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SECTION A
1. 
A rope is attached to a block that has a weight of 120N. When the rope exerts an upward force of 250 N on the block, what is the net force on the block?

A: 130N up 
B: 370N up 
C: 130N down 
D: 370N down
2. 
Which of the following statements describes an electric generator?

A: A magnet is rotated through a coil of wire to produce an electric current.

B: Electric potential in a rotating coil of wire creates a permanent magnet.

C: An electrical current causes a coil of wire to rotate in a magnetic field.

D: Forces from a permanent magnet allow a coil of wire to rotate.
3. 
A neutral balloon is rubbed with a piece of wool cloth. As a result, the balloon has a negative static charge. Which of the following statements best explains why the balloon has a negative charge?

A: The balloon is a conductor. 
B: The balloon is an insulator.
C: The balloon transfers charges to the cloth.

D: The balloon receives charges from the cloth.

4. 
Electromagnetic waves with low frequencies have been used for long-distance underwater communication. These waves most likely belong to which of the following parts of the electromagnetic spectrum?

A: gamma rays 


B: infrared waves 
C: radio waves 


D: x-rays

5. 
Which of the following statements best explains how heat flows by conduction? 
A: A large mass of air begins to move faster.

B: Energy is transferred by electromagnetic waves. 
C: Energy is transferred from molecule to molecule.

D: A large mass of warm air rises, replacing the cooler air above.
6. 
Work is performed on an object by raising it 2m above the ﬂoor. Which of the following types of energy must change in this situation?

A. chemical energy 

B. magnetic energy

C. mechanical energy 

D. thermal energy

7. 
Which of the following properties makes a light wave different from all mechanical waves?

A: A light wave slows down in a vacuum.

B; A light wave is able to transmit energy.

C: A light wave exists as a transverse wave.

D: A light wave can travel without a medium.
8. 
A person starts driving and travels 3 km east to a store. The person then turns around and travels 1 km west to another store. Finally, the person travels 2 km west, back to the starting point. What distance has this person traveled? 
A: 0km 


B: 3km
 

C: 5km 


D: 6km
9. 
A 2 m long pendulum swings back and forth 6 times in 1 7 seconds. What is the period of the pendulum?

A: 0.4s 


B: 2.8s 


C: 12s 


D: 34s
10. 
Two positively charged objects are separated by a large distance. One of the positively charged objects is replaced by a negatively charged object, and the two objects are moved closer to each other. Which of the following occurs in this situation? 

A: 
The attractive force becomes a repulsive force, which increases as the objects move closer to each other. 
B: 
The repulsive force becomes an attractive force, which increases as the objects move closer to each other. 

C: 
The attractive force becomes a repulsive force, which decreases as the objects move closer to each other.

D: 
The repulsive force becomes an attractive force, which decreases as the objects move closer to each other
11. 
Which of the following has the greatest momentum?

A: 0.2 kg ball moving at 40 m/s A 


B. 500 kg car traveling at 16 m/s

C: 2000 kg truck traveling at 9 m/s 


D: 50 kg child skateboarding at 4 m/s

12. 
The potential energy of a 77kg diver standing on a 20 m high diving tower is 15,400 J. Two-thirds of the way down during the dive into the pool, his potential energy is 5,100 J. Neglecting air resistance, what is the diver’s kinetic energy at this point?

A: 2,550 J 

B: 7,650 J 

C: 10,300 J 

D: 12,850 J
13. 
Sound travels through air, steel, and water at different speeds. Which list is ordered from the substance that sound will travel through the slowest to the substance that sound will travel through the fastest?

A: air, water, steel 

B: steel, air, water

C: water, air, steel 

D: water, steel, air
14. 
What method of heat transfer allows the Sun’s heat energy to reach Earth through the vacuum of space? 
A: condensation 

B: conduction 
C: convection 
D: radiation

15. 
An athlete is training for a race by performing timed trials of sprints up a staircase. Which set of variables most directly affects the athlete's power?

A: body weight, height climbed, width of steps -

B: body weight, time spent climbing, width of steps

C: height climbed, time spent climbing, body weight

D: height climbed, time spent climbing, width of steps

16. 
A mechanical system is oscillating at resonance with constant amplitude. Which one of the following statements is not correct?

A: The applied force prevents the amplitude from becoming too large.

B: The frequency of the applied force is the same as the natural frequency of oscillation of the system.

C: The total energy of the system is constant.

D: The amplitude of oscillations depends on the amount of damping.

17. 
Sound from a distant source is louder at night than during day due to

A. refraction 
B. diffraction 
C. reﬂection 
D. interference
An ideal gas, initially at a temperature of 27°C, is heated until both pressure and volume are doubled. Find the final temperature in °C

A: 6.75 

B: 27 

C: 108 

D: 927

19. 
Which one of the following would not reduce the energy losses in a transformer?

A: using thinner wire for the windings

B: using a laminated core instead of a solid core

C: using a core made from iron instead of steel

D: using a core that allows all the flux due to the primary coil to be linked to the secondary coil

20 
Which of the following is true? 
(i) A given mass of water has a minimum volume at 4°C

(ii) Between 0°C to 4°C convection will not take place in a vessel of (water heated at the bottom.

(iii) Expansion occurs when water freezes
A: (i), (ii) and (iii)  

B: (i) and (ii)  


C: (ii) and (iii) 


D: (i) and (iii)
21. 
A 9V battery is composed of six 1.5 V cells, each of internal resistance 0.2Ω connected in series. The greatest current that can be obtained from such a battery is 
A: O.3A 

B: 1.3A 

C: 1.5A 

D: 7.5A

22. 
An open pipe and a closed pipe have their first overtone identical in frequency. Their lengths are in the ratio of

A: 1:2 

B. 3:4 

C: 2:3 

D: 4:5

23. 
The half-life of a radioactive gas is 2 minutes. What fraction of the original mass will remain after 8 minutes? 
A: l/4 
B: 1/8  
C: l/l6 
D: l/32

24. 
In photoelectric emission, the higher the frequency of light,

A. The more electrons ejected 
B. The faster the electrons are ejected

C. The fewer electrons ejected 
D. The larger the electrons are ejected

25.
A parallel beam of light is produced by reﬂection from a concave mirror when a point source of light is:

A: at the center of curvature of the mirror.

B: at the pole of the mirror.

C: between the pole and the principal focus.

D: at the principal focus of the mirror.

26. 
A rocket engine can work at great heights where very little air is present because 
A: of inertia.

B: It uses air as fuel

C: It carries its own fuel and oxidizer.

D: Of the upward thrust on it which is not equal to the opposite downward thrust.

27. 
A beam of white light is to be passed through a combination of two filters. Which filter combination will only allow red light.

A: Blue and red filters. 


B: Cyan and red filters.

C: Yellow and magenta filters. 
D: Magenta and cyan filters.

28. 
A metre rule of mass 100g balances at the 45cm mark. When a mass of X is placed at the 10cm mark the pivot has to be shifted to the 30cm for the metre rule to balance. What is the value of X?

A: 15g 

B: 75g 

C: 100g 

D: 150g. 
29. 
Which of the following belong to the second class of levers in machines?

A: Pliers 
B: human arm 
C: beam balance 

D: bottle opener

30. 
Which of the following one when light propagates from a denser medium to less dense medium
A: light passing through the normal refracted through 90 ̊
B: light is refracted towards the normal

C: light is refracted away from the normal

D: light is not deviated

31. 
Which of the following can be deflected by magnetic fields?

(i) Gamma rays 
(ii) Cathode rays 
(iii) X-rays 
(iv) beta paricles

A: (i) and (ii) only 

B: (i) and (iii) only

C: (ii) and (iii) only 

D: (ii) and (iv) only

32. The figure below shows the screen of acathode ray oscilloscope showing a.c voltage
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Determine the frequency of the wave given -that the time base is calibrated 10mm
A: 1.7×10-2Hz 
: B 10Hz 
C: 17Hz 
D: 60Hz
33. 
Which feature in a moving coil galvanometer is where eddy currents are induced?

A: Coil 


B: frame on which coil is Wound 


C: iron core 

D: hair springs
34. 
Which of the following are the energy changes in an X-ray tube? 
A: Kinetic energy —>heat + X-rays B: heat —>kinetic energy -—>X-rays

C: electric energy —>heat  
kinetic energy—> heat +X-rays

D: electric energy 
kinetic energy +heat_+ X —rays

35. In order to move in a circular path at a uniform speed, a body required centripetal force. The direction of this force is

A: towards the center of the circle.  B: away from the center of the circle.

C: tangential to the circular path. D: along the circumference of the circle.

36. 
An immersion heater of power 15OOW is used to melt 250g of ice at -1 ̊C and raise the temperature of the water formed at 25 ° C. Calculate the time taken in seconds

A: 110.8  

B: 73.9 

C: 27.3 

D: 13.7

37. 
In a hydraulic press, the area of the piston on which the effort is applied is made small in order to;

A: obtain a pressure as large as possible.

B: Facilitate the movement of the piston downwards.

C: Transmit pressure equally throughout the liquid.

D: Transmit a force as large as possible to the load.

38. 
Which of the following is true about properties of mercury to be suitably used in thermometers?

A: Irregular expansion 


B: low boiling point
C: good conductor of heat 

D: wets glass. 
39. 
During an inelastic collision.

A: neither momentum nor Kinetic energy is conserved

B: momentum is conserved, but not kinetic energy

C: kinetic energy is conserved but not momentum 
D: momentum and kinetic energy are conserved

An oleic acid oil drop of volmne 0.O871mm3 is allowed to drop on the surface

of water containing lycopodium powder. If a circular oil fihn of diameter

20mm is formed on the surface of water, then the thickness of the oil

molecule in the fihn is

A.2.75x10-3mm 
B: 1.67xl 04mm 
C: 2.77x10-4mm  
D: l.67x10-5 mm

SECTION B [40 marks]
41. a) 
Define the term simple machine 




[1]
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A load of 10 N is being raised slowly with the aid of a simple pulley system shown above. Each of the pulleys weighs 2N. If the system has no friction losses, Find

i) the effort required







[1 ½ ]

ii) the efficiency of system






[1 ½ ]

42. a) Explain the term background radiation as applied to radioactivity. [1]
b) State two sources of background radiation




    [1] 
c). 
Brieﬂy explain how you can distinguish between alpha radiation and beta radiation 









   [2]
43. a) 
Define the term evaporation





    [1]

b) 
State two factors affecting evaporation




    [1]
c) 
A ﬂask containing air is inverted into a beaker as shown below.
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i) 
State what is observed when the ﬂask is gently heated and then allowed to cool 









    [1]
ii) 
Explain the observations in (i) above




    [1]
44. 
The figure below shows a velocity — time graph for the motion of a body 
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 i) Describe the motion of the body 




    [1 ½]
ii) Calculate the acceleration at each stage



    [1 ½]
iv). 
Sketch the acceleration-time graph.




  [1]
45. a) 
Explain why sound is a mechanical wave?


    [1]
A b) 
Explain why the moon is called a silent planet? 


    [2]
c)  State two factors affecting the frequency of sound in air

    [1]
a) 
State lenz’s law of electromagnetic induction.



    [1]
b) 
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Figure 6, shows a coil in a magnetic field. The coil is rotated in the direction shown by the arrow to produce an alternating current.

i) 
Name the parts labeled P and Q 





    [1] 
ii) Sketch a graph of the electromotive force produced (e.m.f) with time. [1]

c). 
Give the energy changes that occur in the instrument shown in (b) above 










    [1]
47. a)  State Snell’s law of refraction 





    [1]
b) 
Explain with the help of a diagram, why a pond of clear water looks shallower than it actually is. 







    [3]
48. a) 
Define the two processes by which electrons can be emitted from the metal surface. 







    [2]
b) 
Draw a labeled diagram of full wave rectifier circuit using four diodes.

   [2]
49. a) 
State Kinetic theory of matter 




   [1]
b) 
A diagram below shows a loop of cotton ﬂoating in a soap film. 
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With the aid of a redrawn diagram explain what happens when end A is pieced. 










    [2]
c) 
State one use and nuisance of capillarity 



    [1] 
50. a) 
Define the following units 





    [2]
(i) Volt:  



















































ii) Ohm: 
































































(b)
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The figure shows a circuit, D are two cells each of emf, E, and internal resistance, 1Ω. The ammeter reads O.8A. Find the emf of each cell 
    [2]
-END-
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