MARKING GUIDE
BUDAKA PROGRESSIVE HIGH SCHOOL
END OF TERM Il EXAMS 2019
S.3 Physics Paper 2
Time: 2 hours 15 minutes
Instructions
% Attempt any FIVE questions from this paper.
% Assume where necessary;
Acceleration due to gravity, g, = 10ms™

Density of water = 1000kgm

1. (a) Define the following terms

(i) Moment of force (01 mark)
Thisisa produc\ty‘/tﬁe force and the perpendicular distance from the line of action of the force to
a fixed point.

(ii) Centre of gravity. (01 mark)

This is the point of application of esultant force due to the earth’s attraction on the body
(b) (i) State the principle of moments. (01 mark)
It states that when a body is in qufrh/brium, the sum of clockwise moments about any point is equal

to the sum of anti-clockwise moments about the same point.

(ii) Describe an experiment to locate the Centre of gravity of an irregular object. (05 marks)
% Clamp a nail on the stand so that the Wd end is free.
% Make three holes at the edges of the object ung it on the nail through one of the holes.

%+ Tie the thread OWSS to make a plumb line.

% Tie the plumb line on the nail\gm)gllow it to rest freely with the thread touching the object.
% Trace the thr@c(u(sing a pencil.

% Repeat the procedure when the o@}e@ﬁs suspended from the other holes.

¢ The point of intersection of the three Ii@i{ the centre of gravity of the board.
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Irregular object

/__H_,,Retort stand
(c) A body of mass 50kg accelerates uniformly from rest and covers 40m in 8seconds. Calculate;
(i) The acceleration of the body (02 marks)

m = 50k - 12

g froms-ut+2a{,/(

u=0 B 1 )
40=0x8 + 2 xaxgl ™

s =40m

(= 8s a=1.25ms? ~

(if) The momentum of the body after 8 seconds. (02 marks)
Fromv =u + at, \/(

v=0+1.25x8

v =10ms* \/(

Momentum = mass x velocit
=50x10
Momentum = 500kqms‘1/
(d) In the figure below, forces 3N, 6N and 10N act on a body M of mass 2kg initially at rest.

3N

T

6N +— N |— 10N

Find the magnitude of the resultant force and the acceleration with which the body moves.

(04 marks)
Resolving horizontally, 3N
Fh=10-6

N

Resolving vertically, AN
Fv=3N A~
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Resultant force;
RZ - 32 + 42

R=5N _~

2. (a) (i) What is meant by reflection of light?

From F = ma,
5 =\2}/ /
a=2.5ms? ~

(01 mark)

Reflection of light is the bouncing\g/ﬁ’ght when it falls on a reflection surface.

(ii) State the laws of reflection of light.

(02 marks)

¢+ The incident ray, the reflecteWnd the normal at the point of incidence all lie in the same

plane
¢+ The angle of inciWs equal to the angle

of reflection.

(iii) Distinguish between diffuse and regular reflection of light (02 marks)

Regular reflection

Diffuse reflection

% Takes place on a smooth surfagy(

%+ Takes place on a roMurface

% Anparallel incident peam is reflectedasa | A parallel incident beam is reflected in

parallel beam different directions. \/(
(b) Describe an experiment to show that light travels in a straight line. (05 marks)
Card board
Candle

£ a

> O/} > ﬁ' - ?‘ > Vbserver

¢+ The boards are then@%f@ed in a straight |

«» Three card boards with holes at thgiwCentre are mounted on wooden blocks.

ine

¢+ A string is passed through the holes to ensu&tﬁ’gt they are in a straight line.
% A point source of light is placed c\n/oﬂ’gside of the boards and observed at the other end.

% Observation: Light f{o/m)ﬁle source is seen.
¢+ The boards are then displaced such that the\h}lé{are not in a straight line and observed again

¢+ Observation: The light from the source_is
% Conclusion: Light travels l@)\%{raight line

t seen.

(c) An object 4cm high is placed at right angle to the principal axis of a concave mirror of focal length

10cm. If the object is 30cm from the pole, find the
(i) position of the image.
ho = 4cm
u=30cm
f=10cm
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1_1 1
from—-=-¢~
f uvv

v:;SQE‘
e,

(it) Size of thei (02 marks)
. . v 15

magnification, m=—=—

u 30

m =0,

-h
but m == \/(

h
05=12

n
hi = cm\/

(d) State two applications of a diverging mirror (02 marks)

Alternatively, one can use graphical approach

% They are used as driving mirror
% Used in super markets to observe the actjvjtes of customers

¢+ Used in security check points to inspect under vehicles

3. (a) Define the following terms as applied to machines.
(i)  Mechanical advantage (01 mark)
This is the ratio of load to effort \/
(if) Velocity ratio. (01 mark)
This is the ratio of th\e}isfance moved by the effort to the distance moved by the load in

the same time.

(iii) Efficiency. (01 mark)
This is the ratio of work outpyt t&"work input expressed as a percentage.

(b) A pulley system has an efficiency of 60% and velocity ratio of 4. Calculate;

(i) Its mechanical advantage. (02 marks)

Efficiency = mechanical advantage XlOO%\/(

velocity ratio

mechanical advantage
60 = L % x100%

Mechanical advantage = 2.4\/
(i) The effort required to raise a load of 150N. (03 marks)

. load
From mechanical advantage = — \/

effort
2.4 =2 \/
effort

Effort = 62.5N

(iii) The distance moved by the load if the effort moves through a distance of 3m. (02 marks)
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i 1 t dist /
From velocity ratio = £fortdistance

load distance
3
PR B
load distanc

Load distance = 0.75m\/

(c) (i) Give, two reasons why the efficiency of the pulley is never 100%. (02 marks)
% Some energy is wasted in ove\@nﬁng frictional force in the moving parts
% Some energy is wasted in lifting ussl;s&/weights like moveable parts of the machine
(i)  Give two ways of improving the efficiency of a machine (02 marks)
% By oiling the mov\@le/parts.
% By using lightweight materials f vable parts.
(iii) Mention two applications of a pulley system in our daily life. (02 marks)
%+ Used by builders to lift construction materigl
% It can also be used to raise a flag to the top of a flag pole.
4. (@ (i) Define pressure and state its S.I units. (02 marks)
Pressure is the force acti@,mﬁmally per unit area. Its SI unit is Pasoq,l/
(i) Describe a simple experiment to show that pressure in a liquid increases with depth.
(05 marks)
N~
% Make three holes, A, B, and C0f the same diameter along a vertical line on one side of
a tall can.
%+ Close the holes temporarily witir€ork and fill the can with water.
%+ Open the holes at the same time Qpel)o(bserve
Observation
% Hole A shoots its water\fgubh@r followed by hole B and hole C shoots its water nearest.
Conclusion
¢+ This shows that pressure in a liquid in\(ﬁa’s’es with depth.
(iii) Calculate the pressure at the bottom of a swimming pool 1000cm deep. (density of water =
1000kgm™3) (03 marks)
h =1000cm = 10m
g = 10ms
p = 1000kgm

Pressure = hpg \/
=10x1000x10
5
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Pressure = 100000Pa\/

(b) (i) State Pascal’s principle (01 mark)

It states that pressure ita/point in an enclosed fluid is transmitted equally throughout the
fluid in all directions.
(i)  Give two applications of Pascal’s principle (02 marks)

It is applied in;

¢+ Hydraulic presg/
% Hydraulic brake ~”

(c) (i) What is atmospheric pressure? (01 mark)
Atmospheric pressure is'the pressure exerted by the atmosphere on the earth’s surface due to
weight of air

(i)  Give two applications of atmospheric pressure. (02 marks)
It is applied in;
% Lift pum
s Force pum
(a) Differentiate between Kinetic energy and potential energy. (02 marks)
Kinetic energy is a form of EW possessed by a body due to its motion whereas potential
energy is the energy possessed by a body due to its pqgmﬁ in the field of force.
(b) A ball of mass 100g falls from the top of a cliff 200cm high. Calculate the;
(i) Potential energy possessed by the ball at the maximum height. (03 marks)
m = 100g = 0.1kg
u = 0 (falls from rest)
h =200cm = 2m
g = 10ms

Potential energy = mgh \/

(i)  Velocity with which the ball hits the ground (03 marks)

From the principle of conservation of energy;

Loss in potential energy = gain in Kinetic engkgy
Therefore, kinetic energy = \Zy(

But kinetic energy = % m\\/z/(

2 =1 ><0.1><\(7(
2
V= 6.32ms‘1\/
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(c) (i) What is meant by the term diffusion (01 mark)
This is the movement of molecules of a _substance from a region of their high concentration to
region of their low concentration \/

(i)  State two factors on which diffusion depends (02 marks)

« Temperature

RS Press\uy

X/

¢+ Density of diffusing molecules

L)

% Size of the pores across which molecules diffuse
(iii)  Describe an experiment to show diffusion in liquids. (05 marks)

Place a crystal of purple potassil@pémanganate at the bottom of a beaker containi\n}q,eléan
water and leave the setup for some time.

Potassium permanganate i
Water

Observation

The crystal dissolve‘i}r{spreads throughout the water forming a purple solution.
Conclusion

This demonstrates diffusion in quui{jy

(@) State Archimedes’ principle. (01 mark)
Archimedes principle states that when a body is wholly or partially immersed in a fluid, it
experiences an up thrust equal to the weight of fluid displaced \/'

(b) An object weighs 70N in air, 30N when fully immersed in water and 50N when wholly immersed

in a certain liquid. Calculate the;

(i) relative density of the object (02 marks)
Relative density of a solid = _Wwelght in air \/
Apparent loss in weight of the solid in water
70
~ 70-30
=1.75
(i) relative density of the liquid (02 marks)

. . P Apparent loss in weight of the solid in a liquid
Relative density of a liquid = =22 Lwetght of -t /
Apparent loss in weight of the solid in water

_ 70-50 \/(

(iii) density of the liquid. (02 marks)
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Density of a liquid = relative dens\ity/x;ensity of Watv

= 0.5 x 1000
= 500kgm® \/

(c) (i) Define momentum and state its SI unit (02 marks)
Momentum is a p{O)iU{t of mass and velocity of a body. Its SI unit is\@}gram metre per
second(kgms™)

(ii) State the principle of conservation of momentum. (01 mark)

It states that when two or more bodies act upon ynother, their total momentum remains
constant provided no external forces are acting.

(d) A body Q of mass 3kg moving with a velocity of 10ms™ collides with another body P of mass 2kg

moving with a velocity of 5ms? in the same direction. If the two bodies move together after

collision, calculate the;

(i)

(i)

Common velocity of the bodies after collision. (03 marks)

before collision after collision

mg = 3kg \/(Hlp =2kg mg + mp = Skg

ug = 10ms-1 C ) up > Sms-1

From the principle of conservationn of momentum,

MqUqQ + MpUp = (Mg+ Mp)V /
v =8ms™? \/

Loss in kinetic energy. (03 marks)

v =2

. . .. 1 1
Kinetic energy before collision = 5 Mqug? + 3 mPUPZ\/

_1 2,1 2
=~ x3x10% + XZXV(
= 175\J/(

Kinetic energy after collision = % (mg+mp)v?

=~ (3 +2)x8?

= 1600,

Loss in kinetic energy = 175 — 160

:&J\/

(@) (i) What is meant by thermionic emission? (01 mark)

This is the process by which electrons are emitt\@f(om a heated metal surface

(ii)

State any two properties of cathode rays. (02 marks)

« They are negatively charge{l/
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% They travel in a straight W
(b) Draw a labeled diagram showing the essential parts of a cathode ray tube. (03 marks)

Cathode ray

Cathode filarpwhit it f o
\/ C:'Iru:frclrﬂ';/f/\‘/\ksuLLW
/ ,.-"'I /
o :

O o
E.H.T(g¥Ectron high tension) /
)
I|
Flou ms@/&eer

(c) Define the following terms as applied to atomic physics

(1) Atomic number (01 mark)
Atomic number is the number of protons in the nucleus-0f an atom.
(ii) Isotopes (01 mark)

Isotopes are atoms of the same elqmeﬁwith the same atomic number but different atomic mass.
(d) The half-life of a radioactive substance is 24 hours. Find the time it will take 32g of the substance
to reduce to 4g. (03 marks)

4 = 3%
No = 329

2
N = 4g =3
Ty, = 24hours using n = ¢ /

Ty,
t=? 3 =L
24
i _ N
using N = 2'? / t = 8hours \/
(e) (i) State any one use of X-rays. (01 mark)

Used to detect fractures in bones \/

Used to destroy cancer cell

X4

L)

*,

Any one

>

L)

*¢

¢+ Used in detection of lung tuber culosis
¢+ Used for sterilization of medical equipment.
(i) State two health hazards caused by X-rays (02 marks)
¢+ They cause genetic damage and mutatio\n/
% They can burn the skin and other body tissues\/

(iii) Give two differences between X-rays and cathode rays. (02 marks)
X-rays Cathode rays
v 37
% Carry nocharge v~ < Carry a negative charge
¢+ Cannot be deflected by both %+ Can be defletted by both
electric and magnetic fields electric and magnetic fields
9
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(@) Distinguish between primary and secondary cells and give one example of each. (04 marks)

Primary Cell

Secondary Cell

Current is produced as a result of

irreversible chemical change.

Current is produced as a result of\/

reversible chemical change

Cannot be recharged.

Can be recharged

Provide a lower e.m.f

Provide a higher e.m.f

Works for a shorter time

Works for a longer time.

Higher internal resistance

Lowe internal resistance

Examples include, drxgeﬂ,/simple cell

Examples include, lead gcig-€ell, nickel

iron cell, nickel cadmium cell

(b) State two precautions one has to undertake to prolong the life of a lead- acid accumulator

(02 marks)
¢+ It should be charged regularly.\/
% Avoid shorting (connecting wires acMe terminals). Any two
+¢+ Over charging should be avoided.
¢ It should not be left in discharge state for a long time.
(c) (i) Define the term internal resistance of a cell (01 mark)

This is the opposition to the flow of current with in a ce\II//

(if) With the aid of a circuit diagram, describe how you can determine the internal resistance of a

cell.

(05 marks)

% A high resistance voltmeter is\pﬁﬁected across the terminals of the cell and the voltmeter

reading, E isAbted.

+ A standard resistor, R and the amme

are connected in series with the cell terminals.

«+ The voltmeter is then connected across the reiisyms shown below.

® =

v’

+ Read and record the voltmeter reading, V and the correi@m‘mg ammeter reading, |.

+ Calculate the internal resistance of the cell, r from;

E—-V
1

r=
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+* Repeat the procedure using other\rﬁisﬁ)rs of different resistances and calculate the
average value of internal resistance
(d) The figure below shows a cell of e.m.f 2V and negligible internal resistance connected to three

resistors of resistances 4€2, 3Q and 2Q.

15 = 2V
| I
40 3 DD 2 QD
Calculate the current supplied by the cell (04 marks)

3X2

R=2244
2

3+
R=5.20Q \/

UsingE=1I(R +r)

2 =1(5.2 +0) \/(
| =0.3846A
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