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This paper consist of 9 printed pages candidates should check the questions paper to ascertain that all the pages are printed as indicated and that no questions are missing
SECTION A 25MARKS
1. The block of wood on the balance in the figure below is a cube of side 20cm Determine its density in kgm-3 (3mks)
		[image: ]







2. The diagram below shows a pith ball in a flask. When a jet of air is blown over the mouth of the flask, the pith ball is found to rise from the bottom. Explain this observation (2mks) 
		[image: ]







3. It is observed that a smelly gas released at the back of the laboratory spreads faster on a hot day than on a cold day. Explain (1mk) 



4. The diagram below 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 
		[image: ]


The side mad of the metal is now heated with a Bunsen flame. State with reason the side to which the rod is likely to fit (2mks) 






5. When a piece of metal is place in water it sinks. But when the same piece of metal is placed on a block of wood it floats explain the observation (2mks) 




6. A bullet traveling at a speed of 100ms-1 strikes a wall and penetrates 2cm. How long does the bullet take to stop after striking the wall? (3mks) 





7. A balloon of volume 1.5cm3 containing helium gas at a pressure of 3.0 x 106pa is released from the ground when the temperature is 20°C. What will be the pressure when it reaches a point where the volume becomes  3.0m and the temperature 5°C (3mks)






8. Explain why mercury forms a convex meniscus and water a concave meniscus in a tube (2mks) 




9. A force of 3500N acts on a stationary body of mass 20kg for 0.02 seconds. Calculate the velocity attained by the body (2mks)





10. The diagram below shows two identical iron rods, one is placed on a wooden block and the other on a metal block. The ends of the rods are heated as shown. 
		[image: ]
State with reason the piece of wax that melts first (2mks) 




11. A stone is tied to a string and whirled in a horizontal circle at a constant speed. In which direction is the stone being accelerated at each point of its path? (1mk) 



12. A force of  2.0N compresses a spring by 1.0mm. Determine the energy stored  in the spring










SECTION B 55MKS
13. a) Define the term ‘velocity’. (1mk)
b) The following figure shows velocity –time graph for the journey of a car in 100minutes. 

[image: ]

i. Determine the acceleration of the car between A and B and between C and D (4mks) 





ii. Determine the distance covered by the car during the journey (3mks) 




iii. Determine the average velocity of the car (2mks)



	c) A ball rolls off a platform of height 1.8m at a horizontal speed of 15 ms-1. How far off the edge of the 	  		platform does it land? (4mks) 


14. A car of mass 2000kg travelling at 5ms-1 collides with a minibus of mass 5000kg travelling in the opposite direction at 7ms-1. The vehicles stick and move together after collision. If the collision lasts for 0.1seconds; 

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




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




c) Calculate the change in kinetic energy of the system (3mks) 




d) Explain the change in kinetic energy of the system (1mk)


15. a) What is the difference between longitudinal and transverse waves? (2mks) 


b) The following figure shows a transverse wave travelling along the x-axis. 
	[image: ]
i. Determine the wave length and the amplitude of the wave. (2mks) 



ii. If the time taken by the wave to move from O to A is 0.04 seconds, determine the frequency and the speed of the wav (4mks) 






	c) A person stands between two vertical cliffs 400m from the nearer cliff. The cliffs are x distance apart.
	Every time the person strikes the rock once, two echoes are heard, the first one after 2.5s and the second one  	2.0 s later. Calculate 
i. the speed of the sound in air (3mks) 




ii. the value of x (2mks)




16. a) The following figue shows an object, O, 3cm high placed in front of a concave mirror. C is the centre of curvature mirror. C is the centre of curvature of the mirror. 
	[image: ]

By constructing a ray diagram, determine the size and the position of the image formed. (3mks)












b) The table shws the object distance, u, and the corresponding image distance v, for an object placed in front of a concave mirror. 
	u (cm)
	20
	25
	30
	40
	50
	70

	v(cm)
	20
	16.7
	15
	13.3
	12.5
	11.6

	 (cm-1)
	
	
	
	
	
	

	 (cm-1)
	
	
	
	
	
	



i. Complete the table by filling in the values of    and  (2mks
ii. plot a graph of   (y-axis) against   (5mks)
iii. From the graph, determine the focal length of the mirror. (3mks) 




17. The figure 6 shows a transverse wave travelling along the horizontal axis 
	[image: ]

determine 
i. Wave length of the wave in metres (2mks) 




ii. Amplitude of the wave (1mk) 



iii. If the time take by the wave to move from O to A IS 0.02seconds Determine frequency of the wave (3mks)

#
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L.~ The block of waad on the balance in figure | is a cube of side 20cm. Determine its density in kgin? (3 marks)
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" 2. The figure below shows a pith ball in a lNask. When a jet of air is blown over the mouth of the Mask, the pith ball
is found to rise from the bottom. Explain this observation. (2 marks)
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l pith ball

3. Itisobserved thata smelly gas released at the back of the laboratory spreads fasteron a hot day than on a cold day.
Explain. : ' (1 mark)

4. Figure 3 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. u
' ) : wood

metal

N :

I
The side made of the metal is now heated with a bunsen flame. State with reason the side to which the rod is likely
otk -, 7 . . ‘ - {2 m?rks)

5. When a piece of metal is placed in water it sinks. But when the same piece of metal is placed on a block of wood -
it floats. Explain the observation. : (2 marks)
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6. A bullet ravelling at a speed of T00ms™! strikes a wall and penetratés 2cm. How long does the bullet take ta stop
after'striking the wall 2. (3 marks)

7. A balloon of volume 1.5m’ containing helium gas at a pressure of 3.0 x |0°Pa is released from the ground when
the temperature is 20°C. What will be the pressure when it reaches a point where the volume becomes 3.0m’ and

| the temperature 5°C ? (3 marks)

8. Explain why mercury forms a convex meniscus and water a concave meniscus in a tube.

9. A force of 3500N acts on a stationary body of mass 20kg for 0.02 seconds. Calculate the velocity attained ! y the
body. (2 -aarks)

10. Figure 4 shows two identical iron rods, one is placed on a wooden block and the other on a metal block. The ends
of the rods are heated as shown.

wax wax

Bunsen burner

Fig. 4

(2 marks)

State with reason the piece of wax that melts first.

11. A stone is tied to a string and whirled in a horizontal circle at a constant speed. In which direction is the stone
(1 mark)

being accelerated at each point of its path ?
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(i) Determine the acceleration of the
car between A and B and between
Cand D. (4 marks)

(ii) Determine the distance covered
by the car during the journey.

(3 marks)
(iii) Determine the average velocity of
the car. (2 marks)

(c) Aballrolls off a platform of height 1.8
m at a horizontal speed of 15 m s71.
How far off the edge of the platform
does it land? (4 marks)

‘a)  Write the expression for the equation of
continuity and explain each component
of the equation. (2 marks)

5 The figure below shows a Bunsen
burner in operation with the air hole
open. b

’ * ’» Barrel
Metal rin
Air —1/‘ ‘\:_ Air from gutsnde
Jet

Explain how the air is drawn into
the barrel when the gas supply is

opened.

(2 marks)

(ii) What is the purpose of the metal

ring? (1 mark)
18. (a) You are provided with the following:
— atest tube
— lead shot

— water in a beaker

— aliquid of a density different from
that of water.

Describe how you would construct
and calibrate a simple hydrometer
and use it to measure the density of
the liquid. (5 marks)
(b) A block of wood of mass 5 000 kg and
density 600 kg m~2 floats on water.
Determine the minimum weight
that can be placed on the block to
make it sink. (Density of water is
1000 kg m=3.) (5 marks)

Paper 2
Section A (25 marks)

1. Determine the total capacitance of the
arrangement below. (1 mark)

——

3uf  2uf

2. State what is meant by polarization in a
simple cell. (1 mark)
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(e) Explain why itis notadvisable to fix the

switch of a light bulb in a bathroom.
(2 marks)

19. (a) The figure below represents an X-ray

tube. The anode is made up of thick
copper metal with an embedded
tungsten metal.
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(i) Determine the wavelength and
the amplitude of the wave.
(2 marks)
(ii) If the time taken by the wave to
move from O to A is 0.04 seconds,
determine the frequency and the
speed of the wave. (4 marks)
A person stands between two vertical
cliffs 400 m from the nearer cliff. The
cliffs are x distance apart. Every time
the person strikes the rock once, two
echoes are heard, the first one after
2.5 s and the second one 2.0 s later.
Calculate:
(i) the speed of the sound in air.
(3 marks)
(ii) the value of x. (2 marks)
State Faraday’s laws of electromagnetic
(1 mark)
A transformer supplies a current of
13.5 A at a voltage of 48 V to a certain
device from an a.c. mains supply of
240 V. Given that the transformer is
90% efficient, calculate:
(i) the power wasted.

induction.

(3 marks)
(ii) the primary current. (1 mark)
State any three factors that lead to
energy loss in a transformer.

(3 marks)
Explain why power transmission
over long distances is done at high
woltages. (2 marks)

Copper anode

o 20000V

To low
-
voltage
source

(i) Explain how X-rays are produced
in the tube. (2 marks)

(ii) How can the intensity of the X-
rays be reduced? (1 mark)

(iii) The potential difference between
the anode and the cathode is

20 kV as shown in the diagram.
What would be the maximum
velocity of the electrons hitting

the target? (3 marks)

(Charge on an electron = 1.6 x
10-1° C; mass of an electron = 9.1

x 10731 kg.)

(b) (i) Statetwo factors which determine

the speed of photoelectrons
emitted by a metal surface.
(2 marks)

(ii) Inanexperimentusingaphotocell,
ultraviolet light of varying
frequency but constant intensity
was made to strike a metal surface.
The maximum kinetic energy
(K.E..,,,) of photoelectrons for
each frequency, f, was measured.
The graph below shows how the
maximum kinetic energy (K.E. S
varies with the frequency, f.

Model examinations
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Determine the speed of the wave.
(2 marks)
An object, O, is placed in front of a convex
" mirror. Draw appropriate rays to locate the
image formed. (2 marks)
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The figure below shows rays of light AO, BO
and CO incident on a glass—air interface.
OC!, OB! and OA! are the corresponding
emergent rays. :

A|
. o
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B o 147°
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¢ of light, an opaque
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3 Determine the critical angle of the glass
material and the refractive index of the
glass material. (3 marks)

9.  Anilluminated object is initially placed 30
cm from a converging lens of focal length
15 cm. The object is then moved to a point,
10 cm from the lens but on the same side
it was initially. State two differences, other
than magnification, between the initial
image and the one formed after changing
the position of the object. (2 marks)

Screen

1L

13.

14.

15.

Explatm why alpha pacticles awe mare

ionizing than beta particles. (2 marks)
When a monochromatic beam of a
radiation is shone on a clean calcium oxide
surface some of the ejected photoelectrons
have more kinetic energy than others.
Explain. (1 mark)
The following equation represents a
nuclear reaction involving the nuclide
polonium-18 (Po).

214

218 4
g3Bi

po M > %3Pb 2>
Identify particles m and 7. (2 marks)
A student connected a filament lamp to a
battery through a switch. A high resistance
voltmeter read 12 V when connected across
the battery with the switch open. When the
switch was closed the voltmeter read 10.8
V. An ammeter connected in series read
1.8 A. Calculate the internal resistance of
the battery. (2 marks)

Section B (55 marks)

16.

Tﬁl cm

(a) The following figure shows an object,
O, 3 cm high placed in front of a
concave mirror. C is the centre of
curvature of the mirror. )

D)

04cm

20cm

O

By constructing a ray diagram,
determine the size and the position
of the image formed. (3 marks)

X

Model
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%ebmasing wave length
Indicate the region for the following . ) (2m:
(i) X - rays

(i) Ultraviolet

10. The figure 5 shows a human eye with a certain defect.

Fig 5
F
Noveaal Neas
foint Eqe
lent
(i) Name the defect

(1 mark)

(ii) On the same diagram sketch the appropriate lens to correct the defect and sketch rays to show the effect of 4

lens. (2 marks ) 3
SECTION II ( 55 MARKS )
Answer all the questions
11. (a) State the difference between longitudinal and transverse waves. (2 marks )
(b) The figure 6 shows a transverse wave traveling along the horizontal axis
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(I) Wavelength of the wave in metres. (2 marks )
(11) Amplitude of the wave. (1 mark )

(III) If the time taken by the wave to move from O to A is 0.02 seconds

Determine ;
: A
(i) Frequency of the wave. (3 marks) <"
. -
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