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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 1st Semester Examination, 2018

PHSHGEC01T/PHSGCORO01T-PHYSICS (GE1/DSC1)

MECHANICS
Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate full marks. 26 T TE RGN AR [ P
Candidates should answer in their own words Frerdia fred ©IT T2 HET THANT T
and adhere to the word limit as practicable. Beq sl

All symbols are of usual significance.

1. Answer any fen questions from the following: 2x10 =20

R @@ i v Ted mes

(@) For what value of p, the vectors A=i+4)+ pi? and B=4i +2j —4k are
perpendicular to each other?

-6 IR WG T A=7 +4) + pk IR B=4i +2] -4k CS37 b *feia =19
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(o) e dt dt
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dt dt

(¢) Show that the vector A= (x+ 3y)f +(y— ?.z)} +(x— 22)12 is solenoidal.
@ @, 4 :(x+3y)§+(y—22)} + (x—?.z)lE (o33t AAIeE |

(d) What is meant by time integral of force?
QTR Pl A @00 P QR 2

(€) Determine whether the force field F=2zxi +(x*~y)j+@z- Ak s
conservative or not.
NS A F =22x7 +(x* — )] +(2z—x))k aF IR 37 CF |

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

o @3 e wareR FEEE e

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

7Rl A CFGa e ¢ FEfefea T $57e — s Al
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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 P € 500 kg SR G FIZ-22 2fS RS 500 17 SRET I | 70 7 Fiz-
B2 [T AARE ARt FiE-edrem = ¢ soe-ane g st

(i) What is geostationary satellite? What is its time period of revolution?
GIET Tolefe S0 A0E 9 W WIS #ii{eie It 9
(j) Find out the dimension of gravitational constant G.

T £ G-97 Wig] T st

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

(I TG P24 TN (i) 7o SRS (i) TS SATe @R (jii) oS SeEe 21 o
I T € Eica i)

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

e @ [57o erifog wraw v Efomere St figde st

(m) The modulus of rigidity and Poisson’s ratio of the material of a wire are 2x 10"
dynes/cm and 0.35 respectively. Find out the value of Young’s modulus of the
~ material.

€I AT SR TARIR ToO! @4F € (IR SPIes W TFE 2% 10"
dynes/cm @R 0.351 4193 *IGa TR @aitET 99 TS 2

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

SR R SesifRrrorimes Tl w4 et
Answer any fwo questions from the following 10x2 =20
frfeie a1t 718 etz Teawe
2. (2) Find the component of B in the direction of A where 4=27 — 2j+k and 3
B=i+2j+3k

A @ B @a o T ot i 4 =27 — 27 +F @ B=i+2j+3k

®) 1f ¢ =2xz* —x*y, then find the value of V¢ at the point (2, -2, -1). 2
T g =2xz* -7y WO (2, -2, ~1) RT® ¥ g2 T w01 2
(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/s’,
(iif) moving up with uniform velocity (iv) moving up with deceleration 4.9 m/s>?
g=9.8 m/s’
60kgwﬁﬁ§amm@%¢mmmmnw%ﬁ%@)%ﬁm
(ii) 4.9 mv/s* W=l e Seotea Bave, (jii) TR eIt BT, (iv) 4.9 m/s® R B
Tolta Bote, wH 6% I Wi o TO 53 9 g = 9.8 m/s?
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3. (a) Define angular velocity of a particle. Show that the rate of change of angular
velocity with time of a particle is equal to the torque acting on it.

@R T (@O SRR TG W | (e (@ @A T (@S @ e wke
e 207 357 Boin (e Ses e

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

9L &Y Gk IRIPFE 7 eieres Wil ifRa o e wikies geten ol
CNeT il a3 ol feaB | efetiel Fqoaa R TRir e e 341 AR 9
(c) What are the order and degree of a differential equation?

CRE P93 CFCEG @1 (Order) ' 9IS (Degree) 60 1 ([T 2

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

aitzg 7S IREE e meE Rge Tl 518 @ 2Rk vag I8 w@ed W
L TR () O |

(b) Show that the aerial velocity of a particle moving under central force is constant.
(F418 (¥, (! 014 SRIC AONNe I (e ([ &3 |

(c) What are damped vibrations? Obtain an expression for the displacement in the
case of a damped oscillatory motion.

WS (I T I 2 WS (AIER Cia e gifRsier ey s

5. (a) Prove that for a homogeneous and isotropic medium ¥ =3k(1-20), where ¥
denotes Young’s Modulus, £ is bulk modulus and o is Poisson’s ratio.
CRIR TG PR TR (0 2 I ¥ = 3k(1 - 20) @A ¥ 21 K 2401,
k sied REfe @il 8 o 281 AR WA |

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

a3l (7 OAE B G I IACENe R SR (@ e 2 911 @8 4o’
AR TN TGS (Poisson’s ratio) -43 T [ i

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

(iR TR 3 7 9% TR I T RS St 3
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