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B.Sc. 1
st
 Semester (Honours) Examination, 2021-22 

PHYSICS 

Course ID: 12412                                           Course Code: SH/PHS/102/C-2/T-2 

Course Title: Mechanics 

Time: 1 Hour 15 minutes                                                                 Full Marks: 25 

                                                       The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

                                                                          As far as practicable      

Section-I 

 

 

1. Answer any five questions:                                                                                                               1X5=5 

(a) How do you define a conservative force field? 

(b) Show that the impulse of a force is equal to the change in linear momentum. 

(c) A system of particle consists of a 3g mass at (1, 0, -1), a 5g mass at (-2, 1, 3) and a 2 g mass at (3, -1, 

1). Find the coordinates of centre of mass of the system. 

(d) Write down the Bernoulli’s equation for gases. 

(e) Can the torque on a particle be zero without the force being zero? Explain. 

(f) How does the viscosity of a substance depend on temperature? 

(g) What are the limiting values of Poisson’s ratio? Can it be considered as an elastic constant? 

(h) The total energy of a particle is exactly twice its rest energy. Calculate its speed.  

 

Section-II 

 

2. Answer any two questions:                                                                                                           5 X 2=10 

(a) What is a non-inertial frame of reference? What do you mean by pseudo forces? Calculate the pseudo 

force and total force acting on a freely falling body of mass 10 kg with reference to a frame moving with 

a downward acceleration of 5 ms
-2

.          2+2+1 

 

(b) What do you mean by internal bending moment? A cantilever is clamped at one end and a load is 

hung from its free end. Find an expression of depression at the free end.          2+3 

(c) A cannon has its maximum range given by Rmax. Prove that (i) the height reached in such case is 

Rmax/4 and (ii) the time of flight is (Rmax/2g)
1/2

.             3+2 

(d) Derive an expression for the equation of continuity of an ideal fluid of density ρ. A horizontal tube has 

radii 0.5 cm and 0.3 cm at two places. For flowing water, the pressure difference at these two places is 1 

cm of water. What is the rate of flow?              3+2 
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Section-III 

3. Answer any one question:                                                                                                        10110   

(a) Explain the physical significance of the negative result of Michelson-Morley experiment. State and 

explain the basic postulates of Einstein’s special theory of relativity. Write the Lorentz transformation 

equations with proper explanations. Obtain the volume of a cube, the proper length of each edge of which 

is l0, when it is moving with a velocity v (v~c) along one of its edges.              3+2+3+2 

 

(b) A circular disc of mass M and radius r is set to roll on a table. If ω be the angular velocity, prove that 

its total energy is given by (3Mr
2
ω

2
)/4. Show that the moment of force or torque about the origin O of a 

co-ordinate system is equal to the time rate of change of angular momentum. A particle of mass m moves 

along a space curve defined by r = (a cos ωt) i + (b sin ωt) j. Find the torque and the angular momentum 

about the origin.                    2+3+3+2 

 

_________________  


