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SECTION A 25MKS
Answer all the questions in this section in the spaces provided. 
1. Figure 1 shows a micrometers screw gauge with negative zero error of 0.02mm uses to measure the diameter of a ball bearing 
	[image: ]
Determine the actual diameter of the ball bearing (2mks) 






2. A wooden block resting on a rough surface is pulled by applying a horizontal force F as shown in figure 2 
Indicate on the diagram, all the forces acting o the block other than the weight of the block (2mks)

	[image: ]



3. The diameter of cylinder A in figure 3 is double that of cylinder B 
	[image: ]
Determine the force F necessary to keep the system in equilibrium when a force F is applied as shown (3mks)

4. State one factor affecting the rate of diffusion of gases (1mk) 



5. Figure 4 shows a simple fire alarm 

	[image: ]
Explain how the alarm functions (1mk)





6. Figure 5 shows two identical containers A and B containing equal amounts of water an identical ice blocks

	[image: ] 

State with reason, which water cools faster, assuming the gauze absorbs negligible heat (2mks) 







7. Figure 6 shows a suspended uniform meter rule in equilibrium when a mass of 50g is hang at the zero mark 
	[image: ]
Determine the tension T in the string (3mks) 








8. A Bunsen burner in the laboratory can be tilted over a large angle and still get back to its original position once the tilting force is withdrawn. State two factors that are responsible for this observation (2mks)







9. Figure 7show a syringe full of water. The area of the piston is 1.5cm3 while the area of the outlet is 1.55mm2 The piston is pushed such that it moves from point B in 2 seconds 

	[image: ]
Determine the velocity of water at the outlet (3mks)





10. Sketch a velocity time graph for a body that is uniformly accelerated (1mk) 









11. A high jumper loads on saw dust. Explain how the saw dust helps in reducing the force of impact (2mks) 




12. A bullet of mass 20g moving with a velocity of 30m/s penetrates a sand bag and is brought to rest in 0.05s. Find the average retarding force of the sand (3mks) 





SECTION B 55 MKS

13. a) State Hooke’s law for a spiral spring (1mk) 


b) In an experiment, a spiral spring was hung vertically from a stand and various weights attached in turn to its lower end. The extension of the spring for the various weight was noted. The results were recorded as shown in the following table. 
	Load(N)
	0
	0.2
	0.4
	0.6
	0.8
	1.0
	1.1

	Extension (cm)
	0
	0.95
	1.9
	2.9
	3.9
	5.5
	7.25



i. Plot the graph of load (y-axis) against the extension of the spring (5mks) 
ii. From the graph, determine the elastic limit of the spring  (1mk)

iii. From the graph, determine the spring constant within Hooke’s law (4mks)



14. State what is meant by streamline flow. (1mk) 


b) The figure below shows the cross section of an aeroplane wing (aerofoil), with the aeroplane moving in the direction shown by the arrow. 
		[image: ]

i. Sketch streamlines to show how air flow fast the with as the aeroplane moves (1mk) 


ii. Explain how dynamic lift of the aeroplane is caused by the wing. (3mks)



	c) A water pipe of diameter 5.2cm is connected to another pipe of diameter  1.3cm. The speed of the water in 	    the smaller pipe is 3ms-1. What is the speed of the water in the larger pipe? (3mks) 





15. a) Explain how a person is able to draw milk from a glass using a straw (2mks) 




b) The following diagram shows a simplified hydraulic braking system of a car. 
		[image: ]

i. State the property of the liquid (oil) that makes it more suitable for use as a brake fluid than a gas (1mk) 

ii. Explain how the system works, starting from when the driver presses the foot pedal (4mks) 




iii. Why would the system not function properly if air leak into the cylinder? (1mk)


16. a) In an experiment to demonstrate Brownian motion, smoke was placed in an air cell and observed under a microscope, Smoke particles were observed to move randomly in the cell. 
i. Explain the observation (1mk) 

ii. Give a reason for those of smoke in this experiment (1mk) 


iii. What would be the most likely observation if the temperature in the smoke cell was raised? (1mk) 


b) An oil drop of average diameter 0.7mm spreads out into a circular patch of diameter 75cm on the surface of water in trough. 
i. Calculate the average thickness of a molecule of oil (4mks) 







ii. State two assumptions made in (i) above when calculating the thickness of the oil molecule (2mks)





17. The figure below shows path of ray of yellow light through a glass prism. The speed of yellow light in the prism is 1.88 x 108m/s.
		[image: ]

a) Determine the refractive index of the prism material for the light (speed of light in vacuum = 3.0 x 108m/s (3mks) 




b) i) Show on the diagram the critical angle (1mk)
c) Given that r=21.2°, determine angle Ө (3mks)





d) On the same diagram sketch the path of the light after striking the prism if the prism was replaced by another of similar shape but lower refractive index (use dotted line for your answer ) (2mks) 

18. The figure below shows a wave profile 
	[image: ]
Determine
i. The period of the wave ( ½ mk) 



ii. The amplitude of the wave  ( ½ mk)



iii. If the velocity of the wave is 4m/s, calculate the wavelength of the wav (2mks) 


#
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Section A (25 marks) ; ; :
Answer ALL the questions in this section in the spaces provided

; 1. Figure 1 -shows a micrometers screw gauge with a negative #ero error of 0.02mm used to measure the diameter of i
\ a ball bearing. : : ‘
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figure 2
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Indicate on the diagram, ail the forces acting on the block other than the weight of the block. (2 marks

3. The diameter of cylinder A in figure 3 is double that of cylinder B.

Figure 3

Determine the force F necessary to keep the system in eqhilibrium when a force:F is applied as shown. i
: : 3 Feadahi i (3 marks)
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5. Figure 4 shows a simple fire alarm.
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- . Explain how the alarm functions. = . e (1 mark)
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6. Figure S shows two identical containers A and B containing equal amounts of water and identical ice blocks.
Figure 5 : : »
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- 7+--Figure 6 shows a suspended uniform m
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(3 marks)
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9. Figure 7 shows a syringe full of water. The area of the piston is 1.5cm? while the area of the outlet is 1.55mmz
v The piston is pushed such that it moves from point A to point B in 2 sec
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15. (a)

Treating the first dot on the left-hand
dots into lots of five, determine the
velocity in each interval. Use the
values to complete the table below. :

(3 marks)

(i) Plot the graph of velocity, v,
(y-axis) against the time, .

(5 marks)

(i) From the graph, determine

the average acceleration of the

trolley. (3 Marks)

A spear of mass 2.0 kg moving at a

speed v m s strikes a heap of sand

and sinks 1.5 m into the sand, If the

~ average force resisting its entry is 2
400 N, determine the value of v.

' (3 marks)
Define the term efficiency as applied
in machines. (2 marks)
A pulley system has two pulleys on
the upper block and one pulley on the
lower block. In order to raise a load of
6 N, an effort of 2.5 N is applied.

(i) Draw a sketch to show the pulley
system. (2 marks)

(ii) Determine the efficiency of the
pulley system. (4 marks)

(iii) If the lower block weighs 0.3 N,

what frictional force opposes the

motion? (3 marks)

(o)

(b)

(0

17. (a)

(b)

(i) Explain why thi
measuring the late
substance may not k '

A metal cylinder of n

dipped into boiling water

and then placed in a ez

B

containing 80 g of water Determmei_ £
After stirring, the temperaty @ ﬂ\et:e‘;lﬂ‘:d-

mixture stabilizes at 23.4°C.1 by tae .
the heat gained by the calos (ii) the we -
determine the specific heat ¢ by i ofd
of the metal. (Specific heat e (iii) the maSEEy

of water = 4200 ] kg Lty 3

(iv) the density€

-r2/ 4

Section A (25 mark: y
The figure below S
and M,,, inclined at

vertical object is p& 4

State what is meant by strea 1
flow. (1n
The figure below shows the\'__
section of an aeroplane wing (aer: of
with the aeroplane moving in
direction shown by the arrow.
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(i) Sketch streamlines to show ho
air flows past the wing as the
aeroplane moves, (1 mark)
(ii) Explain how dynamic lift of the ]
aeroplane is caused by the wing.

(3 marks)
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= A fixed mass of a gas at 19°C exerts a
pressure of 2.0 X 106 Pa. What pressure
would the gas exert when the temperature
is raised to 317°C while the volume is held
constant? (3 marks)

% The diagram below shows the velocity—

time graph for the motion of a body.
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Sketch the speed—time graph for the same
motion. (1 mark)
4 steel ball is released at the top of a tall
 glass cylinder containing a viscous liquid.
Sketch the velocity—time graph for its
imotion. (1 mark)
sen 2 body of mass 0.25 kg is acted on
mece, its velocity changes from 5.0 m
7 Sms . Determine the work done
(3 marks)
ached to one end of a string 0.8
whirled in space in a horizontal
. 30 revolutions per minute.
speed of the body along the
snce? (3 marks)
] raises the temperature of
 water from 5°C to 35°C each
ste the energy incident on the
day if only 20% of this energy
by the panel.(Specific heat
ater = 4.2 k] kg1 K1)
g" (2 marks)

difference B

& marks)
wm how a person is able to draw

from a glass using a straw.
; (2 marks)

Sallowing diagram shows a
Wifed hydraulic braking system

Return
spring

(iii)

(0

14. (a)

Water ——

(i)

(ii)

Foot pedal

Brake fluid

Master cylinder
Brake shoe
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(i) State the property of the liquid
(oil) that makes it more suitable
for use as a brake fluid than a
gas. (1 mark)
Explain how the system works,
starting from when the driver
presses the foot pedal. (4 marks)
Why would the system not
function properly if air leaked
into the cylinder? (1 mark)
A hydraulic jack has a piston (large
piston) of diameter 0.32 m while its
plunger (small piston) has a diameter
0f 0.052 m. A force of 500 N is exerted
on the plunger. Determine the upward
force in the large piston. (3 marks)
The diagram below shows a wooden
block of dimensions 50 cm by 40 cm
by 20 cm held in position by a string
attached to the bottom of a swimming
pool.
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The three forces acting on the
block are the tension (7) in the
string, the weight (W) of the
block and the upthrust (1) dueto
water. Write an equation relating
T, W and U when the block is
stationary. (1 mark)
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(ii) Speed of the wave. ' . ' - (2 marks ) B
(¢c) Ifthe frequency of a wave is doubled. State what happens to the energy of the wave if the amplitude remains
constant. : ' ' : ' (1mark) - P

i2. The figure 7 shows path of ray of yellow light through a glass prism. The speed of yellow light in the prismis |
1.88 x 108m/s. '

(a) Determine the refractive index of the prism material for the light

( speed of light in vacuum = 3.0 x 10%m/s) : , ( 3 marks )
(b) (i) Show on the diagram the critical angle . ( 1 mark)

(ii) Determine the value of the critical angle. ( 3 marks )
(c) Given that r = 21.2° determine angle©. ( 4 marks )

(d) On the same figure, sketch the path of the light after striking the prism if the prism was replaced by another of
similar shape but lower refractive index
( Use doted line for your answer ) ( 2 marks )

13. The table below shows how the activity of a sample of iodine - 128 varies with time.

Time (minutes) 0 1020 |30 | 40 |50 |60 | 70| g0

;Activity(disintegration/sec 7581574 1 43.5(33.0 | 25.0 | 19.0{144 | 109] 83

(a) On the grid provided below, plot a graph of activity against time. ( 5 marks)

(b) From the graph, determine the half life of iodine - 128 (2 marks )

(c) How long would the activity of a sample if iodine - 128 take to drop

from 120° to 75 disintegrations per second? ( 2 marks)

(d) (i) Explain what is meant by background radiation. (1 mark)
i4. (a) What is photoelectric effect. ( 1 mark)

(b) The threshold wavelength of a photoemissive surface is 5.55 x 10®m
Take C = 3.0 x 10®m/s
h=6.6x10°J/s
Me=9.1x 10%kg,

Calculate
(i) Its threshold frequency. (3 marks )
(ii) The work function in electron volt. ' ( 3 marks)
(iii) The maximum speed with which a photo electron is emitted if the frequency of radiation is 6.2 x 10" HZ
. (4 marks)
-%. (a) Explain how you can obtain an n-type extrinsic semiconductor. ( 1 mark)
(b) What do you understand by term full wave rectification of A.C ? (1 mark)

(¢ ) The figure 8 shows a bridge rectifier
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iii) The time which elapses before A is vertically above T. ‘ lE] n-ds)
d) Your radio is tuned to a station 150km away. How long doe sit take the signal to reach the receiver.

il (2 marks)

f 17. a) Itisacommon observation that trees growing along a busy road bend towards the road. Explain this
observation. . (2 marks)

b) Figure 7 shows a wave profile.

L
>
s

4t '
Determine i

i) The period of the wave. iark)

i) The amplitude-of the wave. (Lnmak) |, - - . s

iif) Ifthe velocity of the wave is 4mys, calculate the wavelength of the wave. - -(3-marks)

) On the same graph show the wave produced when the frequency is doubled and amplitude halved.
(2 marks)

d) Sound wave fiom a bell rung at night travels as shown in figure 8 below.

State the:property of sound waves illustrated by the diagram. (1 mark)
Explain: why, the wavefronts are curved as shown. - ; (1 mark)
Define: the olm. (1 mark)

| A conductor af a certain material of length 4.0m and cross-sectional area 2.5mm? is found to offer
aresistance ofi 15Q. What length of the wire would offer a resistance of 120Q. (3 marks)

A Foms four student was provided with three resistors of 4 ohms, 6 ohms-and 8 ohms and two dry
cells esch of3V. : . .

Draw a ¢ireuit diagram showing the arrangement of the resistors to give a total current of 1.5A in the

circuit.. Fle cells are connected in series. (3 marks)
Explain why large transformers have oil outside the coils. * (1 mark)
State how:edidy currents are created in a transformer. — (2 marks)
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