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FIRST TERMINAL EXAMINATION, 2013 

PHYSICS 

Time : 3 hrs. 231113 M.M. : 70 
 

General Instructions : 

• All questions are compulsory. 

• There are 30 questions in total. Q. Nos. 1 to 8 carry 1 mark each, Q. nos. 9 to 18 carry 2 

marks each, Q. Nos. 19 to 27 carry 3 marks each and Q. Nos. 28 to 30 carry 5 marks each. 

• There is no overall choice. However, internal choice has been provided in 1 question of 2 

marks, 1 question of 3 marks and all 3 questions of 5 marks each. You have to attempt only 

one of the given choices in such questions. 

• Use of calculator is not allowed. You may use the log book if required. 
 

Q.1 Write the dimensional formulae of gravitational constant, force constant. 

Q.2 Two balls of different masses (one lighter and other heavier) are thrown vertically upward 

with same initial speed. Which one will rise to the greater height? 

Q.3 The force acting on a body is 5N. What is the rate of change of momentum of the body? 

Q.4 Why are tyres made of rubber and not iron? 

Q.5 What provides the centripetal force to a car taking a turn on a level road? 

Q.6 Write SI unit of Impulse. 

Q.7 A body is projected horizontally with uniform speed. What are the vertical and horizontal 

components of acceleration of the body? 

Q.8 A man suspends a fish from the spring balance held in his hand and the balance reads 9.8N. 

While shifting the balance to his other hand, the balance slips and falls down. What will be 

the reading of the balance during the fall? 

Q.9 Determine the value of ‘n’, so that the vectors knjiA ˆˆ5ˆ ++=
r

 and kjiB ˆˆˆ2 +−=
r

are 

perpendicular. 

Q.10 A physical quantity P is related to four observables a, b, c, d as follows : 

P =
dc

ba
23

 

The percentage errors of measurements in a, b, c and d are 1%, 3%, 4% and 2% respectively. 

What is the percentage error in quantity P ? 

 OR 

 Check the correctness of the relation : 

V = 
ρ

E
 

where V is speed of the sound in a medium of elasticity E and density ρ . 

Q.11 A body is moving with uniform angular speed ‘ω’ along a circular path of radius ‘r’. Derive 

the relation between the linear velocity and the angular velocity. 
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Q.12 On a certain day, rain was falling vertically with a speed of 30 m/s. If wind starts blowing 

with a speed of 10 m/s in the direction from north to south, find the direction in which a boy 

should hold his umbrella in order to protect himself from the rain. 

Q.13 Why is it easier to pull than to push a roller? 

Q.14 A woman weighing 50 kgf stands on a weighing machine placed in a lift. What will be the 

reading of the machine, when the lift is (i) moving upward with uniform velocity 5 m/s (ii) 

moving downward with uniform acceleration of 1 m/s
2
. Take g = 10 m/s

2
. 

Q.15 A person falling on cemented floor is likely to receive more injuries than one falling on 

loose earth. Why? 

Q.16 State and prove work-energy theorem.  

Q.17 Write laws of limiting friction. 

Q.18 State the law of conservation of linear momentum. Explain, why the gun recoils after firing. 

Q.19 A small steel ball of radius ‘r’ is allowed to fall under gravity through a column of a viscous 

liquid of coefficient of viscosity ‘η’. After sometime, the velocity of the ball attains a 

constant value VT called the terminal velocity. The terminal velocity depends upon (i) the 

weight of the ball mg, (ii) the coefficient of viscosity ‘η’ and (iii) the radius of the ball ‘r’. 

By the method of dimensions, determine the relation expressing terminal velocity. 

Q.20 An object is moving with a constant acceleration ‘a’ along a straight line. Let ‘V’ be the 

velocity and ‘S’ the distance covered in time ‘t’. If ‘u’ is the initial velocity of the body, 

using calculus method, derive the relation among the physical quantities. 

Q.21 Two vectors P
r

and Q
r

 are inclined to each other with an angle θ. Derive expression for the 

resultant of the two vectors. Also, state the law used to find the resultant. 

Q.22 The relation between time ‘t’ and distance ‘x’ is given by t = αx
2 

+ βx where α and β are 

constants. Show that retardation is 2αv
3
 where ‘v’ is the instantaneous velocity. 

 OR 

 A train is running at a constant acceleration. The two ends of the train pass a telegraph post 

with velocities V1 and V2. Find the velocity with which the middle point of the train passes 

the same post. 

Q.23 Prove that Newton’s second law is the real law. 

Q.24 In terms of m1, m2 and g, find the acceleration of both the blocks as shown : 
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Q.25 Derive an expression for work done by a body against friction when  

i) moves along a horizontal surface. 

ii) moves up an inclined plane 

Q.26 A fighter plane flying horizontally at an altitude of 1.5 km at a constant speed of 720 km/hr 

passes directly overhead an anti-aircraft gun. At what angle from the vertical should the gun 

be fired for the shell with muzzle speed 60 m/s to hit the plane? At what minimum altitude 

should the pilot fly the plane to avoid being hit? 

Q.27 Sobit was pulling a big box with the help of a rope attached to the box. He was unable to 

pull it. Ram, his friend was standing near Sobit. He also started pulling the box along with 

Sobit. The box was dragged to the desired place. 

i) Why was Sobit unable to pull the box? 

ii) The box was dragged when both Ram and Sobit pulled it. Explain why? 

iii) What values are shown by Ram? 

Q.28 A projectile is fired with velocity ‘u’ making an angle θ with horizontal. Show that its path 

is parabolic. Also find expressions for  

i) maximum height   

ii) time of flight  

iii) horizontal range 

 OR 

 A projectile is thrown horizontally with an initial velocity ‘u’ from the top of a tower of 

height ‘h’. Show that the path followed by the projectile is parabolic. Also find expressions 

for (i) time of flight (ii) horizontal range and (iii) velocity with which it hits the ground. 

Q.29 A body of mass ‘m’ is moving in a vertical circle of radius ‘r’. Derive expressions for the 

velocities at highest and lowest point of the circle. Also find expressions for tension at 

lowest and highest point. 

 OR 

 A car of mass ‘m’ moving on a banked road of radius ‘r’. The friction between the tyres and 

the road is ‘f’. Derive the expression for speed of the car to negotiate the banked road. 

Q.30 What is an elastic collision? Calculate the velocities of two bodies undergoing elastic 

collision in one dimension. Show that in one dimensional elastic collision between two 

spheres of equal masses, their velocities are interchanged after collision. 

 OR 

 A bullet of mass 10g travels horizontally with speed of 100m/s and is absorbed by a wooden 

block of mass 990g suspended by a string. Find the vertical height through which the block 

rises, if g = 10m/s
2
. 
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