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B.Sc. 1st Semester (General) Examination, 2022 (CBCS) 

Time: 2 Hours 

1. Answer any five questions from the following: 

|�+a|-|�-| 

Subject : Physics 
Course: CC-1A/GE-1 

The figures in the right hand margin indicate full mnarks. Candidates are required to give their answers in their own words as far as practicable. 

d'y_4y dy? 

(b) Solve the differential equation 

(a) If A+ B=A-B, Prove that Ã and B are perpendicular to each other. 

dx 

Group-A 

d'y -42. 
dx? dx 
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+4y=0. 

+4y =0 qta gog ANA 

(d) What is geo-stationary satellite? What is its utility? 

Full Marks: 40 

(c) Write down the equation of motion of a particle moving under central force. 

() State Kepler's laws of planetary motion. 

(e) Two rotating bodies A and Bof moment of inertia l, and I, (U¡ >l) have same kinetic energy. 
Which one will have greater value of angular momentum? 

(g) What is simple harmonic motion? Write down its characteristics. 

2x5=10 
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3. 

2 

(2) 

(h) Determine the relative velocity of two rhetons noving towards each other 

Group-B 

Answer anv wo questions rom the following. 

(a) Show that Äx(B×c)+Bx(�xa)+�«(Äx B)-0. 

to t = 2s. 

(b) Find the value of 'd' such that the vectors Å =2i -j+k. B=i+2) + dk and 
C= 3i-4) + SÊ are coplanar. 

5x2-10 

(a) A force F acts on a 10 kg mass. In time t, and , velocity of the mass are (4i +l6k )ms 
and (8 + 20)) m/s respectively. Determine the work done by the force. 

(b) Find he impulse developed by a force given by F =4ti +(6-2)j+12kN from t = 0 

4. (a) For a variable mass system, derive the equation of motion of a rocket. 

2+3 

5. (a) Write down two postulates of special theory of relativity. 

2+3 

(b) Determine the ratio of initial mass to the mass at time when velocity of the rocket equals 
to the velocity of exhaust gas. 2+3 

(b) Show that the distance between two points (x, y|, z) and (x2, y2, 24) remain unchanged under 
Galilean transformation. 2+3 



8. 

6. (a) Solve the differential equation d²y 

TOup-( 

Answer any wo questions from the following 
'y 

1 

Cos2 x 

(c) Show that the motion of a floating object is simple harmonic. 7. (a) Draw the strain-stress curve for a wire within elastic limit. 

2 

(b) Determine the unit vector which is 
perpendicular to both the vectors Á =i+)-k and 

B=2i -). 
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(b) Show that in case of longitudinal strain the work done per unit volume is equal to 
x longitudinal strain x longitudinal stress. 

102-20o 

2 

4+3+3 

(c) Establish the relation Y = 3k(1 � 2o), where the symbols have their usual meanings. 
2+4+4 

(a) Show that the total kinetic energy of a system of particles about any point equals to the sum of the kinetic energy of the centre of mass and the kinetic energy of motion about the 
centre of mass. 

(b) A solid spherical ball is set rolling on a table. What fraction of its total energy is rotational? 

(c) If the distance of the earth from the sun is suddenly reduced to half of the present value, 
4+3+3 then how many days will be in one year? 
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9. (a) Find the centre of mass of a rod of length I whose density is proportional to the distance 
from one end of the rod. 

(b) Energy of a particle E-my² +kr? = constant, where v is velocity and x is position. 2 
Derive the equation of motion. 
PIAI gPa E = 

(4) 

1 my²+ = , RIA v 5SAH A4 x Ibg HT2 

(c) If the displacement equation of a simple harmonic motion is x = asin(ot +¢), then show 
that the velocity (v) and acceleration () satisfy the equation ov²+f = a'o*. 3+3+4 
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