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SECOND TERMINAL EXAMINATION, 2014 

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

 

Date – 24.2.2014 

General Instructions – 

• All the questions are compulsory. 

• Question Nos. 1 to 8 carry 1 mark each. Question Nos. 9 to 18 carry 2 marks each. Question 

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

• There is no overall choice, however, an internal choice has been provided in one question of 2 

marks, in one question of 3 marks and all three questions of five marks each. 

• Use of calculator is not permitted. 

• You may use log book if necessary. 

 

Q.1 An elevator weighing 500kg is to be lifted up at a constant velocity 0.4 m/s. What should be 

the power of motor to be used? 

Q.2 Name the physical quantity expressed by moment of force. Is it a vector or scalar quantity? 

Q.3 What is the nature of motion of an object falling freely under the action of gravity? 

Q.4 What makes a water-proof raincoat water-proof? 

Q.5 A gymnast with mass 50kg suspends herself from lower end of a rope. The upper end of 

rope is attached to the ceiling. What is the tension at the top of the rope? 

Q.6 When will the relative velocity of two moving objects be zero? 

Q.7 Two sound sources produce 12 beats in 4 seconds. By how much do their frequencies 

differ? 

Q.8 State Zeroth law of thermodynamics. 

Q.9 Establish the relation between angular momentum and moment of inertia for a rigid body. 

Q.10 Show that the value of acceleration due to gravity decreases with the altitude. 

Q.11 In a refrigerator, heat from inside at 277K is transferred to a room at 300K. How many 

joules of heat shall be delivered to the room for each joule of electrical energy consumed 

ideally? 

Q.12 A whistle of frequency 540 Hz rotates in a circle of radius 2m at an angular speed of 15 

rad/sec. What is the lowest and highest frequency heard by a listener a long distance away, 

at rest w.r.t. centre of the circle? 

Q.13 A spring of force constant 1200 N/m is mounted horizontally on a horizontal table. A mass 

of 3.0 kg is attached to the free end of the spring, pulled sideways to distance of 2.0 cm and 

released. Calculate- 

i) Frequency of oscillation of the mass ii) Angular frequency of the mass 

iii) Maximum acceleration of the mass iv) Maximum speed of the mass 

 OR 

 Springs of spring constant K, 2K, 4K, 8K …….. are connected in series. A mass ‘m’ is 

attached to the lower end of the last spring and the system is allowed to vibrate. What is the 

time period of oscillation? 

Downloaded  from  www.studiestoday.com

Downloaded  from  www.studiestoday.com

osbincbse.com

OSBINCBSE.COM

OSBINCBSE.COM

OS
BI
NC
BS
E.
CO
M



(2/3) 

Q.14 Using method of dimensions, derive expression for velocity of water waves ‘v’ which 

depends on wavelength ‘λ’, density of water ‘ρ’ and acceleration due to gravity ‘g’. 

 

Q.15 

 

A physical quantity P is related to four observables a, b, c, and d as : 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 the quantity? 

Q.16 Show that the vectors kjiA ˆ3ˆ2ˆ ++=
r

 and kjiB ˆ3ˆ9ˆ6 ++−=
r

are parallel. 

Q.17 Why it is easier to pull a lawn roller than to push it? 

Q.18 State and prove work energy theorem. 

Q.19 Define gravitational potential energy. Derive an expression for gravitational potential 

energy of a body of mass m near the surface of earth. 

Q.20 Derive an expression for the excess pressure inside a liquid drop. 

Q.21 A plane is in level flight at constant speed and each of its two wings has an area of 25m
2
. If 

the speed of the air is 180 km/hr over the lower wing and 234 km/hr over the upper wing 

surface, determine the planes’ mass. Take air density to be 1 kg/m
3
 and g = 9.8 m/s

2
. 

Q.22 State Newton’s law of cooling. Deduce the relation loge (θ – θ0) = – kt + c, where the letters 

have their usual meanings. 

Q.23 An air chamber of volume V has neck of area of cross-section A into which a ball of mass 

m can move without friction. Show that when the ball is pressed down through some 

distance and released, the ball executes simple harmonic motion. Obtain the formula for the 

time period of this simple harmonic motion. 

 OR 

 A displacement wave is represented by y = 0.25×10
-3

 sin (500t – 0.025 x) where y, x are in 

metres and ‘t’ is in see. Deduce (i) amplitude (ii) time period (iii) angular frequency and 

(iv) wavelength. Also deduce the amplitude of particle velocity and amplitude of particle 

acceleration. 

Q.24 Use the formula V = 
ρ

γ P
to explain why the speed of sound in air 

i) is independent of pressure 

ii) increases with temperature 

iii) increases with humidity 

Q.25 A disc revolves with a speed of 33
3

1
 rev/min, and has a radius of 15 cm. Two coins are 

placed at 4 cm and 14 cm away from the centre of the record. If the coefficient of friction 

between the coins and the record is 0.15, which of the two coins will revolve with the 

record? 

Q.26 Explain the formation of beats analytically. Prove that the beat frequency is equal to the 

difference in frequencies of the two superposing waves. 
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Q.27 Sonia and Mahima are good friends and living in a city near the equator. Sonia went to a 

country located near the north pole of the earth with her parents. Her friend Mahima 

requested her to bring a gold necklace as gold was cheaper in that country. Sonia purchased 

the necklace weighting 20 gm wt. and handed it over to Mahima. When Mahima got 

necklace weighted from the local gold Smith, its weight was less than 20 gm wt. Mahima 

told Sonia that she was cheating her. However, Sonia explained that weight of a body at 

equator is less that at poles. Sonia asked Mahima to return the necklace to her because she 

was not interested to spoil her friendship with Mahima. 

 i) Why the weight of necklace is less at equator than at poles? 

ii) Comment on the attitude of Mahima. 

iii) What values are shown by Sonia? 

Q.28 Derive an expression for the rise of liquid in a capillary tube and show that the height of 

liquid column supported is inversely proportional to the curvature of the tube. 

 OR 

 Water stands at depth H in a tank whose side walls are vertical. A hole is made on one of 

the walls at a depth ‘h’ below the water surface. 

 

 

 

 

 

 

 
i) Calculate the velocity of efflux? 

ii) At what distance R from the foot of the wall does the emerging stream of the water 

strike the floor? 

iii) For what value of ‘h’ this range is maximum? 

Q.29 What is an isothermal process? State two essential conditions for such a process to take 

place. Show analytically that work done by one mole of an ideal gas during volume 

expansion from V1 to V2 at temperature T is given by W = RT loge 
1

2

V

V
. 

 OR 

 i) State first law of thermodynamics? 

ii) Define molar specific heat at constant volume and at constant pressure. Derive the 

relation between them. 

Q.30 What is meant by an organ pipe? Derive expression for stationary waves formed in a closed 

organ pipe and discuss normal modes of vibrations of the pipe. 

 OR 

 Define simple harmonic motion? Derive an expression for (i) displacement (ii) velocity (iii) 

acceleration and (iv) time period of a particle executing simple harmonic motion. 

 

      h 
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