
 

UCE physics 2016 paper 2 

Section A 

Answer all questions in this section 

1. (a) What is a ductile material? (01mark) 

This is a material that undergoes elastic deformation and then plastic deformation before it 

breaks or it is a material than can be drawn into any shape before breaking. 

 (b) (i) State Hooke’s Law. (01mark) 

Provided elastic limit is not exceeded, the extension of an elastic material is directly 

proportional to the load (force). 

     (ii) Describe an experiment to verify Hooke’s Law using a spring. (05marks) 

- Suspend a spring on a clamp and attach a pointer on its lower end. 

- Clamp a meter rule besides the pointer and read the initial pointer position, P0. 

- Attach mass, M, on the lower end of the spring and read the new pointer position, P 

- Find the extension, e = P – P0. 

- Find the extensions for different values of M. 

- A graph of M against e gives a straight line showing that extension is proportional to 

mass. 

    (iii) Give one application of Hooke’s law. (01mark) 

-  spring balance 

- shock absorber 

- determining strength of elastic material 

(c) A force of 200N stretches a metal wire of cross sectional area 0.001m3 and length 5m by 

0.004m. 

 Calculate the  

(i) Strain produced. (03marks) 

Strain = 
𝑒𝑥𝑡𝑒𝑛𝑠𝑖𝑜𝑛

𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑙𝑒𝑛𝑔𝑡ℎ
=  

0.004

5
= 0.0008 

(ii) Stress on the wire  (03marks) 

Stress = 
𝐹𝑜𝑟𝑐𝑒

𝑎𝑟𝑒𝑎
=  

200

0.001
=  2 𝑥 105𝑁𝑚−2 

(d) Why is a bridge constructed with one end resting on rollers? (02marks) 

To cater for expansion of the bridge 

2. (a) Define the following terms as applied to concave mirrors: 

(i) Center of curvature (01mark) 

This is the center of the sphere from which the concave mirror forms apart. 



(ii) Principal axis (01mark) 

This is the line joining the pole of the mirror and the center of curvature. 

(b) An object is placed 36cm in front of a concave mirror of radius of curvature 24cm. 

  (i) Draw a scale diagram to show the image formation. (03marks) 

 

  (ii) Find the magnification. (02marks) 

Magnification = 
𝑖𝑚𝑎𝑔𝑒 𝑠𝑖𝑧𝑒

𝑜𝑏𝑗𝑒𝑐𝑡 𝑠𝑖𝑧𝑒
=  

2

4
= 0.5 

(c)(i) Explain  why a small object at the bottom of a trough of water appears to be closer to 

the surface than actually is. (03marks) 

  

     Rays from the object O bend away from the normal as they more from water an 

optically denser medium to air and appear to come from a shallower point I 

    (ii) Describe an experiment to determine the refractive index of a glass block. (06marks) 

Experiment to determine the refractive index of the material of glass 

 

 

a) Fix a glass block on a plane sheet of paper on soft board. 

b) Trace outline PQRS 



c) Draw a normal at O 

d) Draw a line AO making an angle I = 100 with the normal at O 

e) Fix pins P1 and P2 vertically along AO and replace a glass block 

f) From side RS fix pins P3 and P4 so as to appear to be in line with the images of pins of P1 

and P2. 

g) Remove P3 and P4 and draw a line to join holes of P3 and P4 to the block at B 

h) Join B to O and measure angle r. 

i) Repeat d) to h) for values of i = 25, 30, 35, and 400. 

j) Tabulate results including values of sine I and sine r. 

 

 

k) Plot the graph sine I and sine r. 

 

 
 

l) The slope of the graph is equal to refractive index of glass. 

 

3. (a) Define the following 

(i) Pressure (01mark) 

Pressure is force acting normally per unit area. 

(ii) Force (01mark) 

Force is what changes a body state of rest or uniform motion in a straightlline 

(b) Describe a simple experiment to show that air in the atmosphere exerts pressure. 

(05mark) 

 Using the crushing experiment 

i (0) Sin i r(0) Sin r  

    



 
- put some water in a can and boil it to drive out air 

- close the mouth of the can tightly while water is boiling. 

- Cool the can by pouring cold water. 

- The can folds inwards due to air pressure that exerts a force on the can 

(c) A simple barometer is raised from sea level to a height of 2.5km. Given that the average 

density of air 1.25kgm-3, density of mercury is 1.36 x 104kgm-3, find the new length of 

mercury column in the barometer. (04marks) 

 Pressure difference due to mercury = pressure difference of air 

     h1ρmg – h2ρmg = haρag 

 (h1 – h2)ρm = haρa 

   (0.76 – h2) x 13600 = 2500 x 1.25 

 h2 = 0.53mHg 

(d)(i) State three applications of atmospheric pressure. (03marks) 

- force pump 

- siphoning 

- drinking straw 

- bicycle pump 

- rubber sucker 

 

     (ii) Why is a liquid used as a fluid in hydraulic machines instead of a gas? (02mark) 

 Liquids are incompressible. Pressure applied at any point in it is equally transmitted at 

another point. Gases are compressible that pressure applied at one point in it is not 

equally transmitted to another point. 



4. (a)Which the aid of a diagram, describe an experiment to measure the internal resistance of 

cell. (04marks) 

- Connect a voltmeter across a cell and record its reading E. 

- Connect a resistor of known resistance R as shown below and note the voltmeter 

reading V and Ammeter reading, I. 

 
 

E = I(R + r); r = 
𝐸−𝐼𝑅

𝐼
 = 

𝐸− 𝑉

𝐼
 

 

(b)(i) Define a joule. (01mark) 

 A joule is the energy expended in a resistor 

   (ii) Explain what is experienced by a person sitting near a large coil carrying electric current. 

(03marks) 

 A person feels heat because when current passes through a coil heat is given out 

(c) Describe an expression for effective resistance, R, of two resistors R1 and R2 connected in 

parallel. (05marks) 

 
The p.d. across each resistor is the same = V 

By conservation of current, I = I1 + I2  

From Ohm’s law, I = 
1

𝑅
 , where R is combined resistance of the resistors 

                                 ∴ I = 
𝑉

𝑅1
 + 

𝑉

𝑅2
 +  

                                       = 𝑉 [
1

𝑅1
+

1

𝑅2
 ]   

                            
1

𝑅
=  

𝐼

𝑉
 =[

1

𝑅1
+

1

𝑅2
 ]   

 

(d) A battery of negligible internal resistance is connected across resistors of 3Ω and 2Ω as 

shown in figure 1 

 



  
 

 Find the reading on the ammeter (03marks) 

 Total resistance, R = 2 + 3 = 5Ω 

 I = 
𝑉

𝑅
=  

3

5
= 0.6𝐴 

5. (a) What is meant by sound waves? (02marks) 

These are longitudinal waves produced by vibrating body, transferred through a medium 

and cause a sensation of hearing. 

(b) Describe with the aid of a labelled diagram how a sound wave is transmitted from a 

ringing bell to the ear. (05marks) 

- When a bell vibrates, it makes the surrounding air to vibrate, these vibrations are 

transferred through the air to the ear 

(c) Name three types of electromagnetic wave and state their uses. (03marks) 

 Radio waves use to transmit signal for radios, television and phone 

 Light for vision 

 X-rays for treatment of cancer 

 Gamma rays for sterilising  

(d) Find the wavelength of radio waves of frequency 1.0 x 108Hz. (03marks) 

 λ = 
𝑉

𝑓
=  

3 𝑥 108

1.0 𝑥 108 = 3𝑚 

(e) Describe how communication between the earth and the moon is possible in spite of 

there being no atmosphere around the moon. (03marks) 

 Using electromagnetic waves that travel both through medium and vacuum 

6. (a) Figure 2 shows a velocity-time graph for a body 

 
(i) Describe the motion of the body. (03marks) 

The body started with a velocity of 20ms-1, decelerated uniformly for 4s to rest. It 

then accelerated uniformly for 4s in opposite direction to a velocity of 20ms-1. 

(ii) Calculate the total distance covered by the body in 8s. (03marks) 

Total distance = area under the graph 

                          = 
1

2
𝑏ℎ + (−

1

2
𝑏ℎ) 

                          = 
1

2
 𝑥 20 𝑥 4 + (−

1

2
 𝑥 − 20 𝑥 4) 

                          = 40 + 40 

                         = 80m 



(b)(i) State Newton’s second law of motion. (01mark) 

The rate of change of momentum of a body is directly proportional to the force applied on it 

and takes place in the direction of force 

   (ii) A constant force of 0.25N is applied on a body of mass 125g. If the body accelerates 

uniformly, find the acceleration. (03marks) 

F  = ma 

0.25 = 
125

1000
 𝑥 𝑎 

a = 2ms-2 

(c) Describe briefly, how acceleration due to gravity can be determined using a small mass, a 

piece of thread, a stop clock, a meter rule, a clamp and a stand. (06marks) 

The experiment is set up as shown below 

   

- A bob is given small horizontal displacement and released. 

- Time, t, to complete twenty oscillation is determined and time T for one oscillation is 

calculates 

- The experiment is repeated for different length of the pendulum, L, and results 

recorded in a suitable table including values of T2. 

- A graph of T2 is plotted against L, and slope S determined 

- Acceleration due to gravity, g = 
4𝜋2

𝑆
 

7. (a) What are X-rays? (01mark) 

X-rays are electromagnetic radiations produced when fast moving electrons are suddenly 

stopped by matter. 

(b)(i) With the aid of a labelled diagram, describe how X-rays are produced in X-ray tube. 

(05marks) 



 

Mode of operation   

- The filament is heated by a low voltage supply and the electrons are emitted by 

thermionic emission.  

-  The concave focusing cathode focuses the electrons from the filament onto the 

target.  

- These electrons are accelerated towards the anode by the high voltage between the 

filament and the Anode. 

- When the electrons (cathode rays) strike the metal target, about only 1% their 

kinetic energy is converted to X-rays and the 99% of their kinetic energy is converted 

to heat, which is conducted away by the cooling fins. 

   (ii) State one medical use and one industrial use of X-ray. (02mark) 

 Medical uses 

-  detection of fracture 

- treatment of cancer 

Industrial uses 

-  detection of flaws in welded joints 

- determining interionic distance in crystals 

 

(c) Define the following 

   (i) Nuclear fission (01mark) 

 Nuclear fission is the splitting of heavy into lighter nuclei with release of energy 

   (ii) Nuclear fusion (01mark) 

 Nuclear fusing is the combination of lighter nuclei to form a heavy nucleus with release 

of energy. 

(d) A radioactive nuclide 𝐴92
235  decays by emission of two alpha particles resulting into a 

nuclide which emits gamma rays. Determine the atomic mass and the number of 

protons of Y and write a balanced equation for the decay. (03marks) 

 Atomic mass = 235- 8 = 227 

 Atomic number = 92 -4 = 88 

 𝐴92
235  → 𝑌 + 2 𝐻𝑒2

4
88

227  

 Then 

 𝑌 → 88
227 𝑌 + 𝛾 88

227  



(e)(i) What is meant by half-life of a radioactive substance? (01marks) 

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

   (ii) The half-life of Radium is 1620 years. How long will it take 16g of Radium to decay to 

2g? 

  

No. of half-lives Mass left (g) Time taken (years) 

0 16 0 

1 8 1620 

2 4 3240 

3 2 4860 

 16g of radium to decay to 2g takes 4860 years 

8. (a) (i) Draw a labelled diagram showing the essential features of the moving-coil 

galvanometer. (03marks) 

 
(ii) Explain why the coil of the galvanometer rotates about its axis when a current passes 

through it, and why it settles in a definite position for a given value of current. (03marks) 

- When a current flows through the coil, the resultant magnetic field sets up two 

forces on the vertical sides of the coil that constitute a couple. 

- These forces then cause the coil to rotate about its axis.  

- The hair springs sets up the control couple which balances the deflection couple and 

prevents the coil from further rotation 

(iii) State four factors on which the deflection of the coil of the instrument depends. 

(02mmark) 

-  number of turns of the coil 

- strength of magnetic field 

- area of the coil 

- current through the coil 

- constant of the hair spring material 

(b) Explain how energy losses in an a.c transformer are minimized. (03mark) 



- flux  linkage is minimized by winding the secondary on top of the primary coil 

- Eddy current  by laminating the iron core 

- Ohmic losses by use of thicker copper wire 

- Hysteresis losses by use of soft magnetic material 

(c) An a.c transformer has 200 turns on the primary coil. If 240V is to be stepped up to 720V, 

calculate the number of turns on the secondary coil. (03marks) 

 
𝑁𝑠

𝑁𝑝
=  

𝑉𝑠

𝑉𝑝
 

 
𝑁𝑠

200
=  

720

240
 

 Ns = 600turns 

(d) Explain why thick electric cables are used for power transmission. (02marks) 

Thick electric cables have low resistance due to large cross section area. This minimizes 

power loss during transmission 

Thank you 


