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Directions to Candidates 

 
You are requested to show all your working  and write the units where 
necessary. 

 
Answer ALL questions from Section A.  
 
Answer any TWO questions from Section B. 
 
Answer any TWO questions from Section C. 
 
Wherever necessary assume g = 10ms-2. 
 
 
 



 
Section A  
 
Attempt ALL eight questions in this section. Each question carries 5 marks. This 
section carries 40% of the total mark for this paper.  
 
1. A golf ball leaves the club with a velocity of 30ms-1 at an angle of 55° to the 
horizontal. Neglecting air resistance, calculate: 

(a) the vertical component of the velocity                                                   (1mark) 
(b) the horizontal component of velocity                                                     (1mark)     
(c) the horizontal distance travelled by the ball.                                         (3marks) 

    
 
2.(a) Sketch a stress-strain graph for a ductile material.                                    (2marks) 
(b) Mark on the graph, and explain, the following terms:  

(i)   elastic limit                                                                                              (1mark) 
(ii)  yield point                                                                                               (1mark)    
(iii) breaking stress                                                                                        (1mark) 

 
 
3.A 1.5m length of copper wire is used in an experiment to set up a stationary wave. 
The cross sectional area of the wire is 0.059mm2 and the tension in the wire is 2.0N.  
(a) Calculate the mass per unit length of the wire.                                            (3marks)   
(b) Show that the fundamental frequency at which a stationary wave is formed is 
20Hz.                                                                                                                  (2marks)    
(Density of copper = 8.9 x 103 kgm-3.) 
 
 
4.(a) The equation for the gravitational attraction between two masses M and m, a 
distance R apart is  
 

F = G  M m 
     R2 

 
Deduce the base units of the universal gravitational constant G from the above 
equation.                                                                                                             (2marks) 
(b) A satellite of mass m kg revolves round the earth with a speed v ms-1. The 
gravitational force provides the centripetal force acting on the satellite. The resulting 
equation for this is given by:  

m v2   =    G  M m 
R                R2 

 
Show that the base units of the equation are consistent.                                   (3marks)       
 
 
5. An interference pattern is produced on the screen in Young’s double slit experiment 
using red light. Describe and explain the effect of the following changes: 

(a) increasing the distance between the double slits                                    (2marks)                
(b) using blue light instead of red.                                                               (3marks) 

 



 
6. The diagram shows how a narrow beam of light strikes a layer of oil on the surface 
of a tank of water at an angle of 58°.  
 
 
 
 
 
 
 
 
 
 
 
If the refractive index of oil is 1.28 and that of water 1.33, calculate: 

(a) the angle of refraction in oil                                                                   (2marks) 
(b) the angle of refraction water.                                                                 (3marks)  

 
   
7.(a) State Newton’s second law of motion.                                                       (1mark)   
(b) A hosepipe ejects a jet of water at a speed of 4ms-1 through an area of 100cm2. 
Assuming the water strikes a wall perpendicularly, and that the water escapes parallel 
to the wall after impact, calculate the force exerted on the wall.                       (4marks) 
(Density of water = 1000kgm-3) 
 
 
8. A skater rotates with an angular velocity of 3rads-1 about a vertical axis with both 
arms and one leg outstretched. When she is in this position, her moment of inertia 
about the vertical axis of rotation is 7.0kgm2. If she draws in her arms and leg, her 
moment of inertia decreases to 1.4kgm2,  
(a) State and explain what one would observe as her moment of inertia decreases.    
                                                                                                                             (1mark)             
(b)  Calculate:  

(i) the new angular velocity                                                                        (2marks) 
      (ii) the rotational kinetic energy with her arms and leg drawn in.               (2marks) 
 
 
 
 
 
 
 
 
 
 
 
 

Please turn over 
 
 

 

 



Section B 
   
Attempt TWO questions in this section. Each question carries 15marks. This section 
carries 30% of the total mark of this paper.  
 
9. The diagram shows a water skier being pulled at a steady speed in a straight line. 
Her mass and the mass of the ski add up to 65kg. The pull of the tow-rope on her is 
520N. 
 
 
 
 
 
 
 
 
 
 
 
(a)(i) what are the horizontal and vertical components of the push of the water on the 
ski? (Ignore air resistance)                                                                                 (2marks)        
(ii) Her weight and the 520N towing force exert moments around a point on the ski.  
Explain how she can remain in equilibrium as she is towed along if the size of the 
towing force varies.                                                                                            (4marks)                  
(b). Later while still being towed, she moves in a curved path from behind the boat to 
approach a ramp from which she makes a jump, remaining in the air for over two 
seconds. 
(i) Describe the force that enables her to accelerate centripetally as she moves in a 
curved path.                                                                                                        (3marks)           
(ii) Why does she feel ‘weightless’ while in the air during her jump?              (2marks) 
(c) After her jump she again moves with her original velocity, experiencing a towing 
force of 520N. Suddenly she lets go of the tow-rope.  

(i) Calculate her initial deceleration.                                                    (2marks) 
(ii)  Why does the deceleration decrease as she slows down?                (2marks)        

 
 
10.(a) Define the term gravitational field strength and state the unit in which it is 
measured.                                                                                                           (2marks) 
(b) Sketch a graph showing how the Earth’s gravitational field strength g varies with 
distance R from the centre of the earth. Consider the range from R = 0 to R = 4Re, 
where Re is the radius of the earth. Indicate on your graph approximate values of g 
for different values of R.                                                                                    (6marks) 
(c) A 2000kg rocket is fired so as to escape the earth’s gravitational field. Determine 
the  

(i) gravitational potential of the rocket once it leaves the earth’s field                                    
                                                                                                                     (3marks)    
(ii)  initial kinetic energy of the rocket                                                   (2marks)   
(iii)  rocket’s escape velocity.                                                                  (2marks)      

(G = 6.7 x 10-11Nm2kg-2, Mass of earth = 6 x 1024kg, Radius of earth = 6400km) 

 



11.(a)  A capacitor is marked ‘100V, 400pF’. What do the markings on the capacitor 
indicate.                                                                                                              (4marks)  
(b) A parallel plate capacitor is constructed from two flat square metal plates, each of 
dimensions 0.20m x 0.20m separated by a polythene sheet 2.0mm thick which 
completely fills the space between the plates. The capacitor is connected in the circuit 
shown. The switch S vibrates so that the capacitor is completely charged and 
discharges 200 times per second through a microammeter of negligible resistance. 
When the supply has a voltage of 100V the meter shows a steady reading of 8.0µA.  
 
                                                                       •          •                                                 
                                                                                S       
                                                                             • 
                                                                                                            µµµµA             
                                  100V                                                                                            
 
 
 
 
 
Calculate  

(i) the charge transferred to the capacitor during each charging process 
(ii)  the capacitance of the capacitor 
(iii)  the relative permittivity of polythene                                               (6marks)        
 

(c) The experiment described in (b) is repeated but with a 100kΩ resistor connected in 
series with the microammeter. 

(i) Describe the effect, if any, on the charging and discharging of the 
capacitor.                                                                                          (3marks)   

(ii)  Calculate the time constant of the discharge circuit.                       (2marks) 
                                            (εεεεo  = 8.85 x 10-12 Fm-1) 
 
 
Section C 
 
Attempt TWO questions in this section. Each question carries 15marks. This section 
carries 30% of the total mark of this paper. 
 
12.(a) State and explain the equation used for body performing simple harmonic 
motion.                                                                                                               (2marks) 
(b) Explain how a comparison of the displacement vs time and acceleration vs time 
graphs can lead to the above equation.                                                              (3marks) 
(c) A mass of 0.25kg oscillates horizontally at the free end of a spring with amplitude 
0.20m. The force constant of the spring is 100Nm-1  

(i) show that the maximum P.E. stored in the spring is 2.0J.               (3marks) 
(ii)  using K.E. considerations, find the maximum velocity of the mass(3marks) 
(iii)  show that this is the same value as that obtained by using vmax = ω xo.  
                                                                                                                     (4marks) 

 
 



 
13.(a) With the aid of a well labelled diagram, derive the diffraction grating formula 
 
                                                           d sinθ = nλ                                              (4marks) 

 
(b) Describe how a diffraction grating and a spectrometer may be used to determine 
the wavelength of light obtained from a given monochromatic source. In your 
description you are to include:  
(i)   a labelled diagram of the set up, 
(ii)  the procedure of  the investigation, 
(iii) the measurements that are to be taken,  
(iv) the calculation needed to determine λ.                                                        (8marks) 
 
(c) Monochromatic light of wavelength 500nm falls normally on a diffraction grating 
having 600lines/mm. What is the maximum number of bright images seen on one side 
of the straight through image?                                                                           (3marks) 
 
 
14.(a)  In the figure below,  electron A is at its ground state. Explain what is meant by 
the term the ground state of an atom.                                                             (2marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) Explain why the energy levels in the diagram shown are labelled with negative 
values.                                                                                                                (2marks)  
(c) State and explain what would result if one of the following approached the above 
atom. 

(i) a 7.0eV photon                                                                     (2marks)                                             
(ii)  a 4.0eV electron                                                                   (2marks) 
(iii)  a 22.0eV electron                                                                 (2marks) 
(iv) an 11.0eV photon                                                                 (2marks) 
(v) an 11.5eV photon                                                                 (3marks) 

 
 
 

 
 



 
 
 


