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UNITS AND MEASUREMENT 

1. The angular diameter of the Jupiter is 36’’. If the distance of the Jupiter from the earth is 8.25 
×108 km, find the diameter of the Jupiter. [ Ans: 1.4 × 105 km] 

2. A star is located 9 light years away from us. What is its distance in parsec? What is the parallax 
shown by this star when view from two locations 3 × 1011 m apart? [ Ans: 2.76 parsec, 0.73”] 

3. Convert 1 dyne into newton using dimensional analysis. [ Ans: 10-5 N] 
4. A tractor is moving with a velocity of 500 cm s-1. Calculate its value in km h-1. [ Ans: 18 km h-1] 
5. Find the value of 20 joule in a system which has 10 cm, 1 kg and 0.5 minute as fundamental 

units of length, mass and time. [ Ans: 1.8 × 106] 
6. Find the value of 90 joule/ minute on a system which has 100 g, 100 cm and 1 min as 

fundamental units. [ Ans: 3.24 × 106] 
7. Check the correctness of the following relation  

v2 – u2 = 2aS 
8. Solve with due regards to significant figures: 

( 3.5× 10-4) + ( 4.0 × 10-7)                                        [Ans: ( 3.5 × 10-4)] 
9. Two different masses are determined as ( 20.5± 0.4) kg and (40.8 ± 0.3) kg. what is the sum of 

their masses? [Ans: (61.3 ± 0.7) kg] 

MOTION IN STRAIGHT LINE 
1. An aeroplane is flying in the sky. Is its motion three dimensional? 
2. Is the time variation of position as shown in fig observed in nature? 
3. Which speed is measured by the speedometer of a car? 
4. Can a body have a constant velocity but a variable speed? 
5. Can a body have a constant speed but a variable velocity? 
6. The position of a stone dropped from rest from a cliff is given by x= 4.9 t2 where x is in metres 

and t is in seconds. What is the acceleration of the stone? [ ans: 9.8 m/s2] 
7. In one dimensional motion, can a particle have zero speed at an instant but non-zero 

acceleration at that instant? 
8. A ball is thrown straight up. What is its velocity and acceleration at the top? 
9. A body is thrown vertically upwards with a velocity of 30 m/s. what is its velocity when it hits the 

ground? 
10. Two balls of different masses are thrown vertically upward with the same initial speed. Which 

one will rise to greater height? 
11. A ball is thrown vertically upwards and takes 5 s to reach the highest point. What is the time for 

downward journey? 
12. The initial and final velocities of a uniform accelerated body are 20 m/s and 60 m/s. what is the 

average velocity? 
13. A car starting from rest has an acceleration of 5 m/s2. How fast will it be after 10 s? [ ans: 50 

m/s] 
14. What is the ratio of the distances travelled by a body falling freely from rest during first, second 

and third second of its fall. [ ans: 1:3:5] 
15. A stone is thrown vertically upward with an initial velocity of 14 m/s. what is the maximum 

height reached? [ ans: 10 m] 
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MOTION IN A PLANE 

1. Two forces of 5 N and 7 N act on a particle with an angle of 60°between them. Find the resultant 
force. [ans: 10.44 N, tan-10.71] 

2. The greatest and least resultants of two forces acting at a point are 29 N and 5 N respectively. If 
each force is increased by 3 N, find the resultant of two new forces acting at right angle to each 
other. [ans: 25 N, tan-10.75] 

3. A boatman can row with a speed of 10 kmh-1 in still water. If the river flows steadily at 5 kmh-1 
,in which direction should the boatman row in order to reach a point on the other bank directly 
opposite to the point from where he started? The width of the river is 2 kmh-1. [ans:120° with 
the direction of river flow] 

4. Two forces F1= 3i + 4j and F2 = 3i + 4k are acting simultaneously at a point. What is the 

magnitude of the resultant force? [ans: √74 ] 
5. An aeroplane takes off at angle of 30° to the horizontal. If the component of its velocity along 

the horizontal is 250 kmh-1, what is the actual velocity? Find also the vertical component of the 
velocity. [ans: 288.67 kmh-1, 144.33 kmh-1] 

6.   A boat is moving with a velocity ( 3i + 4j ) with respect to ground. The water in the river is 
moving with a velocity ( -3i – 4j ) with respect to ground. What is the relative velocity of boat 
with respect to river? [ans:  6i + 8j ] 

7. A projectile is fired horizontally with a velocity of 98 ms-1 from the top of a hill 490 m high. Find 
(i) the time taken to reach the ground (ii) the distance of the target from the hill and (iii) the 
velocity with which the projectile hits the ground. [ans:  10s, 980m, 138.59 m/s] 

8. A helicopter flying horizontally with a speed u at an altitude h, has to drop a food packet for a 
victim standing on the ground. At what distance from the victim should the food packet be 
dropped? 

9. Find the angle of projection for which the horizontal range and the maximum height are equal. 
[ans:  tan-14 ] 

10. Prove that the maximum horizontal range is four times the maximum height attained by the 
projectile, when fired at an inclination so as to have maximum horizontal range. 
 

 LAWS OF MOTION 

1. A bullet of mass 0.04 kg moving with a speed of 90 m/s enters a heavy wooden block and is 
stopped after a distance of 60 cm. what is the average resistance force exerted by the block on 
the bullet? [ -270 N] 

2. A batsman hits back a ball straight in the direction of the bowler without changing its initial 
speed of 12 m/s. if the mass of the ball is 0.15 kg, determine the impulse imparted to the ball. [ -
3.6 Ns ] 

3. A lift of mass 2000 kg is supported by thick steel ropes. If maximum upward acceleration of the 
lift be 1.2 m/s2 and the breaking stress for the ropes be 2.8 × 108 Nm-2, what should be the 
minimum diameter of the rope? [ 1cm] 
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4. A lift starts from rest with a constant upward acceleration. It moves 1.5 m in the first 0.4 s. a 
person standing in the lift holds a packet of 2 kg by a string. Calculate the tension in the string. 
Calculate the tension in the string during the motion. [ 57.1 N] 

5. A man weighing 60 kg runs along the rails with a velocity of 18 km/h and jumps into a car of 
mass 1 quintal standing on the rails. Calculate the velocity with which the car will start travelling 
along the rails. [ 1.8 m/s] 

6. Calculate the ratio m0/m for a rocket to attain the escape velocity of 11.2 km/s after starting 
from rest, when maximum exhaust velocity of gases is 1.6 km/s. [ 1096] 

7. A rocket of initial mass 6000 kg ejects mass at a constant rate of 16 kg/s with constant relative 
speed of 11 km/s. what is the acceleration of the rocket one minute after blast? 

8.  Two bodies of masses 11 kg and 11.5 kg are connected by a long string passing over a smooth 
pulley. Calculate velocity and height ascended/ descended by each body at the end of 4 sec. [ 
0.87 m/s, 1.7 m] 

9. Two bodies whose masses are m1= 50 kg and m2= 150 kg are tied by a light string and are placed 
on a frictionless horizontal surface. When m1 is pulled by a force F, an acceleration of 5 m/s2 is 
produced in both the bodies. Calculate the value of F. what is the tension in the string? [ 1000 N, 
750 N] 

10. Sand is spread on tracks covered with snow. Why? 
11. Find the maximum speed at which a car can turn round a curve of 30 m radius on a level road if 

the coefficient of friction between the tyres and the road is 0.4. take g= 10ms-2 [ 11 m/s] 
12. A motor cyclist goes round a circular race course of diameter 320 m at 144 km/h. how far from 

the vertical must he keep his balance. [ 45°] 
13. The speed limit of a car over a roadways bridge in the form of a vertical arc is 9.8 m/s. Calculate 

the diameter of the arc. [ 19.6 m] 
14.  A body weighing 0.4 kg is whirled in a vertical circle making 2 rps. If the radius of the circle is 1.2 

m, find the tension in the string at top and bottom of the circle. [ 71.9 N, 79.78 N] 
15. A fighter plane is pulling out for a dive at a speed of 900 km/h. assuming its path to be a vertical 

circle of radius 2000 m and its mass to be 16000 kg, find the force exerted by the air on it at the 
lowest point. [ 6.56 × 105N] 
 

WORK, ENERGY AND POWER 

1. A light body and a heavy body have same kinetic energy. Which one has greater linear 
momentum? [ans:  heavier body ] 

2. A truck and a car moving with the same KE are stopped by applying same retarding force by 
means of brakes. Which one will stop at a smaller distance? [ans: both will stop at the same 
distance] 

3. The velocity of an aeroplane is made twice (a) what will happen to the momentum? (b)  what 
will happen to the K.E.? [ ans: momentum- twice, KE- four times] 

4. A particle moves from a point r1= (2i + 3j) to another point r2= ( 3i + 2j) during which certain 
force F = ( 5i + 5j) acts on it. Calculate work done. [ans:  zero] 
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5.  If momentum of a body is increased by 50 %, then what will be the percentage increase in KE of 
the body? [ans: 125%] 

6. A spring with a force constant K obeys Hook’s law. It requires 4 J of work to stretch it through 10 
cm beyond its unstretched length. Calculate K and extra work required to stretch it through 
additional 10 cm. [ans:  800 N/m, 12 J] 

7. A car of mass 1000 kg accelerates uniformly from rest to a velocity of 54 km/h in 5 sec. calculate 
(a) its acceleration (b) its gain in KE (c) average power [ ans: (a) 3 m/s (b) 1.125× 105J (c) 2250 
W] 

8. What percentage of KE of a moving particle is transferred to a stationary particle when it strikes 
the stationary particle of 4 times its mass? [ans:  64%] 

9. A bomb at rest explodes in two fragments of masses 3 kg and 1 kg. the total kinetic energy of 
the fragments is 6 × 104 J. calculate (i) KE of bigger fragment (ii) momentum of smaller 
fragment. [ans: (i) 1.5 × 104 J (ii) – 300 kgm/s] 

10. A sphere of mass m moving with velocity u hits another stationary sphere of same mass. If e is 
coefficient of restitution, what is the ratio of velocities of two spheres after collision? 

SYSTEM OF PARTICLES 

1. If no external torque acts on a body, will its angular velocity remain conserved? 
2. A particle is executing uniform circular motion. Is the particle in rotational equilibrium? 
3. Why centripetal force cannot do work? 
4. Two balls of masses 3m and m are separated by a distance l. find the position of centre of mass. 

[ans: l/4] 
5. Starting from rest, a fan takes 5 seconds to attain the maximum speed of 400 rpm. Assuming 

constant acceleration, find the time taken by the fan in attaining half the maximum speed.[ans: 
2.5 sec] 

6. The wheel of a motor accelerated uniformly from rest rotates through 2.5 radians during the 
first second. Find the angle rotated in the next second. [ans:  7.5 rad ] 

7. How a swimmer jumping from a height is able to increase the number of loops made in the air? 
8. Two particles of masses 5 kg and 7 kg are mounted 4m apart on a light rod (whose mass can be 

ignored). Calculate the moment of inertia of the system (i) when rotated about an axis passing 
half way between the masses and (ii) when the system rotates about an axis located 0.5 m to 
the left of the 5 kg mass. [ ans: 143 kg m2] 

9. Three point masses m1, m2, and m3are located at the vertices of an equilateral triangle of length 
a. find the moment of inertia of the system about an axis along the altitude of the triangle 
passing through m1. 

10. The earth were to suddenly contract to half its present radius , by how much would the day be 
decreased? [ ans: 6 hours] 

11. Calculate the moment of inertia of a uniform disc of mass 200 g and radius 5 cm about an axis 
passing through its edge and perpendicular to the plane of the disc. [ 7.5 × 10-4kg m2] 

GRAVITATION 
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1. Three uniform sphere, each having mass m and radius R, kept in such a way that each touches 
the other two. Find the magnitude of the gravitational force on any sphere due to other two. 

2. What would happen if gravity suddenly disappear? 
3. The linear speed of a planet around the sun is not constant in its orbit. Comment. 
4. The value of g on the moon is 1/6th of that of earth. If a body is taken from the earth to the 

moon, then what will be the change in its weight and mass. 
5. If a man goes from the surface of earth to a height equal to the radius of the earth, then what 

will be his weight relative to that on the earth? What if he goes equally below the surface of 
earth? [ ans: 1/4th, zero] 

6. Why is gravitational potential energy negative? 
7. Should the speed of two artificial satellites of the earth having different masses but the same 

orbital radius, be the same? 
8. Taking the moon’s orbit around earth to be r and mass of earth 81 times the mass of the moon. 

Find the position of the point from the earth, where the net gravitational field is zero. [ans: 0.9r] 

PROPERTIES OF BULK MATTER 

1. Which is more elastic iron or rubber? 
2. A 20 kg load is hung from the end of a spring. The spring then stretches a distance of 10 cm. if 40 

kg load is hung from the spring, how much will the spring stretch? [ ans: 20 cm] 
3. Why do spring balances show wrong readings after they have been used for a long time? 
4. A cable is cut to half of its original length. What will be the effect on the increase in its length 

under a given load? 
5. A wire is replaced by another wire of the same length and material but of twice diameter. How 

does this effect elongation under a given load? 
6. A wire stretches by a certain amount under a load. If the load and radius are both increased to 

four times, find the stretch caused in the wire. 
HYDROSTATICS 

7. Does Archimede’s principle tell us that if an immersed object displaces 10N of fluid, then 
buoyant force on the object is 10 N? 

8. A 1 litre container completely filled with water. A body has a mass of 11.3 kg and is completely 
submerged in water. What is the buoyant force acting on it? 

9. A wooden cylinder floats in water in a vessel with its axis vertical. How will the level of water in 
the vessel change if the cylinder floats with its axis horizontal? 

10. What determines the shape of the meniscus? 
11. Three vessels of different shapes are filled with water to the same height. The base area of the 

vessels is the same. Will the force on the base of vessels be the same? 
12. A tank 5 m high is half filled with water and then filled to the top with oil of density 0.85 g/cm3.  

What is the pressure at the bottom due to these liquids? [ ans: 45.3 × 103 Nm-2] 
13. What is the work done against surface tension in blowing a soap bubble from a radius 10 cm to 

20 cm? the surface tension of soap solution is  25× 103 Nm-1[ ans: 6휋 × 10-3 J] 
14. A body floats with one third of its volume outside water and ¾ of its volume outside another 

liquid. What is the density of the other liquid? 
15. Water rises in a capillary tube while mercury falls in the same tube. Why? 
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HYDRODYNAMICS 
16. Why does a flag flutter when strong winds are blowing on a certain day? 
17. If two ships are moving parallel and close to each other, they experience an attractive force. 

Why? 
18. Show that Reynolds number is dimensionless. 
19. Why rain drops under gravity do not acquire very high velocity? 
20. Why do air bubbles in water rise up? 
21. The velocity of a small ball of mass m and density  when dropped in a container filled with 

glycerin becomes constant after some time. If the density of glycerin is σ, what is viscous force 
acting on the ball? 

22. Water flowing through a cylindrical pipe has radius 2R at point A and radius R at point B farther 
along the direction of flow. If the velocity of water at point A is v, then what is its velocity at 
point B? 
 

 

HEAT 

1. What is absolute zero? 
2. A hole of 1 cm in diameter is drilled through a piece of steel at 20°C. what happens to the 

diameter of the hole as the steel is heated to 100° C? 
3. Why do solids expand when their temperature is raised? 
4. Why is latent heat of vaporization of a material greater than that of latent heat of fusion? 
5. A sheet of brass is 50 cm long and 10 cm broad at 0°C. the surface area increases by 1.9 cm2 at 

100°C. what is the coefficient of linear expansion  of brass? 
6. The volume of a block of metal changes by 0.12% when it is heated through 20°C. what is the 

coefficient of linear expansion of metal? 
7. A body is at 0°C. is it radiating heat? 
8. A body radiates 5 W at a temperature of 400 K. if the temperature is increased to 1200 K, what 

is the radiated power? 
9. Three stars A, B and C appears as green, red and blue respectively. Which star has minimum 

temperature? 
10. Absolute zero is not the temperature of zero energy. Explain. 
11. What happen to the internal energy of a gas during (i) isothermal expansion (ii) adiabatic 

expansion? 
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UNITS AND MEASUREMENT 

1. Express 0.53 A0 in m and nm. 
2. Calculate the distance in km of a quasar from which light takes 3 billion years ( 3× 109 years) to 

reach the earth. [ Ans: 2.8 × 1022 km] 
3. A radar signal is projected towards a planet from earth and its echo is received 7 minutes later. 

The distance between the planet and the earth is 6.3 × 1010 m. calculate the speed of the signal. 
[ Ans: 3 × 108 m/s] 
where h is the height of the liquid, σ is the surface tension of liquid, r is the radius of tube, d is 
the density of liquid and g is acceleration due to gravity.      [ Ans: correct] 

4. Check the correctness of equation. 

                   T = 2 휋  

Where T is time period, l is the length of simple pendulum, g is acceleration due to gravity.                                     
[ Ans: correct] 

5. The force F acting on the body depends upon mass (m) of the body and acceleration (a) of the 
body. Find the expression for the force F using the method of dimensions. [ Ans: F = K m a] 

6. A body of mass m is moving in a circle of radius r with angular velocity 휔. Find the expression for 
the centripetal force F acting on the body using method of dimensions. [Ans: F= mr휔2] 

7. Find the units of length, mass and time, if the units force, velocity and energy respectively are 
100 dyne, 10 cm/s and 500 erg. [ Ans: M= 5 g, L= 5 cm, T= 0.5 s] 

8. Solve with due regards to significant figures: 
( 3.5× 10-4) + ( 4.0 × 10-7)                                        [Ans: ( 3.5 × 10-4)] 

9. Two different masses are determined as ( 20.5± 0.4) kg and (40.8 ± 0.3) kg. what is the sum of 
their masses? [Ans: (61.3 ± 0.7) kg] 

10. The length, breadth and thickness of a block of metal are measured with the help of a metre 
rod. The results after calculating the errors are 
Length = (15.12± 0.01) cm 
Breadth= (10.15± 0.001) cm 
Thickness= (5.28± 0.01) cm 
Find the percentage error in the volume of block.    [Ans: 0.35%] 

MOTION IN STRAIGHT LINE 
1. If the acceleration of a body is zero, what is the nature of the motion? 
2. Can the displacement be greater than distance travelled by the object? 
3. A car covers a distance S1 with velocity v1 and distance S2 with velocity v2. What is the average 

velocity of car? 
4. A cyclist completes one round of circular track of radius 20 m in 20 seconds. What will be the 

displacement at the end of 20 s and 30 s? 
5. In above question, what is the average speed and average velocity? 
6. The velocity- time graph of two bodies A and B make angles o 30° and 60° with the time- axis. 

What is the ratio of their accelerations? [ ans: 1/3] 
7. The displacement- time graph of two bodies A and B make angles of 45° and 30° with time- axis. 

What is the ratio of their velocities? [ ans: √3] 
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8. A car travels half the distance with velocity v1 and the second half with a velocity v2. If the total 
distance is S, what is the average velocity of the car? 

9. When two cars A and B move towards each other with constant velocities vA and vB, the distance 
between them decreases by 10 m/s. when they move in same direction with the same speed, 
the distance between them increases by 5 m/s. what are their velocities?[ans: 7.5 m/s, 2.5 m/s] 

10. When is an object said to be accelerating? 
11. A ball is thrown vertically upwards and takes 5 s to reach the highest point. What is the time for 

downward journey? 
12. The initial and final velocities of a uniform accelerated body are 20 m/s and 60 m/s. what is the 

average velocity? 
13. A car starting from rest has an acceleration of 5 m/s2. How fast will it be after 10 s? [ ans: 50 

m/s] 
14. A body is dropped from a height h. in how much time will it reach the ground? 
15. A food packet is released from a helicopter which is rising steadily at 2 m/s. what is the velocity 

of the packet after 2 seconds? Take g = 10 m/s2. [ ans: 18 m/s] 

MOTION IN A PLANE 

1. Prove that the vectors A = i + 2j + 3k and B = 2i – j are perpendicular to each other. 
2. If the magnitudes of two vectors are 3 and 4 and their scalar product is 6 then find the angle 

between the two vectors. [ans:  60°] 
3. The vectors P, Q and R have magnitudes 5, 12 and 13 units and P + Q = R, find the angle between 

Q and R. [ans:  90°] 
4. If A + B = C and A2 + B2 = C2, then prove that A and B are perpendicular to each other. 

5. Determine the sine of the angle between the vectors 3i + j + k and 2i – 2j + 4k. [ans:  2/√7] 
6. Find the angle of projection for which the horizontal range and the maximum height are equal. 

[ans:  tan-14 ] 
7. Prove that the maximum horizontal range is four times the maximum height attained by the 

projectile, when fired at an inclination so as to have maximum horizontal range. 
8. Which is greater: the angular velocity of hour hand of a watch or angular velocity of earth 

around its own axis? 
9. Calculate the angular speed of flywheel making 420 revolutions per minute. 
10. Find the magnitude of the centripetal acceleration of a particle on the tip of a fan blade, 0.3 

metre in diameter, rotating at 1200 rev/ minute. [ 2368.8 m/s2] 
 

 LAWS OF MOTION 

1. Heavier bodies need greater initial effort to put them in motion. Why? 
2. A force of 5 N changes the velocity of a body from 10 m/s to 20 m/s in 5 sec. how much force is 

required to bring about the same change in 2 sec? [ 12.5 N] 
3. Earth is a rotating frame of reference, even then it is considered as inertial frame of reference 

for all practical purpose. Why? 
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4. A bullet fired from a gun is more dangerous than an air molecule hitting a person, though both 
of them have almost the same speed. Why? 

5. Fuel is consumed at the rate of 100 kg/s in a rocket. The exhaust gases are ejected at a speed of 
4.5× 104 m/s wrt the rocket. What is the thrust experienced by the rocket? Also calculate 
velocity of the rocket at the instant, when its mass is reduced to 1/10th of its initial mass. Take 
initial velocity of rocket to be zero. [ 4.5 × 106 N, 1.03× 105 m/s ] 

6. Is large brake on a bicycle wheel more effective than a small one? 
7. A block of mass 1 kg lies on horizontal surface in a truck. The coefficient of static friction 

between the block and the surface is 0.6. If the acceleration of the block is 5 ms-2, calculate the 
frictional force acting on the block. [ 5 N] 

8. A block is gently placed at the top of an inclined plane 6.4 m long. Find the time taken by the 
block to side down to the bottom of the plane. The plane makes an angle 30° with the 
horizontal. Coefficient of friction between the block and the plane is 0.2. take g= 10 ms-2 [ 1.98 
sec ] 

9. What is the source of the centripetal force, when an electron revolves around the medium? 
10. A force of 3 kg wt is just sufficient to pull a block of 4 kg over a horizontal surface. What is the 

angle of friction? 
11. A car running at the rate of 7m/s can be stopped by applying brakes in 10 m. show that the total 

resistance to the motion, when brakes are on, is one fourth of the weight of the car. 
12. A horizontal force of 1.2 kg is applied on a 1.5 kg block, which rests on a horizontal surface. If 

the coefficient of friction is 0.3, find the acceleration produced in the block. [ 4.9 ms-2] 
13. A block slides down an inclined of 30° with the horizontal. Starting from rest, it covers 8 m in the 

first two seconds. Find the coefficient of kinetic friction between the two. [ 0.11] 
14. A block of mass 2 kg rests on a plane inclined at 30° with the horizontal. The coefficient of 

friction between the block and the surface is 0.7. What will be the frictional force acting on the 
block? [9.8 N] 

15. A body of mass 0.5 kg is whirled in a circle with a velocity of 2 m/s using 0.5 m length of a string, 
which can withstand a tension of 15 N. predict whether or not the string will brake. 
 [ No] 
 

WORK, ENERGY AND POWER 

1. A light body and a heavy body have same kinetic energy. Which one has greater linear 
momentum? [ans:  heavier body ] 

2. A truck and a car moving with the same KE are stopped by applying same retarding force by 
means of brakes. Which one will stop at a smaller distance? [ans: both will stop at the same 
distance] 

3. The velocity of an aeroplane is made twice (a) what will happen to the momentum? (b)  what 
will happen to the K.E.? [ ans: momentum- twice, KE- four times] 

4. A particle moves from a point r1= (2i + 3j) to another point r2= ( 3i + 2j) during which certain 
force F = ( 5i + 5j) acts on it. Calculate work done. [ans:  zero] 
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5.  If momentum of a body is increased by 50 %, then what will be the percentage increase in KE of 
the body? [ans: 125%] 

6. A spring with a force constant K obeys Hook’s law. It requires 4 J of work to stretch it through 10 
cm beyond its unstretched length. Calculate K and extra work required to stretch it through 
additional 10 cm. [ans:  800 N/m, 12 J] 

7. A car of mass 1000 kg accelerates uniformly from rest to a velocity of 54 km/h in 5 sec. calculate 
(a) its acceleration (b) its gain in KE (c) average power [ ans: (a) 3 m/s (b) 1.125× 105J (c) 2250 
W] 

8. What percentage of KE of a moving particle is transferred to a stationary particle when it strikes 
the stationary particle of 4 times its mass? [ans:  64%] 

9. A bomb at rest explodes in two fragments of masses 3 kg and 1 kg. the total kinetic energy of 
the fragments is 6 × 104 J. calculate (i) KE of bigger fragment (ii) momentum of smaller 
fragment. [ans: (i) 1.5 × 104 J (ii) – 300 kgm/s] 

10. A simple pendulum of length 1 m has a wooden bob of mass 1 kg. it is struck by a bullet of mass  
10-2 kg moving with a speed of 2 × 102 m/s. the bullet gets embedded into the bob. Obtain the 
height to which the bob rises before swinging back. [ans: 0.2m] 

SYSTEM OF PARTICLES 

1. A particle moves in a circular path with decreasing speed. What happens to its angular 
momentum? 

2. Two bodies of masses 0.8 kg and 1.2 kg are located at (1,-2) and (-3,4) respectively. Find the 
coordinates of the centre of mass. [ ans: (-1.4,1.6)] 

3. Three particles each of mass 2.5 kg are located at the corners of a right angled triangle whose 
sides are 2 m and 1.5 m long. Locate the centre of mass. [ ans: 1.33,0.5] 

4. A force of 36 N is applied to a particle located at 0.15 m from the axis of rotation. What is the 
magnitude of torque about this axis, if the angle between the direction of the applied force and 
the radius vector is 60°. [ ans: 4.68 Nm] 

5. A torque of 20 Nm is applied on a wheel initially at rest. Calculate the angular momentum of the 
wheel after 3 sec. [ ans: 60 kg m2s-1] 

6. A car of mass 900 kg is moving around a circular path of radius 300 m with a steady speed of 72 
km/h. calculate its angular momentum.[ans: 5.4× 106 kg m2s-1] 

7. A solid flywheel has a moment of inertia of 0.1 kg m2 about its axis of rotation. It is set in motion 
by applying a tangential force of 19.6 N with a rope wound round its circumference. If the radius 
of the wheel is 10 cm, calculate the angular acceleration produced. [ ans: 19.6 rad/s2] 

8. Energy of 484 J is spent in increasing the speed of a flywheel from 60 rpm to 360 rpm. Find the 
moment of inertia of the wheel. [ ans: 0.7 kgm2] 

9. A ballet dancer spins about a vertical axis at 1 rps with arms out- stretched. With her arms 
folded, her moment of inertia about the vertical axis decreases by 60%. Calculate the new rate 
of revolution. [ ans: 2.5 rps] 

10. A solid cylinder of mass 5 kg and radius 30 cm is free to rotate about its central axis. Find the 
moment of inertia of the cylinder. [ ans: 0.225 kg m2] 
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11. A uniform circular disc of mass 100 g and diameter 10 cm is rotating about an axis passing 
through its centre and perpendicular to the plane of the disc. Find the moment of inertia of the 
disc. [ ans: 1.25 × 10-4kg m2] 

GRAVITATION 

1. If earth be at one half its present distance from the sun, how many days will there be in a year? [ 
ans: 129 days] 

2. A planet is revolving around the sun in an elliptical orbit. Which out of the following remains 
constant: linear speed, angular momentum, kinetic energy, potential energy and total energy. 

3. On the earth the value of G= 6.67 × 10-11 Nm2kg-2. What is its value on moon. 
4. What is the maximum value of gravitational potential energy and where. 
5. The centripetal force on a satellite revolving around the earth is F. what is the gravitational force 

due to earth on it? 
6. Two artificial satellites, one close to the surface and the other away are revolving around the 

earth. Which has larger speed? 
7. On a planet whose size is the same and mass 4 times as that of the earth, find the energy 

needed to lift a 2 kg mass vertically upwards through 2 m distance in joules. The value of g on 
the surface of earth is 10 m/s2. [ans: 160 J] 

8. Two satellites A and B are orbiting around the earth in circular orbits of the same radius. The 
mass of A is 16 times that of B. what is the ratio of the period of revolution of B to that of A? 
 

PROPERTIES OF BULK MATTER 

1. A wire stretches by a certain amount under a load. If the load and radius are both increased to 
four times, find the stretch caused in the wire. 

2. A heavy wire is suspended from a roof but no weight is attached to its lower end. Is it under 
stress? 

HYDROSTATICS 
3.  Why does not the pressure of atmosphere break window? 
4. A 1 litre container completely filled with water. A body has a mass of 11.3 kg and is completely 

submerged in water. What is the buoyant force acting on it? 
5. A wooden cylinder floats in water in a vessel with its axis vertical. How will the level of water in 

the vessel change if the cylinder floats with its axis horizontal? 
6. Why is gas not used in a hydraulic lift? 
7. Three vessels of different shapes are filled with water to the same height. The base area of the 

vessels is the same. Will the force on the base of vessels be the same? 
8. A tank 5 m high is half filled with water and then filled to the top with oil of density 0.85 g/cm3.  

What is the pressure at the bottom due to these liquids? [ ans: 45.3 × 103 Nm-2] 
9.  The pressure of water at the ground level is 196000 Nm-2 and the third floor is 98000 Nm-2. 

What is the height of third floor? [ ans: 10 m] 
10. A body floats with one third of its volume outside water and ¾ of its volume outside another 

liquid. What is the density of the other liquid? 
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11. Water rises in a capillary tube while mercury falls in the same tube. Why? 
HYDRODYNAMICS 

12. The diameter of ball A is half that of ball B. what will be their ratio of terminal velocities in 
water? [ans: ¼] 

13. If two ships are moving parallel and close to each other, they experience an attractive force. 
Why? 

14. Show that Reynolds number is dimensionless. 
15. Water is coming out of a hole made in the wall of tank filled with fresh water. If the size of the 

hole is increased, will the velocity of efflux of water change? 
16. Why do air bubbles in water rise up? 
17. The velocity of a small ball of mass m and density  when dropped in a container filled with 

glycerin becomes constant after some time. If the density of glycerin is σ, what is viscous force 
acting on the ball? 

18. Water flowing through a cylindrical pipe has radius 2R at point A and radius R at point B farther 
along the direction of flow. If the velocity of water at point A is v, then what is its velocity at 
point B? 
 

 

HEAT 

1. Which has a higher specific heat, water or sand? 
2. Why is water a very useful cooling agent? 
3. Can a gas be liquefied at any temperature by increasing pressure alone? 
4. 540 g of ice at 0°C is mixed with 540 g at 80°C. what is the final temperature the mixture? 
5. What is the mode of heat transfer through a solid? 
6. At what temperature does a body stop radiating? 
7. 100 J of energy is added to a system that does 40 J of external work. By how much the thermal 

energy of the system is raised? 
8. What would be the efficiency of an engine if its hot reservoir and exhaust were at the same 

temperature- say 400 K? 
9. Is it possible that there is a change in the temperature of a body without giving/taking heat 

to/from it? 
10. What is the specific heat in an isothermal change? 
11. What is the specific heat in an adiabatic change? 
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