
 

UCE physics 2013 paper 2 

1. (a) Define velocity ratio and efficiency as applied to machines 

Velocity ratio is the ratio of distance moved by the effort over distance moved by the load in 

the same time 

Efficiency is the ratio of useful work done by the machine to the total work output into the 

machine to operate it. 

(b) (i) Draw a diagram of a single string pulley system with velocity ratio 6. 

 
     (ii) Calculate the efficiency of the pulley system in (b)(i) above if effort of 1000N is 

required to raise a load of 4500N 

 M.A = 
𝐿𝑜𝑎𝑑

𝐸𝑓𝑓𝑜𝑟𝑡
 = 

4500

1000
 = 4.5 

 Efficiency = 
𝑀.𝐴

𝑉.𝑅
 𝑥 100% =  

4.5

6
 𝑥 100 = 75% 

  (iii) Find the energy wasted when a load of 1500N is lifted through 2m by the pulley system 

in (b)(i) 

 Work out put = 1500x 2 = 3000J 

 Efficiency = 
𝑤𝑜𝑟𝑘 𝑜𝑢𝑡𝑝𝑢𝑡

𝑤𝑜𝑟𝑘 𝑖𝑛𝑝𝑢𝑡
 𝑥 100% 

 75% = 
3000

𝑤𝑜𝑟𝑘 𝑛𝑝𝑢𝑡
 𝑥 100 

 Work input = 4000 

 Energy wasted = 4000 – 3000 = 1000J 

(c) Explain why the fulcrum must be nearer to the load than effort in a first class lever. 



To overcome a big load with small effort 

(d) The figure below shows gear wheels 

  
Explain how A and B should be engaged to give a turning effect force of low mechanical 

advantage 

A should be the driver and B the driven. This makes the system move with a higher speed 

when a small force is applied on A. 

2. (a) State the law of conservation of energy. 

Energy is neither created nor destroyed but can be transformed from one form to another. 

(b) A pendulum bob of mass 200g is pulled sideways through a vertical height of 40cm. 

calculate 

(i) potential energy gained 

P.E = mgh = 
200

1000
 𝑥 

40

100
𝑥 10 = 0.8𝐽 

(ii) speed of the bob when the pendulum is released 

Maximum P.E = maximum K.E 

0.8 = 
1

2
 mv2 

0.8 = 
1

2
 𝑥 

200

1000
 𝑥 𝑣2 

v = 2.83ms-1 

(c) State why a swinging pendulum eventually comes to rest after some time. 

Due to the resistance of air 

(d) Explain why a steel ball falling through oil in a tall jar first accelerates and then after 

acceleration decreases to zero. 

Initially weight exceeds upthrust and viscous drag leading to acceleration and velocity 

increases, the viscous drag increase proportionately until the sum of upthrust and viscous 

drag = weight. Then the ball moves with constant velocity 

(e)(i) Define the terms distance and displacement. 

Distance is length between two points 

Displacement is the length between two points in a specified direction 

    (ii) Sketch a velocity time graph for a body experiencing a net force of zero. 

  
(f) A uniform meter rule is balanced horizontally on a pivot at 15cm mark when a load of 7N 

is attached at the zero mark as shown in the figure below 

 
Find the weight of the meter rule (03marks) 



Clockwise moment = anticlockwise moment 

7 x 15 = W (50 – 15) 

W = 3N 

3. (a) What is saturated vapour? 

A saturated vapour is one in dynamic equilibrium with its own liquid. 

(b) Explain why water boiling in a container stops boiling momentarily  when the lid of the 

container is removed. (03marks) 

- When the water is boiling, the vapour is saturated since boiling occurs when the 

saturated vapour pressure is equal to the pressure above the liquid. 

- When the lid is removed, the some vapour escapes and the vapour pressure falls below 

that above the liquid 

 

(c) A metal block of 3kg at 1000C is placed in 2.5kg of water at 310C in copper calorimeter of 

0.4 kg. The water is then stirred until it attains a steady temperature of 430C. Calculate 

the specific heat capacity of the metal block. (04marks) 

 Heat supplied by the hot metal (mcθ) = heat gained by water and the calorimeter 

 3 x c x (100 – 43) = 2.5 x 4200 x (43 – 31) + 0.4 x 400 x (43 – 31) 

 c = 748Jkg-1K-1 

(d) (i) List the possible sources of errors in an experiment like one in (c) above. (02mark) 

- heat loss to the surroundings by conduction 

- heat losses during the transfer of the solid 

- heat losses through evaporation of water 

  

    (ii) Suggest how each of the errors you have listed in (d)(i) can be minimized. (02marks) 

-  heat losses by conduction are minimized by lagging the calorimeter 

- Heat losses during the transfer of the hot solid are minimized when this is done very 

quickly 

- Heat losses through evaporation are minimized using a calorimeter lid 

(e) The set up in the figure below is used to demonstrate convection in air 

 
Explain why smoke from the smouldering cotton cloth is seen to move through 

cylinder A and comes out through B 

At B, when the candle heats the air, it expand and escape and it is replaced by cold 

air from A causing a continuous flow of air from A to B 

 

4. (a)State the laws of reflection. (02marks) 



- The incident ray, the reflected ray and the normal at the point of incidence all lie in 

the same plane 

- The angle of incidence = angle of reflection. 

(b)(i) With the aid of a diagram, describe how a pinhole camera works (03marks) 

  
Rays of light from the object through the pinhole form an inverted image on the screen 

    (ii) State the nature of image formed by a pinhole camera. (02marks) 

-  it real 

- Inverted 

- Magnified or diminished 

(c) With the aid of a diagram, describe how total eclipse and partial eclipse of the moon 

occur. (06marks) 

 
- Eclipse of the moon occurs when the earth is between the sun and the moon. 

- When the moon is in umbra shadow, total eclipse occurs 

- When the moon is in penumbra shadow, partial eclipse occurs. 

 

(d) Explain how a curved mirror can be used as a solar concentrator. (03marks) 

 A concave mirror focused light rays from the sun to the solar panel at is it focal point 

  
5. (a) (i) What is meant by sound? (01 mark) 

Sound s a form of energy produced by vibration of matter and enables us to hear. 

    (ii) State two factors that affect the motion of sound waves. (02marks) 

-  temperature 

- density of the medium 

(b) The figure below represents a wave motion in which a crest moves from O to P in 8 

seconds. 



 
Determine 

(i) Amplitude  (01 mark) 

8/2 = 4cm 

(ii) Wavelength(01 mark) 

30/2 = 15cm 

(iii) Frequency (01 mark) 

Period, T = 
𝑡𝑖𝑚𝑒

𝑛
=  

8

2
= 4𝑠 

Frequency, f = 
1

𝑇
=  

1

4
= 0.25𝐻𝑧 

(c) Plane waves move towards a reflector as shown in the figure below 

 

Copy and complete the diagram to show th motion of the wave after reflection. (02mark) 

 

(d) State the effect of constructive interference of  

  (i) sound waves (01mark) 

Loudness increases 

(ii) light waves (01mark) 

Brightness increases 

(e) Describe an experiment to demonstrate resonance in a closed pipe (04marks) 



 

- A vibrating fork is held above and near the open end of a long tube filled with water 

- Water is allowed to run out gradually until a point is reached when a loud sound is heard 

- This is resonance 

6. (a)(i) What is magnetic field? (01mark) 

It is a space around a magnet where a magnetic force is experienced. 

    (ii) Sketch the magnetic field pattern between two magnets placed on a horizontal surface 

with their south poles facing each other. (02marks) 

  
(b)(i) Explain why the strength of a magnet cannot be increased beyond a certain limit. 

(02marks) 

 During magnetization dipoles are aligned in the same direction and once all the 

dipoles are aligned no further magnetization is possible. 

 

     (ii) With the aid of a suitable diagram, show how a U-shaped piece of steel can be 

magnetized by electrical method. (04marks) 



  
- A solenoid is wound onto a U-shaped steel bar as shown and connected to d.c 

supply  

- When K is closed the bar is magnetized. 

- A is a North Pole because current moves in an anticlockwise direction and B where 

the current moves in a clockwise direction is a South Pole 

(c) A bare copper wire AB lies horizontally over fixed rails A and Y connected to a battery as 

shown in the figure below. The rails X and Y are placed between the poles of a U-

shaped magnet. 

  
 Explain what happens to AB 

(i) When switch K is closed (02marks) 

AB experiences a force; according to Fleming’s left hand rule, it moves to the 

right 

(ii) If two cells are used instead of one cell (02marks) 

(d) Name two instruments which use the effect in (c) (02marks) 

(e) State two ways of demagnetizing a magnet. (02marks) 

AB experiences a greater force and moves faster 

7. (a)(i) Define electrical resistance. (01mark) 

This is the ratio of the p.d between the ends of a conductor to the current flowing through 

it. 

    (ii) State three physical properties that affect resistance of a metal wire. (03marks) 

-  cross section area 

- length of the conductor 

- temperature 

(b) Draw sketch graphs of current against p.d for the following: 

     (i) a metal wire (01marks) 

  



    (ii) a semi-conductor diode. (01mark) 

  
(c) A battery of e.m.f3.0V and negligible internal resistance is connected across three resistor 

of 5Ω, 2Ω and 2Ωas shown in figure below 

 
Calculate the 

(i) Current supplied by the battery (04marks) 

Total resistance = 5 + 
2 𝑥 2

2+2
 = 6Ω 

I = 
𝑉

𝐼
=  

3

6
 = 0.5𝐴 

(ii) Power dissipated in the 5Ωresistor. (03marks) 

P =IV = 0.5 x 5 = 2.5W 

(d) Explain why a wire heats up when current is passed through it (03marks) 

When current flows through a conductor, electrons move and collide and give up 

their kinetic energy vibrating atoms. This energy increases the internal energy and 

the temperature of the metal 

8. (a) What are cathode rays? (01 mark) 

Cathode rays are a stream of fast moving electrons 

(b)(i)Draw a labelled diagram to show the main featured of a cathode ray tube (02mark) 

  
    (ii) Describe briefly how cathode rays are produced in cathode ray tube. (02marks) 



Current from low voltage battery heats the cathode and produces electron thermionically 

and these are accelerated the anode by the extra high tension (E.H.T) voltage 

   (iii) State two uses of cathode ray oscilloscope. (01mark) 

- to measure peak a.c and d.c voltage 

- to study wave forms 

- to measure time 

(c) Define the following terms as 

     (i) isotopes (01mark) 

Isotopes are atoms that contain the same number of protons but different number of 

neutrons 

    (ii) half-life (01mark) 

Half-life is the time taken by a radioactive isotope to decay to half its original mass 

(d) The diagram in the figure below shows the path of a particle, p, emitted from a 

radioactive sample of rock, passing through a region of uniform magnetic field directed 

perpendicular into paper. 

 

 
(i) Identify the particle, P (01marks) 

P – is alpha particle 

(ii) Describe the changes that take place in the nuclear structure of an element X 

with atomic number 88 and mass number 226 when it emits particle, p, identified 

in (d)(i). (02marks) 

𝑋88
226   →  𝑌 +  𝐻𝑒2

4
86

222   

Atomic mass reduces by 4 while atomic number reduces by 2. 

(e) (i) The mass of a radioactive substance decays to 1/16 of its original value after 36 

days. Find its half-life. (03marks) 

 Let half-life be represented by t½  

  

Time elapses (day) Fraction of substance remaining 

0 1 

t½ ½  

2 t½ ¼ 

3 t½ 1/8 

4 t½ 1/16 

 4 t½ = 36 

 Half-life, t½ = 36/2 = 9days 

    (ii) State one medical use and one nonmedical use of radioactive tracers. (02marks) 



Medical uses 

- Treatment of cancer 

- Detection of tumours 

- Detection of kidney stone 

Non-medical uses 

- Carbon dating 

- Detect leakage in pipes 

Thank you 

 

 


