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1. Out of formulae (�) � = �	sin 2��/T and (��) � = � sin 
t for the displacement � of a particle 

undergoing a certain periodic motion, rule out the wrong formula on dimensional grounds. 

[where � = maximum displacement of the particle, 
 = speed of the particle,  T = time period of 

motion.] 

2. If Length, Time and Energy are fundamental units, find the dimension of mass. 

3. The photograph of a house occupies an area of 1.75 cm on a 35 mm slide. The slide is projected on 

to a screen, and the area of the house on the screen is 1.55 m. What is the linear magnification of 

the projector-screen arrangement. 

4. The radius of a solid sphere is measured to be 11.24 cm. What is the surface area of the sphere to 

appropriate significant figures? 

5. If � = �� +	��, where � is the metre and � in hour, what will be the unit of ‘a’ and ‘b’? 

6. Given that the amplitude of the scattered light is (�) directly proportional to the of incident light, 

(ii) directly proportional to the volume of the scattering dust particle (iii) inversely proportional to 

its distance from the scattering particle, and (iv) dependent upon the wavelength (�) of the light. 

Show that the intensity of scattered light varies as 
�
��. 

7. Show dimensionally that the frequency � of transverse waves in a string of length � and mass per 

unit length � under a tension � is given by � = 
�
� ���. 

8. If the velocity  of light (c), the constant of gravitation (G) and Planck’s constant (ℎ) be chosen as the 

fundamental units, find the dimensions of mass, length and time in the new system. 

9. If two resistances of values �� = (2.0 ± 0.1) Ω and �  =  (12.3 ± 0.2) Ω are put (i) in parallel and (ii) 

in series, find the error in the equivalent resistance. 

10. If the length and time period of an oscillating pendulum have errors  of 1% and 2% respectively, 

what is the error in the estimate of g?  

11. The force experienced by a mass moving with a uniform speed 
 in a circular path of radius " 

experienced a force which depends on its mass, speed and radius.  

Prove that the relation is # =  
�$%
& . 

12. A large fluid star oscillates in space under the influence of its own gravitational field. Using 

dimensional analysis find the expression for its period (T) of oscillation in terms of radius of star 

(�) mean density of fluid (ρ) and universal gravitational constant (G). 

13. The viscous force ′)′ acting on a body of radius ‘"’ moving with a velocity ‘
’ in a medium of 

coefficient of viscosity ‘*’ is given by ) = 6 πη"
. Check the correctness of the formula. 

14. The number of particles crossing per unit area perpendicular to �-axis in unit time - is given by 

-= −/	 01%2134%2435, where �� and � are the number of particles per unit volume at �� and � 

respectively. Deduce the dimensional formula for /. 

15. A motor boat covers the distance between two sports on the river in time of 8 hrs. and 12 hrs. 

downstream and upstream respectively. What is the time required for the boat to cover this 

distance in still water? 
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16. Water drops fall freely from a tap at a height of 4.9 m. If time interval between successive drops 

is equal and the 4th drop is released when the first lands on the ground, find the separation 

between the second and third drops. 

17. A race car is moving on a straight road with a speed of 180 kmh2�. If the driver stops the car in 

25 s by applying brakes, calculate the distance covered by the car during the time brakes are 

applied. Assume acceleration of the car be uniform throughout the retarding motion. 

18. A body covers 12 m in 2nd second and 20 m in 4th second. Find what distance the body will cover 

in 4 second after 5th second. 

19. Read each statement below carefully and state with reasons and examples, if it is true or false : A 

particle in one-dimensional motion. 

a) with zero speed at an instant may have non-zero acceleration at that instant 

b) with zero speed may have non-zero velocity, 

c) with constant speed must have zero acceleration, 

20. with positive value of acceleration must be speeding up 

21. A block of mass 25 kg is raised by a 50 kg man in two different ways as shown. What is the action 

on the floor by the man in the two cases? If the floor yields to a normal force of 700 N, which 

mode should the man adopt to lift the block without the floor yielding? 

22. A tuck of mass 1000 kg is pulling a trailer of mass 2000 kg as shown. The retarding (frictional) 

force on the truck is 500 N and that on the trailer is 1000 N. The truck engine exerts a force of 

6000 N. Calculate 

i. the acceleration of the truck and the trailer, and  

ii. the tension in the connecting rope. 

 

 

23. A horizontal force of 500 N pulls two masses 10 kg and 20 kg (lying on a frictionless table) 

connected by a light string as shown. What is the tension in the string? Does the answer depend 

on which mass the pull is applied? 

 

 

24. Compute the acceleration of the block and trolley system as shown. If the coefficient of kinetic 

friction between the trolley and the surface is 0.04, what is the tension in the string? 

 

 

25. Consider the bodies of mass �� and � in contact placed on a frictionless table as shown. When 

force F is applied on mass ��, calculate the acceleration produced, and the force of contact 
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between the bodies. What will be the force of contact when the force F is applied on mass �? 

 

26. Consider the case of two bodies of mass �� and � connected by a string and placed on a 

smooth horizontal surface as shown. Calculate the acceleration of the system, and tension in the 

string when the force F is applied on �. 

 

27. Three blocks are connected as shown on a horizontal frictionless table, and pulled to the right 

with a force of T9 : 60	N. 

 

If �� : 10	kg, m : 20	kg	and	m9 : 30	kg. Prove	that	
L3

L%
:	

�

9
 

28. A truck tows a trailer of mass 1200 kg at a speed of 10 ms2� on a level road. The tension in the 

coupling is 1000 N. What is the power extended on the trailer? Find the tension in the coupling 

when the truck ascends a road having an inclination of 1 in 6. Assume that the frictional 

resistance on the inclined plane is the same as that on the level road. 

 

 

29. A body mass 60 kg is dragged with just enough force to start moving on a rough surface with 

coefficients of static and kinetic friction 0.5 and 0.4 respectively on applying the same force. 

What is the acceleration? 

30. A ball moving with a momentum of 15 kg2� strikes against the wall at an angle of 30
o
 and is 

reflected with the same momentum at the same angle. Calculate impulse. 

31. The force required to just move a body up an inclined plane is doubled the force required to 

prevent the body from sliding down. Find the coefficient of friction. 

32. In the given arrangements, if the points P and Q move down with a velocity N, find the velocity of 

M? 

 

 

 


