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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
First Semester
Physics — Core
MECHANICS AND RELATIVITY
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 X 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. Vxr-er wdliy

The value of Vxr =
(@ O b 1
(© 3 (d) none



WHESD 6 UMEEWF FTTHSHI.

(=) QeudLir
(=) evGasevmm
(@) QeusLit bHmbd avCaevmifler

(FF)  ergldlebenad

Acceleration is a quantity.
(a) Vector
(b) Scalar

(¢) Mixed vector and scalar

(d) none

@wm olews F eerug wrprs  elens
=0.

(@) V- F (<) VXF

@) VF () ggidlédeame

If a force F'is to be conservative, then
=0.

(a) V-F (b) VxF
(o VF (d) None

HLGM 6L

GTEOTD ML
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Qauerfler s NSy, Carerger @flwener
urenguie &M emdlermer.

(1) eulLib (<) Bareur b
(@) ureuemeTwid (FF)  ggiLbldene

According to Kepler’s first law, the planets are

revolving around the sun in orbits.
(a) circular (b) elliptical
(c) parabola (d) none

Qoo  s50H qerdler gearsdnE CohiEGssrer

oI FSF 6ot QeuefCGu Blenav g S (Ll SS meir
(@) I=Ix+1y (<) I=Ix—1Iy
@) I=1Ix.Iy () gguilome

The moment of inertia (I) of a plane lamina about
an axis perpendicular to its plane is

(a I=Ix+ly (b) I=Ix-1Iy

(¢ I=1Ix.Iy (d) None

S sCamerid et e QzrHeufCuw
Hleawgdnriugdper

(=) %MR2 (<) %MR2

@) %MR2 ()  ggilédeme
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The moment of inertia of a solid sphere about a

tangent is

2 2

~ MR* b) —MR?
(a) 5 (b) 0

T 2 rp2
(c) EMR (d) None
Qeuar(hfrafluler s5gie6ubd

(@) QurQereredl g&gieub
(<) umuied e

@) Bl Lafer eparpmd el
(FF)  ggidlebenad

The venturimeter works on the principle of

(a) Bernoulli’s theorem

(b) Boyle’s Law

(¢) Newton’s Third Law

(d) None

&6iTlq I lg FLOGTLIT(h)

() aU; = a0, (=) Uy = Qo
@) a /v, =ay,lv, (FF)  ggllldeame
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10.

The equation of continuity is
@  au =am, (b)  a, =a

© a /v, =aylv, (d) none

gaflldler HasCousgdler LwalsEGh @ Cummarter

Berrid
(@) pyafldansg () Lheglud
(@) 100m (FF)  ggibldene

The length of an object along the direction of

motion travelling with velocity of light will be
(a) infinity (b) zero
(¢) 100 meter (d) none

gy Qusssded Qme@h @ gisaiar BarsdHnarar

Foerum(

2 2
(<) 1—U—2 (<) 1+v—2
C C
CZ
@) I 1—U—2 (F) O
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11.

12.

The relation for length (/) of a particle moving
with relativistic velocity v, is

2 2
@ Ly1- ® 1+
C C
2
© I 1—2—2 @ o

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Answer should not exceed 250 words.

(@) Blmeys : curlgradg=0. ¢ -g@m evCae.
Prove that curlgrad¢=0. Where ¢ is a

scalar point function.
Or
(<) V-r-en wluemu sensslhs. (r=xi+yj+2zk)

Find the value V-r. (Where r=xi+ yj+zk).

(=) ooed wrpr Carium’eLé gl eflersEHs.

State and explain law of conservation of
energy.

Or
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13.

14.

(<)

Blenew HME® eUEPTULID GTETLg WME? SISET
garhlenr Cgweour® ubHdl A SHD SS6UD
wimg) ?

What 1is potential energy curve? What
significant information does it give about the
behavior of the particle?

@dpassailan Cepnsms amdl Hlepd.

State and prove the perpendicular axes
theorem.

Or

srawnar sarssler &perm elpd  Gummafer
Yh&sSIDasTan FLTUTL LS S(Hel.

Obtain an expression for the acceleration of a
body rolling down on an inclined plane.
W&Carant algeleorar Gadadlu S&Hiqe6r el
SWsss5HDarear Careanalamuis Smeil.

Derive the expression for the centre of
pressure on a triangular lamina.

Or
QurrQererell g&gicusmss Fadl 6SlaTsEHs.

State and explain Bernoulli’s theorem.
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15.

16.

17.

(=)

(<)

gy @usssgsTe Crrb smosbrsame afleu.
Explain Time dilation due to relativistic
effect.

Or
senevieafler  Hlanp-YHmed  FoTUTL LG
S(medl.
Obtain Einstein’s Mass-energy relation.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(1)

(=)

(1)

Answer should not exceed 600 words.

Gauss Divergence Csppsanss gl Hlepdl.

State and prove Gauss Divergence theorem.
Or

Green Cgpnsanss g bHleplal.

State and prove Green’s theorem.

Blepm  enwWd  GTETLg  WTG?  SISETEHET

Sewwlilear  Hleop ewbwsmst  CuUTBHSS
QorSs 2 HSD STETs.

What is centre of mass? Find the total linear
momentum of a system of particles about the
centre of mass.

Or

Lo AB&E Trs6s g Cewour el e,

Explain the working of a multistage rocket.
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18.

19.

(S)

(=)

Quoelu  GCsmarsan(®  gerhler ol L sSler
auPICu flewevng SpLriys Hmerr smetrs.

Calculate the moment of inertia of a thin

spherical shell about its diameter.

Or

Gyrostat-er ~ Qewéur e odeufl. @

LIWIGT&ET &(Hs.

Explain the working of a Gyrostat. Give any

two applications of it.

sliLed  @eardler Gl LrOger 4d 2 wirb

SaTESE (h&.

Explain the determination of metacentric

height of a ship.

Or

Qeuer_aMwrelufer Qewcum enL edleuifl.

Explain the working of Venturimeter.
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20. (@) ewsGsdigar — wrred Carsamarenw efleufl.

Describe the Michelson Morley Experiment.

Or

() G0rEs WHod, A Hlow DD, 2 Hib
@eupmisdlen Cuwimear QgTLrenLs Smedl.

Describe the relation between total energy,

rest mass energy and momentum.
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