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     SECTION – A  

Q1.  A (1) 

Q2. A (1) 

Q3. D (1) 

Q4.      C (1) 

Q5. C (1) 

Q6.      B (1) 

Q7.           C (1) 

Q8. D (1) 

Q9. B (1) 

Q10. C (1) 

Q11. D (1) 

Q12. D (1) 

Q13. B (1) 

Q14. C (1) 

Q15. A (1) 

Q16. 

 
A (1) 

SECTION – B 

 

Q17. (I)Limitations (Any two)  
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Q18. 
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Q19.         

 

 
                                                               (8i+8j) kg m/s 
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Q20. 
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Q21(I) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

21(II) 

 
 

                                                                    OR 

(A) Longer wrench 

τ=rF 

Greater arm r produces larger torque for the same force, so less effort is needed. 

 

(B) Diver / skater 

By conservation of angular momentum: 

L=Iω= constant  

Stretching arms increases I, so ω decreases. 
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 SECTION – C 

 
 

Q22. 
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Q23(I) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q23(II) 

 

 

(A) 

 
(B) 

 
                                                              OR 

Diagram 

Derivation for maximum permissible speed 

Expression for optimum speed 
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(1) 

(1.5) 

(1/2) 

Q24. Essential conditions for isothermal process are: 

(i) The container should be perfectly conducting to the surroundings.  

(ii) The process must be carried out very slowly so that there is sufficient time for exchange 

of heat with the surroundings so that temperature remains constant.    

 

Derivation for work done during an isothermal process                                 

 

 

(1/2 

+1/2) 

 

 

(2) 

Q25. (A)Derivation of formula for kinetic energy of rotation  

            
(B) The moment of inertia III of a body depends on: 
Mass of the body — more mass → larger value of I. 
Distribution of mass relative to the axis — mass located farther from the axis contributes more to  
Axis of rotation — the same body has different I for different axes.                                                                  
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(1/2+ 

1/2) 

Any 

two 
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Q26. (I)A = 0.005m 

 

 

 
(II) In SHM, The velocity leads the displacement by a phase π/2 radians and acceleration 

leads the velocity by a phase π/2 radians. 

 

(1/2) 

 

 

 

 

(1/2) 

 

 

 

 

(1/2) 

 

 

(1/2) 

 

(1) 

Q27. 

 

Definition 

Derivation 

 Gravitational potential is minimum at the Earth’s surface (or closest position) — 

more negative. 

 Gravitational potential is maximum at infinity (zero, which is greater than any 

negative value). 
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Q28.  
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 SECTION – D 

Case Study Based Questions  

 

Q29. (i)   A 

(ii)  A 

(iii) C 

(iv) C 
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Q30. (I)    

 
(II) Key rule for elastic collision of identical masses (1D):They exchange velocities. 

 
(III) 
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SECTION – E 

Q31(I) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q31(II) 

 

(A)Expression for Maximum Height 

To show for two complimentary angles R is same. 

(B)Expression for Time of flight 

(C) 

                                     
                                                                  OR 

(A) 

 

(1+1) 
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So angle is 120o 

 

(B) 

 
OP =100 km 
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Q32(I) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q32(II) 

 

 

 

 

(A)Derive an expression for resultant displacement of standing waves. 

(B) Show that only odd harmonics are present in a closed organ pipe. 

Case 1  

Diagram 

Derivation 

 

Case 2 

Diagram 

Derivation 

 

Case 3  

Diagram 

Derivation 

 

 

                                                                     OR 

 

(A)Derivation of Kinetic Energy 

Derivation of Potential Energy 

Total Energy 

 Graph 

(B) 

 
 

(2) 
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Q33(I) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q33(II) 

(A & B) 

Terminal velocity: Steady speed achieved by an object freely falling through a gas or 

liquid. 

    
(C) 

                                

 
                                    Or 0.99 Pa s  

 

                                                                           OR 

 

(A) To show that there is always an excess pressure on the concave side of the meniscus of 

a liquid. 

(B) expression for the excess pressure inside (i) a liquid drop (ii) air bubble inside a liquid. 

(C) 
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