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SECTION A (25 Marks)

1. Define a free fall. (1 mark)

2. The figure 1 below shows a force of 40N acting on a body of mass 4kg. The coefficient of
friction between the surfaces is 0.05.

Fig. 1

m=4kg > 40N

R e e P e e e

Determine the acceleration of the body. (3 marks)

3. A uniform bar is pivoted at a point 30cm from one end. A force of 12N at the end of the shorter

side keeps the bar in equilibrium. If the length of the bar is 1 metre, determine the weight w, of

the bar. (2 marks)

4. A student observed some pollen grains on the surface of water in a beaker with the help of hand
lens as shown figure below.

A Eye

Transparent lid O ] Handlens

Pollen grains

—Beaker

Water

Fig. 2
(a) State the observation made. (1 mark)
(b) Explain the observation in (a) above. (1 mark)
(c) What conclusion can be drawn from the above experiment? (1 mark)
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5. An immersion heater consumes a voltage of 240V and a current of 10A. If it is used to heat 5kg

of water at 20°C, find the final temperature of water after 7 minutes. (Take the specific heat

capacity of water = 4200 J/kgk) (3 marks)

6. The figure 3 below shows a rubber bladder filled with air and fixed at the bottom of a water

container and held with a cotton string.

Fig. 3
Bladder filled
with air
Cotton Water
string

State and explain the observation made when water is heated gently for a few minutes. (2 marks)

7. The figure 4 below shows a pipe of varying cross-section. Three vertical tubes X, Y and Z of

same diameter are fixed to the section A, B and C of the pipe respectively as shown below.

Fig. 4

—-Flow of water

Given that the water flows in the direction shown by the arrow, indicate on the diagram the relative

levels of water in Y and Z. (1 mark)
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8. A smooth wooden plane is inclined at an angle of 30° to the horizontal as shown in Figure 5
below. An object of mass 10kg is pulled steadily up the plane by a force of 60N. Determine;

Fig. 5

B

(@) the velocity ratio of the inclined plane. (2 marks)

(b) efficiency of the system. (2 marks)

9. The Figure 6 below shows a spiral spring when not compressed and when compressed by a mass

of 4.0kg.
'y
8cm 6cm
Fig. 6
y 3
(&) uncompressed spring (b)  Compressed spring

Determine the elastic potential energy stored by the compressed spring in (b). (3 marks)

10.The bicycle pump shown in Figure 7 below is one of the applications of pressure in gases.

Forward stroke

Fig. 7 Leather washer

Handle
— } &L?\ -
/—L Kj_\airinfv —

To the
valve

Barrel —=p Backstroke
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Explain how the leather washer functions during; (2 marks)
(a) backstroke
(b) forward stroke

(2 marks)

11.  Explain how greenhouse effect increases the average temperate of the earth.

SECTION B (55 MARKYS)

12.(a)The Figure 8 below shows a planet Venus orbiting the sun in a circular orbit at constant

speed.
gl ™~
/ N
// \ \ / \\\
| oy
l\ | ,Venus
\ /
\ /
Fig. 8 \\\ Sun ///
(i) State what provides the centripetal force. (1 mark)
(1 mark)

(i) Indicate the direction of centripetal force on the planet.

(b)A stone is thrown with a horizontal velocity u from the top of a building of height 125m so as to
hit a target on the ground 75m from the base of the building as shown in Figure 9 below.

( ) > u

A

125m

\ 4
= Fig. 9

3
—
v

< 75m
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Calculate:  (i)the time taken for the stone to hit the target. (2 marks)

(if)the horizontal velocity, u, of the stone. (2 marks)

(c)A stone of mass 0.5kg is attached to a string of length 0.5m which will break if the tension
exceeds 20N. The stone is whirled in a vertical plane, the axis of rotation being above the
ground, as shown in the Figure 10 below.

Fig. 10

5.5m

B

The angular velocity is gradually increased until the string breaks.

(&) Inwhat position is the string most likely to break? (1 mark)
(b) Atwhat angular velocity, w, will the string break? (3 marks)
13(a)Define the term atmospheric pressure. (1 marks)

(b)The Figure 11 below shows a hydraulic lift supporting a load of 150kg. Its cross-sectional
areas A1 and Acare 0.02m? and 0.4m? respectively. The length of the effort arm is 1m and the

length of the plunger from the pivot is 0.4m.
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g 1m »
0.4m
[ q Pivot
150 kg
FE

A; = 0.02m?

Fig. 11
Determine:
(i) the pressure exerted by 150kg mass. (1 mark)
(if)  the pressure exerted by F1 on the smaller piston. (1 mark)
(iii)  the force F. (2 marks)
(iv)  the applied force, Fe. (2 marks)
(v)  the mechanical advantage. (2 marks)
(vi) the velocity ratio of the system. (2 marks)
(v) the efficiency of the system. (2 marks)

14.(a) An unknown amount of kerosene was heated using a heater rated 240V,

100W. The temperature of kerosene was recorded at 2 minutes intervals. The graph OMN in the
Figure 12 below was plotted.
(iv)Determine the mass of kerosene that was used in the experiment.(Assume heat gained by the

beaker and the surrounding is negligible) (3 marks)
Take specific heat capacity of kerosene to be 2200 JKg1K .

(b)The Figure 13 below shows a velocity-time graph for a steel ball falling through a viscous

fluid.

velocity

(m/s)

v

Fig. 13 P time (s)
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Explain the nature of the curve in;
(i)section PQ. (1 mark)
(i)  section QR. (1 mark)
(iii)  If the graph shown above is of a ball falling through water, sketch on the same axis a graph
for the ball falling through glycerine. (1 mark)

15.(a)A student constructed the simple thermometer shown in the figure 14 below.

Glass tube
/

Fig. 14 TrappeA Liquid pellet

(iy vvny musc the tube ve maue ur unn glass? (1 mark)

(i)  Assuming that the weight of the pellet is negligible, what will the pressure of the trapped air
be when the tube is vertical? Explain. (2 marks)

(b)  She placed the thermometer in water which was at various temperatures and obtained the
graph shown in Figure 15 below.

(1) Which of the gas laws does this set-up apply? Verify. (1 mark)

(c)(i)State the SI unit of momentum as used in Physics. (1 mark)

(i)A bullet of mass 29 is fired horizontally into a block of wood of mass 498g. The block is
suspended by a light inextensible string so that it is able to move in a vertical plane. The block

and the bullet move together through a vertical distance of 8.6cm as shown in figure 16 below.

e e e e e e e e

Block

Bullet

. 8.6cm
Fig. 16

I. Calculate the change in gravitational potential energy of the block and bullet. (2 marks)

I1.Calculate the initial velocity of the block and bullet after they start moving together.(2 marks)
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I11.  Determine the speed of the bullet before the impact with the block. (2 marks)

16.(a) State the law of floatation. (1 mark)

(b)The densities of liquids may be measured using hydrometers. The hydrometer in the Figure
17 consists of a weighted bulb with a thin stem , and is floating to the depth shown when it is
immersed in a liquid whose density is 0.8g/cm3.

Fig. 17
& Scale on

stem

ot fidnn e )

Liquid of density
0.8g/cm3

(i) On the diagram, mark with letters M and N the positions on the scale of the 1.25 g/cm? and
1.0g/cm? respectively. (1 mark)

(i)  The hydrometer has a mass of 1659 and the stem has a uniform cross-sectional area of 0.75
cm?. Calculate;

I. the change in the submerged volume of the hydrometer when it is first placed in a liquid of

density 1.00 g/cm? and then in the liquid of density 1.25 g/cm3. (3 marks)
I1. the distance on the stem between the 1.0 g/cm? and 1.25 g/cm? graduations. (2 marks)
(ili)  State two ways of improving the sensitivity of the above hydrometer. (2 marks)
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INSTRUCTIONS TO CANDIDATES:

(@) Write your Name and Index Number in the spaces provided above.
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(c) This paper consists of two Sections; A and B.
(d) Answer ALL the questions in Sections A and B in the spaces provided.

(e) All workings must be clearly shown.
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Section Question Max Score Candidate’s Score

A 1-12 25
13 11

14 12

B 15 13

16 10

17 09

Total Score 80
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SECTION A (25 MARKYS)

1. Figure 1 below shows the formation of a band of colors when white light traverses a drop of

water:
P
-_--_-""“-—-
} Band of
) colours

Q
(1) Why does it split into different colors between P and Q? (1 mark)
(i)  What natural phenomenon is associated with the above? (1 mark)

2. An electric iron is rated at 1.5 KW, 240 V. Calculate the resistance of the element. (2 marks)
3. A model preparing for beauty contest stands 70 cm away from a concave mirror of focal length
90 cm. State two characteristics of the image observed. (2 marks)

4. The diagram below shows a soft iron ring lying next to the south-pole of a magnet.

(a) Complete the diagram to show the magnetic field patterns between the magnet and the ring.
(1 mark)

(b) State a practical application of the above effect. (1 mark)

5. A boy standing in front of a high wall claps his hands once and hears an echo after 0.64
seconds. If he moves 20 m farther away from the wall and claps again, he hears the echo after
0.76 seconds. Calculate the speed of sound. (3 marks)

6. The table shows part of the electromagnetic spectrum.

Visible Infra Radio

Gamma X-rays uv Light red waves
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(a) What happens to photo energy as one moves across the spectrum from gamma to radio

waves? (1 mark)
(b) What part of the electromagnetic spectrum does a TV remote control gadget make use of?
(1 mk)

7.Explain why sound from a distance source is heard more clearly at night than during the day.
(2 mk)

8. Explain why the resistance of a metal conductor increases with increase in temperature.(1 mark)

9. Figure 4 below shows a graph of displacement against time for a particular point in a wave.

Displacement (mim)

(a) From the graph, determine the frequency of the wave. (3 marks)
10. Using a ray diagram, illustrate the use of a lens as a magnifying glass. (3 marks)
11. State ONE advantage of the lead-acid accumulator over the dry cell. (1 mark)
12. State the two functions of the earth-pin on the three-pin plug. (2 marks)
SECTION B (55 MARKYS)
Answer ALL the questions in this section in the spaces provided
(1 mark)

13. (a) Define the term capacitance of a capacitor.
(b) State two factors that affect the capacitance of a parallel plate capacitor. (2 marks)
(c) Figure 5 below shows an arrangement of capacitors connected to a 12 V D.C. supply

12 WV

(2 marks)
(2marks)

(i) Determine the effective capacitance.

(i)  Calculate the charge through the 3 uF capacitor.
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(d) The following figure shows an electrical circuit with a network of resistors connected to a
battery

S Eo}—

{30 50 M

A current of 1.2 A flows through the 4 Q resistor when the switch is closed. Determine:
I) the total resistance in the circuit.

(2 marks)
ii) the voltmeter reading. (2 marks)
14. (@) State two conditions necessary for total internal reflection to occur. (2 marks)

(b) The figure shows a diver positioned at point D below the water surface, and a setting sun S.

L%

A

A
D

In what direction above the horizontal surface of the water will the diver see the setting sun?

(Refractive index of water = 1.33). (3 marks)

(c) A coin is placed at the bottom of a beaker containing two immiscible liquids A and B of

refractive indices nA = 1.36 and nB = 1.44 respectively as in the diagram below.

™ s
Proooooooogna-136
6cm| F-—---—--—- - -
! FZZZATZIZI 1 Beaker
+ B
2 cm N = 1.44
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Calculate the apparent depth of the coin as seen by an observer from the top. (4 marks)
(d) A tree of height 7.5 m is focused on the screen of pinhole camera made using a box of length
15 cm. If the height of the image is 10 cm, determine the distance of the tree from the camera.
(3 mks)
15. (a) State ONE way of minimizing power loss during transmission. (1 mark)
(b) A step-down transformer with turns ratio 12:1 and efficie ncy 95% has 2 000 turns in the

primary coil. When the primary circuit is connected to a 240 V a.c. source, the power delivered
to a load is found to be 500 W.

Determine:

(1) the number of turns in the secondary coil. (2 marks)
(it)  the input power. (2 marks)
(ili) The secondary voltage. (2 marks)
(iv)  the secondary current. (2 marks)

(b) A consumer uses the following electrical appliances daily: four 60 W bulbs working for 3%
hours, two 75 W bulbs working for 3 hours 45 minutes, an electric blender rated 500 W working
for 15 minutes, and a television set rated 100 W working for 12 hours.

(i) Calculate the total number of units consumed in a day. (2 marks)

(iii) If the appliances are used for 30days, determine the total cost if the cost per unit is 4.80
cents. (2 marks)

16. (a) In an experiment to observe interference of light waves a double slit is placed close to the
source. See figure 7

%
% Si
(4 /A
\O’; \
—_ —_— \ S, Screen
- : & N
Monochromatic SN
Source §
% Double Slit
(i)  State the function of the double slit (Imark)
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(if) Describe what is observed on the screen (2 marks)
(iif)  State what is observed on the screen when
). The slit separation S1 S2 is reduced (Imark)

I1) White light source is used in place of monochromatic source (Imark)

b) Figure 8 below shows a set up made by a Form 2 student to study an aspect of a wave.

—-lcctric bell

Steam from boiling water

W atcr

(i) State what happens to the sound from the bell as the bottle and its contents are cooled to 0°C
(1 mark)
Explain the observation in (i) above (2 marks)

¢) Water waves of same wavelength are incident on different apertures A and B as shown below.

% %
2 7
7 7
% #,

Complete the diagrams to show the pattern of the waves beyond the apertures in each case.(2 mks)

17. You are provided with the following apparatus: connecting wires, a soft iron rod, a battery of 3
cells, a switch, a long insulated copper wire and a rheostat.

(a) Using a suitable diagram, show how an electromagnet can be made with the given apparatus.
(3 marks)

(b) State two ways by which the strength of an electromagnet can be increased (2 marks)
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(c) (i) State Flemings left hand rule (1 mark)

(if) The figure below shows current flowing in coil placed in a magnetic field.

SEN

(1) Show on the diagram the direction of the force acting on the coil labelled P and Q. (1 mark)

(11 State two ways of increasing the force on the coil. (2 marks)
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Kenya Certificate of Secondary Education.

INSTRUCTIONS TO CANDIDATES

e This paper consists of two sections A and B.

Answer all the questions in the two sections in the spaces provided after each question
All working must be clearly shown.

Electronic calculators, mathematical tables may be used.

All numerical answers should be expressed in the decimal notations.

e You may use ‘g’ as 10m/s?
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A 1-10 25
11 13
12 13
B
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14 09
15 07
TOTAL 80
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SECTION A: (25 MARKS)

Answer all questions in this section.

1. A partially inflated balloon at sea level becomes fully inflated at higher altitudes. Explain this
observation (2mks)

2. Xcmd of substance A of density 800kgm-2 is mixed with 100cm3 of water of density 1000kgm-3.
The Density of the mixture is 960kgm=3. Determine the value of x. (3mks)

3.The figure below shows part of a vernier caliper when the jaws are closed without an object

between the jaws

Ocm 1

o

o

(a) What is the value of the zero error of the callipers? (Amk)
(b) A student used the same vernier calipers in (a) above to measure the diameter of a test tube

whose actual diameter is 2.15cm. what was the reading shown by the calipers. (Imk)

4.The figure below shows a bimetallic wheel whose diameter is not affected by changes in
temperature. Briefly explain how the diameter of the wheel remain unchanged as the
temperature increases (3mks)

Brass

lron
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5.A uniform meter rule of mass 40g is pivoted at the 60cm mark and held horizontally with a

vertical String shown below. Determine the tension in the string. (3mks)
0 60 100
L
| String
I

6.The figure below shows a pith ball being lifted into the funnel by blowing air into the funnel

H ir blown
7

+ Pith ball

Explain this observation (2mks)
7.Explain why a hole in a ship near the bottom is more dangerous than the one near the top(1mk)
8.A bullet of mass log travelling at a speed of 400ms-1 hits a tree trunk, it penetrates the tree trunk

and stops inside the trunk after 4 cm.

(a) Calculate the average resistance force offered by the trunk to the bullet. (3mks)
(b) State the energy changes that takes place. (Imk)
9.State the effect on motion of smoke particles when the temperature inside the smoke cell is
lowered. (Imk)
10.(a) Explain the washing effect of soap. (Amk)
(b)State one way of making surface tension of water stronger. (Imk)

SECTION B (55 MKYS)

Answer all questions in this section

11.(a) A modern car has a strengthened passenger cage but with front and back regions which can
collapse in a crash. Explain how this collapsible regions should reduce injury in a car crash.
(3mk)
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(b) An object of mass 150kg moving at 20m/s collides with a stationery object of mass 90kg.

They couple after collision. Determine;

(i) The total momentum before collision (2mks)
(1) Total momentum after collision (Amk)
(iif) Their common velocity after collision (2mks)
12.(a) Distinguish between velocity and speed. (Imk)

(b) The velocity time graph in the figure below illustrates the motion of a ball which has been
projected vertically upwards from the surface of a planet. The weight of the ball on earth is
30N

V (m/s)

% } + ¥ >
4 5 6 7 time (s)
Determine the weight of a ball on the planet (3mks)

¢) The figure below shows a section of a tape from a ten tick timer whose frequency is 50 Hz.

\P 10 ticks ‘( Y 10 ticks Z
10cm ’# 30cm ﬂ
1 i

‘U’UI-II.,.‘D-.."‘O‘G‘ *> o .-050‘4000-‘ " s w

"

30 ticks

Calculate;

(i)  The average velocity of the trolley between points

1. WX (2mks)
2.YZ (2mks)
(i) Find the acceleration of the trolley. (2mks)
13. (@) State Hooke’s Law. (Amk)

(b) The figure below shows the variation force with extension for a steel coil spring.
(1) On the same axes, sketch the variation of force with extension for a wire form which the spring

is made. (Amk)
FOR MORE MOCKS & MARKING SCHEMES CONTACT 0746 222 000 / 0742 999 000
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Force N

v

Extension cm

Explain the difference between the two lines drawn (2mks)
(c) A stone of mass 5¢ is released from a catapult. The catapult is stretched by 10cm. If the
constant of elasticity is 100N/cm. Calculate;

(i) The horizontal velocity with which the stone is released (3mks)
(i) Sketch a graph of horizontal velocity against time from the time the stone is released to when
it reaches the ground. (Imk)
(d) The following results were obtained in a experiment to verify Hooke’s law when a spring was

extended by hanging various loads on it.

Load (N) 0.00 1.00 |2.00 }3.00 J4.00 }|5.00 |6.00
Length of spring in cm 10.00 11.50 | 13.00 | 14.50 | 16.00 | 18.00 | 24.00
Extension 0.00
(I) Complete the table for the extension e above. (Imk)
(11) Plot a graph of load (y-axis) against extension (3mks)
(111) From the graph determine the springs constant. (2mks)
(1) Calculate the energy stored when the spring is stretched to 16 cm. (3mks)
14.  (a) State two advantages of mercury over alcohol as a thermometric liquid. (2 mks)

(b) When making the fixed points on a thermometer it is observed that at 0% the mercury thread

is of length 2 cm and 8 cm at 100%. What temperature correspond to a length of 6 cm. (3 mks)
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(c) (i) The figure below shows how volume of a given mass of water varies with temperature.

A

Volume

v

4%  Temperature

On the graph provided, sketch a graph of density against Temperature.

A
2
[%2]
c
D
a
Temperature
(i) Sate and explain one effect of the anomalous expansion of water. (2 mks)

(d) The figure below shows a bimetallic strip made of copper and iron at room temperature.

L LS LTIy —come

iron

If copper expands more than iron. Identify A and B if the bimetallic strip is placed in a
refrigerator whose temperature is -70°c. (1 mk)
15.The figure below shows a system used to draw water from a well. An effort is applied on the
handle which turns on a radius of 70 cm. As the handle turns a rope is wound on the drum of
diameter 28 cm, thus raising a bucket of water from a well.
(@)  Ifan effort of 10N is needed to lift a bucket full of water of mass 4 kg.

Calculate:
i) The energy gained by the water and bucket when the drum turns through one revolution.(3 mks)

i) The work done by the effort during this one revolution. (3 mks)
(b)  Calculate the velocity ratio of the system. (1 mk)
(c)  Calculate the efficiency of the system. (3 mks)
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Kenya Certificate of Secondary Education.

INSTRUCTIONS
1. This paper consists of two sections, Section A and B. Answer ALL the questions in both sections

in the spaces provided in this paper.
2. ALL working must be clearly shown.
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SECTION A (25 MARKYS)
Answer ALL the questions in this section in the spaces provided.

1. State any one condition under which a pinhole camera may form an image on its screen which
has the same size as the object. (1 mark)
2. The source of sound and two listeners are positioned close to a tall building as shown in the

figure below.

Listener A « [ | Listener B

=3 of

S

Source of Sound 4

1) State the property of sound by which Listener A is able to hear the sound produced.(1 mark)

i) Listener B is moving directly towards Listener A and has a problem hearing the sound produced.
Explain. (2 marks)

3. Give two differences between a transformer and induction coil. (2 marks)

4. The figure below shows some region of part of the electromagnetic spectrum.

Red Violet
N /.
A B C ‘l 77D E F
1) Name the region that is detected by a blackened bulb thermometer. (1 mark)
i) State one use of the E-M wave in the region labelledB. (1 mark)

5. The figure below shows ultraviolet light striking a clean Zinc plate on a positively charged leaf
electroscope.

Ham—
+-‘——-—

+ + 4| +

+

+ N+

+1\+
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Explain the following observations:
i) The leaf does not fall. (1 mark)
1) When the same experiment is carried with a negatively charged electroscope, the leaf falls.
(1 mark)
6. A girl observes her face in a concave mirror of a focal length 90cm. If the mirror is 70cm away,
state two characteristics of the image observed. (2 marks)
7. The ammeter in the circuit in figure 3 has negligible internal resistance. The cell has an internal

resistance of 0.5Q and an electromotive force of 3.0V.
3.0V, 0.5Q

@ <Ok’5.8

R N
Figure 3

Determine the value of current the ammeter registers when switch Sis closed. (2 marks)

8. An electric heater is rated 3 kW. Find the electrical energy in kWh(kilo watt- hours) consumed

by the heater when used on a 240V supply for 180 minutes. (2 marks)

9. An echo sounder produces a pulse and an echo is received from the seabed after 0.4 seconds.

If the speed of sound in water is 1500m/s. Calculate the depth of the sea bed. (2 marks)

10.  The set up in figure 4 below can be used in a laboratory for lifting and releasing a steel ball.

1)1
:g' Magnetic material core
e

Q) stcervan

1) State the material which is suitable for use in the core. (Imark)

i)  If aslightly larger ball is to be lifted, it is necessary to make an electromagnet stronger.

Name two ways of increasing the strength of the magnet. (2 marks)
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11.  The figure 5 below shows the path of a ray of light passing through a rectangular block of

| | Air
Y
42.5°

Ray of light <] -}— Perspex

Perspex placed in air.

L}

Calculate the refractive index of Perspex. (2 marks)

12.  The sketch shown below is a displacement-time graph of a wave traveling at 320ms-!
A

N N A\
\/ \/ \/o.oé Time (s)

Find the wavelength of the wave. (2 marks)
SECTION B (55 MARKS)
Answer ALL the guestions

13. a) The mains electricity is transmitted through high tension voltage (H.T).

State one danger of this transmission. (1 mark)
b) The figure shows a section of a domestic wiring.
Bulbs
N &
B Fuse F"XB
i)  Identify two serious mistakes in the circuit. (2 marks)
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i) Explain why the circuits in domestic wiring should be connected in parallel with the main
supply. (2 marks)

¢) Study the figure shown below

i)  State the name of the machine shown in figure above. (1 mark)
i)  What are the names of the parts labelled A and B? (2 marks)
What would be the effect of doubling the number of turns of the coil if the speed of rotation remained
unchanged? (1 mark)
d) The voltage-time signals obtained is as shown in the diagram below in graph A
A

+ /\
E.m.f . >

Graph A
AN\
+
£
L 0.1 0.2 Time (>s)
Graph B
1)  Find the frequency of the alternating E.m.f shown by graph A. (2 marks)
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i)  What alterations have been made to the machine in c) above to produce the emf represented
by graph B? (1 mark)
5. The figure below shows the features of an X- ray tube tube

- 4 T

l””‘l’ Cooling fins

. 3 1L I
e ITII I Qil
I i
||| l i
Filament Al x rays
6.a) Name the parts labelled A and B. (1 mark)
b) Explain how a change in the potential across PQ changes the intensity of the X-rays produced
in the tube. (2 marks)
¢) What property of lead makes it suitable for use as shielding material? (1 mark)

d) Inan X-ray tube operating at 100kV,the tube current is 20mA. Determine the number of
electrons hitting the target every second. (2 marks)
(Charge of an electron = 1.6 x 101°C)

The figure below shows a cell. Use it to answer questions that follow:

Anode
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1) Name the type of cell. (1 mark)
i) Label the cathode. (1 mark)

i)  The maximum Kinetic energy of the photo-electrons emitted from a metal surface is
9.95 x 10-20J. If the threshold frequency of light required to cause photo-electric emission
with this metal is 5 x 10'* Hz. Calculate the frequency of the incident radiation.

(Plank’s constant = 6.63 x 1034 JS) (3 marks)

7.a) i) Explain why carbon -14 (3£ C) is radioactive while carbon (12 C) is not. (1 mark)

i) A radioactive isotope showed a count rate of 82 counts per second initially. After a time of
210  seconds, the count rate dropped by 19 counts per second. The average background count

remained constant at 10 counts per second. What is the half-life of the material?(2 mks)

b) The figure below shows features of a diffusion cloud chamber used for detecting radiations

from a radioactive source.

Parpex lid
Black velvet floor

@—“\—J—E‘_ Felt soaked

Light source in alcohol

l %L— Source

— Solid carbon
dioxide (dry ice)

s— Foam

Explain how the chamber works when a radioactive particle is introduced at the source.(2 marks)

c) i) What is the purpose of solid carbon (IV) oxide. (1 mark)
i) State one advantage of the cloud chamber over a G.M tube as a detector of radioactive
radiations. (1 mark)
d) P-type and n-type semiconductors are made from a pure semiconductor by a process known
as “doping”.
1) State what is meant by doping. (1 mark)
i) Explain how the doping produces an n-type semi-conductor. (2 marks)

e) In the circuit in the figure below, when the switch S is closed, the voltmeter shows a reading.
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/)
L
TN
-~ & VV
=T G Cell . \l-/
S s

When the cell terminals are reversed and the switch is closed, the voltmeter reading is zero. Explain

these observations. (2 mrks)

8.a) The figure below shows the features of a cathode ray oscilloscope;-

Cathode Anodes X-plates
| N\ |
r—— u 7 i
u ' Screen
Filament \ 7
A B
Vacuum

i) Name the parts A and B. State the role played by each of the parts A and B. (2 marks)

ii) Explain how electrons are produced. (2 marks)

Iii) State the factors considered when choosing the material for the cathode. (1 mark)

b) The figure below shows the trace on the screen of an a.c signal connected to the y-plates
of a C.R.O with time base on. Given that the time base control is 100ms/div and the y-gain
is at 120V/division.

ooooo

ooooo

Determine:
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1)  The frequency of the a.c signal. (2 marks)
i1) The peak voltage of the input signal. (2 marks)
9. a) The figure below shows straight wavefronts incident on convex reflector.

Complete the diagram to show the reflected wavefronts. (1 mark)

f
__
-
i
-
-
—
gl
~

A 4

b)Narrow slits cannot be used to demonstrate interference of sound waves. Explain. (1 mark)
c) The figure below shows sound waves emitted by a drum struck.

A A
- )

Wave fronts

4

\

Explain why the wave fronts are directed to the ground. (2 marks)

d) Figure below shows an experimental set up consisting of a mounted lens, I, A screens,

a metre rule and a candle

[~ Screen (S)
L -
Flame :
o
? IQ 2
L
|~
YTPTH TR 1Y N IYR N I TS PRPIPIN 7 ' N I PP (T T

i)Describe how the set up may be used to determine the focal length f, of the lens.(3 marks)

ii) State why the set up would not work if the lens were replaced with a diverging lens.(1 mark)
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e) The graph figure below shows the relationship between %and % for a converging lens where u and

v are the object and image distances respectively.

g
2
i
E]
—i=
1
_ -2 -1
a X 107“(cm™)
From the graph, determine the focal length, f of the lens. (3 marks)
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SECTION A (25 MARKYS)
Answer all questions in this section in the spaces provided:
1. The diagram below shows a micrometer screw gauge used by a student to measure the thickness

of awire. If it has a zero error of 0.06mm, what is the actual thickness of the wire? (2mks)
T L
L [ ¥ e
T T I ] I
2. (a). State two differences between heat transfer by convection and radiation (2mks)

(b). Give a reason why a thick glass bottle cracks when boiling hot water is suddenly poured
inside it (Amk)

3. An aircraft 300m from the ground, travelling horizontally at 400 m/s releases a parcel.
Calculate the horizontal distance covered by the parcel from the point of release. (Ignore air
resistance) (2mks)

4. A single spring stretches by 2.0 cm when supporting a load of 50N. If in the system below the

springs are identical and have negligible weight;

100N
Find:
a) The total extension of the system. (2mks)
b)The total spring constant. (2mks)

5. (a) The distance between the ice point and steam point on a liquid in glass thermometer is 30cm.

what temperature is recorded when the mercury thread is 12cm above the ice point?  (2mks)
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b) The diagram below shows a gas cooker thermostat

R ; 4— valve
gasin

’ E/; to burners
invar rod

Briefly explain how the thermostat works (3mks)

brass tube

6. The figure below shows a uniform plank AB of length 10m weighing 500N. Two masses

measuring 25kg and 60kg are loaded on its ends.

A B

25kg 60kg

Determine the distance from point A where a support should be placed for the plank to balance
horizontally. (3mks)

7. In an experiment to determine the thickness of an oil molecule, an oil drop of volume  3.60 X
10 -5 m3 was observed to form a circular patch of diameter 0.016m on the surface of water
covered with lycopodium powder

i). Explain why the oil drop forms a circular patch. (1mks)

11) Determine the thickness of the oil molecule (2mks)

8. A cork enclosing steam in a boiler is held down by the system shown.

1.2m 1.5m

rod

cork

Steam from a boiler
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If the area of the cork is 15 cm? and a force (F) of 500N is needed to keep the cork in place,

determine the pressure of the steam in the boiler. (3mks)

SECTION B

Answer all questions in this section in the spaces provided:

9. (a) An electric crane lifts a load of 2000kg through a vertical distance of 3.0m in 6s.
Determine:

i) Work done (ImKk)
i) Power developed by the crane (2mks)
11)) Efficiency of the crane if it is operated by an electric motor rated 12.5 Kw  (2mks)

b) A bob of mass 20kg is suspended using a string of 4m from a support and swings through a

vertical height of 0.9m as shown below:

/LSS S

|

|

| 4m

|

|

0.9m |
|
Determine:

i) The potential energy of the body at its position. (2mks)
I1) Speed of the body when passing through the lowest point. (2mks)
10. (a) A glass capillary contains enclosed air by a thread of mercury 15cm long when the

tube is horizontal, the length of the enclosed air column 24cm as shown.

—

IA »
I 24cm 15cm
1) What is the length of the enclosed air column when the tube is vertical with the open end

uppermost if the atmosphere pressure is 750mmHg? (2mks)
ii) Explain why the mercury does not run out when the tube is vertical with the closed end
uppermost. (1mk)
b) Explain why an air bubble increase in volume as it rises from the bottom of a lake to the surface.
(Imk)
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¢) When an inflated balloon is placed in a refrigerator it is noted that its volume reduces, use the
kinetic theory of gases to explain this observation. (2mks)
d) A certain mass of hydrogen gas occupies a volume of 1.6m3 at a pressure of 1.5 x 10° Paand a
temperature of 22%. Determine the volume when the temperature is 0% at a pressure of 0.8x10°
Pa. (3mks)
e) i)State the pressure law (Imk)
11)On the axis provided, sketch a graph of pressure against temperature on the celcius scale. On the

same axis sketch another graph for a gas of a larger volume. (2mks)

A

Pressure (Pa)

v

Temperature (°c)

11 (a) in a hydraulic press, a force of 200N is applied to a master piston of area 25cm?. If the press
is designed to produce a force of 5000N, determine the area of the slave piston. (2mks)

(b) The barometric height in a town is 70cmHg. Given that the standard atmospheric pressure is
76cmHg and the density of mercury is 13600kg/m3, determine the altitude of the town. (density
of air is 1.25kg/md) (3mks)
(c) Inan experiment to determine atmospheric pressure, a plastic bottle is partially filled with

hot water and the bottle is then tightly corked. After some time the bottle starts to get deformed.

(i) State the purpose of the hot water. (Amk)
(i)  State the reason why the bottle gets deformed. (2mks)
(d) A hole of area 2.0cm? at the bottom of a tank 5m deep is closed with a cork. Determine the
force on the cork when the tank is filled with sea water of density 1.2g/cm?. (2mks)
12.  (a) Define specific latent heat of vaporization (Amk)

b) The illustration below is used to produce a measured rise in temperature of a liquid using

electrical energy.

FOR MORE MOCKS & MARKING SCHEMES CONTACT 0746 222 000 / 0742 999 000



KCSE 2025 TOP SCHOOLS MOCKS | MWALIMU CONSULTANCY

O d.c source O

A

O,

O,

Explain why;

(1)) The liquid will tend to be warmer at the top of the container than at the bottom. (Imk)
(i)  The temperature will eventually stop rising even though the current is still passing through
the heating coil. (Amk)
1) if the apparatus is used to determine the specific heat capacity of the liquid, the accuracy of

the experiment will be increased if the liquid is first cooled to about 5°c below room temperature
and the current passed until the temperature is about 5°c above room temperature. (2mk)
(c). A 50W heating coil is totally immersed in100g of water contained in an insulated flask of
negligible heat capacity. The initial temperature of water in the flask is 20°c.
(i) Determine how long it takes for the water to boil at 100°C when the heater is switched on
(2mks)
(it) After the water has been boiling for 15 minutes, it is found that the mass of water in the flask
has decreased to 80g. Assuming no external heat losses, calculate a value for the specific latent

heat of vaporization of water (3mks)
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13. (a) The figure below shows details of an experiment performed by a student and the results
taken. (take the density of water as 1.0g/cm?)

Reading 2.0N

Rectangular metal

hlarlk 1NFMmxIrmx) em

A
5cm
\ v \

N 1 T~
~ ~

Compression balance reading 4N

1) Calculate the volume of the metal block below the water (Imk)
i) Calculate the new reading on the compression balance after the block is halfway immersed

(2mks)
1) Calculate the reading you would expect to obtain on the spring balance (2mks)
iv) Give a statement of the principle you have used in part (iii) above (Amk)

b). Explain why the narrow stem of a hydrometer provides greater sensitivity than a wide one
(Imk)
14 (a) (i) A car goes round a flat circular bend whose radius is 100m at a constant speed of 30m/s.
Calculate its acceleration (2mks)
(i) if the mass of the car is 1500kg, calculate the frictional force required to provide this
acceleration. (2mks)
(b) (i) Calculate the maximum speed at which the car can go round the bend without skidding if
the coefficient of friction between the tyres and the ground is 0.5. (2mks)
(i) Give a reason why the driver of the car has to move through the same bend at a lower speed

during a rainy day. (Amk)
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SECTION A (25 marks)

1. Describe the changes that can be observed during discharging process of a lead —acid

accumulator (2mks)
2. a) Define power of a lens and give its units (2mks)
b) An object whose height is 24cm is placed 20cm in front of a diverging lens of focal length
20cm.
Determine the image distance (3mks)
3. a) Give one property of sound waves (Amk)
b) a person claps his hands at approximately 0.5s intervals in front of a wall 90m away. He
notices that each echo produced by the wall coincides with the next clap.
I) Calculate the approximate speed of sound (3mks)
i) if the results obtained above were used as a basis for an experimental method to determine the

speed of sound, what procedure should be adopted to obtain high accuracy in the timing part of

the experiment? (Imk)
4. ldentify the magnetic poles A, B, C and D in the diagram below. (2mks)
A oo~ ﬁr&\nﬂ nna D
ANRNENI LA

—|

5. The diagram below shows a current carrying conductor placed in a magnetic field.

N ® S

i)show on the diagram the direction of force on the conductor (Amk)
i) if the current through the conductor is reduced, state and explain what happens to the force in
(i) above. (2mks)
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6. Gamma, radio, infrared, x-rays are part of the electromagnetic spectrum.
i) Arrange these radiations in order of increasing energy (Amk)

1) State how radio waves are detected (Imk)

7. The diagram below shows waves being diffracted.

B

What adjustments should be done to obtain the wave form below? (2mks)

8. The diagram below shows an object placed in front of two mirrors inclined to each other at an
angle x

An observer sees five images, determine the value of angle x? (2mks)
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SECTION B (55 marks)

9. a) State Snell’s law (Imk)
b) The figure below shows a ray of light incident on a water-air interface from a source 8m deep.

A

Water 52.50<
8m
B
1) Ray A is observed to bend as it enters the air. Give a reason why this occurs (1mks)
i) If the refractive index of water is 1.35, calculate the angle of refraction of ray A (3mks)
i) Find the critical angle of water (3mks)
Iv) Give a reason why ray B is not travelling out of water (Imk)

v) a fish is placed at the source of light ray. Calculate the maximum area of view on the surface of
water (3mks)

10. a) Define local action (Imk)

b) a charge of 4.8C flows through a lamp every second. Calculate the number of electrons
involved per second. (3mks)
c) Give two differences between a primary and a secondary cell (2mks)

d) The circuit set up shown below makes a current of 1A to flow through the 4Q resistor

i
i 20
Lo L2 |
40 1Q
20
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Calculate;
i) The current through the resistor (3mks)
i) the E.M.F of the cell given that the internal resistance is negligible (3mks)

11. Show the charge distribution on the hollow conductor shown below if it is positively charged.

(Imk)
< Insulator
| i
b. State three factors affecting capacitance of a parallel plate capacitor. (3mks)
¢) The diagram below shows a circuit containing three capacitors.
C
C1 | |
| |
X L | Y
Cs
1) Write an expression for effective capacitance between X and . (2mks)

i) If c1=6uF, co=4.5uF and c3=5 pF, calculate the charge stored when point XY is connected in
series with a battery of 6V (3mks)
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d) The graph below shows the relationship between the voltage drop across a certain capacitor and

the charge stored in the capacitor.

1111 ! iy 1 ] L
E }1!!‘ — ; I , - { - 1 - + ”7% =
T 1
] :

QO

ce (V)

ffer

tential

P

: < -:-Q (C)
From the graph calculate the capacitance of the capacitor. (3mks)

12.  a) State two factors that determine the magnitude of an induced e.m.f in a conductor(2mks)
(b) A Power station has an input of 30kw at a potential difference of 5kv.A transformer with
a secondary coil of 1000 turns is used to step down the voltage to 1000v for transmission along a

grid .Assuming there are no power loses in the transformer .calculate.

(i) current in the primary coil (3mks)
(ii ) the number of turns in the primary coil (3mks)
(iii) The current in the secondary coil (2mks)
(iv) State which of the coils is thick and why (2mks)
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13.  a) Define magnification (Imk)
b) State two differences between a concave and a convex reflectors (2mks)
c) a concave mirror of focal length 20 cm forms a real image three times the size of the object. If
the object height is 4cm; determine, using graphical method, the:
(1)object distance (3mks)
(i1) The image distance (Amk)
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SECTION A (25 MARKS)

Answer all questions in this section in the spaces provided

1. State Pascal’s principle of transmission of pressure in fluids (Amk)

2. Water is known to boil at 100°C . a student heated some water and noticed that it boiled at 101°C.
State two possible reasons for this observation (2mks)

3. Fig 1. Shows a flask filled with water. The flask is fitted with a cork through which a tube is

inserted. When the flask is cooled, the water level rises slightly, then falls steadily.

tube

cork

flask

water

Explain the observation (3mks)
4. A pipe of radius 4mm is connected to another pipe of radius 6mm. if water flows in the wider pipe
at the speed of 5ms, what is the speed in the narrower pipe? (3mks)

5. The system in figure2 is in equilibrium

Metre rule pivot
L il A J 1
"il';'
:!‘i}; 'HE;J
water Ue s

Figure 2

When the temperature of the water is raised the system is observed to tilt to the right, state the reason
for this observation (2mks)

6. Explain why a glass container with glass walls is more likely to crack than one with a thin wall
when a very hot liquid is poured into them. (2mks)

7. State two ways in which the stability of a body can be increased (2mks)
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8. The object in figure 3 is placed on a horizontal table with a chain hanging from its centre of

gravity. State the type of equilibrium for the object (Amk)

Fig3

] chain

/
table

9. A ball is thrown upwards and returns to its starting point after 6 seconds. Calculate the maximum
height reached(g=10m/s?) (3mks)

10.  The figure below shows a force pump

LT

LR

Piston

v e e =

Water mwm:“:::____n“ \

¥

Vélve V,

Valve V,

Explain how the water gets past valve V2 (2mks)
11.  When calibrating a liquid in glass thermometer, it is normally not advisable to dip the bulb in
boiling water when getting the upper fixed point. Explain why it is so (2mks)
12.  Convectional and diffusion both involve motion of fluid molecules. Distinguish between the

two (2mks)
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SECTION B (55 MKYS)
13.  (a) Define the term heat capacity (Amk)

(b) You are provided with the apparatus shown in Fig 5 and stop watch

lmmersion heater of
kacwn power (P)

A e

L N I
- —

Describe an experiment to determine the specific latent heat of steam, using the set up. In your
answers clearly explain the measurements to be made and how these measurements could be used
to determine 1 (6mks)

(c) A block of metal of mass 150g at 100°C is dropped into a lagged calorimeter of heat capacity
40JK™! containing 100g of water at 25°C. The temperature of the resulting mixture is 34°C.
(Specific heat capacity of water=4200JK1)

Determine:

(i) Heat gained by calorimeter; (2mks)
(ii) Heat gained by water; (Imk)
(iii) Heat lost by the metal block; (Amk)
(iv) Specific heat capacity of the metal block (3mks)
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14.(a)Distinguish between solid and liquid states of matter in terms of intermolecular forces(1mk)
(b) In an experiment to estimate the diameter of an oil molecule, an oil drop of diameter 0.05

spreads over a circular patch whose diameter is 20cm

Determine

(i) The volume of the oil drop (2mks)
(ii) The area of the patch covered by the oil (2mks)
(iii) The diameter of the oil molecule (2mks)
(c)State

(i) Any assumption made in (b) (iii) above (Amk)
(1) Two possible sources of errors in this experiment (2mks)
15.(a) State what is meant by centripetal acceleration (Amk)

(b) A block of mass 200g is placed on a frictionless rotating table while fixed to the centre of the
table by a thin thread. The distance from the centre of the table to the block is 15cm. if the
maximum tension the thread can withstand is 5.6N. determine the maximum angular velocity the
table can attain before the thread cuts. (4mks)

16.  (a) Define the term velocity ratio as used in machines (Amk)

(b) Figure 6 shows a block and tackle pulley system lifting a load of 500N

e e i ot g

-
| . Effort

S00N
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(i) Determine the velocity ration of the machine (Amk)
(i1)If an effort of 120N is required to lift the load using the machines determine the efficiency of the
pulley system (3mks)

(iii) In the space provided below, sketch a graph of efficiency against load for the system. (2mks)

17.A car of mass 2000kg travelling at 5m/s collides with a minibus of mass 5000kg travelling in the

opposite direction at 7m/s, the vehicles stick and move together after collision. If the collision
lasts 0.1 seconds

(a) Determine the velocity of the system after collision to 3 decimal places (3mks)

(b) Calculate the impulsive force on the minibus (3mks)

(c) (i) Calculate the change in kinetic energy of the system to 5 significant figures (3mks)
18.(a)(i) State the law of floatation (Imk)

(if) Explain why a hollow metal sphere floats on water while a solid metal sphere of the same
material sinks in water. (2mks)
(b) The figure 7 below shows a uniform 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. Given that the density of

liquid A is 800kg/m?3 and that of liquid B is 1000kgm-2 determine the:

== === 2cm
L TAD I - ===
- == T I - T — = 2cm
/ /S
© / / // / 2cm
0
LS S ///J
(i) Weight of liquid A displaced (2mks)
(i1) Weight of liquid B displaced (2mks)
(iii) Density of block (3mks)
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SECTION A (25 MARKS)
Answer all the guestions in the spaces provided.
1. Figure 1 below shows a ray of light incident to the first of the two mirrors placed at an angle of

60°

fig 1
Complete the path of the ray after reflection from the mirrors. (Amk)
2. Figure 2 below shows a positive charge near a plate carrying negative charge.
— fig2
Draw the electric field between them. (2mks)
3. Two pins are hanging from a magnet as shown in the diagram below (figure 3)
- _
N
fig 3
(2mks)

Explain why they do not hang vertically downwards.
4. Draw the diagrams to illustrate what happens when plane waves are incident on a slit.
(2mks)

i) When the width of the slit is large compared with the wavelengths of the waves.
(2mks)

i) When the width of the slit is small compared with wavelength of the waves.
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5. What energy conversion occurs in a photocell? (Imk)

6. 1) Arrange the following waves in order of decreasing wavelength; infrared, X-rays, micro-

waves and visible light (Amk)
i) State one application of visible light. (Imk)
7. State two advantages of an alkaline battery over lead acid battery. (2mks)

8. A girl shouts and ears an echo after 0.6 seconds later from a cliff. If velocity of sound is

330m/s, calculate the distance between her and the cliff. (3mks)
9. What is dispersion of light? (Imk)
10.  Determine the reading of an ammeter in figure 4 below (2mks)

—B)

2v ‘L —L 2v =2V
Q
| o 1

fig 4

11.A ray of light is incident on a glass oil interface as shown in figure 5 below. Determine the
value of r (Take refractive index of glass and oil as 3/2 and 6/3 respectively) (3mks)

200 ol
7 Gilass
fig5

12.State two factors that affect the capacitance of a parallel plate capacitors. (2mks)

SECTION B (55 MARKYS)
13.(a)State Ohm’s law. (1 mark)

(b)You are provided with the following apparatus:
Connecting wires

An ammeter

Fixed resistor

A voltmeter

A variable resistor

— Switch
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— 2dry cells in a cell holder
(i) In the spaces below, draw the circuit that can be used using the apparatus above to verify Ohm’s

Law. (3 marks)
(it)  Briefly explain how you can obtain the results to verify Ohm’s law. (4 marks)

(c)Study the circuit diagram below and answer the questions that follow.

i 1
1]
4.5
v 6Q
4Q J. 40 ]|
30
(1) Calculate the effective resistance of the circuit. (3marks)
(i) Find the voltmeter reading. (2marks)

14, (a) A Girl stands some distance from a high wall and claps her hands
(i) What two measurements would need to be made in order to determine the speed of sound? (2mks)
(i) Describe how you would make use of these measurements (3mks)
(ili)  The speed of sound in air is 330m\s.How far from the wall would you stand? Choose an answer
from the following distances .10m, 200m, 500m.
Give reasons why you did not choose each of the other two distances (2mks)

(b) The balloon filled with carbon dioxide can act like a lens and focus sound from a loud speaker.
On to the microphone, Figure 6 show waves produced by loud speaker moving towards the
balloon.
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(i) Complete the diagram to show what happens to the sound waves when they happens to the
sound waves when they have passed through the balloon and moves towards the microphone
(2mks)

(i1) The loud speaker is now moved towards the balloon .This results in less sound at the
microphone. Explain why there is less sound at the microphone. (Imk)

(iii) The frequency of the sound emitted by the loud speaker is 1020Hz. Calculate the wavelength of
the sound wave in air where its velocity is 340m\s (2mks)

c) Figure 15 shows the set up used to demonstrate interference of sound

4 :

Audio
frequency
generator

=

Loudspeaker

Fig 15

i) An observer O, moves along XY.
State the observation(s) made. (1 mark)

(i) State what would be observed if a cathode ray oscilloscope is moved along line XY.(1 mark)
(iii) What will a student hear if he moves along the line OC? (1 mark)
15. (a) State the conditions to be satisfied for total internal reflection to occur. (2marks)

(b) A ray of light traveling in the direction EO in air enters a rectangular block as shown in the

diagram. The resulting angle of refraction is 18°.

18°
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Find:
(i) The refractive index of the block. (2marks)
(ii) The critical angle C of the block. (3marks)

16.  (a) The graph below shows the relationship between 1/,, for 1/,,for a converging lens

where u and are the object and image distances respectively.

4l R TR
2.5 2 frisEi e = :
P 2.0 2 of e EERL L
g ‘ i R i
S st
< s R S :
<> Sl I e Sl i
w0 PP e :
0.5 os SRR R R e
E‘ﬁ- 2 = i il "j ".7.‘%'
HERHH 1 i a z T THER A
i) minia i Bl i
o :
05 1.0 25 20 25
0
. ix10_2(cm_1)
From the graph, determine the focal length f, of the lens. V (3 mks)
17.(a) The figure below shows an object in front of lens.
1
1 = { ¢
IE F © F 2F
S
\J
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0] Using rays locate the image as seen by observer, E. (2 marks)
(i)  Give one application of such a lens as used above. (1 mark)
(i) Write three similarities between an eye and a camera. (3 marks)

(b)  Figure (a) and (b) show diagrams of the human eye.

(@)
II.I O
(b)
II.I O
()In figure (a), sketch a ray diagram showing long sightedness. (1 mark)

(i1) In figure (b), sketch a ray diagram showing how lens is used to correct long sightedness.
(2 marks)
(d)  An object of height 10.5cm stands before a diverging lens of focal length 20cm and a

distance of 10cm from the lens. Determine;

Q) Image distance. (3 marks)
(i) height of the image. (3mark)
(i) magnification. (2 mark)
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SECTION A (25 MARKYS)

Attempt all the questions in the spaces provided.
1. The figure 1, below shows a section of a tape measure used for measuring the circumference of

a cylindrical water tank.

90 10 20 30 40 50 &0 7O 80 90 10 20 30 40 50 60 70 S0 90
lm Zm g Jm

Figure 1 string
I. State the accuracy of the tape (1 mark)
ii. Determine the diameter of the tank (2 marks)

2. Figure 2, shows a metal bolt which is threaded. Explain how a metre-rule may be used to

measure the pitch (distance between adjacent peaks) of the threading (2 marks)

. tck
Figure 2 paie

3. State the advantage of fitting wide tyres on a vehicle that move on earth roads (1 mark)
4. 1t may not be possible to suck liquid into your mouth using drinking straw on the surface of the
moon. Explain (2 marks)
5. A drop of blue ink is introduced at the bottom of a beaker containing water. It is observed that
after sometime, all the water in the beaker turns blue. Name the process that takes place.
(1 mark)
6. In the set-up shown below, water near the top of the boiling tube boils while at the bottom it

remains cold. Give a reason for this. (2 marks)

boiling water

walter
bunsen flame

cold water

Figure 3
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7. The diagram below shows two glass-tubes of different diameters dipped in water. Explain why
hz is greater than hy (3 marks)

support

8. A solid copper sphere will sink in water while a hollow copper sphere of the same mass may

float. Explain (2 marks)
9. Name the instrument that would be most suitable for measuring the thickness of one sheet of
this question paper (1 mark)
10.
a) State how pressure of a moving fluid varies with the speed of the fluid (1 mark)
b) State Bernoulli’s principle (1 mark)

11. The solid marble shown below is in a stable equilibrium. On the space provided, sketch the

same marble in a neutral state of equilibrium (1 mark)

marble
bowl

support
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12. The figure below shows how pressure and volume of a fixed mass of a gas vary at constant
temperature. Sketch on the same axes, a graph for the same mass of gas at temperature, T such
that T, < T; (1 mark)

PIEssUIE

volume

13. The figure below shows a ball being whirled in a vertical plane. Sketch on the same figure
the path followed by the ball if the string cuts when the ball is in the same position shown.

(1 mark)

ball

14. A spring extends by 6cm when supporting a mass of 0.06kg on earth. When the spring is
used to support the same mass on moon, it extends by 1 cm. determine the moon’s gravitational
strength (3 marks)

SECTION B (55 MARKYS)

15.
a) Define the following terms:

I. Angular velocity (1 mark)
ii. Centripetal acceleration (1 mark)
b) State two ways in which the centripetal force on a body of mass m can be increased (2 marks)
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c) Figure 8 shows an object at the end of a light spring balance connected to a peg using astring. The object is m

oving in a circular path on a smooth horizontal table with a constant speed.

pring balance
L O —pes

i.State what provides the centripetal force (1 mark)
11.0n the same diagram Indicate with an arrow the direction of the centripetal force (1 mark)
iii.State a reason why the object is accelerating while its speed remains constant (1 mark)
iv. The mass of the object is 0.5kg and it is moving at a speed of 8m/s at a radius of 2m. determine
the reading on the spring balance (3 marks)

d) A body moving with uniform angular velocity found to have covered an angular distance 170
radians in t seconds. Thirteen seconds later it is found to have covered a total angular distance of
300 radians. Determine t (3 marks)

16.

a) State the pressure law for an ideal gas (Imark)

b) The set up shows an arrangement to determine the relationship between temperature and

pressure of a gas constant volume.

thermometer

- s - ——
-----

water _5s

-----
......

(i) Describe how measurements are obtained in the experiment. (3marks)
(i)  Explain how the result form the experiment can be used to determine the relationship

between temperature and pressure. (2marks)
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c) A bicycle tire is pumped to a pressure of 2.2 x 10%pa at23°C. After a race the pressure is found
to be 2.6 x 10° pa. Assuming the volume of the tyre did not change, what is the temperature of
the air in the tyre. (3marks)

d) Air is trapped inside a glass tube by a thread of mercury 240 mm long. When the tube is held

horizontally the length of the air column is 240mm.

<«——750 mmHg

A

L; =240 mm 240mm

Figure 4

Assuming that the atmospheric pressure is 750mm Hg and the temperature is constant; calculate

the length of the air column when the tube is vertical with open end down. (3marks)
e) What is an ‘ideal gas?’ (1 mark)
17.
a) Define the following terms:
I. Mechanical advantage (1 mark)
ii. Velocity ratio (1 mark)

b) Sketch a labeled diagram to show how an arrangement of a single pulley may be used to provide
a mechanical advantage of 2. (3 marks)

c) The figure 11, below shows a loaded wheelbarrow.

I. Indicate and label on the diagram three forces acting on the wheelbarrow when a worker is just
about to lift the handle. (3 marks)

handle

ground

ii.  Suppose the handle-bars of the wheelbarrow were extended, which force(s) would change?

Explain (2 marks)
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d) A ball rolls on a table in a straight line. A part from the transitional kinetic energy, state the
other form of kinetic energy possessed by the ball. (1 mark)

e) The figure 12, below shows how the potential Energy (P.E) of a ball thrown vertically upwards.

A

o0

© P.E

<

2 4 6 8 heigh'; m

On the same axes, plot a graph of kinetic energy of the ball. (2 marks)
18.
a) State the law of floatation (1 mark)

b) When a piece of metal is placed on water, it sinks. But when the same piece of metal is placed

on a block of wood, both are found to float. Explain this observation. (2 marks)

¢) Figure 13 shows a cork floating on water and held to the bottom of the beaker by a thin thread

cork

A
U

siring
— 1 watler
support
i. Name the force acting on the cork. (3marks)

Ii. Describe how each of the forces mentioned in (i) above changes when water is added into the

beaker until it fills up. (3marks)
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19.

a) Water flows in a horizontal smooth pipe. State the changes that would be observed in the nature
of flow if the speed of water is steadily increased from low to high value (2 marks)

b) A pipe of radius 6mm is connected to another pipe of radius 9mm. if water flows in the wider
pipe at a speed of 2m/s, what is the speed in the narrower pipe? (3 marks)

c) State the reason why it may not be possible to suck liquid into your mouth using drinking straw
on the surface of the moon (1 mark)

d) A can with a hole on the side is filled with water to a certain height. Water jets out as shown
below (figure 14, a). A second identical can is filled with water to the same height and a block

of wood floated on the water as shown (figure 14, b). give a reason why the water jet in (b) is

longer than that in (a). (1 mark)
block of wood
h
a) b)
(] (L]
N &
support
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SECTION A (25 MARKS)

Answer ALL the questions in this section in the spaces provided

1. (a)Distinguish between real and virtual Image (Imark)

b)A pinhole camera forms an image of size 10cm. The object is 5m tall and 20m away from the
pinhole. Find the length of the pinhole camera. (2marks)

2.Why is it safer to carry explosive fuels in metal cans instead of plastic can? (Imark)

3.The figure 1 below shows a cross section of a dry cell.

|T|
7 1 o A A
T LA ©° of---
1°53) oo
1o Od °°°° o
Jo oo c ©° s
ol Poo |---
J%e o4 p o F| -
1o e }-1°2e:::
Jo © D°°o e
:5°°°°° oc:-" °o »:: A
P od |°°0|:::
0%, 44,209
Peo°o o] Mg
s e
Figure 1
(i)Name the part labeled A (1 mark)
(if)  State the use of manganese (iv) oxide in the cell (1 mark)

4.a) The figure 2 below shows a soft iron bar that’s placed in a coil near a free suspended magnet.

Soft iron bar 2 3

A | B l

O [ ]
/

Suspended magnet

figure 2
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State and explain the observation made when the switch is closed. (2marks)

b.) Give a reason why attraction in magnetism is not regarded as a reliable method of testing for

polarity. (Imark)
5.Explain the termwavelength in terms longitudinal wave (Imark)
6.(a) State the effect of pressure on the speed of sound in air. (Imark)

(b)A boy stands 190m from a high wall and claps his hands. If he hears an echol1.3 Seconds

later, calculate the speed of sound in air. (2marks)

7.Figure 3below shows an object, O placed 10 cm in front of a concave mirror whose radius, C is
40 cm.

A
On the same figure, draw a ray diagram to show the position of the image formed. (3 marks)
8.State any factor that determine the heating effect by an electric current. (Imark)

9.Figure 4 shows the table of electromagnetic. Spectrum in the increasing order of wavelengths.

P X-rays Q Infra-red
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a).ldentify the radiation marked (Imark)
Q.-
b) State the application of radiation marked P (Imark)

10.Light travels from glass to air as shown in figure 5. The refractive index of glass 1.5

Air

Gl

(a)Determine angle x (2marks)

figure 5.

11.Figure 6 shows air molecules in front of a hollow, wooden box B set vibrating by a tuning fork.

Tuning fork
| L 1 M R
figure 6 Y Z
I)State the reason of mounting the tuning fork on the box which is open at one end. (Imark)
What is the name given to this kind of wave? (1 mark)

12.The figure 7 below shows an isolated negative charge placed closer to a negatively charged

plate. Draw the electric field patterns. (Imark)

&

figure 7
13.Kenya launched the use of optical fibres in communication recently. State why optical fibres are
preferred to ordinary cables (Imark)
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SECTION B( 55MARKYS)

14.(a)State two ways in which the speed of rotation of a motor can be increased (2marks)

b)The figure 8 below shows a simple electric bell circuit
Switch

—Z—i)i]s

D NN DNDND

/ Spring

=

DO NN DD

]

OO |
ﬁﬁ
N

figure 8 /

X

'/

Gong Hammer

1) Name the parts labeled. (2marks)

i) When the switch is closed, the hammer hits the gong repeatedly. Explain why:

1) The hammer hits the gong. (2marks)

I1)The hammer hits the gong repeatedly (2marks)

iii) If the armature is made of steel metal, it is observed that the bell will take longer to ring.
Explain this observation . (1 mark)

Iv) Name two adjustment should be done to the system to make it operate effectively with a lower
voltage battery? (2mark)

15.(a)In an experiment to determine the internal resistance of a cell, the following circuit was used.

1]
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It was noted that when S is open, the voltmeter reads 1.5V and when S is closed the voltmeter

reads 1.3V and ammeter reads 0.2A.

(i) Define the term e.m.f of the cell. (Imark)
(it)Determine the lost voltage. (Imark)
(iii)Determine the value of R. (2marks)

(iv)  Determine the internal resistance of the cell. (3marks)

(b) Study the circuit below and answer the questions that follow.

| 2V _ N
| F AT
6 L
- 2:-5En 2 2
X v i Z
6
(i) Determine the effective resistance of the circuit. (3marks)
(if) Determine the p.d between X and Y. (2marks)
16.(a) (i)Define capacitance of capacitor (Imark)

(if)A positively charged rod with a pointed end is brought near a candle flame as shownfig. 9.

Flame

)

—_—tt

s
> v

Positively
charged needle
Candle

fig.9
Explain why the flame burns in the direction shown (Imark)
b). One of the factors which affect the capacitance of a parallel plate capacitor is the area of

overlap of the plates. Name two other factors. (2marks)
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c).Calculate the effective capacitance of the capacitors shown across points X and Y. (3marks)
60pF 30pF

20pF
1 |
1|

d).A capacitor was full charged to a potential of 40v. The capacitor is connected as
shown in the figure below to discharge at load resistor R. Sketch a graph to show how

the capacitor discharges with time

—(p—— | |
Y\
v/

(2 marky

17.(a)Water waves from a given source move from a deeper a shallow to end. What effect would

this have on the;

(i)  Frequency (Imark)
(i)Wavelength (Imark)
(ii)Velocity of the wave (Imark)

(b).The figure 10 shows wave fronts approaching a wide opening

-

—>  figure 10

i)Complete the diagram to show the appearance of the wave fronts after crossing the opening(2mk)

(ii)State what would be observed on the pattern if the gap was made smaller (Imark)
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c.) Figure 11 below shows light rays from two coherent sources S1and S; falling on screen. Dark

and bright fringes are observed between A and B

A
s
1
— Screen
s
2
B
figure 11
i) State the function of Sy and S» (Imark)
ii) State how
I. Bright fringes are formed (Imk)
I1. Dark fringes are formed (Imark)

c). Figurel2 below shows plane water waves incident on a plane reflector placed at an angle to the

path of the waves.

0
45 ‘ “ |\ |‘ o
45
Complete the diagram to show the reflected waves (2marks)
18. (a) Define the term principal focus for in converging lens (Imark)

b) Sketch on a diagram to illustrate how a convex lens is used as a magnifying glass. (3 marks)
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(c) Inan experiment to determine the focal length of a converging lens using lensformula, several
values of image distance corresponding to value of object distance u were determined and a
graph of magnification m against image distance v, plotted as shown in Figure 13

...H. -§ —

” e
1"«_. -1 4 4,4,T2... " - .f, TRETNEEEY HEee
*RE R Lt ‘ 14 4
9 4 'S 1-‘—
E ~—4- i SR IR B S S R = WEE t
N\ ;
‘ :._.4 14 44 . | -,
3
i -
T -
L nEan
- @ 1 u ] N
‘; 2 =
G/ < . — :H
S ]
- — -
v et :
® - - unE -tqj'}\ -
W LY 1 - ]
nE L s T =
-1 -+ =1
- - - { B’ = 1 - ] i - : ,h—h—’_‘
hi 4] ] ! 1T
T ) e
: et L L.
) 4 w
- = —4- A—L»’-—44»f»-» + —— - Hh»-

The equation of the graph can be represented by the equation m :;’;-1

(1 State the significance of the gradient of the graph (Imark)

(i)  From the graph, determine the focal length of the lens. (3marks)

(i)  Determine the value of object distance for which the image is not magnified. (1mark)
(iv) An object of height 10.5cm stands before a diverging lens of focal length 20cm and a

distance of 10cm from the lens. Determine the image distance. (3 marks)
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SECTION A (25 MARKS)

Answer ALL the questions in this section in the spaces provided.

1. The micrometer screw gauge represented in figure 1 below has a thimble scale of 50 divisions.

Figure 1
What is the reading shown? (1 mark)

2. Two identical tubes A and B held horizontally contain air and water respectively. A small quantity
of coloured gas is introduced at one end of A while a small quantity of coloured water is introduced
to one end of B. State with reasons the tube in which the colour will reach the other end faster.

(2 marks)
3. In the study of free fall, it is assumed that the force F acting on a given body of mass, m, is

gravitational, given by F = ma. State two other forces that act on the same body.(2 marks)
4. Figure 2 below shows a uniform metre rule of weight, 1N with two weights of 0.18N and 0.12N

suspended from its ends.

0 50cm 100cm
W =1N
Figure 2 0.18 0.12N

Determine how far from the 0.18N a pivot should be placed in order to balance the metre rule.

(3 marks)
5. Sketch a velocity time graph for a body moving down a viscous fluid. (1 mark)
6. State the reason why banking of a circular part of road is necessary. (1 mark)

7. A lady of mass 80kg walks up a flight of 10 stairs each 20cm high in 5 seconds.
Determine the power she develops. (3 marks)

8. Figure 3 shows a fire alarm circuit.

Terminal T
Ogell
Mercury

Figure 3

Explain how it works. (3 marks)
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9. A light spiral spring extends by 4mm when loaded with a weight W. The spring is connected in
series with an identical spring. The combination is loaded with weight W.

Determine the extension of the combination. (2 marks)

10.  In an experiment to demonstrate atmospheric pressure, a plastic bottle is partially filled with
hot water and the bottle is then tightly corked. After some time the bottle starts to get deformed.

i) State the purpose of hot water. (1 mark)

1) State the reason why the bottle gets deformed. (1 mark)
i) Explain your answer in (ii) above. (2 marks)
11.  Define the term angular velocity. (1 mark)

12.  Tall buildings are built with lighter materials at the upper part. Explain. (1 mark)

13.  State how the pressure in a moving fluid varies with speed of the fluid. (1 mark)

SECTION B (55 MARKS)

Answer ALL questions in this section in the spaces provided.

14, a) When a bullet of mass 0.02kg was fired into a block of ballistick pendulum of mass

1.98kg, the Dblock rose through a height of 15cm as in the figure 4 below.

[/

Figure 4

Determine:
1) The potential energy of the block and the bullet. (2 marks)
if) The velocity of the bullet and block. (2 marks)

b) A trolley of mass 1kg moving at 1 ms™ collides with a stationary block of wood of mass 2kg. If
the trolley and the block of wood are stuck together and moved a distance of 0.1m before coming
to rest. Find the,

1) Velocity of the system after collision. (2 marks)
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i) Kinetic energy after collision. (2 marks)
11)) The frictional force. (2 marks)

¢) In the figure 5 below shows a velocity time graph for an object in a certain motion.

A
V (ms™)
t(s) -
Describe the motion of the body. (2 marks)
15. a) Explain why bodies in circular motion undergo acceleration even when their speed in
constant. (1 mark)

b) A particle moving along a circular path of radius 5m describes an arc length 2m every 2 seconds.
Determine:

1) Its angular velocity. (2 marks)
ii) Its periodic time. (2 marks)

c) A stone of mass 40g tied to the end of a string of 50cm and whirled in a vertical circle at 2
revolutions per second. Calculate the maximum tension in the string. (3 marks)

d) Figure 6 below shows a container with small holes at the bottom in which wet clothes have been
put.

Holes

Container Wet clothes

When the container is whirled at high speed, it is observed that the clothes dry faster.
Explain how the rotation of the container causes the clothes to dry faster. (2 marks)
e) State two factors affecting centripetal force. (2 marks)

16. a) Distinguish between heat capacity and specific heat capacity. (2 marks)
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b) Figure 7 below shows a set up that may be used to determine specific heat capacity of the liquid.

5

Q)
\%,

Thermometer
Cardboard

Stirrer

. iaui Copper calorimeter
Figure 7 Liquid pp

1) Outline the measurements that should be taken in the experiment. (2 marks)

i) Explain how the measurements in (i) above are used to determine the specific heat capacity of the
liquid. (3 marks)

11)) State one precaution one would take in modifying the setup for accurate results. (1 mark)

c) An electric heater rated 2kW is used to heat a 400g aluminium container filled with 1kg of water.
Assuming no heat is lost to surrounding; calculate the time taken to raise the temperature of the

water by 10°C. Take specific heat capacity of aluminium as 900Jkgtk™* and that of water as

4200Jkg kL. (3 marks)
17. a) Define the term work and state its Sl units. (2 marks)
b) A crane lifts a load of 500kg through a vertical distance of 4m in 8 seconds. Determine
i) Work done by the crane. (2 marks)
i) Power developed by the crane. (2 marks)

i) Efficiency of the crane given that it’s operated by an electric motor rated 2.8kW. (3 marks)
Iv) State two factors that contribute to the efficiency being less than 100%. (2 marks)

18. The graph below shows force F applied to a spring and the corresponding length h of the
spring.
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a) Use the graph above to find;

1) The length of the unloaded spring. (1 mark)
i) The gradient of the graph. (2 marks)
i) The spring constant in Sl unit. (2 marks)

b) A body weighing 25N displaces 1.4kg of water when totally immersed in it.
Find the reading of a spring balance supporting the body in water. (2 marks)
¢) When a stone is placed on water, it sinks. But when the same stone is placed on a block of wood,

both are found to float. Explain this observation. (2 marks)
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SECTION A (25 MARKS)

Answer ALL the questions in this section in the spaces provided.

1. An object 10cm tall is placed 20cm infront of a diverging lens of focal length 15¢cm.
Determine the nature, position and magnification of the image by calculation. (3 marks)
2. Explain why the image formed in a pinhole camera gets blurred when the hole is enlarged.

(1 mark)
3. Figure 1 shows a cell of e.m.f 2.5V connected in series with a resistor R and a switch S.

Voltmeter, V1 and V: are connected across the cell and the resistor respectively.

2.5v
1]}

Figure 1 _@_

a) State the reading of Viwith S open. (1 mark)
b) With S closed, V1 reads 1.6V. State the reading of Vo. (1 mark)

4. Figure 2 shows the image of an object formed by reflection in a converging mirror.

C is the centre of curvature of the mirror.
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Complete the diagram to show:

a) How incident rays are reflected to form the image. (2 marks)

b) The object position. (1 mark)

5. The equation below represents a nuclear reaction in which two deuterium nuclei fuse to form
helium and X.

“H+ 2H —3He + X

a) Determine the values of a and b. (1 mark)

b) Identify X. (1 mark)

6. Figure 3 shows a simple transformer connected to a 24v a.c source and an a.c voltmeter.

Secondary
coil :; f;;)
<

Primary
coil

24V

<
<
<
<
L
L
<
<
L

Figure 3
By counting the number of turns in each coil, determine the reading on the voltmeter.
(2 marks)
7. In domestic wiring systems lamps in the lighting circuit are required to be in parallel and not in
series. Sate two reasons for this requirement. (2 marks)
8. Figure 4 shows a narrow beam of x-rays passing between two metal plates in air.

The plates are connected in series with a switch, a cell and a milliameter.

/
__________ Plate
XraysfZ£22 L2525 5
Plate
| (2
mA
Figure 4 I’ AN
It is observed that when the switch is closed a current flows in the milliameter.
Explain this observation. (2 marks)
9. The anode of an x-ray tube becomes hot when the tube is in use. State the reason for this.
(1 mark)
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10. Draw a ray diagram to show how a ray of light may be totally internally reflected two times in
an isosceles right-angled glass prism. (Assume that the critical angle of glass is 42°C.)
(2 marks)
11. Given that the velocity of sound in air is 330ms™.
Calculate the wavelength of sound produced by a turning fork rated 0.44 kHz. (2 marks)

12. Figure 5 below shows two bar magnets and soft iron ring placed between the magnets.

6

Complete the diagram to show the magnetic field pattern through the soft iron ring. (1 mark)

13. Determine the power of a lens whose focal length is 40cm. (2 marks)

SECTION B (55 MARKS)

Answer ALL questions in this section in the spaces provided.

14. a) Explain how a negatively charged electroscope gets discharged when the cap is touched with
a  finger using a simple diagram. (2 marks)
b) Figure 6 shows capacitors A and B connected in series with a battery of e.m.f 4V.

A B
| 1 | 1
11 11
3uF 6puF
av
; | | I 1
Figure 6 1t
Determine:
i) The effective capacitance of the circuit. (3 marks)
if) The quantity of charge in capacitor A. (3 marks)
iii) The quantity of charge in capacitor B. (1 mark)

¢) Figure 7 shows an isolated positive point charge Q.

®

Figure 7 Q
On the figure, sketch the electric field pattern around the charge. (2 marks)

15. a) Figure 8 below shows a cathode ray tube in which a beam of electrons is cast on the screen.
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Figure 8
Cathode crid Anodes
\: /\ Screen
_g‘l A
—_
-600v \ 4
-450v
High voltage -
supply
1) State how the electrons are produced in the tube. (1 mark)
i) State how the electron beam is detected. (1 mark)
1ii) State the reason for having a variable potential difference (p.d) at the:
l. grid (1 mark)
Il.anodes (1 mark)

b) Figure 9 below shows the wave form of a signal applied at the y-plates of an oscilloscope whose

time base is switched to the scale of 20 milliseconds per centimeter.

.......
........
...............

......

e e s TOSRE B

.......

FlgUI’eg ErRER anheh BT TEf Sriticts .

Determine:
1) The period of the signal. (2 marks)
i) The frequency of the signal. (3 marks)
16. An X-ray tube requires an anode potential of 10°V and a current of 0.02A to operate.
Determine:
a) The number of electrons hitting the target per second. (3 marks)
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b) The velocity with which the electrons hit the target.

(e =1.6 x 10%%, Me = 9.0 x 10731kg) (2 marks)

c) In an experiment to investigate the relationship between energy of radiation and stopping
potential, the results were shown in a graph below. (Velocity of light =3 x 108 mstand e = 1.6 x
107%%).

Stopping potential, Vs (V)

e
| G
1 Frequency, f (x 10MHz)

18§ lodoking e 654

From the graph determine:

1) The threshold frequency. (1 mark)
i) The threshold wavelength. (2 marks)

1ii) Planck’s constant. (3 marks)
iv) The work function. (3 marks)
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17. a) Aray of light is incident on a plane mirror as shown in figure 9 below.

_ 75°Q
Figure 9

What is the angle of reflection? (1 mark)
b) The mirror is then rotated clockwise through 20°. Determine:
1) The angle through which the reflected ray is turned. (2 marks)
i) The angle between the incident ray and new reflected ray. (2 marks)

c¢) Explain two ways in which power loss is reduced in transmission of mains electricity.(2 marks)

d) The diagram below shows resistors connected in a circuit diagram.

| 1
| L]
2.0v
{20 —
1) Determine the effective resistance of the above circuit. (2 marks)
i) Determine the ammeter reading. (2 marks)

18. a) The figure 10 shows two coils A and B placed close to each other.

A is connected to a steady D.C supply and a switch, B is connected to a sensitive galvanometer.

Coil A

Coil B

e

1) The switch is now closed. State the observation made on the galvanometer. (1 mark)
i) State what would be observed if the switch is then opened. (1 mark)

b) Define the term electromotive force (e.m.f) of a cell. (1 mark)
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¢)The graph in figure 11 shows how the voltage, v, varies with the current, | for a filament lamp.
Voltage (V) He i il ! :

BEBUBEREE BES
ek AR R EuB R

gy § g

t +4 4+
el el R o SEEEE N

G + g e il
Bl I R N MR R TR I N R
8 L I O O 6 O DL 0 55 G e o |(A) L

1) From the graph, determine the resistance of the lamp when a current of 0.4A flows.(2 marks)
1) State with a reason whether the device is ohmic or non-ohmic. (1 mark)
d) Figurel2 shows the variation of voltage against current.
A
V (Volts)
1.5 N

— >
| (Amperes)
GiventhatE=V + Ir
Find from the graph,
i) The e.m.f, E of the cell. (1 mark)
i) The internal resistance, r, of the cell. (3 marks)
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SECTION A: 25 MARKS

1. A stone of mass 40g was completely immersed in a liquid. The level of liquid are shown in the

figure

Liquid

Determine the density of the stone in Sl units (2mks)
2. The following figure shows a rod made of wood on one end and metal on the other end

suspended freely with a piece of thread so that it is in equilibrium.

Metal ood

Heat
The side made of metal is now heated with a Bunsen flame. State with a reason, the side to which
the rod is likely to tilt (2mks)

3. Estimate the size of an oil molecule if a drop of oil of volume 6.0 x 1071% m3 forms a patch of
32 on a water surface. (2mks)
4. Other than oil patch being monolayer, sate any one other assumption in the oil drop experiment.
(Imk)
5. An immersion heater rated at 180W is placed in a liquid of mass 2kg. When the heater is
switched on for 7.5 minutes the temperature of the liquid rises by 400C. Determine the specific
heat capacity of the liquid. (3mks)
6. Other than temperature state one other factor that affects the surface tension of water.  (1mk)

7. The figure below shows a uniform bar pivoted at its centre and is at equilibrium.

P 35cm
w [ >

v

v' E',OcmI A

30N

50cm

Determine the value of w. (3mks)
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8. When a Bunsen burner is lit below wire gauze, it is noted the flame initially burns below he

gauze as shown in
(i) After sometime, the flame burns below as well as above the gauze as shown in

(i)  Explain this observation (2mks)

9. The figure shows the velocity time graph of two identical spheres released from the surfaces of

two liquids A and B.

y

E A

2

S

>

Time (s)
Give a reason why the terminal velocity of the sphere In B is higher than in A. (Imk)
10. A box of mass 500g is dragged along a level ground at a speed of 12m/s. if the force of

friction between the box and the floor is 2000N, calculate the power developed. (2mks)

11. State how heat losses by convection and radiation are minimized in a thermos flask. (2mks)

12.  On the axes provided sketch a graph of velocity (v) verses time (t) for uniformly accelerated

motion given that t=0,v is greater than zero. (Amk)

A

Vm/s

v

T(s)
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13. Sketch on he axes provided a graph to show how mass per unit volume of water varies with

temperature when water is heated from 0° to 20° (2mks)

A

Mass /unit
volume
(8/cm?)

v

Temperature (C°)

14.  State how the velocity of a moving fluid varies with pressure. (Imk)
SECTION B (55 MARKYS)
15. (a) When a fountain pen is taken in a high aero plane, it leaks. A ball point pen does not
have this problem. Explain how the ball point is able to overcome this problem. (Amk)

(b)  The fig below shows a hydraulic press used to compress a bale

‘@servoir

Q) Explain briefly ho a force applied on the lever compresses the bale. (4mks)

(i) Given that the area of piston B is 18cm? and that of piston A 3.0cm?3. A force of 2N is applied
to piston A, find the force produced on the larger piston B that compresses the bale.  (2mks)

(c) A 180W heater is immersed in a copper calorimeter of mass 100g containing 200g of
alcohol. When he heater is switched on after 36 seconds the temperature of calorimeter and its

contents rises t 12°- If S.H.C of water and copper is 4200 J/kgk and 400j/Kgk respectively.
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Determine:

(i) Heat lost by the heater (2mks)
(i)  Heat gained by calorimeter and alcohol, if the specific heat capacity of alcohol Cy. (2mks)
(iii) The value of specific heat capacity of alcohol (Amk)
16. (a) State the pressure law for an ideal gas (Amk)

(b)  The set up shows an arrangement to determine the relationship between temperature and

pressure of a gas constant volume.

Tncrmomem\

Glass tube

Water—— |

- - - - v o
- . - — -

- — e - -- e o - -

Hit

(ili)  Describe how pressure measurements are obtained in the experiment. (3mks)
(iv)  Explain how the result form the experiment can be used to determine the relationship
between temperature and pressure. (2mks)
(c) A bicycle tire is pumped to a pressure of 2.2 x 10°pa at23°C. After a race the pressure is found
to be 2.6 x 10° pa. Assuming the volume of the tire did not change, what is the temperature of
the air in the tire. (3mks)
(d) Air is trapped inside a glass tube by a thread of mercury 240 mm long. When the tube is held

horizontally the length of the air column is 240mm.

<«—750 mmHg

»
»

< »
<« » €

) L1 =240mm ) 240mm .
Assuming that the atmospheric pressure is 750mm Hg and the temperature is constant; calculate
the length of the air column when the tube is vertical with open end down. (3mks)
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17. (a) Define the term work (Amk)

(b) The figure shows a force-distance graph for a car towed on a horizontal ground

1‘ B - - rna --<r-‘-‘—_c

800 e s i
500

400

200

Force iNj

a
A 10 20 30 40 50 60

B
== 200
~ 400

= 600

- 800

(i) Calculate the total work done (3mks)

(i) If the velocity just before reaching point C is 0.6m/s, calculate the power developed by the

agent providing the force at this point. (3mks)

(c)  The figure below shows a bottle top opener

Indicate on the diagram the direction of the load and effort. (2mks)

(d)  Ablock and tackle system has 3 pulleys in the upper fixed block and two in the lower
movable block. What load can be lifted by the effort of 200N if the efficiency of the system is

60%(3mks)
18.(a)State two factors that reduce the stability of a vehicle while going round a banked

bend.(2mks)
(b)  The figure shows a bucket filled with water of mass 5kg tied on a string 2.0 m long being

rotated in a vertical circle with a constant speed VV m/s.
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Calculate the minimum speed the bucket takes to rotate in position A so that the water remains in
the bucket. (3mks)

(c) A car of mass 6000kg is driven round a horizontal curve of radius 250m. if the force of
friction between the tyres and the road is 21000N, what is the maximum speed that the car can
be driven at on the curve without going off the road. (3mks)

(d) Inan experiment to investigate the variation of centripetal force with radius r of a circle in
which a body rotates, the following results were obtained.

Mass(g) 60 50 40 30 20

Radius® cm | 50 41 33 24 16

F(N)

R(m)
(i)Complete the table above (2mks)
(i)  Plot a graph of force F against the radius (5mks)
(i) Given that mass of the body is 100g, use the graph to determine the angular velocity.

(3mks)

(e) State one application of circular motion (Amk)
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SECTION A: (25 MARKYS)
Answer ALL questions this section in the spaces provided.

. What property of light is suggested by the formation of shadows? (Imark)

. Why are audio recording hall walls covered with soft materials. (Imark)

. A highly negatively charged rod is gradually brought close to the cap of a positively charged
electroscope. It is observed that the leaf collapses initially and then diverges. Explain this
observation. (3marks)
4. The figure below shows a ray of light incident on a face of semicircular prism.

Determine the refractive index of the glass prism. (3marks)

>

@

. Explain why repulsion is the only sure test for polarity of a magnet. (Imark)

. State the use of manganese (IV) oxide in a dry cell. (Imark)

. A lamp of height 6¢cm stands infront of pin-hole camera at a distance of 24cm from the pin-hole.
The camera screen is 8cm from the pinhole. Calculate the height of the image formed on the
screen. (3marks)

. A car accumulator is rated 40Al and is expected to supply a constant current for 120 minutes.
Calculate the amount of current delivered. (2marks)

. The figure below shows two incident rays on a concave mirror from the top of an object.

Complete the ray diagram showing the reflected rays. (2marks)

D;

™
m
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10.  An electric bulb rated 40W is operated on240V mains. Determine the resistance of its
filament. (3marks)

11.  The force on a straight conductor carrying current in a magnetic field can be varied by
changing, among others, the magnitude of the current and the magnetic field strength. Name the
other factors that can be changed to vary the force. (2marks)

12. (i) Distinguish between transverse and longitudinal waves. (Imark)

(i) Give one example of a transverse wave and one example of a longitudinal wave. (2marks)

SECTION B: (55 MARKYS)
Answer ALL questions this section in the spaces provided.

13.(a)In an experiment to determine the internal resistance of a cell, the following circuit was used.

—)—

i
'II

P

It was noted that when S is open, the voltmeter reads 1.5V and when S is closed the voltmeter

reads 1.3V and ammeter reads 0.2A.

(i)What is the e.m.f of the cell. (Imark)
(i)  Determine the lost voltage. (Imark)
(ii)Find the value of R. (2marks)
(iv)Find the internal resistance of the cell. (2marks)
(c) Study the circuit below and answer the questions that follow.
2N —1E):
y B oA
6 o
;-( 250 \7 3 e
6
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(i) Determine the effective resistance of the circuit. (2marks)
(if) Find the ammeter reading. (2marks)
(iii) Find the p.d between X and Y. (2marks)
(iv)State the factors that affect the resistance of a conductor. (3marks)

14.  The diagram below represents a wave motion.

s ad
= >
E [+ 1Y Q'S .-1'1 ~
§ -2+ t (s)
5T }
r{ F-Dem 2
(1) What is the amplitude of the wave in metres. (Imark)
(i) How many cycles are made. (Imark)
(iii) Calculate the wavelength, A, of the wave. (2marks)
(iv) Calculate the frequency of the wave. (2marks)
(v) Calculate the velocity of the wave. (2marks)

(b)y () The echo sounder of a ship receives the reflected wave from a sea-bed after 0.2

seconds. What is the depth of the sea bed if the velocity of sound in water is 1450m/s.(3marks)

(ii) State two factors that affect the speed of sound in air. (2marks)
15.  (a)State two conditions necessary for total internal reflection to occur. (2marks)
(b) Define the term critical angle as used in refraction of light. (Imark)

(d) The figure below shows the path of a ray of light through a glass prism. The speed of yellow
light in the prism is 1.88 x 108m/s.

FOR MORE MOCKS & MARKING SCHEMES CONTACT 0746 222 000 / 0742 999 000



KCSE 2025 TOP SCHOOLS MOCKS MWALIMU CONSULTANCY

(1) Determine the refractive index of the prism material for the light (speed of light in vacuum, ¢ =

3.0 x 108m/s. (3marks)
(i)  Show on the figure, the critical angle, c, and determine its value. (4marks)
(iii)  Given that r = 21.2°, determine the angle ©. (3marks)
16.  (a)State the advantages of using a convex mirror as a driving mirror. (2marks)

(b)  The figure below shows an object O placed infront of a converging mirror of local length

15cm.

30cm 15cm

Draw on the figure a ray diagram to locate the image formed. (3marks)

(c) State why parabolic reflection is used in car headlights.

17.  (a)State three factors that affect the strength of an electromagnet. (3marks)

(b)  Inthe set up below, the suspended metre rule is in equilibrium balanced by the magnet and
the weight shown. The iron core is fixed to the bench:

-
Thread
N\
L3 [
Magnet"{_U
N S
3 £ l
Soft _l'_-—‘i = Weight
=
(i) State and explain the effect on the metre rule when the switch S, is closed. (2marks)
(i)  What would be the effect of reversing the battery terminals? (Imark)
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(c) The figure below shows two parallel current carrying conductors A and B placed close to each

other. The direction of the current is into the plane of the paper.

03 X
A B
On the same figure.
(i) Sketch the magnetic field pattern. (Imark)
(i) Indicate the force F due to the current on each conductor. (Imark)
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SECTION A: 25 MARKS

Answer All the Questions in this Section.

1. On the space provided below sketch a micrometer screw gauge clearly showing the reading
14.43mm. (Take the pitch of the screw gauge as 0.5mm) (2mks)
2. Distinguish between Cohesive and Adhesive forces. (2mks)

3. The fig.1 below shows a liquid-in-glass thermometer.

a) Name the:
110535000 111 ) P (Imk)
cPaArt labeled Y. ..o (Imk)

b) State the change that can be made to the capillary bore in order to make the thermometer more
sensitive. (Imk)

4. A form four student lifts on his palm a mass of 1Kg as shown in as shown in fig.2

Determine force F required to keep holding the mass horizontally as shown. (3mks)

5. Give a reason why pollen grains placed on the surface of clean water are seen moving
continuously and randomly. (1mk)
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6. In the Fig.3 below, the cardboard is pulled suddenly. State the reason why the coin falls into the
beaker. (Imk)

Coin

Cardboard

Fig. 3

7. Fig.4 below shows a single movable pulley used to raise a load of 50N.

Effort, E

1) State the velocity ratio of this arrangement. (Imk)
i) Assuming that friction experienced is negligible and the weight of the pulley wheel is 7.5N,
determine the minimum force required to raise the load at a constant speed. (Imk)
8. State the pressure law of gases. (Imk)
9. A block of copper mass 0.5Kg and specific Heat capacity 400JKg*K- initially at 80°C is
immersed in water at 20-C. If the final temperature is 21°C, determine the mass of the water.
(3mks)

10.  State the reason why heat transfer by radiation is faster than conduction. (Amk)
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11.  Adripless candle is weighted slightly on the bottom so that it floats upright in a container

filled with water as shown in Fig. 5 below.

Flame

State and explain what happens as the candle burns.

(2mks)

12.  Determine the least pressure that can be exerted by a 20kg solid of dimensions

10cmx20cmx40cm on a horizontal surface.
13.  State the Sl unit of the quantity amount of substance.

SECTION B: 55 Marks.

14, a) State the Archimedes’ principle.
b)Fig.6 below shows a simple hydrometer.

class-stem

A
B Fig.6
Aveeeeeeeeeteeeaeeeseseaeessessseesneen (1mKk)
Buteeeeeeeeusmseesteeereeeeeesaesentessnesennes (1mkK)

i) Identify the parts labelled A and B.
1) State the purpose of part labelled B.
i)  How the hydrometer would be made more sensitive.

(3mks)
(1mk)

(1mk)

(1mk)
(1mk)
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c) A weather balloon of volume 1.2m3 is tied to a rigid support while being filled with helium gas.
The mass of the fabric making the balloon is 0.30kg. Determine the maximum tension on the

string tying the balloon to the rigid support.

(Density of air is 1.25kgm and density of helium is 0.18kgm-3). (4mks)
d) Explain how a submarine can be made to float and sink in water. (2mks)
15. a) State Hooke’s law. (Imk)

a) A student carried out an experiment to investigate the relationship between the force and

extension produced on a spiral spring. The student tabulated his results as shown below.

Force (N) 0 0.8 1.5 3.0 4.5 6.0 7.5

Extension (cm) | 0 0.5 1.0 2.0 3.0 4.0 5.0
1) Plot a graph of extension in (cm) y-axis against Force (N) (5mks)
i) Determine the spring constant. (4mks)
1)  What force would be required to produce an extension of 2.5cm? (Imk)
Iv)  What extension is produced by:
1) Aforce of 55N .o (Imk)
) Amass 0f 700@........coviiiiiiii i, (Amk)
16.  a) Define a radian as applied in circular motion. (Amk)

b) A car negotiating a corner at a constant speed is said to have a change of momentum.

Explain this observation. (Imk)
b) The Fig.7 below shows a ball being whirled in a vertical plane.

Sketch on the same figure the path followed by the ball if the string cuts when the ball is at the

position shown in the figure. (Imk)
Ball — ,
Stf \:j
-
c) State the purpose of banking roads at bends. (Imk)

d) A boy whirls a stone of mass 0.2kg tied to a string of length 0.4m in a vertical plane at a
constant speed of 2rev/s. (Take g=10ms)

1) State two forces acting on the stone when it is at the highest point. (2mks)
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i) Determine the :

| angular velocity of the stone; (3mks)
Il tension in the spring when the stone is at the highest point; (3mks)
17.  a) State Bernoulli’s principle. (Amk)

b) Fig.8 below shows a tube of varying cross-sectional area. V1V2V3 and V4 represents the

velocities of water as it flows steadily through the sections of the tube.

Fig. 8

Arrange the velocities V1, V2, V3 and V4 in descending order. (Amk)

¢)The diagram below shows a Bunsen burner

Barrel
Nozzle

Hole —»

r <+ Gas in

N

Explain how air is drawn into the barrel (2mks)

d)The Fig.8 below shows air being blown through a tube of a varying cross-sectional area.

11
\[\
|

Using the information in the diagram
1) Calculate the outlet velocity v». (2mks)

I1) Show the relative water levels in the two capillary tubes. (2mks)
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18. a) Fig.9 below shows the path of a light ball projected horizontally.

|
I
I
I
|
I
I
e

F3-9 )
The ball is then made to spin in an anticlockwise direction as it moves;
On the same axis, sketch the new path of the ball. (2mk)
b) Using the definition of impulsive force, show that F=ma. (3mks)

¢) Two stationary trolleys A and B are separated by a compressed spring and held together by a
thread. The mass of trolley A is 2.0kg and that of B is 1.0kg. When the thread is cut the trolleys

move rapidly apart.
1) What is the cause of movement of trolleys when the thread is cut? (Imk)
i) What is the total momentum of the trolleys just before the thread is cut. (2mks)

i) If trolley A moves off with a speed of 0.25m/s. Calculate the speed with which trolley B

moves off. (3mks)
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SECTION A (25 MARKYS)

Answer All the questions in this section in the spaces provided

1. Figure 1 shows the path of a ray of light after striking two mirrors at an angle. Determine the

angle between the two mirrors. (Show your working) (1 mark)

Figure 1 40° 40°

2. Polarization is a defect of a primary cell.
(a) Define polarization (1 mark)
(b) State the other defect. (1 mark)

3. Determine the time it will take a ray of light to traverse a transparent glass block of length 20

cm given that the velocity of light in air is 3.0 x 108 ms L. (Take the absolute refractive index

of glass as 1.5) (3 mrks)

4. State one other factor that increases the speed of sound in solid a part from increase in
temperature. (1 mark)
5. Figure 2 shows an object placed at the center of curvature of a concave mirror. Draw a ray

diagram to show how the image of the object is formed by the mirror. (2 marks)

\'S_
[~
)
o
i

=

Figure 2
6. A charge of 240 uC flows through a conductor of resistance 4 k[ in 2 minutes. Determine the

work done to move the charge through the conductor. (3 marks)
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7. State the reason why radio signals have clear reception than television signals in area that is
surrounded by hills. (1 mark)

8. A physics student dipped a bar magnet into iron fillings during an experiment in the lab. When

9. the student lifted the bar magnet, the distribution of iron fillings around the bar magnet was as
shown in Figure 4.

Iron fillings

Figure 4
Bar magnet

State the conclusion the student made. (1 mark)

10.  Figure 3 shows a copper rod AB lying across two metal rods L and M which are fixed onto

a plastic support and also connected to a battery.

Plastic support

Figure 3

U-shaped magnet K

(1) Indicate on the diagram the direction of force experienced on the copper rod AB. (1 mark)
(i) State the direction of force on copper rod AB if the direction of both current and magnetic field
are reversed simultaneously. (1 mark)

(iv)State one way of increasing the force on the copper rod AB. (1 mark)

11.  State one advantage and one disadvantage of using a convex mirror as a driving mirror.
(2 marks)
Advantage:

Disadvantage:
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12.  Give areason why a pinhole camera forms a blurred image of an object in front of it if the
diameter of the pinhole is reduced to less than 1.00 mm. (1 mark)

13.  Figure 5 below shows a ferromagnetic material PQ being magnetized.

(TTTTTTTY

+ Permanent
l magne

Figure 5

(D State the method of magnetization being used. (1 mark)

(11)State the pole acquired at P. (1 mark)

(b) The figure below shows how a distant object is focused in a defective eye.

~
~

\
—

1) State the nature of the defect. (Imark)
i) On the same diagram, sketch the appropriate lens to correct the defect and sketch rays to show
the effect of the lens. (2 mrks)

SECTION B (55 MARKYS)

Answer All the questions in this section in the spaces provided.
14. (@) When current flows through a coil of nichrome wire in an electrical circuit, the wire

becomes very hot.

(i) Give a reason why the nichrome wire becomes very hot. (1 mark)
(i) Give a reason why heat is produced only across nichrome wire and not across other
devices in the circuit. (1 mark)

(iii) State one factor that determines the amount of electrical energy converted to heat energy by

nichrome wire. (1 mark)
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(b) Figure 6 shows a workman using a cordless electric drill.

Figure 6

The motor of the drill is powered by a rechargeable battery with an e.m.f. of 23 V. When the drill
IS used, the power supplied to the motor is 550 W. The workman uses the drill for 1 hour and 30
minutes. Calculate;

(i) The electrical energy supplied to the motor. (3 marks)

(i) The charge that the battery supplies. (3 marks)

15. (a) (1) Distinguish between a transverse wave and a longitudinal wave. (1 mark)

(ii) State one example of a transverse wave and a longitudinal wave. (2 marks)

TTANSVEISE WAVE: ...ttt ettt ettt et et et e eaea

LoNQItudiNal WaVE: ... e e e

(b) Figure 7 (a) shows a wave profile for a pendulum bob X released from point P and

allowed to swing through Q to R and back a number of times as shown in Figure 7 (b).

A

B 0.04 \ \

) \

: /\

5 T

3 . 2.0 . t(s) k
P R 2 \/ \/ @ A %

0 o0 + ~N ¢

Q

Figure 7 (a) Figure 7 (b)
(i) Determine the amplitude of the wave. (1 mark)
(i) Calculate the frequency of the wave. (3 mrks)
(iii) Sketch a wave profile on the same axes for a similar pendulum bob Y released from
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point R and oscillating on its own path through Q to P and back a number of times at the same
frequency but with half-amplitude as the pendulum bob X. (2 marks)
(c)In an experiment to observe the interference of light waves, a double slit was placed close to the

source of monochromatic light as shown in Figure 8.
— ¥

wn
.
[

, Screen
Monochromatic S, §/
light source

[

Figure 8 L]

(i) State one condition for interference to occur. (1 mark)

(i) State the function of the double slit. (1 mark)
(iii)State the observation made on the screen. (1 mark)
(iv)Explain the observation made on the screen. (2 mrks)

(v) State what would happen if the monochromatic light source was replaced with white light
source. (1 mark)
16. (a) Define critical angle. (1 mark)
(b)  There are two conditions necessary for total internal reflection to occur. One is that the ray
of light must be moving from an optically denser medium to a rarer medium. State the other
condition. (12 mark)
(c)Figure 9 shows the interface between water and diamond.
Normal

Diamond

Figure 9 T :'.:.':'.:.':'.:.';:;'.:.':::::::'.:.':'.:.':Eééé‘
(i) Draw on the figure a ray diagram to illustrate the critical angle C. (2 marks)
(i) Calculate the critical angle C given that n =*and n =2.42. (3 marks)

a w3 a d
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(d) Figure 10 shows a small piece of an optical fibre cable.

Material A Material B

°
Y

°
Figure 10 X

(i)State which material has a higher refractive index. (1 mark)
(i)A ray of light enters the optical fibre at X and emerges fromY.
I. Sketch the path of the ray through the optical fibre. (12 mark)
I1. State the reason why light travels through the fibre as in (i) above. (1 mark)
(iii) State one advantage of optical fibre over conventional copper cables as used in
telecommunication. (2 mark)
(iv)Apart from its use in telecommunication, state any other application of optical fibre cable.
(1 mark)

(e) The diagram shows an arrangement of lenses; Ly and Lg used in a compound microscope Fg
and Fg are principal foci of Lo and L. respectively. Draw the rays to show how the final image is

formed in the microscope. (3 marks)

T Lo

16.(a) Define electromotive force (e.m.f) of a cell. (1 mark)
(b) Figure 11 shows ammeters, resistors and a voltmeter connected to a battery of

e.m.f E and internal resistance r of 0.25 Q. The reading of ammeter Az is 2.0 A.
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________ — Battery
| I E r |
: ||___ |_E l

|

®

Figure 11 ™

Calculate the;

(i) Total resistance of the circuit. (2 marks)
(ii) Voltmeter reading. (3 marks)
(iii) Reading of ammeter Aj. (1 mark)
(iv)e.m.f, E of the battery. (2 marks)
17(a) Define capacitance of a capacitor. (1 mark)
(b) Figure 12 shows three capacitors connected to a battery of voltage 12 V.
T
11 C;
800 uF : :
C 600 uF
L
400 uF
Figure 12 I - - | I
12V
(i) Calculate the effective capacitance of the arrangement. (2 marks)
(ii) Calculate the charge on the 6 uF capacitor. (3 marks)

(c)The conductors A and B in Figure 13 are positively charged and each placed on insulating
stands. Show the distribution of charges on conductors A and B. (2 marks)

Charged
Conductors

Insulating
stands

Figure 13 AN
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SECTION A (25 MARKYS)

Answer all questions in this section in the spaces provided.

1. The figure below shows part of scales of a vernier caliper with a negative error of 0.04cm. It was

used to measure the length of a wooden block whose actual length is 7.57cm.

7cm 8cm

L b b b
Insert the vernier scale to show how the reading was. (3mks)
2.

a) The figure below shows two pins of the same mass and both pressed into a soft board by equal

amount of force.

Soft board

State and explain which pin penetrates the least into the soft board. (2mks)

b) The figure below shows a uniform manometer that is closed at one end.

Trapped air

58crh [

Mercury

Determine the pressure of the trapped air. (Take atmospheric pressure as 75cmHg, density of
mercury = 13600kg/m? and density of water = 1000 kg/m?3) (3mks)

3. The displacement S of a body at time t moving with acceleration a is given by § = ut + %atz.

State the condition for this equation to apply. (2mks)

4. The figure below shows a sketch of a velocity-time graph for a body falling through a liquid.
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A

Velocity

Time
Explain the motion between C and D. (2mks)
5. Using the kinetic theory of gases, explain how an increase in temperature causes increase in

pressure of an enclosed gas. (2mks)
6. A dripless candle is lit and placed on a level bench as shown.

é

State and explain the changes in stability of the candle as it continues to burn. (2mks)
7. Give a reason why diffusion is an evidence that matter is made up of tiny particles. (Imk)
8. Explain the cause of surface tension on the surface of a liquid. (2mks)
9. A metal block is weighed in air and then in paraffin and water as shown in the Figure below.

NN INIYY WA AN ALL:K_LJ
N

%

4

5
IV

R
z

Metal
/b ockK o

Favaffin

Calculate the density of paraffin given that the density of water is 1000kg/m3.
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(Take g = 10 m/s?) (3mks)

10.  The figure below shows two sheets of paper tolled into tubes. one has holes on it.

—7 0 0 0
- Q

A stream of air is blown into each tube as shown. State with reason the tube that collapses.(2mks)

11. Differentiate between conduction and convection modes of heat transfer in terms of
molecules. (Imk)
SECTION B (55 MARKYS)

Answer all questions in this section in the spaces provided.

12.
a) A form Two student wanted to carry out an experiment to verify Hooke’s law. the student

assembled the apparatus as shown.

3 [ |
| = |
2 [ [
Spring ~—{ E_
=l Metre rule
Mass é_
O
If the student had access to several other masses;
I.State what was missing in the set up. (Imk)
ii.0utline how the extension of the above spring is determined. (3mks)

iii.Other than extension of the spring, state one other measurement that should be determined.
(Imk)
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iv.Considering the measurements above, describe how the above set up can be used to verify
Hooke’s law. (3mks)
b) Three identical springs are joined together as shown below to support a mass of 150g.

150g

Assuming that the springs have negligible weight and if the total weight of the above set up is 3cm,
Determine the spring constant of one spring used in the set up. (3mks)
13.  The diagram below shows a wheelbarrow used to raise a 90kg sack of potatoes. The

wheelbarrow has a mass of 20kg.

F

< > le 20cm

v

a) Using the principle of moments, determine the effort that need to be applied at F in order to lift

the load. (3mks)
b) What is the velocity ratio of the wheelbarrow? (3mks)
c¢) Determine the mechanical advantage of this machine. (2mks)
d) Determine the efficiency of the machine. (3mks)
e) Why is the efficiency of this particular machine less than 100%? (Amk)
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14.

a) The diagram below shows a set up that is used in determining the upper fixed point of a

thermometer.
Upper fixed point Steam exit
Steam
Boiling water
I. Identify the mistake in the set up. (Imk)
il. Explain how the mistake would affect the value obtained as the upper fixed point. (2mks)
iii. What is the purpose of the steam exit. (Amk)

b) When marking the fixed points of a thermometer, it is observed that at 0°C, the mercury thread
is of length 3cm and 11cm at 100°C. What would be the length of the thread if the bulb of the
thermometer is dipped in oil whose temperature is 80°C? (2mks)

c¢) The graphs below show the cooling curves obtained when water at 800C was poured into two

identical cans A and B painted silverly and black on their outside respectively.

80°C

Temperature °C

Tx

v

Time (min)

I. On the graph, name the curve Tg for the can B. (Imk)

ii. Identify the temperature Tx. (Amk)
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iii. Name the mode of heart of heat Transfer tested above. (Amk)

iv. Apart from length of the material and its cross section area, name two other factors on which

conduction depends. (2mks)
v. Why are gases generally poor conductors of heat? (Amk)
15.
a) Define specific latent heat of fusion of ice. (Imk)

b) Ice cube of mass m at 0° float in water of mass 100 g at 0° contained in a copper calorimeter of
mass 50g. Steam of mass 60g at 100° is passed through the mixture until a temperature 40° is
attained. (Specific latent heat of vaporization of water is 2.26 x 10° J/kg, specific latent heat of
fusion of ice is 3.34 x 10° J/kg, specific heat capacity of water is 4.2 x 103 J/kg/K and specific
heat capacity of copper is 400 J/kg/K).

Determine the;

i.Quantity of heat lost by steam to condense to water and cool to 40°. (3 mks)
ii.Quantity of heat absorbed by ice, water and calorimeter to raise its temperature to 40°. (3 mks)
iii.Mass m of ice that melted at 0°. (3 mks)

16.

a) The moon goes round the earth at constant speed. Explain why it is true to say that the moon is
accelerating. (Amk)

b) A string of negligible mass has a bucket tied at the end. The string is 60m long and the bucket
has a mass of 45g. The bucket is swung horizontally making 6 revolutions per second. Calculate
the centripetal acceleration of the bucket. (3mks)

c¢) The figure below shows a body of mass m = 200g attached to the centre of a rotating table with
a string. The radius of the string was varied and different values of angular velocity recorded.

the mass of the body remained constant throughout the experiment.

Direction of
rotation '—\

String
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The results obtained for angular velocity and radius were used to plot the following graph.

M S i i T R . - i ‘ -
I : EN DT N JUVA T N O B Il
e ; r ; fe ke o } ¢ F; :}

From the above graph.

I.Calculate the value of the slope. (2mks)
ii. If wzand%are related by the equation w? = g X i , find the value of P. (3mks)
Iii.State the significance of P. (Imk)
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SECTION A (25 MARKYS)

Answer all questions in this section in the spaces provided.

1. The diagram below shows two parallel mirrors M1 and M> and a ray of light being incident on

one of the mirrors as shown.

LLLLLLLL L L

20°
LTI 777777777 77777777777 7777777

Trace the ray of light through the mirrors and indicate the angle of incidence on M1
(2 mks)
2. Two pins are hanging from a magnet as shown in the diagram below.

S

N

/

Explain why the pins spread as shown in the diagram. (2mks)

3. An image | is formed infront of a concave mirror and on the principal axis as shown in the

)

4

figure below.

c l F

Draw to locate the correct position of how the image is formed.
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4. The figure below shows a set up by a student.

/ // <———Electric buzzer
\\ \ JL{ steam from

—~———— _———7 boiling water

State and explain what happens to the sound from the buzzer as the bottle and its contents are

cooled to 0°C. (2 mks)
5. Arrange the following waves in order of decreasing wavelength. (Amk)
Infrared, X-rays, Microwaves, Radio waves, Red light.

6. Figure below shows an incomplete circuit of an electromagnet.

Complete the circuit by drawing the windings on the two arms of the core such that A and B are

both North poles when the switch is closed. (Imk)
7. Figure represents a step in charging a material B negatively by induction.
Y
X _:
A
(i) What is the charge on Y? (Imk)
(i) Explain what happens at A. (Imk)
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8. The graph below shows the variation of p.d. (V) across the terminals of a cell and current drawn
from the cell.

vl
1.6
1.4 =
75 H 1 *é 28ss are s 3
= 8 TR
> 1 - b "
g x 4+ .. -+ 44 '
é o 8 : 1 33 2 pe
= Rt 4 t P b
> T =2 \
2 .ii i« I8
0'6 - 2 <+ .. - - -
gERigaiss ‘ S SR 3H
0.4 fH 2 : T
S 15
0.2 - - -
o 4 > 441 * < - - - ’
e >0 40 60 80 100 120 140 160
2
Current (A) x 10!
a) Use the graph to determine the electromotive force (emf) of the cell. (Amk)
b) Draw a circuit diagram that may be used to obtain the values plotted in the graph. (2mk)

9. A vibrator is sending out eight ripples per second across a water tank. The ripples are observed
to be 4cm apart. Calculate the velocity of the ripples. (3mks)

10.  The figure below shows part of electric cooker coil.

y - .

i. Why is the material labeled Y coiled? (Amk)
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ii. State the property of material Y that makes it suitable for its use. (Amk)

11.  Animmersion heater rated 1500W is used continuously for 30 minutes per hour per day.
Calculate the cost of electricity per week if the rate is Ksh. 6.70 per unit. (2mks)

12.  Fig below shows a conductor y placed in a magnetic field. The conductor carries a current

flowing into the paper.

y S
®
N S
(i) Sketch the resultant magnetic field between the poles of the bar-magnet. (Amk)
(i) Show on the diagram the direction of the force, F acting on the conductor (Imk)

SECTION B (55 MARKYS)

Answer all questions in this section in the spaces provided.

13.
a) Figure below shows the path of light through a transparent material placed in air.

Air

Y

140°

|____Transparent material
Ray of light. — |

I. Give a reason why the above ray is not refracted at the interface of air and the transparent
material as shown in the diagram. (Imk)

ii. Calculate the refractive index of the transparent material. (3mks)

b) An image is formed 10cm in front of a concave lens of focal length 15cm. calculate the position

of the object in respect to the lens. (3mks)
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¢) You are provided with the following apparatus to determine the focal length of a lens.
e Alit candle.
e A white screen.
e A metre rule.
With a aid of a labelled diagram, describe the procedure you would follow to determine the focal
length of the lens. (3mks)
14,
a) The figure below shows metal plates X and Y each fixed to an insulated stand. X is charged and
Y is earthed. X is connected to an uncharged electroscope with a conductor.
:
|\ ~—

—

Y
If plate Y is moved away from plate X,
i. State what happens to the amount of charge on the plates. (Amk)

Ii. State and explain the observation made. (3mks)

b) The figure below shows an arrangement of capacitors connected to a 12V dc supply.

| | v |
| """" |
T 3uF AF
Determine:
I. The total capacitance of the arrangement. (2mks)
il. The voltage across the 3uF capacitor. (3mks)
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15.
a) The figure below shows an attempt to supply each of the three lamps L1, L2 and L3 with a
switch.
S1 S2 S3
o
To the mains
uQ = )

°
I. Give a reason why this is a poor connection. (Amk)
1. Redraw the diagram to show the correct positioning of the switches. (Imk)

b) A wire placed between the pole of two permanent magnets is connected to a galvanometer as
shown below.

___—Wire

I. State what is observed when the wire is moved up and down. (2mks)

Ii. Suggest two ways of increasing the magnitude of the effect you have stated in (i) above.(2mks)

iii. The figure below shows a simple transformer. Study it and answer the questions that follow.

Primary coil Secondary coil
> s >
1—( > P
<—+' :
) Soft iron core :
< <«
State and explain which coils are thicker. (2mks)
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16.

a) The figure below shows Zinc plate placed on the cap of a negatively charged electroscope.

Itra violet radiation

B Y

Ultraviolet radiation is made to fall on the plate as shown on the diagram.
i.What happens to the leaf of the electroscope? (Amk)
ii.What would happen if radiation was red light? (Imk)
b) In an experiment to find the relationship between frequency of a radiation and kinetic energy of
the photoelectrons in a photoelectric device, the following graph was obtained.

FEE EEE R e A |-?1-l-ii---i--ii--I[i-E-i-1-1!

; . -
| [ -
o
1 I R 1
1 1 4 - 1
141 0
.
! 1

1

Use the graph to determine the Planck’s constant h.

FOR MORE MOCKS & MARKING SCHEMES CONTACT 0746-222-000 / 0742 999 000



KCSE 2025 TOP SCHOOLS MOCKS | MWALIMU CONSULTANCY

¢) Figure below shows the features of an X-ray tube.

i. Explain the function of part labelled P. (Amk)
1. Explain why the part labelled C gets very hot during production of X-rays. (2mks)
iii. Explain what is done to produce X-rays of shorter wavelength using the above X-ray tube.
(Imk)
17.
a) The figure below shows monochromatic source of light L behind a barrier with a single slit S

placed behind another barrier with two identical slits S1 and S». A screen PQ is placed in position

as shown.
P
L | Si
O s
| So
Q
1) What is the significance of S; and S,? (1 mk)
I1) Explain what is observed on screen PQ. (2 mks)
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b) Waves pass from deep water to shallow water and refraction occurs.

deep

1im

2m/s

Y

A

04m

Calculate the speed of the waves in the shallow water. (2 mks)

¢) The figure below shows an a.c. signal on the screen of a Cathode Ray Oscilloscope.

%

v

Determine the frequency of the signal given that the time base is set at 10ms/division. (2mks)
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d) Diagram (a) below shows the position of the bright spot on the screen of a C.R.O. when there is

no signal on both Y and X plates.

(a)

Indicate on the diagram (b) below what is observed on the display screen when the Y -plate is

connected to a.c. signal and for (c) when X-plate is connected to a d.c. signal. (2mks)

(b) (c)

18.
a) The following reaction is part of a radioactive series.

r a
210 210 c
gzX Do ‘Y »—o—o 7

I. Identify the radiation r. (Amk)

ii. Determine the value of c. (Amk)

b) At a certain instant the corrected count-rate registered on a detector placed close to an a-particle
emitter is 200 per second and this falls to 50 per second in 12 minutes. Determine the half life of

the source. (3mks)
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¢) Study the rectification circuit below and use it to answer questions that follow.

X m Y
§ N E]R
a.c >
N E
N
Y,
D2
1.Briefly explain how the circuit works to rectify the alternating current. (3mks)
i.Show on the diagram how a capacitor should be connected to smooth the output voltage. (1mk)
iii.In the grid provided, sketch a curve of smoothed output voltage against time. (Amk)
=
()
oo
S
)
>
Time (s)
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SECTION A (25 marks)

Answer all the questions in this section in the spaces provided.

1 A micrometer screw gauge with a zero error —0.02mm was used to measure the diameter of a
marble whose actual radius is 2.17mm. Determine the reading expected and hence draw the
scale seen on the gauge (Pitch = 0.5mm). (2 marks)

2 Explain the variation of density of water when its temperature falls from 10°C to freezing point.

(2 marks)
3 The figure below shows two identical thermometers A and B placed near and at equal distances

on either sides of a hot metal plate painted black on the side A and silvery on side B.

9% )

) )

Black

—Silvery

\

B
A

Hot metal plate

State and explain the observation made on the reading of the thermometers after some minutes.

(2 marks)
4 A body is acted upon by a force of 10N towards the right hand side and 6N towards the left hand
side. Determine the resultant force. (2marks)

5 The figure below a uniform wooden plank of length 4m and weight 10N. The plank is held at
equilibrium by a weight of 40N placed at one end as shown.

~ a

k—d——
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(3marks)

Determine the distance, d.
6 The figure shows a non-viscous fluid that is not compressible moving through a pipe of varied

cross-sectional area.

O-fm[""

~—
Ae—%él.p_m[-s
_—

If the area of the narrower region is 0.05m?, determine the diameter of the wider region.

(3marks)
7 State the S.I unit of luminous intensity.
8 In terms of intermolecular forces,explain the difference between liquid and gaseous state(2mks)

(Imark)

9 The figure shows a vessel resting on a horizontal bench.

Vessel

bench

,/,/////////////7—

State and explain the effect on the stability of the vessel when it is filled with water.(2marks)

10The figure below shows a planet VVenus orbiting the sun in a circular orbit at constant speed.

|
N
_/C)\\ Venus
Sun
(i) State what provides the centripetal force. (1 mark)
(if) Indicate the direction of centripetal force on the planet. (1 mark)
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11.0n the axes below, sketch displacement time graph for an accelerating body. (Imark)
4&

Displacement

(m)

v

Time (S)

12The figure shows a capillary tube dipped in water.

capillary tube

waler

State two differences that will be observed when water is replaced with mercury in the set up
above. (2 marks)
13Water is known to boil at 100°C. A student heated some water and noticed that it boiled at
101°C. State two possible reasons for this observation. (2 marks)

SECTION B (55 marks)
Answer all the questions in this section in the spaces provided.
15(a) State Archimedes’ principle. (Imark)

(b)  The figure shows a hydrometer.
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(i) State the reason why lead shots are fixed at the bottom of hydrometer. (1 mark)

(i1)State the letter in the figure which represents a greater density. (1 mark)

(c)An ordinary hydrometer of mass 30g floats with 4cm of its stem out of the water. The area of
the cross — section of the stem is 0.90 cm?. Taking density of water= 1.0g/ cm?3.

Determine the:

(i)  mass of the water displaced. (Imark)
(i) Volume of water displaced. (Imark)
(i)  Volume of stem above water. (2marks)
(iv) Total volume of the hydrometer. (2marks)

(v)  Length of stem above the surface when it floats in a liquid of relative density 1.5.
(2marks)
(e) A balloon is filled with a gas which is lighter than air. It is observed to rise in air up to a
certain height. State a reason why the balloon stops rising. (1 mark)

() The figure shows a bucket of water.

FIg 2

Explain why manufacturers prefer the shape shown above as a container for holding liquids such as
water. (2marks)

16(a) The figure shows a block hanging at rest from a ceiling by a piece of rope.

///////////Celling
Fig. 9
Rope
01 - block
Rope
0 1.0 20 30 4.0 50  Length (cm)
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Use the figure to answer question 16 (a) and (b)
0] Both gravitational force and tensional force act on the system. State a reason for the
presence of each force:
()  Gravitational force. ( Imark)
(1)  Tensional force (Imark)
(if)Air resistance and normal reaction are absent (do not act on the system). State a reason for
each.
Q) Air resistance. (1 mark)
(1) Normal reaction (Imark)
(b)  The figure shows a brick resting on an incline plane at an angle 0 to the horizontal. The

weight W and the frictional force, Fr are shown.

19 W

(i) On the same diagram show with an arrow one other force acting on the block and name the
force. (Imark)
(i) Arunway for an airport is designed such that the lowest acceleration rate for the plane is
3m/s?. The take off speed for the plane is 65m/s. Determine the minimum length for the runway.
(2 marks)
(c)A motor cyclist wears a helmet lined on the inside with sponge. Explain how this minimizes
injuries to the motorists head when involved in an accident. (2 marks)

17(a) The figure below shows masses A, B and C placed at different points on a rotating table.

Rotating table
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The angular velocity o, of the table can be varied.
(i) State two factors that determine whether a particular mass slides off the table or not.
(2marks)

(iD)It is found that the masses slide off at angular velocities ma, ms and wc respectively. Arrange
the values of wa, ®s and wc in decreasing order. (Imark)

(b)A block of mass 200g is placed on a frictionless rotating table while fixed to the centre of the
table by a thin thread. The distance from the centre of the table to the block is 15cm. If the
maximum tension the thread can withstand is 5.6N, determine the maximum angular velocity the
table can attain before the thread cuts. (4marks)

(c) State pressure law of an ideal gas. (1 mark)
(d) When the temperature of a gas in a closed container is raised, the pressure of the gas
increases. Explain how the molecules of the gas cause the increase in pressure. (2 marks)
(e) State one assumption for the experiments carried out to verify the gas laws. (1 mark)
(f)A constant mass of hydrogen gas occupies a volume of 4.0 cm3 at a pressure of 2.4 x 10°Pa
and temperature of 15°C. Determine its volume at a pressure of 1.6 x 10°Pa when the
temperature is doubled. (3 marks)

18(a) State what is meant by specific latent heat of vaporization. (Imark)
(b) 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:-

Mass of calorimeter = 509

Initial mass of water = 709

Initial temperature of water = 50C

Final mass of water + Calorimeter + condensed steam = 123g

Final temperature of mixture = 30°C

Specific heat capacity of water = 4200JKg 1kt

Specific heat capacity of copper = 390 JKgtk?
(i) Determine the:-
m Mass of condensed steam (2marks)
(I1)  Heat gained by water and calorimeter. (2marks)

(i)  Given that L is the specific latent of heat of vaporization of steam:
Q) Write an expression for the heat given out by steam. (Imark)

(11)  Determine the value of L. (2marks)

FOR MORE MOCKS & MARKING SCHEMES CONTACT 0746-222-000 / 0742 999 000



KCSE 2025 TOP SCHOOLS MOCKS MWALIMU CONSULTANCY

(c)The figure shows two similar containers with equal amounts of methylated spirit at room
temperature. A draught is blown over container A and their temperatures taken after sometime.

=—— Menthylated
Spirit

Fig. 4

State and explain one that will have a lower temperature. (2marks)
19(a) Two gear-wheels have 80 teeth and 20 teeth and they lock with each other. They are fastened
on axles of equal diameter such that equal weight of 150N attached to the string around the axle
will just raise 450N on the other axles.

Determine:

(i) the mechanical advantage. (2marks)

(i)  the velocity ratio. (2marks)

(iii)  The efficiency of this machine. (2marks)

(b)  State any one possible way of increasing velocity ratio of wheel and axle. (Imark)
(c) A Loudspeaker is a transducer. Explain. (Imark)
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SECTION A 25 MARKS

Answer all the questions in the spaces provided.

The figure below shows a ray of light incident on a mirror at an angle of 45°. Another mirror is
placed at an angle of 45° to the first one as shown. Sketch the path of the ray until it

emerges.2ks)

1. State any two ways of reducing the magnetic force of attraction of a magnet (2 marks)
2. The figure below shows a transverse stationary wave along a string.

Q

Name P and Q and explain how each is formed. . (3 marks)
3. The diagrams below show a positively charged acetate strip and a negatively charged polythene

strip freely suspended and isolated.

Acetate strip Polythene strip

Two rods X and Y are brought up in turn to these strips. X attracts the acetate strip but repels the
polythene strip. Rod Y does not repel either the acetate or the polythene. State the type of charge

on each rod.
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5. The diagram below shows waves generated from a tuning fork. If the wave takes 0.1 second to

move from point A to B. determine the frequency of the wave. (4 marks)
32 m
A I: :l B
6. Name two detectors of microwave (2 marks)

7. Other than current state two other factors that affect the magnitude of force on a current
carrying conductor placed in a magnetic field. (2 marks)
8. Give a reason why a concave mirror is not preferred as a driving mirror. (1 mark)

9. A student connected the set up below in the laboratory. Explain the observation made on the
bulb when the set-up below is taken to a dark room (2 marks)

10. A person standing 110 m from the foot of a cliff claps his hands and hears a sound
0.75 seconds later. Find the speed of sound in air. (3 marks)

11. The figure below is part of electromagnetic spectrum.

A Visible light uv

Identify radiation A and state its source. (2 marks)
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SECTION B 55 MARKS
Answer all the questions in this section in the spaces provided.
12. (@) The figure below shows a X-ray tube.

Linannsaans)
Vacuum Electron beam
ﬁ’/ Lol LLLL ///////f\? HQZ'Q" Cil'Cllif
Cooling fins _,,I %
Oil out __ 't I r | 2
Oilin —p ":-:_:.-".-:.;‘) %
&
i) ® shield
Focusing cathode
B >
C X —rays A I
(i)Name the part labelled C (1 mark)
(if)  State the property of the material labelled B on the diagram which makes it suitable for use
in the X-ray tube. (1 marks)
(ilf)  Why is C inclined at an angle of 45°? (1 mark)
(iv) State the adjustment that can be made to vary
I. The quality of X-rays (1 mark)
[1. The quantity of the X-rays. (1 mark)

(v)  Anx-ray tube has an accelerating potential of 100KV. Determine the maximum frequency
of the x-rays produced. (Plank’s constant = 6.63 x 1034 Js, e = 1.6 x 10"°C) (3 marks)

(b) In a CRO, waveform given below was displayed on the screen when the sensitivity at the Y
plate was10V/cm and time base set at 20 milliseconds/cm.

1cm
>

J1em
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Determine:

(i) peak voltage (2 marks)
(i)  frequency of the signal (2 marks)
13. a) 88226 Ra decays into 86222 Rn by emission of an alpha particle. Write a nuclear
equation for the decay (1 marks)
b)i)What do you understand by the term half-life of a radioactive substance? (1 mark)

i1)A G.M tube registers 20 counts. When a radioactive source is brought close to it, it registers
3220 counts and 120 counts 30 hours later. What is the half-life of this substance? (3 marks)
¢) The figure below shows a G.M tube.

Anode  Aluminium casing

Mica Windc@ l';{il
/ T

Argon gas mixed |
LI . |
with little bromine | |

Scalar or ratemeter

1) What is the purpose of the mica window? (1 mark)
if) Explain the purpose of the bromine (2 mark)
Iii)  Why should argon gas be kept at low pressure (1 mark)
IV)  What is meant by the term “dead time” as used in GM tube (1 mark)
V) Briefly explain how GM tube works. (2 marks)
14. (a) State the Ohm's Law (1 mark)
(b) You are provided a rheostat, 2 cells, a voltmeter, an ammeter, a switch and a fixed resistor.
i) Draw a circuit diagram that can be used to verify Ohm's law. (2 marks)
ii) Describe how the above set up can be used to determine Ohms law. (4 marks)

(b) Study the circuit diagram below and answer the questions that follow.

4Q

2Q

12v
: |.....| -
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Calculate

(i) Determine the total resistance in the circuit. (2 marks)
(i)  The current through the 4Q resistor (3 marks)
15. a) State Snell’s law (1 mark)

b) A ray of light travelling from water to glass makes an angle of incident of 30°. Find the angle of

3
refraction in the glass. Refractive index of water = g Refractive index of glass =z(3 marks)

C) State the necessary and sufficient conditions for total internal reflection to occur. (2 marks)

d) The figure below shows a human eye defect.

eye

object
image

(i) State one possible cause of this defect. (1 mark)
(i)  On the diagram, show how the defect is corrected. (2 mark)
16. (a) State the Lenz’s law of electromagnetic induction. (1 mark)

(b) A bar magnet is moved into a coil of an insulated copper wire connected to a zero

centre galvanometer as shown below

A NNNNNNANNANANN
> r I
\ J
SN\ NMNANAAAN
(c)
N
(1) Show on the figure above the direction of the induced current in the coil

(1 mark)
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(ii) State and explain what is observed on the galvanometer when the south pole of the magnet is
moved into and then withdrawn from the coil. (2 marks)

(c)  Atransformer has 800 turns in the primary and 40 turns in the secondary winding. The
alternating voltage connected to the primary is 240V and current of 0.5.A. If 10% of the power

is dissipated as heat within the transformer, determine the current in the secondary coil.(3 mks)

(d) The diagram below shows a three-pin plug.

" =
=) =\
{ - L}
P l'. '. > 8 = "‘, 4
e \ O ) \ Fuse
f \ pey - HR \
/ (7 s
| [@ [ |~ Q

(i) Name the colour of conductors P and Q (2 marks)

(i)  Why is the earth pin longer than the rest in the three-pin plug shown above? (1 mark)
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