
 

UCE physics 2017 paper 2 guide 

Answer any five questions 

1. (a) What is meant by the following as applied to machines? 

(i) Velocity ratio (01mark) 

It a ratio of distance moved by effort to that moved by the load in the same time. 

(ii) Efficiency (01mark) 

It is the ration of work output to work input expressed as a percentage 

(b) Figure 1 shows a mass of 30kg being raised to the top of the incline 

 

If the effort applied is 160N, calculate the 

(i) Efficiency (04marks) 

M.A = 
𝐿𝑜𝑎𝑑

𝐸𝑓𝑓𝑜𝑟𝑡
=  

30 𝑥 10

160
= 1.875 

V.R = 
𝐸𝑓𝑓𝑜𝑟𝑡 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝐿𝑜𝑎𝑑 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 
=  

13

5
= 2.6 

Efficiency  = 
𝑀.𝐴

𝑉.𝑅
 𝑥 100% 

                   = 
1.875

2.6
 𝑥 100% = 72.1% 

Or Efficiency = 
𝑜𝑟𝑘 𝑜𝑢𝑡 𝑝𝑢𝑡

𝑤𝑜𝑟𝑘 𝑖𝑛 𝑝𝑢𝑡
 𝑥 100% 

                       = 
30 𝑥 10 𝑥 5 

160 𝑥 13
 𝑥 100% 

                     = 72.1% 

(ii) Frictional force (03marks) 

Work in put = work output + work done against friction 

       160 x 13 = 30 x 10 x 5 +  work done against friction 

Work done against friction = 2080 – 1500 = 580J 

F x 13 = 580 

F = 44.6N 



(c) (i) Define static friction (01mark) 

It is a force that opposes relative motion between two surfaces in contact at rest 

    (ii) Describe an experiment to determine static friction between a wooden block and a 

table. (05marks) 

 

- The setup is as shown above 

- Masses are added to the scale pan until the wooden block A just begins to move. 

- The total weight of the scale pan and masses added equals to static friction. 

    (iii) State two advantages of friction (01mark) 

- Braking 

- Writing 

- Walking 

- Sharpening objects 

2. (a) State Charles’s Law. (01 mark) 

Charles’s Law state that the volume of fixed mass of a gas at constant pressure is 

proportional to absolute temperature 

(b) Describe an experiment to verify Charles’s law. (05marks) 

 



- A dry gas is trapped in a capillary tube by use of conc. H2SO4 and immersed in water 

as shown in the diagram. 

- The initial absolute temperature θK of water (or air) and length, L of air column are 

noted 

- The length of the air column is measured at different absolute temperatures. 

- A graph of L against θK is a straight line showing that volume is proportional to 

absolute temperature. 

 

(c) When 80cm3 of air at 100kPaand at a temperature of 70C is compressed to 38cm3, its 

temperature rises to 280C. What is the pressure of the compressed air? (03marks) 

 From 
𝑃𝑉

𝑇
= 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 

 
80 𝑥 100 𝑥 103

(273+7)
=  

38 𝑥 𝑃

(273+28)
  

                          𝑃 = 226. 315𝑘𝑃𝑎  

(d) Using simple kinetic theory, explain why there is no increase in temperature of boiling 

water when more heat is supplied to water (03marks) 

 Heat supplied is used to break the strong attractive force between liquid molecules to 

convert molecules to gas. The potential energy of molecules increase but kinetic energy 

remains unchanged so the temperature remains constant. 

(e) (i) What is meant by saturated vapour? (01mark) 

  Saturated vapour is one which is in dynamic equilibrium with its own liquid. 

     (ii) Explain why food in a covered saucepan takes shorter to cook. (03marks) 

 When the food is covered, the vapour pressure increases which increases the boiling 

point of water, hence food cooks faster at higher temperature 

3. (a) State any three differences between cathode rays and X-rays (03marks) 

Difference between cathode rays and X-rays 

Cathode rays X-rays 

Are fast moving electrons Are electromagnetic waves 

Negatively charge Carry no charge 

Less penetrative More penetrating 

Travel at slower speed Travel at high speed 

 

(b) (i) Draw a labelled diagram showing the main parts of cathode ray oscilloscope. 

(04marks) 

 

 



 F – filament 

 G – grid 

 A – anode 

            Y – Y-plates 

 X – X- plates 

(ii) State any two used of a cathode ray oscilloscope. (02marks) 

-  measures both a.c and d.c voltage 

- Measure frequency 

- Measure wavelength 

- Measure time 

- Measure heart beats 

 

(c) (i) Describe energy changes that take place in an X-ray tube from the point of production 

of electrons from the cathode. (03marks) 

 Electrical energy (cathode) → heat energy → kinetic energy (electrons)  

    (ii) Explain how the strength of the X-rays produced can be increased. (02marks) 

 The strength of X-rays is increased by increasing anode voltage. This increases the 

kinetic energy of electrons and hence the energy of X-rays produced. 

(d) What is meant by 

     (i) radioactivity? (01mark) 

 It is spontaneous disintegration of unstable heavy nucleus to emit alpha particles 

and/or beta particles and/or gamma rays 

(ii) nuclear fission? (01mark) 

 Nuclear fission is the splitting up of heavy nucleus into two light nuclei and energy is 

released 

4. (a)(i) What is meant by refractive index of a given medium? (01mark) 

Refractive index is the ratio of the sine of the angle of incidence in air to sine of angle of 

refraction in a medium in contact 

    (ii) Define critical angle (01mark) 

Critical angle is the angle of incidence in a dense medium for which the angle of refraction is 

900 in a less dense medium. 

   (iii) State the conditions for total internal reflection to occur. (02marks) 

- the angle of incidence must be greater than the critical angle  

- light must be moving from a more optically dense to less optically dense medium 

 

(b) Figure 2 shows rays of light incident on a semi-circular glass block. Ray SP is refracted 

along PQ. 

 



 
Explain  

(i) Why rays RP and SP are not refracted at the point of incidence on the glass block 

(02marks) 

The rays are directed normally (at 900) at the surface of the block along the radii. 

(ii) With the aid of a diagram what happens to ray RP. (03marks) 

 
RP is incident at P at an angle greater than the critical angle hence is it totally 

internally reflected, i = r. 

(c) With the aid of a labelled diagram, explain why a pond with clear water appears 

shallower than it actually is (04marks) 

  

Rays from the bottom of the pond at O from denser to less dense medium bend away from 

normal and appear to originate from shallower point I 

(d) Calculate the critical angle for a glass of refractive index 1.50. (03marks) 

 n = 
1

sin 𝑐
 

c = sin-1(
1

1.5
) = 41.80 

5. (a) (i) State the law of electrostatics. (01mark) 

Like charge repel, unlike charges attract 



    (ii) Explain how the nature of charge on a body can be determined using a gold leaf 

electroscope. (02marks) 

 Gold leaf electroscope is charged by induction, when a charged unknown charge cause 

further divergence of the leaf then it has the same charge as the gold leaf electroscope. 

(b) Explain why power cables for cookers are thicker than the one for lighting. (03marks) 

    The cables to the cooker are thicker with low resistance to allow more current without 

melting 

(c)(i) Explain why the voltage is first stepped up before transmission. (02marks) 

To minimize heat loss since at high voltage, there is less current (heat = I2R) 

   (ii) What are the disadvantages of transmission at high voltage? (02marks) 

      High voltage ionizes gases 

      May lead to electrocution  

(d) (i) State three ways in which power is lost in a transformer (03marks) 

- Eddy current 

- Hysteresis/magnetic reversal 

- Flux leakage 

- Heat loss due resistance in wires 

-  

6. (a) (i) What is meant by center of gravity of a body? (01mark) 

This is the point of allocation of the resultant force due to the earth’s attraction. 

(ii) Given a uniform meter rule, a known mass M0, a knife edge and a piece of thread, 

describe how the mass of the meter rule can be determined. (04marks) 

- Balance the meter rule horizontally on the knife-edge and note the balancing point 

P. 

- Hang the mass M0 at point O such that the meter rule balance horizontally as shown 

in the figure below. 

 
If M is the mass of the meter rule then, 

My = M0x  

M = 
𝑀0𝑥

𝑦
 

 

(b)(i) State the conditions for a body to be in equilibrium. (02marks) 

- The resultant force acting on the body must be  zero 

- The sum of force I one direction must be equal to the sum of forces in the opposite 

direction 

- The sum of clockwise moments about any point is equal to the sum of anticlockwise 

moments about the same point. 

    (ii) A Uniform beam of weight 500N is made to balance horizontally on a knife edge by a 

string tied near the other end as shown in figure 3. 



 

 

If W is the weight of the beam, find the tension in the string and the reaction of the knife-

edge on the beam. (04marks) 

500 x 0.5 = (50 x 1.5) + (T x 2.5) 

T = 70N 

Sum of upward forces = sum of downward forces 

70 + R = 50 + 500 

R = 550 – 70 

    = 480  

(c)(i) State the law of floatation. (01mark) 

 A floating body displaces its own weight of the fluid in which it floats 

   (ii) A solid of volume 10-5m3 floats in water of density 103kgm-3 with four-fifths of its volume 

submerged. Find the mass of the solid. (03marks) 

 Volume of water displaced = 
4

5
 𝑥 10−5 = 8 x 10-6m3 

 Mass of solid = mass of water displaced 

                                 = density of water x volume 

                                 = 8 x 10-6 x 1000 

                                 = 8 x 10-3kg 

(d) State one application of the law of floatation. (01mark) 

- in ship 

- balloons 

- hygrometer 

- submarine 

7. (a)(i) What is meant by resonance as applied to sound?  (01mark) 

Resonance s said to occur when a system is made to vibrate at its natural frequency as a 

result of vibrations from another source in the same frequency. 

    (ii)  How are stationary waves formed? (02marks) 



Stationary waves are formed when two waves of nearly the same frequency, amplitude 

and speed travelling in opposite direction overlap. 

  (iii) Describe an experiment to demonstrate resonance in sound. (03marks) 

- lower a resonance tube in water leaving a short column of air above. 

- Sound a tuning fork and position it above the open end of the tube 

- Raise the tube slowly out of water, i.e. increasing the length of the air column until a 

loud sound is heard. This sound illustrates resonance of sound 

 

(b)(i) Sketch the standing wave in a closed tube corresponding to fundamental note. 

(01mark) 

  
   (ii) If the frequency of the fundamental note in (b)(i) is 110Hz, find the length of the air 

column in the tube. (03marks) (Take speed of sound = 330ms-1) 

  

Length of the tube L = 
𝜆

4
 

4L = λ 

But V = λf 

Then V = 4L f 

330 = 4L x 110 

L = 0.75m 

(c)(i) What are electromagnetic waves? (01marks) 

 Electromagnetic waves are that consist of electric and magnetic field vibrations of high 

frequency. 

    (ii) Infrared radiation and ultraviolet radiation are both electromagnetic. State one 

common property and one different between infrared radiation and ultraviolet 

radiation. (02marks) 

 Similarities 

- Both travel at the speed of light of 3 x 108ms-1 through vacuum. 

- Both are transverse waves 

- They can be reflected, refracted, diffracted and can interfere. 

- Both transfer energy from one point to another. 

Differences 

Ultraviolent  Infrared 

High frequency Low frequency 

Shorter wavelength Long wavelength 

Produce inflorescence on zinc Does not produce inflorescence on zinc 

Can cause photoelectric effect Does not produce photoelectric effect 

 



(d) Why are radio signals clearer at night than during the day? (03marks) 

 During the day there is intense ionization of air by sun. Most of the radio signal from 

transmitter are absorbed in the ionosphere and little of it are reflected back to the earth. 

This gives poor signal 

At night little ionization of air takes place, so very little of radio signals transmitted is 

absorbed in ionosphere. The bulk of the signals is reflected back to the earth. This gives 

strong signals. 

Note that explanation is different for sound waves (this is not part of the answer) 

At night, layers of air near the ground are cool and optically denser than those above so the 

sound waves are totally internally reflected to the earth to give clear sound. 

8. (a) What is electromagnetic induction? (01mark) 

This is the generation of e.m.f by the action of a magnet or magnetic field and occurs 

whenever there is change in the magnetic field around a circuit/ or whenever a conductor 

cuts through magnetic lines of force. 

Or it is the generation of e.m.f in a circuit (coil) due to a changing magnetic flux (field) 

linking. 

(b) State the factors that determine the magnitude of induced e.m.f in electromagnetic 

induction. (03marks) 

- Strength of magnetic field 

- Length of conductor 

- Speed of the conductor through the magnetic field 

(c) A small bar magnet is released from above along coil of many turns connected to a 

center-zero galvanometer as shown in figure 4. 

                   
 Describe what will be observed on the galvanometer as the magnet falls through the coil. 

(05marks) 

- As the magnet approaches the coil, the galvanometer deflects in which it attains a 

maximum as the nearest pole enters the coil 

-  The deflection decreases as the magnet enters the coil becoming zero when the 

whole magnet is inside the coil. 

-  The deflection begins to increase in opposite direction as the magnet begins to 

emerge and reaches a maximum when the whole magnet is out of the coil. 

-  The deflection begins to decrease and becomes zero when the magnet is far from 

the coil. 

(d) With the aid of a labelled diagram describe how an electric bell works. (06marks) 



 
- When the switch is closed, current flows through the circuit and the core 

become magnetized 
- The iron armature is attracted towards the magnetized core causing hammer to 

hit the gong and produce sound but this breaks the contact and the circuit. 
-  When the circuit is broken, the iron core loses magnetism releasing the 

armature to be returned to the contact by the spring. 
- Again the circuit is completed and the process repeats, the hammer making 

repeated sound. 
 

(e) Why is soft iron used in electromagnets instead of steel? (01mark) 

It is easily magnetized and demagnetized whereas steel is permanently magnetized. 


