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Answer the following questions 

1. If the earth were a homogeneous sphere of radius R and a straight 

hole bored in it through its centre, show that a body dropped into 

the hole will execute SHM and find its time period.                     (2) 

2. Write down differential equation of simple harmonic motion. Also 

discuss the solution of it.                                                                    (3) 

3. Briefly discuss about Doppler Effect on the basis of relativity.    (3) 

4. Given   𝐹⃗ = 𝑖 ̂ (𝑧2 +2xy) + 𝑗 ̂( x2) + 𝑘̂ (2xz)   

Prove that 𝐹⃗ is conservative and also find the potential on force at 

(x,y,z) point.                                                                                           (2) 
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Answer the following Questions (each questions carries 2 marks) 

1. What is the main difference between AC and DC electricity? What 

are the advantages AC over DC? 

2. What is power factor? 

3. Draw a basic design of DC motor and label it. 

4. How to prepare extension board. 

Or  

Define voltage drop. 

5. Find the value of DC current across 2 Ω resistor. 

Also given C = 0.2 µF and neglect the internal resistance of 

Battery. 
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Answer the following questions  

1.   Discuss Maxwell’s distribution of molecular speed for a gas. Draw 

number of molecules vs. speed(v) graph.                                                 (3) 

2.  Show that, the slope of adiabatic curve at any points is ɣ times the 

slope of an isothermal curve at the corresponding point.                      (2) 

3.  Deduce Wien’s Distribution law and Rayleigh-Jeans law from Plank’s 

law of radiation.                                                                                              (2) 

4.  Prove that, S = k ln𝑤                                                                                    (3) 
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Answer the following questions (each carry 2 marks) 

1. Define packing fraction and explain the utility of packing fraction 

curve. 

 Or 

The mass of hydrogen atom and neutron are 1.008142 a.m.u and 

1.008982 a.m.u respectively. Calculate the mass defect and 

binding energy per nucleon of O16 nuclei. 

2. Using semi empirical binding energy formula, find the atomic 

number of the most stable nucleus for a given mass number A. 

3. What is the mass and spin of anti neutrino? Write a short note on 

Helicity. 

4. Calculate the Q-values of the following reaction: 

𝑁7
14  + 𝐻𝑒2

4   → 𝑂8
17  + 𝐻1

1  

 

5. Write a short note on Quark model.  

Or 

Check the following reaction is allowed or forbidden 

π - + p → A0 + π0 
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