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 General Instructions:  

 

(i) There are 12 questions in all. All questions are compulsory. 

(ii) This question paper has three sections: Section A, Section B and Section C. 

 (iii) Section A contains three questions of two marks each, Section B contains eight questions of 

three marks each, Section C contains one case study-based question of five marks. 

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

of two marks and two questions of three marks. You have to attempt only one of the choices in 

such questions.  

(v) You may use log tables if necessary but use of a calculator is not allowed.  

 

 Section-A  

Q1 What is superposition of waves? Name two instruments based on superposition 

of waves. 

2 

Q2 Small mercury drops are spherical and larger ones tend to flattened. Explain. 

 

OR 
 

On the basis of Bernoulli’s principle, explain the lift of an aircraft wing. 

2 

Q3 Draw the graphical representation of SHM and their expressions ,showing the  

(i) displacement-time curve      (ii) velocity-time curve  

2 

 Section-B  

Q4 Figure below shows two paths that may be taken by a gas to go from a state A to 

state C. 

 

3 



In process AB, 400 J of heat is added to the system and in process BC, 100 J of 

heat is added to the system. What will be the heat absorbed by the system in the 

process AC? 

Q5 State the law of equipartition of energy. How much kinetic energy is associated 

with each molecule of a (i) monoatomic (ii) diatomic gas without vibration at T 

Kelvin. Explain. 

3 

Q6 (a) How do the insects run on the surface of water? 

(b) Derive an expression for excess pressure inside a soap bubble. 

3 

Q7 (a) What is an adiabatic process? Show that its gas equation is TV
γ-1 

= Constant 

(b) Why does a gas have two principal specific heat capacities?  
 

3 

Q8 Two different types of rubber are found to have the stress–strain curves as shown 

in the figure 

 

 

 

 

 

 

 
  

 i) In what ways do these curves differ from the stress-strain curve of a metal   

     wire? 

ii) Which of the two rubbers A or B would you prefer to be installed in the   

      working of a heavy machinery?   

(iii) Which of these two rubbers would you choose for a car tyre? 

 

OR 
 

State Hooke’s law. Define modulus of elasticity and write its various types. 

Figure shows the strain-stress curve for a given material. What are 

(i) Young’s modulus? 

(ii) Approximate yield strength for this material? 

3 



                                   

Q9 Heat is flowing through two cylindrical rods of the same material. The diameters 

of the rods are in the ratio 1 : 2 and the lengths in the ratio 2 : 1. If the 

temperature difference between the ends is the same, then what will be the ratio 

of the rate of flow of heat through them? 

3 

Q10 Write any four postulates of the kinetic theory of gases. On their basis derive an 

expression for the pressure exerted by an ideal gas. 

 

OR 
 

Show that the motion executed by a simple pendulum for small oscillations is 

SHM. Derive an expression for its time period. 

3 

Q11 Show that the total energy of a body executing SHM is constant. 

 

3 

 Section-C  

Q12 Case Study: Standing Waves On Strings 

The result of the interference of the two waves gives a new wave pattern known 

as a standing wave pattern. Standing waves are produced whenever two waves 

of identical frequency and amplitude interfere with one another while traveling 

opposite directions along the same medium. 

 

 

 

 

 

 

 

 

 

5 



A node is a point along a standing wave where the wave has minimum amplitude. 

The opposite of a node is an anti-node, a point where the amplitude of the 

standing wave is a maximum. These occur midway between the nodes. 

Let us consider, at any point x and time t, there are two waves, one moving to the 

left and the other moving to the right. The wave travelling in the positive 

direction of the x-axis is given as, 

y1(x, t) = a sin (  kx - ωt ), 

and that moving in the negative direction of the x-axis is given as, 

y2(x, t) = a sin (  kx + ωt ), 

As per the principle of superposition, the combined wave is represented as, 

y (x, t) = y1(x, t) + y2(x, t) 

                                                         = a sin(  kx - ωt ) + a sin(  kx + ωt ) 

              = (2a sin kx) cos ωt 

(i) A pulse of a wave train travels along a stretched string and reaches the fixed  

     end of the string. It will be reflected back with 

 

    (a) a phase change of 180
o
 with velocity reversed 

    (b) the same phase as the incident pulse with no reversal of velocity 

    (c) a phase change of 180
o
 with no reversal of velocity 

    (d) the same phase as the incident pulse but with velocity reversed 

 

(ii) In the standing wave shown, particles at the positions A and B have a phase  

      difference of 

 
 

(a) zero               (b) π/2  (c) 5π/6      (d) π 

 

iii) The transverse displacement is given as 
 

y (x,t) = 0.06 sin[(2π/3) x] cos[120πt], 
 

       where x, y are in m and t in s. The length of the string is 1.5 m and its mass is  

       30 g. The tension in the string is 
 

           (a) 324 N             (b) 648 N                (c) 832 N              (d) 972 N        
 

 



(iv) If two identical waves with the same phase are added, the result is 

     (a) a wave with the same frequency but twice the amplitude.  

     (b) a wave with the same amplitude but twice the frequency. 

     (c) a wave with zero amplitude. 

     (d) a wave with zero frequency. 

 

(v) Two waves are represented by the equations y1 = a sin(ωt +kx +0.57) m and  

       y2 = acos(ωt+kx) m where x is in meter and t in sec. The phase difference  

       between them is 

     (a) 1.0 radian         (b) 1.25 radian           (c) 1.57 radian           (d) 0.57 radian 

 

 

 

 

  

 

 

 

 

 
 


