survive in its habitat

° lts external ears are funnel shaped which eases trapping of sound waves for easy hearing and to
increase its sensitivity to sound.

* Eyes are dorsal-laterally located midway on the head for wide vision/to increase the field of
view.

*  Narrow opening for easy smelling and breathing thus are sensitive smell.

»  Whiskers/vibrissae/ long hairs brittle in nature makes it easy to detect the diameter of the
burrow,

®  Mouth ventrally located for easy ingestion of food materials.

* Taiiis long and tapers anteriorly, solid /hard, long and flexible for defense by whipping /lashing
the enemy.

®  furtoreduce water loss/conserve heat.

* Pointed claws for firm grip/support/easy holding of food/digging tunnels/burrows/escape
predation

* The protruding incisors which are sharp top/ chisel shaped, long hard and curved in wards for
easy cutting of food and for defense by biting the enemy.

THE HEAD

Itis tapering anteriorly with a cone shape .it is loosely attached to the body trunk by a neck.

The tapering head provides a streamlined shape for easy entrance into the burrows or to reduce air
resistance for easy locomotion .it has little fur to reduce insulation of the sensory organs in the animal’s
head.

Structures on the head
The head has various features which include the Pinnae (external ears), eyes, external Nares (nostrils),
mouth, and vibrissae (whiskers.)

THE PINNAE )
o It is dorsal —laterally locate at the posterior end of the head and posterior to the eye flexibly
attached to the end and expanded out ward(funnel shaped).its funnel shape eases trapping of
sound waves for easy hearing and to increase its sensitivity to sound .
¢ |t has iittle fur to encourage heat loss
s They are one pair.
Copyright: Robert Bandikubi 077-2-582857/0704728546 (email: rbandikubi@yahoo.com)
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* ltsmany blood capillaries are close to inner surface to encourage heat loss

Drawing of the dorsal view of the head region Drawing showing the side veiw of head region of a rat
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THE EYES

* They are dorsal-laterally located midway on the head for wide vision/to increase the fieid of

view
* They are one pair and are sensitive to light.

¢ They are small and biead-shaped with hairy eyelids and nictitating membrane which is

transparent located in the interior corner of the eye.
¢ |t is anterior to the external ears.

%

THE EXTERNAL NARES /NOSTRILS

They are narrow opening, one pair, comma shaped, surrounded by smooth skin and anteriorly located

on the head. Its location is for easy smelling and breathing thus are sensitive smell.
THE MOUTH/BUCCAL CAVITY

The tongue, which
¢ Broad /flat to increase the surface area for tasting and rolling food.
* Long to roll food easily for swailowing
* Flappy (flat) and flexible for easy rolling of the food.
* It has a large base to increase surface area for firm attachment.

MOUTH
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THE EYES
e They are dorsal-laterally located midway on the head for wide vision/to increase the field of
view

¢ They are one pair and are sensitive to Ilght

s They are small and bead—shaped with hairy eyelids and nictitating membrane whlch is
transparent located in the interior corner of the eye. 3
+  Itisanterior to the external ears. o

THE EXTERNAL NARES /NOSTRILS

They are narrow opening, one pair, comma shaped, surrounded by smooth skin and antenorly located

on the head. Its location is for easy smelling and breathing thus are sensitive smell.

THE MOUTH/BUCCAL CAVITY

The tongue, which
e Broad /flat to increase the surface area for tasting and rolling food.
e Long to roll food easily for swallowing
¢ Flappy (fiat) and flexible for easy rolling of the food.
+ It has a large base to increase surface area for firm attachment.

e [t js ventrally located on anterior end of the head below the nostr:ls for easy mgestlon of food
materials. i
s It is cone shaped with the sides of upper lips folded inside into diastema for easy mbbllng The
upper lip also has a cleft to expose the incisors for easy mbb}mg/gnawmg
e The rugae (folds /ridges) of hard plate, for gripping food during grinding.
e Soft plate, which is smooth for easy swallowing
ARRANGEMENT OF TEETH AND ADAPTATIONS
¢ A pair of incisors at front of both upper and lower jaws while three pairs of molars at the back of
the upper and lower jaw. Molars ,hard, broad top surface, rough top surface big sized:
» The protruding incisors which are sharp top/ chisel shaped, long hard and curved in wards for
easy cutting of food and for defense by biting the enemy.
e |ncisors are found at the anterior end of the jaws to ease cutting/ nibbling of food. Molars at
back to exert maximum force for chewing food.
» Broad top of molars. provide a large surface area for chewing food /Flat tonped molars, with
cusps and ridge to increase the surface area for grinding food.
e Hard to cut food/chew food

THE VIBRISSAE/WHISKERS ! 4

These are many bristle/stiff, long hairs arranged in rows along the sides of the anterior'end of the head.
The length and brittle nature of whiskers makes it easy to detect the dlameter oftheburrow Thus they
make the animal sensitive to the slightest touch. R
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THE TRUNK
The short neck attaches the head to the trunk. Structures found on the trunk, include the limbs, tail and
external sex features /genital.

THE LIMBS ; _
The rat has two pairs of limbs, a pair of fore limbs and a pair of hind limbs.

THE FORE LIMBS HAVE THE FOLLOWING CHARACTERISTICS

* They are short and stout to absorb shock on landing

e They are less muscular _

®* They have four well developed digits with the fifth greatly reduce to a small stub.

* They have hairless sole with many pads (digital and foot pads) to reduce noise making when
moving for easy escape. :

¢ They have curved, hard, elongated and pointed claws for defense by scratching the enemy and
digging burrows for protection or breeding. Claws are also used for firm gripping on the rough
surface during locomaotion.

THE HIND LIMBS HAVE THE FOLLOWING CHARACT! ERISTICS
¢ They are long muscular for fast and sudden movement to escape enemies.
¢ They have curved, hard, elongated and pointed claws for defense, digging burrows and for firm
gripping on the rough surface. '
¢ They have hairless sole with many pads (digital and foot pads)
The fore and hind limbs share many features in common .they both have claws, smooth, sole,
digits/toes, sole and digital pads and jointed.

CHARACTERISTICS OF THE TOES/digits
. They"are jointed for flexibility during movement,
* They have soft pad to reduce the noise when moving for easy escape.
® The claws are curved and pointed for easy holding of food or digging burrows.
® They are well spread out for support. “

Differences between fore and hind limbs

Fore limb : Hind fimb
It is shorter _ Itis longer

| It has four well developed digits It has five well developed digits
The first digit is reduced with a small nail The first digit is fully developed
Less muscular More muscular/much thicker

The use of joints in the limbs is to increase their flexibility

The length of the hind limb doubles that of the fore limb i.e. The ratio of the fore to hind limb is 1:2 to
generate propulsion force during locomotion for fast movement. o W

This great length together with its muscular nature gives a rat a greater forward force during darting-
hopping movement. B T e e I

The fore and hind feet have many structures in common. Both feet have digits, sole-and digital pads,
hairless sole and claws.

However the hind foot has five digits while the fore one has four well developed digits.
Copyright: Robert. Bandikubi 077-2-582857/0704728546 (email: rbandikubi@yahoo.com)
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The hind foot also has longer sole than the fore foot.

Brawing of the ventral surface of the left hind foot and fore foot
Claw
Digital Pad. -

Digit/tos

Foot Pad

ole

x1-x2

THE TAIL:

It is attached to the posterior end of the body trunk. The tail tapers posteriorly to make it flexible so as
to drive away parasites like fleas.

It is characterized by;

* Having rows of scales around, which are closely packed for protection against physical injuries
and for reducing water loss/prevent desiccation?

» The tail is long, about the same length as the body trunk to balance the body.

¢ It length equals to the rest of the body for support /balance
/maintain raised when moving .or for défensé y whipping the
enemy at the distance. o

e It tepers anteriorly, solid /hard, long and flexible for defense by
whipping /lashing the enemy. ‘

* It has short, stiff/bristle hair emerging from between the scale for
increase sensitivity to touch.

¢ Many scales which are anteriorly attached and overlaps posterior
to allow heat loss.

NB: Tail being half the length of the whole body helps to give support/balance/maintain. raised
head/drive away other organisms/predators/defence

Gn. Describe the attachment and pattern of arran_g‘e'hj_en_t of the scales

The scales: anterior end' attached, posterior end ‘frée: arranged ‘close to each other, anterior scales
overlaps posterior scales in rows and scales next row lie in between those__i{: ,c_:rew’ous row.
Adaptation

* Overlap allows for heat escape

» Close to each other for protection

e Close to each other to consérve water
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Drawing showing visible structures on the vebntral surfaca of 3 AT
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- SEX IDENTIFICATION

 CHARACTERISTIC OF FEMALES;

¢ Have vulva/genital aperﬁ:re on the ventral side.

- .. Have the small projectian, the clatons on the ventral side |mmed|ately above the vuiva.

« Have two rows of teats /nlpples on the ventral s:de of abdgminal region, which bear outlets
_mammary glands. . ‘
THE VULVA in adult rats is open smooth oval/c.rcular/round opening. It is found in the middle cross
length between the hind limbs on the ventral side. It is moist and open for easy passage of materials. It

. is close and posterior the clitoris which is a small prolectnon/protruswn, sohd cylmdncal w:th a small

opening at the tip and short scanty hair/fur.

The clitoris is pointed and close and anterior to the vulva. o
The nipples are in six pairs on ventral side of the thorax and abdomen. Three pairs are thoracic, one is
abdominal and two inguinal (found in groin region).The teats are at the same distance from the

iongitudinal mid-line of the ventral side. Nipple; small projection; short; cylindrical; smooth; and solid

' P : FAVE

CHARACTERISTICS OF MALE

¢ Have a projection of prepuce covering the penis. o
¢ Have the scrotal sacs protecting the testes. ' '
¢ The dorso-posterior end is round to expanded testes on the ventraf Side
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PENIS is elongated/long, covered by a loose sheath/prepuce which is cylindrical, solid, with scanty hair,
slit like aperture at the tip.

Scrotal sacs/scrotum, swollen, sac like, elongated, with short scanty hair and two swellings with a
depression in the middle

The scrotal sacs are enlarged /dilated and elongated to accommodate large testes.

Drawing showing ventral view of Male and Female posterior region and abdominal surface

ipples

Prepuce covering
the panis O
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GENERAL ADAPTATIONS OF A RAT TO SURVIVE IN ITS ENVIRONMENT

* Has thick fur to reduce water loss /conserve heart /temperature regulation.

* large expanded external ears for increased surface area far easy hearing /trapping sound
waves.

¢ Has long, and bristle whiskers/vibrissae for increased sensitivity to stimuli of touch /detecting
the size of burrow.

s Has elongated, pointed claws for fif;rm gripping on the rough surface or for digging burrows
/tunnels or for holding food of for defense.

* Has dorso-laterally located eyes for wide vision.

* Has long tail for balancing during movement or for defense at along distance.

¢ Has two pairs of muscular limbs foe support or for locomotion.

® Have narrow open nostrils for easy breathing or for easy smelling.

® Have many overlapping scales on the tail to reduce desiccation.

* Have sole pads to reduce noise making when moving for easy escape.

* Has streamlined and flexible body to easily enter the burrow.

BODY SYSTEMS

The body systems are exposed to study by opening internal cavities .before the internal cavities are
opened, the skin has to be removed first by using a blank knife scissors.

The visible structures exposed on the body wall by removing the skin are called superficial structures
like the neck glands, masseter (jaw) muscles, pectoral muscles, neck muscles, shoulder muscles,
intercostal muscles, abdominal muscles and cutaneous nerves radiating from the arm pits ,lymph nodes
in the arm pits, thigh muscles ,preputial glands ,femoral nerves ,and femoral vein.
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if it is a female, thoracic abdominal and inguinal mammary glands are exposed .for the male the scrotal
sacs are exposed. '
b NB: The incisor teeth and the tongue are not superficial because are not exposed by removing the skin
i but by the opened mouth. :
i A drawing showing the superficial structures of the neck, thoracic region and lower head region of the
e rat
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Masseter muscle/faw muscle
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‘afra-arbital lacrymal gland
+arotid gland
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Biceps muscle

| ——Triceps muscle
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i

_____,_’r"ecmra.ss minor
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1,

\ intercostal muscle
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o THE NECK GLANDS

T

‘”"” These include four types of glands which exist in pairs i.e. infra —orbital lachrymal gland, lymph nodes,
o parotid gland, and sub-maxillary gland; all are salivary glands except the lymph nodes.

Infra-orbital lachrymal glands which are for immunity and tear secretion respectively. infra-orbital
iy ' lachrymal and sub-maxillary are enlarged and muscular.

‘-“"F‘"*; The parotid gland is spread and membranous and its secretion, the tears, is voided/empted into the

! mauth cavity through the duct seen on the body surface.
: The lymph nodes are small bean shaped and exist in two pairs.

Drawing showing the features for secretion and passage of
materials in the lateral neck and head regions of a rat

Drawing shoving tha side veiw of head region of 2 rat

Infra-orbital facrymal gland External ear fobe |§

_— Parotid duct Eye

+-—Parotid gland
-.Lymph node
o L.sublingual gland

" 'wsubmaxiﬂary gland
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prawing of the structures in the thoracic region of a RAT in undisturbed state/situ

Thymus Gland
Right Atrium

entricle
L.iung lobe

Oesophagus/Gullet

lche Pasterior Venacava
Phrenic Nerve
THE RESPIRATORY SYSTEM
TRACHEA:

It is cartilaginous, rigid, ringed, hollow Jopen ftubular, and cylindrical. it is used as the passage for gases;
it is adapted to its function by. '

e Having rings for cartilage to keep it open for easy passage of gases.

e Being hollow to allow ventilation. o

s Having muscle connection between the cartilage for flexibility.

Drawing of the glands in the neck region/throat region and visible structures enclosed in the
thoracic cage after removal of the thymus gland of specimen R/RAT
- 3

tymph Node

infra-orbital

facrymal gland
~—parotid gland
‘ ’ . Submaxiilary gland
obe Innominate artery | Commaon Carotid artery
Trachea -{ anterjor Venacava
R.anterior venacava Aortic arch
anterior lung lobe : : Latrium
Madian jung lobe \ \ \\{)‘ Nentricle

: &———— Llung lobe
Pasterior lung lobe \Q\ esophagus

~Posterior Venacava

A renic Nerve

x2
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Drawing showing muscles in the neck region and
state with the thymus gland disearded

tructures in the thoracic region in undisturbed
' of arat

Digastric muscle
Sterno-hyoid muscle
terno-cletde-mastotd
group of muscles
L.common Carotid Artery

innominate Artery
R.Anterior venacava

Anterior lung loba

L.Lung lobe

Median lung lobe
' Oesophagus/Gullet

Posterior lung,
iobe

Drawing showsing neck muscle of the right, lefi\neck giands and structures in the thoracic region

in undisplaced state with thymus gland {y \removed of a rat
Digastric muscle J 1 Infra-orbital lacrymal gland
sterna-cleido-mastoid group : Lymph node
of muscles arotid gland
Sterno-hyoid muscle. ; : ubmaxitlary gland
L.common Carotid Artery
Innominate Artery-- .
R.Anterior venacava | ortic arch/sorta
Anterior lung lob left.Atrium
—Ventricle
\ L.Lung lobe
Madian tung lob ;
esophagus/Guilet
Pasterior lun | :
lobe : osterior Vanacava
’)( _ hrenic Nerve
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LUNGS
It is spongy, pink in colour and consists of numerous air sac.
it is adapted to its function by; '
* Being spongy to allow easy distention with more air.
* Pink colour indicates a rich supply of capillaries that offer a large surface area for gaseous
exchange.
* Numerous air sacs increase the surface area for gaseous exchange.

THE BLOOD VASCULAR SYSTEM
It contains of arterial and venous systems. Arterial system consists of vessels that supply the body
tissues and are called arteries. Venous system consists of vessels draining the body tissues back to the

heart.

VESSELS SUPPLYING THE THORACIC, NECK AND HEAD REGIONS

Drawing of blood vassels supplying the thoracic,neck and head region including
thoracic cavity structures in situ and respiratory tract of a RAT

nternal carotid artery
Externatl carotid artery

L.common carotid artery
7 Trachea
R.subclavian artery
Innominate artery ‘
: ﬂ L.subclavian artery
Aortic arch — 3
Pulmonary artery
Anterior lung {ob ; L.Atrdum
2 Ventricle
\ Left lung

Median lung lobe

\ \ Oesophagus

Posterior venacava

Posterior lung

lobe L

~~ Phrenic nerve

The aorta/aortic arch from ventricle of the, heart branches into th[eé arteries, i.e. the innominate
artery on the right, left common carotid artery and left subclavian artery. -

Innominate artery divides into the right subclavian artery and right common carotid artery.
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The subclavian artery turns into the right axillary artery after giving off intercostal and vertebral artery.
The axillary artery divides into brachial artery supplying the arm and cervical arteries supplying the neck
muscles and the neck vertebrae.

The right common carotid artery divides into the internal carotid artery and external carotid artery.
The internal carotid artery supplies the brain and the deep region of the head and externai carotid artery
supplies the external parts of head. -

The left common carotid artery extends directly from the aortic Arch and then forks into internal
carotid artery and external carotid artery.

The left subclavian artery divides like the right subclavian artery which serves the fore arm via the
brachial and axillary artery.

Drawing of blood vessels suppiying the thoracic,neck and head region including
thoracic cavity structures in situ with the heart displaced to the right.

nternai carotid artery
- External carotid artery

. L.cornmon carotid artery
R.Common carotid artei

R.subclavian artery

innominate artery

L.subclavian artery

Aortic arch AL D
Ly Pulmonary artery
Anterior lung lobe__¢
/

‘Maedian lung lobe Left ung

N Oesophagus

\ ~Dorsal Aorta

e g ' e Posterior venacava
lobe ._ )

The aortic arch continues down beneath the left anterior vena cava to supply the organs posterior to the
heart .it also gives off numerous intercostal arteries that supply the intercostals muscles.

From the right ventricle, arises pulmonary artery which supplies the lungs.

The vessels supplying the thoracic region are; aorta, innominate artery, subclavian arteries,. vertebral
arteries, and cervical arteries.
The right and left common carotld arteries divide into internal and external carotid arteries that supply
the head
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THE BLOOD VESSELS THAT DRAIN THE THORACIC, NECK REGIONS, AND HEAD REGION

The main large one vessel, the vena cava, draining into the right atrium, divided into three vessels.
¢ The posterior vena cava draining organs posterior to the heart.
s The right anterior vena cava draining the right side of the thorac;c neck and head regions.
s The left anterior vena draining the Ieft thoracic, neck and head reglons

The vessels draining thoracic region are; posterior vena cava, pulmonary vein, left and r:ght anterior
vena cava, subclavian veins, axillary vems and cephalic veins and Azygos vein,

The cephalic vein drains the arm and shoulder region;
~ The axillary vein drains the arm through brachial vein and the arm plt and
The Azygos vein occurs on the left side of the thorax only and draws blood from both sides of thorax.

The vessels draining the neck region are; left and right anterior vena cava, subclavian veins external
jugular veins, and internal jugular veins.

Posterior facial vein and anterior facial vein drain blood from the head, the anterier facial veins drains’
blood from the internal parts of head and posterior facial vein drains biood from the external parts of
the head. '

Drawing showing blood vessels draining head,thoracic region and structures in
thoracic region in undisturbed state

_~L.anterior facial vein
~L.Posterior facial vein

4 L.internal jugular vein
, L.External jugular vein
L1.Cephalic vein
L.Axillary vein

.subclavian vein
zygos vein

7 Pulmonary artery
Anterior lung lob . ‘ L Atrium

: : ' Left lun
Median lung lobe R \ fung
' ] \ Oesophagus
Posterior lung AT ) Posterior venacava
lobe : , " ; -
\ s O A - Phrenic nerve

x2
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Drawing showing structures for ventilation and blood circulation in the regicns anterior to the
diaphragm with the heart and left lung displaced to the right of the rat

L.internal jugular vein
L.External jugular vein
.Cephalic vein
commaon carotid artery
Axillary vein : u
-subeclavian vein
ZYgOs vein
Dorsal aorta
k ‘ Anterior venacava

l\. ‘ ulmonary artery

RS | .
L__M__ ~ntercostal artery

——

Trachea
R.common
carotid artery
R.subclavian. A
Innominate A
Aortic arcl

Y5 left 'iung

e Posterior venacava
g T

Drawing showing the stuctures for blood ciratation and ventilation in the regions

anterior to the diaphragm without dispiacing the heart after removing tha rib cage,
shoulder and neck muscles of the RAT :

internal carotid artery

extarnal carotid arte

R.common carots
artery

Trachea
R.subclavian artery

Innominate artery

L.anterior facial vein
L.Posterior facisl vein

—L.Internal jugular vein
l—L.Externai jugular vein
1. Cophalle vein

R‘ L.Axillary vein

subclavian vein
: < 0s vein
Aortic arch i . Ty 2¥R
Pulmonary artery
Amterior lung lobe. . LAtrium
\ / ; Ventricle
Median fung lobe / \ . Left lung

\ “ —Oesophagus

Posterior lung
lobe

Posterior venacava

-~ ~— Phrenic nerve -

o et

T
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THE HEART AND its MAJOR BLOOD VESSELS

Position and shape:
The heart lies ventrally in the thorax; it is pear shaped, with the apex posterior and tilted to the left and
the base, anterior giving way to the origin of the great vessels.

The heart is divided into four chambers with the ventricles appearing much larger than auricles because
of their thick muscular walls that provide a strong force in pumping blood.

Dorsal view of the heart and associated blood Drawing of the ventral view of the heart and associated blood
vessels after thr fJungs have been removed vessels with lungs removed from the thoracic region

L.Common carotid .A
L.Subclavian Artery
..—Innominate Artery
L——R.Anterior venacava
bR Orta

Pulmonary artery

L L),

iV

—ACrta
—FPulmonary artery

Anterior Venacava

L Afrium

;i Aredr *Pulmonary vein
Mentricle - AzygosTvein

Posterior Venacava

o Posterior venacava

Lventricie

The common body systems studied after opening the animal are the, digestive system, circulatory
system, reproductive system and excretory system.

THE ABDOMINAL VISCERA IN UNDISTURBED STATE

,
b

liver lobe

o Ileurm =t

\ Caecum

Colon

Sladder
Prostate
gland
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MR

This consists of the alimentary canal and its associated organs.
The alimentary canal:

This shows a greater differentiation into regions than that of lower vertebrates. It consists of the,
oesophagus, stomach, duodenum, ileum, caecum, colon and rectum.

Drawing showsing structures lying posterior to the diaphragm without
displacing any organs of specmen R /RAT

‘_ e Xiphoid cartilage
“ — ‘ - Liver lobe
| 'k Stomach
7 -._ . MSplesn

Pancreas
Duedenum

lleum

Caecum

~Colon

Bladder
-Prostate gland
~Penis/clitoris
~=Preputial gland
~—— Tastis

X2

THE OESOPHAGUS

Itis a long tube that leads through the neck and thorax to the stomach .it is muscular with smooth inner
lining .the smooth lining and contraction of muscular wall ease swallowing .longitudinal folds close the
lumen except when swallowing .at the distal end, the muscles constrict to form cardiac sphincter that
control flow of food into stomach .

THE STOMACH:

It is an enlarged ovoid sac lying transversely a cross the abdomen beneath the diaphragm which

separates the thoracic cavity from the abdominal ,diaphragm is membranous, broad elastic ,and thin
(transparent ).the stomach is used as;

* Atemporary store of food, giving chance for action of enzymes. '
e Asite of digestion of food.

A site of absorption of digested food.
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The inner lining of the pylorus stomach is folded and smooth .the folds increase the surface area foe
digestion and absorption of digested food. The folds also allow extension of the stomach to increase
storage. The wall of the pylorus stomach is thick fopaque. The lining of cardiac stomach is smooth and
not folded .the wall of the cardiac stomach is thin and transparent.

The anterior end constricts into pyleric sphincter that control empting of chyme.

The stomach wall has many blood capillaries to increase the surface area for absorption of digested
food.

DUODENUM

It is a short tubular feature which bends into a V shape. Between its bend lies a membranous pancreas.
The function of the duodenum is used for digestion and absorption of digested food.

Bile ducts from the gall bladder and pancreatic ducts from pancreas open into the duodenum to release
bile and pancreatic juices that enhance digestion of Food.

ILEUM
it is a very long greatly coiled tubular organ made up of thin wall. It is greatly attached to by numerous
blood capillaries which are tributaries of hepatic portal vein.
It is used for digestion and absorption of digested food. It is adapted to its function by;

» Having numerous blood capillaries to increase surface area for absorption of digested food.

¢ Having thin wall to reduce diffusion distance of digested food into capillaries.

e Being very long and coiled to increase surface area for digestion and absorption of digested

food.

Between the ileum mesentery and colon but so close and along the colon, lays a chain of seven lymph
nodes.

CAECUM AND APPEMDIX is an extension of the caecum which is between the ileum and the colon.
Both are enlarged and are used for digestion and absorption of food mainly the cellulose.
They contain bacteria that releases cellulase enzyme that can digest cellulose.

COLON
It is short and enlarged .it is used for storage of wastes it also aliows absorption of water i.e. enlarged to
increase storage of wastes .it bears capillaries for faster water absorption .

RECTUM
It stores wastes (unwanted materials) and alsc allows absorption of water to increase water
conservation .contraction of rectal muscles removes unwanted materials (faeces) from the body.

GLANDS ASSOCIATED WITH THE ALIMENTERY CANAL:

THE LIVER
It is the largest gland in the body .it has many functions in the body its’ “digestive function is the
production of the bile contains bile saits that emulsify fats .it also contains sodium hydrogen carbonates
which provide a suitable medium for enzyme activity. It is divided into four (4) lobes, which include two
on the right, one in the centre, and one on the left. -

o
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THE PANCREAS

This is endocrine ahd"exbcrine organ that appears as small —scattered masses of membranous pink
tissue. In the mesentery, between the Idops of duodenum, its ducts open into the duodenum, secreting .
pancreatic juice, which contains enzymes that digest food, together with bicarbanate ions that make the '
PH suitable for enzymes activity. ' ‘ 3

Drawing of the alimentary canal and associated organs with the duadenum loop
displaced to its right and ileum displaced to its left without destroying the masenteries

Hepatic portal vein
—Oesophagus

portal vein

“iyriph Node
Caecum .

Appendix

Drawing showing the structures in the abdominal region without the stomach,with
duodeum loop displaced to the right, lleum to the left ,colon and rectum downward -
to the right and libver lobes displaced anterlorly of specimen X/rat

Bile duct:
Spleen
Duodsau ., —-Hepatic portal vein
leum
Pancraas. &
. . Tributary of hepatic
ey portal vein |
ety h Node
Caecum ymp
/ Appendix P Bl
X2
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BLOOD VESSELS SUPPLYING THE ALIMENTARY CANAL

The alimentary canal is supplied by aorta which branches into the Coeliac artery that in turn divided into
hepatic artery that splits into two vessels, one supply the liver and the other supply the pancreas,
duodenum and pyloric stomach.

The middle branch of the coeiiac"'varterv called lienal artery divided into two to.supply the pylorus
stomach and the spleen. ‘ ‘

The upper branch of the coeliac artery called the gastric artery supplies the cardiac Stomach.

NOTE:

The branch of the hepatic artery that supplies the liver passes beneath gastric and lienal artery

Anterior mesenteric artery which in turn divides into numerous capillaries supplying the duodenum, the
ileum and the caecum

Posterior mesenteric artery which supplies the colon and rectum

Drawing showing blood vessels supplying digestive system of a RAT

Blood vassels supplying digestive system of a rat

Liver

Stomach ' ? Desophagus

Dorsal Aorta

Hepatic artery

Gastric artery
Coeliaco-mesenteric artery

w1 Anterior mesenteric artery
Duodentrm———— '

Pancreas -

. ! : Colon
Hleurr— i ﬁ\
: | N —Rectum
Post rt
| _.____..Posteriar mesenteric artery
Cagcum -
Appendix [ Ve «2 g
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BLOOD VESSELS DRAINING THE ALIMENTARY CANAL

The alimentary canal is drained by main one large vein calied hepatic portal vein which drains blood
from the alimentary canal into the liver .hepatic portal vein branches into;
¢ Pyloric vein which divides into gastric vein draining the stomach, anterior pancreatico-duodenal
vein draining the pancreas and the anterior part of the duodenum.
* Lienal vein draining the cardiac stomach and the spleen.
* Posterior mesenteric vein that drains the posterior colon and rectum.
* Posterior pancreatico-duodenal vein that drains the pancreas and the posterior part the
duodenum.
* Anterior mesenteric vein draining the ileum, caecum and the anterior part of the duodenum.

Anterior mesenteric vein divides into numerous small capillaries embedded in the mesentery.

The numerous capillaries attached to the ileum increase the surface area for absorption of digested
food.

Drawing showing blood vessels daining digestive system and organs in the abdominal regien

esophagus

Liver : -

B“e dud-— f “ Stomagh
Hepatic portal / —Spleen

vain
Pylaric vein et vem
Anterior

i Heum
pancrealice-
duodenal vain"
Pancreas——"

Duodenum w—""]

. ——Intestinal vain
M' "
Anterior ——e—— I

mesenteric vein | =
Colon

Posterior : \ J
" } ___Caecum

mesenteric vein

Rectum.

Aﬁpendlx

=\
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THE SOLAR PLEXUS
it lies posterior to the coeliac artery on the ventral surface of the posterior venacava

Drawing showing the stomach and the structuraes previously beiow it:after turning
.. and pulling ft to the right of the specimen/rat :

Coeliac artery

spleen ymph node f
drenal gland
stomach ) e
Lkidney i
Pancreas
hepatic
pottal véin

FEMALE URINOGENITAL SYSTEM
e Uterc-ovarian artery and vein:-usually arise from the left renal artery and vein Which forks into
the short Ovarian artery supplying the Ovary; and the longer uterine artery that supplies the
uterus 5
* Pudendal vessel: To the pubic area of the pelvis and external/genital i

e
Vb

Drawing showing blood vessels draining the urinogenital system of a femaléﬁat

/"m\ \\ - Posterior )!leﬂafm
e adhey.
\ﬁ\\ \ ~Rernal yein

\ -Litare-ovarian vein

___Dvarian vein

Qvary
———Ovitduct
] terine vein

Uterus

\ e ’ —Ureter
R '\ TS 4
/ —Comrmon Hliac vein

Vesical vein .
Bladder
2}\ \ —Magina
FAaM
x2
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MALE URINOGENITAL SYSTEM

1. Spermatic artery/Testicular artery; Leaves the aorta near the I"eft-“renal'arteryraﬂd supply’s blood to
the testes while Spermatic vein forms an extensive capillary mass around thé ‘spérifiatic artery to drain
the testes

2. Vasa deferentsia.recieves sperms from the Cauda epididymis and Caput epididymis .

3. Seminal vesicle: which are curved structures closely associate with connective tissue called Coagulating
glands g

4. Penis: enclosed by in a sheath of skin, the prepuce. Near the tip of the pénis are the preputial glands

Drawing showing the Urinogenital system of a Male rat

—— Daorsal Aorta

. L.kidney
L.Renal artery

left urater

/ L.5permatic artery

Seminal vesicle
— Coagulating gland

Bladder / W

T p rdi#iate Gland
aput Epldidymis
“ e Tastis ' '
—Yas deferansfsperm duct
“\\\ J-Lowper's gaind

~ Cauda Epididymis

Penis——

Preputial gi;nd

YL
£y
b
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THE VASCULAR SUPPLY TO THE POSTERIOR REGION OF THE BODY
* llio-lumbar artery and vein;-serving the lumbar muscles and adjacent fat deposits

The dorsal aorta divides terminally into two branches, the common iliac artery which gives several
branches to supply organs in the groin and hind limb on the respective side the branches include;

e Vesical artery and vein-Serve the bladder and the median part of the reprodchtive system.

» Internal iliac /hypogastric artery and vein- To the muscles of dorsal region of the pelvis

* The external iliac artery

* Haemorrhoidal artery and vein: To the lower rectum and anal region

¢ Pudendal artery and vein,-To the pubic area of the pelvis and external genitalia.

¢ Epigastric artery and vein: Serving the pbsterior muscles of abdomen.

¢ Femoral artery and vein, which supplies the outer part of the limb (thigh) and continues as
politely artery to supply the leg

Drawing showing blood vessels that supply to the urinogental system and Pelvis region

Dorsal Aorta
Adrenal gland

1 Adrenal artery
‘Lkidney

L.Renal artery

. uterio-ovarian artery

Ovarian artery
: uterine Artery
Lommon iliac artery

esical Artery
ternal lliac artery
erinal Hlacartery
Haemorrihoidal artery
~Pudendal artery
pigastric artery

~ femoral artery
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UNEB PAST PAPERS
UACE BIOLGY PAPER 3 2016

QUESTION 1 (72 minutes, 43 marks) :
You are provided with specimen R (TOAD) which is freshly killed. Examine the fore and hind feet of the
specimen.

a) Draw and label the ventral side of the left fore foot and left hind foot of the specimen. Both

drawings should be at the same magnification. (D7mari<s)
i) Fore foot

A Drawing showing the ventral side of the left forefoot of specimen R

T0.5
M-0.5
N-0.5
D0
L-01
A04
T=04
¥1-X2 [ —
ii) Hind foot
A Drawing showing the ventral side of the .
left Hind fool of Spechmen R
0.5
5d M-05
N-0.5
D-1.5
Wab R T
A-0.5
3 T-04 Max
'r‘"’_mgitfi'ce

*1-x2

b) Dissect the specimen to dis[play the heart and the biood vessels that carry blood from the head
region, intestines and kidneys and back to the heart. Without displacing th_e heart, draw and
label your dissection. : _ (36 marks)
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A Drawing showing the blood vessels/veins that earry blood back to the hédrt from the
Head region intestines and Kidneys of specimen R with the heart undisplaced

L S

_—L.Lingual vein
__——L.Mandibular vein
___ZLInternal lugular Vein
L. External jugutar Vein

—Linnominate vein -
LAnterior Venacava . .

Hepatic Vein
Heart/ventricle
—Posterior venacava
~Hepatic portal Vein
_Gastro-dundenal Vein

kDuodenal Véin

~j-Maesenteric Vein
_Renal vein |
“Hintestinal vein | Ot
S Ge 0 M0l
-Rectal vem‘ NeOL
. b-15
£-15
;J;’H«-*Gl
X1-X3

N/A-IF arteries drawn and labeled to intestines and kidney, heart

Question2 - {1:49 minutes)
You are provided with specimen K({ Fresh big sized Irish potato) :

and sucrose solutions of different concentrations as shown in table 1. Carry out the tests on the

specimen using the solutions according to the following instructions O
1. Cut long strips out of K using a cork borer of 0.5¢cm in diameter. All strips mustibe cut along the
same axis. :

2. From the long strips, cut out six strips each measuring 3 cm in length. : )

3. Place ane strip in each of the sucrose solutions ensuring that the strip is immersed.
4. Leave the set-up for 1"rgiour(v6u may proceed with other work in the mea ntime)

5. After 1 hour, remove one strip at a time and measure its final length.

a) Record the measurements appropriately in table 1
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b) Complete the table by working out the initial length: final length ratio for each piece.

Table 1 P i -
Molarity of sucrose | Initial length (cm) Final length {¢cm) initial length: final
solution o length ratio
0.0M( distilled water) - e
3.0 3.2>3.0 0.94-
0.1M '
3.0 3.1>3.0 0.97
0.25M
3.0 3.0s2 1.0
0.5M " _ -
3.0 2.9<3.0 1.03
0.75M 3.0
2.6<3.0 1.15
1.0M
| 3.0 25 1.2

c) In the space provided, plot a—‘éfﬁph of the initial: final length ratio against the molarity of the

sucrose solution.

(09maks)
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Frem your graph, :
i) Deduce how turgor pressure and osmotic pressure of the tissue of K varied in the different
sucrose solutions {06marks)

Turgor pressure was highest at 0.0M and reduced with increasing Molarity/increasing sucrose
concentration because highest increase in length/lowest ratio at 0.0 M, Implies highest turgor ,
because of much water intake by osmosis/endosmosis, osmotic pressure lowest at 0.0 and increased
with increasing molarityfincreasing sucrose /sugar concentration because highést decrease in
length/highest ratio at 1.0 implying cells most plasmolysed, due to excess water loss by
osmosis/exosmosis and hence highest osmotic pressure

Or turgor pressure was lowest at 1.0M and increased with increasing molarity/decreasing sucrose
concentration, because of greatest reduction in length/highest ratio, at 1.0m, implies lowest turgor
pressure because of much water loss by esmosis/exosmosis. Osmotic pressure was highest at 1.0M and
decreased with decreasing molarity/decreasing sucrose because highest increase in length/lowest ratio
at 0.0M implying cells most turgid due to much water uptake by osmaosis/endosmosis and hence lowest
osmotic pressure

i) Determine the molarity of sucrose solution that is isotonic to that of the cell sap of K. show your
warking on the graph
Its 0.25, bbecuase the ratio was 1:1 (Check the dotted lines on the graph )

Question 3 {54 minutes, 30marks)
P=few Filamentous algae, Spirogyra in water and Q=common /rhizopous /mould
You are provided with specimens P and Q
a) Mount a small portion of specimen P in a drop of water and observe under the low power of a

microscope. Classify P into kingdom and phylum giving two reasons in each case. {06marks)

i) Kingdom: protoctista.../ plantae due to possession of cell wall and chloroplast

Reasons
o Jis Unicelullar/single celled
* Has Numerous identical cells

ii} Phylum: chlorophyta

Reasons :
e Possession of Spiral chioroplast
e It is Filamentous/thallus
s Has Septate cells/cells joined end to end

b) Similarly mount a small portion of specimen Q in a drop of water and observe under j_ij power of a
microscope. Describe the structure of the main parts of the specimen. (OSmarkf_)

¢ Sporangium spherical/round, smooth/rough
» Sporangiophore long/enlongated,slender/thin threadlike
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* Rhizoids/rooting hyphae thin/threadlike, stender/thin
» Stolon/linking hyphae thin/slender and branched
From the structures of specimen P and Q, suggest how each of them is adapted to its habitat.

i). SpecimenP ( 02marks)

® Septate/segmented for easy fragmen tation/propagation

* Filamentous for easy floatation :

* Long Spiral chloroplasts for increased surface area for photosynthesis

*  Thick cell wall for protection/preventing bursting

* Filamentous for easy diffusion of nutrients/materials ‘
i} SpecimenQ (04marks)

¢ lLong sporangiophore to expose sporangium for spore dispersal

* Thin/slender sporangiophore for flexibility to increase chances of spore dispersal

* Large/swollen sporangium to store/produce many spores to increase chances of

reproduction/propagation

®  Numerous rhizoids for anchorage/food absorption

* Thin/pointed tip of rhizoids for easy penetration into substratum

e  Many stolons for faster colonization/propagation

a) From your observation of specimen Q suggest the limitations that the specimen faces in the a
terrestrial environment. (02 marks)

* Thin so easy loss of water
* Lacks protective structures against water loss

b) Draw and label two adjacent cells of specimen P which can be seen clearly under the medium
power of a microscope. ‘ : . {08marks) .

ﬂrawing of two adjacent cells of specimen P as seen under
medium power of a microscope
LCell wall

Spiral chloroplast

Pyrenoid
X100-X600
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UACE BIOLGY PAPER 32015

Question 1 (68minutes)

You are provided with specimen K ( freshly killed TOAD} which is fleshly killed.

a) 1) Measure the length of the fore and hind limbs and record the results in table 1 Express the
results as a ratio of length of fore limb : length of hind limb

Table 1
Fore limb Hind limb
Length (mm) _
20-55 40-130
Ratio
1 : 2
i) State the significance of the ratio {01 mark)

The hind limb is twice as long/longer than the fore limb to generate propuisive force for
swimming/leaping/hopping/locometion

Fore limb is shorter/holf the length of the hind limb to absorb shock on landing/during
hopping/locomotion .

b) Examine the hind limb and state three ways it is adapted for the survwal of the speumen in its
habitat. - (03 marks)

e ong/muscular to generate propulsive forward thrust for sw:mm:ng/hoppmg/locomotron

» webbed toes/digits to ease swimming

e jointed digits/limbs for flexibility

s dull coloured for camoufiage/brown/black patches for camouﬂage

* ong digits to increase grip during locomotion

s moijst skin for gaseous exchange

e numerous mucus glands/swellings to secrete mucus to moisten the skin for gaseous exchange

* numerous/many poison glands/swellings which secrete poison for defence

c) Examine the head of the specimen and draw and label the dorsal view of the anterior part of the head
to show the structures for sensitivity. {05 marks)

Drawing of the dorsal view of the anterior part of the head
showing structures fo sensitivity of specimen K

Ear drum/tympanic membrane

" T05

© M-0.5 , .
0-0.5 ' f S
N-0.5 ‘
MNostrii/nare/naris DL-04

T=06_ ‘ :
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d) Dissect the specimen to expose the heart. Turn the heart over to display the main blood vessels = .
i) Returning blood from the trunk region to the heart. ' . -
ii) Supplying the structures for absorption of nutrients and excretory organs.
Draw and label {27 marks)
Drawing showing the main blood vessels returning blood from the trunk region to the heart turned over

and blood vessels supplying the organs for absgrption of nutrisnts and excretion of specimen K

~Subscapular vein

-
Yantriche ——— \ / ~{nnominats vein
Anterior venacavanc y Vit _—Brachial vein
i . 3 "“\ L d . f it bE 5 %
Sinus Venosus....____h = G ; r : M/'Su clavian vein
; s 3 | _L.—tusculo-cltaneous vaein

~=System Arch
Pulmao-cutaneous Arch

pulimonary artery
pp——-Hepatic artery

~=Coeliac artery

Gastro-dupdenal

artery

Gastric arterv\‘\' "~
o ¥

Duodenai arterg_,u__“

Coeliaco-mesenteric artary
Muesenteric artery

Dorsal aorta
Anterior -
mesenteric artery L.Renal artery
Posterior ___—1"]
hMesenteric artery
x2
Qilestion 2 (34 marks, 56 minutes)

Solution D= 2% sucrose solution, E= 1 % starch solution, 2%vyeast solution, Solution Y= 2M HCI

You are provided with solutions D; E and X. You are required to carry out the test on the solution D and
E and then investigate the action X on D and E. '

a) Carry out tests in table 2 to determine the food nutrients in solutions D and E. Record your test

procedure, observations and conclusions in table 2 below -+ (12 marks)
Table 1 _
Test solutions | Observations ¥ Deductions: ~~
Benedict’s test D The colourless solution turned | ; -

. pale  blue solution; which | Reducing sugars absent/little
To 1/2cm’ of solution D . | persisted on  boiling/green | reducing sugars present
/E was added 1/2em’ " | solution
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of Benedict’s
Solution and boiled

E The turbid solution turned pale
blue solution; which on boiling
remains pale blue

Reducing sugars absent,

lodine test

To 1/2em’ of solution
E:D was added 1/2/3
drops of iodine solution

D | The-colourless solution turned | Starch absent;
| pale brown solution/yellow;
E The turbid suspension turns to | Much , starch present;
blue-biack solution/black
solution;

b) Labe! FOUR test tubes as 1;2 ;3 and 4 add contents to each

test tube as shown in table 3

Table 3

Test tube Contents

Test tube 1 1cm? of solution X +3 cm’ of solution D
Test tube 2 1cm?® of solution X+ 3 cm® of soiution E

Test tube 3

1cm’ of solution X + 5 cm’ of solution D+ 1 cm® of Solution Y

Test tube 4

1emof solution X+ 3cm?® of solution E + 1 cm’ of Solution ¥

b) incubate all the test tubes for 30 minutes in a water bath maintained at 37-40 °%C (meanwhile
continue with other tasks) shaking periodically.

After 30 minutes; divide the contents of each test tube into two and carry out iodine test and
Benedict’s tests as shown in table in table 4. Record your observations and deductions in the table -

below. (16marks)
Table 4
[Test - | Test Observations Deductions
- | tube
1 lodine test The turbid solution turned pale | Starch absent
brown solution/yellow
Benedict’s test The turbid solution turned pale blue | Much reducing sugars present
solution; which on boiling turned to '
; ,green solution, then to yellow
ppt/orange ppt
2 lodine test The turbid suspension turns to pale | Little/moderate reducing
blue-black solution/pale | sugars present
purple/purple solution;
Benedict's test The turbid solution turned pale blue | Little reducing sugars present
solution; which on boiling turned to
,green solution
3 lodine test The turbid solution turned pale | Starch absent- .
brown solution/yellow solution
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Benedict’s test The turbid solution turned pale blue | Little/moderate reducing
solution; which on boiling turned to sugars present
.green solution/ yellow ppt

4 lodine test The turbid solution turned blye- Moderate/much starch
black  solution/purple/pale  black present
_ solution
Benedict’s test The turbid solution turned pale blue | Reducing sugars absent
solution; which on boiling remains
pale blue

¢} From your results, state the nature of solution X and Y giving reasons for your answer.

i) X enzyme (03marks)

Contains an active substance/enzyme that catalysed the breakdown/hydrolysis of food substance in
solution D to reducing sugars
It catalysed the breakdown of solution D to reducing sugars and starch which is reduced in
quantity/breas down solution D more than starch/it is specific in that it hydrolysed/catalysed the
breakdown of solution D but not starch
Its activity is inhibited by solution Y as there is less hydrolysis/activity in presence of solution v

i) Y  inhibitor . (01mark)

It is an inhibitor because it reduces the activity of solution X in test tube 3

Question 3 ' (56 MINUTES)
You are provided with specimens P; Q; R andSs.

i :
a) Examine them and state the phylum of each specimen giving a reason in each case.
{08marks)

Specimen Phylum Reason

P ‘ Septate filaments/filamentous with green pigments/spiral

spirogyra Chlorophyta chloroplast/filamentous body

Q- ) Zygomycota Sporangiophore/vertical hyphae/stalk with round sporangium

Mould Network of branching hyphae/mycelium/stolon/horizontal
hyphae '

R Spirally arranged leaflike structures/simple leaves /false leves

Moss Bryophyta Body differentiated into simple leaves and stem attached to
gametophyte anchored by rhizoids '
Spore bearing capsule/sporangium at the end of the seta/stalk

S Angiospermophyta/ | Body differenticted into roots, stems and leaves :

Amaranthus tracheophyta/ Presence of flowers

spermatophyta Presence of vascular bundles
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b) Obtain a unit of P mount it in water an a slide and -observe under medium power of a microscope.
State how the specimen is adapted for nutrition o d L w , ' ._ | ~ (01mark)

& Spiral chloroplast tp increase surfacé?'aréa for absorption/trapping of sunlight for photosynthesis;
s Green pigment/chlorophyll for absorption of sun light;
e Circular Pyrenoids for storage of food

c) i) Isolate on functional unit of specimen Q growing vertacaliy Put it on a slide and observe under

medium power of a microscope. Draw and label , (04marks)

Drawing of one functional iferticaliy growing unit of Specimen Q

sporangium

T-0.5
M-0.5

C-0.5
porangiophore N-O.5

D-01
L01
I=04

X30/X100

i) Dust particles of Q fro the tips of vertically growing structures onto a slide. Observe under medium
power of a microscope. From the structures of q explain how it is adapted' for pfopagation.
{03marks)
e Llong sporangrophore/vemca!/hyphae to expose the sporangia for easy dispersal of spores;
s Thin/slender sporangiophore to be easily shaken to disperse the spores ;
e Swollen/large sporangia to produce/store a lot of/large quantities of spores to increase chunces
of propagation;
»  Numerous sporangia to store many spores for propagation/to produce large amounts of spores
to increase chances of dispersal/colonization;
d i) examine specimen R and suggest its habitat. {01 mark)

Moist/damp/damp shaded terrestrial soil/tree trunks/walls of houses/buildings

ji) Isolate one unit of R and examine it. State how the specimen is adapted for survival in the habitat
stated in {(d) (i). (04marks)

e |t has numerous rhizoids for anchorage and absorption of water from substratum

* It has a large /swollen spore capsule to produce numerous spores allow quick-colonization of
sporophyte on the land. )

» Has long seta/stalk to raise the spore capsule high for easy dispersal of spores

e Has spirally leaves to increase surface area/exposure to sunlight for photosynthesis.

o Numerous leaves to increase surface area for light absokhtioh
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e Thin rhizoids to ease absorption of nutrients
e Large/swollen sporangium to store many spores

»  Erect stem to expose legves for, phatosyntbe;{s At TR E LR Hy g ST
. Erect/upnght seta to expose sporangium for easy depersa! of spores
s Thin seta for easy swing for dispersal of spores PRENGRET Y senm vevak

e i} examlne specimen S and state the class of plant it belongs to {01mark)

e

Jcatzledoneae[Angmsgermae

u) Give three descriptive features of specimen S which quahfy it to be in the c!ass stated ine (I(OSmarks)

leaves with net work veins ;

~Presence of one main root with numerous lateral branches which is tapering and fong;
Leaves with broad/large lamina;
Leaves attached to stem by soiid long stalk

e  Star arrangement of xylem tissues in whose arms are the phloem tissue;

f) Cut a thin transverse section of the main root of specimen § .b?ace it onto a slide and observe under
low power of a microscope. Draw and label a plan to show the arrangement of tissues.
(05marks)

Drawing of transverse section of root of specimen S
Showing arrangement of tissue plan

Epidermis
\\ -~ -Phicem
o e T05
' 'Kyiam . M-05
' “Cortex "’;’\!»G;S '
Endodermis  D-02
.02
x25-x100 =08 - " 7

e o
"‘an‘
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UACE BIOLGY PAPER 3 2014

-QUESTION 1 (63 MINUTES)
You are provided with specimen G (cockroach) which is freshly killed

a)

Using a hand lens examine the antennae and hind limbs of the specimen and state how they are
adapted to the habitat of the specimen.

Antennae, , (02 marks)

Long to feel/sense at long distance/a distance. '

Segmented /jointed for flexibility/to ease movement

Thin/slender to ease movement

Hind limbs (62marks)
Jointed for flexibility

Pointed spines for defence/protection against enemies

Pointed spines to increase grip

Pointed/curved claws for grip on rough surfaces

Plantulae/arolium/glandular pad for secretion of adhesive/sticky substonce for grip on
slippery/smooth surfaces.

Dull coloured for camouflage

Broad/large coxae for generation of propulsive force/for locomotion

Long femur/tibia to generate propulsive force/for locomotion/movement

b) Examine the last tergum of the specimen from the ventral view.

i) Draw and label (06marks)

Drawing of the structures on the ventral side of the last Tergum
of specimen G

T-0.5
JAnal cercus M-0.5
. 0-0.5
ensory Hair N-05
th ; D-15
107 /last Tergum 1.5
=05
X2-X5
fi)  Giving reasons, state the sex of the specimen (01mark)
Sex: Male OR Female
Has a narrow abdomen Has a broader abdomen.
Has a pair of styles Has podical plates/podical opening/ovipositor/oothecal
chamber ,
Has pointed male gonapophyses has blunt/round ended female gonapophyses

¢) With the dorsal side uppermost, dissect the specimen to display the structures used for the removal
of undigested and excretory materials from the specimens’ body.
Draw and label (10 marks)
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Drawing showing structures for removal of

undigested and excretaory materials from the
body of specimen G

Tracheal trunk

1 T0.5

D ; M-0.5

O-0.5

alpighain -

‘{. TubEES N5

! olon 2l
%1 F;‘ectum 03

A T=08

d) Cut out the gut and remove unnecessary tissues to display the structures in the thoracic region.
Deflect the dorsal cuticle to the left.Draw and label. (14 marks)

Drawing showing structures on the dorsal and ventral cuticles of specimen G with the
gut/alimentary canal removed /cut out.

' Salivary gland

Salivary receptacie

Thoracic muscle

_Trachaal trunk o1
1st thoracic ganglion M-01

Merve cord 0-01

N-O1

—Flight muscle 0=05
L-05
A-01

x2-x5 ' 15

Alary .
muscle

QUESTION 2 {68 MINUTES) (C=Mixture of 1% starch+1%Egg white, D=undiluted pineapple juice}

You are provided with solution € and an extract D from a plant organ. =

a) Carry out tests on solutions as indicated in table 1.Record your tests, observations and déduc!;i_ons in
table 1 below. (20 marks)

Table 1
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TEST soluti OBSERVATIONS DEDUCTIONS
on B g
Starch test C - | Turbid solution/ suspension turned to | Much - . /moderate
To 1cm’; of €¢/D add 1/2/3 drops, black/blue-black solution starch present
of iodine solution; : D | Turbid/yellow/pale - yellow; | Starch absent
‘ - solution/suspension turned to pale '
: brown/intense yellow/pale yellow _
Benedict's test . C Turbid solution/suspension turned to | Reducing sugars |
To 1.cm’® ;of ¢/D add 1 cm’ :of | . ‘| pale blue/blue/purple seolution absent
Benedict’s solution; and boil; D Yellow solution turned to pale blue | Much = - reducing
solution to green solution then to ] sugars
yellow ppt;/orange/brown ppt
Biuret test: C Turbid solution/suspension turned to | Much proteins
To 1 ecm’; of C/D add 1cm’; of pale blue solution then to | present
sadium hydroxide solution; then deep/intense purple solution
1/2/3 drops of copper ({ii)|D yellow solution turned to pale/ faint | Trace/iittle proteins
sulphate solution; purple solution
DCPIP test C Blue solution; turned to pale /faint | Vitamin C absent
Tc 1 /2 cm’ ; of DCPIP solution; blue soluticn.
in the test tube add solution C/D | D Blue solution turned to pink solution/ | Moderate/Much

drop wise; until in excess

vitamin C present

colourless solution/turbid soluticn

b) Label the FOUR test tube as 1,2,3 and 4 and put contents in each test tube as mdlcated intable 2.

Table 2

Test tube Contents

1 2 cm’of Cand 2 cm’ of D

2 2cm’of Cand 1 cm’ of D and 1 cm’ of dil HCI-
13 2 cm>of Cand 2 cm’of D and 1 cm’ of dil WaOH

4 2 cm’ of € and 2 cm’® of boiled and cooled D

Incubate the test tubes in the same water bath maintained 37-40°C for 1'/, hour (you may continue with

other in the meantime)

After 1*/, hours, carry out tests in table 3 and record your observations and deductions in the taDIe

Table 3

TEST ] OBSERVATIONS

DEDUCTIONS

i) Divide contents in test tube | Turbid solution/ suspension turned
1 into four portions. On the | to
1" portion, carry out an | solution/purple solution

pole

black/pale  blue-black

moderate starch present

iodine test
i) on the 2% portion, carry | Turbid solution turned to palé blue | Much/moderate reducing
out a Benedict's test solution to green solution then to | sugars

yellow ppt;/orange/brown ppt

iii) on the 3* portion, carry | Turbid sofution turned to very pale
out a Biuret test blue solution to pale/ faint purple
' solution

Trace/little proteins present

iv) on the 2* portion, carry | Blue

solution turned to pink | moderate / Much vitamin C
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out a DCPIP test

solution/ colourless solution/turbid

solution™ "

present -.-

V) carry out a Biuret test on
contents of test tube 2

Turbid solution turned to pale/faint
blue solution to very pale/very faint
purple solution '

Traces/little proteins present

Yoo

0t

VI) Repeat test (V) using
contents of test tube 3

~

Turbid solution turned to pale blue
solution to very very pale solution to
paleffaint  purple/pale  purple
solution

Traces/little proteins present

VIi} Divide contents test tube
4.into-2 portions.

Carry out a biuret test on the
1% portion

Turned to pale blue solution to
deep/intense purple/purple solution;

Much/moderate proteins

present

viii) Carry out a DCPIP test on
the 1* portion.

Deep blue. solution turned to
pink/colourless/turbid/yellow/pale
‘yellow solution;

Little/moderate/much vitamin
C present

Expléin ybur results in table 3

(04marks)

Active substance/enzymes/chemical substance/organic/biological catalyst in solution D catalysed the
break down/hydrolyses of starch; /does not hydrolyse starch but breaks down proteins;
Active substance in solution D is more active in acidic and olkaline medium and less active in neutral

medium;

Activity of active substance in solution D is stopped/slowed down b boiling/high temperatures denatures
the active substance in solution D;
Boiling brecks down/decomposes vitamin C in solution D.

From your results, state the nature of extract D

Solution D contains enzymes/organic catalyst/biological  catalyst

(02 MARKS)
that catalysed the break

down/hydrolyses protein/proteolytic enzyme and slightly breaks down starch;;

QUESTION 3

(B, {bread mould); By (mushroom); B; (lichens); B, (moss) and Bs{Fern))

You are provided with specimens B,, B,, B3, Byand B..
a) Cut specimen B, longitudinally and using a hand lens where necessary, examine specimens B,

and Bs,

b) Using structural features, state the kingdoms of B, and Bs. Give a reason for your answer in.each

case,

Kingdom of specimen B, : Fungi;
Reason: Body made up of (fine) filaments/hyphae;

Kingdom of specimen B, Plantae;

Copyright: Bandikubi Robert 077-2-582857/0704228546 (email: rbandikubi@yal?oo. com}

(02marks)

e 2
ity g

4

(02marks)

76




Copyright: Robert Bandikubi 077-2-582857/0704728546 (email: rbandikubi@yahoo. com)

Reason: body differentiated into roots; stem and leaf like structures;
b) i} using a hand lens, observe specimen B ; and describe its structure. . (02marks)

Body made up of mesh work/ne_thrk; of fine/thin slender; long/elongated fi!ament&?hyphae/ﬁbres;
some upright/vertical/sporangiophore; others horizontal/stolon; vertical
hyphae/upright/sporangiophore with spherical/round /swollen/large structure/sporangia; at their tips;

ii) From its structure explain how specimen B, is adapted to its mode of life in its habitat.  (02marks)

e Llong sporangt’ophore/vertical/hyphaé to expose the sporangia for easy dispersal of spores;
e Swollen/large sporangia to produce/store a lot of/large guantities of spores;

® Numerous sporangia to produce large amounts of spores; )

e Many horizontal filaments/hyphae/stolons to spread out for easy colonization;/nutrition;

¢} Using a handlens, observe the cut surface of specimen B,.draw and labe! (05marks)

Drawing showing the longitudinal section of specimen B9

0.5
11 m-0.5
H deem——Stipe fstalk 0-0.5
' N-0.5
Filament/hypha  2-1.5

L-1.5

X1-x5 T=05

d) i) Dust some spores from specimen B ; on a microscope slide. Observe under high power of a

microscope. Draw one spore but do not label. (1/, marks)
Round- 0.5
smooth surface-0.5
Neatness -0.5
Total =15

i) Dust some spores from the lower surface of the leaf front of specimen B s on a microscope slide.
Observe under high power of a microscope. Draw one spore but do not label. (1*/; marks)

Round -05
rough -05
Neatness-0.5
_Jotal -15
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i) State two differences between the spores of B, and B;  (02marks)

B; Bs
1) Smallerin size larger/bigger in size
2) Has smooth surface Has rough surface
3) dull/brightly coloured brightly/dull coloured
4) round oval

e) State one advantage which specimen B; has over B; for survival. (01 marks)

B; has green colour/green patches/chlorophyll to carry out photosynthesis

f)i) In the table 4, write the major structural distinguishing features of specimens B;, B, Bs, Byjand Bs.
TABLE4

specimen Distinguishing features

B, {bread mould) Mesh work/network of fine/thin filaments/hyphae;
Vertical/upright hyphae with spherical bodies/sporangia;
Has rhizoids;

Has horizontal hyphae/filaments/hyphae;

B,(mushroom); Has large cap/pileus; with numerous gills;/lamella
Has a stalk/stipe; body made up of fine filaments/hyphae; with rooting
hyphae/rhizomorpus/rhizoids; sheet like structures under the cap/lameila;

Bs(lichens) Crustose/crust-like /ﬂatteﬁed body; undifferentiated body; has
hyphae/filaments/rhizoids; lobed,/regulary shaped

Ba(moss) Differentiated into roots; stem and leaf;-like structures/ famina/ leaves pointed at
the apex; long stalk/seta; bearing spore capsule/sporangium at the end;
numerous; slender root-fike rhizoids; fleaves spirally arranged/rosette
arrangement.

Bs(Fern) * Differentigted into adventitious roots/rhizome; leaves/fronds; lamina divided into
leaflets/pinna with pinnules;
Lower surface has sori/group of sporangia;

ii) Using the features in table 4, construct a dichotomous key to identify the specimens.  (04marks)

1a Body differentiated into roots, stem and leaf ke SErUCTUIeS.......cuviiiiecsssereeressrasssonees 2
1b Body not differentiated into roots, stem and leaf-like Structures .........oeeissseresseresns 3
2a lamina divided into leafiets......... T R A Bs
2b lamina net divided .. R R A S G S SRR Y B,
3a body crust-like/flattened......... nsmsman AR T AR SRR A RS PSP R SRR AR SR AR AP O SRR R RO B3
3b body not crust-like/flattened.......u. s e arsessas gotod
4a has a large cap at the tip.... e R TS e SR R SN B,
4bhas d spOrangitim Gt the EiP...ccemiiimisessssossresssmaiisnsessssassnssnasssenessssansass srsssessanerssni By
END
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UACE BIOLGY PAPER 3 2013

Question 1

You are provided with specimen K. {cockroach)

A) i) With the help of a hand lens, examine the head of the specimen. Using any four observable features on
the head, explain how each of them enables the animal to survive in its habitat. (04mks)

» Antennae segmental/jointed for flexibility/easy swinging/more in all direction

e Tapering antennae to easily swing in all directions -

e Serrated/toothed edge to increase surface area for crushing food

» Compound eyes which are Large/protruding/curved outwards for wide field of view
s [ong antennae to feel at a distance

e [Lgbrum curved to prevent food from falling out of the mouth

e Hairy maxillary palps for sensitivity

e Long maxillary palps to reach food at a distance

e Segmented palps for flexibility/to push food into the mouth.rej labial palps hairy

b) View the anterior part of the head using a hand lens. Draw and label. {11 marks)

Crawing of the anterior view of the head of specimen K

- Epicranium
——Antenna
Fenestra
—Eye
/ —Frons

— Clypeus
Mandible

-« Maxillary palp
Labrum

Labial Palp

M"ﬂ

i

C) Cut off the head of the specimen then cut out one eye with as little tissue under it as possible. Place the
eye on the slide with the cut side facing downwards. View under the low power of a microscope.

L]

X5 X15

i} Describe the arrangement of the eye units. - R (0\5 marks)
It consists of hexagonal/polygonal;large;numerous;;ciosely packed;;ommatidia which are adjacent to
euch other;regularly/parallel;;arranged '
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ii) Draw four adjacent eye units. Do not label. (06marks)

Drawing of four adjacent eye units =

of specimen K
P T 01

0- N
N- 01
P- 01

X300 A- 01
P-polygonal
polygona N/U-01

N/U-no of units e
A-attachment of units _T506

iii) What is the significance of the arrangement of the units? (02marks)
Numerous ommatidia/units/compact regularly arranged to increase field of view and sensitivity.

¢) With the dorsal side uppermost, dissect the specimen to remove the digestive system. Display the
structures remaining on the ventral cuticle. Draw and label. (12marks)

Drawing of the structres on the ventral cuticle/sternum of
specimen K with digestive system remaoved

horacic muscle
lr\\ 1st Thoracic ganglion

[y j \‘L -Tracheal trunk
S h Flight muscie

7 1 r—2nd Thoracic ganglion
0 & |
;o - t-lst Abdomnal ganglion  T-01
' ; N-01
Nerve Cord , 0-01
M-01
D-04
! 104
3 D/C-01
- Mushroom shaped ~ _I=13
giand
- Ejaculatory duct
Aale gonapophysis X1-X4
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Question 2 {30marks)
You are provided with solutions A{0.25M) ;B(0. 2M);C(0.3M);D{0.5M);E(0.15M);F(0.10M}  and
G(0.70M)which are sucrose solutions of different concentrations and specimen M(fresh big-sized Irish
potato tubers)
a) Carry out tests on M and the solutions using the procedure provided.
i) Label 14 test tubes in two sets, A, A2B1B,C, G, DD, EE; FiF, and G;G,. put the solutions into
corresponding sets of test tubes in the quantities shown in table 1

TABLE1

TEST TUBE SOLUTIGN ADDED
A, 3cm’ofA
A, 2cm’of A
B, 3 cm’of B
B, 2cm’of B
Ci 3cm’of C
C; 2cm’of C
D, 3cm’of D
D, 2cm’of D
E, 3cm’of €
E, 2cm’of E
Fy, 3cm’of F
Fs 2 em’of F
G, 3cm’of G
G, 2cm’of G

ii) Arrange test A, B, C, D, E;F; and G; in a front row and A B, C;,D; ,E; F, and G,in the back row in a test
tube rack.

iii} Now add a small drop of methylene blue to each of the test tubes in back row using a dropper just to
colour the solutions.

iv) Using a cork borer, prepare seven uniform cylinders from specimen T measuring between 6-8 mm in
diameter and 5-6 cm in length.

v) Add one cylinder to each of the test tubes in the front row (uncoloured solutions) and leave for 20
minutes

vi) After 20 minutes, decant the liquid in test tube A1 into another test tube.

vii) using a dropper ,obtain a coloured solution from test tube A2 and add carefully, lower the tip of the
dropper into the centre of the decanted liquid, about 5mm from the surface and release one drop of
the coloured solution as shown in fig 1

’

—coloured solufion

i —Decanted lquid
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viii) obsrerve the behavior of the coloured drop and record your observation in table 2.clean the dropper
and the test tube and repeat procedures (vi)-{viii) using the liquids in the remaining sets of test tubes by
decanting solutions from test tubes with potato cylinder and adding a drop of coloured solution from

corresponding test tubes in the back row. (14 marks)

Table 2

Test tube from which liquid is | Behaviour of the coloured drop

| decanted
A,
Spread harizontally;;
] —

B, Rises;; slowly;;

C,, Sinks;;slowly;;

Dy Sinks;;moderately;;

E, Rises;;moderately;;

F, Rises; fast;;

G, Sinks; fast;;

b) Explain the behavior of the coloured drop in each decanted liquid. {14marks)

A The solution and cell sap of the cyﬁnaer are isotonic no net osmotic movement is water;
hence concentration and density remain unchanged.

B,, it is slightly less concentrated than the cell sap of cylinder: it absorbs little WATER from the
solution slightly increase in concentration/decrease in volume of the solution and hence

. slightly increase the density of the solution

G, Solution slightly more concentrated the cell sap of the cylinder; so it absorbs little water
becoming slightly dilute with slight decrease in density

Dy Solution moderately more concentrated than the cell sap of the cylinder so absorbs
moderate amount of water becoming moderately dilute with moderate decrease in
density

E, Solution moderately less concentrated than the cell sap of the cylinder moderate amount
of water absorbed by cylinder solution becomes ‘moderately concentrated leading to
moderate increase in density

Fi, The solution is much less concentrated then the cell sap of the cylinder ;solution loses
much water to the cylinder and becomes much concentrated ;hence high increase in
density; 1

G, Solution is much concentrated then the cell sap of the cylinder: much water absorbed by
the solution; becoming much dilute; with greatly decreased density ]
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From your results, estimate the water potential of the cells of specimen T. give a reason for your answer..

(02marks)

Water potential of cells of cylinder is equivalent to that of solution A; with no net gain or loss of H,0; causing
no chance in density: and concentration. ' '

‘Question 3(30.5marks})

o

(Q = crotalaria; P =hibiscus; R=sweet potato/morning glory; S =guinea grass/ panicum' maxifnum; T =maize

{part of the infiorescence} ;

3.SpecimensP; Q;R; Sand T are flowers and inflorescences.
a) Describe the Androecium and gynoecium of each of the specimens P; Q and R and of one flower

from each specimensSand T. (15marks)

Table 3 .
Specimen Characteristics of androecium Characteristics of gynoecium
P Numerous; filaments fused with @ stamen tube; which | Five carpel; and fused; broad

is long; end of the filament are free and attach anthers | ;hairy ;sticky stigma leads style
Hibiscus which are bilobed; round and brightly coloured; long; flexible free superior ovary

' broad base

Q 10 stamens ,nine fused into stamen tube; which are | One carpel; stigma

grooved; curved and long with free short filaments, | long/flattened;hairy;short  style
Crotalaria anthers bilobed;round;elongated;brightly coloured ;superior  long “(cJurved smooth

“ovary L

R Five stamens,longfree;and slender thin filaments | 2/3 carpels;fused;stigma
Morning shairy at the base attached to the petals;filaments taper | bilobed/trilobbd;round;hairy
glory/sweet | at the apex; style;long;thin;superior ovary
potato bilobed;long;large Anthers round and smooth -
flower of S | Three stamen; filament long ;thin; Two - feathery brightly
Guinea Anthers pendulous; dull coloured;bilobed large; long | coloured;long stigma; style is
grass loosely attached to filament - | short; ovary superior and round;
flower of T | Three free stamen; free filaments; anthers free; leng;

slender pendulous smooth large bilobed brightly
maize coloured and loosely attached to filament which are | No gynoecium

thin, long, flexible and slender.

b) Using the characteristics of the androecium and gynoecium, construct a dichotomous key to identify the

specimens. _(04marks)-
1a) has stamens /filaments/anthers OnlY... v im oy essssss T
- 1b) has both stamens/female/anthers pistil.........ccoccrsemscraeassinniscaninee e goto2
2] FIlAMEIES BB FrOB iocicuiiiiius nminvis s isnsies ssssiisionsssssssiisstess sadias st i dvesousss s esb A siessdsansaassnasunsny goto3
2a) filaments are fused/partly fused... ... i s s oo s s gotod
3a) has long style ....ccvereenee. cadie R e R SRR - 5. e PRI - R-.
3h) has SHOIt SEYIE....u.eeeeireenerresssssssesssmssassansanssassossmnsssasssssosssss D =
4a) has one stigma head .......... i A 5 R A S S S B e Q -
4b) has five stigmatic surface.....cow. RS ; WU— -
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c) In the space below, draw the androecium of specimensPand Q. {06 marks) |,

ok

Adroecium of specimen P Androecium of specimen Q

N-0.5

M-0.5
0"‘0-5 07‘0'5
M-0.5 N-0.5
D-1.5 D15 a
A0S “F35 J
T.3.5
X3-X7 ¥2.X10

d) State whether specimen P is more likely to be self or cross pollinated.
Explain your answer.

CROSS POLLINATION; because "_'the srfgmd heads are above the anther heads;; such that the
pollinator/insects from other flowers with pollen reach stigma before anthers;;

e) Explain how pollination is facilitated by the androecium of specimenT
e jong filament to expose anther heads with pollen grains to wind
. Ia.r;ge anther heads to produce much pollen grains to enhance pollination;;
e filaments are flexible/pendulous for easy swinging to release the pollen easily;;
» anthers are loosely attached to the filament to easily scatter the pollen;;

UACE BIOLGY PAPER 3 2012

Question 1

You are provided with specimen K which is freshly killed.

{a) (i) Identify the sex of the specimen. ' {01mark)
' Male/female

b) Describe the structures you used to determine the sex of the specimen. (02marks)

MALE

PENIS eIongated/Iong, covered by a loose sheath/prepuce which is cylindrical, solid with scanty-hair, slit-
like aperture at the tip. :

Scrotal sacs/scrotum, swollen, sac like, elongated, with short scanty hair and two swellings with a
depression in the middle ‘

FEMALE ~

Clitoris, a small projection/protrusion, solid, cylindrical, with a small opemng at the tlp and shert scanty
hair. :
Nipple, small projection, short, cylindrical, smooth and solid.

Vulva/vaginal opening; oval/circular/round opening
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(b) Dissect the specimen to display the contents of the abdominal cavity. Cut out the stomach without
breaking much of the mesentery. Displace the duodenum loop to the right of the specimen, then turn the
bulk of the ileum to the left of the specimen. Displace the colon and the caecum downwards to the right
of the specimen to display the vessels that carry blood from the alimentary canal to the liver which is
displaced anteriorly.

Draw and label structures visible in the abdominal region in the space provided on the next page. (23 marks)

Drawing showing the structures in the abdominal region of specimen K without the
stomach with duodenum displaced to the right, Heum to left .colon and caecum
down wards and to the right and liver displaced anteriorly.

Liver

pleen

Bile duct Y Hepatic portat vein

Duodeu

leum
Pancreas X

. . _Tributary of hepatic

B portai vein

ymph Node
Caecum

Appendix

X2

(c) Cut out the alimentary canal then continue to dissect to display the vessels that drain blood from the
upper parts of the hind limbs and abdominal region, back to the heart.
Draw and label the vessels on the left hand side of the specimen excluding the heart.  (13marks)
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Drawing of bicod vesseis that drain bfood from the upper parts of the hind limbs
and abdominal region back to the heart of the left hand side of the specimen K

Posterior venacava

f \\ Adrenal vien
(\l \ —Renal vein

7ﬁ ! A —Utero-ovarian vein
; varian vein

D-06

L.06

M-.5

terine vein N5
ilio-jumbar O-5
vein

Comman lliac vein

esical vien

. xternal ifiac vein
nternal iliac vein

Question 2

You are provided = with solutions W(2%yeast solution), X(1% starch), Y{1% sucrose
solution) and Z{1 % glucose). Solutions X, Y and Z contain food nutrients. You are required to
carry out tests to determine the food nutrients contained in the solutions and investigate the
action of solution W on solutions X, Y and Z following the instructions provided.

a) Carry out the iodine and Benedict's tests on solutions X, Y and Z and record your tests, observations

and deductions in Table 1. ' . {15marks)
Table 1
Test Solution Observations Deductions
(i) lodine test X Milky/cloudy/Turbid/colourless solution|Much; starch
To 1 cm?; of solution add turns to blue-black solution present;
1/2/3 drops; of iodine
solution; Colourless solution; turns to|Starch absent;
Y pale/faint/light  brown or  pale
yellow/yellow solution;
Colourless solution; turns to|Starch absent;
Z pale/faint/light  brown  or  pale
_ yellow/vellow solution;
Test Solution Observations Deductions
(i) Benedict's test X Miiky/cloudy/Turbid/colourless solution|Reducing  sugars
To 1 cm?®; of solution add| - turns to pale blue solution; absent;
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3

lcm
solution;and bail ;

Benedict's

Colourless selution; turns to pale blue Reducm'g sugars
Y solution; " absent;

Colourless solution; turns to pale blue{Much; reducing
z sofution; to green solution; to yellow|sugars;

ppt;orange ppt;

b) Label 3 test tubes as X, Y and Z and add into each of them 2 cm’® of the correspénding solution
followed by 2 cm® of solution W.Incubate the mixtures at a temperature of 37°C-40°C for 1 hour.
(You may proceed with other work in the meantime). After 1 hour, carry out the iodine and Benedicts'

tests and record your observations and deductions in the following Table 2. (12 marks)
Table 2 ‘
Test Solutions Observations Deductions
lodine test X+W Mitky/Turbid solution turns to pale black/|Little ; starch present;
pale blue-black/purple  solution/black
Y+ W Milky//Turbid solution turns to pale brown|starch absent;
solution /pale yellow/yellow solution;
Z+W Milky//Turbid solution turns to pale brown|starch absent;
solution /pale yellow/yellow solution;
Benedict's test X+w Milky//Turbid solution turns to pale blue|Little/moderate
' solution to green soluticn/yellow ppt reducing sugars;
Y+ W Mitky//Turbid solution turns tc:rgale blue| Moderate/much;
solution to green solution thento yellow|reducing sugars;
pptforange ppt; ;
Z+W Milky//Turbid solution turns to pale bluellittle/Moderate;

solution to greenish yellow ppt/ yellowish|reducing sugars;

green ppt/yellow ppt;

{c) Suggest

i) Explanations for your results in (b)

(07 marks)

e The amount Jconcentration of starch in solution X reduced; because W contains an
enzyme/active substance; that catalysed the hydrolysis/breakdown of starch; to reducing sugars.

s Solution Y was hydrolysed/broken down to reducing sugars; by enzyme/active substance in W.

» The concentration of reducing sugars in Z reduced due to breakdown /decomposition; by active
substance in W

(i)  The nature of W.

(03 marks)

s W contains enzymes that catalyzes the breakdown of starch; solution Y; and red\dfing sugars; in
Z at a temperature of 35°C- 40°C
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QUESTION 3

You are provided with specimens $ (open commelina) and T (shade commelina) and solutions A
(water), B (0.3M) and C(0.7M).

Specimens 5 and T are from plants of the same species but grown under different habitats. Solutions A,
8 and C are sucrose solutions of different concentrations.

(a)Examine specimens S and T using a hand lens where necessary and state one difference between the
specimens.

(01 mark )
S -open sun /lit T- Shade/shady/dim light
*  Pale Green/less green -less chlorophyll - e Dark green/deep green-much
exposed to much sun light, chlorophyll for max light absorption
®  Narrow lamina /smaller surface aren »  Broad lamina/large surface area
e More hairy e less hairy
® Thin leaf surface _ s Thick lamina

(b) Label four microscope slides at their edges as S-upper epidermis, S-lower epidermis, T-upper
epidermis and T-lower epidermis. From each specimen peel a small piece of thé upper epidermis and
lower epidermis one at a time and mount in a drop of water on the corresponding microscope

slide. Cover the mountings with cover slips and view them one at a time, under the low power of a-

microscope. For each piece of epidermis viewed, count the number of stomata visible in the field o
view and record your results in TOable 3.

, (04mks)
specimen | No. of stomata upper epidermis No. of stomata lower epidermis ' SR
s - 206-70 ' 80-500
T 40-15 60-350
e
(c)From your results in (a) and {b) suggest the type of habitat from which each specimen was obtained
giving two reasons. (02 marks)

S—SUNNY/open terrestrial habitat

Fewer no of stomata to reduce water loss

Much hair to reduce rate of water loss

Narrow leaf surface/lamina reduces Surface area to minimize water ioss.

*  Much more stomata on lower and fewer on upper epidermis to reduce water loss
* More number of stomata than T to increase water loss hence rapid cooling.

T—shady/damp terrestrial habitat/dimly lit
* More number of stomata on the lower than upper to minimize water loss.
* Deep green ,much chlorophyl! to maximize light absorption
* Broad lamina to increase surface area exposed to sunlight/for max light absorption.
» Less hairy because need to conserve water /to enhance transpiration.
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(d) Label three microscepe slides at their edges as'A, B and C and on each slide, add a drop of
the corresponding solution. Peel three small pieces of the lower epidermis from specimen S and
mount a piece with the outer-side uppermost, in each solution on the slides. Leave the set up for 20
minutes. After 20 minutes cover each mounted piece with a cover slip and observe under the low power
of a microscope. Draw one stoma with its adjacent cells from each slide, in the space provided.(09mks)

Fro i _ . 3
From siide A From slide B From slide ¢

Wide aperture T = : ;
i Marrow aperture Closed épeﬂure

e) Explain what is observed from each slide {09marks)

i) From slide A

solution A had lowest concentration/high water potentiai/low osmotic pressure/high solute potential/very
dilute/hypotonic solution; compared to the cell sap; which caused the guard cell to take up water/absorb
water by osmosis; resulting into the high turgidity/cells becoming turgid hence stoma opens widely;

i) From slide B

solution B was slightly/less concentrated/same concentration with the cell sap; which caused the guard cell
to slightly take up water/absorb water by osmosis; resulting into less/slight turgidity hence stoma slightly
opens;

Or solution B slight concentration/slight plasmolysis/same concentration, no net movement of water by
osmosis resulting into less turgidity /no slight change in stomata opening

-iii) From slide € ;

solution C had the highest concentration/lowest water potential/high osmotic pressure/low solute
potential/hypertonic solution; compared to the cell sap; which caused the guard cell to loss water by
osmosis; resulting into cells becoming plasmolysed /flaccid hence stoma closes;
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Question 1
You are provided with specimen T (cockroach) which is freshly killed
(a) Place the specimen ventral side upper most and cut off its antennae and limbs. Observe the
head and the first thoracic segment. Draw and label,

Drawing showing the head and the first thoracic segment
when the specimen is ventral side upper most with
the antennae and limbs cut off of specimen T

Epicranium '
\\ D=06.5
‘ Fenestra =05
? | fye T=0.5
4 Frons M=0.5
/ 0=0.5
Clypeus N=0.5
Mandibie T=13.5
Manxillary paip
Labrum
Labial Palp

Prothorax x10-x30

b) Turn the specimen dorsal side upper most and examine the the wings when pulled outwardrs.
describe their structure. '

(i) Outerwings  Thick; straight; elongated/long/oblong; narrow; veined

(i) Innerwings  Membranous/thin; broad; notched margin; folded and network of veins.

b) Cut off wings. Cut along the right lateral line of the body from the anterior part of the thorax up to
the 8" segment. Turn the dorsal cuticle to the left and clear any fat tissues. Carefully displace only
exposed structures on the ventral cuticle. draw and label your dissection showing:

(i) Allinternal structures on both cuticles.
(ii) Parts of the digestive system used for storage, digestion and absorption. (24 marks)
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A drawing Speciren T showing internal structures after opening thoracic region and the five a
wdominal segmants with alimentary canal displaced to right side of the specimen,
AL
alivary Gland
Aorta i 3 _ Sativary Receptacle
Thaoracic Muscls Oesophagus
Traeheal Trunk 1st Thoracic Ganglion

— =‘._‘-«'/ 5
_ 2nd Thoracic Ganglion
Q
Hoart chambe 3 op
! : Digestive caetum:
Alary muscle @ baard
fid gut

0=08.5
1=08.5
=01
M=01
=01
0=01L
DiA=01
D/C=01
AS=01
=24

2nd Abdominal Gangilon
Nerve Cord

= ; ®1-x3
w s

Question 2
You are provided with specimen M, N, andN; which are plant parts.
a) Peelspecimen M and cut it info three parts namely, apex, middle and base as shown in figure 1.

Put the apex in a mortal and grind using a pestle. Decant at least 4 cm® of the juice into a test tube, add
an equal amount of water and label the extract A.

Clean the mortar and pestle and repeat the procedure using middle part of M, to obtain an extract and
label it C. -

Clean the mortar and pestle and repeat the procedure using the base part of M, to obtain an extract and
label it C.

Carry out a DCPIP test, Benedict's test and biuret test on each extract .record your tests.observations
and deductions in table. o
For DCPIP test, record the number of drops required to decolourise DCPIP.
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Tests Observation/number of drops Deductions
DCPIP test ) A Much vitamin C present;
To 1/2cm;? of DCPIP solution | 4-6
;was added sofution A/B/C | B Moderate vitamin C present;
drop wise till excess; 6-7

c 7-8 ,17,18 Little vitamin C present;
Biuret test A

To 1/2cm™ of Solution A/B/C-
was added 1/2cm”™ of NaOH
solution; followed by 3/4
drops; of CuSQsolution;

Turbid/colourless/yellow solution
turned to blue; then to pale purple
solution;

{

Little proteins preSent;

B
Turbid/colourless/yellow solution
turned to blue solution/pale purple;

No/Little proteins present;

c
Turbid/colouriess/yellow solution
turned to blue solution/pale purple;

No/little proteins preSent;

Benedict’s test

To 1/2cm’ ;of solution A/B/C
was addedicm’®  of
Benedict’s

Solution ;and boil for 2 min

A

Turbid/colourless/yellow sofution
turned to blue solution; to green
solution; then to yellow ppt;

Moderate
present;

reducing  sugars

B

Turbid/colourless/yellow solution
turned to blue solution; to green
solution; then to yelfow ppt; orange

Much reducing sugars present;

ppt;
C Very mueh reducing sugars
Turbid/colourless/yelfow solution | present;
turned to blue solution; to green
solution; then to yellow ppt; orange
ppt; brown ppt;
a) Describe the pattern of distribution of food substances in specimen M. {03 marks)

»  The-amount of vitamin C increases from base too apex/decreases from apex to the base;
s The amount of reducing sugars decreases from base to the apex/it increases from apex to the

base;

*  The amount of proteins decreases from apex to the base/accept remains the same

c) Specimen N(raw banana) and N,(ripe banana) are parts of a fruits at different stages of
development. Peel and cut from each specimen, a piece measuring 3cm x3cm x 3cm ."Using a mortar
and pestle, grind the piece from N1 into a paste, add 10 cm3of water , stir well and leave to settle -After
settling, decant off the solution and label it E. Repeat the procedure using the piece from specimen N,
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and label it F. Carry out an iodine test, a Benedict’s test and Biuret test on each solution. Record your
observations and deductions Table 2.

ﬁTests

Deductions

Obervations
lodine test Turbid/colourless soiution/suﬁpensfon turns | Much starch present;
To 1/2cm;’ of solution to black/blue-black solution;

£, F; was added 2 drops

Traces ' of

of iodine solution; Turns to pale blue/purple/specks of black starch
particles present;
Benedict’s test Turbid/colourless solution turns pale blue | Moderate reducing

then to green solution /yellow ppt;

sugars present;

Turbid solution turns_to pale blue solution

' Much reducing present;

which on boiling urns to green solution then
to yeliow ppt finally to Orange/brown ppt;

Biuret test E Faint/pale purple solution . Traces/little protein
present;

F Faint/pale purple solution Traces/little protein
present;

d) (i) describe the relationship between the distribution of food substances and development of the fruit
from which N; and N, were obtained.(2.5 marks)

As the fruit ripens; the amount of starch reduces; amount of reducing sugars increases; and the amount
of proteins remain the same

iii) From your results in Table 2, comment on the suitability of specimens N,and N?as the main diet for a
young child.

N, and N, not suitable for main diet for a young child because there is little proteins needed for the
growth of the child;

QUESTION 3

You are provided with specimen K {onion bulb)

a) Cut it longitudinally and examine it. Describe its internal structure (3mks)
A stem at the base; short flattened/disc shaped; on which are attached; thick/flesky/succulent closely
packed; leaves curved outward; tapering each at the apex; and base; with buds ansmg fram axils in
between fleshy leaves/surrounded by fleshy leaves; -

b) Remove one of the leaves of specimen K.Strip off a piece of the inner most layer and place iton a
slide with a drop of water and cover with a cover slip. Examine under the medium power of microscope.

Copyright: Bandikubi Robert 077-2-582857/0704728546 (email: rbandikubi@yahoo.com)
93




Copyright: Robert Bandikubi 077-2-582857/0704728546 (email: rbandikubi@yghoo.com}

i) Describe the structure of a cell, clearly seen {2mks)

it is polygonal/hexagonai/rectangular/four/six sided; long/elongated; thick cell wall; round
Jcircular/spherical nucleus;

ii} Now examine under lower power of a microscope, account and record the number of cells in field of
view, « {2mks)
From left to right

215 i

From top to bottom :

14 - 45,

¢) (i) remove the slide from stage ,measure the field of view using a transparent ruler and record your

results. ) (1mk)
Field of view 1.0 - 2.0 mm
i) Convert the diameter of the field into micrometers (um).show your working {2mks)

1 mm===1000 pm;
Diameter of flied of view =2.0mm .

Imm 1000 yu m;

2mm » 2 x 1000;

Therefore Field of view= 2006 yu m;

iii) Calculate the actual length of the one cell in micrometers (um).show your working. (03mks) -

Actual length of the cell = field of view
Total number of cells lying across
if the Number of cells = 4;
Field of view =2000 pu m;
Actual size of the cell=2000 /4 =500p m;

d) Return the slide having the tissue onto the stage, draw one celi from the tissue being observed under
the medium power of a micrometer. ' (03mks)

Drawing of one cell from the tissue of specimen K being observed under medium power of a
microscope;

P/Polygonal=0.5
C/Clear inside=0.5 : o
T/Thickness=0.5 ' e,

L/Length=0.5

T=02
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2) Measure the length of your drawing in mm and record it. {1mk)
Length of drawing= 80 mm
ii) Calculate the magnification of your drawing, show your working. .. (3mks)
Imm » 1000 U m;
80 mm 3 80x 1000;
80000 p m;
Mg = length of the drawing = 80000
Actual length of one cell 500
= x160
f) Mount a little piece of specimen L{spirogyra) and view under the medium power of microscope.
Draw and label ane cell. _ (5mks)

A drawing of one ceil of specimen L under medium power of
o microscope.

L ell wall
7 _ )
g O 5 £ 0
O, ((:; : «5 Spiral chlaroplast
% ¢ 10
< 2 o Pyrencid
i
N10D-X600

g) Explain how the structure of each of the celis from specimen K and L relate to their functions. {4mks)
i} Cell from K

e Thick cell wall for protection;
s Flongated/long to increase surface area for protection
ii) Cell from L
e circular pyrenoids to store much food;
* thick cell wall for protection;
s spiral chloroplast to increase surface area absorbing/ trapping sun light energy for
photosynthesis;

UACE BIOLOGY PAPER 3 2010

Question 1
You are provided with specimen p(rat) which is freshly killed.
{(a) Examine the ventral side of the right fore and right hind feet.

(i) State two observable differences between the fore foot and hind foot. (02marks)
Fore foot Hind foot
1.Has four well developed digits Has five well developed digits

2.is relatively short/has relatively short | Is relatively long/has relatively long digits

digits =
3.The first digit is reduced The first digit is fully developed }
4.less muscular More muscular/much thicker
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(1) Draw and label the ventral side of a hind foot. {6marks)

A drawing of the ventral side of right hind foct of spacimen P
Claw '
Digital Pad
Digit/toe a0z
M-0.5
T8
N-0.5
02
2-0.5

Foot Pad

x3-32

(iii) State the importance of the features labeled on the foot. (5 marks

Claw/nail; for defense against its enemies; digging burrows in the ground /burrowing; firm grip during
locomotion;

Pads; for minimizing /reducing noise during locomotion; allow firm grip during iocomation;

Long Digits/toes; for firm grip during locomaotion.

(b}Place the animal ventral side upper most, examine it and identify its sex, giving a reason. (2 marks)

Sex: Male /Female;

Reason:

Male — it possesses scrotal sacs; /prepuce covering the penis;

Female — it possesses the genital/vaginal opening; vulva/clitoris; teats/nipples;

¢) Dissect the specimen to expose the muscles of the thorax and fore limbs up to the elhows. Draw and
label. : ‘ g
A Drawing of muscles of the thorax and forelimbs up to the elbows of specimen P

H

Biceps muscle

.~ - Triceps muscie
/ﬁ _Pectoralis major

Pectoralis minor

intercostal muscle

NB : That ¥ shold be drawn to
scare a mark for interal costal
muscles

X052

{d) By further dissection, dispiay the blood vessels supplying the digestive system. Deflect the alimentary
canal to the right of the specimen, draw and label, {20 marks)
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Drawing showing blood vessels supplying digestive system with alimentary displaced to the right of

specimen P
Liver
Stemach Desophagus
Oesophagus
Dotsal Aotta
Hepatic artery
] Gastric artery
f ‘ =N et L0 liaC artery
e z
fon g
Anterior mesenteric artery
Duodenume————i{ ("~ " , A
pancreas—" | ez /8 % i
intestinal artery—" . g" ol
Hewrmr——""""" ’ 3 ' j\
N N \ Rectum
‘ | _Posterior mesenteric artery
;-\"’"‘F--—-——-q
»
Caecum .
Appendix . AN
k: “‘ ’
i ?
Question 2

Solution X=extract from 120g of Irish potato in a litre; solution Y= extract from 300g of [rish potato in a
litre; solution Z= extract from 600g of irish potato in a litre; solution Q=10 vol hydrogen peroxide
You are provided with solutions X, Y and Z which are extracts of a plant tissue, at different

concentrations and solution Q. You are to carry out tests using the solutions and answer the questions
that follow.

(a) Ina 10 ml measuring cylinder, add 3 cm® of solution X followed by 2 cm’® of solution Q and at the
same time start a stop clock. Observe the reaction and record the volume of the contents including the
bubbles/froth, every 20 seconds for 60 seconds, in table 1. Repeat the procedure with sofutlons Yand Z
and record the results in the table. ~{6marks)
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Tahle 1
Time (s) Volume of  mixture of Volume of mixture of | Volume of mixture of
(X+Q) (cm®) (v+Q) ( cm’) (Z+Q){cm®
0 50 5.0 5.0
20 5.1 55 6.0
40 5.3 6.1 7.0
60 6.0 6.7 8.0 ;

b).{i) Using same axes, represent your results in a graphical forming the space
provided below.

i i o ‘ . - N e e
PARITDIS SHoWel b CHANBES 1N VOLLME DF Py Tu s 1S0huTeon
S e e e
ITEy 1 =
b 3 o= e o
Sk % 1 =] - ¥ %
g e s Ea e RaT BRI 3 4
H T - r t ﬁ > 4
Et= & AR o s e et R e R e s el
s 3 L - -: i
"‘:"-':' T 1.
4T}§i 1 @"’5‘
-.,g; L
BWE 1t
e 3 8
F T
e y
ey . K ; E‘g %)
':_ X ’"::-‘:a"'.‘; 3 .
—u—J g i ]i k]
3 1 o 1 ;3 L =
: 2 SRSIalYe
t 2 i
3 :
u_ﬁ-:t._.«
i t
- b= . t
I8 ¥ T4
:, E §; i 1 : | + Tt
i EXjE s 2 t P AT L 3

(iijUsing the graphs in (b) (i), calculate the rate of reaction (increase in volume of mixtures s ) for each
mixture. Show your working. (3 marks)
X+Q, :
Change in volume/Final — Initial volume
Time
6050 =  0.017cm’/sec
60
Y+Q
6.7-5.0 = 0.03 cm’/sec
60 ’

Z+Q
8.0-5.0
60
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{c) (i} state what is being investigated in the tests. i : {1 mark)
The effect of enzyme/catalase concentration on the rate of reaction/decomposition of Q / H,0,.

(ii) Explain the results of your tests. ~ {3mark)

Solution Z had the highest number of enzyme molecules/active sites; which increased chances of collision
with substrate molecules; hence higher rate of reaction;

Solution Y had moderate/few number of enzyme molecules/active sites; with moderate chances of
collision with substrate molecules; hence moderate rate of reaction;

Solution X had least /fewer number of enzyme molecules/active sites; with least chances of collision with
substrate molecules; hence least rate of reaction;

Question 3

You are provided with specimens K {bougainvillea) and M (Gynandomms gynandra) which are
inflorescences.

(a)Describe the flower arrangement on specimen M. (Imark)

individual un stalked fiowers; attached along elongated main axis/peduncie; arranged
spirally/alternately; with older flowers lowermost; and younger flowers uppermost; ending at the
same level;

(b) Pick one flower from each inflorescence and examine it using a hand lens. Describe the structure of
each flower with respect to the specified parts as indicated in Table 2 (15marks)

Part of fiower Flower from specimen K Flow.er from specimen M
CALYX i | Fused with corolla to form a perianth Free; hairy; taper towards the
: ' tip/boat shaped /curved inwards;
COROLLA Fused petals , fused with sepals to form a | Free; smooth; veined; narrow at base,
tubular perianth; and broad at the tip;
BRACTS Large /broad, veined; thin; smooth; No bracts;
STAMENS Long; slender; free; smooth; filaments and | Free; long ; slender filaments with
bilobed ;circular anthers; bilobed ; elongated anthers;
PISTIL Elongated; Superior; ovary with short; style | Slender; elongated; superior ovary;
and elongated ;hairy stigma; with short /reduced; hairy style; and
| bilobed; hairy; spherical; stigma;

(c) What peculiar features of specimen M are not found in a typical flower? ‘ (3marks)
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Stamen with staik/ androphore; Ovary with stalk/ gynophores; distinct nodes and
internodes/androphore continue with gynophores/gynophore attached to gynophores;

(d) What ecological significance of the features in (c) to the plant from which
Specimen M was obtained? (1 mark)

Arrangement of features exposes the essential parts of the flower for easy pollination;

{e) Draw and label the external features of a flower from specimen M. ~ (13marks)
Drawing of the external features of specimen M '

LY} Androphore
Petal
# ; Sepal
//
(/// Flower stalk/

Pedicei x4

UACE BIOLGY PAPER 3 2009

Question 1

You are provided with fleshly killed labeled K (rat).
a) Observe the ventral view of the head.

i) Draw and label the ventral side of the head to show the structures for sensitivity. (7mks)

1

Drawing of the ventral side of the head showing structures for
sensitivity of specimen K
=N ostril

01
D=15
M=01
AQ1

0-01
i-1.5

1707
wternal ear lobe

~Whiskers/Vibrissas

M/Af taeth and
skin fabel lina

t i
X053 ouches out line
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i) How are the structures labeled in {a) (i) adapted for their functions? {6mks)
* MNostril is an open air passage;{with scanty/hair) for breathing; to ease oir passage/allow in
chemicals from the air/smell
s Vibrissae/whiskers are long/stiff hairs; which easily get in contact with objects in their way
stimulating sense of touch/changes of pressure/determines the diameter of the burrows
s External ears have g large Surface area/large pinna/funnel shape for trapping/collection of
sound waves

!

b) Dissect the specimen to expose the alimentary canal. Deflect the alimentary canal to the right
side of the animal to display the blood vessels supplying the alimentary canal and its associated
organs. Draw and label. {21mks)

Drawing showing the arteries/blood vessels supplying the zlimentary canal and its

associated organs with the alimentary canal displaced to the right of specimen X

o

/ ; A ﬂ\ Liver

Stomach=— ;‘r ol T ( Desophagus
f / % , __Datophagus
/ { A , oy

e \ Gastric artery

j = :
f ; 4 Loeliag artery

" 7 i " st risrior mesenteric artery
Ducdenum . :
Bancreas- ; fg i
: %\ Colon

orsal Aorta
Hepatic drtery

intestinal artery
Hew

Resetim
| __.Posterior mesenteric artery

©m————

P

/A (Fveins are drawn
and labeiled

Caecum

Appendix X1-X3

c) Remove the alimentary canal, dissect the pelvic girdle and display the major blood vessels that drain
the hind limbs and urinogenital system.
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Draw and label {10mks)

DRAWING SHOWING THE BLOOD VESSELS THAT DRAIN BLOOD FROM THE HIND LIMBS
AND URINOGENITAL SYSTEM OF SPECIMEN K

\ Posterior venacava

i & . __Kidney .
e ] "

L&{ \\ \ Renat vein

%i / ateric-ovarian vein

varian vein
Ovary
01
Uterine vein D-2.5
801
Utarus N-01
001

—Common iliac vein L33
External iliac vein i
Vesical vein

-Femoral vein X2.X3

Question 2 {45 minutes)
You are provided with specimen S{about to ripe orange).You are required to carry out tests on the
specimen using the procedure provided ,then answer the questions that follow.
Procedure :

® Llabel five test tubes as A, B, C, D and E. i
Peel specimen S, choose five large locular segments and separate them individually.
Squeeze the juice from segment into a test tube labeled A .
Place the remaining four segments in a beaker and when it starts boiling, start a stop clock.
Remove the segments from the boiling water one at a time ,after a minute JAminutes ,6 minutes
and 10 minutes ,and place them in a petri dish .(take care to note which segment has been
boiled for how long)

e After the segments have cooled, squeeze, the juice from each of them into labeled test tubes as
indicated in a table below.

* @ & @

Duration the segment has been boiled{minutes) Test tube into which juice is squeezed
1 B

4 £

6 ' D

10 ] E )

A} Carryout the following tests using the juices prepared.
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To 2cm’ of DCPIP solution in the test tube add the juice from test tube A, drop by drop using a dropper

,and record the number of drops required to decolourise the DCPIP solution, a table below

(Smks}
[ Test tube containing juice Duration the segment Number of drops of juice
Was hoiled (minutes) needed to decolourise DCPIP)
A 0 03-10
B 1 04-15
€ 4 08-26
D 6 10-30
E 10 12-35
b).represent your result on a graph, in the space below. {11marks)
N E T A graph showing variation i in the number of drops requnred to decolourise DCPIP wilh the time of bmtmg
1 s ! ) T i N I S
o2 F H 2 e
Ol !_; ::-_ i . - em frofrigu § o4 ; : ; L Ll %I % ,;
fro fh bl S
r
T Bl T
0 8 s 1 = ) - .
P : . i
S b
6' .L
r
e B
q
u 4 "
i 3
ri-
& ;
€ 2-: ‘ . i_
g 2 T EEELRE 3 10
EE CfTime of boling inminutes — EEEERE
C) {i)State the conclusion drawn from these results (1mk)
With increasing time of boiling; the vitamin C concentration decreases
ii) State two explanations for your results (5mks)

Boiling destroys/breaks down/oxidizes vitamin C .the longer; the boiling the more the wtamm Cis

destroyed/broken down;

Boiling makes the locule wall maore permeable; which makes vitamin C to diffuse out of the Iocu!e and

water to enter inside/dilute the vitamin C;
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iii) Suggest how one of the suggestions in (c) (i) can be verified {2mks)

Test the water in which the segments were boiled for the presence of vitamin ¢; test the vitamin C
concentration in the locule juice;

d) What is the significance of your results from the tests (1mk)
*  Fruits with vitamin C should be eaten fresh/unboiled/raw to provide a high content of vitamin C.
*  Fruits should not be stored in cold/cool places/fresh fruits/vegetative with vitamin C should not
be boiled for long time as this reduces vitamin C content "‘

Question 3

You are provided with specimen X (panicum maximum inflorescence) and Y (hibiscus} which are
reproductive parts of flowering plants.

a) Remove a spikelet from specimen X and examine it using a hand lens

i} Describe the structures of the spikelet {4mks}

Spikelet is stalked/pediculate; which is thin/slender; hermaphrodite/bisexual; bilobed anthers; long;
thin/slender filament; forked; two; feathery stigma; smooth; parallel veined bracts; boat shaped/curved
tapering towards the tip;

Zygomorphic florets; two florets; one unisexual/staminate; and the other bisexual/hermaphrodite;
superior ovary;

ii) Describe the features of X that promote the propagation of the plant from which it was obtained.
{4mks)

Feathery stigma; to offer large surface area to increase chances of pollination

Loosely attached anthers to filament/pendulous stamén so that the pollen grains are easily blown out by

wind; ' ‘

Bisexuai/hermaphrodite; to increase chances of pollination elongated/large anther heads; for producing

large quantities of pollen grains; i

b) Examine specimen Y and state three structural features which are unique to specimen Y and not
found on X.

(3mks)
*  FEpicalyx .
s Sepals/calyx
s Large petal/coroila
*  Staminal tube/fused filament.
c)(i) Open up the spikelet of specimen X and expose the gynoecium.

Draw and label. s (4mks)
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Drawing showing Gynoecium of specimenX

~Fagthery Stigma

1.5
L-1.5
0.5
705

- M-0.5

X10-X40 —vary T=04.5
M/A-if wole flower is drawn and
tabelled,if receptacie is drawn
and fabelied
ii) Remaove the outer parts and expose the gynoecium of specimen ¥ {4mks)

Draw and label.

Drawing showing the Gynoecium of specimen ¥

Wﬁgma

D15
Seyle 115
M-0.5 , ,
T.0.5 ;
N-0.5
T45

vary ;
IRR=if cross sectionfovules

.53 draw/whole flower is drawn

d) Observe the stigma of specimen X and Y .How are they adapted. (3mks)
i) Stigma of X

Has feathery stigma and forked stigma; which offers a large surface; to increase on the chances of pollen
grains landing on;

StigmaofY

Many stigma arms/heads to offer a large area for trapping pollen grains

Has lobed stigma; to offer a large surface area for insects to land/trapping/pollination;

e} i) obtain some pollen grains specimen X and mount it in a drop of water .view under the medium
power of a microscope.

Draw one pollen grain that can be seen clearly .do not label. {2mks)
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Drawing showing the polien grain
from specimen X

S/smooth-01
Shape-01
Tittle-0.5
1-02.5

i) Repeat the procedure and view the pollen grains from specimen Y under the medium power of a
microscope.Without labeling, draw one pollen grain. {02mks)

Brawing shewing the poilen grains
from specimen y

Sfspiky-01
Shape-1
Tittle-0.5

T02.5

iii) What is significance of the structure of each pollen grain? (06mks)

X
Small; which makes it light; with smooth surface; so that it can be easily carried off /blown by
wind/without resistance from one flower to anthers

Y
Big /large; increase surface are for attachment onto the insects body
Spiky/spiny surface; stick on the insects’ body/stigma

UACE BIOLOGY PAPER 3 2008

Question 1 (69 minutes)

You are provided with specimens Q which are freshly kified.

(a) Examine one of the specimens and state two external features in each case to classify the specimen
into its phylum and class.

(i) Features for phylum (Zmarks}
*  Exoskeleton/cuticle;
* Segmented body; rej divisions

* Jointed appendages/limbs/legs; rej segment limbs
i) Features for class.
* Three main body divisions/Three body divisions/parts namely, head, thorax and abdomen;
* Three pairs of legs/limbs/ 6 legs; o
s Three thoracic segments/thorax divided into . three
parts/segments(prothorax,mesothorax,metathorax);
* A pair of antennae;
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{B} Using a hand lens, examine the left compound eye cf the specimen mc;udmg the first three
segments of one antenna, from the base.
Draw the structures observed. Do not label. (05marks)

A Drawing of the left compound eye and first three segments
at the base of the antenna of specimen Q

No. of segment-01
D-03
M-0.5
N-0.5
- T=05

X10-X15
{c) (i) pin one specimen Q with the dorsal side uppermost. Dissect along the left lateral line of the

abdomen. Displace the dorsal cuticle and clear any fat tissue. Without displacing any other structures,
draw and label your dissection. (16marks)

Drawing showing exposed structures in the abdominal region of specimen Q
without displacing any organ

Oesophagus

Crop
Digestive Caecum,,..{

Mid gut
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(i} By further dissection, cut and remove the whole alimentary canal to clearly display the structures
on the ventral cuticle (keep the alimentary canal for question2).Draw and label the structures assocnated
with the ventral cuticle, anterior to the last abdominal segment.

A Drawing of structures on the ventrai cuticle of specimen Q anterior to the Jast

Abdominal segment without the alimentary canal.

D-35
horacic muscle 125
1st Thoracic ganglion M-01
0
Tracheal trunk ‘\!ioll
light muscle :ﬁ"-
f_/ -2nd Thoracie ganglion *_j.%i?m

st Abdomnal ganglion

N/A=I any structure on the
Nerve Cord last abdominal cuticle is
drawn and labelled.
a.¢ gonapophysis style.
if head or any of its parts
. are drawn and {abelled
Mushroom shaped iRR=(F slimentary canal i3
gland fovary/ovariole included
Ejaculatory duct/oviduct/vagin

X1-X4

QUESTION 2

Solution Py( from soak bean seeds),P,(from white sweet potato) and P; {from newly rupe orange} are

extracts of different plant organs .carry out the following tests in tables 1, 2,3 and 4 to determine the.

nutrient content of each solution. Record your tests and observations in the tabies.
i)Benedict’s test Table 1

Test Obhservations

To1 /2cm’ ;of solution in Py | Turbid solution -turns to pal Blue solution which persisted on
the test tube was added 1/ boiling;

2 cm’ ;Benedict’s solution P; | Turbid solution turns to pal Blue solution which on boiling turns to
sand boil; - green solution/yellow ppt;

P3| Turbid solution turns to pal Blue solution which on boiling turns to
green solution then to yellow ppt/orange ppt/brown precipitate;

ii) Biuret test Table 2

Test Observations

To 1 /2 cm’ ;of solution in Py | Turbid solution turns to Intense/deep purple solut:on/v:o!et purple
the test tube was added 1/ solution;

2 cm® NaOH solution/aq | P, | Turbid solution turns to Pale purple solution/pale blue solutron

followed by 2/4 drops; of | Py | Turbid solution turns to Pale blue solution;
CUS0O, solution;
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iii) lodine test Tahie 3

Test -Observations

To 1 /2 cm’ ;of solution in | Py | Turbid solution turns to Pale black /specks of blue-black solution
the test tube was added 1/ "y

2 cm’ ,drops of iodine | P, | Turbid solution turns to Blue-black solution/black solution
solution;

P; | Turbid solution turns to Pale brown/yellow solution

ivi DCPIP test Table 4

Test Observations

To 1 /2 cm’; of DCPIP | Py | Blue colour persited
solution; in the test tube

was added drop wise food | P, | Blue colour persited
solution; :

P3| Blue solution turns to colourless solution

b) From your results suggest the plant parts that the solutions were obtained .explain your answer.

{04mk)
Reasons
Py Seed has /stores much proteins and little starch
P, Root tuber/stem tuber —-has/stores much starch and little reducing sugars
P; Fruit has /stores much ascorbic acid/vitamin C and much reducing sugars.

c) Dissect the two specimens of Qfcockroach, remove the alimentary canal and cut out the fore gut and
mid guts. put both the mid gut and fore gut in s mortar, grind into a fine paste and add 3cm’ of water
stir ,leave to settle and decant to obtain extract C .divide the extract equally into three test tubes
labeled as Py, P3,P;,

To test tube P, add 3cm? of solution Py, to test tube P, add 3cm of solution and to test tube P add 3cm
of solution. Incubate the test tubes at 35-40°C for 20 minutes .after incubation; carry out the tests in
table 5 on the contents of each test tube to establish the effect of extract C on solutions Py, P, ,P;

1). Record your observations in the table. {09 marks)
Table 5 ]
contents Observations after 20 minutes

' Biuret test lodine test DCPIP test
Of test tube P, | Pale purple/ Pale black solution/ It remains blue/pale
blue solution; very few specks of black | blue
particles/

_ pale brown solution;
Of test tube P, | Pale purple/blue/violet | Moderate blue-black/pale | It remains blue/pale

solution; blue-black solution/pale | blue )
brown/yellow solution T g
Of test tube P5 | Blue solution; Turns pale brown/ Blue colour s
yellow solution decolourised/cleared
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ii).Explain your results of the tests with the contents of

Test tube P, .
Amount of starch greatly reduced with little reduction of protein content. Extract C has enzymes that
catalysed the hydrolysis of starch completely/partially catalysed the hydrolysis of proteins or does not
catalyse the breakdown of proteins (if protein content remained the same in the table above

Test tube P,

The amount of starch greatly decreased/absent and the amount of proteins reduced or absent/remains
the same. Extract € has enzymes that catalysed the breakdown of starch but not proteins or has little
proteins (if table 2 no proteins but table 5 has proteins

Test tubeP,
Amount of vitamin C in table 4 and 5 remains the same since there is hydrolysis of Vitamin C by the
enzyme in solution C

iii).From your results in {c) (i), state two properties of the active substance in extract C.
® jts specific in action
®  catalysed the hydrolysis of starch and proteins
® the active substance/enzyme catalysed the breakdown of proteins and starch in a temperature
range of 35-40 °C

QUESTION 3 {52 MINUTES)

Specimens R (panicum maximum inflorescence), S (bidden pilosa inflorescence) and T (maize
inflorescence) are inflorescence .examine the specimens using a hand lens where necessary.
a) Describe the structure of the inflorescence and flowers of each specimen,

i) Specimen R

Struciture of the inflorescence {4mks)

Has main axis/peduncie/rachis with lateral branches of variable length reducing upwards towards the
apex; attached oppositely/whorly/aiternately having many florets/flowers/spikelets.

some spikelets are single/in groups of 2/3 all having stalks which are of varying length attached
alternately on the peduncies and lateral branches/main axis terminating into a spikelet.

Structure of the flowers

Each spikelet is stalked and has two florets which are enclosed by bracts, outer being tough/ hard, thick,
smooth, parallel veined, dark coloured and curved in wards/boat shaped and tapering towards the apex.
While inner bracts are thin /membranous/papery and boat shaped.

The florets are bisexual; stomens, consisting of long, thin and slender filaments with large; elongated;
bilobed anthers which are loosely attached.

The pistil has a superior ovary and short style which bears two/forked, feathery stigmas.

Such stigma provided a large surface area for easy trapping of pollen grains in air making pollination
easy. The spikelets (florets) have zygomorphic symmetry or are irrequiar. o
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Specimen § ' {4mks})
Structure of inflorescence

it has numerous; crowded; sessile florets which are attached onto a flattened Jcup shaped/expanded
apex of the peduncle/central main axis with a concentric/radial/circular pattern of floret arrangement.

It has two types of floret the tubular/disc floret at the centre surrounded by ray/regulate floret on the
outer side covered by /surrounded by involucres of bracts. The numerous, sessile inner
florets/disc/tubular florets are arranged in the circular pattern around the centre and c!oseiy packed,
‘The ray (ligulate) florets are zygomorphic and found at the peripheral of the expanded apex of pedunde
" It consists of broad/open petals at the apex which are tubular at the base.

Structure of flowers

Two types of floret occur, both sessile with fused corofla/petals. The ray/outer florets/ligulate floret
having flattened/broad open corolla at apex end tubular at the base; zygomorphic/irreqular, free spiny
sepals.

The disc/tubular floret are bisexual, Actinomorphic; with five fused tubular petals, free spiny
pappus/sepais/calyx. Pistil with fong/elongated inferior ovary and forked stigma. It has five stamens with
fused, bilobed, eiongated/long anthers and short filaments, with reqular symmetry.

fii).specimen T. ' (4mks)
Structure of inflorescence

It consists of a main axis/peduncles/rachis in which numercus pa:red one stalked other sessile; filaments
are aiternately/spirally attached to the peduncle. Each branch bears numerous and paired spikelets
which are also alternately attached to the branches .The spikelets in the pair .one is stalked/asessile and
the other is sessile/unstalked.

Structure of flowers _

The spikelets (florets) are alternatively attached to the peduncles and irreqular. Each spikelet bears two
florets which are covered by bracts. The outer bracts are hairy, thick; parallel veined; hard/tough and
curved/ boat shaped, tapering towards the apex while the inner bracts/Palea are membranous/thin,
smooth, curved in wards and occur in pairs .both inner and outer bracts are parallel veined and dark
coloured.The fiorets are unisexual with only stamens, consisting of thin, long, flexible and slender
filaments each bearing large, grooved or dangling, efongated bilobed anthers.

c) State one advantage and one disadvantage of the structural arrangement of the flowers of specimens
RandT. (2 mks)
iR
Advantages
» Alternate arrangement exposes the florets for easy pollination.
The long nature of filaments exposes the anthers hence making pollination easy.
The loose attachment of anthers to the filament makes pollination easy.
* The large anthers produce numerous pollen grains that make pollination easy.
Disadvantage R
¢ Floret arrangement or spikelets makes the inflorescence large or conspicuous to the herbivores
for easy predation. ' g
® Crowded/packed/c!oﬁe to each other making it conspicuous increasing chances of being eaten.
»  Crowded/packed for easy/fast spread of diseases/infections/pests
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i)T
Advantages
e Packed/crowded resulting in production of large quantities of poilen grain/increasing chances of
pollination
* Packed/crowded for support
Disadvantages ‘
*  Packed making it conspicuous for easy predation
s Packed making s,breud of diseases/infection easy

¢) Using a hand lens, example one flower of specimen R displacing some structures where necessary to
expose all parts. Draw and label.

Drawing showing one flower of specimen R

Teathery stigma

Giume . !

Pales

Fitament

Anther

X10-X15

UACE BIOLGY PAPER 3 2007

QUESTION 1 ,

You are provided with'specimen T which is freshly killed.

{a) ~ Pin the specimen with the ventral side uppermost. Dissect and remove the skin, taking note of how
it is attached to the underlying body wall.

(i) Describe the attachment of the skin to the body wall. ’(Smarks}
The skin is firmly attached: to body wall at the pectoral/pelvic region /fore /hind limbs; and throat
region; while loosely attached within the abdominal region/lower trunk region;

{ii)  Suggest the significance of the way the skin is attached to the body wall as described in (a) (i)
above. (3mark)
Firm attachment helps to support/hold the skin on to the body of the animal;

Loose attachment creates a fluid filled space; to facilitate gaseous exchange/dissolve respiratory goses;

{b) Observe the main blood circulation on the skin.

{i)Describe the pattern of blood circulation on the skin, tdma(kjs)
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Une/two main blood vesselfsj/muscuio-cutaneouys vein{s;: from attachment of fore limbs; big sized;
branches; to form a network/into many smaller blood vesseis/capillaries; spread allover the skin;

(ii)Give the significance of the pattern of blood circulation desc%ibed in (b) (i). (3marks)

Forms a network to increase the surface areq; for increased gaseous exchange/diffusion of gases; to
increase transport/flow /draining of blood away from the skin; leading to increased gradient/diffusion of
gases;

{c) Dissect the specimen further to display: ;

(i)  Blood vessels carrying blood from organs located on the left half of the abdominal cavity back to
the heart. '

(ii) Structures used for elimination of unwanted materials from the body.

With the heart displaced anteriorly, draw and label the blood vessels and structures displayed in (c) (i)
and {ii} o one diagram. {27marks)

A Brawing of blood vessels carrying blood from organs lncated on the left half of the abdominal
cavity back to the heart and structures used foe elimination of unwanted materials fram the body
of specimen T with the heart displaced anteriorly

Note:zero marks if two
drawings are made
N/A-if viens on tha rigitt
are labelled, arteries are

seniriciefheart :

]

CUHMMONary vein

favelled Pulmonary
artery and arteries in the
abdomen are labelled

SIS VEROSUS ctryctiras not for
||~ Hepatic vein elimination of wastes are
drawn and labelied
st e ; .
%j;tzi. ;?;;i‘;{nacava_ Jiver lobe
Ganital vein, - Hitpatit portal vein
L.testis ) .
s ] . . Gastro-duodenai vain
LRenal veine—_ | T — LN ?_jmr-mh ‘
] ; I I -3 wein D11
Cundenal vein 111
—duodenurm
T T—Mesenteric vain 01
_: T Intestingd vsin N-01
Ractum. T~ Solenic vein 001
~—d jsptar RT/D-01
—Bladder 1/5-01
T=28
cloaca

Cloacal aperture

W2
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QUESTION 2 (69minutes)
You are provided with specimens P {sprouting Irish potato) and Q (fresh Irish potato) and solutions
X{(2M NaOH), Y(2M HCI) and Z(1% H,0,). using the solutions, you are to carry out tests on the
specimens. Peel specimen Q then cut from it four cubes of measurements and label as indicated below.
0.5 cm x 0.5cm x 0.5 cm, label K.
1.0 cm x1.0 cm x1.0 cm, label L.
1.5 cmx1.5 cm x1.5 cm, label M.
2.0cm x2.0cm x 2.0 cm, label N.
Prepare an extract from each cube as follows:
Grind the cube in a mortar into a paste then add 10cm’ of distilled water stir, leave to settle and decant.
Label each extract accordingly.
(a) Label four test tubes as 1, 2, 3 and 4 and add contents to each as shown in table 1.Record your

observation and deductions in the table. (6marks)
Table 1

Test Contents Observations Deductions

tube

1 2cm3 of Zand 2cm3 of K | Few/little Z broken down slowly/siow activity of

sbubbles/effervescence; | the enzyme;

2 2cm3ofZand2cm3 of L | Moderate/ no  of; | Z broken down moderately/moderate
effervescence/bubbles;; | activity of the enzyme;
3 2cm3 of Z and 2 cm3 of | Rapid/fast/many; Z is broken down rapidly/fast/fast
M effervescence/bubbles; | activity of the enzyme
4 2 and of Z and 2cm3 of N | Very fast/very | Z is broken down very fast/very fast
rapid/very many; | activity of the enzyme;

effervescence; bubbles;

{b) Use extract N to carry out further tests in Table 2.Record your abservations and deductions in the

table. , (04'/, marks)
Table 2
Tests Observations deductions
(i) To2cm3of Z add 2 cm3 of N that has | No bubbles/ effervescence; Z is not broken down;
been boiled for 5 minutes and cooled.
(i) To 2 cm3 of Z add 2 cm3 of N | Fast /many; | Z is broken down/high
followed by 2 cm3 of X. 5 effervescence/bubbles; activity of enzyme;
(i) To 2 cm3 of Z add 2 cm3 of N | No /few/little; bubbles/ | Z is--not broken
followed by 2 cm3 of Y. effervescence; down/no/slow actfwty
' of enzyme;
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{c] Explain your resuits. _
(i} Intable1 ' {5marks)

The extracts contained the active substance/enzyme /catalase; the smallest cube (K); had the
least/lowest concentration of enzyme; thus had the lowest/least rate of breakdown of Z/iowest enzyme
activity; '
Cube L is moderate in size; and had moderate concentration of enzyme; thus had moderate rate of
decomposition of Z/enzyme activity;

Cube M is big in size; and had high concentration of enzyme; thus high rate of breakdown of Z/enzyme
activity;

Cube N is the biggest; so has the highest concentration of enzyme; and highest rate of breakdown of
Z/enzyme activity; :

{il InTable2

Boiling denatures the active substance/enzyme; so no activity;

Solution X provides suitable medium for/favors/promote enzyme qctivity;

Solution Y inhibits/ provides unfavourable medium for/does not favour enzyme activity

(iii) ~ From the tests in Tables 1 and 2, state the factors that were being investigated. (3marks)

The effect of enzyme concentration on enzyme activity/catalysed reaction;
The effect of excessive heat/boiling/high temperature on enzyme activity;
The effect of inhibitors on enzyme activity; rej PH

d) Peel specimen P and from it cut a cube of 1.0 cm x 1.0cm x 1.0 em and make an extract from it in the
same way you prepared earlier extracts. Label the extract P.

i) Carry out the following tests to determine the relative abundance of starch, reducing sugar and
- proteins iri extracts P and L prepared in (2a).

i} Record your observations and deductions for each extract in Table 3

Table 3
Tests Observations conclusions
Starch test P | The turbid suspension turned Brown/yellow | No/Little ;starch present;
To 2em®; of P/L add colour of iodine solution /specks of blue-
1/2/3 drops; of black observed.
iodine solution; L | Turbid solution turns Blue-black solution; Much; starch present;

Reducing sugar | P | The turbid suspension turns blue and then | Little/Moderate /much

test: the colour changes from blue to green to ,reducing sugar present;
To 2 cm’ ;of P/L yellow to orange precipitate; i

add 2 cm’ ;of | L | The turbid suspension turns and solution | No /Little; reducing sugar
Benedict’s solution; remains blue; present; ks
and boil;
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Protein test: P Turbid suspension turns Pale purple/pale | Little ;protein present;
To 1 cm’; of P/L violet colour observed.
add’  1cm’;  of

| sodium  hydroxide | | | Turbid suspension turns purple/violet colour | Much ; protein present;
solution; then 2/3 observed.
drops ;of copper
sulphate sofution;

{ii)Explain any differences between the contents of P and L observed in table 3 ;
As sprouting /germination occurs in P; starch is hydrolyzed to reducing sugars; for energy production/for
growth and development; while proteins are hydrolyzed and used /broken down; for tissue
formation/growth and development; The stored food in N was not hydrolyzed; '

Question 3

You are provided with specimen S{Herbaceous dicot stem). Cut three thin cross —sections from it and
immediately transfer them into a Petri dish of water.

Mount one section in a drop of acidified phloroglucinol on a slide and cover with a cover slip. Observe
under low power of a microscope.

(a) (i) Draw and label the tissue plan of the section of specimen S. (07'/,marks)

Drawing of the tissue plan of the section

specimen S
J
Epidermis 0-02
Cortex M-01
" T01.
7 - Pith N-01
k' fEndodermis 7207
~Cambium ’
Phloem
Xylem X10-X50
(ii)Draw the structure of one cell from each tissue type found in the section. {4marks)
Sclerenchyma Epidermal celi Phloem ceall
Wi ' 5-0.5
CiW-0.5
Collanchyma cell Parenchyma celi F=15
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[h) Identify the stained tissue in the section of specimen S. {1 mark)
Xvlem OR Sclerenchyma

(i) Giving reasons, state the major group of plants to which specimen $ belongs. {3marks)
Dicotyledoneae/dicotyledonous/Dicotyledon;

Reasons:

s Vascular bundles arranged in a circular/ring pattern in the stem; /

s Presence of cambium,

o  Presence of a central pith;

e Presence of endodermis, \
s Presence of xylem towards the inside and phloem towards the outside of the stem.

(i} Give structural adaptations of the coloured tissue for its function. {2marks)
e it is composed of thick walled cells for support/to prevent collapse/mechanical support
e Lignified for support;
*  Composed of cells with lumen for passage of material/ water
# Composed of cells with narrow lumen to facilitate capillarity;

UACE BIOLGY PAPER 3 2006

Question 1
a) You are provided with specimen R (Toad). Classify it into the following. ' =

Kingdom: animalia
Phylum: chordata
Class: amphibia
b) Observe the head of the specimen and state how it is adapted to its habitat. {3.5mks)
e Its triangular shaped/streamlined/ tapers anteriorly/dorso-ventrally flattened to (ease)
swimming/burrowing. Or The head tapers anteriorly to provide a streamlined body to reduce air
resistance during locomotion.
s Large protruding/dorso-laterally located eyes for wide field of view/better view/clear seeing.
s Large mouth to provide a wide gape for capturing/ingesting prey of large size.
s Eyes are dorso-laterally located to maintain aerial contact when the body is submerged in water.
A pair of naris/nares/small holes/nostrils located at the tip of head/snout to ease breathing on
land/when submerged in water.rej gaseous exchange/help in breathing
s _flat ear drum/tympanic membrane to allow for streamiine shape or it's being circular gives it a
wide surface area for receiving sound waves and It is a stretched membrane to easily vibrate
upon receiving sound waves to make hearing easy.
e The nictitating membrane for protection of the eve from mechanical injury during swimming/
borrowing. :
s Patched/grey/green/brown/dull coloured skin for camouflage /poison glands for protection.ref
black

EEI—
("]
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b) Dissect specimen R to display.the main superficial muscles of the left thigh of the specimen. Draw and

label the muscles.

Drawing of superficial muscles of the left thigh of the speciman R dorsal view

ventral side

X1-XS§

Triceps femoris
Sartorius

Adductor Magnus

Gracilis

DL-06
M-81
T-01
N-01
9-01
sSD-01
T=11

e ——

N/A-for than 4 muscie,Both sides Iabelled

d) Continue to dissect the specimen to display:

i} The Blood vessels that drain blood from the alimentary canal and its associated organs back to the
heart, with the alimentary canal displaced to your right and the heart turned upwards and pinned

through the ventricle.

ii) Blood vessels that take blood from the heart to the thoracic region of the animal. Draw and label your

dissection showing (i) and (ii) on one diagram.

Drawing of Blood vessels that drain blood frem the alimentary canal and its associated organs and

racilis

the blood vessels that take bicod from the heart to the thoracic region of specimen R with the
heart turned upwards and pinned through the ventricle.

ventricie/hesrt

posterior
vanacava

Gall b!addeM{—_ :

Hapatic portaled.. |

vein
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-—~subclavian artary

Pulmo-cutaneous arch
— pulmonary artery

siver lobe

Hepatic artery

= Gastra-duodenai veln
Stornach

[ e—eiZastric vain
Guodensl vein

duodenum
e Blasenteric vein
T =—intastinal vein
e ileUm

= HRectum
X /

118

~ *1-x3

ricaps Femoris/
axtenser cruris

Siceps Femoris

Semimembranosus

{ 09 marks)

{26mks)

DLA-05
Div-11
n-01
T-01
MN-01
0501
Cb-01
5/D-01
HT-02

ke
Ta2d
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Question 2 A 1.0M).; B (0.8M}); C {0.5M);, D (0.3My),; E (0.1M), ;and F (0.0}

You are provided with specimen P (large Irish potato) and sugar solutions of Varylng concentratlons
labeied A, B, C, D, E and F. :

(a). measure 8.0cm® of each solution and transfer the solutions into test tubes labeled Correspor-idi‘ngly.
Using a cork borer, obtain six equal sized cylinders of at least 1cm diameter from specimen P and trirm
the cylinders to uniform length of 6.0cm. Immerse a cylinder into each of the soiutlons in the test tubes
and leave for 1'/, hours, :

(i) After 1'/, hours., transfer solution A into a measuring cylinder and record the ﬁnal volume in table
below. ‘ ;

Repeat the procedure for the remaining solutions (emks)
Solutions A B C D \ E F
Final volurne/cm® | 9.0-8.5 8.8-8.4 8.6-8.1 8.3-7.8 7.9-7.4 7.6-7.0 -
=X
tnitial Volume: | 8.0/X 8.0/X 8.0/X 8.0/X 8.0/X 8.0/X
final volume ratio
' 1:0.89-0.94 | 1:0.91-0.95 | 1:0.93-0.98 | 1:0.96-1.03 | 1:1.01-1.08 | 1:1.05-1.14

(ii) Calculate the initial volume to final volume ratio, of the solution in the spaces provided in the table
above. '
b) Suggest the solution with the concentration nearest to that of the cell sap of specimen P. explain your

answer, {6mks)
Solution D ;{ C, D, E in relation to resufts)

the initial and final volumes of the solution remains the same/closest to the original volume; giving a
ratio of 1:1/nearest to 1:1 meaning no net movement of water into or out of the plant tissue;

(iij. Arrange solutions A to Finorder of decreasmg osmotic potential

Explain your answer.” J (6mks)
F,E,D,C,B,A/(F >E>D>C>B>A).F has h:ghest tendency of water to move out; thus lost most of the
water to the cell sap of the cylinder/greatest decrease in volume/is most dilute; followed by E:in that
order. A has the lowest tendency to lose water/gains most water/greatest increase in volume/is the
most concentrated.

(c) Expiain the results obtained in test tubes A, D and E.
Test tube A -
Solution A is hypertonic/more concentrated to the cell sap of the cylinder; water is lost from the cell sap
of the cylinder by osmosis/exosmosis; and gained by the external solution causing the volume of the
solution to increase; {03marks)

(9mks)

Test tube D
Solution D is isotonic/same concentration to the cell sap of the cylinder; net water gain is equal to water
loss in the cell sap of the cylinder/no net change in volume of solution; ( 03marks)

Test tube E
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Solution E is hypotonic/less concentrated to the cell sap of the cylinder; water is gain from the cell sap of
the cylinder by osmosis/endosmosis; and fost by the external solution causing the volume of the solution
to decrease; ' (03marks)
d) Examine the cylinders placed in solutions B and F .

(i) Compare the physical conditions of the cylinders from solution B and F. rej flexible/flaccid/spongy
Table H

[ From solution B | From solution F
1.shorter/narrower/decreased in length Longer/wider/increased in length
2.shrunken/decreased in volume Swollen/ bigger/increased in volume.
3.flabby/soft Turgid/hard/stiff/firm/rigid

| 4.smooth texture Rough/coarse texture

{ii) Suggest the ecological significance of your observations in (d) (i) in the life cycle of specimen P

» Turgidity gives support herbaceous plants/causes them to be upright for photosynthesis.

« Turgidity enables plant to store water/stomatal opening for gaseous exchange.

»  Flabby tissues lead to dormancy of the stem tuber leading to dropping/wilting which reduces
surface area for water loss/reduction of photosynthesis

e Flabby nature leads to wiiting of plant leaves to reduce water ioss.

Question 3
You have been provided with specimens $ {spirogyra)and T(rhizopus/mucor/mould).
a) Examine the specimens using a handless and classify them from kingdom to genus level.

(05marks) ‘
Taxonomic group Specimen § Specimen R
Kingdem protoctista Fungi ‘;
Phylum chiorophyta Zygomycota '
Class chlorophyceae zygomycetes/phycomycetes
Order zygnematales/conjugales zygomycetales/murales
| Genus spirogyra Rhizopus/ mucor.

b) Mount a few filaments of specimen S in a drop of water on a slide and cover with a cover slip.
Examine under medium power of a microscope . _
i) Give two structural characteristics of specimen $ {02marks)

Spiral chioroplasts; ceils joined end to end (lengthwise)/septate to make a filament; prominent
continuous cell wall; circular pyrenoids within the chioroplasts; peripheral cytoplasm/thin cytoplasm;
large cell vacuole; _

i) Observe the specimens and state the type of nutrition that occurs in each of the specimens S and T,
giving a reason - (02marks)

Type of nutrition for $
» Autotrophic nutrition/photosynthetic/holophytic/photoautotrophic
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Reason
* it has chlorophyll/green in colour; rej has chloroplasts
Type of nutrition for T
»  Heterotrophic nutrition
Reason
* Itlacks chlorophyli/green in colour; rej saprophytic
iii) Give four structural features which enable specimen § to survive in its habitat (0O4marks)
* Llong filamentous for increased surface area for absorbing sun light for photosynthesis.
s The cells are joined end to end to ease fragmentation or sexual reproduction dnd for flexibility.
* It has long spiral chloroplast to increase surface area trapping sun light for photosynthesis.
s [tis a thin filament for easy floating on water.
® [t has numerous pyrenoids to store much food.
* |t has thick cell wall for protection.
e Septate for flexibility :
iv} Draw and labei two cells of S that you can see clearly. (06 marks)

A drawing of one cell of specimen S under medium power of
a microscopa.

Coll wall

Spiral chloroplast
DL-04

—Pyrenoid  MT.072
X100-x600 NO-02

¢) Remove a small portion of specimen T and examine it under medium pbwer of a microscope.
i) Name and describe four major vegetative parts of specimen T in table ii

Part Description

Sporangium/spore capsule; Round/swollen/spherical/dull /black head:

Sporangiophaore; Thin/slender/fong

Rhizoids/rooting hyphae Numerous/thin/slender

Stolon/linking hyphae Thin/thread  like/slender/forms  network/extensively
branched;

ii) From the descriptive features in table 2 State how any two parts are adapted to their functions?
(02marks)

»  Sporangium/spore capsule —storage of spores;

® Long Sporangiophore-spore dispersal/ease sporulation

* Rhizoids/rooting hyphae-penetrate into substratum to absorb nutrients/for anchorage/larqe
surface area for absorption of nutrients.

» Stolon/linking hyphae-network for support /transport nutrients/wide coverage;

IH) For survival in its habitat, state one advantage
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specimen S has over T {01 marks)
§ has spiral chloroplasts/chlorophyil for sunlfght absorption for photosynthesis;
Septate for fragmentation/asexual reproduction;
Many Circular Pyrenoids for food storage;
Filamentous for large surface area too absorption of sun light;

specimen S has over T {01 marks)

T has rooting hyphae to absorb readymade nutrients;

Bears sporangia containing spores which are easily dispersed by wind;

Long sporangiophores for carrying sporangia high to ease dispersal of spores;

e) From the structural characteristics of $ and T, classify the specimens according to the groups in table

3
Phylum Class
Specimen § Chlorophyta; Chlorophyceae;
Specimen T Zygomycota; Zygomycetes;
Mycophyta; mycetes /phycomycetes;
Eumycophyia; phycomycetes;
UACE BIOLGY PAPER 3 2005
Question 1

You are provided with specimen P (toad)
a) Examine the specimen and give five observable adaptive features that enable the specimen to survive
in its habitat. _ {05mks)

Dorso-laterally positioned/large/round and protruding /bulging eyes for wide vision;
Long/muscular hind fimbs  for  propulsive  force/forward thrust when
jumping/swimming/locomotion

Head tapering anteriorly/pointed/triangular to provide a streamiined body for reduced
resistance during locomotion.

Digits/toes of hind foot have a web between them to increase the surface area for swimming.

it has a wide gape/opening of the buccal cavity for consuming/ ingesting prey of large size.

Small rounded opening located anteriorly for breathing/passage for gases/air when submerged
in water.

Large numerous poison glands for defense/protection/to be unpalatable.

Many mucus secreting glands to moisten skin for gaseous exchange/temperature requiation
Long/muscuiar hind limbs for  propulsive force/forward thrust when
jumping/swimming/locomotion

Thin Nictitating membrane to protect the/moisten the eye.

b) Dissect the specimen to display the: , }
- i) Blood vessels taking blood to the left lung of the animal. Draw and label ; {12 marks)
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‘rawing of specimen P showing blood vessels taking blood to the left lung

S : Ao;ﬁc arch

L.Pulmo-cutaneous arch
runcus arterious
—L.pulmonary artery
=L Atrium

H"”‘-—-—_qung DL“G?

e ———t e yentricle WL
T-01
N-O1
0-01

\‘// SEE 5D-01
T —— : 112
ii} Blood vessels returning biood from the right side of the head and chest region of the animal to the

heart with the heart pinrned anteriorly. Draw and label your dissectien. {19mks)

Drawing of specimen P showing biood vessels returning blood from the side of head and
chest region back to the heart.

R.lingual vein M-01
R.Mandibular vein— 701
Linternal jugular vei N-01

0-01
Lisubscapular vein = 301
Lexternal jugular, v ventice T=18
Linnominate veins- T
L.Brachial vein e

- BALruUm

Musculo-cutaneous. v

N/A =If posterior venacava
drawn and labelled

N/A=if arteries drawn
MiA=if vein attachedto
truncus arterious

L. Subclavian vein~"
Anterior venacava

Pulmonary vein—" _

X3-x5
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Question 2

Solution A=one day germinated sorghum
Solution B= three day germinated sorghum
Solution C= five day germinated sorghum
Solution D= seven day germinated sorghum
Solution E= one day germinated bean seeds
Solution F= five day germinated hean seeds

You are provided with solution A, B, C and D which extracts from seedlings of same type of seed at
different stages of germination.

{a) Carry out an iodine test on each solution. Record your tests, observations and deductions in table 1
below.

Solut | lodine Observations Deduction

ion '

A To 1 cm3 of solution A; | Black solution Much starch present
was odded 2/3 drops; of

B iodine solution; Blue-black solution Moderate starch present

C Deep blue /specks of blue-black | Traces of starch present
(01.5mks) solution

D

{b) Carry out a Benedict's test on each of the solutions A, B, C and D. Record your testﬁ, observations

and deductions in Table 2 below. (07.5 marks)
Solu | Benedict’s test Observations ' Deduction
tion
A To 1 cm’ of solution A add 1 | Blue/green solution Blue-no Reducing sugars
cm’ of Benedict’s solution and
B then boil Green/greenish-yellow ppt Moderate starch present
C Yellow /orange ppt Much reducing sugars
D Green solution | Little reducing sugars

(c) Solutions E and F are exacts of seedlings of same type of seed, but different from seed types from
which extracts A, B, C and D were obtained. Solution E is from seedlings of the same age as those from
which extract A was obtained, while extract F is from seedlings of same age as of those from which
extract C was obtained.

Carry out the following tests on solutions A, C, E and F.

Record your tests, observations and deductions in table 3 below.
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Solution | Biuret Test Observations Deductions
A To lem™ of Solution A add 1cm;’ of | Blue solution; Proteins absent;
NaOH solution followed by 2/3

C drops; of CuSO,solution; blue Solution; Proteins absent;

E Turbid solution turns to | Moderate Proteins
purple solution/violet; present;

F Turbid suspension turns to | Little /trace of proteins;
pale purple solution P

To 3 continued Benedict’s test

E To 1 cm’ ;of solution was added 2 | Turbid Solution to  blue | Reducing sugars
cm’; of Benedict’s solution; and the | solution ,
F boil; Turbid Solution to  blue | No reducing
/turbid to blue/pale green | sugars/little Reducing
solution Sugars present;

{d) (i) From your results in Table 1 and 2,.arrange the solutions A, B, C and D in order, starting with
solution from the youngest seedlings and ending with that from the oldest seedlings. (01mks)
AB C

ii}  Give reasons for your answer in (d)(i)

Because the amount of starch decreases from solution A-C while reducing sugars are increasing;
since starch is being broken down/hydrolyzed into reducing sugars, rej converted or changed

(e) (i) From your results in Table 3 compare the contents in solution A and E and contents in solution C
and F ‘ :

A and C has no proteins;

E and F have proteins and some reducing sugars;-

i) Explain your resuits in table 3

Seedling from which extract A and C were obtained do not store proteins; while seedling from which E
and F were obtained store mainly proteins; and some carbohydrates;

As germination proceeds some of the stored carbohydrates are hydrolyzed into reducing sugars (F); and
stored proteins are broken down/used up as germination progresses;

Question 3 Q (maize flower), R {panicum maximum/guinea grass),S {lantana camara ), T (commelina)
and U (Bidden pilosa)

Specimens Q; R; S; T and U are reproductive parts of different plants.
a) Remove one of the outer most flowers one flower from the middle part of specimen U.Using hand
lens examine the two flowers and state two differences between them. {2mks)
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Ray/ligulate floret Tubutar/Disc floret
*  Open corollo towards apex/tubuiar at the | Tubular corolia
base only
e Zygomorphic/irreqular Actinomorphic /reqular
* Style/stigma/ovary/anthers absent Style/stigma/ovary/anthers present
s  Corolla white in colour Corolla yellow in colour

b) i)Using a hand lens examine a flower from each of specimens Q and R. Describe the structure of each
flower.
Flower from Q. {4mks)

Outer bracts/glume present are thick; rough/hairy; hard/tough/stiff and curved/boat shaped,

Inner bracts/Palea are membranous/thin; smooth; curved in wards and occur in pairs .

* Both inner and outer bracts are parallel veined and dull coioured enclosing stamens only with thin
.flexible;enlongated/iong filaments and farge, bilobed anthers which hang outside/loosely attached: free
stamens, alternating spikelet's from pedunicle.florets are paired.

Flower from R. '

Each spikelet is stalked and has two florets which are enclosed by bracts, outer being tough/ hard, thick,
smooth, parallel veined, dark coloured and curved in wards/boat shaped and tapering towards the apex.
While inner bracts are thin /membranous/papery and boat shaped.

The florets are bisexual; stamens, consisting of long, thin and slender filaments with large; elongated;
bilobed anthers which are loosely attached.

The pistil has a superior ovary and short style which bears two/forked, feathery stigmas.

Such stigma provided a large surface area for easy trapping of pollen grains in air making pollination
easy. The spikelets (florets) have zygomorphic symmetry or are irregular.

i} State one advantage of specimen Q in reproduction, {02mks)
. s The large anthers produce numerous pollen grains that make pollination easy.

* The loose attachment of anthers to the filament makes pollination easy.

* The long nature of filaments exposes the anthers hence making pollination easy,

i) State one advantage of specimen R over specimen Q in reproduction. ' {02mks)

R is bisexual/hermaphrodite and therefore capable of self pollination/see formation/fertilization while Q
is unisexual and therefore requires another flower of opposite sex for reproduction to occur.

iii).How is specimen R adapted for pollination? (04mks)
* Has both stamens and pistil/carpei therefore pollen produged by stamen and deposited easily
on stigma

* Elongated/long/flexible filaments to expose anthers

* Two stigmas heads/forked feathery stigma to capture /trap favail large surface area for pollen;
* loosely attached anthers to easily shake off pollen; Tl

® large anther heads to produce large quantities of pollen to increase chances of poilination'
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cj Open up one flower from each of specimens Q and R. Draw and label each flower in the space in the
space provided. {Amks)

Drawing showing flower from Q Drawing showing one flower of specimen R

Feathery stigma

Ghume .,
Palea

s 1 7 16 < T2 11 3

W
i

D-01 3
L-01 [ Filament
M-0.5 ! @_Anther
N-0.5 Anthet. )
T=03 A3 s
KLD-x15
d) Construct a dichotomous key to identify specimen Q, R, S, T and U. {C8mks)

1o} BiseXunl fOrBt v.womumissimavisnsssmmssssa s GO 0.2

1D) UNISEXUG FIOTETc..u s sinsseeenssensserssesssssssess s sossesssasmsssssossensnsssssas sasnsssessssanssenss Q
20) SPECTIMEN With SUDPEIIOE OVGIY...ce.ceeeereerrssesrersssssssmsesemsessessesssarsssssssssosasessseeseesos goto3
2 b} Specimen With SUDEIIOF OVAIY.......cccuimiesicaisesssssssessssmssessassessssssrsssssssssssssssseessenn u
B AJNAS POUAIS.....o e iereerssesarsisenstisnessssasasasnssuns assesssmssssssnssassssosossssssssmsssassosssmessssssssssnes goto4d
3b) lacks petals ........ S T N CLL R LN R T 1 LT R
B 0] FrCO POTIS i crissssessnrsninssonerssniiigss 55 cosssss a5 Tai Fimdasporassmssasso AR AR SR AR EAASS e B S T

4b) HOVE PELAIS FUSEM....uursvverersesrsivesssasssrasmssssasssesssssssssassasssssessammsonsissemsesnesmsesmmmssssssssoss§

UACE BIOLGY PAPER 3 2004

QUESTION 1. You are provided with specimens K (cockroach)

a) Examine the specimen and name the external features which are characteristic of the class to which
the specimen helongs ' {3mks)

* three main body parts(head, thorax and abdomen),

e three pairs of limbs/6 legs,

e g pair of antennae, and

* three thoracic segments (prothorax ,mesothorax and metathorax)

b) From your observation of the external features, state with reasons the sex of the specimen.

, (2mks)
Male Female
1. Has a narrow gbdomen Has a broader abdomen. b
2. Has a pair of long anal styles Has podical plates for holding the ootheca/egg
case.
3. Has pointed male gonapophysis has blunt female gonapophysis
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¢) Place the specimen ventral side upper most .Draw and label the end of the abdomen. {5mksj

ventral posterior end of a male cockroach  ventral posterior end of a female
cotkroach

broad
abdomen

podical plate

10" tergum

d) Using a hand lens examine one antenna and draw .do not label. {02mks)

Diravving showing one antenna of specionean K

Jegmant=5

taparing-T

Sase=i{s

Even for 5-0.5

famale and usavaen H-O.5

for males N-O.5
T-0.5
B-0.5
M-0.5

... I

H2-%5

N/A=if lzbeiled and drawing
beyond the antennae

. &) Place the specir;nen dorsal side uppermost and dissect to expose the structures within the abdominal
and thoracic cavity.

i) Displace the structures to display the salivary giands on the left of specimen.

i) Displace the alimentary canal to the right of the specimen. Remove all unnecessary tissue to display
all the parts of the alimentary canal and the structures on the ventrai cuticle. ;

Draw and label. (24mks)
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Jrawing of speamen K showing alimentary canai disolaced to the right,salivary ziands
displaced to the left and structures on the ventral cuticie.

Sativary gland
Salivary receptacle
Thoracic muscle
Tracheal trunk

5 S-esophégus
ist Thoracic Ganglion

2nd Thoracic Ganglion

"‘ —{rop
ot Digastive caecurm
*abdeminal ganglion-, Ay - —
' ; id gut
f(.é\bdaminai ganglion—.—= '
{
Ovarye_. : |
- . | . = J‘\_.” " Ji_eum
Owviduet
Vagina .
~—(olon
Rectum .
Female Gonapophysis  X2-X4
Anus
Question 2

You are provided with specimen 8 (large Irish potato)

(a) Using a scalpel, peel the specimen then cut two cubes from it. Cube B, measuring, 10mm and cube
measuring B, 20mm.

(i) Calculate the surface area, the volume and the surface area to volume ratio of each tube in table 1.

Show your working clearly in the table below. (3mks)

Table |

cube Volume Of cube/mm® | Surface area/mm* Surface:volume ratio

B, Vol=Lxwxh S.A=2{Ixw)+2(Ixh}+2(wxh) 6:1

) =10x10x10 =2(10x10)+2(10x10)+ 2(10x10) ’
© =1000 mm’ =600mm’

B, | Vol=Lxwxh S.A=2{Ixw)+2(Ixh)+2(wxh) 24.8
=20x20x20 =2{20x20)+2(20x20)+ 2(20x20) .
=8000 mm’ =2400mm’ 31 -
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i) Immerse each cube compietely in a beaker containing concentrated iodine solution and leave for 50
minutes. After 50 minutes remove the cubes from the solution and wipe them using a blotting paper.
Using a razor blade, cut each cube into two halves, Using one half of each cube, measure the distance in
mm, across the unccloured portion as indicated in fig .1

Record your results
Bi= 5-9 mm
8,= 16-19 mm

(iii) What physiological process in observed in (i) {01mks)
DIFFUSION
(iv) How do the results in (i} relate to the physiological process named in (iii), in living organisms?

The smaller the organism; the large the surface area to volume ratio; the faster /grater the rate of
diffusion. The bigger/iarger the organism the smaller the surface area to volume ratio; the lower
/slower/the rate of diffusion

(d) Cut a very thin slice of specimen B using a sharp razor blade. Place the slice on a slide in a drop of
water irrigate with icdine solution. Observe the slice under the medium power of a microscope.
(i) Draw and label the three adjacent cells observed (06mks}

Drawing showig three adjatent cells of specimen B observed
o inder medium power of a microscope

D-02

c~Cell wall L-02

~Starch Granule M-0.5
. ; Cytoplasm T-0.5

Cell membrane N/C-0.5
=55
x300 :
(if) Giving a reason, suggest the name of the tissue observed {02mks)

its parenchyma tissue; due thin walled; compact cells; presence of starch granules/grains

(iii) From your observation, state the function of the tissue observed (02mks)

for storage of starch.
(d) Using a mortar and pestle, crush the remaining piece of specimen B. add 10cm® of water to it, stir
then decant the liquid part into a test tube.
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(i} Carry out tests for proteins, starch and reducing sugar on the solution, using the reagent prowded
Record your tests, observations and conclusions in Table Ii

Tablell

(10mks)

Test

Observation

Conclusion

Protein test

To 1cm’; of food Solution add
1cm’; of NaOH solution ;followed
by 2/3 drops ;of CuSQ, solution;
Or

To 1cm® ‘of solution B was added
1cm?; of millon’s reagent; and the
boiled;

Turbid suspension; turns to
Pale purple solution ;

Pink/red coagulation/mass

Little; proteins present;

Starch test

To 1cm?; of food substance was
added 2/3 drops ;of iodine
solution;

Black/blue-black solution
Rej purple

Much ;starch present ;

Reducing sugar test

To 1cm® ;of food substance was
added 1cm® ;of Benedict’s
Solution; and boil ;for 2 min

Turbid suspension; turned to
Green solution/yellow ppt

Rej beyond yellow

Little/moderate reducing
sugars present

(i) To 5cm” of solution B, add 2cm’ of solution Y (amylase) provided. Incubate in a water bath at 35-
40°Cfor 10 minutes. Repeat the tests in Table Il above using the incubated mixture.
Record your observations and conclusions in Table below.

(6mks)

Test for, Observations Conclusion
| Proteins Turbid suspension; turns to
purple solution ; or proteins present;
-Do- Pink/red coagulation/mass
Starch Pale brown/yellow solution Starch absent
Or
-Do- Pale blue/specks of blue-black Traces of starch present

Rej biue alone

Reducing sugars

-Do-

Yellow/orange/brown ppt

moderate/Much reducing sugars
present

{iii) From the results in(c} (ii) suggest the nature of solution Y.

(02rrflés}

Starch was hydrolyzing/digesting/breaking agent/enzynie/biologica! catalyst/carbohydrases.
Rej amylase/salivary amylase/diastase/active substance/acts on/work on
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iv) State one property of solution Y by the resuits in{c) {ii)
It is specific in action ;since it catalysed the hydrolysis of starch only but did not catalyse the hydrolysis of
proteins .

Question 3
C=banana inflorescence; D=cassia; E=maize and F=bougainvillea

You are provided with specimen C(banana),D(cassia),E(maize)and F(bougainvillea) which are
inflorescences. ‘

a) Observe each specimen and describe the pattern of arrangement of florets.

C: banana

Arranged/clustered/crowded/qrouped in two rows; attached at the base/one point of the
spathe/bract/covered in spathe/on inner surface of spathe/bract. Attached directly/unstalked/sessife on
the peduncle. :

D: cassia

Alternately arranged/spirally; at different parts by a pedicel/flower stalk/stalked/pedicellate (pedicel of
variable length i

E: maize

Floretspaired; alternately arranged on peduncle; ane with short stalk/pedicel/pedicellate/stalked:
another sessile/unstalked; enclosed in bracts/spikelets

F: bougainvillea

Attached on the inner upper surface of bract; each floret on its bract a long midrib/main vein and in
threes onto the peduncie/at on stalk/pedicel fused with midrib ,

b).Remove a single floret from specimens C,D and ,E.
Examine the florets using a hand lens where necessary.
i).Give two descriptive features on each of the following floral parts of each floret.

| Floral part | Floret of specimen C/banana | Floret ' of specimen | Floret of specimen
D/cassia E/maize
Pistil The pistil is syncarpous, | it is monocarpous  Pistif;

consists of inferior, elongated | with elongated; dul
and tapering ovary towards | coloured; curved; and
the base, elongated, grooved superior ovary; short style Absent/none
style with trilobed stigma (3 | and flattened  stigma
fused stigmatic surface) and surface.

brightly coloured. : ;

Anthers Flattened;elongated;grooved, | Bilobed, elongated, thick | Large; grooved;
bilobed, brightly coloured | and curved anthers with | elongated bilobed: dull
and curved (shovel) anthers. | variable sizes. coloured anthers.

Petals Absent/none ' Curved; free (polypetalous), Absent/none _

brightly  coloured, large,
prominently veined and
papery (thin) petals. ' ]
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| Bracts Duif - coloured prominentiy | Absent/none | outer bracts/glume are
parallel veined; farge; thick thick;hairy;hard;tough
/fleshy/spongy and in ward and curved/boat shaped,
curved/boat shaped/shovel. inner bracts/Palea are
membranous/thin;

smooth; curved in wards
and occur in pairs .both
inner and outer bracts
are paralle!; veined and

dark coloured.

ii) With reference to the information in the table in b(i),state how the florets from specimens D and E
are adapted to their modes of pollination. (2mks)

Floret from D/cassia
Thick conspicuous/brightly coloured petals to attract pollinators/insects

’
Florets from E maize

® Large and Elongated anthers for carrying large quantities of pollen grains that make poliindgtion
easy

* The loose attachment of anthers to the filament makes pollination easy.
* The long nature of filaments exposes the anthers hence making polfination easy.

c).Remove one floret from specimen F. Cut it symmetrically into two halves .observe the internal
structures using a hand lens.
Draw one half of the floret and label only the essential reproductive floral structures.

Drawing of longitudinal saction of specimen F showing essential reproductive structura
aral structures

m o —sgiNither head{round)

filament (long)
stigmathairy and elongated)

style{short }

vary (elongated)

N/A non esssential parts drawn
and labelled

¥2-xd
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UACE BIOLGY PAPER 3 2003

Question 1

You are provided with a fleshy killed specimen labeled R (rat).

a) Study the external features of the specimen and list three observable features that enable the
specimen to colonize land.

{03mks)

* Its funnel shape eases trapping of sound waves for easy hearing and to increase its sensitivity to
sound. : |

* Eyes are dorsal-laterally located midway on the head for wide vision/to increase the field of
view. o '

* Narrow opening for easy smelling and breathing thus are sensitive smell.

®  Whiskers/vibrissae/ long hairs brittle in nature makes it easy to detect the diameter of the
burrow.

*  Mouth ventrally located for easy ingestion of food matericls.

* Tail is long and tapers anteriorly, solid /hard, long and flexible for defense by whipping /lashing
the enemy.

¢  Fur to reduce water loss/conserve heat.

* Pointed claws for firm grip/support/easy holding of food/digging tunnels/burrows/escape
predation

* The protruding incisors which are sharp top/ chisel shaped, long hard and curved in wards for
easy cutting of food and for defense by biting the enemy.

b} i) measure the length of the tail and that of the tail plus the rest of the body.
Express your results as ratio of:

Tail: rest of the body 1:2 : {1k}
i) Suggest the significance of the ratio in the life of the animal. - ; {2mks)

Tail being half the length of the whole body helps to give support/balance/maintain raised head/drive
away other organisms/predators/defence

¢ i) dissect the specimen to clearly display the structures lying posteriorly to the diaphragm without
displacing organs .draw and label your dissection. ' {20mks)
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Drowsng of spocimen 8 ShOwWing sirliciuras Iying postaror 1o the disphragm

without displacing any zrzans

Xiphoid cartilage

/ Liver Icbe
. Stomach
g\ j Spleen
{ ' ancreas
/
4 uodenum :
|/
-ascum
colon
Di-16
RL01 /
TO1 _
N.O1 / —~Bladder
001 1777 /
u/Dot Lﬂ_‘________._.'v’mstaze gland
Te21
Penis/clitaris x1%5
A Tostis |
P T Preputial gland

ii) Dissect the specimen further to display the blood vessels that drain blood from the thigh of the left
hind and kidney back to the heart .draw and label. {12mks)

Drawing showing blood vessels that drain blood from the thigh of tha feft hind
and kidney back to the heart of specimen R

—
/‘— —Posterior venacava

Ranal vein

Common iliac vein

External iliac vein
N/A if right side drawn/ for
artery

emaral vein

x2-x5
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Question 2
You are provided with solution Z (Irish potato} which is a plant extract and solution V (10 volume H,0,).
label six test tubes A, B, C, € and F and put into each test tube 3cm?® of solution V.
{a)(i) To test tube A add 1cm3 of solution Z at once. Record the observations and the time taken for the
reaction to stop.

(ii) Repeat the procedure in (a)(i) with test tubes B,C and D in water bath of temperatures 30%, 40°C

and 50°C respectively and enter all the results in Table 1. 03mks @

Test Temp (°C) Observations Time taken for the

tube reaction to stop(sec)

A Room Few/Little/BubbIes/Effervescence/Foaming/Fizzing Longest time

temperature 1000 sec

B 30 Moderate/many effervescence Moderate time
500-100 sec

C 410 Very many /much/rapid effervescence Shortest time

60-500sec
D) 50 No reaction/ no effervescence/ no bubbling Zero second

(b) Solutions W and X are common laboratory reagents.
Add 5 drops of solution W into test tube E and 5 drops of solution X into tube F, and then add 1cm3 of

solution Z to each of the test tubes E and F simulta neously. Record your observation in Table 2 below.

Test tube Contents Observations
E V(1% H;0,}+W(N a0H)+Z(extract) Much/rapid/a lot of effervescence
F V+X{HCl)+2Z Few or no effervescence/a little effervescence

(c) The concentrations of solution V have varied to give solutions V,, V;and Vs

Contents of test tube Observations
V1(0.5% H,0,)+Z Few/slow/effervescence/bubbling/forming;/ﬁzzing
V(1% H,0,) +7 Many/moderate/effervescence

Very many/rapid/effervescence

V3 (2% H,0,)+Z

(d} Explain the ohservation you have made in test tubes

(i} A, B, Cand Din (a):

Test tube A (Room temperature)

There is low break down/decomposition of H,0./low activation of enzyme ;due to low temperature
Testtube B

There is moderate break down of (H,0;) due to increased temperature to moderate/relatively higher
than room temperature ’
Test tube C

Fast reaction/high activation/mobility of active substance due to eptimum temperature

Test tube D

No activity of active substances due to denaturing of the enzyme by O, high temperatures.

(i) Eand Fin (b)
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Test tube E:

W is a suitable/favourable medium for the reaction between V and Z/breaking down/ decompos'non of
VbyZz

Test tube F:

X unfavourable/ unsuitable medium for the reaction between V and Z.

(e} In part (c) where the concentration of V has been varied, arrange the solutions in order of increasing
reactivity, starting with the least reactive. !

V1V, and V; {must get the whole order correct).(It must comply with C table behind)
(f) Giving two reasons, suggest the active substance in solution Z. {03mks)

Active substances is likely enzyme/organic catalyst/catalase
» Inactivated at low temperature/room temperature
s Most active at optimum temperature/40°C
s Denatured at higher temperature/50°C
Reject: PH since experiment on PH gives no observation due to the identity of the active substances.

{g) What properties of the active substance have been demonstrated? (03mks)
Active Substances is:

e sensitive to lab reagents

» inactivated at low temperature/room temperature

» Most active at optimum temperature

e Denatured at high temperatures/50°C

e catalyses the breakdown of Z/decomposes Z

s jts activity varies with concentration of substrate
Question 3 (49 minutes) _
You  are provided  with specimens’(unripe  mango),Q(green bean  pod),R{unripe
Orange),S(cucumber),T(green pepper) and U{unripe pawpaw).
Open specimen Q longitudinally and cut the rest transversally.
a) Looking at the sections; describe seed arrangement in each of the following specimens. (OZmarks
each)

i) P (mango),

One enlarged seed; at the centre/middle/within a single chamber/locule attached by the funicle at the
base;
For avocado the seed is attached at the apex by a funicle

ii) Q (bean pod),
Many eniarged seeds attached along the side /margin/peripheral/on one side of the pericarp;; -

iii) R {Orange),
Many seeds radiating outward; from central point/placenta/in a circular pattern;
Seeds embedded in juicy/succulent endocoarp,
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iv]l S (cucumber),
Many seeds suspending/radiating/pointing inwards; at 3/4 points/sites; in a regular manner

v} T (ereen pepper)
Many seeds clustered /crowded/many concentrated; on the central placenta/at the placenta.

b i).Give two internal features common to both specimens T and U. {2mks)
»  Both have placenta
¢ Possession of seeds/many seeds
e Mesocarp fleshy/succulent; ref edible/colour
* Both Divided pericarp or mesocarp and endocarp is divided
» Large/open locule/chamber/hollow inside
i1} State one difference in the internal structure of specimens T and U

specimens T ‘ specimens U
* Placenta at the centre /arises at the base ® Placenta at the peripherai/sides
e  Posses septa/divided locule s No septum/undivided locule
»  Thin mesocarp : e Thick mesocarp

Re: type of placentation

c} Draw and labei a transverse section of specimen S and one half of specimen Q which is containing the
seeds.

Drawing of longitudinal section of specimenQ Drawing of cross section of specimen S

| ; ' ' icar,
~Sead ' » * $-1.5 ;
Locule : Masocarp h:l-{l}5 j
5
Pericarp — Locule 'y
; Endocarp Y
D-1.5 : ' N-0.5
1.5 i f_Seed 104
M-0.5 unicle/funicutus
_N-0.5 ; Placenta
T-04
Fruit Stalk e _
X0.5-X2 | : | X0.5-X2

d).Limiting yourself to the internal features of the specimen ,construct a dichotomous key to identify
them. 7 (1omks)

NB: use the following characterisics to consrtruct a dicotomous key
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P{mango/Avocado) | One seed; enlarged seed; divided pericarp or mesocarp and endocarp stony
endocarp; fleshy/succulent mesocarp; thick mesocarp; seed at the centre; placenta at
the base; single locule; long funicle

Q(Bean pod) More than one seed; enlarged seed; fused endocarp and mesocarp; papery placenta;

placenta along theone margin of the pericarp; single locule; short funicle

R {orange) Many seeds; divided pericarp/mesocarp and endocarp; placenta at the centre; thick
endocarp; juicy endocarp; stony seeds ;seeds radiaily arranged

S(cucumber) Many seeds; divided pericarp or mesocarp and endocarp) placenta at the

periphery/outer side; fleshy/succulent mesocarp and endocarp; placenta at % points;
seeds arranged in regular manner; locule divided/three locules/chambers ;has
septa;prominent long funicle

T{green pepper) Many seeds; divided pericarp; placenta central; placenta arises from the base; locule
divided/has septa;seeds clustered on the placenta
U (paw paw) Many seeds; divided pericarp; or mesocarp and endocarp; placenta peripheral/outer

side; fleshy /succulent mesocarp; papery/thin endocarp; rough seeds

$ UACE BIOLGY PAPER 3 1998
Question 1
You are provided with specimen T (rat).carry out the dissection of the specimen the following
procedure.

Pin the animal with ventral side uppermost .remove the skin of the thoracic region including the neck
Jlift the xiphoid cartilage and cut along the lower edge of the rib cage. The tie the xiphoid cartitage .pull
it back and pin it down .cut along the sidewall of the thorax on both sides to remove the rib cage.

ﬁ i) Draw the thoracic region without displaying any organ and label fully. {22mks)
Drawing of the structures in the thoracic region in undisturbed state/ situ of
specimen T
Thymus Gland
ight Atrium
Anterior lung iob
entricle
M k L.Lung lobe
Median lung lab ) '
: Oesophagus/Guilet
Posterior lung \- orsal Aorta
lobe Posterior Venacava
/A . hrenic Nerve
Muscles of diagram
X1-%4
i) Locate the trachea and examine it. Describe its structure. {04marks)

Copyright: Bandikubi Robert 077-2-582857/0704728546 (email: rbandikubi@yahoo.com)
139



Copyright: Robert Bandikubi 077-2-582857/0704728546 (email: rbandikubi@yahoo.comj

Cartilagenous; rigid; ringed; open/hollow/tube like; cylindrical;

c) How is the structure of the trachea related to its function?
* Rigid to keep the trachea open or support
» Cartilaginous for flexibility;
s Ringed to keep it open/hollow and flexible <
s Hollow/tube like to aflow air passage;

bh) Now dissect the specimen further into the neck to display the glands, organs and their accessory
structure that can be seen from the ventral side of the neck region, anterior to the forelimb.
i) Make an accurate, well labeled drawing of the dissection. {22 marks)

Drawing showing structures in the neck region and accessory structures of specimen

symph node |
‘nfra~orhital lacrymal i -——"Thyroid gland
siand ' [{ 1l il L ————Vagus nerve
;.amthéd gland , ] i) H—t——uxternal juguar vein
sub-manxillary giand X I internal jugular vein

subclavian vein
sympathetic chain/cord
Recurrent laryngeal nerve
i.common carotid artery
anterior venacava

[~ subclavian artery
ghrenic nerva

R.comon carotid artery,___
internal juguiar vein——— _ \ {
subclavian artery.
Trachea
inneaminate artery

e il

X2-X5

ii) Briefly state the function of each of the structures you have labeled in{b)(i} above.

» sub-maxillary gland — scretion of saliva

s Infra-orbital larymal gland-production of tears
Question 2
You are provided with food extract E and you are also required to make fwo other extracts X and Y from
the dissection of question one as foilows;

i} Obtain a whole stomach from the dissection .cut it open and wash out the contents.

ii) Chop the stomach into small pieces and grind it into a paste-and add 10cm’ of distilled water to

obtain an extract.

il Allow to stand for S minutes and pour off the liquid in a test tube and label it X

iv) obtain a whole pancreas and follow steps (I} and (iii) to obtain an extract and label it Y
label 6 test tubes 1-6.put 1 cm” of the food substances E in each test tube .add 1 cm® of X into each of
the tubes 1, 2 and 3 and 1cm>of Y into each of the tubes 4,5 and 6.to each of the test tubes 1 and 4 add
1 em3 of distilled water to each of the tubes 2 and 5 add 1 cm’ of dilute Hydrochloric acid, to each of the
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tubes 3 and 6 add 1 cm’® of dilute sodium hydroxide. A summary of the contents of each tube is
indicated in the table below. Place all the test tubes in a water bath at a temperature (35-40°C) and

feave for 20 minutes shaking periodically. Observe and record your results in the table below.

Test tube TESTS OBSERVATION CONCLUSION
Test tube 1 | Put 2 cm?® of E in a test tube +1 cm® '
of solution X + 1 cm’ of water Remains No hydrolysis / breakdown
turbid/cloudy of E
Test tube 2 | Put 2 cm’ of E in a test tube +1 cm’
of solution X + 1 cm® of dil | Remains No hydrolysis / breakdown
hydrochloric acid turbid/cloudy of E
Test tube 3 | Put 2 cm® of E in a test tube +1 cm’
of solution X + 1 cm’ of dil sodium | Remains No  hydrolysis/breakdown
hydroxide turbid/cloudy of E
Test tube 4 | Put 2 cm’ of E in a test tube +1 cm’
of solution Y + 1 ¢cm® of water Turbid Solution | Hydrolysis/breakdown of E
clears/partially occurs
clears; '
Test tube 5 | Put 2 cm® of E in a test tube +1 cm® Nao digestion/
of solution Y + 1 cm® of dil| Remains No hydrdlysis/breakdown
hydrochloric acid turbid/cloudy of E
Test tuhe 6 | Put 2 cm® of E in a test tube +1 cm? | Turbid solution | Digestion
of solution Y + 1 cm® of dil sodium | clears /turns to /Hydrolysis/breakdown of E
hydroxide colourless occurs :

c) From your results; describe the nature of substance E

s solution E cannot be digested under conditions in the stomach; and in acidic medium; but it can
be digested under conditions of the pancreas in neutral medium; alkaline medium

c) What do the above results tell you abeut the behavior of extracts X and Y?

s Extract X does not catalyse the hydrolysis of food substance in E;under any PH medium;
s Extract Y catalysed the hydrolysis of food substance in E; under neutral medium and alkaline
medium; but not in acidic medium

Question 3

You are provided with specimen K (maize inflorescence) ; L{ crotolaria) M(bougainvillea)
;N{commelina) O (banana) and P{ bidens pilosa) which are flower..
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a) Using a hand lens, carefully examine specimen L and one flower of specimen K and state three
observable differences between them '

K-maize L- crotolaria
s  Dull coloured ®  Brightly coloured
* Has bracts *  lacks bracts/has petals/sepais
* _ Unisexual/staminate/has only stamens * Bisexual /has both stamens and pistil
* Anthers hanging outside bracts ¢ Anthers within petals
b) State one functional difference between specimens K and L (02marks)

K produces only male gametes/pollen grain while L can produce both male and female gametes

c) Give one functional advantage which specimen L has over specimen K {02 marks)
Production of seeds/fruits can occur within while K requires presence of a female flower in order to
produce seeds

Acc-brightly coloured/sticky stigma

d) Using a hand lens; examine one flower of specimen K carefully.make a large well labeled drawing of
the specimen

DRAWING OF ONE FLOWER OF SPECIMEN K

fernma

Palea D03
L-03
M-0.5

Glumme/ ... T-0.5

outer bract N-G.5

T=7.5

“Podicel/stalk x2

d) Using specimen K-P ‘construct a dichotomus key to identify the specimens
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' Specimen

Features

| K-Maize flower

pDull  coloured  :bisexual/staminate;  anthers  hanging  outside the practs;
inflorescence/raceme/flowers are borne in pairs/spikelets; pendulous stamens;zygomorphic;

i-Crotolaria

Bisexual ;irregular/zygomorphic; five calyx not of same size/two big/large ones; corolla-five
petals; two fused keel petals/3 free ones ;veined smooth and thin petals

Androecium —ten stamen :9 fused and one free; stamen part of the filaments fused (9 fused)
to form a stamen tube.long filament for the single stamen and short filaments for the 9
stamens. _

Two types of anther/7 elongated rounded and shorten f

Monocarpous pistil; very short style and hairy in crotolaria

M -bougainvillea

It consists of three asessile, bisexual, and zygomorphic florets all attached at the end of the
peduncle. Each floret is attached on inner upper surface along the midrib of the bract. The
pedicel of the floret is fused with the midrib of the bract which is bright coloured, large and
veined.

Each floret has perianth which is dull coloured and fused into funnel tube.

Each floret has a pistil with a superior, elongated ovary and short, flexible style, and spear
shaped, elongated, hairy stigma. Florets have eight, long, thin and slender filoments with
rounded bilobed anther heads.

N-commelina

An inflorescence

It has one or few florets on the peduncle which are a sessile (stalked).

Each floret has a single, curved, hairy, dull coloured and parallel veined spathe (petal
like bract).

Each  Floret is stalked:  bisexual; irregular  /zygomorphic.;  have
three,broad:veined,thin smooth;curved  free brightly coloured petals and calyx
three;tapering veined,thin and hairy;

Each Florets has syncarpous with stigma trilobed ;hairy attached on relatively long
stylethin and slende and brightly coloured ;superior ovary and free stamen
consisting of brightly coloured;bilobed;elongated anthers that are supported by
long, thin;hairy middle way and flexibie filament.

P- bidens pilosa

An inflorescence

It has numerous sessile florets which are attached onto a flattened {cup shaped) and
expanded apex of the peduncle surrounded by a calyx - like involucres of bracts.

Two types of floret occur, both sessile with fused corolla, free and spiny calyx and an inferior
ovary with one ovule attached at the base of the fruit.

The numeraus, sessile inner fiorets called the disc or tubulor florets are arranged in the
circular pattern around the centre and closely packed.

The disc or tubular floret are bisexual, Actinomorphic and consists of five fused petals which
form a tube hence the name tubular floret. Its petals have many corolla projections.

It has five stamens with fused, bilobed, and elongated anthers and short filaments, Pistil has
long forked stigma.

The ray/outer florets are called ligulate floret in which the corolla tube is extended and has
no stamens and pistil (is sterile.) and are covered by numerous overlopping dnd dull coloured
bracts making the invofucres. _

‘The ray (ligulate} florets are zygomorphic and found at the peripheral of the éxpanded apex
of peduncle. It consists of broad/open petals at the apex which are tubular at the base.” -
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Construct the dichotomous

1a) specimen with bractsé(
b)specimen that lacks 7 L

2a)specimen with stamens fused with stamen tube.................... L
b)specimen with stamens free/not fused.....oueveee
3a)specimen corolla and calyx distinguishable............................. I
b)specimen with corolla and calyx indistinguishable...........go to 4

4a)specimen with stigma trilobed................... sratesssansnrenissssisnsnennoneners N
b)specimen with stigma bilobed/forked................ T T P
RESOURCEFULL MOCK 1
Question 1
You are provided with freshly killed specimen E (toad).
a) Examine the skin in the trunk region from the dorsal and ventral side
i] State three differences observed

"i)orsal side Ventral side :'
L.rough surface Smooth surface l
2.dull coloured Pale coloured |
3.firmly attached Loosely attached ﬁ‘
4.many poison glands Lacks poison glands i
5.maore moist due to many mucus secreting glands i Less mojst j

b) Suggest explanations for the observed differences in a)i) above.
*  Rough due to presence of many poison glands; smooth due to lack of poison glands;
*  Dull coloured since exposed on fand for camoufiage while pale cotour to blends with water:
*  Many poison glands for protection of exposed/upper surface while lower surface on the ground:
* Firmly attached for protection; loosely attached to aliow expansion of the abdomen;

C) Pin the ﬁ;pecimen with its back on the board; dissect to clearly display the structures of the roof of the
buccal cavity. Draw ad label. (10 marks)

Drawing of the structures on the roaf of the buceal tavity of specimen £

Maxillary teeth

.internal Naris D02
vomerine tooth 1.02
pperlip/jaw M-01
ye orbit/socket 701
N-01
0-01
opening into 708 ]
zustachain tybe -
X1-x3
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d) By further dissection, display the blood vessels that carry blood _
i) To the parts of the alimentary canal located in the left of the abdomen plus the associated structures

and from the hind limbs and kidneys back to the heart.

Draw and label with the heart deflected anteriorly {24mks)

Drawing showing blood vessels that carry blood to parts of alimentary canal in the [eftof the abdomen
zlus their associated structures and from hindimbs and kidneys of specimen E with heart displaced
deflected anterjoriy

N

Yantricla———

] SiUS VRNOSUSmw,_| il 3 ’ | 4—Systemic arch
: ; Liver Iabe\\ ] _ , =  an
Stormach - ' ~Systemic artery
Gastro-duodenal T posterior venacava
artery Hepatic artery
Gastric artew\ e Nl ' —Coeliac artery
o e : Coeliaco-mesenteric artery
5 7 : :
Duodenal artery_§
Duedenum 5 ' _ ! Renal vein
_1_1__Penal portai vein
F’# Femoral vain

cighic vein
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Question 2

(Cy (0.0M) and C, (1.0 M);D=large Irish potato C=2/3 commelina. leaves cork borer;10 &25 mis cylmder
; distilled water

You are provided with two sucrose solutions C, and C, of dlfferent concentrations and specimen C

a) Carefully remove three small strips of the lower epidermis from specimen C and place on to glass

slides i{abeled C,, C; and C; .Mount epidermal strips C; and C; in three drops of the respectiva solutions

and strip C; in three drops of distilled water. Leave to stand for 10 minutes before observing under a

microscope. :

i) Draw part of the strip from C; to show ane stoma and label. (07 marks)

if)

Drawing showing six cells from C3 to include a stroma

—#Adjacent cell/ DL-o5
A epidermal cell M-0.5
Thin outer wall 0.5

| Thick inner wail N-0.5
Stoma N.C-0.5
‘ uard cell (350 X500 TO07

Record your observations and deductions for C;and C; in table 1 below:-

Strip | Observations - Conclusion
S, Stomata open/thick inner walls of guard | Solution S, hypotonic to the cell sap in guard cells
cefls move apart
182 Stomata ciosed/th‘é'ck inner walls of guard | Soluticn $; hypertonic to the cell sap in guard cells

cells in contact

i)

Explain how you have arrived at the conclusions above., (02 marks)

C1 similar to C s which was distilled water; while C2 the opposite effect/meaning guard cells gained
water by osmosis and become flaccid causing thick inner walls to get in contact and close stoma.

iv) Compare the appearance of the stoma from C1 and C, with that from C; as drawn above.
(02 mark)

C;-stoma open like in C;

C; stoma closed while that in C 3 is open

v) Explain your answer for C; in (a) {ii) above. (04 marks)

external solution hypotonic to the cell sap of guard cells/cells surrounding stoma; water moves into the
cell sap; by osmosis; causing guard cells to become turgid ;the thick inner walls part ;opening the"sromg

b) Prepare solutions 1-5 by mixing solutions C; and C; as follows;
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i} Label tubes 1-5 and add C; into the tubes as indicated in table 1.

if) Make up the contents of each tube to 10cm’ by adding C,. Record the volume of C, added into each

tube in table 1 below. 102*/,marks)
TABLE: 1
TUBES 1 2 3 4 5
C,/ cm? _
10.0 7.5 50 3.0 0.5
0.0 2.5 5.0 7.0 9.5
C,/ cm?

c) Carry out the procedures below:-

i) Cut five cylinders of length 6 cm from plant material D provided. Chop the first cylinder into ten
smaller pieces of uniform size and transfer the pieces into solution -1

i) Repeat the above procedure using the remaining cylinders and solutions 2, 3, 4 and 5

ifi} Leave the set up to stand for 1 hour.

iv) After 1 hour, pour all the solution from test tube 1 into a small measuring cylinder and record the
volume in table 2

v) Repeat the above procedure for solutions from the remaining tubes. Tabulate your resuits as follows:

TABLE 2 - (06 marks)
solutions 1 2 3 4 5
Final 10.6 >10 10.3>10 10.2>10 | 10.0= 10 |9.6 /<10
volume(V, ) / '
cm’
_Initial volume( | 10.0 . 10.0 10.0 10.0 10.0
Vi)/em?
Change in{ +0.5 +0.3 +0.2 0.0 -0.4
volume (V;-Vy)
cm’
Physical Very soft; | flabby/flexibilit | Almost Almost Hard:rigid;swollen/incr
conditions of | flabby/flexibiiit |y /[flexible; | similar similar  as | eased in size ‘rough
cylinder ¥ /flexible; | reduced as before texture
| reduced size/shrunken; | before
sizefshrunken; | smooth texture
smooth texture

d) Giving explanations based on the results in table 2,
i) Arrange solutions 1-5 in order of increasing osmotic potential {01mark)

Order 54,3,2,and 1
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£xplanation (02'f,marks)
Solution 1 highest Volume of water added; meaning solutionl was the most hypertonic; ;followed by 2
:3; 4;and solution 5; which lost water; meaning its most hypertonic

ii) Suggest the solution(s) with most predictable results
Solution (s) {O1mark})
Solution 1 and 5

Explanation | _ {02marks)
Solution 1 was most concentrated /had much C,; therefore absorbs most water from cell sap of the
potato cylinder; while solution 5 was most dilute and loses water to the cell sap of the potato cylinder

2) Explain the results in tube with solution 2 {04 marks)

solution 2 is hypertonic to the cell sap of potato tissue; therefore net movement of water molecules is
into solution 2 ;by osmosis; causing the volume of the external solution to increase;

f) Explain two limitations cf this experiment as a method of determining osmotic changes in plant
tissues (04 marks)

e initial concentration of solutions C; and C, may be incorrect; causing incorrect concentration of
sofutions prepared thus leading to inaccurate results;

s materiol P used may not be of suitable variety or poorly stored; and the cylinders obtained not
osmatically active leading to inacclirate results;

Question 3 {30 marks)

You are provided with specimens P (millipede, Q (worker bee, R(blow fly/large house fly, S(large spider
and T(soldier termite.

Examine the specimens using a hand lens or low power magnification of a microscope and answer the
following questions. ;

a) Give three structure differences and similarities between specimen S and T. (06marks)

Differences

specimen-s / spider specimen-t/termite.
s ' 8limbs 6 limbs
@ has chelicerae has mandibles
» has two redipalps has 2 antennae
+ lacks labial palps has labial palps
e 2 main body parts has 3 main body parts
i) SIMILARITIES

s both have exoskeleton i
*+  Segmented body
s« Jointed limbs )
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b) Describe three named parts observed in the head region of specimen T {03mks)
STRUCTURES DESCRIPTIONS

1.mandibles; Long; curved; hard; dull coloured/black; tapering/sharp tip

2.1abial palps A pair of Short, thin; segmented; duil coloured/brown hairy {(microscopic);

3.antennae Short; segmented;;dull coloured/brown, hairy{microscopic)

c) i) state four adaptive structural features for survival of specimen P in its habitat.(4mks)

» The antennae are hairy to increase sensitivity.
¢ Serrated mandible for chewing the food

s Many limbs for fast locomotion

e Segmented body for flexibility

»  Large compound eyes for wide vision

ii) Observe the last three segments at the end of the limbs of specimen T including the structures with
the segments. Draw from inner view, but don't label. {07marks)

Drawing of the last three segments of specimen T plus structures
sssociatad with the segments

na. of segments
shape of segments
pubhvini

glandular pad

view-V
D-05

M-0.5
T0.5
N-0.5
VMiew-01
1=07
%10-x40

d) Using only the structures responsible for locomotion in the specimens, construct a dichotomous key
to identify the specimens in the order P, Q, R, S and ending with T
NB. (NO MARKS WILL BE AWARDE IF THE ORDER IS CHANGED) (06MKS)

1a) specimen Withmany Imbs . e awim i P
1b) specimen with feW HMDbS ... s s s g0 10 2
22) SPECIMEN WIth WINES ..o sreerererens s senss e ses seremsesessessassasssensessmeesnssseensaneensen 30 10 3
2b) specimen WithOUt WINES. ... cevciinrssmes s st sesreasss sessssssnsessasessesersnssscieneens G0 10 4
3a) specimen With TOUR WINES i i s s s s siasis Q)
32) SPECIMEN WIth TWO WINES ... oreeverecreeve e ssseeses s s sssssasssnsssssesssssessssesssssssssssessssssssssenes R -
4a) specimen With €ight MBS e e e s e s D)
4a) specimen with six limbs.................. sl

=05 D=01 T=06
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OR
1a) specimen With Mmany IMbBS..........ccuvecnmeesee e oo P
1b) specimen With FeW lIMDS .........cccueermmmmrie e sesememeresmsann, £ R goto2
2a) specimen with hind limbs having pollen brush/basket........coeeeree e
2b) specimen with hind limbs lacking pollen brush/pollen basket......c..........goto 3 -
3a) specimen With WIngs ..........cccuceecvvcounsionrrnnen - B il
3a) specimen without wings...... TSSO NUPIUVUNIY - % 1 1 |
4a) specimen With eight ImMDBS.....oerriece oo S
4a) specimen with six < OOV
RESOURCEFULL MOCK 2
Guestion 1 80 minutes (42 marks)

You are provided with a freshly killed animal labeled T{toad)

a) Examine the head of the animal provided. Describe the shape of the head and show how the shape
relates to the mode of life of the animal.

i) Description of the shape. {02 marks)

Triangular; dorso-ventrally flattened; taperin g; and joined to the trunk directly

ii} Relationship between shape of the head and the mode of life of the animal. {02 marks).

Tapering anteriorly gives the animal a streamline body; that reduces water/air résistance; during
movement.

Dorso-ventrally flattened for increased surface area for floating;

* b) Pin the specimen with its back lying on the board. Force the mouth open and insert one blade of the
- scissor along the right jaw .cut to expose the structures of the biiccal cavity and pharynx.
Draw to show the structures on the roof of the buccal cavity. Do not label (04 marks)

Drawing of the structures on the roof of the buccal cavity of specimen T

i} Give three differences in the structure of the hind and fore feet. (03 marks)
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fore foot Hind foot
i) Free digits/No webs between the digits Have web between the digits
ii) end in four well developed digits end in five well developed digits
iii) shorter digits : Longer digits
iv) digits with fewer joints Digits with many joints
ii) Suggest the significance of your observations in c (i} above for the hind fodt to the life of the
animal. (02 marks) '

» Wedded digits; increased surface area for swimming;
s five digits; for support/stability;

s Longer digits; for grasping/firm griping;

s Many joints; for flexibility when grasping;

d) Describe the attachment of the tongue and its outstanding features. {02 marks)
s Attached on the floor; at the front;
» Tongue is long; elastic/stretchable; sticky/slimy and has many small biood vessels;

i) Suggest the significance of the way the skin is attached to the body wall as described in d (i) above.
{02 marks)

» At front of the floor to easily stretch;

» Llong to reach prey at long distance;

e Elastic/stretchable to stretch and reach prey at a distance;

s Sticky to trap prey;

e i)Dissect the specimen further to display
i). The heart and blood vessels that drain blood from the right fore limb and head region.
ii). Blood vessels that transport blood to the digestive system and organs located on the
right half of the abdomen cavity from the heart. With the heart in undisplaced state,
draw and label the blood vessels and structures displayed in e (i} and (ii} above.
{25 marks) '
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Drawing of specimen 7 showing the heart and blood vessels that drain biood from the right fore limb apy
the head reion and those that transport bioed to the digestive system and organs in the right haif of thy |
ashidominal cavity from the heart in ; displaced state

R.Uingual vein

internal jugular vei § Filpnl i 6.

innominate vej

; i 7 f—" ) s-f_R.External jugular vein
R.subclavian veir N _ - wi 4 Jug
R.brachial veins—J T % I -. e

= —5d \ : —Systemic Are

Anterior venacava
Iy

liver

:’-tomach\=
.:w : " ¥ 3 |
(Gastro ducdena.\‘ gt

aitery ~

= Truncus arteriosus

— Systemic artery
——+——Hepatic artery

Gastric artery\\\ ——Coeliac artery
T R - Coeliaco-mesenteric artery
- o ] Mesenteric artery
jﬂancreas"—m-..__.__h : Dorsal aorta
Du;dgnum ] —Genital/gonadial artery
Anterior L — LTestis
Tasenw# L.Renal aftery
Teum - » L.Kidnay
Posterior DI1-08
Mesenteric artery DL2-12
Rectum —— j M-01
: ] T-01
: / i N-01
NfA-IF liac artery\, 4 0-01
draw and labelled,PV $D-01
and musculo-cutanaous X1-X4 : HT-01

Question 2 75 minutes (32 marks)
Not R contains papian enzyme which digests proteins

You are provided with specimen R(slice of pineapple) which is a plant tissue and solution P(1% trypsin),
W (0.5M HCI), Z (0.05M NaHCO;) and a suspension S(1 egg white in 1 litre).

Squeeze a little juice from specimen R into a clean dry test tube and label it juice R.Also label four test
tubes as Ay, A; ,A; and A,. To each of the test tubes add 2 cm?® of suspension S and note its appearance.
Carry out the foliowing procedures. T
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Test tube pfocedure

A | Add 1 cm® of juice R and 5 drops of W

A, Add 1 ¢cm’ of juice R and 5 drops of Z

A Add 1 ¢cm’ of boiled juice R and 5 drops of W

A, Add 1 cm’ of juice R and 5 drops of distilled water. !‘

Incubate the contents of test tubes 1-4 in a water bath maintained at 37-40°C for 35 minutes.

a) After a period of incubation .make observations and deductions about the appearance of suspensions
S in each of the test tubes in the table below. -

{08 marks)
Test Observation Deductions
tube
Aq Turbid suspension completely cleared/partially | Complete breakdown of § occurred OR
cleared/ turns to colourless partial breakdown of suspension in §
A; Turbid suspension remained turbid No breakdown of suspension in §
A; Turbid suspension remained turbid No breakdown of suspension in §
Ay Turbid suspension partially cleared/suspension | Complete breakdown of in § occurred
remains turbid OR partial breakdown of suspension in S
ii) Explain the results in the table above for each of the test tubes. (10 marks)
Ay

Solution W provided a favourable medium for the active substance in juice; to catalyze the complete
hreakdown of food substance in S to form a clear solution/soluble solution;

A, ,

Solution Z provided unfavourable medium for the active substance in juice R; that it did not catalyze the
breakdown of suspension S.hence remained turbid

Ay

The active substance in juice R was denatured by boiling/excessive heating; though favourable medium
was present; the active substance could not catalyze the breakdown of suspension S; hence solution
remained turbid; i

Aq o
Difution inhibited action of the active substance in juice R; hence it did not catalyse; the breakdown of
suspension S;

OR
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Juice R already had little amounts off favourable medium and the dilution did not inhibit the active
substance to catalyze the breakdown of suspension § partially to form a partially Aydrolyzed solution;

h i) identify juice R (01 mark)
Contains enzyme/biological catalyst;
i} State two properties of active substance in specimen R (02 marks)
* Active substance in juice R favoured by solution W but inhibited by solution Z hence its medium
specific;
»  Active substance denatured by boiling hence inhibited by boiling;

* Its action is reduced by lowering its concentration;

To each of the contents in the test tubes A, and A; , now add 1 cm?® of solution P and incubate again
under the same temperatures fofr 25 minutes.

C i) after the period of incubation, make observations and conclusions about the appearance of the test

tube contents in the table below. {04 marks)
Test tube Observations Deductions
Turbid suspension completely cleared/partially | Complete breakdown of §
A; cleared/ turns to colourless occurred OR partial breakdown
of suspension §
Turbid suspension remained turbid No breakdown of suspension §
Az

i} Explain the results obtained in the table above for both test tubes. (04 marks) ;

A, _ i
Solution Z provided a favourable medium /suitable medium for the active substance in solution P; to
catalyze the breakdown of suspension S to form a clear solution;/colorless solution;

Solution W inhibited the action of active substance; hence it didn’t catalyze the breakdown of
suspension §; therefore solution/suspension remained turbid;

d i) state the difference in the properties of juice R and solution P {02 marks)

active substance in R is favoured by solution W but inhibited by solution Z while that in P its
activity/action is promoted by solution Z but inhibited by solution W:

i} Give two factors being investigated in the procedures above. {01 mark)
» Effect of boiling/high temperature on enzyme activity; h ~
* Effect of concentration of active substance on its activity;
* Effect of the nature of medium on the active substance activity;
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QUESTION 3: (26 marks)

You are provided with specimens X(ferns), Y(mosses) and U(bread moulds) which are plant parts.
Examine the specimens using a hand lens. iy

a) giving reasons from your observations:-

i) classify the specimens into the following taxa:
Specimen X {(OBmarks)

Phylum: - Filicinophyta
Reason:-

* Sporangia on lower leaf surface/frond surface;

¢ Well developed leaves/fronds or relatively large leaves;

* Ledflets alternately/oppositely arranged along the rachis/stem
SpecimenyY

Class: -  Musci

Reason:-
*  Small sized; stem with spirally arranged leaves:
® Presence of thin rhizoids;
¢ Prominent spore bearing capsule;

Specimen U
Phylum:-  Zygomycota/ Thalophyta

Reason .
Large well developed branching mycelia/mycelia of aseptate hyphae; sporangia bearing spores

ii) Suggest the mode of nutrition in specimen U, (02 marks)
Mode of nutrition:- Heterotrophic nutrition
Reason :
Lacks chlorophyli/not green in colour.
b) Describe:-
i) The location of named structures used for repraduction in each specimen.
Specimen X - (O6marks)

*  Clusters of sporangia/sori/sorus/spore cose;
* Llower/underside of the leaflet/frond/pinnule;
SpecimenY

* Spore capsule/case/sporangia S
* At the tip of a stalk/elongated seta;
Specimen U

® Sporangia /spore case
. ® At the tip of long stalk/sporangiophore
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iit) two named vegetative structures in specimen Y {03 marks)

s Leaf; small sized;l;green;veined;
e Stem; short; thin;green
a Rhizoids; short;many ;thin
o Stalk/seta;long;thin pale brown/green :
¢) Suggest one advantage of the location of the reproductive parts as described for specimen X
and U (02 marks)
Specimen X

Sorus/sori under side/lower side of the leaf/frond-to be well protected
Specimen U
Sporangia held high over /at the tip of sporangiophore for easy dispersal of spores;

d) State one advantage and disadvantage specimens Y and U have in colonizing new habitats.
(04 marks)

Specimen Y

Advantage

small sized-less visible; many rhizeids-for anchorage/absorption of nutrients; green-for
photosynthesis; spore capsule bearing spores for sporufation

Disadvantage

Many growing close to each other; competition for nutrients or easily noticed/predated on
Small sized-easily destroyed; ‘

‘Specimen U

~ Advantage

Sporangia bearing many spores —for easy sporulation;
Small sized-less visible;

Disadvantage
Forms many branching m yeelia —easily noticed;

e) Remove one leaf from specimen X observe the reproductive structure under low power
magnification.
i) Describe the structures observed (02 marks)

Many sporangia; brown; closely packed; indusium/capsules with lines of weakness/sutures;

i) Explain how the structure observed in e} i) above are adapted for “reproduction.
{01 marks) ' e
e Many sporangia; bearing many spores for faster sporulation;
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© (losely packed-sporangia to be well supported;
* Cepsules/indusium with lines of weakness to easily break open for spore dispersal;

RESOURCEFULL MOCK 3

Question 1
You are provided with specimens R (cockroach) which is fleshy killed.
a) Examine the antennae and describe how they are adapted to their function. {3mks)
® They are long to sense a large area around the body/detect changes around at a distance.
* They are thin for easy swinging in afl direction for increased sensitivity.
¢ They joined /segmented to increase their flexibility.
® Are tapering for easy swinging in all directions

ii) Carefully cut off the whole left maxilla. Observe using a hand lens. Draw and label. (6mks)

Drawing showing the keft maxilla of specimen R

~fMaxiilary Palp

Glalea

iii) Give three adaptations of maxilla to its functions. (3mks)

] Ion_g maxillary palps to reach food at a distance /grasping food into the mouthat a distance
® Segmented maxillary palps for flexibility while pushing food into the mouth

* Having the lacinia and galea are hooked for holding food.

* Having lacinia has sharp edges for cutting food.

* Hairy maxillary palps to increase its sensitivity to food(microscopic point)

b i) place the specimen dorsal side uppermost .cut aflong one lateral line of the specimeén to display the
heart .draw and label the circulatory system. (8mks)

S
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Oraveng showing the drculatery system of specimen R

c) Remove hoth the crop and the gizzard related to the function of the two organs? {4mks)

i) Describe the appearance of the inner surface of:

Crop

it is enlarged, conicol shaped and consists of elastic muscular wall with smooth folded inner lining and
wide lumen. :
Gizzard

Its lumen is narrow and reduced by infoldings of the wall and has six principal folds which are highly
sclerotized/ hardened thickenings ending in pointed teeth.

ii} How are the inner surface of the crop and gizzard related to the functions of the two organs?
 (4mks)
Crop
* Folded inner lining is to increase the surface area for digestion of food.
» [tis Elastic and folded to easily stretch and accommodate /store food.
e Smooth inner lining for easy passage of food.

Gizzard
e Folded inner lining to increase the surface area for digestion of food.
» Toothed /Six ridges for physical/mechanical digestion of the food.

* Thick muscular wall to generate powerful contraction during crushing of the food.

d) Place the specimen on the dissecting tray with dorsal surface uppermost. Cut along the left lateral
side of the abdomen to open up the abdominal cavity. Also cut along the right lateral side of thorax to
cpen up the thoracic cavity.fix the crop with a pin in its original position.. Immerse the dissection in
water. Displace the alimentary canal in the abdominal cavity to the left. Draw and label the secretory
and ahsarptive structures displayed
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Deawing of the secretory and absorptive structures of specimen Palimentary
canal within the abdaminal cavity displaced to the feft

SSafivary land
Sativary receptacle

Digestive cagcun

Mid gut

fushroom = *
shaped gland #

Ziaculatory duct ‘
Colo

;5 P
Rectum ¥L.18

' I

h

e) Dissect the specimen to remove the whole dorsal cuticle. Discard this cuticle. Then clear off the fat to
display the structures on the ventral cuticle. Displace only the intestines to the left of the specimen.
Draw and label the visible internal structures. (19 marks)

Drawing of the internal structures on the ventral cuticle with intestings displaced to tha left of specimen P

Salivary gland ( ,

salivary Receptacle
ke i / 4\“
thoragic muscle

7% thoracic ganglion

Digestive cagcum
Crop ; /

Gizia_rd : /‘ :
Mid gu (

Ova S F AN

3 thoracic ganglion

Nerve cord

Oviduet
ffaum

Colon ..

Rectum %1-%5
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f) Dissect the specimen furher to diplay non-buoyant internal structures of both the ventral and dorsal

cuticles. { 16 marks)
A Drawing of the Non-buoyant internal structures of specimen p
with the Reproductive structuras intact

Agrta
/ First Thoracic Ganglion
Tracheal Trunk e S, W) Thoragic muscle
: Second Thoracic Ganglion

Heart chambe

:“.—*’ﬁ—:
Alary muscl - irst Abdorminal Ganglion
_—— . fi-y. i fecond Abdominai Gangiion
fc;::” TR i Nerve cord
. | 1 )
A
S
x1-x3
RESOURCEFULL MOCK 4
Question 1

 You are provided with a freshly killed animal labeled M (Toao?)
a) Examine the hind and fore feet of the animai.
i) Draw and label one hind foot from the ventral side.

Drawing showing the ventral side of the foot of
the hind limb of specimen M |

DL-03
M-0.5
T-0.5
N-0.5
0-05
X0.5x2 T-05
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i} State the differences between the hind foot digits and fore foot digits

Fore digits
i) Free digits/No webs between the digits

Hind digits
Have web between the digits

ii) end in four well developed digits end in five well developed digits

iii) shorter digits

Longer digits
| iv) digits with fewer Jjoints

Digits with many joints

|

iii) State the signifi

' ; ife
cance of any one difference between the fore foot and hind foot to the mode of L
of the animal.

* Wedded digits; increased surface area for swimming;
* Five digits; for support/stability;

* Llonger digits; for grasping/firm griping;

¢, Many joints; for flexibility when grasping;

v} Identify three structures on the head of the specimen that are used for sensitivity and for each
structure, describe its suitability to the rofe it performs. (05mrks)

* large protruding/dorso-laterally located eyes for wide field of view/better view/clear seeing.

Large mouth to provide a wide gape for capturing/ingesting prey of large size.

ing on
* A pair of naris/nares/small holes/nostrils located at the tip of head/snout to ease breathing ©
land/when submerged in water.

rej gaseous exchange/help in breathing )

* Flat ear drum/tympanic membrane to allow for streamline shape or it’s being circular gi w:’s itda
wide surface area for receiving seund waves and It is a stretched membrane to easily vibrate
upon receiving sound waves to make hearing easy.

i
_ . d,
¢} Dissect the specimen to search for blood vessels that supply blood to the left hand side of the hE:er
fore limb and lung. Further trace for routes of blood flow, draining the urinogenital system and ou

part of the hind limb .without displacing the heart. Draw and label your dissection. (25 marks)
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Drawing showing bicod vessels that supply blood to the left hand side of the head, fore limb and lungs . .
and those that drain blood from the urinogenital system and outer part of the hind limb of specimen M

ingual artery
arotid artery

e T,

Carotid arch
TSystem arch
Subclavian artery
4 _Pulmo-cutaneous Arch
~{_pulmonary artery
~Jruncus arterious
i T ung
l ! Postericr venacava
ro1 \ Genital/Gonadial vein
2;?081 i W e
.51 I ; | Renal vein
N-D1 Renal portai vein
1-08
0-01
ZKID-01
ZLMB-01 _
T=24 [\ Femoral vein
X1-X4

QUESTION 2 (37MARKS) (66MINUTES

B=Beans soaked for 72 hours/2.5/3 days
C=maize seeds soaked for 72 days
=maize seed soaked for 24 hours
=20vol hydrogen peroxide
=large Irish potato

You are provided with specimens A, B, C, D and solution P .specimen B, C and D are at different stages
of growth. '

a) Peel one half of specimen A and cut the peeled half into small pieces. Crush them into fine paste
using a motor and a pestle. Transfer the paste into a clean beaker and add 25cm3 of distilled
water.mix well and leave to stand for 2 minutes. Decant to obtain an extract. Heat the extract to
a temperature of 60°C.leave to cool and label it extract A. Carry out tests indicated in the tabTé"‘.l-
below on the extract. Record your tests, observations and conclusions.
(12marks)
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Test

Observations

Conclusions

lodine test

To 1em’ of solution A was
added 2/3 drops of iodine
solution '

Turbid suspension turned to blue-black
solution;

Much starch present;

Reducing sugar test

To Icm’ of solution A was
added 1cm’ of Benedict’s
Solution and boil for 2 min

Turbid solution turned to pale blue solution
which on  boiling turned to green
solution/blue solution;

Little. reducing
present;

sugars

Biuret test

To Icm® of Solution A was
added 1cm’ of NaOH solution
followed by 2/3 drops of
CuSO, solution

Turbid solution turned to pale blue solution
then to pale purple solution;

Little proteins present;

b) Cbtain 10 seeds /seedlings from each of the lots B, C and D.remove the radical/plumule if present.
Crush them separately to obtain fine pastes. Add 15cm’ of distilled water.mix well then leave to stand
for 10 minutes. Decant to obtain only the clear part and transfer into separate test tubes. Label them
accordingly. Now obtain three test tubes and label the 1-3.to all add 1 cm® of extract A .to test tube 1
add 1 c¢m3 of B ,to test 2 add 1 cm3 of Cand to test tube 3 add 1 cm® of solution D.

Table 2 shows a summary of the test tubes and their contents.

Table 2

Test tube Content

1 1 cm3 of solution A + 1 cm3 of solution B
2 1 cm3 of solution A + 1 cm3 of solution C
3 1 cm3 of solution A + 1.cm3 of solution D

Incubate all the three test tubes in a water bath maintained at 35 - 40°
record your observations and conclusions in table 3 below.

periodically. After this time,

i

C for 40 minutes shaking

- (06marks)

Table 3.

Test Contents Observations conclusions

tube

1 1 cm’ of solution A + 1 cm’ of | Turbid  Mixture completely | Solution A Complete
solution B clears hydrolysis

2 1 cm’ of solution A + 1 cm® of Turbid solution partially clears | Solution A was partially
solution C hydrolyzed

3 1em’ of solution A + 1 cm’ of Turbid Solution remains turbid | No hydrolysis of A
solution D -

C) Obtain three test tubes 4-6 .to all add 2 cm’ of solution P. follow the instructions in the table 4 below
to add the remaining components in the test tubes.

Test tube 4

Test tube Content )
4 1 cm3 of solution P + 1 cm® of solution B

5 1 ecm3 of solution P + 1 cm’of solution C

6 1 cm3 of solution P + 1 cm® of solution D

Copyright: Bandikubi Robert 077-2-582857/0704728546 (email: rbandikubi@yahoo.com)

163



Copyright: Robert Bandikubi 077-2-582857/0704728546 (email: rbandikubi@yahoo.com)

Record your observations and conclusions in the table 5 below.

Test | Contents ohservations conclusions

tube '

3 1 cm® of solution P+ 1 cm’ of | many bubbles/Fast rate | Rapid decomposition of
solution B : of bubbling solution P

4 1 cm® of solution P + 1 cm’ of | moderate bubbles Moderate decomposition
solution C ' of solution P

5 1 cm’® of solution P + 1 c¢m’® of | few bubbles/slow rate of | Slow decomposition of
solution D bubbling solution P

c) Explain your results in the following test tables:

il Table 3

During germinatian enzymes dre activated which catalyse the hydrolysis of the complex food substance
in A giving a clear solution. The more the days of growth, the greater is the clearity. Solution B has both
protease and amylase ,so there is complete hydrolysis of solution A, and Solution C has only amylase so
there is partial hydrolysis of solution A but no hydrolysis of solution A by solution D because few or no
enzymes have been activated.

ii) Table 5

Growth is associated with increase in metabolism and release of metabolic waste such H;0,.

H,0,is toxic so more catalase enzyme is secreted to catalyse its break down/decomposition.

The more the days of growth, the greater is metabolic wastes and the higher the concentration of
catalase which rapidly decomposed P. hence growth is in the order B>C>D.

b) What is the biological significance of the results in table 5. 5
» Break down of toxic waste products

c¢) What was the purpose of the following operations in this experiment?
i) Heating extract A to 60°C

To allow starch in the specimen A to dissolve, so that the enzyme can catalyse the hydrolysis of cooked

starch. . .
iii) Leaving the extracts B, C, D to stand for 10 minutes.

To allow the enzymes in solution to separate out since they are soluble
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RESOURCEFULL MOCK 5

QUESTION 1
You are provided with a freshly killed specimen K (rat).Observe it carefully and then answer the
following questions.
a) i) State how the shape of the head and eyes of the animal enhance its survival in its natural habitat
*Head id stream lined shape/head tapers anteriorly; to minimize air résistance; for easy
movement on land/for easy burrowing in the ground: )
* £yes are large/oval/round/spherical and anterio-laterally located to provide a wide field of
view/for increased surface area for vision.

ii) State the type of teeth possessed by the specimen giving reasons for your answer
Heterodont teeth
Reasons

* Different in shape
s Different in size
~*  Different in structure and number

iii) Carry out the dissection of the specimen the following procedure.
Pin the animal with ventral side uppermost .remove the skin of the thoracic region including the neck
ift the xiphoid cartilage and cut along the lower edge of the rib cage. The tie the xiphoid cartilage .pull
it back and pin it down .cut aleng the sidewall of the thorax on both sides to remove the rib cage.
Remove the thymus gland to display the major vessels from the heart.
Draw and label the structures in the thoracic region in undisturbed state.

Drawing showing structures in the thorcic region in undisturhed state and major hiood vesseis
from the heart after the thymus gland has been discarded/removed of specimen T

nnominate art
R.antarior venacava

Aortic arch/sorta
L.atrium

Oesophagus/Guliet

—Dorsal Aorta
~Posterior Venacava

Phrenic Nerve

X1-X4
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b) Dissect the specimen to display the contents of the abdominal cavity. Displace the duodenal loop to
the right of the specimen, and then turn the bulk of the ileum to the left of the specimen. Displace the
colon and the caecum downwards to the right of the specimen to display the vessels that carry blood
from the alimentary canal to the liver which is displaced anteriorly. '
Draw and fabel structures visible in the abdominal region in the space provided on. {20 marks)

Drawing showing abdominal structures after displacing the duodenal loop to the right and the
hutk ifaum to the left side the ¢olon and the caecum downwards to the rivht of specimen T
‘ veith the liver lobes displaced anteriorty :

Liver loba
tomach
Hepatic portal vein

Bile duct:
leen
Duodeum... P
leum
Pancreas
___Tributary of hepatic
Colon portal vein
{one of the seven}
" . —-iymph Node
aecum . ]
D-7.5 - / Rectur}n
L-7.5 _
M-01 — Appendix
g?i Bladder
0-01
B-D1
?:‘_2'5 X1-X4
Question 2

You are provided with specimen M (amaranthus stem) and sucrose solutions of different
concentrations. A (0.1M), B (0.2M),.C (0.25) and D (0.15). Cut two pieces of the stem of specimen M
and then cut each stem longitudinally to obtain two strips of 5cm length of uniform thickness from each
stem. -

A i) immediately note what happens to the strips as soon as they are cut. (02marks) e
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Strips curved/curled/bent; outwards; with epidermal layer inwards and parenchyma/cortical
iayer/inner layer outwards; :

iv) Explain your observations made (03marks)
Cutting epidermal tissue reduces/releases its restraining force/hydrostatic pressure on the cortical
Jinner layer cells; cortical cells slightly expand/volume of cortex‘increases to push epidermal tissue
inwards of the curve; '

v) Draw and label one strip as it appears two minutes after it is cut. (02marks)

Rej C or U shapes
Accept Inner layer for cortex layer

Parenchyma/
Cortical layer

Epidermal laver

i

b) Place one separate strip into each of the solutions A; B; C and D in the petri dishes and leave
each to stand for 45 minutes.
i) After 45 minutes while strips are still in solutions, measure distance ,d, in mm and record your

Ud"
Table 1 {06 marks)
Sucrose solution Distance,d/mm Conclusion
A(0.1M) 43; Strip curved/curled further outwards; most;
B(0.2M) 45.0-49.0 Strip curved/curled further outwards; slightly/less;
C{0.25M) 49.0-49.5 Strip curved/curled further outwards; least;
D(0.15M) : 45,0-48.0 Strip curved/curled further outwards;, moderately/more;

In the table below, describe the nature of the curvature of each strip in each solution and explain in

each case the observations made in b (i) {20 marks)
Sucrose Description Explanation _
solution

A(0.1M) Strip curved/curled further | Solution A is hypotonic to the cell sap of the fleshy
outwards; with epidermis | layer/cortical cells; much/largest amounts of water absorbed
inwards  and  cortical | across the cortical surface; by osmosis;
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Rej
solution
moves

tissue/inner layer
outwards;, to form a
complete ring or U-shape

Cortical cells /parenchyma layer become most turgid and the
expands pushing epidermis inwards;

8(0.2M)

Strip curved/curled further
outwards, with epidermis
inwards and  cortical
tissue/inner layer
outwards; to form Ifl —
shape;:

Solution B is hypotonic to the cell sap of the fleshy
layer/cortical cefls; much/largest amounts of water absorbed
across the cortical surface; by osmosis;

Cortical cells /parenchyma layer become: less turgid
/expanded pushing epidermis inwards to form"‘a j/I-shape;

€(0.25M)

Strip curved/curled further
outwards;, with epidermis
inwards and  cortical
tissue/inner layer
outwards; to form | -shape;

strip absorbed least amounts of water across the cortical
surface by osmosis from solution C because of Solution €
being hypotonic to the cell sap of the fleshy layer/cort:cai
cells;

Cortical cells /parenchyma layer become least turgid /least
expanded hence pushing epidermal tissue/cells inwards to
ferma 1-shape;

D(0.15M)

Strip curved/curled further
outwards; with epidermis
inwards and  cortical
tissue/inner layer
outwards; to form a
complete ring or C-shape

strip absorbed moderate amounts of water across the
cortical surface by osmosis from solution D because of
Solution D being hypotonic to the cell sap of the fleshy
layer/cortical cells;

Cortical cells /parenchyma layer become moderately turgid
/moderately expanded hence pushing eprdermai tissue/cells
inwards to form a C - shape;

ii) Arrange the solutions in order of decreasing water potential.
A>D>B>C

Question 3

A;D;B; C or

{0imark)

you are provided with specimen B{water Lilly Ieaf),cl(sunny/open commelina) ;C, (shade pilant
commelina) ,Ds(dicotyledonous root system),and D;(monocotyledonous root System).Ciand C, are
whole plants while B, Dy,and D, are plants parts. Specimens B, D,, and D, are each from a different

habitat

a) State three observable differences between specimen C; and C,.

(03mks)

C, -open sun /flit

C;- Shade/shady/dim light

e Pale Green-less chlorophyll -exposed to ®
much sun light.

Dark green/much chlorophyll for max
light absorption

e Narrow/short leaves

* Broad/longer leaves

s  More hairy Leaves

s less hairy leaves

e Thin leaf surface

a  Thick lamina

¢ Short internodes

* [onger internodes

* Thin/smaller stems

s Thick/bigger stems e

.\\

b).Obtain a small piece of the epidermis from the upper surface of specimen B.Mount each epidermis in
a drop of water, one at a time. View under low power of a microscope, count and record the number of
stomata in a field of view, for each surface, in the table below.repeat the procedure with leaves of -
specimens C; and C,
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Specimen surface | No. of stomata
B(water lilly) upper 100+
lower none
Ci(sunny plant) Upper 30-50 or 100-150
Lower 150-400
C,(shade plant) Upper 50-150
lower 250-500

C i) Suggest a suitable habitat from which each specimen was obtained

B: water/wetland/aquatic habitat
C. S unny/open/drv area terrestrial habitat
C,: shady/damp /humid area terrestrig! habitat

ii) State adaptations of each specimen to its habitat stated in (c) (i)

Specimen B
¢ Has many stomata on the upper surface so as to get rid of excess water;
s No stomata on lower surface of the leaf since its submerged /stomata would play no role
e large surface area for floatation/increase surface is for evaporation/for maximum
photosynthesis.
o Long leaf stalk/petiole for floatation/receive light for photosynthesis
» Hollow leaf stalk for floatation;

Specimen C;
s Fewer number of stomata on upper/more on lower surface to reduce water loss
s More hairy to reduce rate of water loss/trapping waier vapour increasing humidity
o Narrow leaf surface to reduce Surface area to minimize water loss.
Specimen C,
e Few stomata on the upper /more number of stomata to reduce water loss.
¢ Darker green to maximize capture of light for photosynthesis ;
Broad /larger leaves to increase surface area exposed to suniight/for max light absorption
Less hairy as there is little danger of water loss

d) Draw and label a stoma from specimen C; (07 mks)

Drawing of stoma from specimen C 1 observed under low power
of the microscope

w—Adjacent cell/ DL-05
A epidermal cell M-0.5
heThin outer wall T-0.5 <.
Thick inner wail N-0.5
~~Stoma N,CEG_.S}

Guard cell %200 .“),{SO{} ?Q?
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h) (i) state one difference between specimen D, and D,
* D, has Fibrous root system WHILE D, has tap root system

i) Giving reasons, state two advantages.of specimen D, and D,

RESOURCEFULL MOCK 6

Question 1; 65 minutes (38 marks)
You are provided with a freshly killed animal labeled R

a) Examine the characteristic features of the tail. Giving reasons from your observations; state the
class to which the specimen belongs. (02 marks)
Class: Mammalia
Reason; presence of fur/hairs
b) Ohserve the scales on the tail using a hand lens.
i} Describe the attachment and pattern of arrangement of the scales. (03marks)

Anterior end attached; posterior end free; arranged close to eoch other; anterior scales overlaps
posterior scales in rows; and scales in the next row lies in between these in the previous row.

iii) Suggest-three adaptive advantages of your observations as recorded in (b) (i) above in the life of
the animal. g (03marks)

e Overlap allows for heat escape
» (Close to each other for protection
s (lose to each other to conserve water

¢) Pin the specimen with its back on the board. Dissect to expose structures of the buccal cavity.
i) Describe the arrangement and types of teeth observed. (06marks)

Arrangement: - a pair of incisors at front of both upper and lower jaws while three pairs of molars at the
back of the upper and lower jaw;

Incisors: - are hard; sharp top crown/chisel shaped; narrow; long; curved inwards

Molars; - hard broad top surface; rough top surface; big sized;

i) Relate your description in (b) (ii) above to the effectiveness of the teeth in feeding. (02 marks)

s Both hard molars at the back to exert maximum force for chewing food
* [ncisors at the front to cut /chew food
> Broad top surface of molars to provide a large surface area for chewing food
s Chisel shape of incisor to cut food
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d) Now dissect the specimen further by opening the thorax and continue into the néck and diSpIay
structures involved in movement of substances in the thoracic and neck region.
Draw and label the structures displayed with the heart in undisturbed state. (25 marks)

Drawing showing structures involved in the movement of substances in the
thoracic and neck region of specimen R with the heart in undisturbed state "

R.comman carotid 1 L.Internal i}:guiar wei?
artery L.External jugular vein
Trachea AT D-10
R.subclavian artery g é il L-10
innominate artery . subelavisn van M-01
Azygos vain -01
Aortic arch : M-01

~ L.Atrium u/D-01

Anterioy lung labe_ .
- Ventricle T.25

~Left lun =
Median lung iche fulung

~ Qesophagus
Posterior lung. Posterior venacava
lobe

Phrenic nerve

e i) give the difference in the origin between the following vessels

o Left and right common carotid arteries.
Left common carotid artery originates from the aortic arch whereas the right common carotid artery
originates from the innominate artery.

» Left and right subclavian arteries

Left subclavian artery originates from the aortic arch whereas the right subclavian artery originates from
the innomingte artery.

QUESTION 2 (40marks) L

You are provided with suspensions A (Irish potata Extract) (which is an extract from a plant-organ) and
B (10% sucrose). Solutions € (10 Volume hydrogen peroxide), D {2% invertase) and Y (0.65M NaHCO;)
are common laboratory reagents. You are required to determine the effect of solution D on suspension B
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a) Using the lab chemicals provided, carry out experiments to determine the composition of the
two suspensions. In test IV, to 2 cm® of each suspension add 1cm’ solution C.

Record your tests and observations in the table below _ (12marks)
Test solution Observations :
i) STARCH TEST The turbid suspension turns to blue-black solution/black

A solution; 4
To 1cm® of solution A,B was _-"
added 2/3 drops of iodine |B The colourless solution turned pale brown solution;
solution

A The turbid solution turned blue solution then to pale
ii) BIURET TEST purple solution.

7o 1em’ of Solution A,B was
added 1em’ of NaOHM solution

followed by 2/3 drops of CusO, | g The turbid solution turned to pale blue solution.
solution

iii) DCPIP TEST Blue solution persisted

To 1em’ of DCPIP solution was | A

added solution A,B drop wise | B Blue solution persisted

till excess

Many bubbles of colourless gas
iv ) To 1cm3 of solution AB | A
ADD 2cm’ of solution € No bubbles of colourless gas evolved
B

b) Giving two reasons for your observations, name the suspension with,
i) a complex composition (02marks)

Suspension
A
Reasons
Contained much starch; little reducing sugars and little amount of proteins;

i) an active substance only (02marks)
Suspension

A
Reasons

Produced bubbles of colourless gas when solution C was added; suggesting that it contains catalase
enzyme that decomposed solution C

b) To 2em’ of the suspension B add 2cm’ of solution D.

Transfer the contents of the tube into material V provided. Tie the open ends of material V tightly using
a thread. Suspend the material and its contents into a boiling tube containing 15 cm® of water and
incubate the mixture at a temperature of 40°C.
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Carry out the Benedict’s test on the warm water in the boiling tube after 5 min, 20 minutes and 40

minutes.

thread

- thermaomaeter

bailing tube

Beaker

2ema of BH2om3 of B

matarial v

i o3 of water

Record your test, observations and deduction. (08 MKS)
TEST TIME/ | OBSERVATIONS DEDUCTIONS
MIN '
To 1cm’: of solution | 5 min Green solution Liitle reducing sugars present
was added 1cm’; of
Benedict’s 10min | Yellow ppt Moderate reducing sugars

Solution; and boil; for 2
min

present

Much reducing sugars present

30min | Orange ppt

i} Giving evidence from your observations in (a) and (b) ,comment on the nature of Solution D
(02mks)

Enzyme/organic catalyst
e |t catalysed the hydrolysis of solution B to reducing sugars
¢ It cataiyses the hydrolysis of solution B in optimum temperature between 35-40°C

Material V (02mks) j

Semi permeable membrane:-Allowed diffusion of reducing sugars into the water. ‘
iii) Relate the results obtained in (d) above to similar physiological activity in humans.
{0eémarks)

The results show that digestion of non-reducing sugars by the active substance in solution D occurred;
which is a similar process that occurs in the ileum of the gut and the resulting soluble diffusible food
substances diffuse into the blood stream via the thin permeable membranes for transport to the body
tissues. The extent of digestion also increases with increase in the time of incubation. This is related to
the ileum being lowing allowing more time for the complex food substance to be hydrolyzed by the
hydrolytic enzyme/sucrase to soluble diffusible ones.
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SECTION 2: PHYSIOLOGY

The table below contains standard chemical tests, expected ohservations and conclu5|on for food .

substances.

food
substance

Chemical test

observation

conclusion

starch

To 1em® of food
substance add 2 drops of

The colourless solution turned pale brown-

solution/yellow solution

Starch absent

’.

Little

precipitate/brown ppt.

iodine solution The turbid solution turns to pale- black starch
solution/specks of blue-black solution. present
The turbid solution changed to blue- | Much starch
black/black solution present
Reducing [ To 1ecm® of food | The colourless solution turned pale biue | Reducing sugars
sugars substance add 1cm’ of | solution and remained pale blue on boiling | absent
Benedict's The colourless solution turned pale biue | little  reducing
Solution and boil for 2 | solution then on boiling it turned to green | sugars present,
min solution.
The colourless solution turned pale blue | Moderate
solution which on boiling turned to green | amount of
solution, yellow precipitate reducing sugars
present
The colourless solution turned to pale blue | Much reducing
solution, which on boiling turned to green | Sugars present.
solution, yellow ppt, and then to orange
precipitate.
The colourless mixture turnied to pale blue | Very much
solution, which on boiling the mixture | reducing sugars
turned to green solution, then to yellow | present
ppt , to orange ppt and finally to brown
Jred ppt
Non- To 1cm’of food The colourless solution turned to pale blue | Non reducing
reducing | Substance, add 1cm® of | solution, which persisted on bailing sugars absent
sugars. dilute HCI, boil and then | The colourless solution turned to pale blue | Little non
cool. Add 2cm’ of dilute | solution, which turned to green solution on | reducing  sugars
NaOH solution ,followed boiling present.
by 1 cm® of Benedict’s [The colourless solution turned to pale blue | Moderate  non
solution and finally boil solution, which on boiling turned to green | reducing sugars
the mixture solution then to yeliow precipitate present.
The colorless solution turned to pale blue | Much non
solution ,which on boiling turned to green | reducing sugars
solution, yellow precipitate, then to orange

present.
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Protein To 1cm® of food Solution | The turbid solution turned tc pale blue | Proteins absent
4| test add 1cm’ of dilute NaOH | solution.
Zolutlonfcfosl’gweti'l t.bv @ The turbid solution turned then to pale | Little  proteins
rops of Lustssofution 4 1 rple solution. present,
The turbid solution tumed to intense | Much  proteins
purple/violet solution. present.
5| Lipid test | To 1_cm3 of food Solution | The colourless sofution remains clear. ‘}—;ipids absent
add 5 drops of ethanol /
then add 3 drops of The colourless solution turns to turbid | Lipids present.
water and shake . . .
suspension or white emulsion
6| VitaminC | To 1cm® of DCPIP | Blue solution persists Vitamin € is
solution add food absent.
mixture drop wise till Blue sclution turned to colourless solution | Vitamin € is
a
o e present.
NOTE

Amount of vitamin C in the solution is indicated by how fast the solution decolourises the DCPIP
solution. The faster the solution it decolourises the DCPIP solution the higher the concentration of
vitamin C .If a given solution requires fewer drops to decolourise the same amount of DCPIP ,then it has
a higher concentration of vitamin C.

Boiling of the vitamin C solution lowers its concentration and thus it requires more drops to decolourise
the same amount of DCPIP solution. This is due to evaporation and broken down and hence the less the
concentration of vitamin C in the solution. if the locules/segments of orange or plant tissues boiled in
the water the concentration of vitamin C in the juice lowers because most of the vitamin C diffuses into
the water as the membranes of locules become more permeable with the boiling .

Further still as locules boil, water diffuses into locule and dilutes the concentration of vit.C.The more the
boiling of locules, the more water enters locules and hence the lower the concentration of vitamin C in
the juice.

The only way to know that vitamin C in the locules is decreasing in concentration is to test for it with
DCPIP solution. The juice of the locules that are boiled for long will require more drops to decolurise the
same amount of DCPIP solution. The water within which the locules are boiled tests positive for vitamin
C.This confirms the diffusion of the vitamin C into the water from locules.

The Knowledge of break down of the vitamin C by heat helps the scientists to maintain high
concentration of it in the fruits by; avoiding over boiling of fruits and vegetable, slightly boil the fruits in
little water, store the fruits in cold places or where possible eat row fruits.

If the food solution is added to DCPIP solution; it turns to pink solution when vitamin C is present in little
amounts. When vitamin C is absent, the blue solution persists. The concentration vitamin C is indicated
by the number of drops of solution required to turn DCPIP solution to colourless solution. The mare the
number of Drops of solution required to decolourise the blue colour of DCPIP Solution to-colourless, the
lower the concentration of vitamin C present in the solution/extract.

In the chemical test, the word drops implies soiution because droppers are only on the solutions.
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ENZYMES AND ENZYME ACTIVITY

Introduction:

Enzymes are organic catalysts of high molecules weight, with complex structure .they in the protoplasm
of‘living cells .Because they are proteins, their properties are proper proteins. The essential role of
enzymes is to lower the amount of activation energy required to initiate a particular reaction.

Enzymes are specific in their action in that a single enzyme will only catalyse a single chemical reaction.
An enzyme operates by becoming temporarily intérlocked with the substrate molecules (template or
lock —and key-theory) and its ability to catalyse the reaction depends on the closeness of the theory.
Their activity is affected by environmental factors like temperature and PH.They are named by adding
the suffix”-ase” to the name of the substrate on which the enzyme acts, e.g. starch enzymes are
amylases, protein enzymes are proteases, urea enzymes ureases, maltose enzymes maitases. However, .
other enzymes do not fall into this normal type of nomenclature, e.g the amyiase, of saliva called
“ptyalin, that extracted from barley, diastase™” '

Classification of enzymes
Hydrolytic enzymes; these are enzymes that catalyze the breakdown of/hydrolyze the food substances
in presence of water a process called hydrolysis.
a) those enzymes that catalyses break down of some carbohydrates
i) Diastase /amylase that catalyses the breakdown of starch into reducing sugars under
suitable conditions like alkaline medium and favorable temperature.
ii) Sucrase or invertase that catalyses breakdown of sucrose into reducing sugars under
alkaline medium and favorable temperature
b) Proteolytic enzymes these are enzymes that break down proteins e.g. pepsin and trypsin that
catalyses the breakdown of insoluble large molecules of proteins into soluble molecules
-proteins area large molecules which form turbid solution is incubated with protease enzyme ,it
clears due to the breakdown of proteins into soluble smaller molecules.
c) Those catalyse the breakdown of lipids (fats) to soluble fatty acids and glycerol is lipase.
Oxidizing-reducing enzymes: '

d) ENZYME CATALASE - .

This enzyme is found in all living tissues and dead cells lack catalase enzyme.

Catalase enzyme needs a suitable temperature of 37-40°C for its rapid decomposition of hydrogen
peroxide. It speeds up metabolism. Like any other enzymes catalase enzyme is specific in its activity in
that it only catalyses the decomposition of hydrogen peroxide into water and oxygen

E.g. hydrogen peroxide (H,0,) a toxic product of metabolism in tissues is broken down by catalase
enzyme into H,0 and O, which are harmless.

" 2H;0; {aq) catalase - 2H20m+ 02(83-

Toxic " Harmless substance

When writing observation of the catalase reaction, the focus should be put on the rate of bubbling,
Indicating whether it is slow /little/few, moderate (fast) or very fast effervescence.

Then conclusion must relate to the rate of effervescence by stating whether the rate of enzyme activity
is low, high or highest.

The rate of enzyme activity depends on many factors like; o,
1.Surface area of the tissue containing the enzyme molecules or the concentration of the én_zym_eg
molecules .the higher the concentration of the enzyme molecules, the higher the collision of the enzyme
molecules with the substrate and hence the faster the rate of reaction
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2. Concentration of substrate (H,0,), its concentration is directly related to the rate of reaction.
The higher the concentration of the substrate molecules, the higher the collision of the substrate with

the enzyme molecules at a time leading to higher rate of reaction

3. Medium of the solution .catalase is more active in the neutral solution, followed by alkaline solution;
it is not active in acidic solution.
The rate of reaction of enzyme catalase can be measured by;
¢ Counting the number of bubbles or the amount of froth formed at a given time .the more the
bubbles or froth the faster the rate of reaction.

* Noting the time taken for bubbling or the reaction to stop .the time of the reaction depends of
many factors like concentration of the substrate or of the enzyme and the temperature of the

medium.

NB. Evolution of O, gas leads to bubbling /effervescence or formaticn of the froth in the solution.

Note:
Conditions Observations Conclusion Explanation
Boiled no bubbles/ | No decomposition of | Catalase enzyme is denatured by high
tissue/liver effervescence H,0; temperatures/boiling.
formed
Ground Very rapid reaction | Very rapid/rapid cutting of more pieces, large surface
pieces/cut into | /rapid -| decomposition of H,0, | area exposed more active
smaller pieces | effervescence/very substance/catalase to
many bubbles breakdown/decompose hydrogen
peroxide
intact tissue fewer stow decomposition of | Small/Less surface area active
bubbles/slower the | H;0, substance/catalase enzyme exposed
effervescence to decompose H,0;
Irish potato Moderate/ few/ _ | Slow/moderate/deco | The unpeeled side reduced on the
unpeeled less/ slow reaction | mposition of H;0,/ | amount of active substances/
cube Slow break down of | énzyme and therefore slow
H,0, decomposition of H,0;
size of the | fewer slow decomposition of | Smaller in size; fewer number of
tissue/ bubbles/slower the | H,0, enzyme molecules/low/less catalase
concentration | effervescence enzyme concentration, which results

of the enzyme

into lowest/least chances of colfision
with H,0,/substrate molecules; slow

Dsmall cut rate of decomposition of H,0,. hence
tissue slow rate of reaction _
il)bigger  cut | Very rapid reaction | Very rapid/rapid big in  size;  high/much/more
tissue [rapid decomposition of H,0, | concentration of catalase enzyme
effervescence/very which results into increased chances
many bubbles of coflision with H,0,; high rate of
decomposition/breakdown of H;0, |
.hence rapid enzyme activity/ rapid
rate of reaction ™
% of | fewer slow decomposition of | Less substrate concentration /low% of
H,0,/substrate | bubbles/slower the | H,0, H;0; ; less/low chances of collisions
concentration | effervescence with the catalase enzyme active site;
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i)low % slow rate of decomposition of H,0..
used/low oz
volume . . o G e k5 i Ty
ii) higher % | Very rapid reaction Very rapid/rapid Much substrate . concentration/low%
used/higher [rapid decomposition of H,0, | of H20; higher chances of collisions
volume used effervescence/very with the catalgse enzyme active site.
' many bubbles Hence rapid rate of decomposition of
- : y ‘HEOZ- 2 § [
pH Very fast /rapid | Very fast/rapid | in  neutral medium; ~ the active
iJneutral ej_‘fervescéncé/very breakdown/ substance/enzyme  catalysed  the
medium many bubbles given | decomposition of H,0, | breakdown of H,0, at a very fast
off rate. Neutral PH medium is most
suitable/highly favours the acrive
substance to catalyse the breakdown
of H,0, '
ii)Alkaline Fast Fast breakdown/ | fast decomposition/breakdown
/basic medium effervescence/many decomposition of | because the medium s less
bubbles given | H,Q./moderate suitable/less favourable for the active
off/moderate breakdown substance to catalyse the breakdown
effervescence of H,0,
ifi)Acidic slow slow breakdown/ | Slow decomposition/breakdown of
medium effervescence/few decomposition of | H,0, because the. acidic PH medium
bubbles given off/ H:0,/very slow | does not favour/not suitable for the
very few bubbles breakdown active substance to catalyse the
breakdown of H,0,

The rate of breakdown of H,0, can be no decomposition or slow,
With faster rate reaction/very fast effervescence, much froth is
_depends on the rate of reaction. The reaction with faster rate, fi
growth of the froth can be measured by mixing the subtract (H,

cylinder.

With faster rate reaction, froth is formed. The rate of froth
The reaction with faster rate forms more frothina

fast (moderate), or very fast (rapid).

formed. The rate of froth formation

orms more froth in a given time. The

0,) with an enzyme in the measuring

formation depends on the rate of reaction.
given time. The growth of the froth can be measured

by mixing the substrate {H,0,) with an enzyme in the measuring cylinder.

e} Zymase- Is a complex of enzyme usually extracted from yeast cells; it breaks down glucose into

ethanol.
Cheap sources of enzymes

1) Zymase, sucrase (optimum PH5) from yeast cells.
2) Proteolytic enzymes such as papain enzyme from fruits juices e.g. pineapples and paw paw .
3) Urease from extract of Soya bean seedlings with radicles2-3cm long.

4) Pepsin from extracts of stomach lining.

5} Diastase from barley and germinating maize seeds.

6) Catalase from extracts of living tissues liver muscles like liver muscles,

pawpaw etc.

leaf, potéto, ‘apple,
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SECTION 3: PHYSIOLOGY OF GERMINATING SEEDS

Plant stores its food in the seeds in the complex forms like starch, proteins and oils. Seeds aré':!s"to'fage
organs of seed bearing plants .they mostly store carbohydrates in form of starch for example maize,
sorghum and Soya'peas. Some store mostly proteins e.g. beans and Soya beans while others store lipids
e.g. ground nuts'and cotten seeds. ' ' ‘ |
During seed germination, the complex food substances are broken down by certain enzymes into simple
soluble molecules that can be translocated (transported) to the growing points for various functions. For
examples, : ' ' ! ‘

Starch is broken down (hydrolyzed) to reducing sugars (glucose) which are broken down (respired) to
provide energy for the growing embryo during germination. ' ' :
The longer the period of germination, the more the reducing sugars but the little the starch. This is
because more starch is broken down into reducing sugars with increased days of germination.

However with longer period of germination (seven days), both starch and reducing sugars reduce in
amount because almost all the carbohydrates have been utilized by germinating parts for energy and for
structural materials like cellulose which is used in formation of cell wall. '
Most seeds store relatively little proteins except some seeds like beans. During germination proteins are
also broken down into simple molecules, the amino acids.

Amino acids are used during germination for structural purposes ( formation of new cells) leading to
growth Amino acids are also used in formation of enzymes .hence the amount of proteins in the seeds
reduces with days of germination.

During germination the stored food is broken down or hydrolysed by seed enzymes into simple soluble
molecules which are used for development of seedling. The soluble molecules are translocated from the
storage regions to area of development from endosperm to the cytoplasm. ,
Hydrolysis of stored food increases with germination. This causes a decrease in the complex stored food
molecules and an increase simple food molecule. Further increases in the period of germination leads to
“the decrease in both complex and simple molecules since are being used for germination.

* Amylase enzyme catalyses the hydrolysis or break down of Starch into reducing sugars leading
to a decrease in starch and an increase in reducing sugars with germination. But after a week (7
days), the amount of reducing sugars in the seed also decreases because it is being respired for
energy.

* Proteins are broken down into simple molecules by protease enzymes which are used for
structural purposes. Thus protein amounts decreases with the progress of germination.

* Lipids are broken down by lipase enzyme leading to its decrease with germination.

EXPERIMENTS USED TO DETERMINE THE WATER POTENTIAL OF PLANT TISSUE.

Osmaosis is the movement of solvent molecules (water) from a region of low solute concentration to a
region of high solute concentration via a semi permeable membrane.

Low concentration region (solution) is dilute solution with more water and less dissolved solute while a
highly concentrated solution is the one with more dissolved solute and less amount of water.

In terms of water concentration (amounts) ,water is highly concentrated in low concentrated( dilute )
sclution than in highly concentrated one.
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Thus osmosis is well defined as movement of water molecules from where is highly concentrated to its
low concentration through a semi permeable membrane.

Or osmosis is the diffusion of water molecules through a semi permeable membrane.

Semi permeable membrane is the one that allows only small. molecules like water and prevent large
ones from passing through it. Example of such a membrane includes cell membrane and visking tube.
Diffusion is the movement of solute molecules from a region of their high concentration to region low
concentrated region. Both osmosis and diffusion are passive processes since they do not require any
energy to occur.

Determination of osmotic pressure /potential of a plant tissue using standard solutions by basmg on;

1. CHANGE IN LENGTH OF PLANT TISSUES

Osmotic pressure is the concentration of the plant tissue. Potato Cylinders of same length are place in
different sucrose solutions.

The sucrose Solution, whose cylinder increased in length, is less concentrated compared to that of the
cell sap of the plant tissue. Thus the cell sap of the plant tissue (the cylinder) absorbed water by osmosis
from the solution and its cells expanded {became turgid) leading to increase in total length of the hard,
rigid, rough, swollen and stiff cylinders.

The solution, whose cylinders decreased in length, is highly concentrated compared to that of the cell
sap plant tissue. Thus the cell sap of the plant tissue (the cyiinders) lost water by osmosis to the highly
concentrated solution and its cells became flaccid (flabby) leading to a decrease in length of @ smooth,
soft, flabby cylinder.

The solution, whose cylinder almost remained with the same length, shows that the concentration of
the external solution and that of the cell sap of plant tissue are the same. In other wards they are
isotonic. There was no net loss or gain of water by both solutions/water molecule movement was in
both solution was at equilibrium

CHANGE IN LENGTH OF THE POTATO CYLINDERS

Cylinders of same length and diameter are immersed i m solutions of different concentration and left to
stand for 45-60 minutes, remove the cylinders and accurately measure and record the final length and
diameter .then obtain the difference in the length and diameter.

The solution, in which the change in the length and diameter is almost zero, is isotonic to the plant
tissue.

The cylinders placed in hypotonic solution absorb water by osmosis and increase in length and diameter
.thus the change in the length and diameter is positive.

The change in length and diameter is negative when the cylinders lose water by osmosis to hypertonic
solution.

RISING AND SINKING OF THE DROP

Two sets of the solution are made .one of which is dyed to become coloured .then dip the cylinders of
the same size in colour for 45 minutes .Remove the cylinders .with the dropper suck the coloured
solution and dip the dropper mid way into the corresponding clear solution and then release a drop .do
the same to other solutions.

The drop floats within /spreads (does not sink or rise) in the isotonic solution to the plant tissue..

The drop rises in the denser solution i.e. when coloured solution is less dense than clear solution
The drop sinks in less dense solution i.e. when the coloured solution is denser than clear solution.
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The density of the solution is directly proportional to the concentrat;on of the solution ie. as the
concentration increases.

The rate, at which the drop rises, increases with decreasing density of the coloured solution. The rate of
sinking of the drop increases within the density of the coloured solution.

When spread the drop spreads, there was no net gain or loss of water by cylinders in the coloured
solution, then the concentration of the coloured and clear solutions remain the same.

When the drop sinks, the hypertonic cylinders:osmotically absorbed water from the coloured solution
making it more concentrated than the corresponding clear one. The drop sinks faster when: ihe cylinder
has osmotically lost water to.the hypertonic coloured solution making it less concentrated than the
corresponding clear solution. The drop rises faster when the cylinder has lost more water to the
hypertonic coloured solution making it more less dense (less concentrated) compared to corresponding
clear solution,

Solutions of varying concentrations are set .cylinders of same size are made at least 1cm diameter and
6cm length. Immerse one cylinder in each solution. Let the experiment stand for 60minutes .remove the
cylinders without losing any drop of the solution. Then measure and record the final volume of the
solutions.
The solution whose volume remains the same or closest to the original volume ,has a concentration
similar to that of the potato cylinder .such solution also gives a ratio of initial volume to final volume of
1:1or nearest to that.
The solution which increased in the volume osmotically gained water from hypotonic potato cylinder
-thus the solution was more concentrated or has lower water potential or has higher osmotic potential
than the cylinder. .
The solution which reduced in the volume osmotically lost water to the hypertonic cylinder. Thus the
solution is less concentrated or has a higher water potential or a lower osmotic pressure or a higher
osmotic potential than the potato cylinder.
When arranging solutions in decreasing water potential or osmotic potentlal start with ore dilute
solution and end with more concentrated solution .this is because a more dilute solution has a higher
osmotic potential or water potential.
The cylinders in the solution with osmotic potential are characterized by being hard or turgid or rigid or
stiff, longer, swollen or bigger and with a rough texture.
The cylinders in the solution the lowest osmotic potential are characterized by being soft or flabby,
shrunken, shorter and with a smooth texture.
The importance of the above characteristics of the cylinders in different concentration are;

» The herbaceous plant takes in water by osmosis to become turgid and gain support.

»  Turgidity enables plant to store water.

*  Flabby nature leads to wilting of plant leaves to reduce water loss.

PERCENTAGE PLASMOLYSIS OF PLANT CELLS

The epidermal strips are immersed in the solutions varying concentration for 20 minutes.

Count the number of plasmolysed cells in every 20 celis .calculate the percentage pIasmolysqs of the cells
in each solution. Then plot a graph of percentage against concentration. -

NB. :
Sometimes a standard solution (a solution of a known concentration) is provided .this can be used to
prepare many solutions of varying concentration but of same velume. This is done by using dilution
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method .i.e. .a certain volume of the standard solution is obtained which is then dilute to prepare the
requlired solution, - i
Follow the formula below.
M;V; = M.V, Where M, -Concentration of standard soiutlon
V, = Volume of a standard solution to be diluted.
M, = Concentration of the new solution
V, = Volume of the new solution.
BENDING OF THE HERBACEOUS PLANT STRIPS/ CURLING OF THE STRIPS OF THE PLANT TISSUES
Obtain along inter node of a young plant stem e.g. commelina. Cut it into four longltudinaf strips. Dip
one strip into each of the three solutions of known different concentrations.
Observe the strips after 20 minutes.

The strip in the dilute solution more than that of the cell sap of the plant tissue, absorbs more water by
osmosis into its fleshy inner cells and then bends outwards.

The strip in concentrated solution compared to that of the plant tissue, losses water by osmaosis to the
solution, its fleshy cells become flaccid and the whole strip bends in wards. 7

The strip in the isotonic solution (similar concentration) does not curl (bend due to absence of a net loss
or gain of water.

lllustration of the bending (curling) of the strips in different concentrations.

in concentrated solution In dilute solution | 1sotonic solution

Concentrated  solution is | Dilute solution is hypotonic to the | Isotonic Solution has the same
hypertonic to the cell sap of | cell sap of the strip. Cells of the | solute concentration like that
the strip. Cells on the Inner | cortex/ inner side of strip therefore | of the cell sap of the 'strip

side of the strip loss more | gain more water cells, thus there will be no net
water than the epidermal | than the epidermis, causing | movement of water and the
célls, ~ causing inward | outward bending. strip does not bend.

bending. inner layer

) < @ idermis
\_ pidermis P
Epidermis

Outward bending No bending

inward bending

Measure the distance between the two bent ends and study how the distance between the two ends
varies with varying cancentration.

The strip bends in wards when its inner fleshy cells loss water osmotically to a hypertonic solution .due
to loss of more water by fleshy inner cells than the epidermal cells, the fleshy ceils shrink making the
whole strip to bend in wards.

The strip in the solution with the same concentration it remains straight without bending, this is due to
no net osmotic gain or loss of water by the strip.

The strip in the hypotonic solution bends out wards with its epidermal layer in wards _this is a result of
osmotic gaining of more water by the Fleshy layer, it expands more leading to out ward bending.

When the strics are immersed into solutions of different concentration their degree of curvature
increases with increase concentration i.e. the distance between the two ends becomes shorter with
increasing concentration.
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Study the iilustration of the curved strip

Epidermal layer
Floshy fayar |

O distance Devwesn the corvatuce

if the distance between the two ends is ptotted against the concentration of the solutions, a graph
showing an inverse proportionality between the d:stance of the two ends and the concentratlon of the
soluticns. -

PLANTS AND THEIR EXTERNAL STRUCTURES

DETERMINATION OF MAGNIFICATION OF A MICROSCOPIC DRAWING

View the specimen using 2 given objective lens (magnification poWer! like medium power view and draw
the specimen. Remove the specimen and place a transparent meter rule to measure the field of view
Record the size of the field of view in millimeter {mm). The size of the field is equivalent to the actual
size of the specimen .convert the size of the field of view into micrometer (um),{1mm=1000 ym}
Measure the size of drawing in millimeter and convert it into micrometer,

The magnification of the drawing = size of the drawing (um)
Actual size of the specimen {um)

if a part of the drawing is drawn, calculate the actual size of the part drawn (it can be one cell) and
record it in micrometer .then work out the magnification of the drawn part as shown for the whole
specimen above.
For example .if 10 cells are viewed in a field of view of 2mm, the actual size {(length) of the one cell
drawn is. ‘

2mm i

10 cells =0.2mm
Thus the actual size (length) of ONE cell is 0.2mm x 1000 =200um
Suppose the length of one cell drawn is 4mm, the length of the drawn cell in micrometer is
4 x 1000 =4000um

Thus the magnification of the drawing = The length of the drawing (pm)
Actual length of a cell (am)
= 4000 pm
200um
=X20

The common specimens used under this section are;
» Plant organisms e.g. Rhizopus {bread moulds) Algae (spirogyra), Bryophytes (moss) and other
plants.
s  Plant structures like leaves, stems, and roots, flowers and seeds .when studying i niant struciures,
consider the externai features.
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KIN(:EDOM: FUNGI
Reason: Body made up of (fine) filaments/hyphae
Phylum: Zygomycota
Reasons
* Sporangiophore/vertical hyphae/stalk with round sporangium

¢ Network of branching hyphae/mvcelium/stolon/horizontal hyphae

DESCRIPTICN OF RHIZOPUS

RHIZOPUS (BREAD MOULD)
Body made up of mesh work/network; of fine/thin slender; long/elongated filaments/hyphae/fibres;
some upright/vertical/sporangiophore; others horizontal/stolon; vertical

hyphae/upright/sporangiophore with spherical/round /swollen/large structure/sporangia; at their tips;

Classification of Rhizopus species

Kingdom Fungi

Phylum Zygomycota

Class Zygomycetes/phycomycetes
Order Zygomycetales/murals
Genus _ rhizopus, mucor

Drawing of a portion of mould observed under STRUCTURAL FEATURES OF RHIZOPUS
Medium power of a microscope ' It consists of a mass on thin branching, threadlike structures
s known as mycelium, long/enlongated,slznder/thin
threadlike vertical filament/hyphae called sporangiophaore,
terminating into a spherical/round, smooth/rough,
Q__s;wrangio;:hme black/brown called sporangium/spore case.
Mycelium '
Stolon It consists of stolon or linking  hyphae/horizontal hyphae or
filament and rooting hyphae the rhizoids. Stolon is long,
slender/ thin/fine, branched and forms a net work of hyphae
called mycelium. Mycelium has a large surface area for
X300 support. '
Rhizoids are numerous, thin, pointed and slender, they are
* Thin/pointed to easily penetrate the substratum.
* Many numerous to increase surface area for absorbing nutrients.
s To easily absorb nutrients easily by reducing diffusion distance.

Sporangium (spore capsule) -
It is ball shaped or bulbous or spherical, swollen, and dull coloured or black.

-
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Rhizopus is found in moist places te avoid desiccation. It is smooth, thus it can easily lose water leading
to desiccation.if exposed to high temperatures.. 2l ‘ : ;
The nutrition of Rhizopus is heterotrophic due to lack of chlorophyll

Adaptations of rhizopus to survive in its- en\nronment ; :
s long sporang:ophore/vert:cal/h yphae - to expose sporangfum for spore dlspersa!
s Thin/slender sporangiophore for flexibility to increase chances of spore dispersal
» Llarge/swollen sporangium to store/produce many spores to increase chances of
reproduction/propagation !
s Thin/pointed tip of rhizoids for easy penetration into substratum
s Many stolons for faster colonization/propagation
s Numerous sporangia to produce large amounts of spores;
®  Many horizontal filaments/hyphae/stolons to spread otit for easy colomzat:on ;/nutrition
e Numerous rhizoids for anchorage/food absarption
Limitations that the rhizopus face in its terrestrial environment
2 Thin so easy loss of water

¢ Lacks protective structures against water loss
Economic importance

* They enhance recycling of nutrients in an ecosystem by decomposing dead organic matter.
¢ Some species of mucor produce enzymes that ferment sugar and so used in production of
alcohol /breweries.

Phylum: Basidiomycota e.g mushroom
s Has septate hyphae
»  Has large cap/pileus; with numerous gills/famella
» Has a stalk/stipe; body made wup of fine filaments/hyphae, with rooting
hyphae/rhizomorpus/rhizoids; sheet like structures under the cap/lamelia;

Adaptations of mushroom

s At the ends of these hyphae there are swellings/ sporangia which contain spores for propagation

»  Numerous filaments/a Net work of hyphae for anchorage

*  Numerous rhizoids to increase surface area for absorption of food nutrients

e Thin rhizoids reducing the diffusion distance during absorption of food and easy penetration of
the substratum.

e Thick and short stalk for firm support of the basidium

=  Thick outer cuticle on the basidium to prevent dessication

*  Numerous membranes/ gu’ls on the lower surface of the bas:dmm increasing surface area for
spore productron

s Membranes on the lower surfdce of the basidium to avoid dessrcat;on

LICHENS
Crustose/crust-like  /flattened  body; t)ndi]ffere‘ntfated body;  has "hyphaé/ﬁ'lﬂrﬁénfs/rhizoids;
lobed;/requlary shaped o B L A R T
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Adaptations lichens

1. Numerous lobules which can break off and develop into a new lichen dlspersmg the alga and fungus
together :

2 Numerous soredia containing spores for propagation _

3. Hyphal filaments for support on to the substratum and for absorption of water/ mineral salts.

4. Broad to increase surface area for trapping a lot of solar energy for the alga to carry out
photosynthesis

5. Thin to reduce on the diffusion distance of the gases during gaseous exchange.

Drawmg of Lichen observed under medium power ADAPTATIONS

T nFingal cell 1. Green round aiga! cells for absorption of
sunlight for photosynthesis
O ‘ lgal cell 2. Numerous fungal hyphae for protection of
' 7 Fungal Hypha the algal cells from drying out
: O b 3. Elongated fungal cells to offer protection of

the algal cells
4. Numerous hyphdi filaments for anchorage

K¢ \
= * Fal I | :
>(;' ({g& (< \ yphal Filament ;.4 ohoorption of water

. X250

MOSSES
The moss plant is found in the main plant group (phylum) cailed Bryophyta due to possession of a
o Spirally arranged leaf like structures/simple leaves /false leaves :
e Body differentiated into simple leaves and stem attached to gametophyte anchored by
rhizoids ‘
o * Spore bearing capsule/sporangium at the end of the seta/stalk
Classification '

-Kingdom . Plantae
Phylum Bryophyta
Class : Musci
Genus Funaria
Class: Musci
Reason:-

o Small sized; stem with spirally arranged leaf-like structures;
®  Presence of thin rhizoids; '
e Prominent spore bearing capsule;

Adaptations that enables it to survive in its habitat
e |t has numerous rhizoids for anchorage and absorption of water from substratum
» |t has a large /swollen spore copsule to produce numerous spores allow quick colonization of
sporophyte on the land. s
e Has long seta/stalk to raise the spore capsule high for easy dispersal of spores

* Has spirally leaves to increase surface area/exposure to sunfight for photosynthesis.-
e Numerous leaves to increase surface area for light absorption
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s Thin rhizoids to ease absorption of nutrients

s [large/swollen sporangium to stare many spores

e Erect stem to expose leaves for photosynthesis

e Frect/upright seta to expose sporangium for easy dispersal of spores
o Thin seta for easy swing for dispersal of spores

HABITAT
7 " Moist/damp/damp shaded terrestrial soil/tree
Drawing of a moss PLANT trunks/walls of houses/buildings

Moss plant is adapted to surviving in moist areas of
land due to possession of swallow rhizoids, very

pore sac/sporangium
short stalk and small leaves.

STRUCTURAL CHARACTERISTICS
Sporaphyte is attached to the leafy gametophyte

it has Sessile/unstalked ovate, small sized, net
veined, hairy, pale green “leaves” which are spirally
arranged on a simple stem.

Stalk/Seta

Economic importance
e Their decomposition increases soil humus
content/fertility.
2hizoid X30 ¢ They add oxygen to the atmo‘sphere and
' remove carbon dioxide from it.

FERNS

Classification .

Kingdom Plantae :
Phylum Filicinophyta/pteridophyta
Class Filicineae

Order Filicales

Genus Dryopteris

PHYLUM: Filicinophyta/pteridophyta

Reasons
e Possession of relatively large leaves
® Sori undérside/lower surface of the leaflets
¢ Numerous adventitious roots.

To describe the structure
» Differentiated into adventitious roots/rhizome; leaves/fronds; lamina divided into leaflets/pinna
with pinnules;
» Lower surface has sori/group of sporangia; -
e It has large leaves (fronds) arising from a thin rhizome. The rhizome bears a mass of fibrous
adventitious roots.
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/’7? Characteristics of fern plant
7§ s It bears relatively large leaves’
el * it bears adventitious roots

It bears numerous sori underside the leaflets
It has along hard leaf stalks with vascular bundles..

P S
];"'nffur‘:“

*

Adaptations of the fern plant to its environment

» It has relatively large leaves for losing excess water and
absorbing more light for photosynthesis :

It has long adventitious roots for anchorages and for absorbing water

It has numerous sori for producing many spores increasing chances of reproduction
It has long leaf stalk to raise the spore case/sori high for easy dispersal of spores
It has buds for vegetative reproduction

The leaves are compound, each consisting of the main axis (rachis)/have a thick base or petiole bearing
leafiets called pinnae, each of which is subdivided into pinnules.
The lower surface of the pinnae bears some clusters of sporangia.

KINGDOM: PROTOCTISTA EXAMPLE: SPIROGYRA
i Kingdom Protoctista ; »  Unicellular/single celled
*  Numerous identical ceiis
Phylum Chlorophyta *  Spiral chloroplast
= Filamentous/thallus/ filamentous body
*  Septate filaments/Septate cells/cells joined end to end
Class Chlorophyceae
Order zygnematales/conjugales
Genus Spirogyra

_ Structural characteristics of spirogyra

Each filament is a chain of rectangular cells, joined end to end/separated by end walls.i.e its
filaments are separate lengthwise.

it has thick cell wall. ,

it is long, unbranched and filamentous.

It has long spiral shaped chioroplast.

It has numerous small circuiar pyrenoids.

It has a large vacuole.

{t has thin cytoplasm.

Drawing of two adjacent cells of specimen P as seen under
medium power of a microscope
Coll wail

Spiral chloroplast _

Pyrenoid
X100-Xp00
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Adaptations of spirogyra to survive in its environment

* Long filamentous for increased surface area for absorbing sun light for photosynthesis.

® The cells are joined end to end to ease fragmentation or sexual reproduction and for flexibility.
® it has long spiral chloroplast to increase surface area trapping sun light for photosynthesis.

* Itis a thin filament for easy floating on water.
* |t has numerous pyrenoids to store much food.
* It has thick cell wall for protection/preventing bursting.

* Septate/segmented for easy fragmentat:on/propagatlon

* Filamentous for easy diffusion of nutnents/matenafs

Economic importance.

* Spirogyra / algae are the primary producers in fresh water ecosystems.
¢ They release oxygen into the water for use by aquatic organisms.

PHYLUM: ANGIOSPERMOPHYTA/TRACHEOPHYTA/SPERMATOPHYTA ( higher plants)
These are seed bearing plant with the following characteristics

* Body differentiated into roots, stems and leaves

®  Presence of flowers
* Presence of vascular bundles

Angiospermophyta/Angiospermae

They are sub-divided into two classes
Class: Monocotyledoneae

Class: Dicotyledoneae

Reasons basing on the observable features

Monocotyledoneae

Dicotyledoneae

Parallel veined leaves.

Has feaves with net work veins

Leaf sheath

Has Leaves attached to stem by solid lopg stalk

Fibrous root system.

Presence of one main root with numerous
lateral branches which is tapering and fong

Narrow and elongated leaves

Has Leaves with broad/large lamina

Vascular bundles distributed randomly
distributed in the stem.

Vascular bundles radically arranged on the ring
of the cambium.

Has a central pith and a clear cortex

Star arrangement of xylem tissues in whose
arms are the phloem tissue ., -
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THE STEM AND ROOT STRUCTURE

Drawing of a cross section of a Dicotyledonous
stem

Drawing of an internal stru¢ture of a
dicotyledenous root o

Epidermis
Cortex

Pith
$-Endodermis
mbium

Phicem

Xylem

fliferous layer

ylem

These include; Parenchyma tissue, Sclerenchyma tissue, Coilenchyma tissue and Epidermal tissue
Parenchyma tissue is characterized by having the following features. '

s |t is made of spherical or round cells.
e |ts cells have thin cytoplasm.

¢ lts cells have large food vacuole.

e Its cells area closely packed.

e |ts cells have starch granules.

s lts cell has thin cell wall.

Drawing of three parenchyma cells

ol wali
Starch Granuie

A Cytoplasm
L Cell membranea
- %300

Drawing of two Guard cells and
Adiacent cells
=mese-Adjacent cell/
epidermal cell
' hin outer wall
hick inner wall
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Functions of parenchyma cell
* Itis used for storage of food due to possession of starch granules and large food vacuole

e Itisused for support when turgid due to belng closely packed
[ ]

Collenchyma tissue

It is characterized by having; Drawing of Two collenchyma cells
® Cell with.thick cell wall , :
* Polygonal (rectangular)cells
* (losely packed cells

Cell wall/
~Cell membrane

%200

Collenchyma tissue is used for support due to its closely packed cells with a thick cell wall.
SCLERENCHYMA TISSUE

This tissue is characterized by having;

* Thick walled cells Drawing of scéemnchyma Tissue
¢ Hollow and elongated cells = -

= Cells with no cytoplasm
e Cells with narrow lumen
e Lignified cell wall.

* Polygonal cell tissue

Functions of sclerenchyma tissue
e Itis used for support due to possession of a very thick lignified cell waII
» It cells are hollow for easy flow of materials. -
e |[ts cells have a narrow lumen to facilitate capillarity

Epidermal cells
e Its cells are polygonal or rectangular
® |tis thin and thus transparent.
e |t cells are closely packed.
¢ They are Elongated
¢ Have thick cell wall

Drawing of Epidermal cells

Functions of epidermal tissue
¢ They are closely packed to protect inner tissue from
physical injuries.
s Have thick cell wall for protection
¢ Elongated cells offer a large surface for protection.
NB
* \When a cross section of an angiosperm stem is stained W|th an acidified pyloroglucmoi lignin in
the tissue s of sclerenchyma and xylem stains red or pink. ~
* When asked to draw a tissue plan of section observed under a microscope, only draw tissue lay
out without showing details, i.e. tissue plan of the description of the dicotyledonous stem.
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INSECTS
insects belong to class insect of kingdom animalia of phylum arthropoda.
About seventy five percent of all known species of animals are insects. They are found in various
habitats all over this planet, earth. They are in a great variety but share some general characteristics.
Some are beneficial to man and others are harmful to man.
Arthropods are divided into 5 classesi.e. Insecta

Arachnida, crustacea, Chilopoda and Diplopoda

These are animals in phylum arthropoda with the following distinguishing characteristics. |
* Have exoskeleton -
¢ Have jointed legs
* Have segmented body.

Classification of selected arthropods is shown in the table below.

A table of classification for selected arthropods

Arthropaods phylum class Order
Bee/wasps Arthropoda Insecta Hymenoptera
Soldier termites Arthropoda Insecta Isoptera
Housefly/mosquitoes | Arthropoda Insecta Dipteral
Tick Arthropoda Arachnida Acarina
Cockroach Arthropoda Insecta ' Dictyoptera
Grasshoppers Arthropoda Insecta Orthoptera
Spider Arthropoda Arachnida

Sugar ant Arthropoda Insecta Isoptera
Butter flies/moths Arthropoda . | Insecta Lepidoptera
Beetles/weavils Arthropoda Insecta Coleoptera

Kingdom: Animalia (all the specimens)
_ Reasons: Presence of:
o sensory structures e.g. Eyes
* Mouth for feeding
®  Structures for locomotion e.g.limbs

Class: Insecta (housefly, worker bee, worker termite, grasshopper)
Reasons '

' Three main body parts.

* One pair of antennae.

* Three pairs of limbs/appendages.

® Three thoracic segments (prothorax, mesothorax and metathorax)

Class: Arachnida(tick)

Reasons .
* Two main body parts i.e. head fused with thorax, and abdomen -
®  Four pairs of limbs.
® Lack antennae
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Worker bee

Worker termite

Housefly Grasshoppé-r“.:_ Tick
Crder: Diptera Hymenoptera Isoptera Orthopteran | Acarina
Diet: Fluids e.g. faeces | Fluids e.g..| Solid substances | Solid .| Fluids-e.g. blood
-Proboscis is | nectar e.g. wood - substances e.g.
Reason: expanded at the -Mandibles are | grass -Chericerae have
tip to suck fluids. | -Glossa is | sharp for cutting | -Mandibles are | hooks for
narrow at tip - sharp for | piercing animals
for sucking cutting
Transmission of | Pollination Destruction  of | Destruction of | Parasite on
Ecological | B&™S that cause | -Pollen baskets | wood . | vegetation mammals
rile gand diseases. on hind legs for | -Hard mandibles | -Sharp -Chelicerae have
hou\: -Hairy body | attachment of | for cutting wood | mandibles for | hooks for
: enables pollen cutting grass piercing skin of
suited -
attachment  of mammals
germs
-Pit latrines -Bee hive - Termitarium | Green grass Bodies of
Habitat: -Rotting garbage OR mammals
-Termite mound
DESCRIPTION OF BODY PARTS
Housefly Worker bee Worker termite Grasshopper Tick
-Rectangular, sooth
ovate/Triangular | -Triangular dorsal surface, Fused with
Head - f
eneral shaped shaped brightly coloured, | -Large thorax and
B -Hairy -Hairy dorsal-ventrally abdomen
flat. .
|
—_— Dull Large, Dull Large, Dul
One coloured, coloured, smooth,
coloured, oval-
eye: comma- protrude, oval-
shaped, dorso- No eyes Small
laterall shaped, dorso- shaped, dorso-
coa / laterally laterally
positioned. .. s
position. positioned. :
Housefly Worker bee Worker termite Grasshopper Tick
:.ntenn Short, hairy, | Short, hairy, | Short, not- hairy, Short thin
i segmented, with | segmented, segmented, blunt = e s " | No antenna
) i pointed, jointed
bristles. bent ending
s . . . Mandibles are two,
. ._ | proboscis is | Mandibles are 2,
-Proboscis is 4 ; hard, large,
pointed and | short, pointed, 2 palps, 2
expanded at the serrated. :
" curved at the | strong, curved, . . chelicerae,
Mouth | tip. : : Maxillae are two, 2
) end, mandibles | sharp. ) Hypostome is
parts: | -Large labium . hairy a4
. are two, small. | Labial palps . T, = barbed,
-Maxillary palp - Labrum is one, g
; blunt for | are 2, jointed, i i needle-like.
short, hairy. ; Y thin, hard. Labium
moulding short, hairy . .
is one, hairy.
pollen/wax
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3 segments, hairy,

striped, ) : X .
, Lag 3 segments, Thick, box-like, | Fused  with
Halteres are 2, . i ;

Thorax; hairy, 3 segments consists of .3 fused | head and
shilrt, attatied on segmented, segments abdomen
the third thoracic g o & )
segment. ‘

Four, flattened, Are 4, forewings
two, leathery,
. membranous. . .
Wings | 2, transparent, s Wingless / no | narrow, veined. :
: Inner wings . : No wings
network veined wings. Inner wings two,
have hooks on .
—— | thin/membranous,
pede broad & veined
Has 6 legs, jointed
: : i, flexibility,
6, hairy, jointed, | Six,  jointed, for' gmbuhty
. pointed spined for
have glandutar | hairy legs. ’ . .
- 3 pairs, jointed, | protection. .
. pad between the | Hind leg long, ) Eight,
Limbs: smooth, almost | Hind legs are long, | ~° ;
2 claws. has pollen . jointed, hairy
' : L equal size. have large femur
Hind limbs are | basket on tibia, . .
s ollen brush forcreating a lift
8 b force.have curved
claws for gripping
. Segmented, ;
S

Abdom Segmented, hairy, narrow, has a | Segmented, egmgnted, Fused . with
pointed . terminal segment | thorax and

en: . sting at the | smooth. .
posteriorly, short ; has cerci head

posterior end.

specim p— Weevil

k
A Butter fly Sugar ant cockroach Millipede 7 /Bectles
h :
.TWO’ L Has Two, long, thin,
: antennae .
Two long club- ; tapering antennae
Two small sized
shaped/knobbed Has two large
compound ,
antennae et compound eyes Sharp  mandibles,
Two large ¥ Two, large, | pair of long | Has a
Two serrated .

Head compound eyes mandibles serrated mandibles | segmented rostrum/sno |

region | Two long Toie ’Ion Two long, | antennae ut/boring
makxillary palps e rﬁente d 8 segmented Has eyes/oceli mouth pats
Long coiled magn dibles maxillary palps, | Has curved labrum
proboscis two segmented

Two short g
labial palps
segmented
. curved labrum
labial palps
4 viened,wings Two pairs
Outer wing thick, Hard/ thick

Thorax . : ; .

. No wings long & narrow, No wings _ | outer wings;

Wings . . S :

Inner wing thin & longer thin
broad/large inner wings
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- .. | 6 joi [ : . 5 jointed |
6 jointed legs with | . fointed legs Long with pointed : !6:..jom o
with curved : _ . with  claws
L curved claws and spines, curved | Many jointed limbs |.. -
Limbs . claws and . ; and -
sticky  glandular | ~_, claws, large sticky | with curved claws N
sticky glandular : glandular
pad arolium , :
pad pad .
. Flattened and ha o
Abdom Tapering a_ vl 5@ Tapering
en osteriorl Bair of sgnented osteriorl
= P SR hairy anal cerci P Y
Drawing of Ventral side of the l
head of termite :
Compound Eye
Antenn
Palp
—Proboscis

compound sye

aftenna

—| abial palp

tabium ¥2-¥5

—Folien baswet

—L abeiium
owth opeing
Satfvary duct

Trochanter

THE EARTHWORM
It is found in phylum annelida

Habitat:

Reasons Reasons
» has sharp/ bristle like chaetae in each ¢ Segmented body for
segment, movement

damp /decompaosing moist  organic
matter/mud soils :

flexibility during
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* _has metameric segmentation
.® presence of septa
¢ soft cuticle,
e cylindrical body.
Class: oligochaeta
Reasons
® Has two pairs of chaetae in each segment
® Presence of clitellum
It feeds on decaying matter of both plants and
animals found in the soils. It is adapted to this
feeding habit due to possession of;
* The mouth for swallowing food.
* Pointed ends for borrowing into the mud
in searching for food.
* The anus foe passing out egesta containing
the soi.
* The moist soft cuticle for borrowing into
the mud for food

e Has Pointed/tapering ends for penetrating
the soil/easy burrowing

¢ Has chaetae for locomotion/Numerous
chaetae for gripping onto mud

¢ Stream lined body for easy movement in
damp soils

e Cylindrical body for easy movement in soil

* Has Moist soft cuticle for gaseous exchange

* Long body for easy movement in burrows
and to increase surface area for gaseous
exchange

¢ Mouth for swallowing focd in moist
soil(decaying matter)

¢ Clitellum for carrying the eggs

s Anus for passing out egesta which even
contains soil

MILLIPEDE
Description
The long body is cylindrical, segmented, covered
by hard cuticles, bears two pairs jointed limbs on
each segmented and dark coloured .the body
segmented for flexibility, hard cuticles for physical
protection .numerous limbs for locomotion, and
dark cuticle for camouflage
It is commonly found in the litter of the forest and
the garden which may moist .
The millipede is able to feed on the litter /plant
materials due to possession of hard shard
mandibles used for cutting the litter.
The importance of the millipedes in the
environment

* |t causes decomposition as it feeds on the

litter.

* Its sticky egesta blinds soil particles hence

improving soil structure

* [t improves soil aeration as it burrows

* It improves soil drainage as it burrows

* |t adds humus to soils when it dies and
decomposes

® Itis the source of food to other animals.

adaptations to living in this environment

* It has sharp and hard mandibles for cutting
food (litter)

® |t has ocelii for seeing

* It has a pair antennae for sensitivity

e [t has hard cuticle (exoskeleton) for physical
protection

* It has jointed limbs for flexibility.

* Its body is segmented for flexibility during
locomaotion |

e its exoskeleton is dark coloured for
camouflage.

¢ |t has numerous limbs for fast locomotion

* It has cylindrical body for easy burrowing

Importance of the earthworm to the environment

¢ The pointed ends makes it able to borrow into the soil in order to improve soil aeratlon so:l
drainage ,mix up the soils and soften up the soils foe easy root penetration 5

* ltisasource of food to other animal

Copyright: Bandikubi Robert (077-2-582857/0704728546 {email: rbandikubi@yahoo.com)
196




Copyright: Robert Bandikubi 077-2-582857/0704728546 {email: rbandikubi@yahoo.com)

Similarities between millipede and earthworm

Both earth worm and millipede have a mouth, anus and cuticles structure for Iocomotlon segmented
body cylindrical body, and long body

Differences between earth worm and millipede

Earthworm ' Millipede

Has soft cuticles Has hard cuticle

Has no eye _ Has ocelli

Has no distinct head Has distinct head

Has chaetae Has true limbs

Has no mandibles Has mandibles

Has clitelllum : : Has no clitellum

Has no antennae Has antennae
TICK

Class: Arichnida
Body
*  Four pairs of limbs/legs
* Body divided into two main body parts i.e Cephalo-thorax which is thick broad and has
hairs and abdomen
Eyes: NO compound eyes
Antennae: no antennae
Mouth parts: segmented and end in pincers/pointed/tapering tip

Adaptations of tick to its mode of life/as ectoparasite
* Legs with spikes/claws for firm attachment
Tc}ugh,s}ipperly exoskeleton for protection against mechanical injury
Dull/dark coloured for camouflage
Hooked/curved mouth part for firm attachment
Flattened body to fit on the body of the host for protection
* Has sharp/pointed mouth parts for piercing
* Has sharp sucking mouth parts for sucking blood/food
¢ Sharp claws for clinging onto the host
e Has chelicerae for penetrating/piercing the skin of the host

Drawing of dorsal view of a tick

Chelicerse
edipalp
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FLOWERS

A flower is the reproductive organ of the plant. it consists of floral parts arranged in whorls or r:ngs
These are: = :

* The sepals together forming the calyx
The petals together forming the corolla

* The stamen together forming the androecium which consists of anther and filament.

» The carpels together forming the gynoecium or pistil which consists of stigma, style and ovary
These floral whorls are usually attached on a receptacle at the end of the flower stalk (pedlcel)
Some flowers have an extra whorl of sepal like structures external to the calyx called epicalyx.
The reproductive parts i.e. stamens (androecium) and carpels (gynoecium) are the essential parts of a
flower.
All the other parts e.g. sepals calyx and corolla are referred to as non-essential parts.
In flowers of most monocotyledonous plants, the sepals and petafs are undistinguishable and are
collectively known as_ perianth.
Pedicel is the flower stalk and Peduncie is the inflorescence stalk.
Corolia tube is a tube formed by the union of lower parts of the petals e.g. in morning glory flower.
Petaloid — (describes coloured sepals {calyx))

TERMS USED IN FLOWER DESCRIPTION

Actinomorphic (regular) flower- Is a flower possessing radial symmetry and capable of division into
symmetrical halves by any longitudinal plane passing through the axis.

This is in a case where a flower can be vertically split through the center in any plane and all the
sections produced have identical parts.

Zygomorphic (irregular) flower- Is a flower possessing bilateral symmetry and capable of division into
symmetrical halves by only one longitudinal plane passing through the axis

This is in a case where a flower can be split into two identical sections in one plane only e.g. bean flower
Hermaphrodite or bisexual flower:-Is a flower possessing both male {stamens) and female (carpels)
" parts.

Unisexual flower-1s a flower possessing one sexual part i.e. EIth”I' female or male. If such a flower has
only stamens, it is referred to as staminate. If it has only carpels (pistil) it is referred to as pistillate.
Dioecious plant-Is a plant in which staminate and pistillate flowers are borne on separate plants e.g.
pawpaw.

Monoecious plant-Is a plant which has both staminate and pistillate flowers e.g. maize.

The gynoecium .The gynoecium/ovary is said to be monocarpous if it consists of one carpel e.g. cassia.
Apocarpous.if it consists of more than one free carpels and syncarpous if it consists of severaf fused
carpels.

A drawing showing the structure of a pollen grain (surface view) under medium power of a microscope

for:.
Pollen grain of insect  pollen grain of

pollinated flower wind pollinated
trower
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- Adaptations

_ The pollen grain from a wind po!lmated flower is
s small; which makes it light; so that it can be easﬂy carried off/blown by wind,
« The smooth surface reduces air resistance from one flower to another.

The pollen grain from an insect pollinated flower is
e [orge, to increase the surface area for attachment onto the insect’s body,
e The spiny surface is to stick on the body of an msect [stigma.
FLORAL FORMULA
This is a conventional formula showing the number of floral structure and nature of the flower and its
" structure.
The following symbols are used in floral formula.
A floral formula is a method of expressing the number and arrangement of the four whorls of a flower
using standard symbols.ie.
- Floral diagram of Latana camara
(‘lj = actinomorphic
.. = zygomorphic
Calyx
Corolla
Androecium
= Gynoecium
= perianth (petal/C and sepal/K are not clearly
istinguishable/indistinguishable)

=T TN
TR

o v o

A number following the whorl abbreviation=number of
parts in the whorl .e.g. KS. Same number in brackets =
_parts joined e.g. K(5)

K5 = five free sepals

kg = five fusedsepals Floral diagam of Hibiscus flower
G1 = flower has one inferior carpel
G1 = flower has cne superior carpel.
B il A link between two whorl symbols, one
inserted on tfe other.eg
Cis) As
Aco =numerous stamens (usually more than 12)
@ = pistillate flower
3 =staminate flower

‘f = Bisexual flower
O =position of main axis

P (3+3) = two undifferentiated whorls which are united.
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Specimen Gynoecium Androecium Features of Petal s and
sepals
K-Maize flower _

No gynoecium Three free stamen; free | Dull coloured
filaments; anthers free; | ;bisexual/staminate;
long; slender pendulous | anthers hanging outside
smooth large bilobed | the bracts;
brightly  coloured and inflorescence/raceme/flow
loosely attached to|ers are borne  in

filtament which are thin,
long, flexible and slender

pairs/spikelets; pendulous
stamens;zygomorphic;

Maize Inflorescence

It consists of a main axis called peduncles which branches into many branches
that alternately attached to the peduncies to. expose the florets for easy
pollination. Each branch bears numerous and paired spikelets which is also
alternately attached to the branches .The spikelets in the pair .one is
stalked/asessile and the other is sessile/unstalked.

The spikelets (florets) are aiternatively attached to the peduncles and irregular,
Each spikelets bears two florets which are covered by bracts. The outer bracts
are called glume and are hairy, hard, tough and curved or boat shaped, the inner
hracts called Palea are membranous or thin, smooth, curved in wards and occur
in pairs .both inner and outer bracts are parallel veined and dark coloured.

L-Crotolaria

One carpel; stigma | 10 stamens ,nine fused into
long/flattened; hairy; | stamen tube; which are
short style ;superior | grooved; curved and long with
long curved smooth | free short filaments, anthers
ovary bilobed; round; efongated:;
brightly coloured

Bisexual ;irreguiar/zygomorphic; five calyx not of same size/two big/large ones;
corolla-five petals; two fused keel petals/3 free ones ;vieined smooth and thin
petals

Androecium —ten stamen ;9 fused and one free; stamen port of the filaments
fused (9 fused) to form a stamen tube.long filament for the single stamen and
short filaments for the 9 stamens.

Two types of anther/7 elongated rounded and shorten

Monocarpous pistil; very short style and hairy in crotolaria

M -bougainviilea

Each floret has a pistil | Florets have eight, Long;

with a Elongated; | thin/slender; free; smooth; P B o
Superior; ovary with | filaments and bilobed vgma
short ;thin; style and | ;round/circuiar anthers; sty
elongated ;hairy ‘ iy
stigma;
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inflorescence

It consists of three asessn’e b:sexua] and zygomorphic florets all attached ot the
end of the pedunc!e Each ﬂoret is' dttached on inner upper surface along the
midrib of the bract. The ped:cel of the ﬂoret is fusea' with the midrib of the bract
which is bright coloured Yarge and veined.Eath ﬂoret has perianth which is dufi
coloured and fused into funnel tube Bracts, Large /broad; veined; thin; smooth;
tapering towards the apex

N-commelina

Each  Florets  has | Free ‘s:t!amen' consisting  of  brightly
syncarpous with | coloured;bilobed;elongated anthers that are
stigma trilobed ;hairy | supported- "By. long, thin;hairy middle way
attached on relatively | and flexible filament.

long style thin and ‘
slender and brightly
coloured ,Superior
ovary and

An inflorescence

It has one or few flaorets on the peduncle which are a sessile (stalked).Each floret
has a single, curved, hairy, dull coloured and parallel veined spathe (petal like
bract).Each Fioret s stalked; bisexual; irregular /zygomorphic.; have
three,broad;veined,thin smooth;curved free brightly coloured petals and calyx
three; tapering veined; thin and hairy;

P- bidens pilosa

Pistil with | . It has five stamens with
long/elongated fused, bilobed;
inferior ovary and | elongatedflong  anthers

two/forked fused; | and short; filaments; with
hairy; stigma regular symmetry.

An inflorescence

Draning of the Tubular fotet of Bidens Pilosa

It has numerous sessile florets which are attached onto a flattened (cup shaped)

and expanded apex of the peduncle surrounded by a calyx - like involucres of
bracts. '
Two types of floret occur,.both sessile with fused corolfa, free and spiny calyx and

an inferior ovary with one ovule attached at the base of the fruit.

The numerous, sessile inner florets called the disc or tubular florets are

arranged in the circular pattern around the centre and closely packed.

The disc or tubular floret are bisexual, Actinomorphic and consists of five fused

petals which form a tube hence the name tubular floret. Its petals have many

corolla projections.

It has five stamens with fused, bilobed, and elongated anthers and short

filaments, Pistil has long forked stigma.

The ray/outer florets are called ligulate floret in which the corolla tube is

extended and has no stamens and pistil (is sterile.) and are covered by numerous

overlapping and dull coloured bracts making the involucres.

‘The ray (ligulate} florets are zygomorphic and found at the peripheral of the

expanded apex of peduncle. It consists of broad/open petals at the apex which

are tubular at the base.
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- | Lantana camara

The florets have a
Syncarpous pistil that
consists of
bilobed/bilocular/bica
rpel: knob-like;
obliquely  attached
stigrqa to broad base;
superior; ovary by a
short; thin; style.

Four Stamens with large;
bilobed; elongated; ovoid
shaped anthers attached
to a short; thin; fused with
petals filaments.

tigma

tyle

vary

/

Inflorescence
fantana

of

The inflorescence consists of the thorny main axis/peduncle from which -
numerous; sessile/unstalked; bisexual; zygomorphic; florets/flowers attached on
a clubbed apex of peduncle at almost the same or different points. The
inner/young florets are arranged around the centre and closely packed while the
ofder florets are found at the peripheral of the expanded apex of peduncle.

All florets are enclosed by dull coloured; oblong/ovate; hairy; tapering; thick;
free; parallel veined; bracts

| Floret

Each floret is bisexual; zygomorphic; sessile/unstalked and their petals are
brightly coloured; four; thin; curved; veined: lobed; and smooth; fused to form a
tube hence are tubular.

Florets have four stamens with large; bilobed; elongated anthers connected to a
short; thin; fused with petals filaments,

The florets have a syncarpous pistil that consists of bilobed/bilocufar/bicarpel:
knob-like; obliquely attached stigma to broad base; superior ovary by a short;
thin style. All florets have thin/membranous fused and veined sepals. All the
florets are enclosed by dull coloured bracts.

Banana spothe The pistil is syncarpous, | Flattened: elongated;
consists of inferior; elongated; | grooved, bilobed, brightly tigma
curved, and tapering ovary | coloured and curved (shovel) ,
towards the base, with long; | anthers and filaments are Style
curved; grooved style with | long; flattened: and thick
trilobed stigma (3 fused
stigmatic  surfaces) and n
brightly cofoured.

inflorescence ft consists of a stout main axis/peduncle on which numerous; sessile/unstalked;

bisexual; , zygomorphic and clustered florets which are arranged in two rows
and attached at the base of inner surface of the dull coloured: prominently
paralle! veined ,large ,thick(fleshy)and in ward curved/boat shaped spathe/bract.
Each floret has two perianth which are curved/boat shaped; parallel veined; dull
coloured and attached to the ovary.

One of the penanth is large and long while the other is short and small.

The pistil of the floret is syncarpous, consists of inferior, elongated and
posteriorly tapering ovary, elongated, grooved style with trilobed stigma (3
fused stigmatic surface) -

Its stamens consist of long and slender filaments supportmg flattened,
elongated, grooved, bilobed, brightly coloured and curved (shovel) anthers. -
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Hibiscus flower

| attached  to

Syncarpous pistil with
Five carpel; and fused;
broad; hairy; sticky;
branched; stigma
) free;
broad base; superior
ovary by long; flexible;
thin;  slender; free
style.

Androe_ci'um__ .+ consists - of
Numerous; filaments fused with
a stamen -tube; whichis long;
end of the filament are free;
and attach anthers which are
bilobed; -round and . brightly
coloured: Yo

Calyx/sepals are Five,
fused, taper towards
apex; parallel veined;
hairy; thick; and dull
coloured;

Morning
potato

glory/sweet

2/3 carpels;,
stigma
bilobed/trilobed; -
round; hair;} style;
long; thin, superior
ovary round and
smooth

fused;

Five stamens, long; free ;and
slender ;thin filaments ;hairy at
the base attached to the petals;
filaments taper at the apex;
bilobed; long; large Anthers

Drawig uf kegtudinal section of mariiog Glory

Guinea grass

Two feathery brightly
coloured; long stigma;
style is short; ovary
superior and round;

Three stamen; filament long ;thin;
Anthers pendulous; dull coloured;
loosely

bilobed large; long
attached to filtament

irthery shgma

Guinea
inflorescence

Has main axis/peduncle/rachis with lateral branches of variable length reducing
upwards towards the apex; attached oppositely/whorly/alternately having many
florets/flowers/spikelets.
some spikelets are single/in groups of 2/3 all having stalks which are of varying
length attached alternately on the peduricles and lateral branches/main axis
terminating into a spikelet.

Gynandopisis gynandra

Slender;  elongated;
superior ovary; with
short /reduced; hairy

style; and bilobed;
hairy; spherical;
stigma;

Free; long ; slender filaments
elongated

with  bilobed ;
anthers;

Pedicel

Gynandra
inflorescence

Individual un stalked flowers; attached along elongated main axis/peduncle;
arranged spirally/alternately; with older flowers lowermost; and younger flowers
uppermost; ending at the same level;
Petals are Free; smooth; veined; narrow at base, and broad at the tip; calyx are
Free; hairy; taper towards the tip/boat shaped /curved inwards;

Copyright: Bandikubi Robert 077-2-582857/0704728546 (email: rbandikubi@yahoo.com)

203




Copyright: Robert Bandikubi 077-2-582857/0704728546 (email: rbandikubi@yahoo.com)

Cassia

it is ° monocarpous
Pistil; with elongated:
dull coloured; curved:
and superior ovary;
short style and hairy
flattened stigma
surface.

Each floret has numerous

AR

stamens with filaments of P mfe

varying length which bear
bilobed, elongated, thick and
curved anthers with variable

sizes.

{
A\ mrm head
ff flament

*r'-ceoracie
&L__M_ﬁ:.ﬁcer

Cassia inflorescence

It consists of numerous, bisexual, and zygomorphic florets attached to a
clubbed end of the peduncle. Florets have long stalks (pedicel).

Florets have curved, free (polypetalous), brightly coloured, large,
prominently veined and papery (thin) petals. _

Male paw paw flower dett; brightly | Five;  fused: short;
coloured: stamens | fapering towards the tip;
fused with corolla | veined; dull coloured:
tube;  with  large: | Five; brightly coloured;

No Pistil/gynoecium | bilobed; elongated | fused forming a- corolla

anthers attached onto
short ; thin filaments;

tube towards the base ;and
towards the apex they are
free and broad;

solanum/entengongo

It bears lobed small
stigma, short hairless
style, and superior
ovary

Five; brightly coloured;
having short filaments,
have large; elongated;
bilobed brightly
coloured anthers

Five; tapering at apex;
green in colour; f{ree
(separate); bear spines and
dull coloured.Use of spine
is for protection against
predation.green colour is
for photosynthesis

Recaptacle

Pedicel/Aowar stalk

Drawing of the longitudinal section of
solanum flower

e dicei/flower stalk

Five;  bright coicured;
fused; large (broad);
smooth; lower surface

covered with hairs; veined
and bear pollen guide;
Brightly coloured to attract
pollinators (insect).

large to provide a large
surface area for landing of
the insects,

Example: floral formula of cassia

Kis) CsAyp G,y

The floral formula of a hibiscus

& \{ Ks) Cs AcoG g

Kis) = Five fused sepals or calyx
C = Five free petals or corolla
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Aea = NUMeErous stamens ‘
Gys)= Superior ovary with F vg fused carpais

Floral formula of bouga"i‘mfillea flower T ' ’
50
0 1‘2 Ps51A:G 1

The number of each floral part is represented by numeral sutJ_Scrip;c to the symbolr.

=petal in the corolla & =single bilobed anther

} =sepal in the calyx =gynoecium of four fused carpels - i

~ N =used to connect fused parts

A FLORAL DIAGRAM is a flora! map representing the different parts of a flower, their number, structure,
the relation they bear to one another and their arrangement on the mother aA floral diagram is
constructed on a series of concentric circles, one for each whor! (floral part).

On each circle, are drawn the various floral segments in their correct relative positions and showing
fusions of parts where these occur.
Standard symbols used in making the floral diagram representing the different floral whorls.

When constructing a floral diagram, hold the flower so that the pedicel is furthest from you and the
petals face you directly. i
= ' }

DESCRIPTION OF THE STRUCTURE OF THE INFLORESCENCE AND FLORETS

INFORESCENCES;

Is a collection of flowers borne on the same main stalk or arrangement of flowers on plants.

Each flower is called is a floret.

A floret may be free or they be closed in the set of bracts.
An inflorescence also refers to the growth of many flowers on the same stalk. The stalk that bears the
flowers is called peduncle or main axis .It ‘may be divided into branches of different length or not
divided.

Glume-is a bract like structure, two of which enclose a spikelet.

Lemma/lower/outer bract - is a small bract in whose axil arises a grass flower.

Palea/upper/inner bract - a small bract arising from the axil of a flower stalk, just above the flower

1. MAIZE INFLORESCENCE
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Drawing showing Maize spikelet The advantage of alternate arrangement of florets

\\‘:,—-—-Filament
Y i
i
i

: ,!‘?«Anther °

pollination easy.

Is to expose the florets for easy pollination. -

The advantage of the floral arfangement of florets or spikelets
is that it makes the mflorescence large or conspicuous to the
herbivores for easy predation.

The large anthers produce numerous pollen grains that make
pollination easy.

The loose attachment of anthers to the ﬂlament makes
pollination easy.

The long nature of filaments exposes the anthers hence making

21 Uineg,
The drawing of panicum maximum floret Drawing showing Gynoecium of panicum maximum
Utrems growr) &
Drawing of Panicium Maximum Floret Drawing showing Gynoecium of Panicum

FHam o fmm———

Anth e

x10

Drawing of the Tubular floret of Bidens Pilosa

Beceptacle

edicel
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Drawing showing essential structures of
a ffaret of Bougainvillea

Drawing of longitudinel section of morning Glory

Q{.‘ nther head
AR ___Filament
’ful ! tigma
i ' ~Styia _ ; T style
} ¥ ; // : anther
Ovary JHI Fitament
” Hair
\ epal
Ovary
Pedicel/

flower stalk

INFLORESCENCE OF GYNANDROPSIS GYNANDRA

This is common inflorescence with many florets which are alternately /spirally and individually attached
by long pedicel along pedicel along one main peduncle. The mature or lower florets have longer pedicel
than younger or upper florets making all the florets attain the same level each florets has;

Each floret has;

* No bracts

* Calyx/sepals: Five, green. Net Veined, hairy, free, tapering towards the tip/curved.

« Corolla/petals: Five, free, smooth, veined, narrow base and broad apex.

* pedicel :Long, smooth and bright coloured

* Stamens with long, slender, free, smooth filaments with elongated, blfobed bright coloured
anthers. .

* The elongated anthers produce large amounts of, pollen grains to enhance cross pollination. The
stamens are exposed to ease dispersing of pollens to enhance cross pollination.

* Pistil with superior, elongated, hairy, slender ovary and short hairy style, and bilobed, spherical
stigma. The spherical stigma provided a large surface area for landing of the insects during
pollination.

Note .the bright coloured structural features of these features of this flower attracted pollmator leading
to cross pollination by insects.

The receptacle of each floret has distinct internodes and nodes to which floral structures are attached
its stamens are attached to long internodes called androphore and the ovary is attached to internodes.
called gynophore. This arrangement exposes the essential structures of the flower for easy pollination
leading to ensured higher chances of fertilization.
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Drawing of the external features of gynandropsis gynandra

Androphore

Petal

Note. ' }

The inflorescence that is pollinated by wind has
pollen grain which is small, round /circular and
smooth .being small reduces its weight so that it
can easily be blown by wind. The smoothness
reduces air resistance and hence blown by air
easily. /

The inflorescence pollinated by insects is large,
circular and spiky surface easily attach on to the
insect or stigma to easy pollination. The large size
of pollen provides a large surface area for
attachment to the insecttNB. The florets
considered above are aimed at acquainting the
students and the teachers with the necessary
information that can be used to analyze any other
flower and inflorescence.

Flower stalk/
Pedical
Specimen Characteristics of androecium Characteristics of gynoecium
P Numerous; filaments fused with a | Five carpel; and fused; broad ;hairy ;sticky stigma
stamen tube; which is long; end of the | leads style long; flexible free superior ovary broad
Hibiscus filement are free and attach anthers | base
flower which are bilobbed; round and brightly
coloured; ‘
Q 10 stamens ,nine fused into stamen | One carpel; stigma long/flattened;hairy;short style
) tube; which are grooved; curved and | ;superior long curved smooth ovary
Crotalaria long with free short filaments, anthers
flower bilobed;round;elongated; brightty
: cofoured
R Five stamens,long;free;and slender ;thin | 2/3 carpels;fused;stigma
Marning filaments ;hairy at the base attached to | bilobbed/trilobbed;round;hairy
glory/sweet the petals;filamebts taper at the apex; style;long;thin;superior avary round and smooth
potato bilobed;long;large Anthers

flower of S
Guinea grass

Three stamen; filament long ;thin;
Anthers pendufous; dull coloured;bilobed
large; long loosely attached to filament

Two feathery brightly coloured;long stigma; style is
short; ovary superior and round;

flower of T

maize

Three free stamen; free filaments;
anthers free; long; slender pendulous
smooth large bilobed brightly coloured
and loosely attached to filament which
are thin, long, flexible and slender.

No gynoecium
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FRUITS

These are mature fertilized ovary containing seeds. Some fruits develop from unfertillzed ovaries and
are therefore seedless (parthenocarpy)
Features of a fruits
¢ Fruits have a pericarp (fruit wall).
e Two scars
¢ Have seeds(ripened ovules)
The fruits with dry pericarp are referred to ‘as dry fruits (dry dehiscent and dry indehiscent fruits) and
the ones with fleshy pericarp are called succulent fruits. :
Fruits are classified into two major groups, the false fruits that develop from the receptacie and ovary
like an apple fruit and the true fruits that develop from the ovary only for example mango fruit.
True fruits are divided into three groups;
e Multiple fruit which develop from several flowers whose ovaries fuse after fertilization like
pineapple.
s  Aggregate fruits which develop from one flower with many free carpel/pistil like sun flower.
» Simple fruits .these develops from single. flower/ovary with one carpel or many fused
carpels .e.g. .avocado, tomatoes.biden pilosa and maize grain.
Simple fruits are classified into two major groups depending on the nature of the pericarp.the dry fruits
and fleshy fruits.
Succulent /Fleshy fruits are the ones with the fleshy pericarp enclosing the seeds. Their pericarp is
distinctively divided into three layers, the pericarp, mesocarp and endocarp.
Succulent /fleshy fruits are classified into two groups .the berry and drup fruits.
a berry fruit has a fleshy pericarp with many seeds for example tomatoes ,and oranges .the many seeds
increase chance of dispersal by germination of few remaining seeds if most of the seeds are destroyed
.many seeds are cause faster multiplication of plants.
A drupe fruit has a fleshy pericarp with one large seed as shown in avocado and mango. The large seed
stores more food to increase the chances of dispersal by keeping the seed viable for a long period of
time (by increasing storage)

CLASSIFICATION OF SIMPLE FRUITS
Fruits
f 1
True frluits False fruits

i T
Simple fruits  Aggregate fruits Mutliple fruits

i i

Suceulent fruits Drl'v- fruits
- . £
Drupe Dehiscent fruits inldehiscent fruits
Berry !

| )
Legume Schizocarp Ca;isule Follicle
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Fruits Structural description

P(mango/. Has one seed; enlarged seed ;relatively thick epicarp and hard ;thin endecarp, fleshy/succulent ;

Avocado) thick mesocarp; has one locule/ no septa ; the seed is attached to the placenta at the hase; by a

S — long funicle/the seed is located in the centre of the fruit/centrally located in the fruit. Thus it has
apical or basal placentation

Q/-!wm'ndmilluﬂhm:
e

How it is Dispersed

Fleshy/thick mesocarp of the fruit is eaten and the seed is thrown away to another place
Adaptation for its being dispersed by the agentfanimal)

Has brightly coloured pericarp/conspicuous to attract animals /

Has fleshy/succulent mesocarp eaten by the-animal

Has strong scent to attract animal

Q(Bean pod)

Trawing of LS of n legums

Has dry pericarp; More than one seed /many large sized seeds; many locules; seeds are
attached along one margin of the pericarp/marginal placentation; smooth outer surface of
the pericarp; two sutures/lines of weakness;

Adaptations for survival

Has two sutures along which it splits open when dry to release the seeds easily

Has many seeds for fast multiplication

Has a large/big sized seed to store enough food to promote germination

How it is Dispersed

Has two sutures along which it splits open when dry to release the seeds to another place
Adaptation for self its being dispersed by the agent(self)

Has two sutures through which it splits open when dry to release the seeds

Seeds are loosely attached to one margin so as they are released easily

R (orange)

Has Many seeds; thick endocarp; juicy endocarp; thin and spongy mesocarp; many locules; has
succulent/juice hairs; has citric acid glands/oil glands; Has thick epicarp; stony seeds ; Seeds are
radially attached to the central placenta/ placenta at the centre; Axile placentation

How it is Dispersed

The animal picks the fruit eats the succulent/fleshy endocarp ond then throws away the seeds
to another place

Adaptation for its being dispersed by the agentfanimal) -

Has brightly coloured pericarp/conspicuous to attract animals

Has fleshy/succulent mesocarp eaten by the animal

Has strong scent to attract animal

Wi(tomato)

Eranving shoing cross sectianaf s tamato fruit

Has a thin/membranous and bright coloured epicarp when ripe: thick and fieshy mesocarp;
juicy/succulent pericarp; endocarp divided into many locules ; has many septa; many seeds
Placenta: is fleshy, lobed and centrally positioned, thus it is Axile placentation.

its seads have short funicle and are radially arranged around the central placenta

How it is Dispersed

it has brightly coloured thick/succulent/fleshy pericarp when ripe which is eaten by the animal
the seeds resist digestion/not digested and passed out in faeces elsewhere or to another
place

S{cucumber)

Has many seeds; divided pericarp or mesocarp and endocarp) placenta at the periphery/outer
side; fleshy/succulent mesocarp and endocarp; placenta at %4 points; seeds arranged in reqular
manner; locule divided/three locules/chambers ;hos many septa; prominent long funicle

Seed arranged: Many seeds suspending/radiating/pointing inwards; at 3/4 points/sites; in a
regular manner
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T(green pepper) | Has many seeds; divided pericarp; placenta central; placenta arises from the base; locule

N drwded/has septa seeds clustered on the placenta
§773™ i

4 N its locule is partlally divided by septa.it has a free central and thick, spongy placenta arising
il : “__,mm,p from the bhase. It has manv hard flattened seeds which are clustered on the placenta. Thus it
;‘\ has a Free centra.f Placentation ;

L. seed
S
fouik stalk

U (paw paw) Has many seeds; drwded pericarp; or mesocarp and endocarp; p!acenta penpherat/outer side;
ﬂesh v /succulent mesocarp; papery/thin endocarp; rough seeds

Its pericarp-is divided into mesocarp and endocarp. Mesocarp is fleshy and thick. The
placenta forms a thin lining around the inner wall of the pericarp and this is where the rough,
clustered seéeds are attached radially and in a regular manner at the peripheral wall by short
funicle. it has one locule. Thus it has a parietal placentation

Schizocarp/ REASONS FOR BEING A SCHIZOCARP
lomentum e has transverse lines of weakness/ sutures
T p—— ¢ has loments/ segments that contain one seed
= , e has separate compartments/ sections
{f—”‘"“‘"“ How they are dispersed Has sticky hairs; which attach on fur/ clothes;/ body/skin of
é' animal whiie moving;/ passing and is droped/ removed off to another place/throws it

away to another place;

Dry fruits: these are fruits with dry pericap. They are divided into two groups the dry indehiscent fruits
and dehiscent fruits.

INDEHISCENT FRUITS: these fruits that lack sutures on their pericarp thus their pericarp cannot
break/dehisce/split to release the seeds when dry .

They are divided into various groups as follows;

1. Caryopsis: its testa is fused with the pericarp as seen in maize grain.

2. Cypsela. It has pappus /persisting hairy calyx for example tidax procumbens.it is adapted to wind
dispersal due to possession of pappus (hairy calyx) which makes it float in air .it has one seed.

3, Achene .has one seed with a pericarp not fused with the seed coat .it has hooked persisting calyx
hence it is dispersed by animal for example bidens pilosa.

It attaches onto the hairy body of the animal that removes and throws it away to cause dispersal.

4. Samara .its pericarp is modified into a wing structure that makes it float in the air like Jacaranda
nimbuifolia fruit leading to dispersal .it has one seed.

DEHISCENT FRUITS

These are dry fruits with sutures along which they split when dry to cast the seeds they are divided into
various groups depending on the number of sutures in their pericarp.

1. Schizocarp, they break transversely when dry into one seeded parts with sticky hairs on pericarp like
Desmodium and some cassia species.

2.Follicle; a fruit with dry pericarp which is formed from one carpel and splits down from one side.e.g
Sodom apple and cassia

3, Legume; dry pericarp with two sutures and many seeds for instance bean pod. When dry it splits
along the sutures (lines of weakness) to release the seeds .the seeds are attached along one margin of
the pericarp .hence it has marginal placentation.its seeds are enlarged with short funicle. The many
seeds increase chances of dispersal. It also leads to fast multiplication of plants (legumes)

4. Capsule; it has a dry pericarp with many seeds and with more than two sutures for examples Dutch
man’s pipe. When it is dry .it dehisces/splits along many sutures to release the seeds.
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‘TABLE SHOWING LABELLED DRAWINGS SOME FRUITS
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PRACTICAL QUESTIONS TO GUIDE STUDENTS PRACTICE ON DISSECTION

A.COCKROACH
1a) You are provided with specimen Y which is freshly killed. Cut off ‘éppendages'at'their proximal ends;
remove all the wings including the tegmina. Describe the structure of the animals’ body.
(10 marks)
b) Lay the animal dorsal side upper most. Lift the 10" abdominal'tefgum. Draw and label the visible
structures of the specimen. (03Marks)
c) Describe the visible structures attached on the ventral and dorsal cuticle.
(4 marks)

d) State the sex of the specimen. Describe the structures used for determining the sex.
(02marks)
2a) you are brovided with a freshly killed cockroach, labeled specimen Q. lay the animal ventral side
uppermost. Observe the structures posterior to the trochanter of the hind limbs. Draw and label the
dorsal view of the observed structures (05mks)
b) Lay the animal dorsal side upper most. Cut through the left lateral side of the abdomen and thorax,
leaving the anterior most segment of the animal intact. Lift the dorsal cuticle and displa‘ce lt to one side
of the specimen. Cover the dissection with water and clear away the fact bodies and displace the
alimentary canal to the right of the specimen. Draw and label the exposed structures on both cuticles.

, (18 marks)
3. You are provided with a freshly killed cockroach.
a) Cut off the antenna from its base. - (02 marks)

i) Measure and record the length of the antenna and the rest of the body

ii) What is the significance of the ratio in promoting the survival of the features? {02 marks)
b) Examine the antenna and describe its structural features (05 marks)
c) Explain three ways the antenna is suited to its functions. (03 marks)

i) Identify the sex of the cockroach, and draw and label those external features which you used to
determine the sex of the cockroach. | (4 marks)

{ii) Remove the wings of the specimen. Pin down the specimen with the dorsal side upper most. Lift
the free edge of the tergum in the middie of the right lateral side of abdomen. Cut the anterior edge
of the terga and remove all the terga except those posterior to the middle of the abdomen. Avoid

damaging the organs.
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(i) Listall the visible organs after removing the terga {4marks)

(i) Make a fully labeled drawing of the digestive system (8 marks)
4. You are provided with a freshly killed specimen B,
a)Using a hand lens examine the antennal socket and four proximal segments of the antenna.

i) Describe the structural features of this part of the antenna (2 % marks)

i) Draw and label this part of the antenna (05 marks) 7
b) Cut off the tegmina, posterior wings, antennae and limbs, place the specimen dorsal side upper most,
cut through its right lateral side and dissect to expose the structures with in the abdominal and thoracic
regions. Displace the salivary glands to the right of the specimen. Displace the alimentary canal to the
left. Remove all unnecessary tissue to display the alimentary canal and the structures on the ventral
cuticle the gut posterior to the mid gut. Draw and label structures exposed in your dissection
(18 marks)
5a) Using a hand lens examine the compound eye, fenestra, antennary pit and antenna. Describe their
structural features. {06 marks)

b) Examine the head region, search for the mouth parts, describe their relative - positions and

associated structural features. {06 marks) 7

¢) Using a low power microscope, examine the ventral view of the pretarsus.

(i) Describe the structure of pretarsus. (3 marks)

(i) draw and label (4 marks)

d} Place the animal ventral side upper most. Draw and label the posterior end of the abdomen together

with its associated structures. (3 marks)

e) Place the specimen dorsal side upper most, cut through the left hand edge of the exoskeleton of the
abddmen and dissect to expose the structures within the abdominal region. Displace the alimentary
canal to the left of the animal. Remove the unnecessary tissues to display all the parts of the alimentary
canal and structures on the dorsal cuticle. Draw and label. (18 marks)

' 6a) Using a scalpel, cut off the third leg of the specimen. Examine the inner view of the leg using a hand

kens. Draw and label {10 marks) T e,
b i) examine the tarsus, draw and Iabel. (4 marks) - T
i} Outline the adaptations of the tarsus to its functions. {04 marks)
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c) Search for the spiracles.

i) Describe their location and their structure (3 marks)

(i} Draw a thoracic spiracle {4 marks)

iii) Outline the difference between the thoracic and abdominal spiracles (3 marks)

d) Using a microscope, examine the antenna care fully '

i) State three adaptive features of the antenna. (3 marks)

i) Make a large labeled drawing of the antenna. " {6 marks)

7a) you are provide with specimen A. examine the mouth parts and describe the structural features of
the mouth parts (16 marks)

b) Draw and label i) mandible (4 marks) i) maxilla (4 marks) iii) labium {4 marks) ¢) Lay it on the
dissecting board, dorsal side upper most. Cut along the left lateral line except the posterior three terga.
Do displace the alimentary canal to the right. Draw and label the structures exposed on hoth the ventral
and dorsal cuticles. (17 marks)

8) You are provided with specimen Y. Examine it carefully and answer the questions that follow. Display
the animal on the dissecting board with the dorsal side upper most. Cut along one lateral line of the
abdomen, except its three anterior most segments and displace the dorsal terga to the left and
alimentary canal to the displace the dorsal terga to the left and alimentary canal to the right. Draw and
label the structures expoéed on the ventral and dorsal tergum that are used for removal of insoluble
nitrogenous waste production, sexual reproduction, coordinaﬁon, breakdown ‘and absorption and
transport of the digestad nutrients and oxygen (22

marks)

9 a) you are provided with specimen A which is freshly killed. Cut of the head and boil it in caustic soda/
alkali (sodium hydroxide) until when the head sinks. Cool the alkali and remove the head. Isolate
carefully the first maxilla, second maxilla (labium) and the mandible. Draw and label thase structures.
(12 marks) |

i) How are these structures drawn adapted to their function/roles? {10 marks)

b) Proceed to dissect and display all the structures lying on the dorsal cuticle. Draw and label
(8 marks)

10.You are provided with specimen P which is fréshly killed.

a) Cut off the wings and legs of the specimen. Examine the dorsal and ventral parts of the abdomen.

i) Give three differences and similarities between the two cuticles. (6 marks)
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it) Explain how descriptions in a (i) above relates to the mode of life of the animal..
(6 marks)
b i) Pin the specimen in the wax dish with the ventral side towards the wax. Dissect along the lateral line
and remove the dorsal cuticle completely from the specimen. Turn this cuticle so that the internal
structures are seen. Draw and fabel structures on the dorsal and ventral cuticles without displacing any.
(12 marks) - .
ii) Explain how the cuticle car be of advantage or disadvantage in the animal’s life.
11. You are provided with specimen X. use the specimen to answer the following questions.
a) Cut off limbs completely to expose the thoracic segments clearly. Turn the specimen so as it faces
you. Draw and label the anterior half of the specimen.
b) Carefully remove the following mouth parts: Mandible, maxilla and labrum. Examine each of them
under low power magnification of the microscope. Draw and label. (12 marks)
i) Foreach of the structures, give three descriptive features
. b) Dissect the specimen as follows
if)  Pin the specimen with the dorsal side upper most
iii) Cut along the lateral line of the abdomen to the right hand side except the posterior most
segment and displace the dorsal cuticle to your left.
On the same drawing, draw and label the structures on the dorsal and ventral cuticle.
12. a) Using a magnifying lens, e:?amine the structures found on the head region of specimen E provided.
(4 mérks) ’
i} State four features observed from the head region used to classify the spécimen
ii) Using low power magnification, observe the left compound eye and the first three segments at the
_base of the antenna. Make an accurate drawing but don’t label {6 marks) -
iii) Give three descriptions of the compound eye and relate each description given to the role of
compound eye in the specimen. (6 marks)
b) Detach all the legs by carefully cutting at the point of attachment to the thorax. Then observe the
structures found in the anterior half of the specimen using magnifying lens
i) Make an accurate drawing showing the structure in the anterior half of the specimen from the ventral
view. Label only the segmented structure. (15 marks)
13) You are provided with a freshly killed cockroach, using a hand lens examine the dorsal view of the
head. Draw and label. (7 marks)

b) Describe the antenna and explain how they are adapted to their function.
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c) Place the specimen dorsal side uppermost. Cut one lateral line of the specimen to display organs that
comprise the vascular, nervous, reproductive and excretory system. Draw and label the structures
exposed in your dissection with the dorsal cuticle displaced to the right and alimentary canal to thg.left
of the specimen. (18 marks) ‘

14. Cut through the righf lateral side of the abdomen and the two posterior most segment of the thorax,
leave the prothorax intact. Displace and hold the dorsal cuticle to one side of the specimén. Cover the
dissection with water and clear away the fat bodies. Draw and label ther exposed structures on b%t:h

cuticles. (17 marks)

8. TOAD / FROG

1. aj Carefully examine the external features of the head and describe its structures. (10 marks)

b) Using dissecting instruments open the buccal cavity widely. Describe the structural features in this
part of the body. {10 marks)

¢) Explain three ways the structural features of the buccal cavity suit their function.

d} Dissect the specimen to display the arterial circulation on the left side lying posterior to the heart plus
the associated structures. Draw and label the displaced structures. ‘ (20 marks)

2. a) Describe the structure of the fore and hind iimbs. _ (10 marks) |

b) Explain how the structures of the hind limbs are related to their functions. (10 marks)

c) Out line three observable differences between the fore and hind limbs (3 marks)

d) Dissect the animal to display the routes j;c:‘f blood flow from the right hand side anterior to the trunk of
the specimen. Draw and label your dissection. (20 marks)

3. a) Examine the ventral and dorsal surface of the trunk. Qutline three differences between the two
surfaces. {03 marks)

b) Explain the significance of the noticeable differences in (a) above (2 marks)

c} Dissect the specimen to display the:

i) Blood vessels taking blood to the right lung and fore limbs of the animal. With the heart placed
dorsally. Draw and label your dissection (16 marks)

ii) Blood vessels supplying blood to the left side of the head and chest region of the animal with the
heart in situ. Draw and label your (20 marks)

4a) Describe the following structural features of the head

i) mouth (2 marks) ii) ear drum (2 marks) iii) eyes (4 marks) iv) pcison glands (3 marks)

b i} identify the sex of the animal.
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ii} Describe the structural features you used to identify the sex (3 marks)

iii} place the animal ventral uppermost.Dissect and remove the skin from the ventral side of the animal’s
head, abdomen and limbs. Search for the superficial structufes, draw but don’t label. (8 marks) :

c) Dissect the animal to display the blood vessels draining the left side anterior to the heart, with the

heart turned forward. Draw and label. (16 marks)

5a) Describe the structure of the foot of the posterior limbs '(3 marks)

b} Explain how the structure of the foot is related to its function {2 marks)

c) Dissect the animal to display the heart and gut. Turn the heart forward and search for the vascular
system draining the gut, spleen and associated structures. Draw and label. {18 marks)

d) By further dissection search for blood vessels that supply blood to the head, skin and sfomach. Leave
the heart undisplace. Draw and labei {15 marks)

6 a) Explain five ways the animal is adapted to live in its habhit. (5 marks)

b) Dissect the specimen to display the:

i) The main routes of blood flow supplying the left anterior region of the specimen.

ii} The main routes of blood flow draining the right hind limb of the animal to the heart, with the heart
pinned forward through the ventricle. draw and label your dissection {30 marks)

7. Dissect the specimen to display the:

i) The main routes of bloed to the left limb and lung of the épecimen.
i} The main routes of blood flow returning blood from the right hind limb of the animal t&o the heart
when displaced to expose its dorsal surface. Draw and label your dissection
8. Pin the specimen on the dissecting board/dish and proceed to dissect it to display (29 marks)
(i) The blood vessels from the heart to the thoracic region of the specimen and the right fore limb
ii) The blood vessels that transport blood from the part of the alimentary canal anterior to the ileum and
other structures within the abdominal region back to the heart. Displace the alimentary canal to your
right then with the undisplaced heart. Draw and label your dissection in i) and ii) on the same drawing.
(27 marks)
9. Dissect the animal to open up the abdominal, chest and pelvic cavities. Continue to dissect and
display the blood vessels from the teft hind limb. Remove the alimentary canal and left hand gonads.
Display the urinogenital system and the blood vessels that drain blood from-it, and body wall of the

animal. Draw and label your dissection (15 marks) - _ 5
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10. Turn the dissecting dish sideways, insert one blade of the scissors into the mouth and cut through
the righf hand angle of the jaw, cbntinuing up to the side of the pharynx and oesophagus. Pin aside the
floor of the buccal cavity to display the structures exposed in the buccal cavity without stretching the
tongue. Draw and label the structures exposed on the floor and roof of the buccal cavity (14 marks)

11) You are provided with a freshly killed toad.

a i) Carefully observe:the animal and explain five structural features that suit the anirﬁai to live on
either land or water bodies. (5 marks)

ii) Describe the position and structure of the following; webbed toes, cloacal opening, head, tongue
(8 marks)

b) Lay the specimen ventral side upper most. Dissect it in the usual way and femove the skin of the
head, trunk and fore and hind limbs up to the elbow and knee respectively

i) Draw and label the superficial structures. {13 marks)

i} Describe the structural features of the skin and clearly indicate, how they relate to function
{5 marks)

c) Proceed to dissect and display the internal structures. Displace the stomach further to the right, the
right lung to cover part of the heart. Search for blood vessels supplying the stomach, pancreas and the
right hand side of the animal anterior to the heart. Draw and label {16 marks)

12. You are provided with a freshly killed frog

| a) Observe the fore and hind limbs and describe their stricture. {4 mar'k.s)

Fore limb: Hind limb .

b i) Outline three differences between the fore hind feet (3 marks)

ii) Draw but don’t name the hind foot.

c) Lay the animal ventral side uppermost. Dissect it in the usual way to display internal structures

i) Turn the dish sideways and cut through the right angle of the jaw, pharynx up to oesophagus. Pin a
side the floor of the buccal cavity and pharynx. Search for structures used for feeding ii) Search for blood
vessels supplying the gut. Draw and label your dissection (22" marks) '

13. You are provided with a freshly killed frog.

a i) examine the head and describe how it is adapted to promoting the animal’s survival. (5 marks)

if) Open the buccal cavity, using dissecting instruments search for a structure at the front of the floor pf
the buccal cavity, hold the structure, pull it and release it. State your observations and explain their
significance in promoting the anima’s nutrition. (3 marks) ‘-

b) Dissect the specimen and pull the skin off the body wall.
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i) Describe its attachment on the body wall. (2 marks)
i) Examine the skin and explain three ways it is adapted to the process of gaseous exchange. (3

marks)

¢) Dissect the specimen further to display the routes of blood low
i) Carrying from the head region on the right hand side of the specimen back to the heart
(ii) Carrying blood to the alimentary canal, displaced to the right and to the kidneys, the #ight turned to
appear on top of the left. Without displacing the heart. Draw and label your dissection. (25 marks)
14. You are provided with a freshly killed toad with the mouth opened pull out the tongue and pin it.
Draw and label the head as observed in lateral view. (5 marks)
b) Dissect the animal to display:
i) Blood vessels supping the left hand lung, fore limbs, skin and head.
ii) Blood vessels draining blood from the right hand side of the animal except the inner part of the hind
limb. Turn the heart forward. Draw and label. (28 marks)
15. You are provided with a freshly killed frog
a) Carefully examine the dorsal and lateral sides of the head
Explain three ways the animal is adapted to live in its habitat.
b) Dissect to display the;
i) Blood vessels supplying and those draining the left hand side of the head and fore limbs.
Blood vessels draining the left hind Iimb, abdominal wall and skin. Without displaying the heart. Craw
and label. (30 marks)
16. You are provided with a freshly killed toad. Dissect and display
i) Blood vessels draining the left hand side anterior to the hear ,
ii} Supplying the right, lung, gonads and hind limb. With the heart turned ferward, draw and fabel your
dissection. (30 marks)
17. Dissect a freshly killed toad (frog) provided to display
i) Vascular system returning blood from the urino- genital system. li) Vascular system supplying the right
hand side of the head, lung and skin. Without displacing the heart, draw and label.
18a) Dissect a freshly killed frog (toad) provided to display;
i) Routes of blood flow taking (supplying) blood to the excretory and reproductiy;a structures.

System) -
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(i) Routes of blood flow, returning blood from the inner part of the thigh, and gut. Draw and label
(27 marks)

19. You are provided with a freshly killed animal labeled T.

a)i) State the- sex of the animal . Give a réason for your answer.

ii} Outline 3 differences betwéen thé féré and hind limbs.

b) Lay spacemen T-ventral side upper most, pin it and proceed to dissect, display:

i) Reutes of blood flow draining blood from the left hand side of the head and luhg o the heart.

ii) Routes of blood flow supplying the right forelimb, part of digestive system anterior to ileum and the
urino-genital system. Displace the heart forward. Draw and label, (30 marks)

C) DISSECTION OF THE RAT

1. You are provided with a freshly killed rat
a i) Observe the head carefully and describe five ways its external structural features adapt the animal to
live in its habits. (5 marks) |
ii) Draw and label the head as you observe it in its lateral and ventral views.

Ventral view (3 marks)

Lateral view (3 marks)
ii) Open the buccal cavity and count the number of teeth. Write the dental formula. (2 marks)
b i) Dissect the animal to display the superficial structure in the neck. Draw and label. (10 marks)
ii)) Procered to dissect and display internal structures posterior to the diaphragm. Observe them in the
undisturbed state. Draw and label (12 marks).
c) By further dissection, display the structures used for reproduction and blood vessels supplying blood
to them. Draw and label. (10 marks} .
2. You are provided with a freshly killed rat. a) Examine the trunk and limbs and suggest fivé ways the
animal is adapted to cope up with the challenges in its habits (5 marks).
b i) State the sex of the animal and suggest two reasons for your answer. (1 % marks)
i) Draw and label the external structures you used to establish the sex of your specimen. (3 marks)
iii} Describe the external structures you would use to identify the mammal of the opposite sex. (6 marks)
c) Procéed to dissect and display reproductive structures and blood vessels associated with them (10

marks).

d) By further dissection .
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i} Open up the thoracic cavity and display the ‘structures in the undisturbed state in this part of the
body. S _

ii) Displace the liver lobes anteriorly and the stomach to your left. Draw and label the structures in the
thoracic cavity and those originally obscured by the stomach on the same drawing (22 marks}

3 a) you are provided with a freshly killed rat. Examine the ammal carefully and descrlbe

i) Structure and distribution of fur. (6 marks)

ii) the structural features of the tail (3marks)

i) Qutline the significénce of yépr observations in a) i) and ii) above to the survival of the animal.
(75 marks) ' - 7

c) Dissect the abdominal region and display the internal §tructures in this part of the body. Deflect liver
lobes anteriorly, displaced duodenum to the right and the rest of structures so that the structures within
the mesentery can be seen clearly. Out and remove stomach and spleen. Draw and label. (20
marks)

4. You are provided with a freshly killed rat

a) Dissect the region posterior to the diaphragm to display the digestive system.

i) Describe the structure of the liver and its point of attachment (3 marks).

Displace the liver lobes anteriorly, the duodenum to your left and re-arrange the rest of the gut to
display the blood vessels draining the digestive system. Draw and label {20 marks).

b)i) By further dissection, display the blood vessels draining blood from the unrino-genital system. Draw
and label

ii) Brlefly descrlbe the procedure you performed to display the system in b(i) above. (3 marks)

5. You are provided with a mature mammal labeled specimen R.
a) Measure the length of the whole body, the tail and the rest of the body.

i) Record your resu.It;s as follows: (3 marks) whole body ............ tailee e

ii) Calculate the ratios: Tail to whole body and tail to rest of the body (2 marks)

b) Dissect the abdommal region. Displace the liver lobes antenorly and the ahmentary canal to the rlght
Search for the blood vessels supplying the digestive system draw and label. (20 marks) c) By further
.dissectiqn open up the chest cavity. Carefully remove the thymus gland, ligature main blood vessels
associated with the héart. Cut through these and blood vessels, remove the heart. Search for the

respiratory tract and organs for gaseous exchange. Draw and label (18 marks)
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6. a) Dissect a freshly killed rat provided, to expose ;structures anterior to the diaphragm. Remove
thymus gland, displace heart to your left. Trace for blood vessels located in the thoracic region. Draw
and label 7 | :
b) Dissect specimen M provided to expose blood vessels draining the structures posterior to the
diaphragm. When the gut has been cut out. Draw but label only structures on the right (22-marks)
7a) Dissect the abdominal region to display the stomach. Then shift the stomach to your left and tear off
any unnecessary tissues to clearly display the nerves, blood vessels, glands and-organs originally
concealed by the stomach. Draw and label this portion of your dissection. {12 marks).
b) Continue to dissect to display the blood vessels that supply blood to the digestive system. (23 marks)
8) You are provided with specimen A, which is a freshly killed mammal, dissect the animal to expose the
heart in the thoracic cavity. Cut around the heart and remove connective tissue. Remove the heart,
Draw and label the heart and remove blood vessels that link it to the body organs as seen in its:

i) Ventral view (15 marks)

i} Dorsal view {15 marks)
9) You are provided with specimen R which is freshly killed, Dissect the specimen to display the
alimentary canal, cut the mesentery to let the organ free and deflect the parts of the displaceable part
of the alimentary canal to the right of the specimen. Search for the blood vessels supplying the
alimentary canal. Draw and label your dissection. (15 marks)
10) a) Explain five ways the animal uses the structural features of the head to cope up with the
challenges in its habitat (5 marks) ’
b) Lay the animal in the usual way, dissect and remove the skin from the ventral side of the animal.
Search for the superficial structures. Draw and label (12 marks)
c) By further dissection, display the mesentery with in the bulk of the intestines trace the lymph nodes in
the region of your dissection. Draw and label the junction between ileum, caecum, appendix and colon
including structures in the mesentery (15 marks)
11) You are provided with specimen 8 which is fgé'shly killed. Lay the animal with the ventral side upper
most and dissect the specimen to e»:posér the st.'r?:Jctures in the thoracic region, the heart and the great
blood vessels draining the forelimbs. Pin the heart to the right of the animal. Draw and label fully.
'12) a) you are provided with specimen B which is freshly killed. | (15 marks)
i) Pin the animal on a dissecting board and p'rdé:é'ed t o dissect and open up the abdominal cavity. Pin
aside the abdominal wall and examine carefully the contents of the abdominal cavity in the undisturb.ed
state.
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i) Name five organs visible and state the organ system to which each organ belongs.

ii) Draw and label the structures observed in your dissection. (10 marks)

13) a) You are provided with specimen R which is freshly killed. Examine it carefully and answer the
following questions.

i) Describe the features of the ears (3 marks)

ii} Explain 3 ways the ears are suited for their function. (3 markS)

b) Proceed to dissect and expose the heart and structures within the thoracic cavity. Removes the
thymus gland, displace the left lung to one side. Draw and label. (15 marks)

14 You are provided with a freshly killed animal T

i) Dissect the specimen to clearly display the structures lying anterior to the diaﬁhragm and

posterior to the neck. Without displacing any organs. Draw and label fully (12 marks)

ii) Now proceed to dissect and display the blood vessels returning blood from the left hind limb and

the left kidney back to the heart. Draw and label fully. {10 marks)

15 a) Draw and label the feet of the fore and hind limb as observed in ventral view. Draw and label.

{10 marks)

SUCCESS .
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