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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.  What is the work done against gravity when an object is moving along horizontal. 

Explain. 

2.   State the Kelvin Planck statement of second law of thermodynamics. 

3.   Why velocity of sound is in general greater in solids than in liquids or gases? 

4.   What is coefficient of performance of a refrigerator? 

5.   State Law of Equi partition of Energy. 

       

     SECTION -B 

6.   If  Force 'F' and Density 'd'  are related  as  



 F = d/ ( β + √𝛼)      , find the dimensions of ' α ' and  'β ' . 

7.   Find the resultant of two forces , one 6 N due east and the other 8 N due north .  

8.   Define  angle of repose. Obtain an expression for the same . 

9.   The distance between the centres of carbon and oxygen atoms in carbon monoxide gas 

(CO)  molecule  is 1.13 ×  10-10 m. Locate the centre of mass of the molecule relative to 

carbon atom. Mass of carbon atom is 12 units and that of oxygen atom is 16 units.  

     OR 

        The moment of inertia of a uniform circular disc about a tangent of the disc in its plane  
       is 5/4  MR2  , Find its moment of inertia about an axis through its centre and  
       perpendicular   to the plane.  
10.   Assuming the earth to be a sphere of uniform mass density, how much would a body 

weigh half way down the centre of the earth if it is weighed  250 N on the surface ?  

SECTION-C 

11.  a)  Define Torque .  

         b)  Why handle of the door is provided near its free edges? 

c)  Obtain the relation   Ʈ  =  I α ,   where  I is moment  of inertia , α  is angular 

acceleration.  

12.   Derive an expression for maximum speed which a  vehicle can have on a banked road 

while negotiating a curve of radius 'r' . 

13.   State and prove Work Energy  theorem 

14.    On the basis of kinetic theory of gases , derive an expression for pressure exerted by a 

gas . 

15.   Calculate the energy required to split a drop of water of radius 1 mm  into one thousand 

million droplets of the same size. Surface tension of water = 0.072 N/m.  

16.   A physical quantity X is related to four  quantities  a, b , c, d as follows; 

X  = a2 b3 c5/2/  d2             . The percentage  error in measurement of  a = 1% , b = 2% , c = 

3%  and d = 4% .   Find  percentage error in X.  

Explain types of systematic errors. 

17.   What is adiabatic process ?  Write condition for the process to occur.  



          Obtain the equation for work done during adiabatic process. 

18.   Obtain an expression for gravitational potential at a point due to a body.  

     OR 

Derive the expression for the escape velocity from the surface of the earth in terms of 

acceleration due to gravity and diameter of the earth. 

19.     a) What is compressibility?  

           b) A steel wire of length 4m and diameter 5 mm is stretched by 5 kgwt. Find the increase  

        in its length, if young's modulus of steel wire is 2 x 109  N m-2 . 

20.  A ball moving with a momentum of 15 kg/s strikes against a  wall at an angle of 300 and 

is reflected  with the same momentum at the same angle. calculate the impulse. 

21.   Show that in case of a one dimensional elastic collision of two bodies , the relative 

velocity of separation after collision is equal to the relative velocity of approach before 

collision. 

22.   Two bodies begin to fall freely from the same height, the second 't' s  after the first . 

How long after the first body begins to fall will the distance between the bodies be 

equal to 'l' ? 

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.  

SECTION-E 

24.   a) State and prove Bernoullis theorem for a non viscous liquid in steady flow  

         b) Write any one application of Bernoullis theorem.  

     OR 

         a) Derive Ascent formula for the rise of liquid in a capillary tube of uniform diameter .  

          b) Explain why mercury dips in a capillary tube. 



25)   a)  Write the principle of superposition of waves. 

b) Discuss the formation of standing waves in a string fixed at both ends and the 

different modes of vibration. Draw necessary diagrams for the first, second and third 

harmonics. 

      OR 

a) Derive expressions for the potential energy, kinetic energy and total energy of a particle 

executing simple harmonic motion. 

       b)  Plot a graph of potential energy and kinetic energy as a function of time  

       c) Explain the phenomenon of resonance. 

     OR 

26.   What is centripetal acceleration? When a body moves around a circular path with a 

uniform speed, how can we say that it is in accelerated motion?  

      Derive an expression for its acceleration with a neat diagram 

b.    A motor car travels at 30 m/s on a circular road of radius 500m. It is increasing its speed 

at the rate of 2 m/s2, what is the net acceleration? 

    OR 

      Show that the path followed by a projectile is parabolic 

      b) A projectile can have the same range ‘R’ for two angles of projection.  If T1 and 

T2 be the times of flight in the two cases, prove that  T1 T2 = 
2𝑅

𝑔
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