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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 1st Semester Examination, 2021

DSC1/2/3-P1-PHYSICS

MECHANICS
Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
All symbols are of usual significance.

GROUP-A / es-=

1. Answer any five questions from the following: Ix5=5

fasfie - 2Aief elvss Ted wiss

(a) What is the condition for three vectors to be coplanar? 1
foafb (T37 GFeTNT 28T =S F 2

(b) What is the dimension of gravitational constant? 1
TRITI P NG 2

(c) Write down the relation between angular momentum and torque. 1
Il SR 6 B ey I (@1 |

(d) Write down the differential equation of simple harmonic motion, where x is 1

displacement and w1is angular frequency.
IR (leToIf S SR AT (F74 (@RI x BRI G o (FAT FF) |

(e) State Hooke’s law. 1
BP9 (=T

(f) What do you mean by ‘Proper time’ in Special Theory of Relativity? 1
SARRFOT R0 O0ge I AN TS F @R 2

(g) What do you mean by conservative force? 1
TR 6T @00 B @A 2

(h) State two postulates of special theory of relativity. 1
R SirfrroRTE FeE g6 @)

GROUP-B / fqeia-2

Answer any three questions from the following 5x3=15
ffwfeTive @-FW feqft et Ted wie
2. (a) Find the value of p so that A=i + pj+k and B =3i -2 — 2k are perpendicular. 2

p- AN RTINS A= + pj+k R B=3{ —2] -2k /=4 Toiq 519 2
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(b) If A, B and C are three vectors then show that A-(BxC)=B-(CxA)=C-(AxB).

A,B ¢ C o (3@ (F@ e 9@, 4-(BXC)=B-(CxA)=C-(AXB) |

3. (a) State the principle of conservation of angular momentum.

(FIfe SR el @t [ige F91

(b) Show that the angular momentum of any particle moving under a central force is
conserved.

@S (@, (FHSF 0T TR NS (e T (FIF ©SH19! T W |

Show that when a cylinder is twisted, the torsional couple per unit angular twist is

4
nnr

, where the symbols have their usual significance.

4
nnr

A8 @, @30 (BI0s T4 (BT (ST 27 O &fS 4FF AT (BT 20 ANF = 5

9

@A A FoR 2bfere 5 781 T |

Prove that the total energy of a simple harmonic motion is constant.

@l (@, e Mooy 9 T (T Az = weifikise A |

Starting from Lorentz transformation equations for space and time co-ordinates
derive an equation for relativistic addition of velocities.

TES ST AN (AF OF I B 8 7 THefley &y SeiFFeeriom @
FRCANGH ER TNt 2lfeBl S|

GROUP-C / eial-4t

Answer any fwo questions from the following

fwferiie @-= 76 et e wie

7. (a) If ‘ A+B ‘ = ‘ A - B|, then prove that A and B are perpendicular to each other.

i | A+ B|=|i-B| =, s@emawa 4 ¢ B i o T
(b) If p=xp* +4yz*, find V¢ at (2, 1, 0).

o=xy" +4yz> T (2, 1, 0) {Fqee Vo et st
(c) Prove that AX(BxC)+ Bx(CxA)+Cx(AxB)=0.

oA T @, AX(BXC)+BX(CxA)+Cx(AxB)=01

1082 2

10x2 =20



UG/CBCS/B.Sc./Programme/1st Sem./Physics/PHYSDSC1/2021

8. (a)

(b)

9. (a)

(b)

(c)

1082

Write short notes on:
TR DIl (74
(1) Time dilation
o
(i) Length contraction.
W IR

What will be the period of a ‘second’ pendulum measured by an observer moving
with a speed of 0.8¢? Where c is the velocity of light.

GIG A TFF G ‘EIFY (T I 0.8¢ @5 [ 56 Oigge ‘e’ @i
MISTAHIET T T 9 @A ¢ T61 AN sifocdat |

Define Poisson’s ratio. Show that the Poisson’s ratio lies between —1 and %
R SO R WIS | (TS (3, ATIHCT SIS M L Gk —1 -4 308 <P |

Prove that for a homogeneous and isotropic medium, Y =3k(1-20), where the
symbols have their usual meaning.

G PTG 8 TAFE NI CFG 20 T, ¥ = 3k (1 —20) , @ e epfre
CREcTE ]

Draw stress-strain curve of an elastic material. Define the following terms from
the curve: elastic limit and yield point.

43 ez Tomicr AoT-Refe @Efta om 77 o T @ife @@ fEfRe
ERICC I () D) o R ok Rl b RS OA E g

3x2=6
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