
 

UCE physics 2011 paper 1 

1. Solids are not easily compressed because their molecules 

A. Are far apart 

B. Closely packed 

C. Vibrate about their mean position 

D. Have strong adhesive forces between them 

Answer is B 

2. Sucking a drink out of a bottle using a straw is only possible if the atmospheric pressure on 

the surface of the liquid is 

(i) Less than the air pressure inside the mouth 

(ii) Equal to air pressure inside the mouth 

(iii) Greater than the air pressure inside the mouth 

A. (i) only B. (ii) only C. (iii) only D. (i), (ii) and (iii) 

Answer  is C; atmospheric pressure pushes the liquid into the straw 

3. A heated cathode of a vacuum tube emits 

A. Protons B. electrons C. neutrons D. nucleons 

Answer is B 

4. A ray of light incident travelling from a less dense to a mode dense medium is refracted 

A. Towards the normal 

B. Along the boundary 

C. Ways from the normal 

D. Parallel to the incident ray 

Answer is A 

5. Which one of the following is an electrolyte in a dry cell? 

A. Cathode rod 

B. Manganese (IV) oxide 

C. Zinc sulphate 

D. Ammonium chloride paste 

Answer D 

6. The lowest possible temperature on a kelvin scale is called 

A. Ice-point 

B. Absolute zero 

C. Steam point 

D. Dew point 

Answer is B 

7. The variation of pressure in a liquid contained in a measuring cylinder depends only on 

A. Depth 



B. Area of contact 

C. Density 

D. Diameter of the cylinder 

Answer is A 

Density would be the answer if there is comparison between different types of liquids 

8. Which one of the following radiation is emitted from white hot bodies? 

A. X-rays B. infra-red C. ultraviolet D. gamma 

Answer is C 

9. The energy which a body has by the reason of its motion is 

A. Potential energy 

B. Kinetic energy 

C. Chemical energy 

D. Internal energy 

Answer is B 

10. The density of a substance is the 

A. Quantity of matter in unit volume 

B. Volume of a given unit quantity of matter 

C. Pull of gravity on a substance 

D. Space occupied by the substance 

Answer is A 

11. When momentum of the body changes, 

A. its mass remain changes 

B. its velocity remain constant 

C. the direction of movement remains constant 

D. the force acting on it changes 

answer is D 

12. Which one of the following diagrams shows capillary depression in a liquid? 

 
Answer is C, D has wrong meniscus-concave meniscus 

13. An electric heating element rates 120W is used to heat water for 4h. Find the electrical 

energy consumed in kWh 

A. 
120 𝑥 4

1000
 B. 120 x 4 x 1000 C. 

120 𝑥 1000

4
 D. 

1000 𝑥 4

120
 

Answer is A 

120W into kW = 
120

1000
𝑘𝑊 

Energy in kWh = 
120

1000
 𝑥 4kWh 

14. A body is in neutral equilibrium if  

(i) Returns to its original position after a small displacement. 

(ii) Its centre of gravity remains at the same height when slightly displaced 

(iii) Overturns when slightly displaced 



A. (i) only B. (ii) only C. (i) and (ii) only D. (i) and (iii) 

Answer is B 

 

15. The figure below shows an incident ray at an angle of 140 to the reflecting surface. Find the 

angle between the incident ray and reflected ray. 

 
 

A. 280  B. 760  C. 1520  D. 1660 

Answer C 

Since I = r 

The angle = 180 – (14 + 14) = 1520 

16. Which of the following statements is correct about electrons in an atom? 

(i) they are negatively charged 

(ii) they resolve round the nucleus 

(iii) they are found in the nucleus of an atom. 

A. (i) only B. (ii) and (iii) only C. (i) and (iii) only D. (i) and (ii) only 

Answer is D 

17. A body moving at a velocity of 40ms-1 accelerates at a rate of 4ms-2 for 5s. Find the distance 

covered. 

A. 50m  B. 200m C. 250m D. 300m 

Answer is C 

s = ut + 
1

2
𝑎𝑡2 

    = 40 x 5 + 
1

2
 𝑥 4 𝑥 52 

   = 250m 

18. Which of the following combinations of primary colours give the correct secondary colours? 

(i) red + blue → cyan 

(ii) Red + green  → yellow 

(iii) Blue + green → magenta 

A. (i) only B.(ii) only C. (i) and (ii) only D. (i) and (iii) only 

Answer is B 

 

19. Which of the following is true about transfer of heat in materials? 

(i) Heat transfer by radiation does not require material medium 

(ii) Heat transfer by convection involves movement of the material itself 

(iii) Heat transfer by conduction involves movement of material itself 

A. (i) only B. (ii) only C. (i) and (ii)only D. (i) and (iii)only 

Answer is C 

20. A heater rated 1000W melts 17.9g of ice every minute. Find the specific latent heat of fusion 

of ice. 

A. 
1000 𝑥 1 𝑥 100

17.9
  B. 

100 𝑥 60 𝑥 1000

17.9
  C. 

100 𝑥 1 𝑥 1000

17.9 𝑥 60
  D. 

17.9 𝑥 1000

100  𝑥 1
 

Answer is B 

Q = ML 



Pt = ML 

L = 
𝑃𝑡

𝑀
=  

100 𝑥 1 𝑥 60
17.9

1000

=  
100 𝑥 1 𝑥 60 𝑥 1000

17.9
  

21. Which of the following gives a correct sequence of processes in a refrigerator when it is just 

switched on? 

A. Compression, evaporation, condensation 

B. Evaporation, compression, condensation 

C. Compression, condensation, evaporation 

D. Evaporation condensation, compression 

Answer = B 

The liquid (Freon) is evaporated, then compressed and finally condensed 

22. Find the effective resistance of two resistors of 4Ω and 6Ω connected in parallel. 

A. 10.0Ω B. 5.0Ω  C. 2.4Ω  D. 0.4Ω 

Answer is C 

Resultant resistance, R =
4 𝑥 6

(4+6)
 = 2.4Ω 

23. Which of the following is observed when a positively charged body is brought near the cap 

of a positively charged electroscope? 

A. The leaf diverges further 

B. There is no change in the leaf divergence 

C. There is a decrease in leaf divergence 

D. The leaf falls and diverges again 

Answer is A, repulsion causes divergence 

24. A measuring cylinder of volume 39.25cm3 has a length 0.5cm.  Find its radius 

A. 4.0 x 10-2  B. 2.0 x 10-1  C. 5.0  x100 D. 2.5 x 101 

Answer s C 

V = 𝜋𝑟2ℎ 

r = √
39.25

𝜋 𝑥 0.5
= 5 

25. Which of the following is a property of sound waves. 

(i) They require material medium for transmission 

(ii) Their velocities increase with temperature 

(iii) Their velocities increase with pressure 

A. (i) only B. (ii) and (iii) only C. (i) and (iii) only D. (i) and (ii) only 

Answer is D 

26. A body of mass 1500g is placed on a planet where the acceleration due to gravity is two fifth 

that of the earth. Find the weight of the body on the planet. (Acceleration due to gravity on 

earth = 10ms-2) 

A. 
1500 𝑥 2 𝑥 10

1000 𝑥 5
  B. 

15000 𝑥 5 𝑥 10

1000 𝑥 2
  C. 

1500 𝑥 10

5
 D. 

15000 𝑥 2 𝑥 10

5
 

Answer is A 

W = ma but at the planet a = 
2

5
𝑔 also M = 

1500 

10
𝑘𝑔 

Weight at the planet = 
1500

10
 𝑥 

2

5
 

27. Which of the following are advantages of cathode oscilloscope when used as a voltmeter? 

(i) The electron beam acts as a pointer of negligible inertia 

(ii) It draws more current from the circuit 

(iii) It measures a.c and d.c voltage 

A. (iii) only B. (ii) only C. (i) and (iii) only D. (i), (ii) and (iii) 



Answer is C 

28. A body of mass 20kg develops a power of 20W after climbing steps for 80s. If each step is 

20cm high, find the number of steps climbed. 

A. 400 steps  B. 100 steps  C. 40steps  D. 4steps 

Answer is C 

P = 
𝑤𝑜𝑟𝑘 𝑑𝑜𝑛𝑒

𝑡𝑖𝑚𝑒
=  

𝑓𝑜𝑟𝑐𝑒 𝑥 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑡𝑖𝑚𝑒
 

Distance = 
20 𝑥 80

20 𝑥 10
= 8𝑚 

Number of steps =
𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑜𝑛𝑒 𝑠𝑡𝑒𝑝
=  

8

0.2
 = 40 

29. Which of the following graphs shows the variation of e.m.f produced by a d.c generator with 

time. 

 
Answer is B 

30. A rectangular block has dimensions 1.0m x 1.5m x 2.0m. If the density of the block is 

3000kgm-3, find its mass in kg 

A. 9.0x 103    B. 9.0x 10-3   C. 1.0x 103   D. 1.0x 10-3   

Answer is A 

Mass = density x volume 

          = 3000 x (1 x 1.5 x 2) 

          = 9000kg 

31. Which of the following is true about longitudinal waves? 

(i) The distance between two consecutive rare  factions is the wavelength 

(ii) The particles move away from the centre of rare-faction to a compression 

(iii) The crest and trough are the points of maximum displacement from the initial 

position 

A. (i) only B. (ii) only C. (i) and (ii) only D. (ii) and (iii) only 

Answer is C 

32. The figure below shows a graph of variation of activity with time for radioactive material 



 
Find the half-life of the material 

A. 10years B. 15 years C. 20years D. 30 years 

Answer is A 

From 60 30 it takes 10years 

33. Which of the following causes bar magnets to lose magnetism? 

(i) Heating 

(ii) Hammering 

(iii) Breaking them into pieces 

A. (i) only B. (i) and (ii) only C. (i) and (iii) only D. (i), (ii) and (iii) only 

Answer is B 

34. The figure below shows a simple pendulum bob set into oscillation. 

 
Which of the following statements is true about its energy changes during motion? 

A. Kinetic energy at P is less than potential energy at Q 

B. Potential energy at P is greater than potential energy at Q 

C. Kinetic energy at P is equal to potential energy at O 

D. Potential energy at P is equal to kinetic energy at Q 

Answer is C 

35. Which one of the following observations is correct about an electric bell enclosed in a gas jar 

connected to a vacuum pump? 

A. Before air is removed, a loud sound is heard when the hammer hits the gong 

B. Loudness of sound heard increases as air is gradually removed from the jar 

C. No sound is heard before air is removed 

D. The electric bell stops working when air is completely removed from the jar. 

Answer is A 



36. A body of mass 10kg accelerates uniformly from rest to a velocity of 20ms-1 in 5s. Find the 

force acting on it. 

A. 2.5N B. 4N  C. 10N  D. 40N 

Answer is D 

v = u+ at 

20 = a x 5; a = 4ms-2 

F = ma = 10 x 4 = 40N 

37. A material stretched by 6cm develops a strain of 4.8 x 10-2. Find the original length of the 

material? 

A. 6 x 4.8 x 10-2m B. 
6 𝑥 10−2

4.8 𝑥 10−2 𝑚  C. 
6 𝑥 10−3

4.8 𝑥 10−2 𝑚 D. 
6

4.8 𝑥 10−2 𝑚 

Answer is B 

Strain = 
𝑒𝑥𝑡𝑒𝑛𝑠𝑖𝑜𝑛

𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑙𝑒𝑔𝑡ℎ,   𝐿
  

4.8 x 10-2 = 
0.06

𝐿
 

L = 
6 𝑥 10−2

4.8 𝑥 10−2 𝑚 

38. In which one of the following diagrams is i equal to critical angle 

 
Answer is C 

39. A driving mirror tends to produce a false impression of the image because the image is 

A. Diminished  B. virtual C. magnified D. real 

Answer is B 

40. The figure below shows a bent beam 

 
Which of the following parts is under tension? 

A. W  B. X C. Y D. Z 

Answer is C 

Section B (40marks) 

41. (a) State what is observed in a smoke cell when studying Brownian motion. 

Random continuous motion of smoke particles 

(b) Explain what is would be observed if the temperature of the smoke cell is reduced. 

The speed of the particles reduce due to reduction in average kinetic energy ofparticles. 

42. (a) An object OP is placed in front of a plane mirror as shown in the figure below 



 

Complete the ray diagram to show the position of the image of the object OP using incident 

rays PQ and PR. 

 

(b) Give two characteristics of images by a plane mirror. 

- virtual 

- upright 

- laterally inverted 

- same distance from the mirror as the object 

43. (a) Define the term velocity ratio 

Velocity ratio is the distance moved by the effort to the distance moved by the load in the 

same time 

(b) A wheel and axel machine has efficiency of 45%. If the radii of the wheel and axel are 

20mm and 2mm respectively, find 

  (i) velocity ratio 

 V.R = 
2𝜋𝑅

2𝜋𝑟
=  

20

2
= 10 

 (ii) mechanical advantage 

 Efficiency = 
𝑀.𝐴

𝑉.𝑅
𝑥100 

M.A = 
4.5𝑥 100

100
 = 4.5 

44. (a) Give two differences between cathode rays and X-rays. 

Cathode rays X-rays 

Negatively charged Carry no charge 

Slow Fast 

Less penetrative Highly penetrative 



Deflected by electrical and magnetic fields Not deflected by magnetic and electrical 
fields 

 

(b) why is there 

   (i) cooling system in an X-ray tube? 

To conduct away heat produced when produced when electrons hit the target 

 (ii) a vacuum in an X-ray tube? 

To reduce hindrance of electrons by air molecules  

45. (a) What is meant by uniform acceleration? 

    Is the constant increase in velocity with time 

(b) The graph is figure below shows the motion of a body 

 
Describe the motion 

It accelerated from 0 to 20ms-1 in 10s and then decelerated to 0ms-1 in f5s 

 

46. Forty waves are generated are generated in2s. If the waves occupy a distance of 1.6m, 

calculate 

(a) Frequency of the wave 

Frequency, f,  is number of waves per second = 
40

2
= 20𝐻𝑧 

(b) Speed of the waves 

Wavelength, λ = 
𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑎𝑣𝑒𝑠
=  

1.6

40
 

Speed = λf =  
1.6

40
 𝑥 20 = 0.8ms-1 

47. (a) A mosquito larva clings to water surface due to surface tension 

(i) What is meant by surface tension 

Surface tension is the tangential force in the surface acting normally per unit length 

across any line in the surface. 

(ii) How would you make mosquito larva sink? 

- Adding detergents to water 

- Increasing temperature of water 

(c) In an oil experiment, the radius of the oil film is 10cm and volume of the oil drop used in 

1.1 x 10-5cm3. Find the thickness of the oil molecules. 

Thickness of molecule = 
𝑣𝑜𝑙𝑢𝑚𝑒

𝑎𝑟𝑒𝑎
=  

1.1 𝑥 10−5

𝜋 𝑥 (10)2  3.5 x 10-8cm 

48. (a) What is step-down transformer? 

It is a transformer where the output voltage is less than input voltage 

(b) The figure below shows a transformer 

 

Calculate the voltage across the load 



𝑉𝑠

𝑉𝑝
=  

𝑁𝑠

𝑁𝑝
  

𝑉𝑠

240
=  

50

1000
 ; Vs = 12V 

(d) Give one advantage of a.c over d.c. 

- a.c is easier to generate than d.c 

- a.c. is easier to setup and step down than d.c 

- a.c is easier to transmit over long distance 

49. (a) What is meant by the following 

(i) Elastic material 

It one that regains its original shape or size after the deforming force is removed. 

(ii) Proportional limit 

It is appoint beyond which extension is not proportional to the applied force. 

(b) A substance suspended from a spring produces an extension of 10cm. When 600g is 

suspended on the spring, it produces an extension of 4cm. Find the mass of the 

substance. 

 4cm is produced by 600 

 10cm is produced by 
600 𝑥 10

4
 = 1500g= 1.5kg 

50. (a)(i) What is meant by a secondary cell 

A. Secondary cell is a cell that can be recharged after it has run down (or one where 

chemical process in the cell are reversible) 

                   (ii) Give two examples of secondary cells 

- Lead acid accumulator 

- Nickle-cadmium alkaline 

     (b) (i) what substance is used to top the level of the liquid accumulator? 

  Distilled water 

                   (ii) Explain briefly why this substance is used. 

  To compensate for decomposed water during conduction of current 

 

 


