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Instructions 
1. This paper consists of sections A and B with a total of ten (10) questions. 
2. Answer all questions in section A and two (2) questions from section B. 
3. Section A carries seventy (70) marks and section B carries thirty (30) marks. 
4. Mathematical tables and non−programmable calculators may be used. 
5. Cellular phones and any unauthorised materials are not allowed in the examination room. 
6. Write your Examination Number on every page of your answer booklet(s). 
7. The following information may be useful: 
(a) Acceleration due to gravity, g = 9.8m/s2. 
(b) Charge of an electron, e = 1.6 × 10−19C. 
(c) Density of sea water, ρ = 1023kg/m3. 
(d) Radius of the earth, Re = 6400km. 
(e) Stefan’s constant, σ = 5.67 × 10−8Wm−2K−4. 
(f) Thermal conductivity of air, kair = 0.025Wm−1K−1. 
(g) Thermal conductivity of glass, kglass = 0.72Wm−1K−1. 
(h) Universal gravitational constant, G = 6.67 × 10−11Nm2kg−2. 
SECTION A (70 Marks) 
Answer all questions in this section. 
1. (a) (i) 	Mention two ways by which accuracy in measurements can be improved. 	(02 marks) 
(ii) 	Suppose the slope of the best fit line is 1.0 and the slopes of maximum and minimum worst lines are 1.16 and 0.81 respectively. Estimate the value of slope of the graph. 	(03 marks) 
(b) (i) A student measured the volume of a cylinder which has the radius r and height h, and wrote the formula of volume as πr3h. Explain whether the student was dimensionally correct or not. (02 marks) (ii) In the gas equation (p +  a 2 )( V −b) = RT , what are dimensions of the constants a and b?  (03 
V marks) 
2. (a) (i) A body that is thrown upwards to move under the control of gravity only describes parabolic path. What are the quantities that remain constant during the flight? (02 marks) (ii) Determine the two possible angles of projection that produce a range of 60m if the initial velocity of projection is 30m/s. 	(02 marks) 
(b) (i)  You are standing perfectly still and then you take a step forward. Before the step your momentum was zero, but afterwards you have some momentum. Is the conservation of momentum violated 
	in this case? Explain. 	(02 marks) 
(ii) Two automobiles of equal masses approach an intersection. One vehicle is travelling with veloc- ity 13 m/s towards the east and the other is travelling north with a speed of v. Neither driver sees the other. The vehicles collide at the intersection and stick together, leaving parallel skid marks of an angle 55° north of east. The speed limit for both roads is 15.6 m/s, and the driver of the northward moving vehicle claims he was within the speed limit when the collision occurred. Is 
	he telling the truth? Give reasons. 	(04 marks) 
3. (a) (i) A mass attached by a light spring to the ceiling of an elevator oscillates vertically while the elevator ascends with constant acceleration. Is the period greater than, less than, or the same as 
	when the elevator is at rest? Why? 	(03 marks) 
(ii) The analysis of S.H.M. neglected the mass of the spring, how would the spring’s mass affect the period and frequency of the motion? (03 marks) 
(b) A small mass of 0.2 kg is attached to one end of a helical spring and produces an extension of 15 mm. The mass is now pulled down 10 mm and set into vertical oscillation of amplitude 10 mm. What is; 
(i) the period of oscillation. 	(02 marks) 
(ii) the maximum kinetic energy of the mass. 	(02 marks) 
4. (a) (i) The acceleration due to gravity is progressively less as we go toward the centre of the earth. 
	Why? 	(02 marks) 
(ii) A spaceship is launched into a circular orbit close to earth’s surface. What additional velocity has now to be imparted to the spaceship in the orbit to overcome the gravitational pull?  (03 marks) 
(b)  A satellite of mass 50 kg is to be put into orbit 500 km above the earth’s surface. If its vertical velocity after launching is 2000 m/s at this height, calculate the magnitude of the impulse required to put the 
	satellite directly into orbit. 
5. (a) 	Explain why; 
	(05 marks) 

	(i) at least two (2) fixed points are required to define a temperature scale? 
	(02 marks) 


(ii) two thermometers using different thermometric properties and calibrated at two fixed points, would not necessarily show the same temperature except at the fixed points? (02 marks) 
(b) (i) 	Animals in the forest find shelter from cold in holes in the snow. Why? 	(02 marks) 
(ii) A window of height 1.0 m and width 1.5 m contains a double glazed unit consisting of two single glass panes, each of thickness 4.0 mm separated by an air gap of 70 mm. Calculate the heat energy per second conducted through the window when the temperature difference across the unit is 10 K. 	(04 marks) 
7. (a)  (i)  Why does a good absorber of radiant energy appear black? 	(02 marks) 
(ii)  What is the net rate of radiative heat loss from a human body with surface area 1.2 m2 and surface temperature 30◦C in the surroundings at a temperature of 20◦C? The emissivity of human body is very close to unit, irrespective of skin pigmentation. (03 marks) 
(b) At 27◦C and a pressure of 1.0 × 105 Pa, an ideal gas of mass 45 g and molar mass 28 g has a volume of 0.04 m3. It is heated at constant pressure until its volume increases to 0.05 m3. Find; 
(i) the external work done. 	(01 mark) 
(ii) the new temperature of the gas. 	(01 mark) 
(iii) the change in internal energy of the gas if its molar heat capacity at constant volume is 0.6 
	Jmol−1K−1. 	(02 marks) 
(iv) the total heat given to the gas. 	(01 mark) 
8. (a) (i) 	What are the four basic methods for extracting wave energy? 	(02 marks) 
	(ii) 	Calculate the wave power of a wave in a sea shore which move a height of 3 m. 	(02 marks) 
(b) (i) 	Why are some earthquakes stronger than others? 	(02 marks) 
(ii) Briefly describe the four types of elastic waves that are generated during an earthquake.  (04 marks) 
 
SECTION B (30 Marks) 
Answer all questions from this section. 
 
9. (a) (i) The charge on an electron is extremely small and also the drift velocity is very small. Even then we get sufficient amount of current in a wire. Why? (02 marks) 
(ii)  Copper wire of cross section area 2.0 mm2 carries a current of 1.5 A. Calculate the drift velocity of the electrons, assuming 9.0 × 1028 conduction electrons per m3. Why is the drift velocity slow? 	(03 marks) 
(b) (i)  Give two ways by which the sensitivity of a potentiometer can be increased. 	(02 marks) 
(ii)  Calculate the resistance per metre of constantan wire of diameter 0.35 mm, given its resistivity is 4.8 × 10−7Ωm. What length of this wire would be needed to make a 1.0 Ω resistor? (03 marks) 
(c) A 3 Ω resistor is connected to the terminals of a 1.5 V cell in parallel with a 2 V cell. The internal resistance of the 1.5 V cell is 1 Ω, and the internal resistance of the 2 V cell is 2 Ω. Calculate the current supplied by each cell. 	(05 marks) 
	9. (a) 	Why is silicon preferred to germanium in the manufacture of semiconductor devices? Give three 
	reasons. 
	(03 marks) 

	(b) (i) 	How does a photodiode differ from a rectifier? 
	(02 marks) 

	(ii) Draw a symbol for a photodiode and hence explain its working principle. 
	(05 marks) 


(c) An a.c. voltage of peak value 20 V is connected in series with a silicon diode and a load resistance of 500 Ω. The forward resistance of the diode is 10 Ω and the barrier voltage is 0.7 V. Find the peak current through the diode and the peak voltage across the load. What will happen to these values if 
	the diode is assumed ideal? 	(05 marks) 
10. (a)  (i)  Give two advantages of digital circuits over analogue circuits. 	(02 marks) 
(ii) An alarm system is controlled by three sensors A, B and C. The system sounds its alarm when sensors A and B are on (i.e. logic level high) or when sensors B and C are on (i.e. logic low 
	high). Draw the truth table for the system. 	(04 marks) 
(b) From the circuit shown below, describe what happens to Vo when Vin is raised suddenly from 0 to 1 V and remains at that voltage, if C = 3µF and R = 1.5MΩ. 
 
[image: ]
(04 marks) 
(c) (i) 	What is the importance of modulation factor (ma) in amplitude modulation? 	(02 marks) (ii) 	Draw a block diagram for a basic monochrome television receiver. 	(03 marks) 
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