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SECTION A (25 Marks)

1. The figure below shows a micrometer screw gauge being used to measure the diameter of a rod. The
thimble scale has 50 divisions.
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State the reading shown above. (2 marks)

2. The figure below shows water placed in a measuring cylinder calibrated in cm?®

An object of mass 50.1g and density 16.7 g/cm? is lowered gently in the water. Indicate on the diagram the new
level. (1 mark)

3. An object is attached to a spring balance and its weight determined in air. It is then gently lowered into a
liquid in a beaker. State what will happen to the reading. (1 mark)

4, The figure below shows a uniform meter rule pivoted at the 23cm mark with a mass of 3.6kg hanging at
Ocm mark the system is in equilibrium.
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100cm

Determine,
1) The weight of the rule (2 marks)
i) The normal reaction force R at the rule (1 mark)

5. When a mercury in a glass thermometer is used to measure the temperature of hot water, it is observed
that the mercury level first drops before beginning to rise. Explain
(2 marks)

6.  Atrolley of mass 0.5kg moving with a velocity of 1.2m/s collides with a second trolley of mass 1.5kg
moving in the direction with a velocity of 0.2m/s. If the Collins is inelastic, determine the velocity of the
trolleys after collsion. (3 marks)

7. Ablock of copper of mass 2kg and specific heat capacity 400 J/kg K initially at 81°C is immersed in
water at 20°C. If the final temperature is 21°C, determine the mass of water.
(3 marks)
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8.  When a body of mass 0.25kg is acted on by a force, its velocity changes from 5m/s to 7.5m/s, determine
the work done by the force. (3 marks)

9.  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.
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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. (2 marks)
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10. The figure shows the velocity time graph of two identical spheres released from the surfaces of two

liquids A and B.
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Give a reason why the terminal velocity of the sphere In B is higher than in A. (1 mark)

(a) Mark accurately the point in liquid L that is at the same pressure as point P

(1 mark)
(b) If the atmospheric pressure is 103000N/m? and the density of liquid Lz is 103kg/m? determine the
pressure acting at point A. (3 marks)

SECTION B (55 MARKS)

Answer all questions in this section
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12 (a) The velocity-time graph in the figure below illustrates the motion of a ball which has been projected
vertically upwards from the surface of the moon. The weight of the object on earth’s surface is 20N, when the

acceleration due to gravity is 10ms.
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(1 mark)

State why the velocity becomes negative after 3 seconds.

(i)

(1 mark)

Determine the acceleration of free fall on the moon showing clearly your work

(i)
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(iii)  Determine the total distance traveled by the ball in 1.0 sec (2 marks)

(iv)  Find the weight of the ball on the moon (2 marks)

(v) If the ball was projected vertically upwards on the earth with the same velocity. What difference
would you expect to observe in the velocity-time graph above? Illustrate with a sketch on the same
axis. (1 mark)

(b) The figure below represents part of a tape pulled through the ticker-timer of frequency 50Hz moving down
an inclined plane.
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If the trolley was allowed to move down the inclined plane for 4 seconds. Calculate the distance it covers.

(3 marks)

(b) 200g of a solid was uniformly heated by a 0.2kw heater for sometime. The graph in the figure below shows
how the temperature of the solid changed with time.
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(i)  Explain what is happening between OA and AB. (2 marks)
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(i) Name one machine that has a velocity ratio of less thanone  (V.R<1) (1 mark)

(b) The figure below shows a set-up used to find the mechanical advantage of a pulley system\
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On the axes provided sketch a graph of mechanical advantage (M.A) against load (L)

(2 marks)
1
Bl
Mechanical
Advantage 21—
L
0

Load (N)

(c) A hydraulic machine is used to raise a load of 100kg at a constant velocity through a light of 2.5m.
The radius of the effort piston is 1.4cm while that of the load piston is 7.0cm. given that the machine
is 80% efficient, calculate: -

Q) The effort needed (3 marks)

(i)  The energy wasted in using the machine (3 marks)

15.a) Define pressure and state its S.I Units. (2 marks)
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b) State Pascal’s principal. (1 mark)

C) In construction of a mercury barometer care is taken to make sure it has no gas in the space above
mercury.
i) How would you test whether there is gas above? (1 mark)

iii) State the problem caused by the presence of gas in the barometer. (1 mark)

d) Find the total pressure experienced by a diver 8 meters below the sea surface.

Take; Atmospheric pressure = 103 360N/m?. Density of sea water 1030kg/m?®
(3 marks)

e) i)  The air pressure at the base of a mountain is 75.0cm of mercury while at the top it is 60.0cm of mercury.
Given that the average density of air is 1.25kgm™ and the density of mercury is 13600 km, calculate

the height of the mountain.
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i) State factors that affects pressure due to liquid column. (2 marks)

He.'(;li."::g clernent
1) Explain the purpose of the bimetallic strip. (2 marks)

i) Describe how the circuit controls the temperature when the switch is closed.
(2 marks)

b) (i) Explain why bodies in circuit motion undergo acceleration even when their speed is constant.
(2 mark)
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(iii) A particle moving along a circular path of radius 5¢cm describes an arc of length 2cm every
second. Determine:
1) Its angular velocity (2 marks)

(iv) A stone of mass 40g is tied to the end of a string 50cm long and whirled in a vertical circle at
2rev/s. Calculate the maximum tension in the string.
(3 marks)
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SECTION A: (25 MARKS)

1. The figure below shows two mirrors M1 and My placed at an angle of 80°. A ray of light incident
to the mirror makes an angle of 45° with the mirror M1. Find the angle the ray turns after reflection
in the two mirrors. (3mks)

1}
45"
Incident ray
30
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2. The figure below shows two charged spheres A and B. If the two spheres are brought into contact
and then separated complete the diagram showing charge distribution on the two spheres after
separation. (2mks)

+ +
+ + +
3. Explain "bdlarization reduces fin a simple cell. (Amk)
4. The diagram below shows a method of magnetization.

Physics Paper 2 2




FOR MARKING SCHEMES INBOX 0724351706

Ferromagnetic material is being magnetized sketch a graph to show how the strength of a magnet being
created varies with the number of strokes. (2mks)

Magnetic strength

Number of strokes

5. The figure below shows the magnetic field between two parallel current carrying conductors
A and B placed close to one another current flows in the opposite directions.

\

Indicate the direction of force F, due to the current on each conductor.

6. The figure below show water waves moving from a shallow region to a deep region. Complete the
diagram to show the appearance of the waves in the deeper region. (2mks)
Shla LLOW
Region
b
7
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7. An echo sounder produces a pulse and an echo is received from the sea bed after 0.4 seconds.

If the speed of sound in water is 1500m/s. Calculate the depth of the sea bed. (2mks)
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Physics Paper 2 3
8. The diagram below shows a ray of light travelling from water to glass given that the refractive index of

water and glass are 1.33 and 1.5 respectively find the angle of refraction in glass. (3mks)

Water
SB°
las<
A d
9. Below is part of the electromagnetic spectrum in order of increasing wavelength.
A B C | Visible light Infra-red D E
How are waves A produced? (2mks)

10. The figure below shows an image formed by concave mirror. Complete the drawing rays and locate the
position of the object. (2mks)
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Physics Paper 2 4
11.  The figure below shows capacitors connected to a d.c. supply.

12V :[—l:——'l'sm
el

Determine the charge stored in the 3uF capacitor. (3mks)

12. A pendulum bob takes 0.5 seconds to move from its mean position to a maximum displacement position.
Calculate its frequency. (2mks)
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SECTION B: (55 MARKS)

13. €)) A defective eye focuses a near object as shown in the figure below.

neoar - - _
ObJeCt =

Q) State the defect. (Amk)
(i) Suggest a suitable lens that can be used to correct the defect. (Amk)
(iii)  Draw a diagram to illustrate the correction of the defect. (2mks)

(b) 0] A real image, half the size of the object is formed by a lens. If the distance

between the object and the image is 450mm. Determine the focal length of

the lens.

(3mks)
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(i) The figure below shows a virtual image formed by a convex lens. Complete the

ray diagram to show the position of the object. (3mks)
A
.
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14. @ State Faraday’s law of electromagnetic induction. (Amk)

(b) The figure below shows a simple transformer. Study it and answer the questions that follow.
Laminatad soft-lron
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0] Explain why the core-is-a-eentirtetstoop (Amk)
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(i)  Give areason as to why the core is laminated. (Amk)

(iii)  State and explain which coils are thicker. (2mks)

(© State one difference and one similarity between a step up transformer and an induction coil.
(2mks)

(d) State two advantages of the use of alternating voltage for the transmission of electrical

energy. (2mks)
(e) In the circuit below, the e.m.f of the battery is 2.1V and has an internal resistance of 0.5Q2.
|
] ]
24V
® 1
)
1o
S5
(-




FOR MARKING SCHEMES INBOX 0724351706

Q) Determine the effective resistance in the circuit. (2mks)

(i) Determine the ammeter reading when the switch is closed. (2mks)

15. @ Figure 6 below shows an X-ray tube.
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Q) Name the elements used in making the parts labelled A and B. (2mks)
(i) Explain the use of the part labelled C. (Amk)

(iii)  Explain how the X-rays are produced. (2mks)
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(iv)  Why is the X-ray tube evacuated? (Amk)

(b)  The penetrating power of X-rays is normally varied depending on the intended use. Explain
briefly how this is done. (Amk)

(c)  Theenergy of X-rays is 1.989 x 1074 joules. Given that the speed of light is 3.0 x 108m/s and
plank’s constant is 6.63 x 1034JS. Find the wavelength of the X-rays. (2mks)

(d) The figure below shows a wave form displayed on the screen of C.R.O when the time base
is set at 20ms per division.

AV VA
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16. @)

(b)

Determine the frequency of the signal. (3mks)

Give a condition necessary for electrons to be emitted from the cathode of a photocell. (1mk)

In an experiment using a photocell, ultraviolet light of varying frequency strikes a metal surface.

The maximum Kinetic Energy (K.Emax) of photoelectrons for each frequency f
is measured. The graph below shows how the maximum kinetic energy varies with the

frequency f .
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Use the graph to determine:
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Q) The Threshold frequency, f . (Amk)
(i) Planck’s constant, h. (3mks)
(iii)  Work function of the metal. (3mks)

(© The figure below shows the variation of photoelectric current with applied voltage when
a surface was illuminated with light of a certain frequency. On the same axes, sketch the
graph when a light of higher intensity but same frequency is used to illuminate the same
surface. (1mk)
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17. (@) Q) Define the term half life of a radioactive material. (Imk)

(b) The figure below shows a decay of a certain element. The diagram is drawn to scale.
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From the graph find:
Q) Half life of the element. (Imk)
(i) Number of half lives undergone when the count rate is 10 atoms. (2mks)

(iii)  The following is part of a radioactive decay series.

232 B a Y 228
o N g X— Y

Determine the value of ‘a’ and ‘b’. (2mks)

18. @ Define the term doping. (Amk)

(b) The diagram below shows a bridge rectifier for alternating current. Complete the diagram by
placing the diodes in the correct order. (2mks)
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(©)

(d)

b N\,

= [

__D___h

Explain why a bridge rectifier circuit is better than a single diode rectifier circuit. (1mk)

What happens to depletion layer when diode is reverse biased.

(1mk)
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Physics Paper 3 Turnover
1. You are provided with the following apparatus:
e Two optical pins mounted on corks.

Candle.

Metre rule.

Screen.

White sheet of paper.
Lens and lens holder.
Plane mirror.

Clamp stand.

Boss and a clamp.
Piece of cellotape.
Vernier calipers.

(@)  Setup your apparatus as in figure 2 such that the tip of the cork is vertically above the
center of lens.

N\,
the lens. 777777777 7777777777777,

Figure 2
(b)  Raise the cork until it coincides with is image without any parallax.

(c)  Measure the height h. h= cm (2mks)

(d)  Measure the thickness of the lens t. t= cm (1mk)

(e)  Calculate the focal length from f :% f = cm (Imk)
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PART B

J P =
|
l

(@)  Place pin P1 and Pin P2 3cm apart and at right angle to the principal axis of the
convex lens.

(b)  Place the candle behind Py to illuminate it.
(c)  Fix the white sheet of paper on the screen using a cello tape.

(d)  Place the screen in front of the lens and move it until a shape image of pin appear
on the screen.

(e)  Draw a line against image of P1.

()  Without moving the screen, move the candle behind P2 so that a shape image of
P> appears on the screen.

() Draw a line against the image of P, and measure the distance d1, between the
two images.

d
(h)  Calculate the magnification from M = d—l
0

0] Complete the table using other values of the objects distances (U) in the table.

Obiject distance | di(cm) Magnification 1
U(cm) (M) M
1. 23.5
2. 26.5
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3. 30.0
4. 35.0
S. 40.0
6. 45.0
7. 50.0

() Plot a graph of U (cm) againstﬁ.

(5mks)
(5mks)
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(k)  Determine the gradient of the graph. (3mks)

Physics Paper 3 4
Q) Given that U? = ﬁ + 1 determine the focal length of the lens. (2mks)

(m) Calculate the average value of focal length. (Imk)

2. You are provided with the following apparatus.
e 2 newdry cellssize D
A cell holder.
One 100cm resistance wire mounted on millimeter scale.
1 switch.
1 Voltmetre 0 — 3V.
1 Ammeter 0 — 1A.
8 connecting wires (4 with at least 1 crocodile clip).
Resistor wire mounted on cardboard.

(@)  Connect the circuit as shown below in figure 3.0.

@

R e
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Figure 3.0

Record the reading of

Q) Ammeter, I = A (Imk)
(i)  Voltmeter, V= \ (Imk)
(iii))  GiventhatK = \T/ find K= (1mk)

(b)  Disconnect figure 3.0 above and arrange the apparatus as shown below.

AN
gLia
e
R
L

®

Crocodile Resistance Wire
. chip

(1)  Adjust the position of crocodile clip on the resistance wire to a point such that
L = 10cm.

(i)  Record in the table 2, the value of p.d across R and corresponding current
through R.

(ili)  Repeat procedure in (2) above for L = 20, 30, 40, 50, 60, 70cm.

L(cm) 10 20 30 40 50
V(V)
I(A) (5mks)

(iv)  On the grid provided plot the graph of V (Y-axis) against I (X-axis). (5mks)

Physics Paper 3 6
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(v)  Find the slope of the graph. (2mks)
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Physics Paper 3 7
(vi)  What quantity is represented by the slope of the graph? (Imk)
PART B

You are provided with the following:

A 70cm long thread.
Stopwatch.

Metre rule.

Clamp, boss and retort stand.
Small pieces of wood.

Proceed as follows:

(i)

Using the provided thread, tie the marble to be used as a pendulum clamp the thread
so that the length of the pendulum to the centre of the marble is 50cm as in figure 3.

Pieces of wood

1

|

Clamp

SOcm

_‘{ ‘ ’ Marble

Displace the marble slightly so as to oscillate along the vertical plane.
Time and record the time, t, for 20 oscillations.

t= S (Imk)
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(i) If the oscillation of the marble is given by the formulaT? =

Use the values in part (i) above to determine the value of g.

Physics Paper 3 8

A2y

g

(3mks)




