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1. Name the instrument that would be most suitable for measuring the thickest of one sheet of this

e

o1

S

question paper. (1 mk)
Figure 1 shows a worker ready to lift a load wheelbarrow

Use the figure to answer questions 2 and 3 ' : @ *

0@
Indicate and label on the diagram three forces acting on th eelbarrow when the person is just
about to lift the handlebars ( @s

Suppose the handle bars of the wheelbarrow in q@n 2 were extended, which force(s) would
change and how? $ (2 mks)

N
Figure 2 shows a liquid being siphoned f&@\one beaker to another. Refer to this diagram where
answering questions 4, 5 and 6
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In iése on the diagram the direction of flow of the liquid j (1 mk)

. Show that the force driving the liquid through the U — tube is proportional to the height, h

(3 mks)

State what would happen to the flow if the system in figure 2 were put in vacuum
(1 mk)
State the assumption made when calculating the size of a molecule in the thin oil film experiment
( 1mk)



10.

11.

12.

13.

14.

15.

16.
17.

One property of a liquid that is considered while construction a liquid — in — glass thermometer is
that the liquid expands more than the glass for the same temperature change. State any other two
properties of the liquids that are considered (2 mks)

What property of light is suggested by the formation of shadows? (1 mk)

In the set up shown in figure 3, water near the top of the boiling tube boils while at the bottom it
remains cold.
OO
(A (’O’
%
R
Give a reason for the observation (1m%k&

You are provided with a charged electroscope, an insulator and a c{%?bctor. Describe how you
would use these apparatus to distinguish in the insulator from onductor

(2 mks) ¢
"
State two advantages of an alkaline battery over a Iea@gﬁ battery ( 2 mks)

The diagram in figure 4 shows two glass tubes o@%rent diameters dipped in water
0\ 3

Explain why h; is greater @n%l : "’j” 4 (3 mks)
{3

others, the magni of the current and the magnetic field strength. Name two other factors that
can be changed'torvary the force.
\Q (2 mks)
Give a rg&@n why attraction in magnesium is not regarded as a reliable method of testing for
polari{ . (1 mk)
®)

State two ways by which the frequency of a note produced by a given guitar wire may be increased
The diagram in figure 5 shows a beam negligible weight balanced by constant forces P and Q.
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The force on a qug%& carrying a current in a magnetic field can be varied by changing, among
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Derive the relationship between x and y (2 mks)

18. Light travels through glass of refractive index 1.5 with a speed v. Calculate the value of v ( speed
of light in air = 3.0 x 10% m/s) ( 3 mks)

19. In an experiment using a ripple tank the frequency, f, of the electric pulse generator was reduced
to one third of its value. How does the new wavelength compare with the initial wavelength?
Explain your answer. (3 mks)

20. A ray of light incident on the surface of a glass prism is observed to behave as represented in the
diagram in figure 6

\ o
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Explain this observation (Q@ mKks)
%@
21. State Newton’s first law of motion \{S) ( 1mk)
<

22. Distinguish between heat capacity and specific heat ca@g’[y ofabody  (1mk)

23. Figure 7 represents a tube through which a quuidﬁ)wing in the flowing in the diagram shown
by the arrow
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Show on the diagram t&b‘aative positions of the levels of the liquid in section marked x, y and z
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24. Figure 8 represents two parallel plates of a capacitor separated by a distance d. Each plate has an
area of A square units

A7
L/ —

16 &
Suggest two adjustments that can be made so as to reduce the effective capacitance O(Q
25. Name the property of light that shows that it is a transverse wave {g’
%,

26. The table below shows the type of radiation, detection methods and uses o tromagnetic
radiations. Complete the table.

Type of radiation | Detector Uses A\
Ultra violet Photographic paper fluorescence Q"’ -------------
material R O
------ -- | Phototransistor blackened \k' Varmth sensation
thermometer %)
Radio waves e ——— - «C~ | Communication

27. An electron in an excited atom falls from energy.@\'els E2 to energy level E1. Write an equation
relating the energy change to the frequency‘t\'oﬁhe radiation emitted. Explain why new symbols

used. (2mks) . &N
P
28. Name the metal used to shields X — @ operators from the radiation. Give a reason why it is
used. %) (2 mks)

Q
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In an experiment on photo- electricity using metal X, the graph shown in figure 9 was obtained.
Use the graph to answer questions 29 and 30.
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29. Determine the minimum frequency f, below Whi@photoelectric emission occurs
(2 mks)

ON
30. Sketch on the same axes, a graph for a m@%’ Y hose work function is higher than metal X
S (1mk)
N

31. State a characteristic of sound, )@% is determined by overtone (1 mk)

32. A radioactive carbon 14 d%‘&go Nitrogen by beta emission as below

14 Q 0

C ®*$®> N +
6 6\0& 7 y

[)Q@ine the values of x and y in the equation (2 mks)

33. What is meant by the centre of gravity of a body? (1mk)

34. State two variables that must be controlled in an experiment for comparing the thermal
conductivities of different metal rods of the same diameter (2 mks)

35. Figure 10 represent a signal being fed into a demodulator of a radio receiver. Sketch in the space

provided, the output signal (1 mk)
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36. Explain with the aid of a labeled ray diagram the wide field of view of a convex mirror

(2 mks)
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K.C.S.E 1995 PHYSICS PAPER 232/2
SECTION 1 (65 MARKS)

Answer all the questions in this section in the spaces provided
1. The data in the table below represents the motion of vehicle over a period of 7 seconds

Time (sec) 0 |1 2 3 4 5 6 7
Displacement [0 |20 |40 |60 [80 |95 | 105 | 110

(@) plot on the grid provided, a graph of displacement ( y- axis) against time ( 5 mks) (Q
AR S T e R e RO : : - - O

i e SRS
(b) Describe the motion of th@ehlcle for the first 4 s (1 mk)
(c) Determine the velociti§?4.55 and 6.5s. Hence or otherwise determine the -
average acceleratior@ e vehicle over this time interval
%)
2. Study the cir%lsf%iagram in figure 1 and answer the following questions
5 & g i
Mgl 1O i oav
\éh 602
(<O
X 2.50 ¥ 30 %
602 17_7' 1
(a) Calculate the effective resistance between Y and Z ( 3 mks) '
(b) Determine the current through the 3 Q resistors (6 mks)

(c) One of the 6Q2 resistor has a length of 1.0m and cross —section area of 5.0 x 10° m?
(3 mks)



Calculate the resistivity of the material

3. (a) Anobject O is placed in front of convex mirror as shown in figure 2

Fig.2 (
¢ e
( Fig. ZO(Q
(i) Draw to scale a ray diagram to show the position of the image (5 mks)
(ii) Determine the magnification (3 mks) {g’

%
(b) An object placed in front of a convex lens of focal length 10 cm prqﬁes an image at a

distance of 15 cm from the lens and on the same sides as the ob'g@
Determine the position of the object @(Q@ mKks)

4. (a) Draw a ray diagram to show how a convex lens works a@%agnifying glass

%) (5 mks)
(b) The diagram in figure 3 shows a certain eye defect&\g

o "'\" ¥ $
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\% iﬁlﬁdf
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e

(1) Name the object
(i) Draw on the same djiggfam an arrangement to correct the defect

% (1 mk)
(c) (i) Explain why a pailg)f ater can be swung in vertical circle without the
water pouring (3 mks)

(i) Acar lﬁﬁglzookg is moving with a velocity of 25ms™ around a flat bend of radius
150m. rmine the minimum frictional force between the tyres and the road that will
preéﬁ (@the car from sliding off. (4 mks)

5 (a) (|)\) e the law of electromagnetic induction (2 mks)
escribe an experiment to demonstrate Faraday’s law (4 mks)

(b) (1) A researcher studying the behaviour of step- up transformer made the following
observations:
“More joules per coulomb and fewer coulombs per second at the output than at the input terminals

Explain why the observation does not imply a violation of the principle of conservation of energy
(4 mks)



(i) A transformer of 480 turns in the primary coil is used to connect a 9 volt a.c electric device to a
240 v.a.c mains power supply. Calculate the number of turns in the secondary coil.
(3 mks)

SECTION Il (15 MARKS)
Answer one question from this section

6. (a) Distinguish between stationary and progressive waves (1mk)
(b) (i) describe how a young’s double slit may be made in a laboratory ~ (2mkKs)

(ii) State the condition for a minim to occur in an interference pattern (Imk)
(c) The sketch graph in fig 4 shows the results of an experiment to study diffraction p s using
a double slit. - O
tn .
R &
%
| ’OQ
B & xQ
,b‘b
Z ¢ Distance across the pa@Q Fj- 2.
(i) Sketch an experimental set up that can be used t@%am such a pattern
(4 mks)
(i) Name an instrument for measuring the mtegg (1mk)
(i)  Explain how the peaks labeled A and B roughs labeled
C are formed (6 mks)
7. (a) Describe how a p- type semi conductor %"formed (3 mks)
(b) Distinguish between p-n-p and n — transistors (1mk)

(c) The sketch in the fig 5 shows the {csu ts of an experiment where a transistor
was used as a voltage amplifier

A &

: 53
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brput Vo Lﬁ:j?- Vl. j"
Explain hv&){@voltage amplification factor, B, may be obtained from the sketch graph
(4 mks)

(d) (| Efsa\vv a circuit diagram of p — n — p transistor operating in the common emitter ( C-E) mode
Q@te on the diagram the directions of the collector current I, the base current Ig the emitter
ent Ig (4 mks)

(if) Write the equation relating I¢c Ig Ig ( Imk)

(e) ldentify the type of biasing in each of the junctions of a transistor in operation
(2 mks)



K.C.S.E 1996 PHYSICS PAPER 232/1

1. s
¢ e | e
6%—4—&-’44#3— 3o
%Rﬁ (:’ ’1
The micrometer screw gauge represented by figure 1has thimble scale of 50 divisions
What is the reading shown (1 mk) O®
2. What measurable quality is associated with colors of light? (1 n@
3. State two factors that should be controlled in manufacturing a cylindrical C@Qiner of  uniform
thickness, which should normally be in a standing position? \Q
4. . 1_, : |

Figure 2 shows a U tube contammg two I|qU|dsJ$1~ and L2 of densities 0.8 g cm™ and 1.8 cm™

respectively in equilibrium. Given that h, —Q@m determine the value of h; (3mks)
5. A small nail may pierce an infl car tyre and remain there without pressure reduction in the
tyre. Explain this observatio (2 mks)
W
6. Give a reason why a cg@rae beam reinforced with steel does not crack when subjected to changes
in temperature (2 mks)
%
7. Give a reason Why h%& transfer by radiation is faster than heat transfer by conduction
( 1mk)
8. &i\object placed on a bench is observed to have three shadows of different sharpness, in
d| f t directions. Explain this observation (3 mks)
Q. State the law of electrostatic charges (1 mk)

10.  The pitch of the note produced by a wire depends on the tension in the wire. State the other factor
that effects the pitch (1 mk)

11. Name two forces that determine the shape of liquid drop on the solid surface. (2mks)



12.

it TH )
B

i
i

l | s

oo ¥

Thermistor, TH, is connected in parallel with a bulbvas shown in figure 3. The bulb is lit. When the
thermistor is steadily heated the brightness of the bulb reduces. Explain this observation

(3 mks)
$

- F-Lj' 4 @QQ

Figure 4 shows tow parallel current conductors A and B placed close t h other. The direction

of the current is into the plane of the paper. Qo
On the same figure; @Q
(i) Sketch the magnetic field pattern ) (1mk)
(i) Indicate the force F due to the current on each conduct (1mk)
Q@
S
YTy ¥
T | N\ e 2 g
o Suppert Fig .S

Figure 5 shows a wheel W bivoted a@@centre, O and held stationary by a string and a spring. The
tension in the strings is T and the féi€ on the springs is F.

Use this information to an;gé'm and 15

14, State how the magnj %S of T and F compare. Give reasons for your answer

<
S (3 mks)
4
15.  State whatwould happen to the wheel if the string snapped (1 mk)

16. Sgﬂe@rin the space provided below, a labeled diagram to show how an arrangement of a single
ptdley may be used to provide a mechanical advantage of 2
(2 mks)

17.  Circular water waves generated by a point sources at the centre. O of the pond are observed to
have the pattern shown in fi

-



18.
19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Explain the pattern (2mks)
What characteristics of sound is applied in turning pianos? (1mk)

In large current circuits large resistors in parallel are preferred to low resistors in series(Qgplain
( 2mks)

A girl heats 5 kg of water to temperature of 80°C. When she adds m kg of water&15° C the
mixture attains temperature of 40°C. Determine the value of m. (ignore heat ges due to the
container) (3 mks) (b.

Equal masses of water and paraffin with specific heat capacities CW p respectively are heated
using identical sources of heat, for the same length of time. The fi mperature 0p of paraffin
was found to be greater than final temperature than of water, Shga that Cyy is greater than Cp.

A lady holds a large concave of facal length 1 m, 80 c her face, state two characteristics of
her image in the mirror S)

A small object lies at the bottom of a water pond %epth of 1.2 m. Given that the refractive
index of water is 1.3, determine the apparent d@\ f the object. (Give your answers to 1 decimal

place) %\
State how the pressure in a moving fl%ﬁarles with the speed of the fluid (1 mk)

In some petrol engines where spz@!lugs are used, a capacitor is connected to the distributor.
Suggest the function of the c (1 mk)

A house in which as cy Gsl}r'contammg cooking gas is kept unfortunately catches fire. The
cylinder explodes. Gi\& explanation for the exposition (2mks)

Explain how a g)&@ of a Polaroid reduces the sun’s glare (1mk)

IS in a moving vehicle with a siren on while an observer B is stationary on the side
tate the difference between the sound heard by A and B as the vehicle approaches B
ata hg constant speed (2mks)

A I|d copper sphere will sink in water while a hollow copper sphere of the same mass many
float. Explain this observation (2 mks)

The moment of the weight of vertical door does not significantly affect the moment of the force
required to open the door. Give a reason for this (1 mk)

What causes electromagnetic damping in a moving coil galvanometer (1mk)



32.

33.

34.
35.
37.

38.

The control grids in a cathode Ray Oscilloscope ( CRO) is used to control the brightness of the
beam on the screen. How is this achieved? (2 mks)

a- particles are more ionizing t\r;an B-}Qarticles. Give one reason for this (1 mKk)
E2
: : +
‘ &
- AT I i ™
Fig .7 Y Q
C)QQ
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4 &6

13
4

S e i R

|
In the figure 7 the circuit diagram contains bulbs B, a transistor T and a resistor R. A diode D is
connected between points Y and X as shown. In the set up bulb B is nob@When the connections
YP and XQ are made, B lights. Answer questions 34, 35 and 36 witt@rence to the figure.

o

Name the type of transistor used in the circuit 0@ (1mk)
Explain the observation when the connections are made @\J“ (3 mks)

In the Brownian motion experiment, smoke particleg%e&observed to move randomly. Explain how
this motion is caused (2 mks) \%

Figure 8 shows an object O placed infront @ ﬁncave lens with principal foci F and F Construct a
ray diagram to locate the position of the iriage (3 mks)

“
-
%
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PHYSICS PAPER 232/1B 1996 SECTION 1 (65 MARKYS)
Answer all the questions in this section in the spaces provided

. (a) A accelerates uniformly from it initial velocity, u, the final velocity, v in time t. The distance
traveled during this time is S. If the acceleration is denoted by the letter, a show that;

(1) V=u+at (2 mks)
(i) S=ut+at’ ( 3 mks)
amn 2 2 O®
(i) VZ=u®+as ( 2mks) 69
(b) A body moving initially at 50m/s decelerates uniformly at two 2ms™ unt@)mes to rest.
What distance does it cover from the time it started to decelerate Qo)
(3 mks) N
,b"o
. (a) Given a bar magnet, an iron bar and a string @Q
(i) Describe a simple experiment to distinguish ben{@n%the magnet and the iron bar
(4 mks) %)
@
(i) State with reasons the observation that w. be made in the experiment
(4 [\é

(b) In an experiment to magnetize two subszq,ces P and Q using electric current, two curves (
graphs) were obtained as shown in figur&@

AP & 2
S
. &
3 )
4
S 0o
< Q
®®
«S i
@ Y Mdfr\é&:ﬂv\-f Litire n,«é z r’j "{
Using t&g@)rmation in Fig 1 explain the difference between the substances P and Q with
refere to the domain theory (6 mks)

(<O



3. The diagram in fig 2 represent an electric circuit in which five resistors are connected to be a
battery of e.m.f 4.0 V and of negligible internal resistance

Fig. 2. | 4Q2 Y. 1Q

i - 2Q G 3Q

Determine:
R
(i) The total resistance of the circuit @Q@mks)
(i) The potential difference between Y and Q ()9 (2 mks)

4. (a) (i) Describe the experiment to determine the speci gqﬂat capacity C, of a block of
aluminium with two holes drilled in it, to accommo thermometer and an electric immersion
heater (2 mks) §

(i1) State the measurements required in the ex@@ment and show how they would be used to obtain

C A\% (5 mks)
(iii) State two precaution that should@taken in this experiment (2 mks)

(b) A copper calorimeter of m g is filed with 100g of water at 25°C. Steam at a normal
temperature and pressure ( N ) is passed thought the water until a temperature 45°C is attained.
The final mass of calorim and the contents was found to be 163.5g. Calculate the specific latent
heat of vaporization ‘1 ater

(6 mks) %5
@ -1
Specific heat &éb%clty for water is 4200JKg™ and for copper is 378Kg™K
5. (a) (i) V{E@is the difference between longitudinal and transverse waves? ( 1 mk)

( &@te two distinctions between the way sound waves and electromagnetic waves are transmitted
(2 mks)

(b) A mineworker stands between two vertical cliffs 400m from the nearest cliff. The cliffs are X
distance apart. Every time he strikes the rock once, he hears two echoes, the first one after 2.5 s,
while the second follows 2s later. From this information; calculation:

(i) The speed of the sound in air (2 mks)

(i) The value of X (3 mks)



(c) In an experiment to observe interference of light waves a double slit is placed close to the
source. See figure 3

,
L/ o
-

Mencchmmati
J(M rie

’:/ 5 CAden

N povile it Fig5

$

(i) State the function of the double slit (1 mk%()
(i) Describe what is observed on the screen ( 2mks)
(iii) State what is observed on the screen when

I. The slit separation S;S; is reduced @an)

I1. White light source is used in place of monochromatic source%Q( 1 mk)

SECTION Il (15 MARKYS) Q
Answer any two question from this section in the sp rovides after question 7
6. (a) The fig. 4 shows the diagram of set up to investigate taﬁgﬂon of centripetal with the
radius r, of the circle in which a body rotated

Fig: 4
\ g
Q’b
Describe how the set N be used to carry out the investigation (5 mks)

Table 1 ,,_s\ﬁ
&7

Maswgg) 60 |50 |40 |30 |20
-
'}é’lus, r(cm) [50 |41 |33 |24 |16

Table 1 shows results obtained from an investigation similar to the one in part (a)

M Plot a graph of force, F ( y- axis) on the body against the radius , r, ( in meters)
( 5mks)

(i) Given that the mass of the body is 100g, use the graph to determine the angular
velocity, (5 mks)



7. (a) Describe with the aid of a diagram an experiment set up for observing photoelectric effect

(b) Table 2 shows the relationship between the wavelength, A of a radiation falling on the surface
and the energy, k of the emitted electrons

A(m) * 107 20 |15 |10 (05

K (J)* 10 10 (13 |20 |40

(i) Plot a graph of energy k ( 'y — axis) against the frequency, f, of the incident light

006\

Speed of light, ¢ = 3.00 * 10® ms™ planks constant h = 6.663 * 10'3%@’

(i)  Determine the work function @ of the surface used (5 mks)



PHYSICS PAPER 232/1 K.C.S.E 1997
Answer all the questions in this paper mathematical tables to be used

Take: Density of mercury = 1.36 x 10*
Speed sound = 340ms*
Speed of light = 3.0 x 10® ms™
g = 10ms™

1. Figure 1 shows a measuring cylinder, which contains water initially at level A. A solid of mass 11
g is immersed in the watej, the level rises to
im O@

Bl—17 .9
- -6 ¢

= 3 A

> ke

At , Q
= >
U Fa ; é\Q

- Fy.l &

Determine the density of the solid. (Give your answer to 1 deci 3ace)

2. Figure 2 shows a rigid body acted upon by a set of force%@e magnitudes of the forces are as
follow BN
Fl = 3N1, Fz = 6N, F3 = 3N, F4 =4 Nl, F5 :%N‘and Fe =3N

Identify the coup{lgénong these forces

Fy

3. Give areason why @Reight of the body varies from place to place

4. A butcher ha %am balance and masses 0.5 kg and 2kg. How would he measure 1.5 kg of meat
on the bal t once?

5. The h{i&&?of the mercury column in a barometer at a place is 64cm. What would be the height of
n of paraffin in barometer at the same place? (Density of paraffin = 8.0 x 10° kgm™)

6. The number of molecules in 18cm® of a liquid is 6 x 10%*. Assuming that the diameter of the
molecules is equivalent to the side of a cube having the same volume as the molecule. Determine
the diameter of the molecule.

7. Explain why a glass container with thick walls is more likely to crack than one with a thin wall
when a very hot liquid is poured into them.

8. State the reason why water spilled on a glass surface wets the surface



9. Figure 3 shows two aluminium containers, A and B placed on a wooded table. A and B have equal
volumes of hot water initially at the same temperature.

X
/////// A F P e o Fij-3
10. Figure 4 shows two point objects A, and B, placed in front of a mirror M
& 6 \

° A . \
| A N\ %
4 N S

Eye Fig. g \Q
Sketch a ray diagram to show the positions of their images % een by the eye.

11. Figure 5 shows two charged identical conduction spheres on in stands. Each cross
represents a charge. The spheres are briefly brought into CQQ: and then separated.

x«"’

Sketch in the spaceprowded the dmgra@o ” sphergsf_ghcﬁving charge distribution after
separation

12. Name a device used to convert Iigl'@nergy directly into electrical energy

13. Figure 6 shows a beam AB su@rted at points A and B. A large F is applied on the beam as
shown. Mark on the diagr@rt e position X, where a notch is likely to appear.

A ,U?,Q(b |F 8
PSS
O Fig.

14. Disti &%\h between soft and hard magnetic materials
15. A?] nt of 0.5A flows in a circuit. Determine the quantity of charge that crosses a point in 4
utes.
16. Figure 7 shows an incomplete circuit of an electromagnet. Complete the circuit between X and Y
drawing the windings on the two arms of the core such that A and B are both North poles when
switch S is closed. Indicate the direction of the current on the windings drawn.

Core

'S P



17. An observer watching a fireworks displays sees the light from an explosion and hears the sound 2
seconds later. How far was the explosion from the observer?

18. Water flows in a horizontal smooth pipe. State the changes that would be observed in the nature
of the flow if the speed of the water is steadily increased from low to a high value

19. A transformer in a welding machine supplies 6 volts from a 240V main supply. If the current
used in the welding is 30A. Determine the current in at the mains.

20. An object dropped from a height h attains a velocity of 6 ms™ just before hitting the g . Find
the value of h.

21. Calculate the wavelength of the KBC FM radio wave transmitted at a frequenC(ay'QS .6 Mega
Hertz.

Usmg the information in figure 8 answer questions 22 and 23. (O'Q
3 | X Ao0L) Y 400,{2‘ = é\Q
; L F 1 S Q(b
400 L%
L 6 <
| "
(74) ;
i '_' wr | s\\ FLj 5

TRy

22. What is the p.d across YZ when the switch S is&ﬁn?

23. Determine the p.d across YZ when the swifchS is closed

24. How many 1000W electric irons could Q‘s ely connected to a 240V main circuit fitted with 13A
fuse?

25. Ice changes to water at 0°C. Equal éges of the ice and water at 0°C are each heated to 1°C. Give
a reason why more heat energy As\equired to heat ice.

26. Figure 9 shows two paraIIeI rgys’incident on a concave mirror. F is the focal point of the mirror.

KQ\i&

Q@ \ 5
9 \ Fig 3
§tch on the same diagram the path gfithe rays after striking the mirror

27. F<§ure 10 shows the apparent position of a fIy in air as seen by a fish in water

(dpfar.ck-fl Pm {7“"‘)




28.

29.

30.
31.

32.
33.

34.
35.

36.

Sketch on the same diagram rays to show the actual position of the fly

A trolley is moving at constant speed in a friction compensated track. Some plasticine is dropped
on the trolley and sticks on it. State with a reason what is observed about the motion of the
trolley.

Figure 11 shows part of a circuit containing three capacnors
I <
8 ' 00
A o i b &
, ; : o
) R
&  Fig. 11 %\Q

Write an expression for Cr the effective capacitance betwe@@@& and B.

What is the value of -20°C on the absolute temperature scal O
Figure 12 shows an experlment arrangement. S; S, and S arrow slit

/ 5
l l‘ Fig. 412
State what is observed on the screen wh e source is?

(@) Monochromatic (b) W @Ilght

Two turning forks are sounded to r. What is the condition for the beats to be heard?

Using the components symbols,ﬁwn in figure 14, sketch a series circuit diagram for a forward
biased diode. Q

State how e(@ currents are reduced in a transformer
A lithiu m has 3 protons in its nucleus. Complete the diagram in figure 14 by marking X in
the aw riate shells show the electron distribution when the atom is not excited

«© rSholls

In a sample there are 5.12 x 1020 atoms of krypton — 92 initially. If the half of krypton; 92 is 3.0s
determine the number of atoms that will have decayed after 6s.
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Answer all the questions in section | and any one in section |1

Take: specific heat capacity of water = 4200Jkg™ K™
Latent heat of melting ice = 334,000Jkg*K*
Planck’s constant h = 3.34 x 10°* JS
Speed of light, ¢ = 3.0 x 10®ms™

. Figure 1 shows a circuit diagram for controlling th(i}emperature of a room.

G 'S 1
G’“’G‘d A e s e e = a @ 6’
Bimdtatlic step ‘ . R

Heater tlamgnt >
(i) State and explain the purpose of the Bimetallic strip
(i)  Describe how the circuit controls the temperature wh%%e switch is closed

(b) A drinking glass 0.02 kg contains 200gms of water at 20%A mass of 0.04 kg of ice at 0° C is
dropped into the glass. Determine the final temperature mixture. Specific heat capacity of
glass = 670kg™K™. (Give your answer to correct one éQ&lmal place)

. (a) Figure 2 shows a uniform plank 20 m Ion%v@hing 400N resting on two supports A and B
9cm apart. A person weighing 600N walks 10\' ds B starting at A.
\ %

F, .
f" 4\6 fFé
Ihaw . W 8
N\
A R O T
e

BT @’?J/ ;
The data in the table b%% E{e’ls nts tﬂ'@od\ﬁward force Fa exerted at A as a function of distance,

Fij.a

d. The distance d is m red from A.

(%)
D(m) |0 (2 4 6 8 10
Fa(N) [880°]650 [500 [350 |200 |50

-

~



(i) On the grld provided plot a graph of FA (y- aX|s) agalnst the dlstance d.

bk
I L

i

E

§ i

v snppeal l e dga b e LR : er Slae we
(if) From the graph determine how far beyond point B, the p can walk before the plank tips
(b) In the set up in the figure 3, the metre rule is in eq

uili
B VDl B i

N\

2co4

|

.

A\
Oom - 40¢w ) Jocm

y 4 303

\Z 2. i :
A Q i l F‘Lj B
Given that the metre rule is unif\ Y determine its weight i00g

3. (a) A stone is thrown \ﬁbally upwards from the edges of a platform. Eventually the stone lands
without bouncing o
sketch on the aX| \%

ound below the platform. Taking the upward velocity to be positive
ided the velocity time graph of the motion of the stone.
Velocity, Of/
o e
' Time
(b A car can }be brought to rest from a speed of 20 ms in a time of 2s :
(i) Calculate the average deceleration

(1) If the driver’s reaction time is 0.2s, determine the shortest stopping distance

(4




4, Figure 4 shows a force- distance graph for a car belng towed on a horizontal
(i ground : - ..
YR

X

(a) Calculate the total work done Q
(b) If the velocity just before reaching point D is 0.6ms™, calculate the pov&@%?eloped by the agent

providing the force at this point

(c) An electric pump can raise water from a low level reservoir to the @er — level reservoir at the
rate of 3.0 x 10° kg per hour. The vertical height of the water 360m. If the rate of energy
loss in form of heat is 200KW, determine the efficiency of\g: ump

5. (a) State two factors that affect the strength of an elecly\égégnet
(b) In the set up in figure 5, the suspended metre ru\ﬁs in equilibrium balanced by the magnet and
the weight shown. The iron core is fixed to the b

FL3.5.

(|) tate and explain the effect on metre rule when the switch S is closed
What would be the effect of reversing the battery terminals
% Suggest how the set up in figure 5 can be adapted to measure the current flowing in the
current circuit.
(c) Electrons emitted from a metal when light of a certain frequency is shone on the metal are
found to have a maximum energy of 8.0 x 107°J. If the work function of the metal is 3.2 x 10,
determine the wavelength of the light used.



SECTION Il

(@) (i) Distinguish between semiconductor and conductors

Semiconductors Conductors
(i) Give one example of a semiconductor and one for a conductor
Semiconductors Conductors

(b) An npn transistor is operating in the common emitter mode

(i) Draw the circuit diagram and indicate the direction of the currents

(i)  Given that the emitter current is 2.0 m A and that 0.5% of the electrons diffusing into the
base combine there with holes, determine the values of the base current and the E&IIector

current
(i) By increasing the p.d across the emitter — base junction in (ii), the emitter m@t increase
to 4mA. Determine the transistor current amplification {g’
%
a) I. Distinguish between transverse and longitudinal waves Q

ii. Give one example of a transverse and one example of Ios@;dinal.

b) Figure 6 shows the displacement of a particle in a progressive,zﬁave incident on a boundary
between deep and shallow regions. _ Q

o Deap e Shablod SOV

. 9]
' "

: s§®
\$$

N :
i.  Complete the diagram to show ’Qs observed after boundary. (assume no loss of
energy)
ii.  Explain the observation in @}a ove.
(©) Water waves are observeghads they pass a fixed point at a rate of 30 crests per minute. A
particular wave crest s 2s to travel between two fixed points 6m apart. Determine for

the wave: 2)
(@) The frequeﬁ? (Imk) (b) Wavelength (3mks)
(d) Figure 7 shows¥vo loud speakers L; and L, connected to a signal generator
A- .s<§£ e s, B, e e S B
L !
b sy e e e — - o
<O o] |
One obs®wer walks along line 00’ and another line AA for some distance. Describe the

observations made by each observer and give reasons for your answer.
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Acceleration due to gravity, g, = 10 ms?
1. Figure 1 shows a fencing post whose length is being measured using a strip of a measuring tape.

vz N

G P2 S LA I T

1
: 5’39]0 0 %3 Nipedl0ly o logt WYKL BPRZ 02
Useghis-information tc Mnsirandi—-—-} d-2. ’

Fig- £ '\
1. State the accuracy of the tape: O
2. What is the length of the post? {o
3. A heating coil rated 1000 W takes 15 minutes to heat 20kg of a liquid from 26%0 of 42°C.
Determine the specific heat capacity of the liquid. )
4, State one industrial use of X —rays \Q
5. A metal pin was observed to float on the surface of pure water. How the pin sank when a few
drops of soap solution were carefully added to the water. Explain ht9observation.
6. Figure 2 draw to scale shows a lens L1 placed 30cm fro an ob'gj . The image is formed on the
screen S 50cm from the lens. \
0 ¥
s\K@ L/
. $ . /,
A 4
- gﬁﬁm b ‘. Q@ "//
500'”\\ ' 47-—5 F';:}};.,z
7. State one advantage of fitting wide tyres@ﬁ 2 vehicle that méves on earth roads.

8. The primary coils of a transformer h{?ooo turns and carries a current of 3A. If the secondary coil
is designed to carry a current of 3 alculate the maximum number of turns in the secondary
coil.

9. Water of mass 3kg at a te e@%re of 90°C is allowed to cool for 10 minutes. State tow factors
other than humidity, that germine the final temperature.

10. A car battery requires ing up with distilled water occasionally. Explain why this is necessary
and why distilled WRIprss used.

11.  Theinternal re*ﬁce of the cell, E in figure 3 is 0.5 ohms.

Determine th ter readmg when the switch S is closed.

N\
~O -
S — !
RS 2-0.4% s
i O :
% |
3 ; 2.,5. '\{‘ » ; .
. S T V. S s



12.
13.
14.

15.
16.

17.

18.
19.

20.

21.

22,

23.
24,

The activity of a radioactive substance, initially at 400 counts per second reduces to 50 counts per
second in 72 minutes. Determine the half — life of the substance.

State the reason why a voltmeter of high resistance is more accurate in measuring potential
differences, that one of low resistance.

Explain how hammering demagnetizes a magnet

cc

In figure 4 one end of a metal rod is placed in steam and the other end in melting ice. The length of

the rod in between in lagged.
ice

b . e
f‘fxq'. ¥ li_f;_ == w@%ﬁ
Flj' 4 ' @Q

Calculate the length of a wire required to make a resistor o#4):5 ohms, if the receptivity of the
material is 4.9 x 10-7 Q m and the cross sectional ared@ )0 x 102

State the reason why the amplitude of a simple pendium decreases with time.

State two differences between the cathode ray tu RT) of a TV and the cathode ray
oscilloscope (CRO) $

Table 1 carries information on the type %@hﬂon’ detector and use for some of the
electromagnetic radiations. Fill in the b .

State two factors that determine the rate at which ice melts.é IC)

Type of radiation | Detector &y Used
Microwave Microwaveggceiver
Visible light N Seeing / vision

In the circuit in fig 5 Wh%@ﬂe switch S is closed, the voltmeter shows a reading.
P e

- Q ey
N : v_}""
g\&®® \J B '/J‘\
| vV )
—— @ tR
T '
<k : e . L

ES
Vgﬁen the cell terminals are reversed and the switch is closed, the voltmeter reading is zero.
Explain these observations.
A body of mass M is allowed to slide down an inclined plane. State two factors that affect its final
velocity at the bottom of the incline.
Cleavage in crystals is possible in certain directions only. Explain this observation.
John carried a uniform post of mass 20kg horizontally on his shoulder as shown in fig 6. He placed
the post on his shoulder such that the centre of gravity of the pole is 1.0m behind him. He balanced
the post by applying a downward force F at a point 0.5m on the part of the post in front of him.




25.

26.
217.

28.
29.

Fig 6
Determine the value of the force F.

Fig 7 shows a graph of pressure P, against volume, V, for a fixed mass of gas at const&§0
temperature. O
&

\ %
{ o

U Q
s, NP % \&9‘5

Sketch on the same axes a graph for the same mass of |th a temperature T, lower than T,
State two factors that would raise the boiling point % water to above 1000C

During total eclipse of the sun, both light and hea&h observed to disappear simultaneously.
Explain the observation.

What determines the quality of a musical

Fig. 8 shows a car of mass M moving al curved part of the road with a constant speed.

Fig 8

Explain the facf‘éﬁat the car is more likely to slide at B than at A if the speed is not changed.
&

<«



30.

Ag.9 <

Use Bernoulli’s principle to explain how air is drawn into the burner, when, the gas @is opened.

31.  Fig 10 shows a fire alarm circuit. %)

I F S SR e

ér&nt, 7
Ball , T
Explai‘n how the aiarm functions. F =j 10

32. Fig 11 shows a double slit placed in fror&ﬁ%ource, s of waves, a director D is placed beyond the

slits, such that its position can be adjust 6 ng the Iin? XY.
12
¢ |
4 S AT %
- \ i :
# ¢ o Il ,
®® | ’ A @ 11

State with a reagoﬂﬂ, what the detector records along XY.

T Sy
33. What |S{Q@nt by virtual image?
<«



34. Fig 12 shows a body of weight 50N placed on a surface which is inclined at an

angle of 30° to the horizontal . The body experiences a maximum frictional force of 29N with
the surface.

Fg.u

Determine the force required to move the body, up the inclined with constant velocity. O{(\

&



1.a)

b)

2a)
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In an experiment to determine the strength of an electromagnet, the weight of pins that can be
supported by the electromagnet, was recorded against the number of turns. The current was kept
constant throughout the experiment. Table 1 shows the data obtained.

Number of turns, n, 0|4 |8 12 |16 |20 24 28 32 36

Weight, of pins x 10- 0|4 |14 30 |58 |108 | 198 |264 |296 | 300

3(N)

Table 1 O®
(i) Plot a graph of weigh, W (y-axis) against the number of turn’s n @)
(i) Use the domain theory to explain the nature of the curve. {O’
(iii) ~ Sketch on the same axes, the curve that would be obtained using a hi%@ current.
Using a labeled diagram, explain the working of a simple relay. be.
X
You are provided with two straight open tubes each about 1m long, nd source, a sound
detector and a reflecting surface. With the aid of a labeled diagr escribe an experiment to

show that the angle of incidents is equal to reflection for soun es.
b)Fig. 1 shows a block with a graduated side, and of dimensiftr4cm x-4cm x 4cm x 16cm, just
about to be lowered into a liquid contained in an overflo%%n.

et ;
% - naoaed s\\
o i
e $ .
i s S W
' S Lt DL 'v‘ - H
st B2 o mlny L
S
5
2 H
:

During an expegigyent with this set-up, the following information was recorded;
-The block ﬂ@t with three quarters of it submerged

-Initial re of balance=0 grammes
-final r g of balance= 154 grammes.

Use the infoxmation to determine the density of the:
(i) BloleO (ii) Liquid

(Use g= 10ms2 . give your answers to 1 decimal place.)

3a)

A gun is fired vertically upwards from the top of 2 open truck moving horizontally at a uniform
velocity of 50ms™. The bullet achieves a maximum height of 45m. State with reason whether or
not the bullet will land on the truck.



(1) Calculate the distance covered by the truck just before the bullet reaches the level from
which it was fired. (Use g =10 ms™)
b) Figure 2 shows a set-up that may be used to verify Boyle’s law.

Fig 2 Em,__]

T L ;,/"'_' C({aJJ rw&
2R
s SCale || .
i Bowrdon 42T
£l % &
n o E ; o { ’
E P = Aie o O
it g bl D
E o Pugh
Fre &
ok ’+ 0 oL Arservos %\{2
e e A
iR S o Q®
| Fiy2 0
i) Describe the measurements that should be taken in @)(periment
i) Explain how the measurements taken in (i) above be used to verify Boyle’s law.
a) In an experiment to determine the rate at whic g r energy is absorbed by a surface, an

aluminum block, coated black and fitted with a heatgk ig. 3) is exposed to the sun, for a period of
time. The temperature rise in noted. After the t ature of the block is allowed to fall to the
initial temperature, the block is electrically hea.&\i to the temperature.

jheter - Fi? 5
(i) Draw and g a circuit diagram that would be used to determine the electrical energy.

(i)  Stateth urements that would be taken in (a)(i) to determine the rate of heating of the
block

(iii)  Ex lq how the measurements stated in (a) (ii) would be used to determine the rate of
zgt}yg of the block by the sun.

~



b) Fig 4 shows a photocell

(i) Label the cathode and anode.

(i) How are electrons produced in the cell/

(iii)  Draw a simple circuit including the photocell to show the direction of fl(&\of
current

(iv)  Calculate the photon energy in ultraviolet radiation whose frequencyé@ 60 x 10™
HZ. (Plank’s constant h=6.63 x 10™* Js) S
a) A ray of white light is incident on one face of a rectangular glass pris N
) Draw a ray diagram to illustrate the dispersion of white Iightﬁer‘\e prism, showing
only the red ® and violet (V) rays. \1
angle of incidence, 1,

i) On the same diagram drawn in (i) mark and label the
and the angles of reflection on the first face for red d for violet ry.

11)) Snell’s law for the red and colours can be wrltte
nr=Sin | and

Sin rg @
b) Calculate the critical angle for a material Whos@@ractlve index is 1.40.

SECTIO \ﬁ

Fig 5 shows a circuit for charging and dlscharg.)@g a capacitor; e, through a variable resistor R, X

Y\.a,r,‘d T are points ?n a two-way switch. %
: 2> ,
—@ <2 .
Q s = wﬁn “

w2
a) Explaln ho ébargmg and dlschargmg processes are achieved.
Table 2 s he variation of the charge g with time t when a 500u F capacitor was
discharged though a resistor.

Time, t48) |0 [20 [40 |60 |80 [100
Charge\b (uc) | 300 |150 [75 |38 [19 [10

T%Ie 2

M Plot a graph of charge 0 (y axis ) against time.
(i)  Determine the current flowing in the circuit at t =30s. (Give your answer to 1 decimal
place)

a) Fig. 6 shows an object, 0.3cm high placed in front of a concave mirror. C
is the centre of curvature of the mirror. The diagram is drawn to scale:
(1cm: 2cm)
Draw a ray diagram, on figure 6, and determine the size of the |mage produced .




$

b) Table 3 shows the object distance y and the corresponding image distanc@g*for an object

placed in front of a concave mirror. %)
U(cm 20 | 25 30 |40 50 70 er
V(em 20 [16.7 [15 [133 [12.0 |116 xQ
1/v(cm-1) (b‘b
V(cm-1
(cm-1) %Q)Q
Table 3 o
i) Complete the table and plot a graph of 1/v (y-axi%%ainst 1/u (give your answers to 3
decimal places). Q

i) From the graph, determine the focal length @he mirror.

&
A\
\%
o
é&Q
0o
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1. What is the reading on the vernier calipers shown in figure 1?
B
(11l d i
!””,'Hl '”1””[”“[””!
[ 1 2 -3 Crﬂ
J Fbﬂf L
2. Figure 2 shows forces f1 and F1 and F2 acting on a meter rule such that it is in equilibri(t&.
il
1 ; O
| A | ©
| _ . &
v & Fy Fog. d %)
Mark on the figure a third force F3 acting on the rule such that it is in equidiRium maintained.
3. state how the position of the centre of gravity of a body in stable equili changes to that in the
rest position when the body is slightly tilted and then released. Q
4. A vacuum pump was used to pump out air from the glass tubed')%qersed in liquids as shown in
figure3. 2P vacwara Puwn @\J:
g\@

: =1 Q

E e ’—-’__)( Hfu. qé—\-]

ol &y E B s
=M Q" i 4/ gy
- ;:..;j/ Q L,___ -f"‘“é'j' 3

After sometime the level o p@num rose to position A. Mark 1, the corresponding position for the
water level. Give a reaso your answer.

5. Fig. 4 shows a capH@&tube placed in though of mercury.

Gty

.

i

Give a reason why the level of mercury in the capillary tube is lower than in the beaker.



10.

11.

12.

Figure 5 shows a bimetallic strip at room temperature. Brass expands more than invar when heated
equally.  Buass

4

Sketch the bimetallic strip after being cooled several degrees below room temperature.

In an experiment to study the atoms of gold, a beam of a- particles was directed onto a thin sheet
of gold. The following observations were made:

(1) Majority of the particles went straight through undeflected (Q

(i) A few particles deflected through varying angles up to 180. QO

&

Figure 6 shows a ray of light incident on plane mirror at point O.

Q
N g &
5,.7\ / iy o

The mirror is rotated clockwise through an angle 30° about an aa_g‘perpendlcular to the paper.
Determine the angle through which the reflected ray rotate &
Figure 7 shows a sharp pin fixed on a cap of leaf electros The electroscope is highly charged

and then left for sometime. _s,&j,}&,
/ $

|
P
1
]

Explain why the leaf collapses @&
Determine the ammeter readingﬁen a p.d of 3.0 volts is applied across Pq in figure 8.

%

.3 —®—4
& ot

A wire flxa\@one end extends by 4mm when a load éf FON is suspended from the other end.
Determ e load that would cause an extension of 1.5 mm on the wire (assume elastic limit is

not e>§i ed)
}—Q@ n it be shown that the strength of a magnet is concentrated at the poles?



13.

14.

15.

16.

17.

18

19.

Figure 9 shows a wire carrying a current whose direction is into the paper.
v : ¥ o

The wire is placed in a magnetic field. F{g. 3
Indicate on the figure the direction of the force actlng on the wire.

Determlne the moment of the couple shown in figure 10.

foN% :
0 L B .

Zm

An mdustrlal troIIey of mass 20kg carrying a mass of 50kg is acted on by%é? nt force The

trolley moves along a horizontal smooth surface with an acceleration of 0 2 . Determine the
acceleration of the trolley after the mass falls off.

Figure 11 is a graph which shows how the vertical height through \@(Qh a machine raises a mass
20kg varles W|th tlme 0@

£
&

F:9-
Determine the poweéﬁput of the machine after 40 seconds.

Figure 12 showﬁﬁow displacement varies with time as a wave passes a fixed point.
J,AJ

5 0.5 \0:78 28

9 ' e L S =
il / \/ Feagf)
._lo -t A

Deter Wne the frequency of the waves. W Lz

Two tuning forks of frequencies 256Hz and 258 Hz are sounded simultaneously and then placed
close to each other, calculate the beat frequency.

When a current of 2.0 flows in a resistor for 10 minutes, 15,000 joules of electrical energy is
displaced. Determine the voltage the resistor.




20.

21.

22.

23.

24.

25.

26.

A substance of mass 2kg and specific heat capacity 400 Jkg K initially at 81°C is immersed in
water at 20°C. If the final temperature is 21°C. Determine the mass of water. (The specific heat
capacity of water is 4200j/kgK). Give your answer to 1 decimal place.

A galvanometer of internal resistance 50Q2 gives a full-scale deflection when a current of 10mA
passes through it. Determine the value of the resistance required to convert the galvanometer to a
voltmeter with full-scale deflection of 5 volts.

A microscope is focused on a mark on horizontal surface. A rectangular glass block 30mm thick is
place on the mark. The microscope is then adjusted dd10mm upwards; to bring the mark back to
focus, determine the refractive index of the glass.

State the energy transformation when fast moving electrons are suddenly stopped by etinan
X- ray tube. (@)
A bullet is fired horizontally at a target. Neglecting air resistance give a reason @jthe horizontal
acceleration of the bullet is zero. %)
Figure 13 shows a section of a pipe PQ. A constant pressure difference maiﬁns a streamline flow
of a liquid in the pipe. xQ
Q ' (b,%
2
&
Q
%6

A,
If the cross-sectional area A; at P is less thanuA, at Q, state how the liquid velocity. V at Q
compares with velocity V; at P. R\

9
The figure 14 is a resistor-capacito@(frcuit. At time t=0, the switch is closed at A for sometime,
and then opened. The switch i m closed at B for sometime.

Fig. 14

On the axis p(oﬁ%ed, sketch the graph.of voltage V acrdss the capacitor against time t(t1 and t2 represents
timesyr@t@ung at A and closing at B respectively).

b L]
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217.

28.

29.

30.

31.

32.

33.

Determine the pressure required to compress a gas in a cylinder initially at 20°C and at a pressure
1.03 x 10” to one-eight of its original volume.

Arrange the following in order of increasing frequencies —Gamma radiation, radio waves,
infrared, and X —rays.

A concrete block of volume V is totally immersed in seawater of density p. Write an expression
for the up thrust on the block..

It is observed that when ultraviolet light is shone onto a clean zinc plate connected to the cap of
negatively charged leaf electroscope, the leaf collapse. Explain this observation.

Figure 15 shows two masses 0.1kg and 0.2kg connected by a string through a hole on a smooth
horizontal surface. O{&

..f .gP:lbuj ’&(Op

Rzlcm %)

f Q
. {3
02 kg 1;3. - Q

The 0.1kg mass rotates in a horizontal circle of radius 3cm. ulate the angular velocity of the
mass when the system is in equilibrium. Use acceleraho&@ to gravity g= 10ms-2

Sketch a diagram to show the position of an object&ﬁ:}n a converging lens is used as an
magnifying glass.

Figure 16 shows a wire XY at right anglesg’ﬁ& magnetic field. XY is part of circuit containing a
galvanometer. R\

«é\:

Y _
XY is moved @Q Fiz. {16

2
o

<<°‘(Q



34, Figure 17 shows the electric wiring.of.an glectric heater A, B, C are the main wires.

Identify A ,B, and C. O

60
35. A radioactive nuclide of atomic number z emits a beta particle and gamma ra@ tate the atomic
number of the new nuclide. 00}
K
9
&
X
)
8]
oF
,\\Q

X
©
5
&
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1a)

b)

2 )

b)
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Distinguish between longitudinal and transverse waves

Longitudinal waves - Transverse waves —

In the Young’s double slit experiment, and interference pattern of bright and dark fridges was
formed as shown in figure 1 by alight of wavelength coming from two narrow slits X and Y.

P En’q fut
s qu’t
Begit
A I Dm't
¥ E,fjk O®
# | O
| &
: 6 { %)
F“; 20 @.Q
i) Write an expression for the path difference between XP and YPx&re corresponds to the
2" bright fringe. (b'%
i) Explain how the dark and bright fringes are formed. Q
iii) State and explain what would be observed on the screee?ﬁ‘ne slits X and Y were made
large.
Figure 2 represents a displacement — time graph for a w.
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i) Deiermined the frequ (?of the wave.
i) Sketch on the same-gxes, the displacement — time graph of a wave of the same frequency
but 180° out of e and with a smaller amplitude.
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An object O pl c?m front of a converging lens L° forms an image 1 on the other side of the lens.
Another conv, Z%’ lens Lc  placed such that the two lenses form a compound microscope.
reason of the set up and sketch the rays to show how the final image is formed.
ii) g& reason why the focal length of L, must be greater than that of L.
ject is placed 30cm from a converging lens. A focused image is formed on a screen placed

3? rom the same lens on the other side. The screen in now moved 5cm towards the lens.

ermine the distance the object must be moved so that a focused image is formed on the screen.
A tape attached to a moving trolley is run through a ticker timer. Figure 3 shows a section of the

tape after running.
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Figure 3.



b)

4.

b)

5a)

b)

6a)

If the frequency of the ticker — timer is 50Hz, determine the:

i) Average velocity at intervals AB and CD.

i) A average acceleration of the trolley.

A stone is released from a height, h. if the acceleration due to gravity is g, derive an expression of
the velocity of the stone just before hitting the ground.

Figure 4 (a) shows a velocity — time graph of an object in motion.
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Sketch on the axes provided in figure b4 (b0, the displacement — time graph of@ie Motion

(Motion upwards is taken as positive. QD
Figure 5 represents a simple voltage amplifier circuit. %\Q
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Figure 5 ﬁ\

i) Identify the transistor in the c'qyi .

i) Explain how the base bias igproduced.

iii) Describe how an alterna,?@ signal that is fed in the input V1 is amplified.

When a signal is fed in the in& 7 the collector current is 2.5mA. If the current gain is 62.5 and the
voltage across the transist ce) is 4.5V determine the :

) Power rating o@@ eater i) Current flowing in the circuit.

A circuit consists of.a battery, a metal wire, an ammeter and a switch connected in series. The
switch is close e ammeter reading noted. The metal wire is now heated. State the
observations mage on the ammeter reading and give a reason for your answer.

An electri¢-Heater is made of a wire of resistance 1002 and connected to a 240V mains supply.
Deter the:

)
i)Q Power rating of the heater i) Current flowing in the circuit.

i) Time taken for the heater to raise the temperature of 200g of water
from 23°C to 95°C.(Specific heat capacity of water is 4200"K™)

Iv) Cost of using the heater for two hours a day for 30 days.(The power and lighting company
charges Kshs 5.00 per kilowatt — hour).

SECTION 11
Explain the following observations: ice cube float on water and solid



bi)

ci)

i)

7a)

i)
i)

benzene sinks in liquid benzene.

You are provided with the following:

-An overflow can - A beaker  -A spring balance
- A metal block -Water and - String

Describe an experiment to verify Archimedes principle.

A block of wood weighing 2.0N is held under water by a string attached to the bottom of a
container. The tension in the string is 0.5N. Determine the density of the wood.

Define half — life of a radioactive material.

Figure 6 shows a graph of the variation of the number of atoms of a certain radioactive r(r&terial
with time.

Figure6: Determine the half — life of the material {9’
Figure 7 shows a photoelectric cell cirucuit: (O'Q
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The intensity of the light can be varied. 4\

Describe how the circuit may be us@\to show how the current | varies with the potential difference
V across the cell.

Sketch on the same axis grap@(a‘ | versus V for three different values of light intensity E;E, and
E; such that Ez>E,>E;

Using a circuit similar @'&ue one in figure 7. with the polarity of the batteries reversed, the
frequency, of the i as varied at constant intensity. For each frequency, the potential difference
was varied unti {@ rrent was equal to zero. The value of this voltage, V., was noted. The graph
in figure 8 shows'the relation between V¢, and the frequency , of the incident light.Feom the
graph, deter&e the:

Value o&@nks constant, h (charge an electron e = 1.6 x 10°Colubomb)

Work( ction, ¢ , of the cathode surface of the cell . (Give your answers to 2 decimal places.)
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Fig 1 shows part of a measuring cylinder calibrated in cm® containing water whose level is
indicated. Some 3.0cm of is added into the cylinder. Indicate on the diagram the new level of
water.
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A bag of sugar is found to have the same Welght on planet earth as an identical bag ®9ry sawdust
on planet Jupiter. Explain why the masses of the two bags must be different. {o

Fig. 2 shows a beaker placed on a bench. of ice is placed in the beaker as sho&@
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State and explain the change in the stability of the beakersidien the ice melts.

A positively charged rod is brought near the cap of a | ectroscope. The cap is the earthed
momentarily by touching with the finger. Finally thexod is withdrawn. The electroscope is found
to be negatively charged. Explain how this char acquired.

Fig. 3 shows a device for closing a steam, @Et
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The areao {t@posmon is 4.0 x 10-4 m2 and the pressure of the steam in the boiler is 2.0 x 105
Nm?®. D ine the weight W that will just hold the bar in the horizontal position shown.

SQQ%e reason why gases are easily compressible while liquids are solids are not?



7.

10.
11.

12.

13.

Fig. 4 shows a bimetallic thermometer.
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Fig. 4

Explain how a rise in temperature causes the pointer to move in the direction shown.
A wooden bench and a metal bench are both left in the sun for along time. Explain the metal
bench feels hotter to touch. {g’

%
Fig. 5 shows an object O placed infront of a plane mirror. (O'Q
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On the same diagram draw rays to locate the posi 'ﬁof the image I, as seen from the eye E.
State one advantage of an alkaline accumulato@er a lead — acid accumulator.
The structure in fig. 6 is in equilibrium. Igaﬁiy the struts and the ties in the structure.
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Fig. 7 shows hp&v& nets are stored in pairs with keepers at ﬁ@enés
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z ’D 7 J%
Bar é//’ﬂ”f“”

b Fig 7
Explain how this method of storing helps in retaining magnetism longer.
In fig 8 the arrow indicates the directions of the current in the conductor.
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14.

15.

16.
17.
18.

19.
20.

Sketch on the diagram the magnetic field pattern due to the current.

In fig 9 the couple represented by forces F1 is acting on light uniform bar.

F
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Sketch on the figure a couple represented by forces F2 such that the bar is in equilibrium, And the
forces F2 have minimum magnitude. O{Q

Fig 10 shows a pulley system being used to raise a load. Use the information glveg.m the figure to
answer the questlons 15 and 16.

Determine the velocity ratio (VR) of the system
If a load on 100N is raised by applying an eff 28N, determine the efficiency of the system.
Give one example of a longitudinal wave.  \)

In fig. 11 ammeters have negllglble rem@&e and the cells are all identical.

F;:g 11

Show that a{@\e ammeters Al, A2, and A5 have the same reading.
Let A’s ;Q&Resent current thought the ammeters using the Kirchoffs law.
An elgctric bulb rated, 40W is operating on 240V mains. Determine the resistance of its filament.
% GOy initially resting on horizontal surface is accelerated by a constant force. It passes over a
Il region where it experiences a force of friction equal to the accelerating force before returning
to the frictionless horizontal surface. On the axes provided, sketch the velocity time graph for the

motion of the body.
A

Velocity(v)

Time @)
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22.

23.

24.

25.

26.

A wire is stretched between two fixed points such that when it is plucked, it produces sound.
Explain why the pitch of the sound produced may become lower when the temperature of the
surrounding rises.

Two identical blocks of copper are taken from the same furnace. One block is dropped into a well -
lagged calorimeter containing 200g of methylated spirit. Both water and spirit were initially at the
same temperature. After being given time to stabilize the temperature, it was found that more spirit
than water had evaporated. &

State two factors that could have caused this difference. OO
Fig. 12 shows a ray of light incident on a convex mirror. {g’
@ %,
R
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Fig 13. Shows a semicircular glass block placed on a . A ray of light is incident at point O as
shown. The angle of incidence, I, is just greater th@h critical angle of glass.

0

Using a suitable construction on the same diagram deter;Ei@Whe radius of curvature of the mirror.

£ Glass bleck

A drop of water is now placed oR Te#Ench so as to make contact with the glass at point O. Sketch
on the same figure the path follow@‘by the ray after placing the drop of water.
A student holds a sheet of pape;é@one end so that it hangs in the position A shown in fig. 14
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Expl 'nﬁ\hy the paper rises to the position B when the student blows air in the direction shown by
the &yow

FIg. 15 shows a battery of emf 3.0 V connected in series with two capacitors.
P
tiy F : 7
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217.

28.

29.

30.

31.

In fig 16.(a) the Polaroids ABCD and EFGH are oriented such that maximum light reaches the
screen S. Sketch at X on Fig. 16 (b) the orientation of EFGH such that no light reaches S.
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Fig 17 (a) shows the wave pattern at resonance in an open tube when a turnin @}k of frequency f,

IS sounded near one end of the tube. Q>
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Sketch in fig 17(b) the pattern of the wave at reson &X hen a fork of frequency 3f, is sounded
near one end of an identical tube. $
State two uses of microwaves. \$

In fig. 18 ultra — violet (u,v) light falls o@f?mc plate placed on a charged leaf electroscope. It is
observed that the leaf collapses. \%
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Fig (19) dra@to scale) shows the image, I, formed by a dlverglng lens. F is principal focus of the
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By drawing the appropriate rays on the same diagram, locate the position of the object.



32.

33.

34.

35.

An armature composed of turns of insulated copper wire would on laminated soft —iron core is
rotated in a magnetic field to generate an e.m.f. Use this information to answer questions 31 and
32.

State tow factors other than the speed of rotation that affect the molecule of the e.m.f generated.
State the reason why soft iron is laminated.

An atom changes from an excited state to an unexcited state releasing energy. State one factor that
affects the frequency of the radiation released.

State and explain the effect of increasing the E.H.T in an x-ray tube on the X-rays p@ced.
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36.  The graph in Fig 20 shows the disintegration per second versus time in seconds, s for a sample of
radioactive material; determine the half — life of the sample.
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la) i) State one application of each of the following.
Convex mirror- Parabolic mirror —
i) Fig. 1, which is drawn to a scale of 1:5, represents an object O and its image ‘I’ formed by
a concave mirror.
2
4
!
i
i
T | O(Q
' O
1 Fi.4 S
; %)

0
By drawing suitable rays, locate and mark on the figure the position of th@gcipal focus ‘F’ of
the mirror. Determine the focal length f. é\,

b) The graph in Fig. 2 shows the variation of magnification, @Q/ith image distance, V for a
concave mirror.
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Determine: s\s Brostge sEstarc s, v (e : C.’O

) The obje ition when the image position is 45cm
i) The fo ngth of the mirror.
2a)  Two identical sph€fical steel balls are released from the top of two tall jars containing liquids L;
and L, respec@ . Fig 3 shows the velocity — time graph of the option of the balls.
» L
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Explain the nature of the curves and state why théyﬁala different.

b) In an experiment to determine the proportionality constant, p between two wooden surfaces sliding
on each other, a block of mass 2.20kg was placed on a horizontal bench. The block was then made



to slide by adding mass ‘M’ On the scale as shown in Fig 4. The experiment was repeated for other
values of ‘m’.The acceleration of the block was measured for each mass added.

E
b 2.9,
225

. Frckonlets ,Mby

P e/

I |
# 3

The results are shown in table 1. _ ‘é{ Wiair ()
. Stk pa.

Table 1
Mass, m (kg) 0.70 |1.00 | 150 |2.00 |250 C)O(Q
Acceleration, a,(m/s?) | 0.38 |1.74 |4.02 |6.29 |8.56 {O’

i) Name and indicate on figure 4 the forces acting on the 2.20kg mass. @.Q

i) Plot the graph of acceleration, a against the mass m (b'é\

iii) Given that a = mg —pg, where g = 10ms-2, use the graph to )

o

2.20 O
oF

Determine p. Intercept = pg
Intercept = 2.80 + 0.2 (from graph) s\@f

3a)  Using the Kkinetic th

M= 280+02 QY
M= 028+0Q{$

eory of gases, explam@fow arise in the temperature of a gas causes a rise in the

pressure of the gas if the volume is l? constant.
p that may be

b)  Fig. 5shows asetu
Figure 5.

to verify Charles Law.

teroure haa

O‘
1) %tate the measurements that should be taken in the experiment.

i) Explain how the

measurements taken in (i) above, may be used to verify Charles Law.

i) What is the purpose of the water bath.
c) A certain mass of hydrogen gas occupies a volume of 1.6m3 at a pressure of 1.5 x 105 pa and
temperature 12°C. Determine its volume when the temperature is O°C at a pressure of 1.0 x 10° pa.

4. 6(a) (i) State one proper

ty of soft iron that makes it suitable for use as a transformer core.



(ii) Fig 6 represents a step- down transformer with 500 turns in the primary and 50 turns in the
secondary. The turns are wound uniformly on the core. The lengths of PQ and QR are indicated.

Determine the p.d across PQ.

(b) Fig 7 represents a block of uniform cross sectional area of 6.0cm? floating on two liquids A
and B. The lengths of the block in each liquid are shown.
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Fig.6

~ 60
Given that the density of liquid A is 800kgm™ and that of liquid B is 1000k95®etermine the:

(i) b weight of liquid A displaced
(if) Weight of liquid B displaced
(ii1) Density of the block

5. (a) Fig 8 shows a container with small holes at the bottom in

%\Q’O
Q‘b

wet clothes have been put.

When the container is whirled in air at high speed as show@)ls observed that the clothes dry
<

(ol \ 2otations &

faster.

Explain how the rotation of tl@%ntai
X

(b) (i) A glass block of

&.

theloft

ner causes the clothes to dry faster.

ss 100g is placed in turn at various distances from the centre of a table

which is rotating at ant angular velocity. It is found that a distance of 8.0 cm from the centre,
the block just sta Qﬁslide off the table. If the force of the friction between the block and the

table is0.4 N rmine.

(D

N
()] ((r@ angular velocity of the table
h

e force required to hold the block at a distance of 12 cm from the centre of the table.

o)
(8 A glass of mass 200 g is now placed at a distance of 8.0 cm from the centre of the table in
(i) above, and the table rotated at the same constant angular velocity. State with a reason
whether or not the block will slide.

SECTION Il

6a)  State the necessary conditions for interference to occur in waves



Fig 9. Drawn to scale of 1: 200 shows two speakers L; and L, connected to a signal generator (not

b)
shown) producing sound waves of frequency 350Hz. An observer walking along PQ hears loud
and low sounds at alternative positions.
Q
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(1) Explain how the observations made are caused
(i)  Atpoint O a loud sound is heard and at point A, the &1 oud sound is heard. Use this
information and the diagram to determine the vel f sound in air.
(ili)  State and explain the effect of increasing the f ncy of the signal generator on the
distance OA. $
7. @) Explain how a p- type semlconductg’\‘}s made from a pure a
semiconductor
(b) The curves in fig 10. Show theautput characteristics of a n — p-n transistor in common
emitter mode. The p.d of th@attery, Vi 9.0V and the load resistors Ry is 1.8 k Q
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Draw the circuit diagram for the experiment set- up that may be used to obtaincsi&urves in
the figure.

Given that ohm’s law for the circuit is Vcg = Ve — IcR(, draw on the Saraéjlxes, the load
line for the circuit ( hint: load - line passes through. (Vce = 0 and I = @)

Drawing load line on graph (see graph) 00)

When Ig = 30pA, An alternating signal is fed into the base so ths&e base current changes
by + 20pA. Use the graph to determine the corresponding chq# in collector current I; and

hence determine the current gain 3. %)
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1. Fig. 1 shows a burette partly filed with a liquid. The burette was initially full to the mark O. If the
quantity of the liquid removed has a mass of 22¢g, determine the density of the liquid.
Vool
L
e
T
L\' ; Fyg-1 O
&
2. Fig 2 shows a uniform bar it 'equilibrium. %)
a3 :

11V«

S FETRET U S | ’
Figure 2 ; o g $

When water is added into the beakers A and Bﬂ@ttil the weights are submerged,
it is observed that the bar tips towards B.,\ in this observation.

Fig 3 shows two identical hollow sp{éfys. Spheres A is completely filled with the liquid while B is
partly filled with identical liquid. @)

o2 .

When the two Ws are rolled gently on a horizontal surface. It is observed that the sphere B
stops earlier t@ e sphere A. Explain this observation.
N\

State thgg@son why it may not be possible to suck liquid into your mouth using drinking straw on
the suQc e of the moon.

(<O
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10.
11.

Fig. 4 (i) shows a beaker filled with water. Some potassium permanganate was gently introduced at
the bottom of the beaker at the position shown.

Figr i

(i |
Fig. 4(ii) shows the appearance of the liquid after about 30 minutes. Explain how this@&arance
was caused.

Fig. 5 shows a flask fitted with a glass tube dipped into a beaker containing w@‘at room
temperature. The cork fixing the glass tube to the flask is airtight. Q>
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Use the information and the flgure to answer quest%s and 7.
State what is observed when ice- cold water is p on the flask.
Give a reason for the observation in questlon
Fig. 6 shows an object O being viewed usi igtow inclined mirrors M; and M.
Complete the diagram by sketching raysAb. ow the position of the i |mage as seen by the eye E.

O #—ﬂ—-&\g%

Q

Fig. 7 shows 11” Wthh vﬁéo%‘né\ied to the dome of§ posﬂﬁzely cﬁ%rged Van de Graff

generator is ob ed to rotate as indicated. A, B, C and D are sharp points
Figure 7. §® TE

K((\ /ﬁot&.&nh . *xda mff
QO \%f jEWam/
Ffj‘ 7

Explain how this rotatlon IS :
Explain how polarization reduces current in 5|mple cell.

Fig 8 shows a soft-iron ring placed between the poles of a magnet. On the same diagram sketch the
magnetic field pattern.




12.

13.
14.

15.

16.

Fig. 9 shows a uniform light bar one meter in length in equilibrium under the action of forces F1
F2 F3 and F4. All the forces are in the same plane. Use the information on the figure to answer

questions 12 and 13.
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Name one set of forces on the figure that constitutes as@ le.
Determine the moment of the couple named in que%n 12.
A bullet moving at a velocity of 300ms™ hits a tr nk of diameter 50cm. It emerges from the
opposite side with a velocity of 150ms™. Dete@ne the average deceleration of the bullet in the
trunk. Lo\

A certain machine raises 2.0 tonnes of vg:@through 22 metres. It the efficiency of the machine is
80%, how much work is done on the wac ine.(Acceleration due to gravity g = 10ms™)

Fig 10. Shows water waves incider@n a shallow region of the shape shown with dotted line.
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17.

18.

19.

20.

21.

The ammeter in the circuit in Fig. 11 has negligible resistance.

When the switch S is closed, the ammeter reads 0.01A. Determine the internal resistance of the
battery.

An electric heater rated 240V ; 300w is to be connected to a 240V mains supply, through a 10A
fuse. Determine whether the fuse is suitable or not.

Fig 12 shows tow identical containers A and B into which a copper rod is fitted. The containers are

well lagged.

Figure 12 e % :
The liquids in the containers were initially at the same temperature if the\ at is a applied
continuously at the position shown, state with reason for the contain%ﬁ)rough which the loss of
heat is likely to be higher. Q
Fig. 13 shows a point object O placed in front of a concave mir@z’
Draw appropriate rays to locate the image of the object. \{SJ
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Fig. 15 14 shows a ray of IigrQ%ident on a glass prism.

N

@ ;
AL . e

ok ———
I%&ritical angle of the glass is 390 sketch on the same diagram the path of the ray until it
emerges from the prism.




22.

23.

24.

25.

Fig. 15 shows a tall jar containing two fluids A and B. The viscosity of A is higher than that of B.
A solid sphere is released at the top of éht jar and falls through the fluids.
L

L ‘ L&
Fig. 15 : t"o’o
On the axes provided, sketch the velocity — time graph for the motion of the @es through the

fluids.
Fig. 16 shows a non — viscous fluid flowing through a pipe a long Whicb\@r ical tubes A, Band C

have been fitted. _
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Fig 16 \$\$

Two identical containers A and B are placed on a bench. Container A is filled with oxygen gas and
container B with hydrogen gas such hgt e two gases have equal masses. If the containers are
maintained at the same temperatureztate with reason the container in which the pressure is higher.
Fig. 17(i) shows a stretched strWB vibrating in its fundamental mode.

Complete the diagram by indicating the%é'@le levels of the fluid in tubes B and C.

Figure 17(1) \Q o | |
AT NGB 2 () Foondanntal , aite
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A B Bl 2™ et e
’ K((\ B Foge 17 (i)

SketCivin fig 17. (i) and (i) the 2" and 3™ harmonic of the string respectively.
4



26.

217.

28.

29.

30.

Fig. 18 shows the wave patterns produced in one second when two tuning forks were sounded
together.

/\ J \\' /\//\ /\/\/

Determine the beat frequency. (Q
igals in a

State the reason why radio waves signals are easier to receive than TV (television) s@a
place surrounded by hills. S
Fig. 19 shows two spheres made of wax each of mass 0.10kg held in a quuidgé\rings A and B.

@
R
>

e
Ff_g » 19 0%

If the upthrust on each sphere is 1.05N, determine the ter& in each string.(acceleration due to

gravity g = 10ms™) &
Fig. 20 shows a ball being whirled in a vertical planey, -
dall &

Sketch on the same figure,
position shown in the gihe.
Fig 21 shows a con@r g Iens}\whose local point F is marked.

@
e
o | ;

path followed by the ball if the string cuts when the ball is at the

! Fuy- 21
An object is placed in front of the lens such that the lens forms a real magnified image.
Sketch on the same diagram array diagram to represent this.



31.

32.

33.

34.

Fig. 22 shows an electric generator. The points P and Q are connected to a cathode ray
oscilloscope (CRO).

A
\'U[!.‘.;l‘
(V)

i |
PN ™ $
1T hnesh Y Han { — ey O

b \ o : : . @)

f SO it - ‘ 3 : '\Q_i:rm\t i
Sketch on the axes provided the graph of the voltage output as seen on the Given that when t
= 0 the coil is at the position shown in the figure. "O\Q

A 60W bulb is used continuously for 36 hours. Determine the eneg@@onsumed. Give your answer
in kilowatt hour (kwWh). 0@

State the factor that determines the hardness of the X — r%e\p#oduced in an X — ray tube.

S

The following reaction is part of a radioactive serie@ .

120/Y — , 210 — _, ¢
83 4 b \$$
A\
N
Identify the radiation r and determini@e values of b and c.
%
o
Q
’b%
o
<
S
<
O&

<<°‘(Q
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A block of ice of mass 40g at 00C is placed in a calorimeter containing 400g of water at 200C
.Ignoring the heat absorbed by the calorimeter, determine the final temperature of the mixture after
all the ices has melted. (Specific latent heat capacity of fusion of ice= 340,00J/kg, specific heat
capacity of water = 4,200j/kg).

a) Fig 1 (a) shows the circuit of a simple telephone receiver. When the telephone is lifted, a
steady current flows through the solenoids. When a person speaks into the microphone on the
other side, a varying current flows. These two currents are shown in fig. 1(b).

— O
| et s i : @{o
T e 5 gy Q
b T AV i
gl e 1 \ \ @
i DERERRS 0 ¢ 1 ke '
;: g fom e ———— - .::‘ b ¥ o b (TR @Q .

L] @% Tiete 21t

&
i) State the reason why solenaitis are wounds J&bpposne directions around the soft-iron core

pieces as shown.

Q

i) Explain how the speech current fr.o@s}he microphone is converted into sound in the
receiver. R\

9
iii) State and explain the effe%d‘replacing the soft iron core pieces with steel core pieces.
turns in the primary coil and 20 turns in the secondary coil A

e secondary output. If the r.m.s (root-mean-square) value of the
ermine the peak value of the current in the in the secondary circuit.

A step down transformer ha:
50Qresister is connected._t
primary voltage is 24 ¢

a hole of area 2% at the bottom of a tank 2.0m deep is closed with a cork. Determine the force
he tank is filled with water. (Density of water is 1000kg/m® and acceleration

on the cork
due to grayify/5s 10m/s?).
«©



4, Fig 3 shows the main features of a cathqge ray tube (CRT) of a-cathode ray oscilloscope (CRO)
P 1ystem
A
/_“’A i & o)
Cahnle ‘( Prates
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1) Describe how the electrons are produced in the tube. (O'Q

i) State and explain the function of the grid. X

i) State what would be observed on the screen if an a.c voltage %‘E@nnected across the y-
plates. ?

Iv) State how the deflection system of a television differs frgﬁf of a CRO.

V) Give the reason why it is possible to have a wider sc{@n in the television set than on the
C.R.O. %)

b) In an excited hydrogen atom. An electron mo @om an energy level of -1.36 x 10 ™*°J.
Determine the wavelength of the radiation ertittéd. (Planks constant h= 6.63 x 10°** Js and
speed of light c¢= 3.0 x 10® ms™).

5 a) You are provided with 12V a.c source @Jr diodes and resistor.
i) Draw a circuit diagram for %ﬁ“ wave rectifier and show the points at which the
output is taken.
AC source shown-syn@ls, arrangement of diode (one for each pair); correct
position of R; correg}osition of output.
i) Sketch the grap e output when a capacitor is put in parallel with the resistor in
the circuit in (i sbove.
vt o
Q’b
%
%)
N
<
&
o >t
b) A'sertain transistor is connected in common-emitter-mode. The base current Ig is 0.50 ma.
Determine the values of the:
(1) Emitter current Ig.
(i) Base-collector current gain 3

(iii)

Current gain o,



b)

SECTION I
ai)  State one of the Newton’s law of motion
i) A body resting on a horizontal surface is given an initial velocity V so that it slides on the
surface for some distance before coming to a stop. Table | shows the distances d moved by the
body of various values of p.

Velocity (ms “)u [0.20 [0.40 [060 [0.80 |[1.20 |[1.20
Distance, d (m) 0.007 |[0.027 [0.027 |0.110 |0.170 |0.200

Given that v2 is 20pd where p is a constant for the surface, plot a appropriate graph and use it to
determine p. Determine values of p on table. @)

A train of mass 200 tonnes starts from rest and accelerates uniformly at 0.5ms™ @’rmine its
momentum after moving 100m. Q
(o

ai) State the pressure law of an ideal gas. \Q
i) The pressure p, of a fixed mass of a gas at constant temperatuf®1= 300K
Is varied continuously. The corresponding values of P an volume V of the gas are
shown in table 2. 0@
N
Pressure, p(x 10°Pa) | 2.00 250 |3.00 3.50 ,#,4.00 |4.50
Volume, V (m°) 0.025 | 020 |0.017 o.qu(\ 0.012 |0.011

Given that PY = 2RT where R is a constant, plo ppropriate graph and use it to determine r.

X,
[I/V(M®) [40.0 |5 [58.8 |71.4 {833 [90.0 |
\‘\

b) A tin closed with an airtight K&ontains air at a pressure of 1.0 x 10°" Pa and temperature
of 12 °C. The tin is heategi{¥a water bath until the lid opens. If the temperature at which
the lid opens is 88°C, ine the pressure attained by the gas. (Ignore expansion of the

tin). X,
2
[ I/Px10° (pa-1) @5 [0.40 [0.33 029 [0.25 [0.22 |
%6
&

<<°‘(Q
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Fig one shows a micrometer crew gauge being used to measure the diameter of a metal rod.

The thimble scale has 50 divisions /
38

0 -
e
i

C &

T

e A U e 10

&y (Q
What is the reading shown? \fﬁ Fia: 4 OO
. T &

Fig. 2 represents a rock balanced at point O.G is the center of gravity of the ragk. Use this
information to answer questions 2 and 3. Q@.
S

0
o
P
N
. %)
- F"j"z s\&@

Draw and label on the figure, the forces acting@e rock.

If the portion of the rock represented by th@ﬁaded part is chopped off explain why the rock may
topple to the right. R\

9
A current of 0.70 A flows throug &ire when a p.d of 0.35 V id applied at the ends of the wire.
If the wire is 0.5m long and has@ 0ss section area of 8.0 x 10-3 m-2, determine its resistivity.
The total weight of a car vagh passengers is 25,000N. The area of contact of each of the four tyres
with the ground is 0.0 . Determine the minimum car tyre pressure.

When an inflat ({%%oon is placed at equal in a refrigerator it is noted that its volume reduces. Use
the Kkinetic th %- of gases to explain this observation.

N\
An elec@eater is placed at equal distances from two similar metal cans A and B filled with
Water(at oom temperature. The outer surface of can is shiny while that of can B is dull black. State
i asons which can will be at a higher temperature after the heater is switched on for some
ti

Fig. 3 shows two rays of A and B entering a semi — circular glass block which has a critical angle
of 42°. The rays are incident at an air — glass boundary at point O.
f A




10.

Complete the path of the two rays from point O. label A’ and B’ the corresponding rays.

Fig. 4 shows electrical circuit. When the switch is closed the ammeter reading is 0.3 A.

— ] - l s
@ RS

Lamap : @)
{042 .
B o B -3 | . N
Determine the voltmeter reading. 4":"" 4 (O'Q

same in the both cases. Masses are added on each at the same inter and the extension noted

Fig. 5 shows a wire A and a spring B made of the same material. &m ness of the wire is the
each time.

Qg)“
: D
Tt |

Fg&&

On the same axes provided, sketch the g@&ﬂs of extension against load for each. (hookers law is

obeyed.) S
A Q}
Extension
o
Q
’b@
QJQ
= > Load
S
&6
O

<<°‘(Q



Fig. 6 shows a soft iron placed between poles of two magnets.
Figure 6

—ills NE

Sketch the magnetic field pattern.

12.

Fig. 7 shows a non — uniform log of mass 100kg balanced on the pivot by a 2kg mass placed as

shown. (Q
"o’oo
%)
(o
R

Q’b

Determine the dlstance of the center of gravity of the log fro@he pivot.
13.  Fig. 8 shows two parallel thick copper conductors conne 0 a D.C. power supply. A rider made

from a thin copper wire is placed on the conductors.

State and explam wha%@ served on the rider when the switch is closed.
14, Fig. 9 shows a spee% me graph for the journey of a motorcar.

jm' b &
i &
) \

Q (] , ‘ ‘ \' .

1 } i } d .
0 w2 3v %o 50 go ~Tiwmels)

Determine the distance the car travels in the first 40 seconds.

15. .

height.
PE [z

o 4

5+

s B

4 e

2 T

Fig. 10 shows how the potential energy, (P.E) of a ball thrown vertically upwards, varies with



16.

17.

18.

19.

20.

21.

22.

23.

Fig. 10
On the same axes, plot a graph of the kinetic energy of the ball.
The chart below shows an arrangement of different parts of the electromagnetic spectrum.

| RADIO | INFRARED |VISIBLE |A | X-RAYS | GAMMARAYS | O{Q

Name the radiation represented by A.

Name two factors other than tension, which determine the frequency of sounggém stretched wire
at room temperature.

An electric bulb with a filament of resistance 480C2 is connected to a 24@mams supply.
Determine the energy dissipated in 2 minutes (3mks).

An immersion heater rated 90W is placed is a liquid of mass 2kg. en the heater is switched on
for 15 minutes the temperature of the liquid rises form 20°C t &C .Determine the specific heat
capacity of the liquid. (Assume no heat losses)

A high jumper usually lands on thick soft mattress. Explaifchow the mattress helps in reducing the
force of impact. L

Fig. 11 shows part of the circuit containing tow wmrs of 2uF and 3uF respectively.

r‘-* 2 B $
4\9

"‘"‘l \%k L4 il

Determine the p.d across AB g that the total charge in the capacitors is 1x10™
Coulombs.
On the axes provided Sk%é&the P-V graph for a gas obeying Boyle’s law.

P A Q
2
4 ,

\D vV
I\

FQ@Z shows water waves incident on an aperture AB.

A

s

B
~ - B
'3

: A

|
|
i

. 4 Fuj. 12




24.

25.

26.

217.

28.

29.

On the same diagram, sketch the waves after going through the aperture.

The audible frequency range for a certain person is 30 Hz and 16,500 Hz. Determine the largest
wavelength of sound in air the person can detect.(Speed of sound in air = 330m/s)

A block of glass of mass 2509 floats in mercury. What volume of glass lies under the surface of
the mercury? (Density of mercury is 13.6 x 103 kgm™).

A small object moving in a horizontal circle of radius 0.2m makes 8 revolutions per second.
Determine its centripetal acceleration.

Cobalt 60 is a radio isotope that has a half — life of 5.25 years. What fraction of the original atoms
in a sample will remain after 21 years?

Fig. 13 represents an object O placed 10cm in front of a diverging lens is the focal point(e{ the

B 1w 0 &

v e b | i o -

S

R o S 0@

- ﬁ_,_ g .__L_,_Mf,_. et S SN
Sl e Fignreld  cmeebe e o @Q

Draw rays to locate the position of the image. Deter @ the image distance.

The circuit figure 14 represents a simple radlg'.@\eelver




30.

31.

32.

33.

34.

On the axes provided, sketch the waveform observed on the CRO for the signal shown.
A

[
»

t
The following table shows electrical appliances to be used in a house. The electrical rating for each
appliance is shown. The following fuses are available, 5A, 15A, 30A and 45A. £
Appliances Voltage (V) Power (W) QO
TV 250 300 {g’
Iron box 250 750 %)
Electrical kettle 250 2,000 (O'Q
Determine which one of the fuses is suitable for the house. ,b‘bs\{'?

A nucleus is represents by 10742x. State the number of neutrocrfﬁ’%e nucleus.

State the property of X-rays, which makes it possible to (@ cracks in bones.

S

Fig. 15 shows a wire XY placed in a magnetic fieId@ .

Q i

X )

State the direction in which the)ﬁa must be moved for the cUrrent to move in the direction shown.

Light of a certain wavele Srikes the surface of a metal. State what determines the maximum
kinetic energy of the ele@ron emitted.

®®

&
<
o)

<<°‘(Q
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Figure 1 shows the path of array of yellow light through a glass prism. The speed of yellow light in
the prisms is 1.88 x 10°m/s.

s

\\p_ﬁM

Ag 4
a) Determine the refractive indéxj of the prism material for the light (speed of light iawacuum
e=3.0x108 ms?) o
b) Show on the figure the critical angle, c, and determine its value. 0
c) Given that r = 21.2°, determine the angle 6 {0

replaced by another of similar shape but lower refractive index. ( tted line for your
answer) X
Fig. 3. Shows the path of radiation form a radioactive source after en{@ing a magnetic field. The
magnetic field is directed into the paper and is perpendicular to tl@ ane of the paper as shown in
the figure.

d) On the same figure, sketch the path of the light after striking the q%sg@\he prism was

Sreta
s oees o, i
[DM{;{»{“’;"‘
Identify the radiation . é\

b) Below is a nuclear reaction A\

232A 28 9 Y
0 K _EB_é_’ X

i) Identify radiation K @Q

i) Determine the valu ‘QX and Y.

Fig 3 shows a device for ucing metal foils of constant thickness. Any change in thickness can
be detected by the Gei ube and recorded by the Geiger. The pressure adjusted by the roller is
then adjusted to kee@thé thickness constant.

(1) State the change in the metal foil that will lead to a decrease in the Geiger counter reading

(i) Give a reason for your answer in c(i) above

(ili)  State the change in the roller pressure that should be made as a result of this decrease in the
Geiger counter reading.

(iv)  Give areason for your in (c) (iii) above



4. 3)

(i)

(v) Explain why a source emitting [ (alpha) particles only would not be suitable for this
device.
(vi)

device than one of a half-life of 8 minutes.

Fig. 4 shows a block of a mass 30.0 kg being pulled up a slope by a force P at a constant speed.
The friction force on the block is 20.0N.

P
30.0kg
90
Mg @{O
10°
ai)  On the same figure name and indicate the other forces acting on lock.
i)  Determine the component of the weight acting on the trolley n the slope

iii) Determine the value of P. Q

%

b) On reaching the top of the slope, the block is left to E?eely down the slope.

) Which one of the forces previously acting on the hlggk would then act in the opposite?
i) Determine the acceleration of the block down ope.

i) What is the effect of increasing the angle of&@pe on your answer in (ii) above.

Fig 5. Shows the variation of temperature, T (0.@ with time, t (seconds). When frozen water is
heated for sometime. NS

CON
T A . 4\6
2 -
o
Q

Q’b(o B
(%) Fig. 5
KQ
N2
Q2 >
O o g
Explain &@ ape of the curve at the parts labeled AB and C.
A B C

N

Explain why a radioactive source of a half-life of 1600 years is more suitable for use in the



(ii)

(iii)

(b)

5a)

It is observed that when the temperature starts to rise, the volume initially decreases and then
increases. State the reason for this observation.

In the fig. 5 sketch and explain the curve that would be obtained if frozen water was used. (Hint:
specific heat capacity for seawater is lower what of fresh water.

Determine the quantity of heat energy required to change 3.0 kg of ice at 0° C to water at 5 °C.
Specific latent heat of fusion of ice is 3.36 x 10° J/kg. Specific heat capacity of water is
4200J/kgK)

Fig 6.1 shows the cross- section of a ripple tank full of water. A piece of cork floats o surface
of the water as shown. Fig 6 1l shows the water surface viewed from above. A straigj?t)edge
vibrator placed at the end A of ripple tank generates water waves, which travel t ds end B as

shown.

Wedge shape ©

£ '"-%, ffﬁ F:uq . é,
(i) Identify the type of Wavﬁenerated on the water surfacé.
(i) It is observed that as t aves pass the cork, there is no net movement on
the cork. Explain observation
(ili))  Astudent estir%& that successive waves pass the cork every 0.20 seconds. If the speed of

the waves is ms™, determine the frequency and wavelength of the waves at that point.
iv) In the sp: ovided, sketch the wave fronts as viewed from a point above the ripple tank.
aN\S
%]
&
«©

V) Explain the answer in part (iv) above

b) A tuning fork is sounded at the mouth of a pipe whose one end is closed with a moveable
piston. Resonance is observed successively when the piston is 77cm and then at 129 cm. If
the speed of sound in air is 340ms ™, determine the frequency of the tuning fork.



6.a) State the law that relates the volume of a gas to the temperature of a gas.
b)  Fig 7. shows an experiment set-up that may be used to investigate one of the laws. The glass tube

has a uniform bore and it is graduated in millimeters

Cismp

=

i)

£
pae<
=1

[ e Lt e
-, »oul

| /| ﬁ\ | c§§Q

i) Describe how the experiment was carried out and explain how the res&@\)btamed verify

the law.
i) Limitations of the set up are? \Q

C) In an experiment to find the relation between pressure, p, and te ure, 6, of a gas at a constant
volume, values of temperature were determined. The results o ed are shown in the graph

below.

(1) From the grap ermlne the pressure at a temperature of 273K.
(i)  Assuming tr@ ation p/To+6 = constant holds for this graph determine the value of the

constang\{@
&Q)
O



7a)

bi)
i)

Fig. 8 shows ultra violet light striking a polished zinc plate placed on a negatively charged gold —

leaf electroscope.

- 2T lats
. . "o
Mt

v !

II!II

Re-

Explain the following observations (Q

i) The leaf of the electroscope falls. O

i) When the same experiment was repeated with a positively charged electresgope the leaf did
not fall.

State two factors which determine the speed of photoelectrons emitted by aI surface

In an experiment using a photocell, u, v. light of varying frequency buts¢ohStant intensity was
made to strike a metal surface. The maximum kinetic energy (K.E a,bﬁvphotoelectrons for each
frequency, was measured. The graph shows how KE nx varies WltlQ

Given that KE max = hf - @ , determine the value of the congﬂts h and ¢ form the graph.
Light of frequency 5.5 x 1014 Hz is made to strike a surf ose work function is 2.5eV.
Show that photoelectric effect will not take place. (Uss@ alue of h from (b) above.
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Figure 1 shows a measuring cylinder containing some liquid

B

$

Figure 1 F"-j' 4 O
Another 5cm? of the liquid is added into the cylinder. Indicate on the diagram {0
the new level of the liquid. )
R
Two identical spring balances R and S each weighing 0.5N are arrang shown in Figure 2.
&
o
)
N
<

Figure 2
What is the reading on balanCeé R "X
2)

Figure 3 shows two identical trolleys Wi-t-&\Toads A and B. The loads are identical in shape and size.

fﬁ @QQ)@ | e ]

(R
&
Q

Figure 3
Given that the Q&@ty of A is greater than that of B, explain why the trolley in figure 3(ii) is more
suitable.

4

The rea{@?on a mercury barometer at a place in 700mm. What is the pressure at the place Nm-2
(Degty of mercury is 1.36 x 10* kgm™)

E%Iain the cause of random motion of smoke particles as observed in Brownian motion
experiment using a smoke cell.



6. In the set up shown in Figure 4, it is observed that the level of the water initially drops before
starting to rise.

Figure 4
- - - Bm
Explain this observation \Q

7. When a Bunsen burner is lit below wire gauze, it is noted that the f@% initially burns below the
gauze as shown in Figure 5 (i).After sometime, the flame burns&bw as well as above the gauze

as shown in Figure 5(ii). O
@Q}~

= S

a3 i e el — s i DT
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= RN e P

W Fogs”

Explain this observation \%
8. Figure 6 shows a ray of light beigigreflected from a mirror.

\Q

~>\

R \\ \ N % 5
Figure 6
What is ngle of reflection?

~




9.

10.

11.

12.

13.

14.

15.

Figure 7 shows a highly negatively charged rod being brought slowly near the cap of a positively
charged leaf electroscope. It is observed )hat the leaf |n|t|aIIy falls and then rises.

/}\/gﬁarwzij (,LA-’ m‘é

r_-r+++++jcqu

| g

. L. c§Q
igure 7 @)
Explain this observation &’

State one advantage of a lead — acid accumulator over a nickel — iron (NiFeﬁcumulator.

One of the factors that affect the surface tension of a liquid is the presgiize of impurities. State one

other factor.
R
Figure 8 shows a bar of soft iron placed near a magnet. \{SJ
(%4)
SOFT IRON S 5\\ N
;\ ol
Figure 8 o

On the same diagram, sketch the magnetic flelcgﬁattern due to the set up

Give a reason why the core of the electr@%net of an electric bell is made of soft iron and not

l.
stee \%

Figure 9 shows a uniform bar ipﬁjilibrium under the action of two forces.

2.5m 5
;L.’L Q_{Q 2.5m _}/

I NT
il

N §

Figure 9

Determine the &Je of F

v 20N

One of%@mdltlons for total internal reflection to occur is that angle of incidence must be greater
than LQ itical angle of the medium. State the other condition.

«°



16.

17.

18.

19.

20.

21.

22.

23.

24.

Figure 10 (draw to scale) shows an image | formEd by a diverging lens, L.

4

—

Fig 10

*

On the same diagram, draw appropriate rays to locate the position of object. Determineég object
distance.

O
An electric bulb is rated 75W, 240V. Determine the resistance of the bulb {g’
%
The following equation shows part of a radioactive decay process. (O'Q
K
234 X 234 ,b‘b
T Pa @Q
90 91 (22)
Name the radiation Xx. @\{S’

Pure silicon can be changed into p —type semiconduct&é& adding an impurity. Explain how this is
achieved. .

When a piece of metal is placed on water, it si:gsxbut when the same piece of metal is placed on a
block of wood, both are found to float. Exqu{{ is observation.

A girl standing 600m away from a cliff bapgstwo pieces of wood together and hears and echo 3.5
seconds later. Determine the speed of smﬁ?isn air at that place.

On the axes provided in Figure 11, skétch a graph of velocity ( VO versus time (t) for uniformly
accelerated motion given that wher@y= 0, v s greater than zero

Figure 11
A Q(b
X
v &
Q’b
<
@
& >t fig.11
In the cgg diagram shown in fig. 12, the lamps are Identical and the cells are also identical.
Fig%{ . — . .

N4 4 L P
L (R

State with reason, in which circuit the lamp wilhbd it for longer period.

On the axes provided in Fig. 13, sketch a graph of pressure(p) against reciprocal of volume(1/V)
for a fixed mass of an ideal gas at constant temperature.

v



25.

26.

217.

28.

1V fig. 13
Give a reason why the target in an X-ray tube is made of tungsten or molybdenum.

Two identical stones A and B are released from the same height above the ground fall through air

while A falls through water.
Figure 14.

KE A @
6’00
<
@
ot X

On the axes provided in Figure 14, sketch the graphs of kinetic energy %@%gainst time (t)

Figure 15 shows an experimental arrangement for determining the@@(gelength of light,

)
u e
0 (P
D D g\\
Source 9f : | \$
ke \
/
State and explain the difekéntb fin th ﬁerns obsef\%d'ﬁfrthe screen 0 her than the difference in
colour when the source of red lightgg\eplaced by a source of violet light.

A heating element rated 2.5 kqé_?s used to raise the temperature of 3.0kg of water through 500°C.
Calculate the time requireg.te effect this. (Specific heat capacity of water is 4200 J/kgK)

@
&
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29.

(o]

30.

31.

32.
33.

34.

35.

36.

Figure 16 (a) and (b) show a convex mirror and a plane mirror of equal aperture.

Figure 16
J o x l b g

|
< g N

B VU D . S N, . O

VQ 2 ?j-e
By sketching a pair of incident and reflected rays for each (a) and (b) show how the@@vex mirror
provides to the eye, a wider field of view than the plane mirror. S
A resultant force F acts on a body of mass m causing an acceleration al on th @}dy. When the
same force acts on a body of mass 2m, it causes an acceleration a,. Expres n terms of a.

Arrange the following gin order of increasing frequency: \Q
Visible light, infrared radiation, X — rays, u. v. radiation, radio wavegb%

Two identical copper coils p and Q are placed close to each oth%@& hown in Figure 17. Coil P is
connected to a D>C power supply and coil Q is connected tQ{@galvanometer, G.

)

Use this information to answer quest'@as §2 and 33. Fg’j" 17

State and explain what would be oiérved on the galvanometer immediately the switch S is closed.
State with reason the differencq,ﬁt would be noted in the observation made in question 32 if the
number of turns in coils Q w oubled.

Figure 18 shows the patte@pr duced by an A.C voltage on a CRO screen.

Figure 18. @Q(b
%2
N
A
NS
O‘\@ f;‘{.}j. ¢f

O%the same figure, sketch the pattern produced by the same voltage when the time base is

switched off.

The minimum frequency of radiation necessary to cause photoelectric effect on a certain metal

g}ljrface in 9.06 x 10* Hz. Determine the work function fo the metal.(planks constant h = 6.63 x 10°
Js)

Figure 19 shows a pith ball placed in a flask. When a jet of air is blown over the mouth of the flask

as shown, the pith ball is observed to rise form the bottom

Figure 19 ——— ¥ A

From géworf /fi _

( LB g g



Explain this observation

37. Figure 20 shows three capacitors connected between two points A and B.

Figure 20

A

L eeffled

24
5 i F
b7

]

(-3 A1F

o-THF

Determine the capacitance across AB

L

J;
S S



la.

2a)
(i)
(if)
(iii)
(b)

3a)
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Fig 1 shows the displacement time graph of the motion of a particle.

: A
displacement
&
o
SR
Y . (Q
Time  Fig. { O

State the nature of the motion of the particle between: {o’

(i) Aand B (i) Bandc (iii)Cand D %)

b) A ball is thrown horizontally from the top of a vertical tower and stkikes
the ground at point 50m from the bottom of the tower. Given thajie height of the tower is
45m, determine the :

i) Time taken by the ball to hit the ground. @Q

i) The initial horizontal velocity of the ball S

iii) Vertical velocity of the ball just before striking theé%und. (Take acceleration due to gravity
g as 10ms™) Total 13 marks Q

A crane lifts a load of 200kg through a vertical dist@e of 3.0m in 6 seconds.
Determine:

Work done $

Power development by the crane. B\
Efficiency of the crane given that it is op@%ed by an electric motor rated 12.5kW.

A child of mass 20kg sits on a swingK@length 4m and swings through a vertical height of 0.9m as
shown in figure 2.. %)

Determine; .
(1) §Qd of the child when passing through the lowest point.
(i) < Force exerted on the child by the seat of swing when passing through the lowest point.
%O (14mks)
State what is meant by the term ‘specific latent heat of vaporization’
In an experiment to determine the specific latent heat of vaporization of water, steam at 100°C was
passed into water contained in a well-lagged copper calorimeter. The following measurements
were made;
M Determine the:
I Mass of condensed steam
] Heat gained by water
Heat gained by calorimeter



(i)  Given that L is the specific latent heat of vaporization of steam,
I write an expression for the heat given out steam.
I Determine the value of L.

43a) Figure 3 shows a transverse wave traveling along x-axis.

N W .
R L:n-—_,.-.m,,.n_-.-'.-....._.--..-'«--_'-.-....Y., e

©
0] Determine the: (D'Q
I Wavelength of the wave \Q
Il Amplitude of the wave. ,z;'o

Q

(i) If the time taken by the wave to move from O to A is O.Q%@éconds, determine the:
I Frequency of the wave. \{SJ
I Speed of the wave (%)

\\Q
b) Figure 4 shows a Geiger muller (GM) tube $ .
Giads (Ml Gicde) \$\$
o s ol "
Mio I R 7 e
N\LAUQ ot P‘ L. 0-1’4 &Db
G- g ot Ly
, - Preirie gen VCj).rw
(1) Give the rea &hy the mica window is made thin.
(i)  Explain e radiation entering the tube through the window is detected by the tube.

(iii) Whatéssﬂu purpose of the halogen vapour

N
5 a) Eé@s what is meant by electromotive force (em.f) of battery.

~



b) The graph in figure 5 shows the terminal voltage, V, of a certain battery varies with the
current, I, being drawn from the battery.

ErancAet udlepe AV sd -

$

; G O
‘-v:h-n.s' B Facem 1A} 3 & ) ég
(1) Write an expression relating the e.m.f. E, terminal voltage, V, curre;ﬁ and the internal
resistance, r, of the battery for the circuit drawn in \Q
(i) above. &
(ili)  From the graph determine the; | internal resistance, r (Pfhe battery.
0@

(C) A galvanometer of resistance 10Q2 gives a fuII-sc% flection when a current of 0.03A
flows through it. Determine the resistance of t{(&\ sistor, which would be required to

convert the galvanometer to an ammeter re@g up to 3.0a.

a)

<<°&
Describe how the apparatus may be used to verify pressure law. Initial reading of pressure
and temperatures are recorded.



b)

(©)

~

(i)
(ii)

(b)

Provvare 1 13 Nar?

The graph in fig 7 shows the relationship between the pressure and temperature for a fixed
mass of an ideal gas at a constant volume.

1 852 ECRTITS
16 TR
>

Temperature ¥}

[

Fig. 7

(i) Given that the @atlonship between pressure, p, and temperature, T n Kelvin
is of the forrda = kT+ C where k and C are constants, determine from the
graph, v of kand c.

(i) Why d it be impossible for pressure of the gas to reduced to zero in
pra :

A gas is put into@container of fixed volume at a pressure of 2.1 x 10° Nm™ and

temperature . the gas is then heated temperature of 327°C.

Determinﬁg new pressure.

Fig. Q@hows an experimental set up consisting of a mounted lens. L, a
s(q@n, s, a meter rule and a candle.

(adle /
0 o 4
| - 75
i /
1“'"""{‘{.-/'fvrlLr-’{‘-"‘t!" /
Mt Aule

Describe how the set-up may be used to determine the focal length, f, of the lens.

State the reason why the set-up would not work if the lens were replaced with a diverging
lens.

The graph in figure 9. shows the relationship between /, and */,, for



converging lens where u and v are the object and image distances
respectively.

B T

U X5 R ((.w-*')

: SR ki () Q{ﬂ
For the graph determine the focal length, f of lens.

(©) An object placed 15cm from a convex lens is magnified two tlm@ etermlne the focal
length of the lens. (b
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PHYSICS PAPER 1 2004 QUESTIONS
Figure 1 shows a micrometer screw gauge being used to measure the diameter of a ball bearing.
A magnified portion of the scale is shown.

5w FF
> I [ o | ‘ il I 1 ll' .-::'—-. ;
FT 1 vy vt
; :_,__ 30
: —a¢ O(Q
Record the diameter of the ball bearing ..................coooiiiiiiiiiiiii Q...
The system in figure 2 is in equilibrium at room temperature. 9

The system is taken outside where the temperature is 10° higher for sometn@

——F - 3 . Soasa ] L (&
Balleo " ﬂ Iy“ \Q
& 23 :
3~ JRS Q(b

| A S s %

dos C: a 0@

_ ®®
F—'Aj 2 G ® g\\

Explaln why it tips to the right |mmed|ately it is retugoed to the room.

Fig 3 shows a rectangular block of wood with a h@gdow section (inside) at the position shown.
The block is resting on a Horizontal bench

(1) State the effected on the st of the block when the hollow section is filled with
water. R\
i) Explain your answer '{Cﬁ) above.

Give a reason why wat not a suitable liquid for use in a barometer.

The temperature of W Fin a measuring cylinder is lowered from about 20° ¢ to 0°. On the
axes provided, ske@?the graph of the Volume against temperature assuming the water
does not freez

l ;\QQQ
<<°‘(Q

TR - 'ﬁm’mﬁn

Two identical aluminium rods as shown in figure 4. One rests on metal block the other on the
wooden Block. The protruding ends are heated on a Bunsen burners shown.

A e /d

@5/;*

S

X \
Nubd Bk



10.
11.

State with reason on which bar the wax is likely to melt.

Figure 5 shows two mirrors inclined at an angle of 60° to each other. A ray of light is shown

e xQ
Sketch the same diagram, the path of the ray until |tfég(re§ the two Wrs. Indicate the angles at

each reflection.
e

Figure 6 (a) shows three spherical balls of the same size plagé'%n insulating stands. Balls A and B
are conductors while ball C is non conductor. Ball A was @itially charged as shown. The quantity
of charge is represented by the number of dashes.

A\% i
Ball A9sTade to touch B momen @iy and th Show on‘:?ilgl.{r% 6(b), the final distribution of

charge on the balls.
f i Fus 6(b)

State the pose of Manganese dioxide in a dry cell
State Q ay of reducing surface tension in water.

F§' ure*7 shows the poles of two magnets close together.
| NN

oo
F 5 ¢
Flgure 8 shows a current-carrying coil in a magnetic field.
L F
/('0 {{




12.
13.
14.

15.

16.

Use the information on the figure to answer question 12 and 13.

Mark on figure 8 the direction of the forces acting on the sides of the coil labeled
State two ways of increasing the force on the coil.

The system in figure 9 is in equilibrium. O(Q
: 200w iy TorLau \ . :t: é@p
@"“" il (TR R

e e

: F\j 9 Q
Determine the weight if the bar.
Figure 10 show two circuits in which identical dry cells an(g%ﬁn(?lcal bulbs are
used. Use the information in the figure to answer questiongZ5 and 16.

il R
N

B & O s

9
Explain why the bulb in Figure 10@) will be brighter than each of the bulbs in Figure 10 (a)
Give the reason why the cells ipﬁure 10(b) can be used for a longer period than the cells in

Figure 10 (a) é\Q
(3
o
<
N
<
O&



17.

18.

19.
20.

21.

22.

The graph below shows how the velocity varies with time for a body thrown vertically upwards.
3

__,_.*._..._,-_i_._m-__.i..___—- _________ _p:.__.._.-.—~_-
N3 4 S GO
Determine the total distance moved by the body. O(Q

A body of mass 60kg is pulled at a uniform velocity up smooth inclined surfaceéjhown in Figure
11 F %

Fry i1 ?
If the distance moves along the incline is 4.0m, determin @o&k done by the force
F. s\\
State the difference between mechanical and ele ﬁagnetic waves.
An electric heater is connected to the mains su@y. A fault in the mains reduces the supply

potential slightly. PN
Explain the effect on the rate of heating e heater.

. 9 . . .
A certain powder of mass. 0.10k Qv}s heated in a container by an electric heater
rated 50 w for sometime. The below shows the variation of the temperature
of the powder with time. Use(itis information and the graph to answer question

Determine the quantity of heat by the heater from the time the power starts to melt to the time it
has all melted.

Determine the specific latent heat of fusion of powder assuming the container absorbs negligible
amount of heat.



23.

24.

25.

26.

27.

28.
29.

Figure 12 shows a parabolic surface with a source of light placed at its focal point F

Fig- 12

o B
Drarays to show reflection from the surface when rays from the source strike the
surface at points ABC and D.

Figure 13 shows a coin placed in a large empty container. And observer looking into %{%ntainer
from the position shown is unable to see the coin. O

&

////f/ Chterver \Q@Q@

@%

| L , %®Q
F’go 45 C)

C‘“" =i e ~ ®$
Sketch two rays from a point on the coin to show ho ngbserver is able to see the image of the
coin after the container if filled with water. $ .

A trolley is moving at a uniform speed alonq\a@ck. A piece of plasticine is dropped on the trolley
and sticks on it. . %\
Explain why the trolley slows down. 4\

9
The capacitors in the circuit in fig @gare identical and initially uncharged.
. X |

]
his

i N -
e »@%\ S
1
1.2
{ 5 7N ;
Q@ W P24
Switch closed while switch s, remains open. After sometime, switch s; is

open d switch s, closed. Determine the final reading of the voltmeter, V.

@)
A%alloon is filled with air to volume of 200ml at a temperature of 293K. Determine the volume
when the temperature rises to 353K at the voltmeter, V.

State the difference between X-rays and Gamma rays in the way in which they are produced.
A body mass 0.50kg is attached to the end of a string of length 50cm and whirled in a horizontal
circle. If the tension in the string is 81N, determine the velocity of the body.



30. Fig. 15 shows water waves of different wavelengths incidentical apertures A and B

p el gl ]
!I.‘ | HHH

Complete the diagram to show the pattern of the waves beyond the aperture in

each case.
31. A vertical object is placed at the focal point F of a diverging lens as shown in Figure 8(0
L4 O
Objeck ég
T X
K
F &
&
| X
Sketch a ray diagram to show the imaggof the object. \{SJ
<
32.

Figure 17 shows the appearance of an alternatlng mgn@a screen of a cathode ray oscilloscope.

R

On the same dla‘é‘am sketch the appearance of the signal when the frequency is doubled and the
voltage hala)e@

<<°‘(Q



33.
34.

35.

36.

State the difference between hard X-ray and soft X-rays.

The work function of a certain material is 3.2 3V. Determine the threshold frequency for the
material. (1 electron Volt (V)= 1.6 x10™) and planks Constant h=6.62 x 10°**Js)

Figure 18 shows the circuit of a npn-n transistor amplifier in common —emitter mode. Use the
information on the figure to answer question 35 and 36

o i —* ¥k
j 2,
2,
; <&
OO
2 o Ftﬁ 1¥ N
1 €9 %)
On the diagram \Q
a) Label the collector current, I; and Ig &)
b) Indicate the directions of 1. and 1g you have Iabeled&a) above.

Indicate on the diagram, the position where the output V) m@%e tapped.



PHYSICS PAPER 11 2004 QUESTIONS
SECTION 1 (65 MKYS)

a) A test tube of uniform cross-section loaded so that it can float upright in
water. With the aid of a labeled diagram, describe how the test tube may be calibrated to
measure the density of liquid.

go
VL]
EJ‘
N Ll o
L\." :-”":""_"; | O®
< T ¢
o \:,u -~ / o L @(’g’
st~ L Lead/ e :
_'ﬁ@__}?;":’-‘ Q(O'Q
L__:': '.-_'"-:; Foe. | é\'
= (o3

section area 6.2cm was hang from a spring balance owered gradually into the liquid.
The up thrust was determined for various subm lengths. The results obtained are

b) In an experiment to determine the density of a liquid, E@form metal cylinder of cross-
shown on the graph in Fig 1.

.S

‘-""-sg‘\?

Yo e

Using graph, @gtermine;
(i) Th@value of the up thrust when the cylinder is fully submerged
(i) < Density of the liquid

(<O



a) In an experiment to determine the power of an electric heater, melting ice
was place in a container with an outlet and the heater placed in the ice as shown in Fig. 2.
The melted ice was collected.

ot w1 S
P".-\s:‘-l— f - (Lﬁz 69
i) Other than the current and voltage, state the measurement that would @aken to determine

the quantity of heat absorbed by the melted ice in unit time.
(i) If the latent heat of fusion of ice is L, show how measurement ir\Qabove would be used in
determining the power P. of the heater.

(iii) It is found that the power determined in this experiment i€ Jower than the manufacturer’s
value indicated on the heater. @Q
O
b) Fig 3 shows part of an experimental set up for est'&)&?#ng the diameter of an oil molecule.
i Bl ok, [
l I (hl . : -1 e
RHEI RS
Y i
LT

«©

R e A :-0‘-‘-53-'
) \QDescribe how the oil patch is formed
Q(\O In an experiment the diameter a, of the patch was measured to be 200mm for an oil

drop of radius 0.25mm. Determine the diameter of the molecule of the oil.

~



3. Figure 4 shows the cross-section of a diffusion cloud chamber used to detect radiation from
radioactive sources.

Lightsource - !

!
i
I
1
| {205
Base of c;':e:nb::// %

O

Fiuure 4 _ .&6’
State one function of each of the following: %)
Alcohol (O'Q
solid Co» X
When radiation from the source enters the cha , some white traces are
observed. Explain how these traces are formed state how the radiation is
identified.
A leaf electroscope can also be used a &tector of radiation. State two
advantages of the diffusion cloud chamb r the leaf electroscope as a detector.
Two samples of the same radioacti terial have initial masses M and 2M

respectively. On the axes prowde%s etch the graph of activity versus time for
each sample. Label the graph for@ sample.

4\9

M
)
i) Aﬁ‘adloactlve sample of half-life 130 days |n|t|a117§/;has {fé)(waC radioactive atoms.
QQDetermme the number of radioactive atoms that have decayed after 390 days.



a)

)
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Fig5 shows the dlsplacement time graph of a wave travellng at 200cm/s

Determlne for the wave the

i) Amplitude O

i) Period {g’

iii) Frequency @

Iv) Wavelength
b) ) In the space provided below, sketch a labeled diagra \how how pinhole camera

forms an image of a vertical object placed in front of the pi

i) a building standing 200m from a pinhole camer uces on the screen of the

camera an image 2.5cm high 5.0cm behind the plnh ermlne the actual height of the

building.

@

a) Fig 6 shows a simple generator. The coils a$Xated in the anticlockwise

direction as shown. $ s of ratation

Figure 6

Crushes I ‘
ll . .;‘N
= R - |
O\Q’ S i
K\%%mate using an arrow on the figure, the direction of the induced current as the coil passes

QO the position shown.
i State two ways of increasing the magnitude of the induced current in this type of generator.
i) On the axes provided, sketch the graph of the induced e.m.f with time.
iv) The section marked XY is cut off and a diode inserted. On the axes provided, sketch the

TR

v

graph of p.d across the resistor R, against time.




b) Fig 7 shows pendulum A and pendulum B freely suspended between the poles of identical

magnets. Pendulum a is made of thick copper plate while B is made a copper plate with
slots

)
Pule ple:rs' $C)
Figure 7 @
When the two are set to swing, it is observed tIqQ@( slows down faster then B Explain this

observation. $

C) An alternating current source has a roo@ean-square potential difference of 12,V,
Determine the peak value of this p g{ﬁial difference.

A\

Q
@6



SECTION Il (15MKS)
Answer ONE question from this section on the spaces provided at the end of
question seven.

a) You are provided with two identical tuning forks and some plasticine.
Describe how you would demonstrate beats in sound.
b) Fig 8 shows a set up that was used in an experiment to determine the speed of sound air
3
W fi
Psitan 4 [ O@
= 69
' T Z&(&‘b’ai'ﬂ Qé
Desits: 2. 1= (o)
Z SR
% @

Turning forks the mouth of the open tube and
by lowering the reservoir, the list two resonant Iew L1 L, were ensured for each

frequency. s\\

Table 1 shows the results obtained. $ .

Frequency, f(HZ) [256 [288 [3#y |[427 [480 |512
Li(cm) 30,8 |27.2-\22.8 [17.9 |158 |14.7
L,(cm) 955 | 8457|712 |56.6 |50.2 |46.9
: (HZ) 9

Lo — lim)

(i) Complete the table. ? e grid provided, plot the graph of I,— I; (y-axis ) against /s

(i)  From the graph d ine the speed V of sound in air given that
1,-11 = V/2r. TQé(ore V=2f(1, - 1))

(i)  Explain hovwes nance is attained in this set up.

a) ) \?%at is photoelectric effect?
||) K®You are provided with the following:

@Rtocell a source uv light, a rheostat, a source of e.m.f, a milliammeter, a voltmeter and

connecting wires. Draw a circuit diagram to show how photoelectric effect may be
QO demonstrated in the laboratory.
b)

In a photoelectric effect experiment, a certain surface was illuminated with radiation of
different frequencies and the stopping potential determined for each frequency.

Table 2 shows the results obtained.
Table 2.

Frequency, f (x10™* HZ) 795 |7.41 |6.88 |6.10 |5.49
Stopping Potential, Vs (V) |1.35 |1.15 |0.93 |0.62 |0.36




(1) Plot the graph of the graph of stopping potential (y-axis) against frequency.
(i) Determine Planks Constant, h, and the work function, 0,of the surface given that

eVs = hf- hf,

where e= 1.6x 10 coulomb and hf =6
fo is the lowest frequency that can cause photoelectric effect.

) A surface whose work function® = 6.4 x 10 joules is illuminated with light of frequency

3.0x 10 15H; o
Find the maximum Kinetic energy of the emitted photoelectrons (Use th{%‘lue of H
obtained in b(ii) %)
R
K
&
&
X
Q%
oF
,\\6



PHYSICS PAPER 232/1 K.C.S.E 2005 QUESTIONS

1. Figure 1 shows the reading on a burette after 55 drops of a liquid have been used.
T =l
=
=== 29
—-=
T-ZE 20
-3
:::g 30
E::__% 42 (Q
= )
—-T= so 69
P S
Figure 1 '#& @.Q
If the initial reading was at Zero mark, determine the volume of one dr%&
(2mks)
2. Fig 2 shows a solid cylinder standing on a horizontal surface. Th&Q Inder is in stable

equilibrium. S
i i NS

S %
e N
Fig 2 4;__.7 $\

On the horizontal space provided, sketch the cylidger in neutral equilibrium.
(Imk)

3. The light uniform bar in Fig 3 is equilibri A.\'The two beakers A and B contain water at the same
temperature. The two blocks are made af\tfie same material.

P

O Figure 3
If the{eﬁ%erature of the water in beaker A is now raised, explain why the beam tips to side A.
AQ@E the solid does not expand.



A can with a hole on the side is filled with water to a certain height. Water jets out as shown in
Fig. 4(a). asecond identical can is filled with water to the same height and a block of wood
floated on the water as shown in Fig. 4 (b)

o EETY

C)QQ
O
State the reason why the maximum distance of the jet, d2 is greater than d1 §c:jtmk)

In a vacuum flask the walls enclosing the vacuum are silvered on the inside. the reason for

this. (Amk) Q>

. . . X
Fig 5. Shows an arrangement of a source of light, an opaque object a screen.

Sourca of R—
light $ '
Figure 5 ‘s\\' '
Using A, B and C as point sources, sket the same figure labeled ray diagram to show what is
observed on the screen. \% (2mks)

Two identical tubes A and B h orizontally contain air and water respectively. A small quantity
of coloured gas is introduced-@bone end of A while a small quantity of coloured water is
introduced at one end of E%‘sta e with reason the tube in which the colour will reach the other end

faster. Qo
Q

Sketch the elecgr& c field pattern due to the arrangement of the charges shown in Fig 6

-&24—+++++++++++++++++++++++
N

\ (1mk)
Fig 6\({\

(<O




10.

11.

12.

13.

14.

Fig 7 shows the features of a dry cell(Luclache’). Use the information in the
figure to answer question 9 and 10

Fig 7 (Q
State the polorites of the parts labeled A and B. (Imk) QO
A ¢
B &2

| | X
Name the chemical substance in the parts labelled C and D (Zm@
Covrrii, ,b"o
D

.................. @Q

Fig 8 shows water drops on two surfaces. In 8 (a) the glass%mce is smeared with wax while in 8
(b) the glass surface is-clean. (%)
smedrec with wax 5\\6
\$$ * Clear glags
|

Water drop

X
a) 4\5 b)
Fig S
Explain the difference in the shape@f the drops. (2mks)

Fig 9 shows a current carrying%%l in a magnetic field. The direction of the current and the
resulting force are shown.é&u y the figure and answer questions 12 and 13.

Split ring commutator:

(1mk)

Explain the purpose of the split ring commutator in the principle of the D.C motor shown in the
diagram. (2mks)
A bullet is fired horizontally from a platform 15m high. If the initial speed is 300ms™. Determine
the maximum horizontal distance covered by the bullet.

(3mks)



15.

16.

17.

18.

19.

20.

21.

22.

A certain machine uses an effort of 400N to raise a load of 600N. If the efficiency of the machine
is 75%, determine its velocity ratio. (3mks)

Fig 10 represents a transverse wave of frequency 5 Hz traveling in the x direction.

Fig 10 = = = : ,
Determine the speed of the wave. (3mks) <’Q~
%

An electronic siren producing sound continuously at a certain frequency is ped from the top to
a deep hole. State and explain what is observed about the pitch of the sQdl reaching the observer

at the top. (3mks) Q

A student wishes to investigate the relationship between curren%ﬂ?/oltage for certain device X.
In the space provided, draw a circuit diagram including tw &5, rheostat, ammeter, voltmeter ad
the device X that would be suitable in obtaining the desir&&ults.

(1mk) s\\

A hair drier is rated 2500W, 240V. Determine it %tance. (3mks)
Fig 11 shows the variation of temperature,0, Wm\time t, when an immersion heater is used to heat
a certain liquid. Study the figure and ansyv@uestions 20 and 21.

A\
80 ] B ,\O) 9
%
L 60 @Q
S \Q
= i @)
g 40 Q>
= Q

20 .I_A f)@ e A I 2
Fig 11 o {To 20 30 4 50
%

N i
State thg&on for the shape of graph iﬁ'iﬁ‘et(s%ction labeled BC  (1mk)

éon the same axes the graph for another liquid of the same mass but higher specific heat
capacity when heated from the same temperature.  (1mk)

Fig. 12 shows a vertical object, O, placed in front of a convex mirror.




23.

24.

25.

26.

217.

28.

29.

Fig 12
On the same diagram draw the appropriate rays and locate the image formed
(3mks)

Fig 13 shows rays of light AO,BO, and CO incident on a glass-air interface. OA” OB’ and OC’ are

the corresponding emergent rays. Study and answer questions 23 and 24.

air / A

©
@{o
Determine the critical angles of the glass materfagure 13 (O'Q
Determine the refractive of index of the glass material. (}g&\s‘)
Fig 14 shows the velocity- time graph for a small metal sphere @@% through a viscous fluid.
A toF
®®
£ %4‘
£ §
E R
2 \~ E
1{'? >
Fig 14 . time._ Time.
On the axes provided sketch the gr@q of momentum against time for the same mass.
’OQ (1mk)
State Bernoulli’s principlq%\- (1mk)

The melting point o@@gen is given as -281.3°C. Covert this temperature to Kelvin (K)
s\ﬁg (1mk)

Fig 15 sho @h arrow which indicates the direction of travel of a wave in a medium. P is a
particleg\@e medium that is in path of the wave.

Fig 15

In the space provided sketch diagram to show how the particles P moves when the wave is
(1) A transverse wave

(i)  Alongitudinal wave. (Amk)

A car of mass 800kg moves on a circular track of radius 20m. The force of friction between the
tyres and the tarmac is 4800N Determine the maximum speed at which the car can be driven on the

track without skidding.



30.

31.

32.

33.

34.

35.

An illuminated vertical object is initially placed on the principal axis of a converging lens and
32cm from it. The focal length of the lens 15cm. The object is new placed at a point 12cm from
the lens and on the same side. State two changes other than magnification than magnification that
that are observed on the image formed due to this change.

Explain how an “excited’ hydrogen atom is able to emit radiations of different wavelengths.

Fig 16 shows wave fronts in a ripple tank approaching a shallow region in the tank.

 —
OO
&
%
&

Figure 16 é\'

Complete the diagram to show the wave front as they pass over th Ilow region and after
leaving the regions. (1

O
The target of X-ray tube s made of melting point. Give aé@}%n for this (1mk)

A\
Explain why a drop of methylated spirit on the bacl&gfs}he hand feels colder than a drop of water at

the same temperature. $
Draw appropriate symbols the circuit diagrameof a junction diode in reverse bias.

A\ (1mk)

&
%
o
N
Q’b
%
@
&



36.

37.

38.

The following represents a nuclear reaction involving the nuclide polonium Po

218 214 214 214
m n

Po > Pb » Bi > X

84 82 83 84
(3mks)
Identify m, nand X
m
n
X <
C)O

In the set up Fig 17 the metal rod is made up of steel and iron pieces joined end.&qﬁur are
provided with two iron nails. %)

e, @
Explain how you would use two nails provided to @ ine which side is iron
(2mks)
Fig 18 shows two spherical materials one an in@lation conductor, the other a conductor, Negative
charge are introduced at point A in each ga‘%e’\\

Insutaiar CD;\
. ugior

Figure 18 6

One the same figur@'@icate the final position of the charges. Explain your answer.

s\&@ (2mks)
%
o)

<<°‘(Q



PHYSICS PAPER 232/2 K.C.S.E 2005 QUESTIONS

1. a) Describe with aid of a labeled diagram an experiment to determine the
focal length of the lens when provided with the following; an illuminated object, convex
lens, a lens, a lens holder, a plane mirror and a metre rule.

(5mks)
b) A small vertical object is placed 28cm in front of a convex lens of focal length 12cm. On
the grid provided, draw a ray diagram to locate the image. The lens position is shown.
(Use a scale; 1cm rep re 4cm) (5mks)
Determine the image distance. O(Q
C) Fig 1 shows a human eye Wlth a certain defect @)
fa. L (g’

>

N = == M
P K - Eﬂ([ (afveet %&
1.4y

(1) Name the defect )
(i) On the same diagram, sketch the appropriate Ienséjeeorrect the defect and
sketch rays to show the effect of the lens. $\\ (2mks)

2. a)Fig 2. Shows a wheel and axle being used to ra r§ oad W by applying an effort F The radius of
the large wheel is R and of the small wheel 1 a

; \%
T2
Fif . e TN iw
(i) Shows that the@city ratio (V.R) of this machine is given by R/r
(3mks)

(i)  Given tgﬁe{scm r=8cm, determine effort required to raise a load of 20N if the efficiency

of the ne is 80% (4mks)
(ii))  Iti Q@erved that the efficiency of the machine increases when it is used to lift large loads.

@'ba reason for this. (1mk)

3 VQ@She switch is closed determine the:
) Ammeter reading
(i)  Charge on each conductor (3mks)



4.

(©)

Explain how doping producers an n-type semi-conductor for a pure semi-conductor material.

(3 marks)

b) Fig 5. Shows the circuit of a rectifier using four diodes D1, D2, D3 and d4.

Fig 5.

(i)

(i)
(iii)

; N

Explain how a rectified outaput.is produced from the set — up when an a. {G_put Is connected
across AB (4 marks) Q@
On the axis provided sketch the graph of output voltage against t@(bf.or rectifier
(1 mark)
A capacitor is now connected across XY. Explain the effecQﬁq’he capacity on the output.
(2 marks)

A transistor in a common — emitter amplifier has life = 120\% gnal in the input causes the base

corresponding change in the output voltage if the load re&@

ce is 100n. (4 marks)

$

(a) State Hooke’s law $ . (1 mark)
(b) One of a piece of a rubber was fixed to~$lgld support and the other end pulled with a force
of varying magnitude. The graph i |r}b 6 shows the relationship between the force (N) and
the exten5|on (cm) Q)
e T PR e e e
ere 813 f:..;f PR Sigascasysantspntad
H SR L ~L NG G g - :
eseaats : T
4 H
e a=2
Z B i
3 3 R .
‘2 s i )
AT Py
£t T
P S
((\Q e e
\ i '
QO ) ) =
n | f i3 ‘H

e ) 20

vt Extension (cm)

Using the graph, determine

(i)
(i)

(iii)

The stretching force at the elastic limit

The tensile stress in the rubber at an extension of 5 cm if the cross-section of the rubber is
0.25cm?

The tensile in the rubber at an extension of 5¢cm if the original length was 2 m (3 marks)



(©) In Fig 7. girders AB, BC, CD, ED, EB and BD were joined to make the rigid structure shown. The
load W hangs from the structure as shown.

| S

Which of the girders can be replaced with strings without affecting the structure?&,
(2 marks)_ @

SECTION Il (15 MARKYS) \(b
Answer ONE question from this section in the spaces provided at the of questions seven
6. (a) Define the term angular velocity (1 ma@

(b) A body moving with uniform angular velocity is found ﬁave covered an angular distance of
170 radians in t seconds. Thirteen seconds later it is found € have covered a total angular distance
of 300 radians. Determine t. (3 marks) s\\

(c) Fig 8 shows a body of mass m attached to th re of a rotating table with a string whose
tension can be measured. (The device for me{s@ing the tension is not shown in the figure)

Q rin

i Stning . .
The tension, T g&h string was measured for various values of angular velocity, w. The distance r

of the body frortwthe centre was maintained at 30cm. Table 1 shows the results obtained.
&
O

Tableg 1((\

{,\P‘ 40 [90 [16.0 |250 [36.0

ngular velocity w (radi’) [2.0 [3.0 |40 |50 [6.0
Tension T (N) 0.04 1034 |0.76 |[1.30 |1.96
(i)  Plot the graph of T (y- axis against w?) (5 marks)

(i) From the graph, determine the mass, m of the body given that
T=mw?—C
Where C is a constant (4 marks)



(iii)  Determine the constant C and suggest what it represents in the set up. ( 2 marks)

@) What is meant by radioactivity (1 mark)

(b) With an aid of a labeled diagram explain the working of Geiger Muller tube as a detector
of radiation (5 marks)

(©) In an experiment to determine the half of a certain radioactivity substance, the activity in

disintegrations per minute was measured for sometime. Table 1 shows the results obtained

Time in Minutes 0 10 20 |30 |40 |50 |60 |70 |80 O‘{Q

Activity indisintergrations | 152 | 115 |87 |66 |50 |38 |20 |12 (

6
S
On the grid plot a suitable graph and sue it to determine the half life t % of théZsubstance
( 7 marks) Q(b.

N
(d) At time t = 40 minutes, the activity of a sample of a certain ra?f&active isotope with a half
life 12 minutes if found to be 480 disintegration per minutes
Determine the time which activity was 3840 disintegraticis per minute

X

A‘\%\
S
é
@Q
\Q
Q’b
(%)
<
\K
<
(§



K.C.S.E 2006 PHYSICS PAPER 1
SECTION A (25 MARKYS)

Answer all questions in this section in the spaces provided
1. Figure 1 shows the change in volume of water in a measuring cylinder when an irregular solid is
immersed in it.

i

E3Ek3E

e P T

R
xR
,b‘b

7 g, determine the density dQne solid in gcm™ ( Give your
answer correct to 2 decimal places) (3 marks) 0@

2. Figure 2 (a) shows body being acted on by two force '\@%d F,
[ t

On figure 2 (b) draw the force F; that has same.s(':gt on the body as the two forces

. @\ ( 1 mark)

%
3. State Pascal’s principle of tr%Qi sion of pressure in fluids (1 mark)

4. Figure 3 shows a bimet strip with a wooden handle, suspended horizontally using a thin
thread.

The strip is heated at the point shown. Explain why the system tips to the right
5. The spiral springs shown in figure 4 are identical. Each spring has a spring constant k= 300N/m




Determine the total extensions caused by the 90N weight. ( ignore the weight of the spring and

connecting roots) ( 3 marks) O
6. A car starting from rest accelerates uniformly for 5 minutes to reach 30m/s. It ¢ q—ynues at this
speed for the next 20 minutes and then decelerates uniformly to come to s 0 minutes.
On the axes prowded sketch the graph of velocity against time for the motﬁ of the car.
4 (1 mark)
304 : ;
. : ‘b
3 | R
5 20-
O@
] o5
- 104
s\\‘?’
9 Y 1 T ety 3 ﬁ:—‘
0 10 0 k! 40 30
Time (minates)
7. Figure 5 shows two pulleys systems being isgd to raise different loads. The pulleys identical.
A X\ 5
o 2
Effon
o :
10k
®O& .
S%t@%e reason Wiy system B may have a higher efficiency than system A.
" (1 mark)

8. Beaker A contains 200g of water at 0° C while beaker B contains 200g of a mixture of ice and
water at 0°C. Two identical metal blocks are removed from a hot furnace. One block is dropped
into beaker A while the other is dropped into beaker B at the same time.

Explain why more water evaporates from beaker A than from beaker B (2 marks)
9. On the axes provided sketch the graph of pressure P against volume V for a fixed mass of an

ideal gas. (1 mark)

-




10. Figure 6 shows the path taken by a matatu traveling on a horizontal ground ( a winding road)
D F

c <
A ) sl OO
Theﬁgggckof the matatu is constant. Eldentify with reason the point along the p@gwhich a load
placed | %)

B

oosely on the rack (carrier) of the matatu is most likely to roll off.

(2 marks) Q>

11. A pipe of radius 6 mm is connected to another pipe of radius 9 mm. %‘%ﬁer flows in the wider
pipe at the speed of 2 ms™, what is the speed in the narrower pipe?Q
O (3 marks)
12. The uniform bar in figure 7 is provided at its midpoint. It is. @quilibrium under the action of two
identical balloons filled with equal volumes of different Ij S‘l%ases at the same temperature.

<

2 _(e ) ]
/S N )
Upiform '
bat :
Explain why the bar may @&remain in equilibrium if the temperature of the surrounding changes.

(2 marks)
13. A footballer kicks a &of mass 0.6 kg initially at rest using a force of 720N. If the foot was in
contact with th%&@éfor 0.1 seconds, what was the take off speed of the ball?
(3 marks)

4
((\O SECTION B (55 MARKYS)
< Answer ALL questions in this section in the spaces provided

)
14. (apDistinguish between solid and liquid states of matter in terms of intermolecular forces
(2 mark)
(b) In an experiment to estimate the diameter of an oil molecule, an oil drop of diameter 0.05 cm
spreads over a circular patch whose diameter is 20 cm

Determine
(i) The volume of the oil drop ( 2 marks)
(ii) The area of the patch covered by the oil ( 2 marks)

(iii) The diameter of the oil molecule ( 3 marks)



15.

16.

(c) State
(i) Any assumption made in (b) (iii) above ( 1 mark)
(if) Two possible sources of errors in this experiment ( 2 marks)

(@) You are provided with two wires of same material and same thickness. Describe how you
would make two spiral springs of different springs constants (assume that other apparatus to make
springs are available). (2 marks)

(b) In an experiment, two identical springs are attached end to end. One end of the combined
springs is fixed to a rigid support such that the spring hangs vertically. Masses are then hang
from the lower end. &
The graph in figure 8 shows the relation between the force ( weight) and the extens'@Pfor the
comb;ned springs. <’Q~

g1

l TITL @
- 25 2ugie 1 \'Q
3 : &
; Q0
10 b2 @
)
=7 T :
1] it 13
o 10 P 3 @ - 0 Qw0
" Exeension (mm} - $ ‘
From the graph determine ‘
(1) The elastic limit for the combined springs $ (1 mark)
(ii) The springs constant of the combined Sgiing and hence for each spring
\S (4 marks)
(iii) The work done in stretching the egm ined spring from 15 mm to 32 mm
@K ('3 marks)
@) State what is meant by q@eal gas ( 1 mark)
as in a container was changed steadily while the

(b) The pressure acting o%
temperature of the aintained constant. The value of volume V of the gas was
measured for v§bus values of pressure. The graph in figure 9 shows the relation between
the pressure d the reciprocal of volume_1

TR AT HHRR
0 H st *JFT'T'”‘"
wal = ..._! .
e P mxgaayRals
ayguaiys e ga _..1'-..E
& T S5 T
% Felag=bens - T TR EH A THETH
- {4 44 34T
O_ 20 ARg $E=d5
= 1
-5 N
sadgen
by
ENuxpeny n WERER PR . M 4 T =
(K] H
g T 0 O AR H
¢ 1.0 20 20 40 5N

Figure ¢ - Yor 10 m?

M Suggest how the temperature of the gas could be kept constant
(i)  Given that the relation between the pressure P; and the volume, V; of the gas is given by



17.

18.

PV =k
When k is a constant, use the graph to determine the value of k.

(i)  What physical quantity does k represent? (4 mark)
(iv)  State one precautions you would take when performing such an experiment
( 1 mark)

(©) A gas occupies a volume of 4000 litres at a temperature of 37°C and normal atmospheric
pressure. Determine the new volume of the gas if it heated at constant pressure to a
temperature of 67°C (normal atmospheric pressure P= 1.01 x 10° pa)

(a) state Archimedes principle (4 marks)
(b) in an experiment to determine the relative density of methylated spirit applying Ar edes
Principal, the following were provided, a spring balance, some masses, a piece of thiead, water in a
beaker and methylated spirit in a beaker. The table below shows the results obt{q—y&d.
%

Mass (q) 100 150 | 200 R

Weightinair (N) | 1.00 |[1.50 |2.00 xQ

Weight in water (N) | 0.88 | 1.32 | 1.76 ’b%

Weight in spirit (N 091 |136 |1.82

ght in spirit (N) ®Q
(i) Draw labeled sketch diagrams to show how the readi:&&’ in the table were obtained
(1 mpak)
(i) For each mass, determine the upthrust in water and\fh upthrust in the spirit
. ( 2 marks)

(i) Determine the average relative density of @lrit (3 marks)

(c) A weather balloon of volume 1.2m? is tige*to a rigid support while being filled with helium gas.
The mass of the fabric making the balloo,n\ 0.30kg.
Determine the maximum tension on {Wgstring trying the balloon to the rigid support

(a) Define specific latent heat qu&ion of a substance ( 1 mark)

(b) Water of mass 200 g at.a teinperature of 60°C is put well lagged copper calorimeter of mass
80g. A piece of ice at 0° d mass 20 g is placed in the calorimeter and the mixture stirred
gently until all the ice s. The final temperature, T of the mixture is then measured.

%)

Determine %)
(i) The heat a séfr&)ed by the melting ice at 0° C. ( 2 marks)
(ii) The he sorbed by the melted ice ( water) to rise to temperature T
er may be given in terms of T) (2 marks)
(Q@n&e heat lost by the warm water and the calorimeter (2 marks)
(answer may be given in terms of T) (2 mark)

(iv) The final temperature T of the mixture
(specific latent heat of fusion of ice = 334 000 J kg™
( specific heat capacity of water = 4 200 Jkg™ k*
Specific heat capacity of copper = 900 J kg™) (4 marks)



K.C.S.E 2006 PHYSICS PAPER 2
SECTION A (25 marks)
Answer ALL the questions in this section in the spaces provided

1. Figure 1 shows two bar magnets placed with the south poles close together
T B

Figure 1
In figure 1 sketch the magnetic field pattern between the two south poles
( 1 mark)

2. In acertain pinhole camera, the screen is 10cm from the pinhole. When the camer laced
6m away from a tree, a sharp image of the tree 16cm high is formed on the scree@J etermine
the height of the tree.

3. A metallic body shaped as shown in figure 2 is positively charged and in Sj from the ground
as shown in the figure. é@

‘ >’

Menallh: bty @Q
Insslunor i \§)%
/ rou
Figure 2 @
On the figure show the charge distribution (1 mark)
4. State a reason why the caps of the cells of a aC|d battery are opened when charging the
battery. rk)

5. Along coil is attached to a vibrating\k{{ﬁe as shown in figure 3

= W7 I 101

Figure 3
State the type o @Qhamcal wave generated by the set - up and mark alongside the coil, the
length correis\@ Ing to the wavelength, A of the wave.
(2 marks)

6. Figure ws a solenoid carrying an electric current.
<<°\
/. Figure 4

Sketch the magnetic field pattern inside and at the ends of the solenoid
(1 mark)



7. Figure 5 shows wave fronts approaching a concave surface

T

A

Flgure 5
Complete the diagram to show the wave fronts formed after striking the surface. Show how
the focal point of the surface is located (2 marks)

8. S soldier standing some distance from a wall, blows a whistle and hears its echo@%conds
later. How far is the wall from the soldier? ( speed of sound in air is 330ms‘1{@’
( 3 marks) %)

RQ

9. State one condition under which Ohm’s law is obeyed in a metal ¢ ctor

(B{ark)
Use the information given below to answer questions 10 an#ém
a

The Kinetic energy (K.E) of an electron, ejected from th&r ce of a metal illuminated by
radiation of frequency f is given by \{S)

K.E=hf-@ (%)
Where h is Planck’s constant and @ is the wor%fction of the surface

10. What is meant by the term work function? $$ ( 1 mark)
11. If the frequency of the illuminating radiatiea\is just equal to the threshold frequency of the
surface explain why no photoelectric’e@z%t is observed
(2 marks) \N

. .9 _ . .
Figure 6 shows a tube for mves@?g the properties of a beam of electrons. Use the information

in the figure to answer questieds 12 and 13
e g._ o\mdeq %@ ’

“ A/

Bright spoe

—_— ﬂ;oﬁphorg (P2 e pnlm.

(Q@um Fine bafs Beam of glecirons
OK Figure 6
15.( What property of the beam of electrons show that the electrons are traveling at a very high
speed?
13. The beam of electrons is subjected to a strong magnetic field which is perpendicular to the path
and into the paper. Sketch on the same figure, the new path of electrons.
(1 mark)

14. State with a reason the effect on the X- rays produced in a n X- ray tube, when the p.d across
the tube is increased ( 2 marks)



15. A nuclear reaction is represented by the following equation

a 234
X—> Y + Alpha particle
92 b
Determine the values of a and b ( 2 marks)

16. In the axes provided sketch the current — voltage characteristics for reverse — biased p- n

junction ( 1 mark)
1 f S

&
&
+ @Q
> &
v N
QQ)
S
SECTION B (55$§RKS)
Answer all questions in this s@ n in the spaces provided

N\
17. Figure 7 shows a circuit where a batt \f emf 4.5V, switches A and B, two capacitors C; =

0.3uF and C; = 0.5 p F and a voltmeter are connected

2 5v

,\ J o —

O

L (b_%\' JL I

B ) @Q e C» bJPF
lo
b\ 1
@ cx‘w

O& Figore 7

O\ (@) Determine the charge on C; when switch A is closed and switch B is open
(3 marks)
(b) What is the effective capacitance C; when both switches A and B are closed?
(c) State what is observed on the voltmeter when

M switch A is closed and switch B is open (1 mark)
(i) Switch A is closed and opened, and then B is closed ( 1 mark)
(i)  Explain the observation made in c (ii) above ( 2 marks)

18. Figure 8 shows an object placed in front of a concave mirror of focal length 10cm. C is the
centre of curvature.
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(i)

(i)
(iii)

On the same figure draw a ray diagram showing the locatio he image

(4 marks)

Use the ray diagram drawn in (i) above to determine

Image distance
Magnification

N
(2 maérg

P
(b) A vertical object is placed 20cm in front of a convex Ienq: ocal length 5 cm

(i) Determine %)
I. The image distance &\Q ( 3 marks)
I1. The magnification $ . ( 2 marks)
(ii) State two characteristics of the image$ ( 2 marks)
19. (a) Define the refractive index of a syy%?ace ( 1 mark)
(b) In an experiment to determine th active index of a liquid, the liquid was poured into a

measuring cylinder. A pin was placed at the bottom of the cylinder and another pin was used
to locate the apparent position

measured.
the results

The experiment
obtained.
Q

e first pin. The real depth and apparent depth were
repeated with other values of real depth. The table below shows

=)
Real deptfidicm)

5 10 |15 |20 25

Appaggntdepth (cm)

33 |67 |10 |133 |16.7

(ii) Fro
6\&

~

4

(i) Plot th%;gyﬁéph of real depth against apparent depth (5 marks)

e graph determine the refractive index of the liquid (4 marks)



(c) Figure 9 shows a ray of light incident on a glass — air interface

i 2if

Tt glass

Figure 9
Given that the refractive index of the glass is 1.6. Determine angle 0 (3 marks) O(Q

20. Figure 10 shows a simple electric generator {g’

S0 %)

oil 7 R Roution
| R
| R
,,,,,,,, &
R
0@
N=
<
2
Alt:-:nw}mg $$ .
% ' Figureld $

LN

(@) (i) Name the parts labeled P and Q A\% ( 2 marks)

9
(if) The e.m.f generated as the c@otates is represented in the graph in figure

emf {V)*

¢
o)

K‘&Re reasons for the changes in emf as the coil rotates from 0° to 90° and 90° 180°

Fzga-."a: i}

@)
Q (b) The primary coil of a transformer has 1200 turns and the secondary coil has 60
turns. The transformer is connected to a 240V. a.c source.

Determine
(i) The output voltage (2 marks)
(i) The output current when the primary coil has a current of 0.5A. (Assume
there are no energy losses. (3 marks)

21. (a) Figure 12 shows a section of a house wiring system

rERaTac e

f &
i {
: s
P-"'"': : S » jSocket
i )
: ; j.ll
“'--L ---------- ¢




(b)

$

_ O
(i) Name: \6’
The circuit labeled P (L mark) @
The terminals labeled X and Y Q
X e Y (2 @%)

Il Give a reason why R is connected to Y but not to X ( é%ar )
(if) Why is the earthing necessary in such a circuit? G mark)

Determine the cost of using an electric iron rated 1500W, fqrj:ﬁotal of 30 hours given that the cost
of electricity per kwWh is Kshs 8. (2 mark) @Q

S

X
©
5
&
o
Q
@%
QQ
&
A\



K.C.S.E 2007 PHYSICS PAPER 1

SECTION A (25 Marks)
Answer all questions in this section in the spaces provided

Figure 1 shows a metal cube of mass 1.75g placed between the jaws of a micrometer screw gauge.
The magnified portion of the scale is also shown. The reading on the gauge when the jaws were
fully closed without the cube was 0.012 cm. Use this information and the figure to answer
questions 1 and 2

Figuve 1 (b.%
What is the length of the cube? 0@ ( 1 mark)

Determine the density of the metal cube giving your ans&‘correct to three significant figures.

(3 mark§&
Q

Figure 2 shows a tube of varying cross section%eﬁa

¥, { ‘§'
R e S
Fia e 2
Arrange the speed V1V,V3 and n decreasing order starting with the highest (1 mark)

Figure 3 shows the level éstwo liquids A and B after some air has been sucked out of the tubes
through the tap. Use th formatlon and the figure to answer questions 4 and 5.

"'Il

I——‘
-

State the reason far:the rise in the levels of the I|qU|ds when air is sucked from the tubes
Given that the density of liquid B is 1200 kgm?, determine the density of liquid A.
( 3 marks)

Figure 4 show two identical balloons A and B. The balloons were filled with equal amounts of the
same type of gas. The balloons are suspended at distances X; and X, from a metal cube filled with



boiling water and placed on an insulating material. Use this information to answer questions 6 and

/{_//;:,:r/ o,
GEsy

@’

Figure 4

State the mode by which heat travels from the cube to the balloons (1 mark«b,Q

The face of the cube towards A. is bright and shiny and the face tow. \3 is dull
black. State with reason the adjustments that should be made on th tances X; and X; so that the
rate of change of temperature in both balloons is the same. (2
Figure 5 shows a uniform bar of length 1.0 m pivoted ne%% end. The bar is kept in equilibrium
by a spring balance as shown. s\\

IR A,

_-Spring bataee
‘\é\l {
i T %““ é |
Hoent
o QQ}
Figure 3 00)
Given that the reading of @vs ring balance is 0.6 N. Determine the weight of the bar.
Q(b ('3 marks)
%
%Q
%
o)

<<°‘(Q



Q. The graph in figure 6 shows the velocity of a car in the first 8 seconds as it accelerates from rest

along a straight line. Use the graoh to answer quest ons 9 and 10.
10 S T T T TR R o e e
Velocity 'n ) P T '-_"». _;,_ {1
tmst) g0 5 e=sEiEEZaaal Saans
o s ma s e an e =
Nzl stam s SHENE:
L5 —
| e i 4
e ()(Q
30 i : i T 1 T 60
i 1 ¢
18k '1 r{j R 5 e e é
e - Q
i?‘"‘ TR +LI 1t _fh'“’— 7 —_h*-'_'_‘mh-r—r_‘— s —::—1-__—- ®
518t W% we 30 &0 3 D xQ
Time (5} ®%
Figure 6 Q
Determine the distance traveled 3.0 seconds after the start 0@6
10.  Determine the acceleration of the car at 4.0 seconds Q\J“ (2 marks)

2
11.  State two factors that effect the melting point of ice&so\ (2 marks)

12.  The graph in figure 7 shows the relationship be&\een the pressure and temperature for an ideal gas.

Use the information in the figure to ansvvp@'bestions 12 and 13

Bacenit X\
riveolle !.SI %
| o

&Q ] Pemperaii?
% dare 7

State the unit o{@e horizontally axis (1 mark)

13. erte{a@tement of the gas law represented by the relationship (1 mark)

(<O



14, Figure 8 shows a uniform light bar resting horizontally on corks floating on water in two beakers A
and B.

T T 2 7 @
- O
Piguie ¥ . S
Explain why the bar tilts towards side A when equal amount of heat is supplie@}o each beaker
( 2 marks) Q>
S

SECTION B (55 MARKS)
Answer all questions in this section in the space%@@bided

: : . : ) L
15. Brown motion of smoke particles can be studied by using the ratus shown in figure 9 to observe
the motion, some smoke is enclosed in the smoke cell and t served through the microscope.

i L Mruacu "Q\\

.\
03 N
n . > H
Lamh ey i :
Se g /’ i ‘,’ """ ——— o 5 i “’6
PN L K il —— .. SIION
Ly td = A
e S ) 1 seli
ST f e ®
i

fmm

t
AT u’(b g T

@ Expréﬁﬁﬁg role of the sm%\e%article, lens and microscope in the experiment
Smoke particles >
Lens Q
®®
(b) State and expla?ﬁa\he nature of the observed motion of the smoke particles
Z (3 marks)
(c) State W%@/Ill be observed about the motion of the smoke particles if the temperature surrounding
the smoke cell is raised slightly. (1 mark)

(<O



16.

(a)

State Newton’s first law of motion ( 1 mark)

(b) A wooden block resting on a horizontal bench is given an initial velocity, u, so that it slides
on the bench surface for a distance d, before comingto a stop. The values of d were
measured and recorded for various values of initial velocity. Figure 10 shows the graph of
u® against d.

100 0L 1
Hry
0
Figure 19 .

(1) Determine the slope, S of the grq@. (3 marks)

(i)  Given that u? = 20 kd, wher@?s a constant for the bench surface, determine the value of k
from the graph @Q ( 2 marks)

(iii)  State how the valt@fg would be affected by a change in the roughness of the bench
surface Q’b (1 mark)

(© A car of @800 kg starts from rest and accelerates at 1.2 ms™. Determine its momentum

~

\

after it moved 400 m from the starting point

Oﬁg ( 4 marks)



17.

(a)

Define the term specific latent heat of vaporization of a substance

(b) Figure 11 shows the features of a domestic refrigerator. A volatile liquid circulates through
the capillary tubes under the action of the compression pump.
| E‘—'Eﬁ
Deibic wall ( i |
%}i 4 1 #
Freczing [ = ,
compartment = a T | Capillary tube
SR V S
©
? l .Vapour ’ &6
Cooling fins - FHLED: Liquid| Y . (O,Q
*‘[ i ,__——+—1—— Condenser Q
R . - ] X0
pmpression : ~—Liquid %
pump g i ) (b'
= o
(i) State the reason B8ty a volatile liquid \{SJ (1 mark)
<

(i) Explain how the volatile liquid is made to vap in the cooling compartment and to
condense in the cooling fins (2 ma@o

(i)  Explain how cooling takes place in the&rlgerator (3 marks)

EN

(iv)  What is the purpose of the doubIQ{QII? (1 mark)

(© Steam of mass 3.0 g at 100‘@?3 passed into water of mass 400g at 10°C. The final
temperature of the mixtygeds T. the container absorbs negligible heat. (Specific latent heat
of vaporization of SE&@ = 2260 kJ/ kg, specific heat capacity of water = 4200Jkg™*K™)

(1) Derive an expr@m for the heat lost by the steam as it condenses to water at temperature
T. ( 3 marks)

%
i} (9O .
(i) Denve@ éﬁ\&expressmn for the heat gained by water ( 2 marks)
N
(iii) %@mine the value of T ( 2 marks)

~



18. @ State what is meant by centripetal acceleration

(b) Figure 12 shows masses, A, B and C placed at different points on a rotating table. The
angular velocity, o, of the table can be varied.

Rotating table —

Figuce 12.

(i) State two factors that determine whether a particular mass slides@ he table or not
(2 marks)
(i) It is found that the masses slide off at angular velocities oa@QoB, and wc respectively.
Arrange the values of wa, ®g, ®c in decreasing order. 0@

(©) A block of mass 200g is placed on a frictionless rgiéting table while fixed to the centre of
the table by a thin thread. The distance from tlfg‘c tre of the table to the block is 15 cm. If
the maximum tension the thread can withstard is 5.6N. Determine the maximum angular
velocity the table can attain before the th cuts. (4
marks)

S
19. (a)  State the law of floating R\
(b) Figure 13 shows a simple hy{@neter
)

( 1 mark)

z (b_,.,-Uﬂi;”crm whe

Z
o)

@ > L /’.G!as;s bulb

K by
QO %— Lead shots

Figure 13
(i) State the purpose of the lead shots in the glass bulb (1 mark)

(if)How would the hydrometer be made more sensitive? ( 1 mark)
(iii) Describe how the hydrometer is calibrated to measure relative density
(©) Figure 14 shows a cork floating on water and held to the bottom of the beaker by a thin thread.

cork

| thread

;
E—:—}:—:l:—:—:m:-.i—»- —waler




() Name the forces acting on the cork (3 marks)
(i) Describe how each of the forces mentioned in (i) above changes when water is added into the
beaker until it fills up. (3 marks)
O((\

&
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K.C.S.E 2007 PHYSICS PAPER 2
SECTION A (25 MARKYS)
Answer all the questions in this section in the spaces provided
Figure 1 represents a pinhole camera

-——l/Pin hale camera
Figure 1
Sketch rays to show the formation of an enlarged image in the camera. Label both the&@ct and
the image (2 marks)

State one advantage of an alkaline cell over a lead —acid cell (1 mark) S
Figure 2 shows a horse — shoe magnet whose poles are labeled and two other i@agnets near it.

Iron are attracted to the lower ends of the n\magnets as shown. Q>
. Horse-shoe :
: magneat : 5&
S
, - Q>
o
S
O
NS
' @®
i nail $$\\
Figure 2 s . $$

Identify the poles marked X and Y . s\\' (1 mark)

Figure 3 shows an object, O in frontw concave mirror and its image, | formed after reflection.
Q@

- P P T R ), ] RS R ESLEY o T
e M At It 1 ) LA PN S i e B B b N
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R = " T Tt b i I R
i ke k : - ST
sk nge SnaanpsansS W)
e G, AN IR R AR
Y : Ta SEC
) AL P e A i ek R
R T B B TN e R o s M
':" =2y - : R ¢ it b - A - - - :J,
‘(I - S ':".. I. -! 1 l‘:‘_( luj
= EaT | j . -
et - \7S —f— ol N
= 2 T T T
[ 3 Saall it ', —
cEE J=mmr =i
o . P —1 *
R P —_*I LR ) ST -
ihcrRd A 7.0 [T i Y, J 5 )  E——
(R (5. Y het : P B i I.) i :
: ; + 0 t =l . 1
t t : 1 T et T
I ‘\I; . '[ — ::I 1
- . i —— T >
[ . NV b o L f', 5 —
o N i 3 <
Py, M T Sl [ o o 1
L ! - b e LB 0
b

@ SW?H%%ame diagram draw appropriate ray (s) to locate the principal focus, F, of the mirror.
(2 marks)

(b) Determine the focal length of the mirror (scale 1: 5) (2 mark)

Figure 4. shows the displacement — time graph for a certain wave

Displacement;

ANV ANIVAS

\/ © 3.5x% 10"\/ ' 7.0x 10%s
3 5 E.

Figure d



10.

11.

Determine the frequency of the wave (3 marks)

Figure 5 (a) and (b), show wavefronts incident on barriers blocking part of the path.
{al {b}

i H
: i

i

.. 8 o
~ Basrier { & L 3 ~~ Bariier &6’

s %)
On the same flgurqa@mtgh the wavefronts to show the behavior of the wa\@s they pass each

barrier and after passing the barrier. (1 mark) \Q
‘b

Figure 6 shows a ray of light incident on the face of a water prism Q

0@

zy

Figure &
Sketch the path of the ray as |t passes thou%\he prism

Critical angle for water is 49°

(1 mark)

When the switch S, is closed, t meter reads 0.13 A.

W8
foé |

In the circuit diagram shown in flgg}‘? the ammeter has negligible resistance

&Q e
_Q__.J,: I
@*ure Vet
Qé&ﬂne the internal resistance of the cell ( 3 marks)
eater of resistance R; is rated P watts, V volts while another of resistance R; is rated 2P watts,
V1, volts. Determine Ry / R, (3 marks)

State what is meant by the term accommodation as applied to the human eye.
(1 mark)

The graph in figure 8 shows the variation of photoelectric current with applied voltage when a
surface was illuminated with light of a certain frequency. Use the information in the figure to
answer questions 11 and 12.



12.

13.

14.

Photoelectsic §

currentl g—————=
L

351

Figure 8
On the same axes, sketch the é%gi)% when light of higher intensity but same frequency is{&ed to

illuminate the surface. (1 mark) 3
Explain your answer in 11 above (1 mark) {g’
%
The following is part of radioactive decay series (O'Q
234 a 230 (bfo\'Q
Bi R -~ X - Y Q
> > %@
83 84 b \{S)
QQ)
Determine the values of a and b s\\ (2 marks)

You are provided with a diode, a resistor R, anQ\: source of low voltage and connecting wires.
In the space provided, sketch the circuit dia for a half — wave rectifier and indicate the
terminals where the output voltage Vo m@& e connected.  (2mks)

&
o
Q

@@



SECTION B (55 MARKYS)
Answers ALL the questions in this section in the spaces provided.
15. @) State Ohm’s Law (1 mark)

(b) The graph in figure 9 shows the current — voltage characteristics of a certain device, X

{00 g T P TS

i (mA)

A b

LN .V {Volts)
Figure 3 - \%

(1) State with a reason whether thedevice obeys Ohm’s law (2 marks)
(i)  Determine the resistance ofgije device, X, when the current through it is
60 mA.

(ili)  When the device, X is@nected in the circuit below, the voltage across it
is0.70 V.
-* 6-0 V Q
®® R
S
%
o) X

R

Calculate the value of the resistance R. (3 marks)



(©) The cell in figure 10 has an e.m.f of 2.1 V and negligible internal resistance.
i |

i |
| xa |
1 1022 |
o P o B O
: /T“"-J s .
—\\ /)
Determine the Bipur W0
(i) Total resistance in the circuit (2 marks)
(i) Current in the circuit (1 mark) (Q
(iii) Reading of the voltmeter (2 marks) QO
16. (a) Figures 11 (a) and (b) show diagrams of the human eye @{g
/ ’"F\ ’OQ
% \Q
A E | @ (b'%
N /" Q
U 4 %)
A c)%

l~v ,f' ‘\
A\
; _ (25}
' Figure 11 @K
(i) Sketch in figure 11 () diagram to show shortsightedness (1 mark)
(i) Sketch in figure 11 ( ray diagram to show how a lens can be used to
correct the shortsi ess (2 marks)
&
(b) Figure 12 shows »th%egures of a simple camera Spoo
NN @
2 s
6‘\ N
N {
& e . 1
3 N
&° ISR
Bt |
Shuner .-~
Figure 12
(1) Name the parts labeled A and B (2 marks)



(i)
(i)

(©)

17.

A still object is placed at a certain distance from the camera. Explain the adjustments necessary for
a clear image of the object to be formed.

State the functions of the shutter and the parts labeled A and B (3 marks)

N 3L 131<) o

A lens forms a clear image on a screen when the distance between the screen and the object is
80cm. If the image is 3 times the height of the object, determine.

(i) The distance of the image from the lens (3 marks)
(i) The focal length of the lens (2 marks) O{Q
@) State Lenz’s Law of electromagnetic induction (1 mark) S
(b) Figure 13 shows a simple microphone in which sound waves from tha@son talking cause
the cardboard diaphragm to vibrate Q>
Cardboard ’\,Q
diaphram @%
% Q
1 \\ oy, S %@
\ ‘i ! To amplitle C)
N} ) \F
Saund waves — ” i S - P @
/! \ g i?.\\

/ ' \
M;gnet $$
Fig@

(1) Explain how a varying current is&&lced in the coil when the diaphragm vibrates
(3 marks)
(i)  State two ways in which t@‘mduced current in (i) above can be increased
(©) A transformer with 120 Qns in the primary circuit and 120 turns in the secondary circuit
has its primary circuit@nected to a 400V a.c source. It is found that when a heater is
connected to the s ary circuit, it produces heat at the rate of 600w. Assuming 100%

ii rrent in the primary circuit (2 marks)
i) The current in the secondary circuit (1 mark)

efficiency, det@e the:
(i) Veltage in the secondary circuit (2 marks)
ilg‘;@%

~



18.

(b)

_was set at 20 mllllseconds per centlmeter and the y

(@) Figure 14 shows the features of a cathode ray tube

Cathode
- Florescent
we I seresa
2, = J-pisiés  A-Dlades vacuuEm |
B | Co
P { \ ¥ 1
; l .
"? E lr{‘xl- SPETRRS, vé_,"—‘l— [ | :“} i
Sl R : i 5 ; .!
Y L A ;
i I ! fj| : /1 /, @
{=h ) (+ 3 f {+) !, P O
Anodes Beam .C)
. Figure 14.
(i) Name the parts labeled A and B (@)
A B
(i) Explain how the electrons are produced in the tube (2 m@(g
(ili)  State two functions of the anodes ( rks)
(iv)  Atwhat part of the cathode ray tube would the time be conr@cted?
(v) Why is a vacuum created in the tube? @ mark)

The graph in figure 15 was obtained on a cathode ray osc I&ope (CRO) screen when the output

of an a.c generator was connected to the input of the Q§ The time- base calibration of the CRO
at 5 volts centimeter.

'\ ‘:..,,
\nr'i T

( OK Determine the pick voltage of the generator Figure 15 (2mks)

% Determine the frequency of the voltage (3 marks)
On the same grid, redraw the graph for the same voltage when the time base calibration is
set at 40 milliseconds per centimeter and y- gain at 10 volts per centimeter. (Show at least

one complete cycle) (2 marks)



PHYSICS K.C.SE. YEAR 2008
PAPER 1
SECTION A (25 MARKYS)
Answer all the questions in this section in the spaces provided.

1. A drug manufacturer gives the mass of the active ingredient in a tablet as 5 mg.
Express this quantity in kilogramme and in standard form. (Imk)

2. The masses of equal volumes of a certain liquid and of water were found to be m, and m,,
respectively. Given that the density of water is 1gcm, express the density, p, of the liquid in
terms of m, my, (show your work) (2mks)

O
O
3. Fig. 1 shows a brick placed on a plane inclined at an angle 6 to the horizontal. '@Weight, W, of
the brick is shown. Q@

‘b‘b\g{b
R

_ Figarel _ S :
a) On the same diagram show with arrows the other twqif;?ces acting on the brick and name
them. Q1mk)

b) State how each of the two forces named (a) ab s affected when the angle 6 is reduced.
$$ © (Imk)

4. Water is known to boil at 100°C. A student hea@i some water and noticed that it boiled at 101°C.
State two possible reasons for this obserya@r (2mks)
A\
5. Fig: 2 shows a flask filled with water.c he flask is fitted with a cork through which a tube is
inserted. When the flask is cooled@ water level rises slightly, then falls steadily.
-~ Tube

Cork
@Q’Q e
< e
S 5
Exploz@ﬁservation. (3mks)

N

6. Fig. 3 shows a hot water bath with metal rods inserted through one of its sides. Some wax is fixed
at the end of each rod. Use this information to answer questions 6 and 7.




What property of metals could be tested using this set-up? (Imk)

Besides the length of the rods that is kept constant, what else should be kept constant when
comparing the property for the different metal rods? (Imk)

Fig. 4 shows a conical flask 15cm high, filled with a liquid of density 1200kgm™. The atmospheric
pressure of the surrounding is 8.4 x 10* Pa. {a

15 om

. Figured N
Determine the pressure at the point marked X, at th&&o tom of the flask. (3mks)

Explaining the difference between a liquid and$gas in terms of intermolecular distances and

forces. N (2mks)
orces A\%\ MKS
9
Qﬁ
o
Q
’b@
QJQ
%)
S
%]
O&



Fig. 5 shows a toy resting on top of a closed bottle. Use the information on the figure to answer

questions 10and 11.

10.

‘ L:ght hollow plasbc o
smxenal

zThin métal fod ;

‘Heavy Lead’ Heavy Lead

!’iguﬁs ",'l'. : . “‘\‘ X ' ‘ (b'%
B BN R o
Mark on the diagram, pomt Q the approxmate centre of graxgy of the toy.
(1mk)
11.  Giving a reason, name the state of equilibrium of the thgQ (2mks)

Q

12. Fig. 6 shows a sheet of paper rolled into a tube. $

, Figures Q/v
When a fast stream of air %‘blo n into the tube as shown in the diagram the paper tube collapses.
(2mks)

Explain the observatiob’b
QQ
S
<
O\

<<°‘(Q



13.

14.

The graphs in Fig. 7 represent the relations between extension e and mass m added on two springs
xandy.

5 331 8 T L

HH e e
; Pt $
O
&
i Q
R
&
seicis dnie Unames amuied
Given that the two springs are made of same maq&a S, glve a reason why the graphs are different.
(1mk)

The system in Fig. 8 is in equilibrium 4\6
- Metre

“Am'e\‘~, Pivot
g

When the temégéture of the water is raised the system is observed to tilt to the right, state the
reason for tm\ bservation. (2mks)

<<°‘(Q




15.

16.

17.

a)
b)

a)
b)

N

a)

SECTION B (55 MARKYS)
Answer all questions in this section in the spaces provided.

State Newton’s second law of motion. (Imk)
A matatu starts from rest and accelerates to cover a distance of 49m in 7 seconds.
Determine
(i) Its acceleration; (3mks)
(i) Its velocity, after 7seconds (2mks)
A trolley moving on a horizontal bench of height 1.2m, strikes a barrier at the edge of the
bench. The brass mass on the top of the trolley flies off on impact and lands on the ground
2.5m from the edge of the bench.
Determine:
(i) The time taken by the brass mass to reach the ground; (2mks) 00
(i)  The speed at which the trolley struck the barrier. (2mk{§9
Define the term heat capacity. (Imk) Q
You are prowded with the apparatus shown in Fig. 9 and a stop ,@&'
Descrlbe an ex dment to determine the specific latent heat of steam, |, using the set up.
In your answer ®learly explain the measurements to be made and how these measurements
could bl?‘& to determine I. (6mks)
A bloc metal of mass 150g at 100°C is dropped into a lagged calorimeter of heat
cap @] 40JK™ containing 100g of water at 25°C. The temperature of the resulting mixture
C. (Specific heat capacity of water=4200JK ™"
< termine:
O™ () Heat gained by calorimeter; (2mks)

(i) Heat gained by water; (Imk)
(ili)  Heat lost by the metal block; (Amk)
(iv)  Specific heat capacity of the metal block (3mks)
What is meant by absolute zero temperature? (Imk)

Fig. 10 shows a set up to investigate the relationship between temperature and volume for a certain

gas.




N

IR
%)
o
&
&
b) State two factors that are kept constant, in order to deter&e the relationship.
(2mks) \{9
®®
S
$ .
Q
O
&
Q\
9
Q}
R
Q
,0%
o
Z
S
<
9



C) The graph in Fig. 11 shows the relationship between volume and temperature for the

experlment L . o
Graph of Voiume._ggainst Tempecature :
SRR l’l _.' ..
R
L
- : : : ]
.'....- EE 5 > bk Q‘ O . .
(1) What was thse\(g me of the gas at 0°C? (Amk)

(i)  Atwha (cperature would the volume of the gas be zero? (1mk)

(iii) l;\( in why the temperature in part (ii) above cannot be achieved.
(2mks)

g@ed gas cyllnder contains 300cm?® of certain gas at a temperature of 25°C, and at a
ssure of 9.5x 10%pa. the gas in the cylinder was then cooled to 10°C.

<<°‘

Determine the new pressure of the gas in the cylinder. (4mks)



18.

19

(a)
(b)

a)
b)

Define the term velocity ratio of a machine. (Imk)
Fig. 12 shows part of a hydraulic press. The plunger is the position where effort is applied
while the Ram piston is the position where load is applied. The plunger has cross-section
area, a m* while the Ram piston has cross- sectlon area, am-.

) Rmnplﬁonofm . Phunger of

ares =a

_. N

IR
When the plunger moves d Jjstance d the Ram piston moves distance D.
(i) State the property of qU| pressure on which the worki the hydraulic press

works. (Imk)
(i) Derive an impression for the velocity ratio (V.R) in{é%s of A and a.
4
A machine of velocity ratio 45, overcomes a load of\ig)x 10°N when an effort of 135N is
applied.

Determine: s\\®

(1) The mechanical advantage of the maghine; (2mks)
(i) Efficiency of the machine; $ (2mks)
(ili)  The percentage of the work that&\)es to waste. (Imk)
State the principle of moments. _ {2 (1mk)

A uniform metal strip is 3.0C@Vide, 0.6cm thick d 100cm long. The density of the metal
is 2.7 g/cm*

<
Q) Determine the wgight of the strip. (3mks)
The strip placed n a pivot an t in equilibrium by forces as shown in fig. 13

e SR

l & ‘l 5em

A Uniforin
Slerk

b2

! E

w

((O& N Y ——

(iii)

Figure 13
Determine the value of F and R (3mks)

X is the distance from the end of the plank to the point of application of force F. Force F is
now applied at various points nearer to the pivot so that x increases. Equilibrium is

maintained all the time. On the axes provided sketch the relation between force F and x.
A




(iv)

Give a reason for the answer in (iii) above



PHYSICS K.C.S.E YEAR 2008
PAPER 2
SECTION A (25 MARKS)
Answer all the questions in this section in the spaces provided.
Figure 1 shows three point sources of light with an opaque object placed between them and the

screen. . Opaque

i~

Explain the nature of the shadow formed along B and C. (2mks) Qé

A leaf electroscope A is charged and placed on the bench. Another uncﬁ%@ébe'd leaf electroscope B
is placed on the same bench and moved close to A until the caps tou%.o.s ate and explain what is
observed on the leaves of A and B.

% mks
K eme)

You are provided with the following;
A cell and holder, a switch, a rheostat, an ammeter, a volﬁw and connecting wires. Draw a
diagram for a circuit that could be used to investigate gQQ ariation of the potential difference
across the cell with the current drawn from the cell $ .

D (1mk)
An un-magnetized steel rod is clamped facin rth-South direction and then hammered

repeatedly for some time. When tested, it i nd to be magnetized. Explain this observation.
(k)

9
. The diagram in figure 2 shows an @sct O placed in front of a converging lens. F and F are the
principal foci for the lens. >

b &
0 ®® F g P
&

\%;_12_
The obj now moved along the principal axis until a virtual image is produced.
Ont e diagram:
(iy, ©O" Draw the object O in the new position along the principal axis;
(% Sketch rays to show formation of the virtual image (Imk)

Figure 3 shows a flat spring made of iron clamped horizontally on the bench over a solenoid.




When the switch is closed, the spring vibrates. Explain this observation.  (3mks)

Figure 4 shows a hack-saw blade clamped horizontally on a bench and the free end is made to
vibrate about the rest position.

H— . blag c'o\Q

Themovement 0 —pa—35 0—p b —3 0—3a Aé?_m takes 0.7 seconds.
Determine the frequency of vibration of the blade. ) mKks)

Figure 5 shows wavefronts approachlng the boundary be%@}? two media.
_ Boundary s\\

FlgureAS
The speed of the waves in medi 2) is hlgher than that in medium (1). On the same diagram
complete the figure to show t% avefronts after crossing the boundary.
mks)

Z
o)



10.

11.

12.

13.

14.

Figure 6 shows a circuit in which a battery of negligible internal resistance, two resistors, a
capacitor, a voltmeter and a switch are connected.

60V

a y B, O
T ———
P y 200 l\s
.. Figue6
Giving a reason for your answer in each case, state the reading of the voltammeter, ()Q/hen the
switch is (2mks) {g’
(i) Open %)
e oo RS
REASOM. ..ttt \'Q
(i)  Closed ,b"c
Regoap, - R
063

A heating coil is rated 100W, 240V. At what rate would éw\gsipate energy if it is connected to a
220V supply? (3mks)

Figure 7 shows how rays from a distant and a ne@ect are focused inside a human eye with a
certain defect.

gt

v e . . s 4 3 .
bl A S ] T T L Bk - <
NG i 2

Cause o (<101 S

@%W beam of electrons in a cathode ray oscilloscope (CRO) strike the screen producing a
spat. State what is observed on the screen if a low frequency a.c source is connected across the y-
input of the CRO (Amk)

The accelerating potential of a certain X-ray tube is increased. State the change observed on the X-
rays produced. (Imk)

A radioactive isotope of copper decays to form an isotope of Zinc as shown below

69 69
Cu ——— > Zn + radiation



15.

29

30 (2mks)

Name the radiation emitted and give a reason for your answer

Radiation. ... ..ot
REaSOM. .o e
SECTION B (55 MARKYS)
Answer ALL the questions in this section in the spaces provided.
a) State one factor that affects the speed of sound in a solid. (Imk)

(©)

b) An observer stands half-way between two vertical cliffs that are L metres
apart. He moves directly towards one cliff and after a distance x=10cm from the centre, he
strikes a gong and measures the time interval, t, between the echoes heard fro two
cliffs. He moves a further 10m and again strikes the gong and measure the ti nterval
between the echoes. The process is repeated several times. The graph in.&igure 8 shows
the relation between the time interval, t and the distance, x from the ¢ ré
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QO (i) From the graph, determine the value of x for which the time interval was 0.55.
(1mk)
(i) Given that t= */,x where v is the speed of sound in air, determine the value of v
from the graph. (3mks)
(iti)  If the maximum time measured by the observer was t=4.7s, determine the distance
L between the cliffs. (3mks)

A search boat uses a signal of frequency 6.0 x 10* H, to detect a sunken

ship directly below. Two reflected signals are received; one after 0.1 seconds from sunken
boat and the other after 0.14 seconds from the sea bed. If the sea bed is 98 m below the
boat, determine:-



16.

17.

(i)
(i)
(@)
(b)

(©)

(@)

N

(b)

o

The speed of the signal in water. (3mks)
You may use the value of v from (ii) above.
The depth of the sunken ship below the boat (2 mks)

State two conditions necessary for total internal reflection to occur

(2 mks)
Figure 9 shows a ray of light incident on the boundary between two media
1 and at an angle 0

&
%
R

¥gure 9 ,O\Q

Show that the refractive index for a ray of light traveling fr@(qnedium 1

to medium 2 is given by: QQ
M= 1 \{SJ

Sin 6 %) (2 mks)

Figure 10 shows a ray of light incident on ones@@ of a block of ice of refractive index 1.
31 and totally reflected at the adjacent face $ .

S

-----------

Determine

()  Angle® o\ Yigareld | (2 mks)
(i)  Angle x> (1 mk)
(iii) Angl@G, he greatest angle for which the total internal reflection is possible
%@ (2 mks)
%
o)

"F‘%\ree resistors of resistance 2.0 Q, 4.0 Q and 6.0 Q are connected together
in a circuit.

Draw a circuit diagram to show the arrangement of the resistor which
Gives

(1) Effective resistance of 3.0 Q (1 mk)

(i) Minimum resistance (1 mk)

In figure 11 the voltmeter reads 2.1 VV when the switch is open. When the switch is closed,

the voltmeter reads 1.8 V and the ammeter reads 0.1A.
: : $




18.

19.

(a)

(b)

(©)

(a)
(i)
(i)

(b)

N

o

Determine:

(i) The e.m.f of the cell (1 mk)
(i) The internal resistance of the cell (3 mks)
(ili)  The resistance of the lamp (2 mks) (Q
Figure 12 shows two circuits close to each other 00
” coils &6’

Figure 12 C)%
When the switch is closed, the galvanometer sho Q?#eading and then returns to zero.
When the switch is then opened, the galvanome\ hows a reading in the opposite
direction and then returns to zero. Explain these observations.

( 3 mks) $
K\

Explain how energy losses in a transtormer are reduced by having:
(1) A soft- iron core 4\ (2 mks)
(i)  Alaminated core \% (2 mks)

circuit. When the pri circuit is connected to a 400V a.c. source, the power delivered to
a resistor in the se ary circuit is found to be 800W. Determine the current in:

(i)  The sew@ary circuit
(i) The psirsary circuit
X- rays gg ed for detecting cracks inside metal beams

State thé\ype of the X- rays used (1 mk)
Give\@eason for your answer in (i) above (1 mk)

. ) . . - :
An ideal transformern%ﬁoo turns in the primary circuit and 200 turns in the secondary

ﬁ%ure 13 shows the features of an X- ray tube
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(i)

(ii)
(iii)
(iv)
()

Name the parts labeled A and B (2 mks)

A

B

Explain how a change in the potential across PQ changes the intensity of
the X- rays produced in the tube. (2 mks)

During the operation of the tube, the target becomes very hot. Explain
how this heat is caused (2 mks)

What property of lead makes it suitable for use as shielding material?

(1 mk)
In a certain X- ray tube, the electrons are accelerated by a Pd of 12000V. As@ing all the
energy goes to produce X- rays, determine the frequency of the X- rays tced. (Plank’s
constant h= 6.62 x 10* Js and charge on an electron, e = 1.6 x 10°C) @, (4 mks)

%)
é&



PHYSICS PAPER 1 YEAR 2009

SECTION A (25 marks)

Answer all questions in this section in the spaces provide

1. In an experiment to measure the density of a liquid, a student filled a burette with a liquid to the 0

cm® mark. Figure 1 shows a section of the burette showing the level of the liquid afg(@l.S g of

the liquid had been run out &
N
%
R
45.0 e’ K
&
&
X
)
8]
oF
Determine the density of thse\' Q(gd (3 mks)
2. In an experiment to de@b«gme the acceleration due to gravity g, a student measured the period, T

and length L, OE& iymple pendulum. For a length L = 70.5 cm, the period T obtained as 1.7s. Given
that T = 26{@& determine the value of g correct to two significant figures
goﬁ mks)
3. A steel needle when placed carefully on water can be made to float. When a detergent is added to
the water it sinks. Explain this observation
4. Figure 2 shows two cylinders containing a liquid and connected with a tight — fitting flexible tube.

The cylinders are fitted with air- tight pistons A and B as shown



o »

B. O((\

O
&
%
R
K
,bfo
Flexible tube
When equal forces, F are applied on the pistons as shown it is &@@f ed that piston A moves up

"

while B moves down. Explain this observations (2 mks)
$K@
Two identical beakers A and B containing equax\/olumes of water are placed on a bench. The
5N
Water in A is cold while in B it is warmd@ntical pieces of potassium permanganate are placed

gently at the bottom of each beake@s%lde the water. It is observed that the spread of colour in B is

faster than in A. Explain this Q(Qrvation. (2 mks)
X

,b%

Q

A clinical therne& r has a constriction in the bore just above the bulb. State the use of this
constriction&g
Use the following
information to answer
~ questions 7 and 8

8. Two identical

empty metal




containers P and Q are placed over identical Bunsen burners and the burners lit. P is dull black
while Q is shiny bright. After each container attains a temperature of 100°C the burners are turned
off. Identical test tubes containing water are suspended in each container without touching the

sides as shown in figure 3

Explain why the container Q may become hc{@ter than P. (2 mks)
LEN
Explain why the water in test- tube in P @(@mes hot faster than in Q ( 2 mks)

9. Figure 4 shows a uniform cardboa@% the shape of parallelogram

R o A o T ;
SRS f_-"...-"'f'_.-'a',"'l'.-f:f';' iy Ll
R P e

\
o)
Locate tlg :

centre of gravity of the cardboard

(1 mks)

10. The three springs shown in

figure 5 are identical and have




negligible weight. The extension produced on the system of springs is 20 cm.

,bfo
R
Q@
NS
Q
2
S
&
Determine the constant of each spring $ (2 mks)

- - * ‘\ - -
11. Figure 6 shows two inflated balloons ha@fr?g vertically on light threads

e e

Figure 6

enastrea -~ "he space between the balloons, they are observed to move

towards each otner. Expiain tnis observations (1 mk)

12. Figure 7 (a) shows the acceleration — time graph for a certain motion

a) B, b)



O
&
%
R
R
&
On the axes provided in figure 7 (b), sketch the displacement —be@éQgraph for the same motion
(1 mks) QQ\J“
S

13. State what is meant by absolute zero temper{;@ (zero Kelvin or 273°C)
N
14. A turntable of radius 8 cm is rotating at @%volutions per second. Determine the linear speed of a
. _ 9
point on the circumference of the t@ﬂable
(%
Q
&

&

o

%Q
SECTION B g@tAARKS)

Answer {Iﬁ%\e questions in this section in the spaces provided
(<O

15. (a) State two factors that affect the boiling point of a liquid (2 mks)

(b) 100g of a liquid at a temperature of 10° C is poured into a well lagged calorimeter .



An electric heater rated 50W is used to heat the liquid. The graph in figure 8 shows the variation of

the temperature of the liquid with time.
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X Titne, t (minuies)
- - o\
the heat given out the by the heater bethé{?the times
t= 0.5 minutes and t= 5.0 n‘@%tes (2 mks)

(1) From the graphsd\@%ine the temperature change between the times t = 0.5 minutes
and t= 5.0 min%@rg (1 mk)
D) Heg& ermine the specific heat capacity of the liquid ( 2 mks)

(iii) 1.8&@7vapour was collected from above the liquid between the times t= 6.8 minutes and
é\7.3 minutes. Determine the specific latent heat of vaporization of the liquid

\\
O
Q (4 mks)

16. (a) Define the term efficiency of a machine (1mk)



(i)
(i)
(iii)
17.

(b)

(b) Figure 9 shows a drum of mass 90 kg being rolled up a plane inclined at 25° to the

horizontal. The force F applied is 420N and the distance moved by the drum along the

plane is 5.2 m

| N
Determine: $ .
The work done by the effort \$$ (3 mks)
The work done in raising the drum 4\%\ (3 mks)
The efficiency of the inclined planés%a machine (2 mks)
@) State the law of flotsa\t'iqu (1 mk)

Figure 10 shows a rec%@r?ar metal block of density

10500 kgm™ and dimensions 30 cm x 20 cm

x 20 cm suspen&@%side a liquid of density 1200 kgm™ by a string attached to a point above

the

the
«°

string,

the

liquid. The three forces acting on

block are the tension T, On the

- Liquid 0 eight W, of the block and

upthrust, U due to the liquid.

Slock



00(0
&
(i) Write the expression relating T, W and U when the block is in equilibriuﬁnside the liquid
(1 mks) (b‘b\Q
(it) Determine the weight, W of the block 0@6% mks)

(iii) Determine the weight of the liquid displaced by the fé@bsubmerged block

$$\K (2 mks)

(iv) Hence determine the tension, T in the strins\ (1 mk)
EN
A certain solid of volume 50 cm? displa@?l’o cm?® of kerosene (density 800 kgm®) when floating.

9
Determine the density of the solid.g\ (4 mks)

>
xQ

(@ State the press 6w for an ideal gas (1 mk)

(b) An air bu@}ls released at the bottom of a tall jar containing a liquid. The height of the
quui@blumn is 80 cm. The volume of the bubble increases from 0.5 cm?® at the bottom of
ﬁsgliquid to 1. 15 cm® at the top. Figure 11 shows the variations of pressure, P, on the

~

bubble with the reciprocal of volume 1/v, as it rises in the liquid.



Presurs, P, x 10°Pa
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(1) State the reason why the volume increases @fﬁe bubble rises in the liquid

QO

Column @ (1 mk)
N\

(i)  From the graph, determine the p@%re on the bubble:

() Atthe bottom of th@q@uid column: (2 mks)

(1)  Atthetop of\t}@%uid column (1 mk)
(ili))  Hence determigb%e density of the liquid in kgm™ (3 mks)
(iv)  Whatis st& ue of the atmospheric pressure of the surrounding? ( 1 mk)

<
o)

(c) A rub{éﬁ‘&hbe is inflated to pressure of 2.7 x 10° Pa and volume 3800 cm? at a temperature of
)
2&6. It is then taken to another place where the temperature is 15°C and the pressure 2.5 x 10° Pa.

Determine the new volume. (4 mks)

19. (a) Define angular velocity (1mk)



(b) Three masses are placed on a rotating table at distances 6 cm, 9 cm and 12 cm respectively

from the centre of rotation. When the frequency of rotation is varied, it is noted that each mass

slides off at a different frequency of rotation of the table. Table 1 shows the frequency at which

each mass slides off.

Table 1 O(Q
. @)
Radius r (cm) 12 9 6 {g’
%)
Sliding off 0.68 0.78 1.0 O~
R
Frequency, f, ,b"o

(revls)

®

(i) State two factors that determine the frequency at

\
& mKks)

each mass slides off

(i) Qil is now poured on the table befor pl&%ing the masses. Explain the effect of this on the
X
N\

frequency at which each mass sli (B 0ff. (2 mks)

S
(©) Figure 12 shows a fIywheeI@‘radius 14 cm suspended about a horizontal axis through its

i

X

| ———=Thread

1.26m

centre so that it can rotate
freely about the axis. A
thread is wrapped round the
wheel and a mass attached
its loose end so as to hang
point 1.2c above the

ground.



&
&
£
9]
When the mass is released, it accelerates at 0.28 Determine the angular velocity of the
wheel just before the mass strikes the groun@s\
(4 mks) )
R
PHYSICS @%ER 2 YEAR 2009
&
SECTION A (25 MARKS) %)
Answer all the questions in this se{@%n the spaces provided
1. State the number of i formed when an object is between two plane mirror placed in parallel
%QQ (1 mk)
&

2. Flgur{@ows a ray of light incident on a mirror at an angle of 45°. Another mirror is placed at an

<gle of 45° to the first one as shown

=
45‘&

-

mmmwi

Figare



Sketch the path of the ray until it emerges (2 mks)

3. A conductor is slowly bought near the cap of a positively charged electroscope. The | Irst
O
collapses and then diverges. State the charge on the conductor. \6
%
(1 Mk
. . X0
4, Give a reason why it is necessary to leave the caps of the cells open Qﬁbgmg an accumulator.
(1 mk) 9®Q

5. An electromagnet is made by winding insulated copper v&@‘&\ an iron core. State two changes

that could be made to increase the strength of the e@r magnet.

$$ ( 2 mks)

N\
6. Figure 2 shows how the displacement v@@with time for a certain wave
9
o

Dﬁphoemum(m)‘ Q
. é&
02 ’b
0.1-
VAV
Q 02

Determine the frequency of the wave (3 mks)




Determine the speed of light in water given that the speed of light in air is 3.0 x 10® ms™ and the

refractive index of water is 1.33 (3 mks)

Figure 3 shows part of an electrical circuit. The current through the 18Q resistor is observed to be

2A.
<&
10Q O
@{g‘ State
180 \ (O.Q the value of
—d | __.j.t‘b the current
C?QQ through each
NS
Figure 3 10€2 %QQ of the 10 Q
resistors (1mk) $ ’

In an experiment, a pin a converging Ien@nd a plane mirror are arranged as shown in figure 4.
9
The distance between the pin andé%ﬁ)lane mirror is L cm while the distance between the lens and

the plane mirror is g cm. T%@sition of the pin is adjusted until its tip coincides with its real

&
image. Q(b
& ng lens
I\ _Cenverging lens Plane mirror
o
7 ((\ X
pmn < -
4 ' :
L \
= . >

State the focal length of the lens (1 mk)



10.  Figure 5 shows a magnet being moved towards a stationary solenoid. It is observed that a current

flows through the circuit in a direction Q to P.

é'Q motion
K
P Qb
Explain: __Ec)%-ég
(1) How the current is produced @Q\{‘ (2 mks)
(i) Why the current flows from Q to P $$\\ (1 mk)
&

o
11. In an X- ray tube it is observed that the i hg?sity of X- rays increases when potential differences

across the filament is increased. E@?\ this observation
Q(b (3 mks)
o
12. A boy standing in fron@a cliff blows a whistle and hears the echo after 0.5s. He then moves 17
metres further Q\/\{@Qfom the cliff and blows the whistle again. He now hears the echo after 0.6s.

Determine ct)(@kpeed of the sound.

O‘
13. F|<§ure 6 (a) and figure 6 (b) show a p-n junction to a battery. It is observed that the current in

figure 6 (a) is greater than the current in figure 6 (b)

P[5 , pjn

Figure 6(a) Figure 6(b)






SECTION B (55 MARKYS)
Answer all the questions in this section in the spaces provided
14, @) Figure 7 shows a pair of parallel plates of a capacitor connected to a

Battery the upper plates is displaced slightly to the left.

% T— O((\ State
= : / K@~Qwith reason
| e~
/ ' i /Z (b’o( ™ the effect of
Figure 7 ' ,5'0\9 o this
movement of the capacitance ( 2 mks) C?QQ
Q¥
2
S

(b) Figure 8 shows an electrical circuit with three capa@rs A, B and C of capacitance 4.0 pF, 5.0 uF

and 3.0 pF respectively connected to a 12V l;)g.@ry

O
A\G) + 12V .

2 -0 O-
%)
Q@Q B
& |
‘\@Q A 5.0uF
@ ' [ ] :
< s g
pE,
Figure 8 o M
Determine:

0] The combined capacitance of the three capacitors (3 mks)



(i)  The charge of the capacitor A (2 mks)

(i) The potential difference across the capacitors B (2 mks)

15. Figure 9 shows the graph of the relationship between current | and potential difference V for two

trungsten filament lamps X and Y. The normal working voltages for the lamp X and lamp Y are

2.5V and 3.0V respectively. O{(\
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Z ERN AR EEY e CHE R ALY RN DARY
#.. el o '-;'!_;_ HEl Pl o 2 J.- F-?-i'—- ol i T i‘ s ™ -1'.5‘.';-4 1»'»- =T s (b)
0 1 2 3 4
i (%4) Determine the

resistance of lamp ){gt the normal working voltage

((\ (3 mks)
o

(c)The lamps are now connected in a series circuit in which a current of 0.4 A flows. Find the

potential differences across lamp Y (1 mk)
(d) Determine the power at which lamp Y operates under normal working voltage

(2 mks)



16. (@) Figure 10 shows a ray of light incident on a triangular glass prism and white screen S placed

after the prism

wth
0@

Flgnre 10

&.
$$

SN
(1) Complete the path of the ray thr%gcl?the prism to show how a spectrum is formed on the
9

screen @K (3 mks)
(i) A thermometer with ckened bulb is placed at various parts of the spectrum. State with

reason the regles'b%ere the thermometer indicates the highest reading

@
2 mks

\& ( )
4
O
(b) Kﬁ%in is placed at the bottom of a beaker of depth 11.5 cm. The beaker is then filled with
Q kerosene. By using another on the side of the beaker and observing from the top, the

distance of the image of the pin in the beaker is found to be 3.5 cm from the bottom.

Determine the refractive index of kerosene. (

4 mks)



17. @ Figure 11 shows the path of radiation from a radioactive source. The

field is perpendicular to the paper and directed out of the paper.

- - - | - k=l 3
‘ o . —— R c)O(Q
I | & | ] a3 - - 6’
= - - L] L ] - é
* ®» & 5 = @.Q
R
(3
R
Figure 11 . \{_09
Q
g$gb
Identify the radiation $ . (1 mk)

9
(b) Radiation from a radioactive s@se enters a G.M tube
(1) State the effect of tt}i@tion on the gas inside the tube (1 mk)

(i) Explain hoe th%@?& discharge current is created (2 mk)

<
%sgb

(© The follo\@ng is a nuclear equation for a fission process resulting from the reaction of a
n @ with a Uranium nucleus
<k(>
1 235 141 y 1

o™ 92V —peht xQ*3 N

(1) Determine the values of x and y (2 mks)



18.

(i) State the source of the energy released (1 mk)

(iii)  Explain how this reaction is made continuous in a nuclear reactor ( 2 mks)

@ It is observed that when ultra- violet radiation is directed onto a clean zinc
plate connected to the cap of a negatively charged leaf electroscope, the leaf falls
C)QQ

(1) Explain this observation (2 mks) {g’

@QQ

(i) State why this observation does not occur if the electroscope sitively

Charged @QJ% mKk)
O
NS
<
&
(i)  Explain why the leaf of the electroscope does\net fall when infra- red radiation is directed
onto the zinc plate (.‘@ﬁ)
S\
P
9
(b) State the effect on the elec@ﬁns emitted by the photoelectric effect when:
(1) The intensity of incig adiation is increased (1 mk)
(i)  The frequencygbﬁ%e incident radiation is increased (1mk)
%
@

(© The {@(imum wavelength required to cause photoelectric emission on a metal surfaces is

’@x 10'm. The metal surface is irradiated with light of frequency 8.5 x 10* Hz.

«®

Determine:
(1) The threshold frequency (2 mks)
(i)  The work function of the metal in electron volts (3 mks)

(ili)  The maximum kinetic energy of the electrons (2 mks)



Take: leV=1.6 x 10™.
Speed of light = 3.0 x 10° ms™

Plank’s constant, h = 6.63 x 104 Js

19.  Figure 12 shows a set up for observing interference of waves from two sources S; andéer he
points C and D represent positions of the constructive and destructive interferen{%espectively as

observed on the screen

<
O&
(@ K\Q%le observation was made in a ripple tank, describe:

o)
(§< How the constructive and destructive interferences are identified (1 mk)

(b) Explain how the constructive interference C and the destructive interference D patterns are

produced. (2 mks)



Draw:

(i)

(i)

The line joining all points where waves from S; and S, have traveled equal distance. Label

it A 1 mk
(1mk) $
&
The line joining all points where waves from S, have traveled one y@elength further than
the waves from S;. Label it B. (1mk) (b"o\Q
R
S
9]
NS
®®
S



K.C.S.E YEAR 2010 PAPER 1

1. Figure 1 shows a vernier caliper being used to measure the internakl diameter of a tube.

2 .‘.\ l.:‘. | !

\ /

O

2. A stop watch started 0.50s after the started the start button was pressed. The time recorde@som,g the stopwacth
for a ball bearing failing through a liquid was 2.53s. Determine the time of fail.

3. Some water in a tin can was boiled for some time. The tin can then sealed and co fter some time it
collapsed. Explained this observation. %)
4. A paper windmill in a horizontal axis was placed above a candle as shown in@e 2.
N\ \tS’%
.1 N N )
I’ \ / @
\(

i Q

When the candle was lit the paper windmill beguno otate. Explain this observation.
5. When a liquid is heated in a glass flask, its Ievel“é( first fails, mthen rises. Explain this observation.
6. Figure 3 shows a uniform metre rule pivo%&%t’ 30cm mark. It is balanced by weight of 2N suspeded at the 5cm
mark.

5¢cm \’:%Ocrrl\(bQ
| XN |
N
(%]

: i)
Determine the weidi{tof the metre rule.
7. Figure 4 shows a-kdrizontal tube with rwo vertical tubes x and y. water flows through the horizontal tube from
right to Ieﬁ.& ater level in tube x is higher than water in tube y.

X X

(<OK =

Figure 4



Explain this observation.

8. A cart of mass 30kg is pushed along a horizontal path by a horizontal force of 8N and moves with a constant

velocity. The force is then increased to 14N. determine:
i.  The resistance to the motion of the cart.
ii.  The ecceleration of the cart.

9. When a drop of oleic acid of known volume is dropped on the surface of water in a large trough, it spreads out
to form a large circular patch. State one assumption made when the size of the molecule of oleic acid is
estimated by determining the area of the pacth.

10. The weight of a solid in air is 5.0N. when it is fully immersed in a liquid of density 800kgm its \@Bight is
4.04N. determine: O
a. The upthrust in the liquid é%

b. The volume of the solid.

11. When a bicycle pump was sealed at the nozzle and the handle slowly pus@zﬁwards the nozzle, the
pressure of the air inside increased.

Explain this observation. (1 mk) (b'

12. Figure 5 shows a mass of 200g connected by a string through a h tube to a mass of 0.5kg. Teh
0.5kg mass is kept stationary in the air by whirling the 200g m@%nd in a horizontal circle of radius

1.0 metre. %)
— o
: 'A - l‘\’%ass 20$$
Holiow rubc'// - $
> ‘\\
P
Stri{%
%
o
s = 0.5 kg
Figure 5

Determine the angular vel‘@ity of the 200g mass. (3 marks)

13. State the Sl unit of a g constant (NB in words) (1 mk)
14. Figure 6 shows an afpplete lifting weights while standing with the feet apart.

)

Figure 6

Explain why standing with the feet apart improves an athlete’s stability. (1 mk)



15.

16.

17.

SECTION B( Marks)

Answer all the questions in their section in the spaces provided
a) A cyclist initially at rest moved down a hill without pedalling. He applied brakes and eventually
stopped. State the energy changes as the cyclist moved down the hill. (1 mk)
b) Figure 7 shows a mass of 30kg being pulled from point P to point Q with a force of 200N parallel
to an inclined place. Teh distance between P and Q is 22.5m. In being moved from P to Q the mass is
raised through a vertical height of 7.5m.

Figure 7 %

I) Determine the work done: QQ(D

| bythe force (2mks) (%)

Il onthe mass (2 mks) \{S)

i) Determine the efficiency of the inclined plane. (2 rr#@

c) Suggest one method of improving the efficiency of an‘if?c ined plane. (1 mk)

In an experiment to determine the density of sand usiaia density bottle, the following measurements
were recorded: $

Mass of empty density bottle - 43.2¢g X

Mass of density bottle full of water = 66.4g - @\

Mass of density bottle with some sand = 6789

Filled up with water = 82.3g \%

Use the above data to determine thebQ

a) Mass of the water that com‘;{l'@ly filled the bottle: (2 mks)

b) Volume of water that co tely filled the bottle: (1 mk)

c) Volume of the density@ﬁ (1 mk)

d) Mass of sand <&

e) Mass of water ﬁ(&tqﬁlled the space above the sand. (1mk)

f) Volume of t&e@sand:

g) Density of@e sand (2 mks)

a) Explai y it is advisable to use the pressure cooker for cooking at high attitudes(2 mks)

b) W f mass 3.0kg initially at 20°C is heated in an electric kettle rated 3.0KW. The water is
hedted until it boils at 100°C. (Take specific heat capacity of water 4200jkg*K-*. Heat capacity of
the kettle = 450JK-1, Specific latent heat of vaporization of water = 2.3mjkg-1)

Determine

1) The heat absorbed by the water. (2 mk)

i) Heat absorbed by the electric kettle (2 mks)

1iii) The time taken for teh water to boil (2 mks)

iv) How much longer it will take to oil away all the water. (2 mks)



18. Figure 8 shows a stone of mass 4.0kg immersed in water and suspended from a spring balanced with a
string. The beaker was placed on a compression balance whose reading was 85N. The density of the
stone was 3000kg-3 while the density of the liquid was 800kg-.

R

IR
‘/_ e o Reading 85 N Qé
~0 T = Compression balance @'
Figure 8 ) %\'Q
Determine the: {03
a) Volume of the liquid displaced. (2 mks) QQ
b) Upthrust on the tone (4 mks) 0@
¢) Reading of the spring balance: (2 mks) N=

d) Reading of the compression balance when the stone wa @%oved from the water. (2mks)
19. a) Figure 9 shows a velocity-time graph for the motiog%a certain body.

V{ms 'I] $$
b . é\ C
S\ ¢

/,/"', é

&
0 —— Q(b' S S
®® Figure 9 Y
&
Describe the @otion of the body in the region.
i) OA (
i) AB mk)
iii) BC 3™ (L k)
b) A car¥noving initially at 10ms* decelerates at 2.5ms
i) Determine
I its velocity after 1.5s:
Il the distance travelled in 1.5s (2 mks)
Il the time taken for the car to stop (2 mks)
ii) Sketch the velocity-time graph for the motion of the car up to the time the car stopped. (1 mk)

iii) From the graph, determine the distance the car travelled before stopping. (2 mks)



3. Figure 3, shows a diagram of a current-

K.C.S.E YEAR 2010 PAPER 2

SECTION A (25 marks)
Answer ALL the gquestions in this section in the spaces provided.

Figure 1, shows a ray of light incident on a plane mirror at O. The mirror is then rotated anticlockwise about O from
position M to position M, through an angle of 10°. The final reflected rayisOC.

c O(Q

Figure & R . %

Determine the angle of deviation BOC. )
Figure 2(a), shows a magnetic compass placed under a horizontal wire X\&{S)
> o
N4

)
| X\ '
Figure 2(a) K% : Figuare 2(b)

A large current is passed from X to Y. Bgﬁ?ﬁnal position of the magnetic compass needle in figure

ng wire wound on a U-shaped soft iron
,b"o Y

TRRIID -
o

T -

KT T !
Figure 3

Draw the magnetic field pattern around P and Q.

A positively charged sphere is suspended by an insulating thread. A negatively charged

conductor is suspended near it. The conductor is first attracted, after touching the

sphere it is repelled. Explain this observation.

Figure 4, shows a bright electric lamp placed behind a screen which has a hole covered with a wire gauze. A concave
mirror of focal length 25cm is placed in front of the screen. The position of the mirror is adjusted until a sharp image
of the gauze is formed on the screen.



Imagze of gauze

T Comncave mirror
Wire gauze

Figure 4
Determine the distance between the mirror and the screen.
6  Explain why electric power is transmitted over long distances at high voltages. (0
7. Figure 5, shows how the displacement of a point varies with time as a wave passes it. QO
Displacement *
smene | N

0.2

N \/

Figure 5

s | /\ @Q

On the same diagram, draw a wave which passes the pomt with half @gﬁnplltude and twice
the frequency of the one shown.
8.  Awater wave of wavelength 18 mm is incident on a boundary o liow water at right
angles. If the wavelength in the shallow end is 14.4 mm, d ine the refractive index of
water for a wave moving from the deep to the shallow
9.  Theinitial mass of a radioactive substance is 20g. T&{-'su stance has a half-life of 5 years.
Determine the mass remaining after 20 years.
10. A current | flowing through a wire of resistance s increased seven times. Determine the
factor by which the rate of heat productiol increased.
11 Figure 6, shows a horizontal conduct&a magnetic field parallel to the plane of the paper.

Q'%
y

State the directio hICh the wire may be moved so that the induced current is in the
direction sho the arrow.

12. An x-ray 8@ roduces soft x-rays. State the adjustment that may be made so that the tube produces hard x-rays.

conductor

13. The wa%ength of a radio wave is 1km. Determine its frequency. (Take the speed of light as 3.0 x 10° ms™)
14. Figure 7, shows a block diagram of a p-n junction diode.

— Pp-type n-type —

On the same diagram, show how a battery may be connected so that the diode is reverse biased.



SECTION B (55 marks)
Answer ALL the questions in this section in the spaces provided. 15
15.(@) Figure 8, shows a ckcuit that may be used to charge a capacitor.
. mA

_ «

R
Figure8 0
. *



(i)  state the observation on the milliameter when the circuit is switched on:
(i)  explain the observation in (i) above.
(b) The circuit in figure 8 is left on for some time. State the value of p.d. across:
(i)  theresistor R;
(i)  the capacitor C;
(c)  sketch the graph of potential difference (V) across R against time.
(d)  Figure 9 shows three capacitors connected to a 10V battery.

- ov -+
3.0uF
4.0uF 5.0uF C)O
g )
Figure 9 &6
%
Calculate: Q
(i) the combined capacitance of the three capacitors; ,\Q

(i) the charge on the 5.0 juF capacitor.
(b) Figure 11, shows a pin 60 mm long placed along the principal axis of@@iens used in part (a). The near end

of the pin is 80 mm from the lens
=] %C)%
Pin ) Principal axis @
¢ (@
| | &

Figuare 11 @

Determine the length of the image. \,
17 (a) Figure 12, shows an electrical circuit including thrg’&tches S}, S,, Ss, and three identical lamps L,, Ly, L. A constant
potential difference is applied across X and \{@

X_ A,

Figure 12 @
(i) Otherthan Lj, s&@%e lamp that will light when S. and S are closed.
(i) How does rightness of L, in (i) above compare with its brightness when all the switches are closed?

(iii) Exp(i@me observation in part (ii) above.

~



(b) Figure 13, shows a cell in series with a 3Q resistor and a switch. A hig resistance voltmeter is connected across the cell.

W - @

Figure 13
The voltmeter reads 1.5V with the switch open and 1.2V with the switch closed.
(i) State the electromotive force of the cell.

(i)  Determine the current through the 3Q resistor when the switch is closed. O(Q
(iii) Determine the internal resistance of the cell. @)
(c)(i) Another resistor R is connected in series with the 3Q resistor so that a current of 0.15A flo@\ihen the switch is
closed. Determine the resistance of R.
18. Figure 14a, is a diagram of a cathode ray tube. M and N are parallel vertical plates. (OQ

p:
.
_ P

*+ bigh veltage Screen seen %
Figure 14(a) - from front @
spor

o N
(a) When switch S is open, a spot is seen at the centre of the§$ﬁ as shown in figure 14(b).
(i) State what happens to the spot when S is close$
(i)  State what would happen to the spot if the gatential difference across MN is increased.
(iii)  State what would be seen on the scree cﬁh battery is replaced with an alternating emf of:
() alow frequency of aboutt Hz;
(1) ahigh frequen bout 50Hz.
(b) Explain the process by which elect (@C%e produced at F.
(c) State with a reason how the Qrighitness of the spot can be increased.
(d) The accelerating voltage of is 1000V and the electron current in the beam is 1.5mA. Determine the energy

conveyed to the screega®‘ Second.)
19. (a) State the property of radi@o hat determines the number of electrons emitted when a radiation falls on a metal surface.

<
(b) Figure 15 is&&ph of the stopping potential V against frequency in an experiment on photoelectric effect.
O&
«©
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(i) What is meant by stopping potential? ?§

(if) Given that the stopping potential \ is related t04§_r quency by the equation.
e

V's=hf-w,Where e is the charge o&afa ctron, (e = 1.6 x 10*°C)
e e
Determine from the graph: \%

() plank's constant, h; %)
(I the work function co, for the V@I electron volts (eV).
X
&
Q’()

@
Z
&

<<Q‘(Q



PHYSICS PRACTICALS 2011

PAPER 3
Question 1
Part A
You are provided with the following:
- a voltmeter
- a resistance wire labelled P mounted on a metre rule.
- a resistance wire labella Q mounted on a piece of carton. O(Q
- 2 dry cells at dea cell holder O
- 6 connecting wires each with a crocodile clip at one end. {O .
Proceed as follows:

(@) Place the dry cells in series in the cell holder. Measure and. record the total emf E e cell.

Eoc=3.0+-02V (2 mark)
2.8103.2V ,b‘b\Q
(b) Connect the circuit as show in figure 1

£
O is a point on P at the 50cm mark of the metre rule. A and B are Son P such
(c) Adjust the positions of the crocodile clips A and B on. P s% at
AO = 0B = X - 2.5cm; Close the switch. Read and r

(V) across AQ in table 1
(d) Repeat. part (c) for other values of X shown i @Ie 1 and complete the table.
(e) On the grid provided, plot a graph of — axis) against
(5 marks) . @\
(F) Determine the slope S of the graph. 4?3 marks)

(9) Use the slope to determine the c%sf?ﬁt h, giventhath =8

(9 marks) (DQ

é\Q EoS
Part B (b

You are provided with thefoliowing:

- a soft draq&@ board.

-asemici glass block.

-thre ing pins;
- &te paper:

Q liquid labelled L
-adropper.

the potential difference

Proceed as follows;

(h) Place the white paper on the drawing board. Place the semicircular glass block on the
paper and trace its outline using a pencil. .

(i) Atthe centre of the straight edge of the outline mark a point 0. Also mark a point X
approximately at the centre of the curved edge of the outline as shown in the figure 2.



(1) Place the semicircular glass block on the outline. Push a drawing pin vertically through O into the
drawing board. Ensure the pin is in .contact with the glass block. Using a dropper, place two or
three drops of liquid L on the pin, so that the liquid flows down the pin forming a thin film
between the pin and the vertical face" of the glass block.

(K) View the image of the pin from point X through the glass block and move the eye round the curved
surface to the right side of X until the image of the pin just disappears from view, (see figure 3)

Using a second pin locate and mark a point N on the curved outline at the point where the ma@:st
disappears.
(I) Repeat part (k) with the eye moving to the left side of X. Locate and mark the point I\@]‘the curved outline
where the image just disappears from view. Q
(m) Draw the lines OM and ON on the outline. (o)
(i)  Measure and record angle MON %\Q
(i)  If MON = 2A, determine q given that Sine A=2 g @Q‘b

Question 2
Part A )
You are provided with the following: $$
* a 100ml glass beaker. $

« a weighing balance (to be shared). . s\\'

* a liquid labelled L. A\%
* a measuring cylinder. \%

Proceed as follows: (OQ
(@) Measure and record the mass %\&he empty beaker.
M,
(b) Measure and pour 2m @?ﬂmd L into the beaker. Measure and record the mass of the beaker + liquid L.
(c) Determme the de of the liquid L (2 marks)
- @
O&

PartB &

Youare provicktt with the following;

- a retort stand, boss and clamp.

- 2 boiling tubes

- a thermometer.

- some distilled water in a beaker labelled W.
- some liquid in a beaker,labelled L

-a large beaker containing some water.

- a measuring cylinder

-a stopwatch



- a tripod stand and wire gauze.
- a cardboard with a hole in the middle.
- a bumner.

Proceed as follows: @

®)
(d) Clamp one boiling tube on the retort stand. Measure and pour 45ml of the distilled wa‘tg. into the
boiling tube. Setup the apparatus as shown in figure 4. @g

R

(e) Heat-the water in the large beaker until/the' temperature- of the distilled wa \é hes 85°C. Remove the
boiling tube from the 'hot water by lifting up the retort stand and placi way from the burner.

(f)  Stir the water in the boiling tube using the thermometer. Record in ﬂa&a le 2 the temperature of the
distilled water at intervals of 30 seconds starting at 80°C until |tQ[§ps t060°C. (Stir the distilled water
before taking any reading). <

\KQ

&.
$$

(g) Using the second boiling tube; repeat the pro 3ulfe in (d), (e) and (f) using 45ml of liquid L instead of
distilled water. Record; your results in the s able.

&
(h) Using the same axes on the grid Q@%ed, plot a graph of temperature (y - axis) against

timefor: Q
() distilled water W é\,

(i) liquid L. be
<
(Lable the graphs K@nd W).
(i) Fromthe grapF?{ termine (1 mark)
(i) the tilti, aken for the distilled water to cool from 75°C to 65°G.
t inutes
(i) _The time t taken for liquid L to cool from 75° to 65°C
t L= minutes

both time to come from candidate work / graph within



(J) Determine the constant r given that r = 4.2 t | where d is the density of the liquid L in part (A).
(2marks) dt,
Correct substitution in right = Imk
Correct evaluation to 1 d.p





