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WEST BENGAL STATE UNIVERSITY
B.Sc. Honours/Programme 1st Semester Examination, 2018

PHSHGECOITIPHSGCOROIT-PHYSICS (GEl/DSCl)

MECHANICS

Time Allotted: 2 Hours Full Marks: 40

Thefigures in the margin indicate full marks. ~ -JiJIf1?1'r{~ '1\ ~ ~ ~ 'fflll
Candidates should answer in their own words ~ ~ sPmr ~ ~ It/wJiJ)Jm 'ffl~
and adhere to the word limit as practicable. m<fif?ir:<1,

All symbols are of usual significance.

1. Answer any ten questions from the following:

~~-~~~mlfl'<3:
2x10=20

(a) For what value ofp, the vectors A=1+4J+pk and B=41+2J-4k are.
perpendicular to each other?

p-~~~~~ A=l +4J+pk ~~ B=41 +2J-4k ~1,ffl ~~
~?

-dA dA
(b) Prove that A·-=A-

dt dt

-dA dA
~'1~~ A·-=A-

, dt dt

(c) Show that the vector A = (x +3y)i + (y - 2z)] + (x - 2z)k is solenoidal.

Of~'8~, A = (x + 3y)i +(y-2z)] +(x-2z)k ~ J1MOi~I5Ia,I

(d) What is meant by time integral of force?

~~~~~~?

(e) Determine whether the force field F = 2zxl + (x2 - y)J + (2z - x2)k IS

conservative or not.

(t) What are the radial and cross-radial component of acceleration?

~~<R ~~'Bf~rA~Ia,1 ~I

(g) Prove that the sum of kinetic and potential energies in the case of a conservative
force is always constant.

"f\~~ ~ ~ '8 f%:NlXj~ ~~ ~- ~'1~1
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(h) A fly-wheel of a mass 500 kg and diameter 2 m makes 500 revolutions per min. If
the mass is concentrated at the rim, calculate the energy and moment of inertia of
the fly-wheel.

2 m ~ '(3 500 kg ~Ifl~~-~~~ 500 <frn~~1 ~~~-

~~~~~-~W'{3~-~~4fu<rnrt1

,(i) What is geostationary satellite? What is its time period of revolution?
=""...-r="V~ ,/ 1oo6i/.~=~>1*,Bl ~9f~ ~ ~ ? Ifl~ ~l<q\!)C"'1<;l9f<lHl"tSl"1~ ?

(j) Find out the dimension of gravitational constant G.

~~"tS~hl ~ G-Ifl~ ~ ~4fu <rnrt I

(k) Draw and explain displacement time curves for a (i) underdamped (ii) critically
damped and (iii) over damped Oscillator.

~ ~ ~ ~ (i) ~ ~<q~Rt'\!l (ii) ~ ~<q~Rt'\!l Ifl~~ (iii) ~ ~<q~Rt\!) ~ ~

~~'{3~~1

(I) Draw the stress-strain curve for a solid and show the elastic limit.

~'{3~~~~~9f<p~~~1

(m) The modulus of rigidity and Poisson' s ratio of the material of a wire are 2 x 101 J

dynes/cm and 0.35 respectively. Find out the value of Young's modulus of the
material.

Ifl~ ~ ~ ~~ ~ ~'1tlI> '{3 C~ ~~ ~ ~ 2x1011
dynes/cm Ifl<r-.0.351 ~ ~~ ~'1iC~~Plto,~?

(n) State two postulates of Einstein's special theory of relativity.

~l~+>t~<:-i<;l ~ \5ftC9fN"tS'\!ll<qjCq<;l~ ~ ~ I

Answer any two questions from the following

~~-~ ~ ~mlfl'{3

2. (a) Find the component of B in the direction of A where A = it - 2J + k and 3

B=T+2J+3k

10x2 = 20

A Ifl~m B 1fl~~9ft~¥f~4fu~~ A=2T -2J+k Ifl<f~ B=T +2J+3k
(b) If f/J= 2xz4 - x2y, then fmd the value of V f/J at the point (2, -2, -1). 2

<@ f/J=2xz4 _x2y ~~(2,-2,-1) ~ Vf/J-Ifl~~~?

(c) A man of mass 60 kg is standing inside a lift. What will be the apparent weight of 5
the man when (i) it is at rest (ii) moving up with acceleration 4.9 m/s2

,

(iii) moving up with uniform velocity (iv) moving up with deceleration 4.9 m/s2?
g = 9.8 m/s2

60 kg ~ ~ Ifl~ • M?f'(.G<;l4lC~ ~ ~I ~ ~ (i) ~ ~
(ii) 4.9 m/s2 ~ct m \s~~, (iii) ~'i'\ ~9fBl" ~ (iv) 4.9 m/s2 ~ m
~~~, \5~'{3~~\5ft~'{3~~~? g = 9.8 m/s2
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3. (a) Define angular velocity of a particle. Show that the rate Of change of angular 2+3
velocity with time of a particle is equal to the torque acting on it.

~ ~~ ~ ~~ ~,~ 'ft'el ~ ~ ~ ~~ ~ c<fC~ ~ ~
9jffi1£C~~ *~'@~ Rto~t~~ ~ I

(b) Two spheres of the same mass and same external radius are externally exactly 3
similar in appearance. One of them is hollow and the other is solid. Indicate how
they can be differentiated, assuming the standard formula.

\Q~ ~ \Q<i, 1f(<tlt>1ll,'& ~ C'Jlta<jt<t>~~ ~ ~ ~ ~ \Q~ I \Q<!$

~~9ft \Q~ ~~~ I~'t~~ ~q9f~fl<ltt<!?

(c) What are the order and degree of a differential equation? 2

~ ~'t-\Q~ ~ ~ (Order) 'e ~ (Degree) ~ ~ ~ ?

4. (a) State Kepler's law of planetary motion. What will be the length of a year if the 1+2
distance between the Earth and the Sun become half ofthe present distance?

~~~~~~~~~~I~~~~~~~~

~~~~~I

(b) Show that the aerial velocity of a particle moving under central force is constant. 3

~~,~~~~~~'trn~C1"Jj~1

(c) What are damped vibrations? Obtain an expression for the displacement in the 1+3
case of a damped oscillatory motion.
~ (}WR ~<fta<j"? ~ Cl'tta<j~'i1~~crn mfi1~ta<jtf.r~ ~ I

5. (a) Prove that for a homogeneous and isotropic medium Y = 3k(1- 20-), where Y 3
denotes Young's Modulus, k is bulk modulus and eris Poisson's ratio.

~~<n)j~>1t~<p~~~~'t~ Y=3k(1-20-) ~ Y~~, ~~,
k~~~~'eo-~~~~I

(b) A metal chord does not change its volume when stretched. Find the value of the 3
Poisson's ratio of the chord material.

\Q<!$ ~ ~ m ~ ~ ~ ~ "5lt~\!)~~ ~ ~ ~ ~I \Q~ ~

~~ ~~~ (Poisson's ratio) -\Q~~f.r~~1

(c) What is Lorentz transformation? On the basis of Lorentz transformation explain 1+3
time dilation.

~@ "?Ii~~? \Q~ >1~<t>'i1tcrn~ ~~ "5lt(ft1ItHt~ I

--x--
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