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THE INDIAN COMMUNITY SCHOOL,KUWAIT                                                                                                                                                   

   

CLASS:XI                                                                                                                        MAX MARKS:70  

TIME ALLOWED :  3HOURS                                                                                              

                                                                                                                      PHYSICS 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ 

General Instructions: 

(i) All questions are compulsory. 

(ii) There is no overall choice. However, an internal choice has been provided in one question of two 

marks, one question of three marks and for all three questions of five marks. You have to attempt only 

one of those choices in such questions. This paper has five distinct sections. 

(iii) Section A has Question numbers 1 to 5. They are very short answer type questions, carrying one 

mark each.  

(iv) Section B has Question numbers 6 to 10. They are short answer type questions, carrying two marks 

each.  

(v) Section C has Question numbers 11 to 22. They are also short answer type questions, carrying three 

marks each. 

(vi) Section D has Question number 23. It is a value based question carrying four marks. 

(vii) Section E has Question numbers 24 to 26. They are long answer type questions, carrying five marks 

each. 

(viii) Use of calculators is not permitted, however, you may use log tables, if necessary. 

  

 

 

SECTION-A 

 

 

1 Two identical bottles filled with honey, one at 20oC and other at 50oC are inverted simultaneously. 

Which of the two gets emptied faster? Why?        1 

 

2 When a liquid flows through a pipe of uniform cross-section, Reynolds number is estimated to be 

723. What can you conclude about the nature of the flow?      1 

 

3 Can we change linear momentum of a body without changing its Kinetic energy? Justify.  1 
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4 From the following: “Angular momentum”, “Torque”, “Angle”, “Impulse”, “Surface Tension”, 

“Coefficient of Viscosity”, “Strain”, “Energy” 

 Identify the pair of physical quantities    (a) having same dimensional formula. 

        (b) which are dimensionless.   1 

 

5 A monkey of mass 40kg climbs a rope which can withstand a maximum tension of 600N.  

   
Will the rope break if the monkey climbs up with an acceleration of 4ms-2? Justify.  1 

SECTION-B 

6 Explain why 

 (i) The blood pressure in human is greater at the feet than at the brain 

(ii) Water in a clean glass capillary tube shows capillary rise while in a paraffin coated capillary 

tube shows capillary depression.         2 

 

7 What is the torque of the force �⃗� = ( 2𝑖̂  - 3𝑗̂  +  4�̂� ) N acting at a point 𝑟 = (3𝑖̂  +  2𝑗̂  +  4�̂� ) m? 

OR 

             Find the dimensional formula of (𝑎
𝑏⁄ ) in the relation P = 

(𝒂−𝒕𝟐)

𝒃𝒙
, where P is the pressure, x is the 

distance and t is the time.      

              2 

8 It is easier to pull a lawn mower than to push it. Explain why?     2 

 

9 To simulate car accidents, auto manufacturers study the collisions of moving cars with mounted 

springs of different spring constants. Consider a typical simulation with a car of mass 1000kg 

moving with a speed of 18 km/h on a smooth road and colliding with a horizontally mounted spring 

of spring constant 6.25 x 103 N.m-1. What is the maximum compression of the spring? 2 

 

10 Write an expression for the moment of inertia of a uniform circular disc about an axis passing 

through its centre and perpendicular to its plane. Using suitable theorem, obtain an expression for 

moment of inertia of the same about its diametrical axis?      2 

 

SECTION-C 

 

11 Draw velocity-time graph for a uniformly accelerated motion. Use the same to establish a 

relationship between initial velocity, final velocity and displacement.    3 
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12 When a body moves in a circular path of radius ‘r’ with a uniform speed ‘v’, prove that its centripetal 

acceleration is   𝑣
2

𝑟⁄          3 

 

13 State the first law of thermodynamics.  

A heat engine operates between -73oC and 227oC. Calculate its efficiency.    3 

 

14 According to Stokes law, net force acting on a body falling freely through a viscous medium depends 

upon (i) radius of the body ‘r’ (ii) terminal velocity ‘v’ and (iii) coefficient of viscosity of the 

medium ‘’. Using the method of dimensions, establish a relation between F, r, v and . 3 

     

15 An artificial satellite of mass ‘m’ revolves around the earth (of mass M and radius R) in an orbit at 

an altitude ‘h’ above the earth’s surface. Obtain an expression for its orbital speed.  3 

 

16 Two bodies of masses m1 and m2 moving with velocities �⃗⃗�1 and �⃗⃗�2 respectively, in the same 

direction collide with each other elastically. Using equations to estimate the velocities of the two 

bodies after the collision, discuss what happens: 

 (a) When the two bodies have same mass 

 (b) When the two bodies have same mass and one of them initially at rest. 

 (c) When the body at rest is very heavy.        3 

 

17 A wheel has a moment of inertia 500 kg m2. It is to be accelerated uniformly from rest to an angular 

velocity of 300 rad.s-1 in 25 seconds. Find (i) its angular acceleration, (ii) the unbalanced torque 

required and (iii) kinetic energy gained by the wheel.      

 

OR 

 

A child stands at the centre of a turn table with his two arms outstretched. The turn table is set 

rotating with an angular speed of 40 r.p.m. How much is the angular speed of the child, if he folds 

his hands back and there by reduces his moment of inertia to 
2

5
  times the initial value? Assume that 

the turn table rotates without friction.        3 

 

18 Differentiate between isothermal and adiabatic processes?  

 Derive an expression for the work done during an isothermal process.    3 

 

19 State Newton’s law of cooling. 

A body cools from 80oC to 50oC in 5 minutes. Calculate the time it takes to cool from 60oC to 30oC. 

The temperature of the surroundings is 20oC       3 

 

20 A body is projected with a velocity ‘u’ at angle ‘’ with the horizontal. 
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 (a) Plot a graph showing the variation of acceleration of the body with time. 

 (b) What is its velocity at the highest point of its trajectory? 

 (c) What should be the value of θ, if its  (i) vertical height is maximum? 

       (ii) horizontal range is maximum?   3 

 

21 Define the term “Work”. Is it a scalar or a vector quantity? 

 Can the work be (i) positive (ii) negative? Justify your answer with one example each.  3 

 

22 With a schematic sketch, explain the construction and working of a refrigerator. Also write an 

expression for its coefficient of performance.       3 

 

SECTION-D 

 

23 Adam, a student of class XI  has found the factors on which the time period of oscillations of a 

pendulum depends. He explains to his friends how the time period  gets affected on the surface 

of the moon.  

     a) What values does he possess? 

     b)  Derive an expression for the time period of a pendulum.                                                             4 

SECTION-E 

 

24 What do you mean by banking of tracks? 

Derive an expression for the maximum velocity with which a vehicle can negotiate a curve of radius 

‘r’. (Take coefficient of friction between the wheels and road as ‘’) 
 

A circular track of radius 300m is banked an angle of 15o. If the coefficient of friction between the 

wheels of a race-car and the road is 0.2, what is the optimum speed of the race car to avoid wear and 

tear on its tyres?  (given, tan15 = 0.27)        5 

 

OR 

 

Define the term “Impulse”. Prove that Impulse is numerically equal to change in linear momentum. 
 

A cricket ball of mass 150gm is moving with a velocity of 12m/s and is hit by a bat so that ball gets 

deflected through 60o without changing its initial speed. 

Calculate the Impulse imparted to the ball.         
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25 (a) What do you mean by a geostationary satellite? Write two properties of such a satellite. 

 (b) Derive an expression for the escape velocity of a body from the surface of earth. 

(c) An ant and an elephant are to be projected out of earth’s gravitational field. Which of the two 

requires more velocity of projection? Why?        5 

 

OR 

 

(a) State Kepler’s laws of planetary motion. 

(b) Derive an expression showing the variation of acceleration due to gravity with depth. 

(c ) Plot a graph showing the variation of acceleration due to gravity with distance from the centre 

of earth.             

   

26 (i) State and prove Bernoulli’s theorem for the steady flow of liquids. 

 

 (ii) 

   

Figures refer to the steady flow of an ideal fluid through a pipe. Which of the two figures is 

incorrect? Why?           5 

    

OR 

 

(i) When a capillary tube is held vertical in a liquid of density  and surface tension S, prove that 

liquid in the capillary tube rises to a height h so that h = 
𝟐𝑺 𝑪𝒐𝒔𝜽

𝒓𝝆𝒈
, where symbols have their usual 

meanings. 

 

(ii) What is the pressure inside a drop of mercury of radius 3.00mm at room temperature? Given, 

Surface tension of mercury is 0.465 N.m-1 and atmospheric pressure is 1.01 x 105Pa.   

 

 

****************** 

 


