Question 1.
(a) (i).	 derive an expression centripetal acceleration of a body moving in a circular path of radius r.                                                                      				 (3mks)
 (ii).	 Explain why it is necessary for a bicycle rider moving a round a circular path to lean towards the center of the path                              					(3mks)
(iii).	 Derive the expression for the angle inclination to the horizontal necessary for a rider moving a round a circular track of radius r without skidding at a speed v, in terms of g, r, and v                                       							 (3mks)
(b).	 A stone of mass 0.5 kg is tied to one end of a string 1m long. The point of suspension of the string is 2m above the ground. The stone is whirled in a horizontal circle with increasing angular velocity.
                                               [image: ]

The string will break when the tension in it is 12.5 N and angle  is a maximum.

(i).	Calculate the maximum value of                                          			(3mks)
(ii).	How far from point G will the stone hit the ground               			(4mks)
(iii). 	What will be the velocity of the stone it hits the ground.      			(3mks)
                                          
Question2.
(a)(i).	Define coefficient of surface.                                                      		    (1mk)
 (ii).	Use the molecular theory of matter to explain the existence of surface tension. (3mks)
 (b).	A clean glass capillary tube is of internal diameter 0.04cm is held vertically with its lower end below the surface of clean water in a beaker and with 10cm of the tube above the surface of water.



(i).	 Show that the height h to which the water rises in the tube is given by   where is coefficient surface tension of water, r radius of the tube, density of water and g acceleration of gravity.                                	 			    (3mks
 (ii).	Given that coefficient of surface tension of water is 7.2x10-2Nm-1, calculate the height to which water will rise in the tube above            				    (2mks)
(iii).	Explain what will happen if the tube is then depressed until its length above the water surface is only 5cm.                                                   				(3mks)
(c).	Describe an experiment to determine the surface tension of water using the capillary tube method                                                                     			(5mks)
 (d).	A soap bubble whose radius is 12mm becomes attached to another of radius 20mm. 
Calculate the radius of the common interface                                    		(3mks)  

Question 3.
(a)(i). 	State Newton’s universal law of gravitation                            			  (1mk)                                       (ii).	Define gravitational field potential and gravitational field intensity.	             (2mks)
(iii).	Sketch a graph to show how gravitational field intensity varies from the centre of the earth to a point well above the earth surface.         				(2mks)
(iv).	Why is gravitational field called conservative field of force 			  (1mk)
(b)(i).	Derive an expression escape velocity of the earth                  	 		(3mks)
    (ii).	What is a parking orbit                                                            			  (1mk)      
   (iii).	Calculate the height of the parking above the earth surface  			(4mks) 
(c).	An astronaut in his spacecraft is launched in a parking orbit about the earth. If the loaded space craft has amass of 2.0x103Kg;
   (i).	Calculate the mechanical energy of the spacecraft                    			(3mks)
  (ii).	Explain the effect of viscous drag on the spacecraft as it moves in the atmosphere.        												  (3mks) 
  Question 4.
(a)(i).	 Define pressure                                                                           		(1mk)

(ii).	 Derive an expression for the pressure at a point in a liquid in term of density of the liquid and depth h of the point below the surface.				(3mks)    
(b)(i).	State Archimedes’s principle                                                       		(1mk)
(ii).	A cylindrical cork of cross sectional area 20cm2 and length 30cm is covered at one end with a layer of brass 2cm thick. If the cork floats in water vertically with metal well below water surface, show that the height h of the cork above the surface is given by   



, where  andare densities of cork and brass respectively; density of water is 1gcm-3                                               				      (4mks)
(c)(i).	Define simple harmonic motion                                                  		       (1mk)
(ii).	If the cork in (b) (ii) above is slightly displaced downward and released, find its period of oscillation. (density of cork is 500Kgm-3 and density of brass is 8500Kgm-3). (4mks) 
(d)(i).	Distinguish between elastic and inelastic deformation.               		       (2mks)

                             [image: ]

The fig. above shows a graph of how the extension of a steel wire of length 1.2m and area of x-section 0.012mm2 alters as a stretching force is applied.
Use the graph to calculate the young modulus of steel                       		    (4mks)      

1. a)	(i) State the laws of dynamic friction 					(3marks)
		(ii) Define coefficient of dynamic friction.			(1mark)
     b)	A block of mass 2.0kg placed on a horizontal table is pulled by a mass M 
          using an inextensible string that passes over a frictionless pulley as 
           shown in figure 1.
			  	2.0kg 			     M

		                                                    pulley 


				Table 			     

								   Fig. 1
	The block moves with a constant velocity when M = 600g.
1. Calculate the coefficient of friction between the block and the table.
1. Find the acceleration of the block and the tension in the string when M is replaced with another mass of 1000g.	(4marks) 
       c)  (i)	Explain why a body falling through a vicious fluid eventually 
                   attains a terminal velocity.					(5marks)
1. Calculate the terminal velocity of a spherical ball of radius 0.5cm and density 1,800kgm-3 falling through a liquid of density 1,000kgm-3 and coefficient of visiosity 1.3 x 10-3NSm-2. (4marks) 

1. a)	(i) Define surface tension.						(1mark)
	(ii) Explain the occurrence of surface tension using molecular theory.
											(3marks)
     b)	A U – tube with limbs of diameters 8.0mm and 3.0mm contains water of 
         surface tension 7 x 10-2Nm-1, and angle of contact zero. Find the 
         difference in the levels of the water in the two limbs. 
         (Density of water = 1000kgm-3)						(4marks)
  c) (i)	State Archimedes principle.					(1mark)
             (ii)	An alloy of silver and gold weighs 35.2g in air and 33.13g when 
                   fully submerged in water. Given that the densities of silver and 
                   gold are 10.5gcm-3 and 18.90gcm-3 respectively.
Find the mass of silver within the alloy.			(4marks)
	d) (i)	Write Bernoulli’s equation and define the symbols used.	
											(2marks) 
	   (ii)	State one practical application of Bernoulli’s principle.	(1mark)
1. A tank filled with water has a hole of radius 2.0cm at a point 4.0cm below the water level. Calculate the mass of water that flows out of the hole per second. 			       		  	(4marks) 

3. a)	Define 
	 (i)	Gravitational field strength 					(1mark)
	(ii)	Escape velocity 							(1mark)
         (iii)	Acceleration due to gravity					(1mark)

b) A planet of mass 6.0 x 1024kg has a density of 5.5 x 103kgm-3 stating   any assumptions made, find the acceleration due to gravity at a point 8.0 x 106m above the surface of this planet.	(6marks)

c) (i)	Explain why a bicycle rider must lean towards the centre of a 
	circular path as he rides round it.				(2marks)
             (ii)	Draw a sketch diagram showing the forces acting on a bicycle rider 
                   round a circular track inclined at angle  to the vertical. (2marks) 
            (iii)	If  is the coefficient of static friction between the bicycle and the    
                   ground, derive an expression in terms of  and , for the bicycle 
                   rider to move safely round the track.				   (3marks)

	d) (i)	What is meant by period of a satellite.			(1mark) 
             (ii)	A satellite orbits the earth at a height of 7.0 x 106m above the 
                    earth’s surface. Calculate the period of the satellite.	(3marks)

4. a)	What is meant by a conservative force? Give two examples.	(2marks)
    b)	(i) Distinguish between damped and free oscillation.		(2marks)
          (ii) Sketch displacement – time graphs for damped and free oscillations.												(2marks)
    c)	(i) Define simple harmonic motion.					(1mark)
	(ii) Give two examples of bodies executing simple harmonic motion.
											(1mark)
         (iii) Draw a graph of velocity against displacement for a body 
               describing simple harmonic motion.				(2marks)

    d)	A mass of 0.2kg is placed on a scale pan of negligible mass hanging on a 
         spring of constant 40Nm-1. The mass is then depressed 3.0cm below the 
         equilibrium position and released. Calculate the;
1. Frequency of the oscillations.					(3marks) 
(ii)	Velocity of the mass when it is 1.0cm above the equilibrium 
          position.								(3marks)
(iii)	Maximum amplitude of oscillation for the 0.2kg mass to stay in 
          contact with the pan throughout.				(4marks) 


	(a)	(i)  	State Newton’s laws of motion.			           	(03 marks)
		(ii)	Use Newton’s laws to show that F = ma			(02 marks)
	(b)	(i)	State the principle of conservation of linear momentum.
											(01 mark)
		(ii)	Two particles of masses 2.5 kg and 3.0 kg moving at speeds of 
2 ms – 1 and 1.2 ms – 1 respectively in a direction at right angles to each other collide in a perfectly inelastic collision. 
Calculate the magnitude and direction of the final velocity of the particles.							(05 marks)
	(c)	(i)	Define the terms Intensity of gravity and Gravitational constant.
											(02 marks)
		(ii)	Explain why the rotation of the earth about its axis affects the value 
of acceleration due to gravity, g at the Equator.	(03 marks)
(iii)	Show that the magnitude of potential energy of a satellite is twice the magnitude of its kinetic energy.			(04 marks)

2.	(a)	(i)	Define coefficient of viscosity.				(01 mark)
		(ii)	Explain the effect of temperature on the viscosity of a gas.
											(03 marks)
(b)	(i)	Derive an expression for the terminal velocity of a steel ball bearing 
of radius, r and density ρ, falling through a liquid of density δ, and coefficient of viscosity η.					(04 marks)
(ii)	Sketch acceleration – time graph for the motion of the steel ball bearing above.						(01 mark)
	(c)	(i)	State Stoke’s law.						(01 mark)
(ii)	Describe an experiment to determine the coefficient of viscosity of oil of known density using Stoke’s law.			(06 marks)
	(d)	(i)	State Bernoulli’s principle. 				(01 mark)
(ii)	Explain why it is not advisable to stand by the road side when a fast moving trailer is passing.					(03 marks)	





3.	(a)	Define the terms Elastic limit and proportional limit.		(02 marks)
(b)	Figure 1 shows the variation of F, the load applied to two wires X and Y, and their extensions, e. The wires are both made of Iron and have the same length. 

		
(i)	Which wire has a smaller cross-sectional area? Explain.	
(02 marks)	
(ii)	Explain how you would use the graph for X to obtain a value for the Young’s modulus of iron, listing down the additional measurements needed. 							(04 marks)
(c)	A uniform steel wire of density 7800 kg m–3 weighs 16 g and is 250 cm long. It lengthens by 1.2 mm when stretched by a force of 80 N. 
	Calculate the :-
	(i)	value of Young’s modulus for the steel wire.		(03 marks)
	(ii)	energy stored in the wire.					(02 marks) 
(d)	(i)	Define relative density of a substance.			(01 mark)
(ii)	Describe an experiment to determine the relative density of a liquid using Archimedes’ principle and the principle of moments.
									(06 marks)
4.	(a)	(i)	What is meant by Simple Harmonic Motion?		(01 mark)
(ii)	Define the terms amplitude  and period as applied to oscillatory motion. 							(02 marks)
	(b)	Sketch graphs to show variation of;
		(i)	kinetic energy with time,					(01 mark)
		(ii)	total energy with time of an object performing simple harmonic 
motion.							(01 mark)

(c)	(i)	Show that a simple pendulum oscillates with S.H.M. when displaced 
slightly from its equilibrium position, and derive an expression for the period of the motion.					(06 marks)  
(ii)	Explain how you would use the above expression to obtain the value of acceleration due to gravity.				(04 marks)
(d)	Figure 2 shows a mass of 0.8 kg being suspended from the free ends of two springs of force constants 120 Nm – 1 and 60 Nm – 1 respectively.

	
	Calculate the:
	(i)	extension produced.					(03 marks)
	(ii)	tension in each spring.					(02 marks)

1. (a)	(i) Explain the terms free fall and terminal velocity.		(3marks)
	(ii) The weight of a body is measured using a spring balance which is suspended from the roof of a lift. Explain the values of the weight obtained when the lift accelerates downwards and when it accelerates upwards.(4marks)
   (b)	(i) Derive an expression relating the distance, s, the initial velocity, u, the time of acceleration, t, and the acceleration a, for a body moving in a straight line with uniform acceleration.							(2marks) 
	(ii) Show that the equation in (b) (i) above is dimensionally correct.   
                     (2marks)


   (c)	An old car of mass 1.5  103 kg and tractive pull of 3.5  103 N climbs a track which is inclined at an angle of 300 to the horizontal. The velocity of the car at the bottom of the incline is 20 m s-1 and the coefficient of sliding friction is 0.25 
 Calculate 
	(i) The distance travelled along the incline before the car comes to a halt.
(4marks)
	(ii) The time taken travelling along the incline before the car comes to a halt. 											(2marks (d)	A ball is projected upwards at an angle of 300 to the horizontal. If the initial velocity of the ball is 35m s-1, calculate the maximum height and the range of the ball reached. 							(4marks)

2. (a) Define the following terms:
	(i) angular velocity 							(01mark)
	(ii) centripetal acceleration						(01mark) (b)	(i) Explain why a racing car can travel faster on a banked track than on a horizontal track of same radius of curvature.					 (4marks)
	(ii) Derive an expression for the speed with which a car can negotiate a bend on a banked track without skidding. 					(3marks)
  (c) Show how to estimate the mass of the sun if the period and orbital radius of one of the sun’s planets are known.						 (3marks)

   (d)	The gravitational potential, V, at the surface of a planet of mass M and radius R is given by V   =   – , where G is the universal gravitational constant.
Derive an expression for the lowest velocity, u, which an object of mass m has at the surface of the planet if it is to escape from the planet. 		(4marks)
   (e)	Communication satellites orbit the earth in synchronous orbits.
Calculate the height of a communication satellite above the earth.	 (4marks)



3. (a)	(i) Define the following terms as used in the study of elasticity;
· Young’s modulus
· Plastic deformation
· Work hardening 								(3marks)
(ii) Derive the expression for the energy stored per unit volume when a metal wire of Young’s modulus E and length l is stretched through extension e.
(4marks)

   (b)	A mass of 400 g is hung from a steel wire of length 0.8 m and diameter 3.0 10-4 m. The mass is given a small vertical displacement and released.
	(i)  Show that the mass moves with simple harmonic motion	(3marks)
	(ii) Calculate the force constant for the wire.				 (3marks)
	(iii) Find the frequency of oscillation. 					(3marks)
   (c)	A
B
D
C
W
105 cm












A rod CD 105 cm long whose weight is negligible, is supported at its ends by wires A and B of equal length as shown in the above diagram. The cross sectional areas of A and B are 1.0  10-4 m2 and 2.0  10-6 m2 respectively. Young’s modulus for A is 2.4  1011 Pa and for B is 1.6  1011 Pa. At what point along the rod should a weight W be suspended in order to produce
	(i) equal stresses in A and B						(2marks)
	(ii) equal strains in A and B?						(2marks)

4. (a)	(i) Define the term coefficient of surface tension?			 (1mark)
	(ii) Derive the dimensions of coefficient of surface tension.	(2marks)
    (b)	Describe and explain briefly two phenomena caused by surface tension.
(6marks) 


    (c)	Show that the excess pressure inside an air bubble of radius r in a liquid of surface tension  is 							(4marks)
    (d)	The lower end of a capillary tube of internal diameter 0.8 mm is 20 cm below the surface of mercury whose coefficient of surface tension is 0.5 N m-1.
Calculate
	(i) the depression of the mercury					(3marks)

	(ii) the rise of the mercury if the pressure in the tube is 9.1 104 N m-2
(4marks)
(Angle of contact of mercury with glass = 1800, 

atmospheric pressure = 1.01 105 N m-2, Density of mercury   =   13600 kg m-3)
1. (a) 	Define the following; 
(i) Moment of force. 						       (01 mark) 
(ii) Centre of gravity 						       (01 mark) 
(b) 	State the conditions necessary for a body to be in equilibrium under the action of coplanar forces.  							     (02 marks) 
(c) 	Describe an experiment to determine the coefficient of kinetic friction between two surfaces. 								     (05 marks) 
(d) 	Distinguish between stable equilibrium and unstable equilibrium.    (03 marks) 
(e) 	(i) 	Deduce the dimensions of Young’s modulus, Y. 		     (03 marks) 
(ii) 	A steel rod of length 60cm and cross – sectional area 2.5cm2 is heated to 1000C. the rod is clamped and prevented from contracting as it cool. Find the energy stored in the rod when it cools to 200C.         (05 marks) 

2. (a) 	Define the terms; 
(i) Inertia 								       (01 mark) 
(ii) Impulse 							       (01 mark) 
(b) 	Distinguish between perfectly elastic collision and perfectly inelastic collision. 		 								     (03 marks) 

(c) 	A bullet of mass, m is fired at velocity, u into  a block of wood of mass, M suspended by two vertical strings. The bullet gets embedded into the block and the combined mass swings through  height, h, becoming to rest. Show that the speed of the bullet initially is given by u = (2gh)½ . 	     (04 marks) 
(d) 	(i) 	State the law of conservation of mechanical energy.                (01 mark) 
(ii) 	Sketch a displacement time graph showing uniform acceleration and a velocity – time graph showing uniform deceleration. 	     (02 marks) 
(e) 	A block a of mass 0.5kg rests on a horizontal surface. It is connected to block B of mass 1.5kg on an inclined plane of inclination 300 to the horizontal by a string passing over a smooth pulley. 

A
30o
0.5 kg
1.5 kg






Given the coefficient of friction is 0.30 between each of the blocks and the surface; calculate the; 
(i) Acceleration  of the blocks 		 			     (05 marks) 
(ii) Tension in the strings. 		 			     (03 marks) 

3. (a) 	Define the following; 
(i) Gravitational field strength; 			 		       (01 mark) 
(ii) Escape velocity 						       (01 mark) 

(b) 	Show that the escape velocity, v, of a body projected from the earth’s surface is given by v =  where R is the radius of the earth. 		     (03 marks) 
(c) 	Explain what happens to an earth satellite when it encounters resistance in orbit.  									     (04 marks) 
(d) 	Describe an experiment to determine the acceleration due to gravity, g, using a spiral spring.  							 	     (06 marks) 
(e) 	(i) 	What is meant by banking of a track? 			       (01 mark) 
(ii) 	A pilot banks the wings of his aircraft so as to travel at  a speed of 360kmhr-1 in a horizontal circular path. If the circle is of radius 5km, find the angle of banking of the wings. 			     (04 marks) 

4. (a) 	Define the following; 
(i) Coefficient of viscosity 					       (01 mark) 
(ii) Surface tension 						       (01 mark) 
(b) 	(i) 	Explain the origin of surface tension using molecular theory. 
     (03 marks) 
(ii) 	Describe the capillary tube method of determining surface tension of a liquid. 								     (06 marks) 
(c) 	State Archimedes’ principle. 					       (01 mark) 
(d) 	A hydrometer of mass 48g floats with 6cm of its stem out of water. Given the cross – sectional area of the stem is 0.8cm2, calculate the; 
	(i) 	total volume of the hygrometer. 				     (03 marks) 
	(ii) 	length of the stem above the surface when it is made  to float in a liquid 
of density 1.4 gcm-3. 						     (03 marks) 
(e) 	Distinguish between laminar flow and turbulent flow. 		     (02 marks) 




1. (a) (i) Explain what is meant by dimensions of a physical quantity.(1)
        (ii) The centripetal force  F required to keep a body of mass M moving in
       circular path of radius r is given by F= MV2  ,show that the formula is 
       dimensionally consistent .   (4)                                       r
(b) A sphere of radius , a, moving through a liquid of density ρ with high velocity 
,v, experiences a retarding force F given by F= kaxρyvz  , where k is a non 
dimensional constant. Use the method of dimensions to find the values of x, y 
and z.(3)                                      

(c) (i) State the laws of static friction. (3)
 (ii) Describe a simple experiment to determine the coefficient of static friction . (4)                         
(iii) A car of mass 1000 kg climbs a track  which is inclined at an angle of 30o to
       the horizontal. The speed of the car at the bottom of the incline is 36kmh-1. If 
       the  coefficient of kinetic friction is 0.3 and the engine exerts a force of 4000N 
       , how far up the incline does it move in 10s ?                       (7)

(d) State the equations of uniformly accelerated motion.   (3)
Define the term angular velocity.					(1 mk)

(b) A car of mass M, travels round a circular track of radius, r with a velocity, V.
(i)	Sketch a diagram to show the forces acting on the car.	(2 mks)

(ii)	Show that the car does not overturn if V2 < arg where a is the distance between the wheels, h is the height of the centre of   2hgravity above the ground and g is the acceleration due to gravity.			(5 mks)

(c) A pendulum bob of mass 0.2  kg is attached to one end of an inelastic string of length 1.2 m. The bob moves in a horizontal circle with the string inclined at 30o to the vertical.
Calculate;
(i)	The tension in the string.					(2 mks)
(ii)	The period of the motion.
					
(d)	Explain and sketch the variation of acceleration due to gravity with distance from the centre of the earth.							(6 mks)

1. (a) (i) Write the equations of uniformly accelerated motion 		(3 marks)
(ii) Derive the expression for the maximum horizontal distance travelled by a projectile in terms of the initial speed u and the angle of projection   to the horizontal. 								(4 marks) 

     (b) A bullet is fired from a gun placed at a height of 200m with a velocity of 
150m/s at an angle of 30o to the horizontal. Find 

(i) the maximum height attained 
(ii) the time taken for the bullet to hit the ground 

     (c) A ball of 500g, travelling at a speed of 10m/s at 60o to the horizontal strikes a 
vertical wall and rebounds with the same speed at 120o. to the initial direction. 
If the ball is in contact with the wall for 8 x 10 – 3 s, calculate the average 
force exerted on the wall by the ball. 
1. (a) Define the term simple Harmonic motion
(b) Two identical springs each of force constant, k are attached to a body of mass m lying on a smooth horizontal surface as shown in the figure below.

 m

 	
											



(i) Show that when the body is slightly displaced horizontally and released it moves with simple harmonic motion of period, T = 2π√(m/2k) 										         (4)
(ii) State two factors that could affect the period of oscillation of the mass m   (2)
(iii) In a simple pendulum the periodic time is 4.2 seconds. When the pendulum is shortened by 1m the period is 3.7 seconds. Calculate the acceleration due to gravity 									(5)

(c) A 2N load caused a 10cm extension of a spring. Two such identical springs are
    joined end to end to form one continuos spring and a load of 4N is applied. 
    Calculate the extension produced. 							(4)

(d) With the aid of labelled diagrams, differentiate between free and damped oscillations 										(4) 



2. (a) State Kepler’s laws of gravitation 						(3)
  (b) (i) Derive an expression for gravitational potential at a point distance, r, from the 
            centre of the earth. Hence obtain an expression for potential energy of a 
satellite of mass, m, at this point.						(5)

       (ii) Sketch a graph to show how the potential energy of a satellite varies with 
distance from the surface of the earth outwards. 				(2) 

(c) (i) Calculate the mechanical energy of a satellite of mass 600kg in a circular orbit 
at a height of 2000km above the earth’s surface. (Take radius of the earth 
= 6400km) 									(3)

     (ii) Explain why any resistance to the forward motion of the satellite results in 
decrease of its height above the earth and an increase in its forward speed   (3)

(d) a)  Explain the meaning of the following terms:
	(i) Weightlessness								(2)
	(ii) Escape velocity 								(2)

3 a)       (i) define surface tension and state its S.1 Unit. 				(2)
	(ii) Using molecular theory explain the occurrence of surface tension 	(3)
	(iii) State 2 factors which affect surface tension 				(2)

 b) The pressures inside and outside a soap, bubble of radius r are P1 and P2 
respectively. Derive an expression for the difference (P1 – P2) in terms of r and 
the surface tension , Υ .	(3) 

(c) Mercury is poured into a glass U-tube with vertical limbs of diameters 2.0 mm and 
12.0mm respectively. If the angle of contact between mercury and glass is 
140o and the surface tension of mercury is 0.52Nm-1, Calculate the difference 
in the levels of mercury.(Density of mercury = 13600kgm-3)		(5) 

(d) A droplet of mercury of radius 2.0 mm falls vertically and on hitting the ground is split into 2 droplets each of radius 0.50mm.
(i) Calculate the change in surface energy 					(4)
(ii) Account for the change in (i) above 						(1) 


a) 	(i) State Newton’s laws of motion 				(3)
	(ii) A body of mass , m1 and moving with velocity U1 collides with a body of 
mass m2 moving with velocity U2 in the same direction. After collision both 
masses move in the same direction with velocities V1 and V2 respectively
 Using Newton’s 
laws of motion show that the total linear momentum is conserved in the 
collision 		(4) 


    (b) A bullet of mass 10g is fired at short range into a block of wood of mass 990g 
resting on a smooth horizontal surface and attached to a spring of force 
constant 100Nm-1. The bullet remains embedded in the block while the spring 
is compressed by a distance of 5.0cm. Find the elastic energy of the 
compressed spring and the speed of the bullet just before collision with the 
block of wood. 			(6) 

   (c) A bullet if fired from a gun placed at a height of 200m with a velocity of 150m/s 
        at an angle of 30o to the horizontal .

(i) Find the maximum height attained
(ii) The time taken for the bullet to hit the ground 		(7) 

(d) 	 (i) Explain what is meant by the dimensions of a physical quantity  	(1) 

	(ii) A sphere of radius, a moving through a liquid of density ρ with high
     velocity V experiences a retarding F given by F = kax ρy Vz where k is a 
non dimensional constant. Use the method of dimensions to find the values of 
x,y, z 	(4) 


1. (a) Define the following terms:
(i) stress 
(ii) strain 								(2 marks)
(b) The velocity, V of sound travelling along a rod made of a material of Young’s modulus, γ, and density,  ρ given by V =       
        ρ
    Show that the formula is dimensionally consistent 			(3 marks) 

(c) State the necessary measurements for the determination of Young’s modulus of a metal wire. 								(2 marks)
(d) Explain why the following precautions are taken during all experiments to determine Young’s modulus of a metal wire. 					
(i) Two long thin wires of the same material are suspended from a common support 								(2 marks) 
(ii) The readings of the Vernier are also taken when the loads are gradually removed in steps 							(1 mark)
(e) The ends of a uniform wire of length 2.00m are fixed to points A and B  which are 2.00m apart in the same horizontal line. When a 5kg mass is attached to the midpoint C of the wire, the equilibrium position of C is 7.5cm below the line AB.Given that Young’s modulus for the material of the wire is 2.0 x 1011 Pa. Find;
(i) the strain in the wire 						(3 marks) 
(ii) the stress in the wire 						(2 marks)
(iii) the energy stored in the wire 						(4 marks) 
State any assumptions made 							(1 mark) 

2. (a) State four characteristics of simple harmonic motion                (4marks)
(b) Sketch the following graphs for a body performing simple harmonic motion 
(i) acceleration against displacement 					(1 mark)
(ii) velocity against displacement 					(1 mark)
(c) A body performing simple harmonic motion has its displacement given by X = rsinwt, where r is the amplitude and w is the angular velocity
(i) show that the total energy of the body is given by ET = ½ mr2w2, where m is the mass of the particle.              (5marks)
(ii) Draw a graph to show the variation of kinetic energy, potential energy and total energy of the body with time. 					(3 marks) 
(d) (i) Define angular velocity 							(1 mark) 
(ii) derive an expression for the acceleration of a particle moving with constant speed, V along a horizontal circular path of radius, r					(5 marks)

3. (a) (i) Show that the weight of fluid displaced by an object is equal to the upthrust on the object. 										(4 marks) 
(ii) with the aid of a diagram describe how Archimedes principle and the principle of moments are used to measure the relative density of a liquid 		(5 marks)

(b) A cross sectional area of a ferry at its water-line is 720m2. If sixteen cars of average mass 1100 kg are placed on board, to what extra depth, will the boat sink in the water?  (4 marks)
(c) Explain the meaning of the following terms:
(i) Laminar flow 
(ii) Turbulent flow 							(2 marks) 

      (d)  Explain the effects of temperature on viscosity of liquids and gases 	(2 marks)
(e) Find the terminal velocity of an oil drop of radius 2.5 x 10 – 6 m which falls through air. Neglect the density of air (viscosity of air = 1.8 x 10 – 5 Pas density of oil = 900kgm – 3)
(3 marks)
 

1. (a) What is meant by the terms stress, strain and Young’s modulus? 	(3 marks)

(b) Derive in terms of stress and strain, an expression for the energy stored in a unit volume of a stretched wire						(4 marks)

(c) A uniform metal bar of length 1.0m and of diameter 2.0cm is fixed between two rigid supports at 25oC. If the temperature of the rod is raised to 75oC. 
Find 
(i) the force exerted on the supports 
(ii) the energy stored in the rod at 75oC 
(Young’s modulus for the metal of the rod = 2.0 x 1011 pa, coefficient of linear expansion = 1.0 x 10 – 5 k – 1 )

(d) Compare the elastic properties of steel and glass. Draw using the same axes, the stress- strain curves for these two materials. 			(4 marks)

(e) Explain briefly the physical process involved in plastic deformation and work- hardening of metals 							(3 marks)


2. (a) (i) What is meant by viscosity? 						(1 mark)
(ii) Explain the effect of temperature on the viscosity of a gas 	(3 mark
(iii) Sketch the velocity time graph for the motion of an oil drop in air  (1 mark)
(iv)  Find the terminal velocity of an oil drop of radius 2.5 x 10 – 6 m which falls 
      through air. Neglect the density of air. 				(4 marks) 
      (viscosity of air = 1.8 x 10 – 5 Nsm – 2, Density of oil = 900 kgm – 3 )

(v) Explain why the velocity of a liquid at a wide part of a tube is less than that 
     at a narrow part 								(2 marks)

(b) (i) State Archimedes principle.						(1 mark)

(ii) Describe how you would measure the density of an irregular solid which floats in water 								(5 marks)

(iii) A hydrometer floats in water with 72% of its volume submerged. The hydrometer floats in another liquid with 80% of its volume submerged. Find the relative density of the liquid. 				(3 marks)

3. (a) Define the term surface tension in terms of surface energy		(1 mark)
(b) (i) Calculate the work done against surface tension forces in blowing up a soap bubble of diameter 15 mm, if the surface tension of the soap solution is 0.03 Nm – 1                                                                                                                                        (3mks)

A soap bubble of radius r1 is attached to another bubble of radius r2. If r1 is less than r2, show that the radius of the common interface is   r1 r2 	
									r2 – r1 
										(5 marks)
(c) The period of a conical pendulum is 2.0s. If the string makes an angle of 60o to the vertical at the point of suspension calculate the:
(i) vertical height of the point of suspension above the circle	(3 marks) 
(ii) length of the string 							(1 mark)
(iii) velocity of mass attached to the string 				(3 marks)

(d) (i) Define simple harmonic motion 					(1 mark)

(ii) sketch a graph of kinetic energy against displacement for a body performing simple harmonic motion 					(1 mark)

(iii) Give one example of an oscillatory motion which approximates simple harmonic motion 								(1 mark)

(iv) What approximation is made in d (iii)?				(1 mark)




1. (a)  (i) What is meant by a uniformly accelerated motion?		(1)
     (ii) An isolated body of mass M, initially at rest, is acted upon by a constant 
force F. Derive an expression for the distance S, travelled from rest 
position in time, t 						(4 )
  
   (iii) Write down an expression for the work done on the body in (ii) above by 
the force F and show that this work done is equal to the gain in kinetic 
energy of the body. 						(4)

(b) (i) What is meant by the term impulse 				(1)
	     (ii) Explain why when catching a fast moving ball, the hands are drawn back 
while the ball is being brought to rest. 			(2)

(c) Distinguish clearly between a perfectly elastic collision and a perfectly   
inelastic collision 							(2)

(d) The propeller of a helicopter sends downwards a column of air of cross –sectional area 0.05 m2 at a speed of 10 ms – 1. Assuming that the helicopter is stationary in air just above the ground, calculate 
(i) the rate at which air is propelled downwards 		(3)
(ii) the weight of the helicopter. 				(3)
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