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1.(a) (i) It is the angle subtended at the eye by the object. (01)

(ii) It is the ratio of the angle subtended at the cye by the final image when

an optical instrument is used to the angle subtended by the object at the cye

when no optical instrument is used. , (01)
' Consider 4 poles of the same height
(b) ; i
placed at different positions from an

observer’s eye at O.

The poles that are near to the observer

subtend a bigge gle at the
observer’s ey the furthest poles.

Since the apparent size (image) of the object is proportional to the angle it

subtends at the {;ye, then the furthest pole appears shortest. (03)
(c) () |
a,""rwrs A m‘t‘j . e The lens focuses the image of
" o Foaysing fing - the object on the film.
Displiagm e The diaphragm controls the
i - vavave | B amount of light entering the

camera.

Aperture 3\U
Lens U1 e The focusing ring alters the

'_w U@d LI\_J distance of the lens from the
Dksplyoied sm!: m, ¢ sir 1 4 bk
. oy 528 @
e Aperture has 2 variable diameter controlled by the diaphragm adjusting ring

and also regulates the amount of light entering the camera.
¢ The film has ¢hemicals that are photosensitive where images are formed.
e The film spool is where the film is fixed.
« Shutter regulates the time for which the film is exposed to light. (05)
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For A = AdCos "\ to be maximum,

?
¥ Cos :'\ “q

» ': veeon (k)

M Wy
S l.\—ti. u.l.‘n..lu.-In.,..‘....'...‘.......

Thus, for an antinode, ';' A \ R TR TR T T

for st m\linm\t* for second nntinode I'or third antinode
-F N0 ! i:' Xy oo Bf Xy = AN
Xy o0 | X3 j Xy A
Distance between two successive antinodes, x = xy = x,
| Xxmi-0umd Arﬁng (03)

(¢) As the wave progresses, some energy is absorbed by the transmitting
medium. Also, as the wave spreads oul, the energy s spread out over a wider
area. Thus, as the distance from the source inereases, there is a decrease in
intensity of the wave (sound) received by the nbatFrvcr, since from the inverse

| . : -
square law, la 1} but / a A* implying that A"tr}_la = Aa ,l I'herefore, the amplitude

r?
(A) is inversely proportional to the distance from the source. Thus, increasing
the distance leads to a reduction in amplitude of vibration. (03)

(d) For a closed ;pipc, [+h= -:- A=+E= 1—2— DSE= 4—% -1

v
For an open pipe, | + 2E = % A=+ 28 = _v_ =S [E= 1(-—-— - I)
|

2fo 2\2fy
v nli_ —ﬂ_ HL_ E_l.._.l. uf
ark-l :(z.lq, !) = 2l 2o ics z(rc fo
= = (—‘-— l) =1 =V =347.65ms™! (03)
2 \B6.2 171
(e)

o |A long glass tube is made to
lie horizontally.

o Chalk dust is sprinkled
evenly on the inside of the
tube.

o A paper cone attached to a
loud speaker is fitted over
the open end of the tube.

Paper cone
Glass tulbse !

Loudspeaker

Ta the osclllator
Plasticing
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4

o The loudspeaker is connected to a sensitive oscillator of known freql'lency, f.

o The oscillator'is turned on and its frcquéncy is slowly increased until the
dust particles finally settle in regularly spaced heaps in the glass tube. (03)

o The distance,!! between two successive heaps is measured and recorded.

o The velocity, V of sound in air is then found from the expression, V = 2fl

5(a) (i) When th:e armature / coil of an electric motor is rotating, it cuts the
lines of force (magnetic field) and an emf is induced in it. The direction of the

induced emf is such that it opposes that of the applied p.d. This induced emf is
called back emf, (02)

(ii) It providés the mechanical power for the motor to do work.

It limits éurrent which flows in the coils since a large current would
burn them out. |

(02)
(b) (i) From V = Ey + I,
whenl, = 4.4?. (02)
240 = E, + (4% 0.75)
|
Ep, = 237V
j i 1 (i)
(ii) whenI, = 604
!_ For Ep, = 80V, W, =127
240 = Ejp, + (0.75 x 60)
195 =‘KW2 AT (ii)
E,, =195V
(i) = (i) gives
E, = KW 195~ WK
| .
But for Ep = 237![/, and W; = 400revmin™? Wz =329.11 revmin™
(c) ;
| a The forces F; on the sides PS
iy i 2 and QR are still given by
N ’ N\l ™ Fy = BILN because PS and
$ i ) m QR are perpendicular to B.
| & '
{* el n—" 8 l
"IE'-"MII X
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git;?;:;;ﬁlf)’riﬁz T;Segu‘? mti not separated by a perpendicular distance, b,
b et - , rather a perpendicular distance P which is less than,

P=Dbcos0
So, in this case, Tl‘orque T=FXP = 1=DBILN Xbcos0
v=BINLbcos8 | ¢=PBINAcos0 (05)
(d) |
F Axls of
| rotation
Structure

v a, b, ¢, d is a rectangular coil that rotates about an axis between the North

and South poies of a strong permanent magnet.
v The ends of the coil are connected to half split rings of copper called

commutators;Ci and C2 by pressing them tightly against carbon brushes Bi

and Ba.

Mode of operation
n abcd.

When Switch, K is closed, current flows in the directio
hile side cd an equal

As a result, sidc ab experiences a downward force, F w
but upward ﬁ.{:rce, F in accordance to F.L.H.R.

These two forces constitute a couple, thus the coil rotates.
e When the coil is in the vertical position with side ab up and cd down, the
brushes lose contact with the commutator halves and current is cut off

momentarily.
e However, the jnertia of the coil carries it beyond this position so that the
| ically change contact i.e. C1 to Bz and Cz to Bu.

commutators 'automati
« The current flows around the coil in the same direction and also its rotation
continues in the same direction. (06)

© ACEITEKA @ Joint Mock Examinations @ S.6 Phy 2 Guide @ 2024 Page 9 of 19
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6 |
(2) Faraday’s law / Neumann's law; - The induced emfin a coil is directly

proportional to the rate of change of magnetic flux linking it

Lenz’ 3 - 'he i
nz’s law; - The induced emf flows always in such a direction as to oppos¢
the change causing it.

(b)

|

Es

Insulated soft ron |

wires

secondary coil of many
turns and thin wires

VPN — v .
Swltd‘l//

Soft ron armature
Platinum :Jrnu,m,

/

Primary coil ufft.vw
turns and thick wires

Structure

» An induction |!,coil is a device for gett
consists of a core of insulated soft iron
of about a hundred turns of thick insu

» Round the priimary is wound the secon

l

of turns of fine insulated wire.

> The primary is connected to a battery o

system (switch)

Mode of action |

> When the switch is closed, current
magnetizes the soft
Attraction of the soft iron arm
contacts to seiparate and b
When this happens, the cor¢

pulled back again by
the whole process is repecated

Y Vv Yy Vv

' Because the secondary has

high (since E « N) and is su

@ ACE

After this,
yibrates to and fro causing

Each time thé prima
collapses suddenly an

ITEKA @I.lofnt Mock Examin

ry current is broken, the
d an emf is induced in th

suc
fficient to cause a spark

reak the circuit.
becomes demagnetized and the armature is

the spring on which it is mounted.
and as a result, the armature

a rapid make and preak of the primary current.
hagnclic flux through the corc

e secondary.

e induced emf is

ing a high voltage from a low one. I
wires around which is wrapped a coil
lated wire called the primary.

dary cd.il which has many thousands

flows through the primary coil and

iron wires / core.
ature then occurs which causes the platinum

h a large number of turns, th
across the gap.

ations @ 5.6 Phy 2 Guide @ 2024 page 10 of 13
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(c) (i) Power lost'= 5% of what is produced

= %xeoo? = 300W 2000m(2km) = (0.2 x 2000)
But power loss = I*R = 4000
300 =12 X R 300 = I? x 400
But for R, 1m =020 Bl

But for a transformer that is 100%, power output = power input
Vslg = VHP ButIg =1 = 0.866A
V5(0866) = 6000 = Vs = 6,928.41V (05)
(ii) Eddy current - Using laminated soft iron core
. Hysteresis losses - Using soft iron core
Magnetic flux leakage - Winding the secondary coil on top of the primary

|
Ohmic lossesiE/ joule heating losses(I%R) - Using a low resistance copper
wire for winding (03)

(d) When the circuit is broken, the current starts to fall very rapidly to zero in
a short time. Consequently, a large emf called back emf is induced in the
circuit. The large back emf makes the electric field intensity between the
contact points of the switch high. This high electric field intensity ionizes the
air between the contacts and when oppositely charged ions collide, a spark is

produced. : (03)

7(a) (i) Resonant frequency is the frequency at which current flowing in an a.c
circuit containing reactive and resistive components is maximum.

OR

Resonant frequehcy is the frequency at which the resultant opposition to the
flow of a.c in a circuit containing reactive and resistive components 18

(01)
|

(ii) Impendence is the resultant opposition to the flow of alternating current in
a circuit containing reactive and resistive components. (01)

minimum.

© ACEITEKA @ Joint Mock Examinations @ 5.6 Phy 2 Guide @ 2024 Page 110f 19
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Structure
Air dash pot for damping

It consists of a pivoted
soft Iron disc having a
pointer that deflects on a

N\ \ Soft tron disc non-linear scale when
AN current is passed through
o the solenoid.
c,O

Mode of operation

v" Current I to be measured is passed through the solenoid thereby
magnetizing it.

v" The solenoid ﬂ1en attracts the pivoted soft Iron disc.

v’ This in turn causes the pointer attached to it to deflect/ move.

v The deﬂectiori of the pointer is proportional to the square of the average

current i.e. 6 « I,,,,;*> hence a non-linear/ uniform scale. (0S5)
(i)
Moving coil Moving Iron

»" Suitable for measuring »" Suitable for measuring both

direct current and voltage direct and alternating currents

; and voltages

¥ Readings of currents and v Readings pf current and

voltage are'in amperes and voltages are in r.m.s values

voltages respectively
v" Have a linear/uniform scale | ¥ Have a non-linear/non uniform

_ scale
" Eddy current is the method | v Air-friction is the method of
L , (02)
of damping damping

(c) Since the capacitor is charged, when the switch is closed, the charged
capacitor starts to discharge and as a result, current flows. The flow of current
causes a magneﬂic field to build up in the coil and in accordance with Lenz’s
law, an emf called back emf: E is induced in L as to oppose the current flow.
This consequently makes the discharge process slow.

When the discha\irge is complete, the energy that was initially in the source
(capacitor) is stored in the magnetic field of the coil, L. The emf induced in the

© ACEITEKA @ Joint Mock Examinations @ S.6 Phy 2 Guide @ 2024 Page 12 of 19
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E:-_.L.‘.f_{ 3|
dt

| dl =% g, wt dt
But f i L
Or a pure Inductor, f = _y

fdf-“-rgfsincutdt
- = g I L
V=1 K g
- = 1o (-Cos wt)
V=LZ But v = v singoe ’
f l=—10cosmtwherel =Y
VQSiHOJt=LE£ r ° Lw (03}

dt

(i)

A = Iy cos cor

V =V, sin wt

(02)
(€) Vims =10V, C = 50 x 10-6 |
FromQ = cv' P = CVin(2
. = -6 1
mezcvqu 50x 1076 x10x+/2 s ’(1_
B il | =7.07 x 10~4¢ (02) 3 Lz
max — [1] ' . ¥
i / L= Lls
: ) _ e K
= \ o The diameter of a specimen
8 (a) i- \ wire of known length x is
! measured at different points /
C\ j s Faks copper using a micrometer screw Roc ar
Wooden < =N 2 5 & ¢ gauge and its mean diameter, d

~ b \;/}'/@/ is determined.

|manannnssnsenssnnnanseee et o The cross-sectional area of the j;_ S A

L i i I B P Sy b m‘reisthenobtainedfromthe; I
/ 5 | . nd? it )

I e expression; - 4 = — ﬂ/’

pic Slide wire 4 “

[4
supply

o The wire is then connected in the L.H.G and a standard resistor of k\rﬂ-ﬁ
resistance Rs in the R.H.G of the metre bridge.

© ACEITEKA @ Joint Mock Examinations @ 5.6 Phy 2 Guide @ 2024 Page 13 of 19

Seamed ih

§@Qm5canner§ Cam Scan ner


https://v3.camscanner.com/user/download

/\__
L

-

L
%

i
i

e

o Switch K is closed and the jockey, J is ﬁ’ﬁxﬁ)alosfgé slide wire AB until a

point when the galvanometer, G shows no deflectiofr.

(o]

are recorded. |

o 0 O O

1

|

At this point, the metre bridge is balanced and the %a

The experiment is repeated for various lengths x of the wire‘./(
The results ai{e tabulated in a suitable table including values of R, = (i—:) Rs
A graph of R, against x is plotted and its slopg{'S is determined.
The resistivityi*, p of the wire is then obtain

nce lengths [; and I,

) . nd?
from the expression; - p = TS
| (07)

(b) No current is :’;drawn from the gircuit under test. Therefore, it can measure

the emf of a cell ?ccurately.

- -Itisanull (ieﬂe_ctio
found with a high de

-The scale of ;

-3 wequuire glule

e
_ -~ Nt
ethod and therefore Jhe balance condit&gn can be
e of accuracy and sensitivity.

~ N Voot

otentiometer can be made long for maximum accuracy.

d Yusenolt

! - Nees nok oL
-Apart fropf measuring p.d, a potentiometer can be used for various  yjcest \-u.&wéj S
purposes e<g. to measure the internal resistance of a cell, determining current

through a wire among others. However, a voltmeter can only measure p.d (02)

-The conncct{ng wires may be thin since no current flows through them.

A
M«-F‘LP

-

&
0

-

)
(o

&

-
>

-
p=

L
o

i

b
n

wad L N 3
}quwf" i L

(c) | _
-2 1 1 (em) ——
r | | R = @) | 7 eem™
5 0.500 50.0 5.0200
3 0.333 0.6 |, 0.0165
a 0.250 667 || 0.0150
' S 0.200 71.4 0.0140
&z - 30 | 6100 83.3 5.0120 _J
- ,L'l l 50 0.050 50.9 0.0110
1 r lo | 30 0.025 95.2 0.0105
b . K(
' 09 -1
SIOpe,s=1°5"::lf0°f‘ = 201 — 0.020¢kcm A

Intercep};,c = 0.0099cm‘1 L/Y

- s _ 0020 _50Q 06)
Internal resistance,T =% = G099 2.L/ \‘!’L
| L
|
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f the wires be Ra and Rg respectively

ance o

(d) let the resist

|

Rs

.-

Ra
A

e s

l,
le

|

Ra

. and Rr

(03) _
E? % V‘
(]

J”.éu.{

%

)

€
L(p1+p1

;€
Rd

I

‘/(
IRA But

-

Vi

X
)

ERA

[l

Now V1

(p1+

fl’i
|

Length (I) of t

L
A

AN
<

o

hi
the smaller the resistance. Therefore,

the

)

The longer the conductor

horter the conductor,

he conductor

(e)

. resistance and the s

3 S\ WL
o O
D«

=)
P ﬂ &
Q
8 1
2. A r_
.8
b R
[
8
=
° <
g N
S N
)
s 9
2 -
—— =
° g
= ~
B0 =
g =
— w
Q v
s ©
o w
% 4 J8
o o
= El/
.m S
=]
5 i
(o & (
2 8
A, = /.w..
o =
g 8| _
2 ©
° $
0} vy
Q
m <
3 (®]
/7]
.-
i3
b
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Cross-sectionaliarea (A) of the conductor: The bigger the cross—sectio_nnal area
of the conductor, the less the resistance and the smaller the cross-sectional
area of the conductor, the more the resistance. Therefore, resistance 1

. ; , . 1
inversely proportional to the cross-sectional area of the conductor.1.€. R~

Temperature lTl) of the conductor: The higher the temperaturc, the higher
the resistance ofithe conductor and the lower the temperature the, the lower

the resistance oﬂthc conductor. Therefore, temperature is proportional to
resistance of a conductor. ie. RxT

Nature (N) of the material of the conductor:

GLod conductors have low
resistance whereas insulators have ]

.ry high resiStance. 02)
a very .1__gh reg istance (02)
| L /
|

9 (a) (i) This is ?che maximum electric field intensity a

n insulator (dielectric)
can withstand without its insulation breaking down/ conducting.

i OR
This is the maxifﬂum potential gradient an insulator (dielectric) can withstand
without its insulation breaking down / conducting.

(01)
|

(ii) This is the ratio of the capacitance 9 }iapacitor with a dielectric
between its plates to the capacitance of the s capacitor with the space

between its plates a vacuum/ air. (01)

(b) | |

r{r——/——l o

\ >

K3

.:H <

./ The circuit is connected as shown above with air betw?iﬂ the capacitor
plates.

v The capacitor'g.‘ is charged to 2 p.d, V of the battery when ynakcs a contact
at position 1. (when K, is closed anc? Kz open). —

v Itis then diséharged through a Ballistic Galvanometer (B.G) when S m es
a contact at osition 2 (when Kz is close_d and|K1 open).

/ The maximy Ddeflection, 8o of the B.G 18 nfnted and recorc.leqé){ "

v A test dielectric whose di-electric constant 18 to be determin€ is 1t e
petween the capacitor plates and the above procedures are rep :

Scame v

|
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v" The maximum deflection, 0 of the B.G is note& and recorded.
v The relative permittivity, € of the dielectric is then obtained from the

: 0
expression; & = 5~ (05)
0
() (@) E b//z
Cy C, Cs
1 Ly | | | |
S I N I
e vV —e— Vo (02)
l.

) 5‘ g 66 «; \/ l e éé
(ii) P.d Vl"‘_bUtQ CrVo =g, . o~
C1C, 1 Vi(ci+C2)
Now Vi = C+CVJXK = B ._._.L\/ (03) /%»J
(d) When a small amount of ;q/
| charge 8q is transferred
vl ' / from q, then;-
"""""""""" ’ Total charge = q + 8q and
' ' Total p.d = v+ &v
v+ &v
/ 'E Small work done,
_ /./"' i SW = (v + 8v)8q =V&q + 8Vdq
__________________ ; / : but §Véq =0 '
' ; O -P= 1kl ade)
=>15W=V5q($,d’ ;o 1 5_%[\14“4‘5\!'
0 q+0q Q charge> :fb \ }\S
@‘L i (09

Total work done to transfer a charge, Q on an uncharged capacitor is equal to 7
the triangular area under the Voltage — Charge curve. i.e. §w N g q- ‘

L:m,t \f - t?;

1€, _1lcy2 =

ik -Cv / (04)

(e). For cquihbrlum of the system above, cg'\N Jq }\1
Moment of welght of mass = Momemt of Electric force

= 9
\ gX—-=EQ><—ButE——- \X W oy

1€
| bt @ = €V
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