
PHYSICS PAPER 1

REVISION QUESTIONS

MECHANICS QUESTIONS:

1. a) Define the following terms as applied to projectile motion

i) Time of flight

ii) Range

b) Prove that the time of flight, T and the range, R are related by the

equation; gT2 = 2Rtanα, where α is the angle of projection.

c) A particle is projected from the level ground towards a vertical pole,

4m high and 30m away from the point of projection. It passes the pole in

one second. Find;

i) Its initial speed and the angle of projection.

ii) The distance beyond the pole where the particle will fall.

d) i) With the aid of a velocity – time graph describe the motion of the

body projected vertically upwards.

ii) Discuss briefly the energy transformations which occur in (d) (i) above

2. a) i) State Newton’s law of gravitation

ii) Use the above law to deduce the dimensions of the gravitational

constant, G

b) Use Newton’s law of gravitation to deduce the expression for the

gravitational strength, g¹ in a circular orbit of radius, R in terms of radius

of orbit, R radius of the earth, r and gravitational field strength, g.

c) A satellite of mass 1000kg moves in a circular orbit of radius

7.0 x 107m around the earth, at this height the acceleration due to gravity

is 8.2ms-2. Calculate

i) Kinetic energy and potential energy of the satellite

ii) Mechanical energy of the satellite

d) Explain briefly

i) How world-wide radio or television communications can be achieved

with the help of satellites



ii) Why acceleration due to gravity vary with location on the earth.

iii) Weightlessness experienced by an astronaut orbiting the earth

3. a) i) What is meant by a trajectory as applied to projectile

ii) Show that the equation of a trajectory is a parabola

b) A particle is projected from the top of the vertical cliff 160m high with

a velocity of 180ms-1 at an angle of elevation of 30o. Find

i) The time taken to strike the ground.

ii) The horizontal distance from the foot of the cliff to the point where it

strikes the ground.

c) Explain why a body projected vertically upwards instantaneously

comes to rest before it starts descending.

d) A stone is thrown horizontally at a speed of 72kmh-1 from the top of

the cliff and takes 4.0s to hit the sea. Calculate

i) The height of the cliff above the sea

ii) The distance from the base of the cliff to the point of impact

4. a) State Kepler’s laws of planetary motion

b) Derive the expression of the period, T of a satellite of mass, m moving

in a circular orbit of radius, R about the planet of mass, M in terms of

mass of the planet, radius of the orbit and the universal gravitational

constant, G

c) An artificial satellite is launched at a height of 3.6 x 107m above the

surface of the earth. Determine

i) Speed which the satellite must be launched to maintain it in its orbit

ii) Periodic time of the satellite

iii) What deductions can be made from (c) (ii) and where is it applied

d) Explain why a resistance to forward motion of a satellite results into

an increase in its speed.

5. a) Explain the term impulse and show how it is related to linear

momentum



b) A body of mass 10g falls from a height of 4m on a pile of sand. The

body penetrates the sand a distance of 4m before stopping. Find the

force exerted on the body by the sand.

c) Define work and deduce its dimensions

d) A 0.5kg mass is dropped from a height of 1m on a small vertical spring

which is in an upright position on the floor and becomes attached to it.

The force constant of the spring is 2000Nm-1. Calculate the maximum

deformation produced in the spring.

e) A train of mass 2.0 x 105kg moves at a constant speed of 72kmh-1 up a

straight incline against a frictional force of 1.28 x 104N. The inclination is

such that the train rises 1.0m for every 100m travelled along the incline.

Calculate the

i) Rate of increase per second of the potential energy of the train

ii) The necessary power developed by the train

6. a) What is centripetal force

b) Derive the expression for the force on a body of mass, m moving with

speed, v in a circle of radius, r

c) A car travels with uniform speed along a straight level road. The

diameter of each wheel of the car is 560mm and the angular velocity of

the wheel about the axle is 59.6rads-1

i) Show that the speed of the car is about 60kmh-1

ii) If the car travels at the same constant speed of 60kmh-1 over a hump

shaped bridge without losing contact with the road. Find the radius of the

hump bridge

d) The car in (c) above travels along a banked curve on a horizontal road.

If the curve is of radius 200m and banking is correct for a velocity of

15ms-1. Calculate the angle of banking.

e) Explain why banking the road helps the car to travel around the curve

7. a) State newton’s laws of motion



b) Use newton’s laws of motion to show that linear momentum is

conserved when two bodies moving in a straight line collide

c) Balls A, B and C of masses m1, m2 and m3 respectively lie on a smooth

surface. The balls are initially at rest, ball A which is projected with a

velocity, v1 towards B makes an elastic collision with B, if B moves and

makes a perfectly inelastic collision with C. show that both B and C move

with velocity

d) A steel ball of mass, M is attached to an inelastic string of length 0.6m.

The string is fixed to point P so that the steel ball and the string can

move in a vertical plane through P as shown below

The string is held out at an angle of 60o to the vertical and then released,

at point Q vertically below P it makes a perfectly inelastic collision with a

body of mass 2M so that the two bodies move together after collision.

Calculate the

i) Velocity of the two bodies after collision

ii) The position of the bodies with respect to point Q when they first

come to rest.

e) If the bodies oscillate about point Q, state two reasons why they finally

come to rest.

8. a) i) What is meant by uniformly accelerated motion

ii) Sketch the speed – time graph for uniformly accelerated motion

Q

0.6m

P

60o



b) An object of mass 2.5kg moving horizontally northwards at an initial

speed of 1.2 ms-1 is acted on by a force of 0.2N in the easterly direction

for 20 seconds. Calculate the

i) The velocity of the body after the applied force is removed

ii) The change in kinetic energy of the body

iii) The position of the body after 20s

c) At some point in motion of a conical pendulum, the pendulum bob

splits into two parts. One part remains attached to the string, the act of

splitting involves a negligible force. Discuss qualitatively the motion of

i) The part of the bob still attached to the string

ii) The detached part up to the moment it hits the floor

9. a) Distinguish between conservative and non-conservative forces giving

examples of each

b) A man weighing 90kg stands in a lift which is moving upwards and

decelerating at 0.5ms-2

i) Calculate the reaction of the floor of the lift on the man

ii) If the mass of the lift is 1500kg what is the tension in the cable

supporting the lift

c) State the work – energy theorem

d) A block of mass 6.5kg is projected with a velocity of 4ms-1 up a long a

rough plane which is inclined at an angle of 30o to the horizontal. The

coefficient of friction between the block and the plane is . The block

travels a distance d up the plane before coming to rest. Find in terms of d

i) The potential energy gained by the block before coming to rest

ii) The work done against friction

iii) The initial kinetic energy, hence the value of d

iii) The total energy of the particle.

10. a) i) State the laws of solid friction

ii) Explain the laws in (a) (i) above using the molecular theory



b) Describe how the coefficient of static friction for an interface between

a rectangular block of wood and a plane surface can be determined

c) Distinguish between conservative and non-conservative forces giving

two examples for each

d) The diagram below shows three masses 1.3kg, 12.0kg and 6.7kg

connected by inextensible strings which pass over frictionless pulleys,

the coefficient of friction between the bench and the 12.0kg mass is 0.2.

If the system is released from rest, determine the

i) Acceleration of the 6.7kg mass

ii) Tension in each string

11. a) i) What is meant by uniformly accelerated motion

ii) Sketch the distance – time graph for uniformly decelerated motion

b) i) Derive the expression v2 = u2 + 2as, where v is the final velocity

attained by a body that starts moving at a velocity, u covering a distance,

s when uniformly accelerated at ams-2

ii) Show that the expression in (b) (i) above is dimensionally consistent

c) A stone is projected horizontally from the top of the cliff 25m high. If

the stone falls at a distance of 140m from the foot of the cliff, find the

i) Initial speed of projection of the stone

ii) Velocity of the stone just before it hits the ground

d) Explain why a gun jerks backwards when a bullet is fired from it

12. a) State newton’s second law of motion and from it show how the unit of

force is defined

12.0kg

6.7kg1.3kg



b) A tractor of mass 2.0 x 103kg is used to tow a car of mass 1.0 x 103kg

to which it is connected using a chain of negligible mass. The tractor

pulling steadily moves the car from rest along a horizontal road through

a distance of 12.5m in 5 seconds. The coefficient of kinetic friction

between the tyres of the tractor and the road is 0.4 while that between

the tyres of the car and the road is 0.2. Find the

i) Tractive pull exerted by the tractor’s engine

ii) Power developed by the tractor’s engine

c) Sketch distance – time graphs to illustrate the motion of a particle

moving with uniform velocity

d) i) derive the expression relating displacement, s the initial velocity, u

and the time, t for a particle moving with uniform acceleration, a

ii) Show that the expression in (d) (i) above is dimensionally correct

e) In the figure below a particle is ejected from a tube with a velocity, u at

an angle, θ with a vertical. A strong horizontal wind gives the particle a

constant horizontal acceleration, a in the direction shown

If the particle strikes the ground at a point directly below the point of

release show that Where g is acceleration due to

gravity

13. a) i) What is meant by a uniformly accelerated motion

Wind
h

u

θ



ii) An isolated body of mass, M initially at rest is acted upon by a

constant force, F. derive an expression for a distance, S travelled from

rest position in time, t

iii) Write down an expression for the work done on the body in (a) (ii)

above by the force, F and show that this work is equal to the change in

kinetic energy of the body

b) i) What is meant by the term impulse

ii) Explain why when catching a fast moving ball, the hands are drawn

back while the ball is being brought to rest

c) The outboard motor of a small boat has a propeller which sends back a

column of water of cross sectional area 0.05m2 at a speed of 10ms-1.

Assuming the boat is held at rest, calculate

i) The rate at which water is propelled backwards

ii) The force exerted by the motor on the board

d) Distinguish clearly between a perfectly elastic and a perfectly inelastic

collision.

14. a) i) State newton’s laws of motion

ii) A car of mass 1000kg travelling at 20ms-1 on the horizontal road is brought to

rest by application of the brakes over a distance of 25m. Find the average

retarding force.

b) Define the terms scalar and vector quantities as applied to physical quantities

and give any two examples of each.

c) A particle of mass 1kg is acted upon by forces of 3N, 2N, 3√3N and 4N as

shown in the figure below

30o

60o

45o

3N

2N

3√3N

4N



Find the acceleration of the particle

d) i) Define the term acceleration due to gravity and state its SI units

ii) Describe an experiment to determine the acceleration due to gravity at a given

point.

e) A steel ball is projected vertically upwards and returns to the point of

projection. Neglecting air resistance sketch graphs to show the variation with

time of the following

i) Distance from the point of projection

ii) Velocity

iii) Kinetic energy

CHAPTER FOUR: HEAT QUESTIONS:

1. a) Define the term thermometric property

b) State four desirable properties a material have to be used as a

thermometric substance

c) Explain why the scales of temperature based on different thermometric

properties may not agree

d) i) Describe with a well labeled diagram how a simple constant-volume

gas thermometer can be used to measure temperature

ii) State two disadvantages of a constant gas thermometer

e) The resistance of platinum thermometer is 6.75 at the triple point of

water and 7.166 at room temperature. Calculate the temperature of the

room.

2. a) With reference to an electrical resistance thermometer describe the

essential steps involved in setting up a Celsius scale of temperature

b) The resistance of an electrical resistance thermometer is 3.44 at 40oC

and 2.31 at 0oC temperatures are measured using the resistance

thermometer.



i) What is the temperature coefficient of resistance of the metal wire of

the resistance thermometer?

ii) Find the temperature of a liquid in which the thermometer has a

resistance of 3.79

iii) Calculate the minimum detectable temperature change given that the

least change in the resistance of thermometer that can be detected is

0.01.

c) State one advantage and disadvantage in using a platinum resistance

thermometer instead of a thermocouple thermometer to measure

temperature

d) With the aid of a diagram describe how an optical radiation pyrometer

can be used to measure the temperature of a furnace

3. a) i) What is meant by a thermometric property

ii) List four thermometric properties commonly used in measuring

temperature

b) With reference to an electrical thermometer, describe the essential

steps involved in setting up a kelvin scale of temperature.

c) i) A thermometer is constructed with a liquid which expands according

to the equation Vt = Vo(1 + αt + βt2) where Vo is the volume at 0oC, Vt

volume at toC and α and β are constants. Given that α = 1000β, what is the

temperature on the liquid thermometer when the gas thermometer reads

50oC.

ii) Account for the difference between the two values and state the

temperatures at which they agree.

d) i) Define the triple point of water

ii) The resistance of a platinum wire at triple point of water is 5.16.

What is the resistance of the wire at 100oC?

4. a) Define the fixed point

b) i) State four examples of thermometric properties



ii) Given a thermometric property, X, explain how a kelvin scale of

temperatures can be established.

c) The electrical resistance in ohms of a certain thermometer varies with

temperature, T in kelvin according to the approximate law

R = Ro[1 + 5 x 10-3(T – To)]. The resistance is 101.6 at the triple point of

water and 165.5 at 600.5K. What is the temperature when the resistance

is 123.4.

d) i) Give advantages and disadvantages of a gas thermometer

ii) Explain why two different thermometer may give different readings of

same temperature

e) If the wire has a resistance 30 at the triple point of water, find its

resistance at 70oC.

5. a) List four thermometric properties

b) Explain the term absolute zero

c) Explain why the same temperature measured on two different

temperature scales does not have the same value

d) i) Define the Celsius scale of temperature on a thermocouple

ii) The resistance of a platinum resistance thermometer is 6.75 at room

temperature. Find the room temperature if the temperature coefficient of

resistivity of platinum = 2.07 x 10-4K-1.

iii) State advantages of a thermocouple over electrical resistance

thermometer.

e) Describe the structure of an optical pyrometer and explain how it can

be used to measure temperature

6. a) i) Define latent heat of vaporization

ii) Explain the significance of latent heat in regulation of a body

b) Describe how you would determine the specific latent heat of

vaporization of water of by electrical method.



c) Ice at 0oC is added to 200g of water initially at 70oC in a vacuum flask.

When 50g of ice has been added and has melted the temperature of the

flask and contents is 40oC. When a further 80g of ice has been added and

has all melted the temperature of the whole becomes 10oC. Calculate the

specific latent heat of fusion of ice neglecting any heat lost to the

surroundings.

d) Define specific heat capacity

e) A 15W heating coil is immersed in 0.20kg of water and switched on for

560s during which time the temperature rises by 10oC. When the water is

replaced by the same volume of another liquid of mass 0.15kg, the power

required for the same time is 8.3W. Calculate the

i) Heat lost to the surrounding

ii) Specific heat capacity of the liquid

7. a) Define specific heat capacity and state its SI units

b) i) Describe an experiment to measure specific heat capacity of a solid

by method of mixtures.

ii) What is a cooling correction in above experiment?

iii) Explain how a cooling correction is obtained

c) When a block of metal of mass 0.11kg and specific heat capacity of

400Jkg-1K-1 is heated to 100oC and quickly transferred to a calorimeter

containing 0.20kg of a liquid at 10oC and the resulting temperature is

18oC. On repeating the experiment with 0.40kg of the liquid in the same

container at the same initial temperature of 10oC and the resulting

temperature is 14.5oC. Calculate

i) Heat capacity of the container

ii) Specific heat capacity of the liquid.

d) Define specific latent of fusion

ii) Explain why the specific latent heat of vaporization is much higher

than the specific latent heat of fusion for the same substance.



8. a) Define specific latent heat

b) Explain the steps taken in the continuous method for measurement of

specific heat capacity of a liquid to ensure accurate results

c) i) What is a cooling correction in the method of mixtures for

determination of specific heat capacity

ii) Describe how you would obtain a cooling correction in determination

of specific heat capacity of rubber by method of mixtures

iii) Explain why a cooling correction is carried out with a poor conductor

but not with a good conductor

d) i) An electrical heater of 2kW is used to heat 0.5kg of water in a kettle

of heat capacity 400JK-1. The initial water temperature is 20oC. Neglecting

heat losses, how long will it take to heat water to its boiling point?

ii) Starting from a temperature of 20oC, what mass of water is boiled away

in 5 seconds?

9. a) Define heat capacity

b) In a continuous flow experiment a steady difference temperature 1.5oC

is maintained when the rate of electrical heating is 60.5W and the liquid

flow rate is 25g. When the liquid flow rate is reduced to 15g, 36.5W is

necessary to maintain the same temperature difference, calculate

i) The rate at which heat is lost to surroundings

ii) The specific heat capacity of the liquid

iii) State the advantages and disadvantages of continuous flow method

over the method of mixtures in determining specific heat capacity of a

liquid.

c) i) Define latent heat of fusion of a substance

ii) Describe an experiment to determine the specific latent heat of fusion

of ice by method of mixtures

d) A calorimeter of heat capacity 5000JK-1 is filled with 1.5kg of molten

substance. A cooling curve of the liquid is obtained, the rate of cooling



before solidification starts is 8.4K-1s-1 and complete solidification takes

25minutes.

i) Sketch and explain the cooling curve

ii) If the specific heat capacity of the liquid is 2100Jkg-1K-1, calculate the

specific the specific latent heat of fusion of the substance.

10. a) Define the term cooling correction

b) Explain how the cooling correction may be estimated in the

determination of the heat capacity of a poor conductor of heat by

method of mixtures

c) i) State newton’s law of cooling

ii) Explain why a large body cools slowly compared to a smaller one of the

same material

d) A copper calorimeter of mass 50g contains 100g of a certain liquid.

The initial temperature is 20.0oC, a heater of negligible heat capacity is

immersed in the liquid and is operated at 1.5A, 7.5V for exactly 5

minutes. After this time the temperature is recorded as 28.5oC.

Subsequently the temperature falls steadily to reach 28.0oC after

2.5minutes has elapsed from the time heating was stopped. Obtain a

value for

i) The corrected temperature rise

ii) Specific heat capacity of the liquid

e) Explain why it is much colder in a valley at night than on top of the

hills


