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FIRST TERMINAL EXAMINATION, 2015 

PHYSICS 

Time : 3 hrs. Class XI M.M. : 70 

Date –  

General Instructions : 

• All questions are compulsory. 

• There are 26 questions in total. Q. Nos. 1 to 5 carry 1 mark each, Q. nos. 6 to 10 carry 2 

marks each, Q. Nos. 11 to 22 carry 3 marks each, Q. No. 23 is a value based question 

carrying 4 marks and Q. Nos. 24 to 26 carry 5 marks each. 

• There is no overall choice. However, an 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 the following physical quantities. 

i) Gravitational constant   ii) Planck’s constant. 

Q.2 Can the relative velocity of two bodies be greater than the absolute velocity of either body? 

Q.3 What is the angle between the direction of velocity and acceleration at the highest point of a 

projectile path? 

Q.4 An astronaut accidentally gets thrown out of his small spaceship accelerating in interstellar 

space at a constant rate of 100 m s
-2

. What is the acceleration of the astronaut, the instant he 

is outside the spaceship? 

Q.5 Three forces F1, F2 and F3 are acting on a particle of mass m, such that F2 and F3 are 

mutually perpendicular and under their effect, the particle remains stationary. What will be 

the acceleration of the particle, if the force F1 is removed? 

Q.6 A physical quantity P is related to four observations a, b, c and d as follows : 

P = a
3
b

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

2% respectively. What is the percentage error in the quantity P ? 

Q.7 The diagonals of a parallelogram are given by the vectors kji ˆ2ˆˆ3 ++  and kji ˆ4ˆ3ˆ +− . Find 

the area of the parallelogram. 

OR 

A body constrained to move along the Z-axis of a co-ordinate system is subjected to a 

constant force F  given by kjiF ˆ3ˆ2ˆ ++−= newton where ji ˆ,ˆ  and k̂ represent unit vectors 

along x, y and z axes of the system respectively. Calculate the work done by the force in 

displacing the body through a distance of 4m along the z-axis. 

Q.8 A constant force acting on a body of mass 3kg changes its speed from 2ms
-1

 to 3.5ms
-1

 in 

25sec. The direction of motion of the force remains unchanged. What is the magnitude and 

the direction of the force? 

Q.9 Write Laws of limiting friction. 
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Q.10 Determine the angle through which a cyclist bends from the vertical while negotiating a 

curved road. 

 

Q.11 The period of oscillation of a simple pendulum is T = 2π
g

L
. Measured value of L is 

20.0cm known to 1mm accuracy and time for 100 oscillations of the pendulum is found to 

be 90 sec using a wrist watch of 1 sec resolution. What is the accuracy in the determination 

of g? 

Q.12 Reynold number NR (a dimensionless quantity) determines the condition of laminar flow of 

a viscous liquid through a pipe. NR is a function of the density of the liquid ‘ρ’, its average 

speed ‘υ’ and coefficient of viscosity ‘η’. Given that NR is also directly proportional to ‘D’ 

(the diameter of the pipe), show from dimensional considerations that NRα
η

ρνD
. The unit 

of ‘η’ in SI system is kgm
-1

s
-1

. 

Q.13 In successive measurements, the readings of the period of oscillation of a simple pendulum 

were found to be 2.63S, 2.56S, 2.42S, 2.71S and 2.80S in an experiment. Calculate : 

i) mean value of the period of oscillation ii) absolute error in each measurement 

iii) mean absolute error iv) relative error  v)  percentage error 

Q.14 A body moving with velocity ‘u’, covers a distance ‘S’ in time ‘t’. It possesses  acceleration 

‘a’ derive the relation among the given physical quantities using calculus method. 

Q.15 The relation between ‘t’ and distance ‘x’ is t = ax
2
+ bx where ‘a’ and ‘b’ are constants. 

Express the instantaneous acceleration in terms of instantaneous velocity. 

OR 

A car accelerates from rest at a constant rate α for some time, after which it decelerates at a 

constant rate β to come to rest. If the total time elapsed is T second, then calculate : 

i) the maximum velocity attained by the car and 

ii) the total distance travelled by the car in terms of α, β and T.
 

Q.16 A fighter plane flying horizontally at an altitude of 1.5km with a speed 720 km h
-1

 passes 

directly overhead an antiaircraft gun. At what angle from the vertical should the gun be 

fired for the shell muzzle speed 600 ms
-1

 to hit the plane? At what maximum altitude should 

the pilot fly the plane to avoid being hit? Take g = 10 ms
-2

. 

Q.17 In terms of masses m1, m2 and g, find the acceleration of both the blocks as shown in the 

figure. Neglect the friction and masses of the pulley. 
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Q.18 Show that Newton’s second law of motion is the real law of motion. 

Q.19 Why is it easier to pull a lawn roller than to push it? Explain. 

Q.20 State and derive the expression for law of conservation of linear momentum from Newton’s 

third law of motion. 

Q.21 Determine the angle of banking so as to minimize the wear and tear of the tyres of a car 

negotiating a banked curved road. 

Q.22 Derive relation between linear velocity and angular velocity of a body moving in a circular 

path. 

Q.23 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.24 A projectile is projected at an angle θ with the horizontal from the ground. Its velocity of 

projection is u. Show that the path travelled by the projectile is parabolic. Also find the  

i) time of flight  ii) the maximum height  iii) the horizontal range. 

OR 

A projectile is projected horizontally from certain height, with velocity ‘u’. Show that the 

trajectory is parabolic. Also find : 

i)  time of flight ii)  horizontal range   iii)  velocity of projectile at any time 

Q.25 Derive expression for work done against friction, when 

i) a body moves (slides) on a horizontal surface 

ii) a body slides up an inclined plane (without acceleration) 

iii) a body slides down an inclined plane (without acceleration) 

OR 

i) Derive an expression for the acceleration of a body sliding down a rough inclined 

 plane. 

ii) Write four methods of reducing friction. 

Q.26 What is centripetal acceleration? Derive expression for the centripetal acceleration and 

hence for centripetal force of a body moving in a circular path of radius ‘r’ with velocity 

‘υ’. 

 OR 

 A body tied to one end of a string is made to revolve in a vertical circle. Derive the 

expression for the velocity of the body and tension in the string at any point. Hence find : 

a) tension at the bottom and top of the circle 

b) minimum velocity at the lowest point to loop the loop  

c) minimum velocity at the top. 
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