UG/1st Sem/G/20 (CBCS)
2020

PHYSICS (General)
Paper : PHSG - DC-1(A1)T / GE-1T
[CBCS]
Full Marks : 25 Time : Two Hours

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

1. Answer any five questions : 2x5=10
(@) If ¢=2xz*—x"y_ then find the value V¢ at the point (2,-2,-1)?

(b) Show that gravitational force in conservative.

(c) What type of acceleration does a body possess while moving in a circular
path ? What is that acceleration called ?

(d) Two spheres have same mass and external radius. One of them is hollow
and the other is solid. Which one has greater radius of gyration ?

(e) Is escape velocity from the surface of the moon greater or less than that
from the surface of the earth-explain your result.

(f) Poisson’s ratio of a material is o ; show that if o be the longitudinal

strain, the volume strain (1 - 20)0(.

(g) Water can rise up of a height ‘4’ in certain capillary tube. If the tube is
broken at the height 4/2 will a fountain of liquid be formed ? Explain your
answetr.
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(h) The equation of simple harmonic motion of a particle is: 3/ +12x=0
(where x is the displacement and f'is acceleration). Find the time-period
of motion.

2. Answer any three questions : 5x3=15

(a) (1) Show that %( ZF) — 4, where A is constatnt vector and 7 is the
position vector.

(i) State Stoke’s theorem in the connection with vector calculus. Prove

that Cﬁs rods = 3V, where V is the volume enclosed by the closed
surface S. 2+(1+2)=5

(b) (1) Calculate the moment of inertia of a hollow cylinder about its own
axis.

(i) A circular disc of mass 50g and radius 2c¢m is rolling and advancing
forward with a velocity 5 cm/s. Find the linear and rotational kinetic
energies of the disc. 3+2=5

(c) (i) Establish the relation between surface tension and surface energy of
a liquid.

(i) One thousand droplets of water, each of radius 0.1 mm coalesce to
form one single large drop. What is the loss of energy ? (Surface
tension of water = 72x1073 N/m) 3+2=5

(d) (1) State and prove Bernoulli’s theorem.

(i) Two drops of water of the same size are falling through air with
terminal velocities of 1m/s. If two drops combine to form a single
drop, what would be the new terminal velocity ? 3+2=5

(e) (i) Prove that the principle of conservation of energy is valid in the case
of simple harmonic motion.

(i) Time-displacement equation of a simple harmonic motion is
xX=a sin(mt + ¢). Show that velocity (v) and acceleration (f) satisfy
the following equation : @*v? + 2 = a’w*. 2V +2Y4=5
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