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BSC-12 (Bachelor of Science) PHYSICS
First Year Examination-2015

PH-01
Mechanics

; kfU=kdh
Time : 3 Hours Maximum Marks : 30

Note : This paper is of thirty (30) marks divided into three (03)
sections A, B, and C. Attempt the questions contained in
these sections according to the detailed instructions given
therein.

uksV % ; g i z' u&i =k rhl  (30) vadksa dk gS t ks rhu (03) [ k. Mksa d ] [ k
rFkk x esa foHkkft r  gSA i zR; sd [ k. M esa fn,  x,  foLr r̀  funsZ' kksa
ds vuql kj  gh i z' uksa dks gy d j uk gSA

Section - A @ [ k. M&d
(Long Answer Type Questions)@( nh?kZ mÙkj ksa okys i z' u)

Note : Section 'A' contains four (04) long-answer-type questions
of seven and half (7½) marks each. Learners are required
to answer any two (02) questions only. (2×7½=15)

uksV % [ k. M d̂ * esa pkj  (04) nh?kZ mÙkj ksa okys i z' u fn; s x,  gSa] i zR; sd
i z' u ds fy,  l k<+s l kr  (7½) vad fu/ kZfj r  gSa A f' k{kkfFkZ; ksa dks
buesa l s dsoy nks i z' uksa ds mÙkj  nsus gSa A
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1. State and prove the theorems of parallel axes and perpendicular
axes.

l ekUrj&v{kksa rFkk yEc&v{kksa dh i zes;  fyf[ k,  rFkk fl ¼ dhft , A
2. Establish the following relations for elastic constants.

(i) 2σ3k(1Υ  )

(ii)  σ(12Υ   )

Where Y = Yong's modulus, K=Bulk modulus, σ= Poission's ratio,
and   = Modulus of rigidity

i zR; kLFkrk fLFkjkadksa ds fy,  fuEukafdr l EcU/  LFkkfi r dhft , &
(i) 2σ3k(1Υ  )

(ii)  σ(12Υ   )

t gk¡ Y = ; ax dk eki kad] K =  vk; ru i zR; kLFkrk xq.kkad] σ=  i kbl u
vuqi kr rFkk   = ǹ<+rk xq.kkad gSaA

3. Define angular momentum and torque. Show that the angular
momentum J

  of a system of particles can be expressed in the form

PRJJ CM


 . Here CMJ


 = Angular momentum about the centre

of mass, R
 = Position vector of centre of mass, and P

 = Total linear
momentum.

dks.kh;  l aosx vkSj cy vk?kw.kZ dh i fjHkk"kk nhft , A n' kkZb,  fd d.kksa
ds , d fudk;  ds dks.kh;  l aosx ( J

 ) dks PRJJ CM


  ds : i

esa O; Dr fd; k t k l drk gSA t gk¡ CMJ


 = nzO; eku dsUnz ds i fjr%
dks.kh;  l aosx] R

 = nzO; eku dsUnz dh fLFkfr l fn' k] rFkk P
 = l e;

js[ kh;  l aosxA
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4. Calculate the work required in spraying a drop of water of one mm.
radius into a 106 droplets all of same size, the surface tension of
water is 72 dyn/cm.

, d feeh f=kT; k ds i kuh dh , d cwan 106 NksVh cwanksa esa i qQgkjh t krh
gSA bl ds fy,  fdrus dk; Z dh vko' ; drk gksxh\  i kuh dk i "̀B ruko
72 Mkbu@l seh gSA

Section - B @ [ k. M&[ k
(Short Answer Type Questions) ( y?kq mÙkj ksa okys i z' u)

Note : Section 'B' contains eight (08) short-answer-type
questions of two and half (2½) marks each. Learners are
required to answer any four (04) questions only.

(4×2½=10)

uksV % [ k. M [̂ k* esa vkB (08) y?kq mÙkj ksa okys i z' u fn; s x,  gSa] i zR; sd
i z' u ds fy,  <kbZ (2½) vad fu/ kZfj r  gSa A f' k{kkfFkZ; ksa dks buesa
l s dsoy pkj  (04) i z' uksa ds mÙkj  nsus gSa A

1. State Newton's laws of motion. What are their limitations?

U; wVu ds xfr fo"k; d fu; e crkb; sA mudh l hek, ¡ D; k gSa\

2. Prove that force ĵ3xy î)y(xF 22 


  is a non-conservative force.

fl ¼ dhft ,  fd cy ĵ3xy î)y(xF 22 
  v l aj{kh cy gSA

3. Explain the term bending moment, flexural rigidity and torsional
rigidity.

cadu vk?kw.k] ypd ǹ<+rk rFkk ejksM+h ǹ<+rk dh O; k[ ; k dhft , A
4. Define moment of inertia and explain its physical significance.

t M+Ro vk?kw.kZ dh i fjHkk"kk nhft ,  rFkk bl ds HkkSfrd egRo dks
l e>kb; sA
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5. Show that the areal velocity remains constant when a particle moves
in the influence of a central force.

n' kkZb,  fd t c dksbZ d.k dsUnzh;  cy ds i zHkko esa ?kwerk gS rks {ks=kh;  osx
fu; r jgrk gSA

6. Define gravitational potential energy and self energy.

xq#Roh;  fLFkrt  Åt kZ rFkk Lo&Åt kZ dh i fjHkk"kk nhft , A
7. State and prove work-energy theorem.

dk; Z&Åt kZ i zes;  fyf[ k,  rFkk fl ¼ dhft , A
8. What do you mean by inertial and non-inertial frames?

t M+Roh;  rFkk vt M+Roh;  i zsQe l s vki dk D; k vfHki zk;  gS\
Section - C @ [ k. M&x

(Objective Type Questions) @ ( oLrqfu"B i z' u)
Note : Section 'C' contains ten (10) objective-type questions of

half (½) mark each. All the questions of this section are
compulsory. (10×½=05)

uksV %[ k. M x̂* esa nl  (10) oLrqfu"B i z' u fn; s x,  gSa] i zR; sd i z' u
ds fy,  v k/ k (½) vad fu/ kZfj r  gS A bl  [ k. M ds l Hkh i z' u
v fuok; Z gSa A

1. If xlA


 and yĵB̂  , the )B.A(


  is equal to :

(a) xĵyî  (b) zero

(c) ĵxy
2
1îyx

2
1 22  (d) 2
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; fn xlA


  rFkk yĵB̂   gks )B.A(


  dk eku gksxk %

(v) xĵyî  (c) zero

( l ) ĵxy
2
1îyx

2
1 22  (n) 2

2. The unit of gravitational field intensity is :

(a) Newton / Kg (b) Joule / Kg

(c) Newton - Kg (d) Joule - Kg

xq#Roh;  {ks=k dh rhozrk dk ek=kd D; k gS \

(v ) U; wVj @ fdxzk (c) t wy @ fdxzk

( l ) U; wVj & fdxzk (n) t wy & fdxzk
3. Dimension of surface tension is :

(a) ML2T–2 (b) MLT–2

(c) ML0T–2 (d) ML–1T–2

i "̀B ruko dh foek gS %

(v) ML2T–2 (c) MLT–2

( l ) ML0T–2 (n) ML–1T–2

4. Viscosity of a liquid :

(a) increases with temperature

(b) decreases with temperature

(c) remains constant

(d) None of these



6395/416/180

nzo dh ' ; kurk %
(v) rki  ds l kFk c<+rh gSA (c) rki  ds l kFk ?kVrh gSA
(l ) fLFkj jgrh gSA (n) buesa l s dksbZ ughaA

5. Moment of inertia of a thin spherical shell about a tangent is :

(a) 2MR (b)
2

MR 2

(c)
3

MR2 2

(d)
3

MR5 2

Li ' kZ js[ kk ds l ki s{k xksykdkj [ kksy dk t M+Ro vk?kw.kZ gksrk gS %

(v) 2MR (c)
2

MR 2

( l )
3

MR2 2

(n)
3

MR5 2

6. The limiting value of Poission's ratio are
(a) – 1 to 0.5 (b) 1 to 0.5
(c) – 0.5 to –1 (d) + 0.5 to +1

i kbl u&vuqi kr dh l hekvksa dk eku gksrk gS %
(v) &1 l s 0-5 rd (c) 1 l s &0-5 rd
( l ) &0-5 l s &1 rd (n) $0-5 l s $1 rd

7. In Stoke's formula, F is equal to :

(a) a6 (b)  a6 2

(c) a6 (d) None of these
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LVksDl  ds l w=k esa F dk eku D; k gksrk gS \

(v ) a6 (c)  a6 2

( l ) a6 (n) buesa l s dksbZ ughaA
8. A particle is kept at rest on earth's surface. The minimum speed

with which it should be projected so that it does not return to :

(a)
R4

GM
(b)

R2
GM

(c)
R

GM
(d)

R
GM2

, d fi .M i F̀oh ry i j  fojkekoLFkk esa gSA bl s ÅèokZ/ j Åi j  i sQads
t kus dk U; wure osx] ft l l s og dHkh ykSVdj oki l  u vk; s] gksxk&

(v)
R4

GM (c)
R2

GM

( l )
R

GM (n)
R
GM2

9. The relation between 'G' and 'g' is :

(a) 22
e

2 gRMG  (b) 22
e RgGM 

(c) 22
e gRGM  (d) 2

e gRGM 

'G' , oa 'g' ds eè;  l EcU/  gS %

(v) 22
e

2 gRMG  (c) 22
e RgGM 

( l ) 22
e gRGM  (n) 2

e gRGM 
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10. Kepler's third law of planetary motion is :

(a) 32 aT  (b) 23 aT 

(c) 22 aT  (d) None of these

dSIyj dk r r̀h;  xzg xfr dk fu; e gS %
(v) 32 aT  (c) 23 aT 

( l ) 22 aT  (n) buesa l s dksbZ ugha


