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NJ-1273 

B.Sc. (Part-I) Examination, 

Q. 1. 

Mar.-Apr., 2023 
PHYSICS 

NJ-1273 

Paper-| 

(Mechanics, Oscillation and Properties of Matter) 
Time Allowed : Three Hours 

Maximum Marks : 50 

Minimum Pass Marks : 17 

Note : Answer all questions. The figures in the right 

hand margin indicate marks. 

125 

^OI6-I / UNIT-I 

7 

PT.O. 



NJ-1273 

Derive expression for the velocity and 

(2) 

acceleration of a moving particle in a 

spherical co-ordinate system. 

motion. 

Write down the Kepler's laws of planetary 

feifael 

3TTCT / OR 

3 

7 

Explain the Coriolis force in reference with a 

application of this force. 

rotatory frame of reference and write two 

(b) aei_u fo vo 0RT aT F o F=-gard U aRI 

3 



(3) 

NJ-1273 

Show that a conservative force 

expressed as F =-gard U where U is the 

potential energy. Hence show that for 

conservative force F. curl F is zero. 

go1s-II I UNIT-II 

Derive the eguation of rotational motion of a 

(b) 0.1 foyT GHH 

7 

particle under a constant angular acceleration. 

V= 5x2 + 10 T / foyT ReI HU TH 

particle and its frequency of oscillation. 

3 

A particle of mass 0.1 kg is situated in the 

potential field V = 5x2 + 10 Joule kg-1. Write 

down the differential equation of motion of 

P.I.0. 



NJ-1273 

(4) 

34tOR 

What is a compound pendulum ? Write the 

differential equation of its motion and deduce 

an expression for its time period. 

7 

motion of a particle in a potential well ? 

What is a potential well ? What will be the 

^olg-III/ UNIT-III 

3 

and find the expression for time period. 

7 

Explain the principle of Helmholtz resonator 



NJ-1273 

(5) 

The ratio of intensities of two waves is 1:9. 

If two waves interfere, find the ratio of 

maximum and minimum intensities. 

3 

3GT / OR 

(a) 3aHfaT 31af atfera fabt oEt ? 34GHfkat 

oscillator. 

7 

What is meant by damped harmonic 

oscillator ? Obtain an expression for average 
energy dissipation of damped harmonic 

P.I.0. 



NJ-1273 

(6) 

Two identical inductively coupled L-C circuit. 

each having a natural frequency of 600 Hz, 

have the coupling coefficient 0.44. Calculate 

the two normal mode frequencies. 

^oIg-IV I UNIT-IV 

accelerator. 

3 

Explain the construction and theory of linear 

Explain briefly mass spectrograph. 

31aT/OR 

7 

3 

(a) Igdeigir RZia, gHcÓt verI a arfaa, 

7 



Write construction, working and uses of 

cyclotron. 

NJ-1273 

(b) 180° qiaoru fayor ot H4GI^T| 

Explain 180° magnetic deflection. 

(7) 

zebTs-V I UNIT-V 

What do you mean by bending of beam ? 

Explain the surface energy of liquid. 

(a) fRa ôtfsu: 

Derive an expression for bending moment. 

31aT/ OR 

Y=2n(1+ o) 

Prove that: 

Y=2n(1+a) 

3 

7 

where symbols have their usual meaning. 

3 

7 

PT.O. 



1 

NJ-1273 

(8) 

Show that a hollow cylindrical shaft is 

3 

stronger than a solid shaft of same mass 

length and material. 

1,080 
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