
PH-01

June - Examination 2017

B.Sc. Pt. I Examination

Mechanics

¶m§{ÌH$s

Paper - PH-01
Time : 3 Hours ] [ Max. Marks :- 50

Note: The question paper is divided into three sections A, B and C. Write 
answers as per the given instructions.

{ZX}e : ¶h àíZ nÌ "A', "~' Am¡a "g' VrZ IÊS>m| ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE&

 Section - A 10 × 1 = 10
(Very Short Answer Type Questions) (Compulsory)

Note: Answer all questions. Delimit your answer in one word, one 
sentence or maximum up to 30 words. Each question carries 1 
mark.

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ) (A{Zdm¶©)

{ZX}e : g^r àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 
1 A§H$ H$m h¡&
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1) (i) If 2 3 7i j kA = - +t t t  and i k2B = +t t  then find the vector 
product  A B#^ h 

  ¶{X 2 3 7i j kA = - +t t t  Ed§ i k2B = +t t  h¡ Vmo g{Xe JwUZ A B#^ h

kmV H$s{OE&

 (ii) Give the name of fundamental forces in nature.
  àH¥${V Ho$ ‘yb ~bm| Ho$ Zm‘ ~VmB¶o&

 (iii) A Particle is moving under the potential energy function 
( )U x axn=  Determine the force acted on particle.

  EH$ H$U pñW{VO COm© ’$bZ ( )U x axn=  Ho$ joÌ ‘| J{Verb h¡, 
H$U na H$m¶©aV ~b joÌ H$m {ZYm©aU H$s{OE&

 (iv) What is the principle of conservation of linear momentum?
  aoIr¶ g§doJ g§ajU H$m {gÕm§V ³¶m h¡?

 (v) Write Kepler’s third law.
  Ho$ßba Ho$ V¥Vr¶ {Z¶‘ H$mo {b{I¶o&

 (vi) What is pseudo force?
  KX‘ ~b ³¶m h¡?

 (vii) What do you mean by length contraction?
  b§~mB© g§Hw$MZ go Amn ³¶m g‘PVo hmo?

 (viii) What do you understand by elasticity?
  àË¶mñWVm go Amn ³¶m g‘PVo hmo?

 (ix) What is cantilever?
  Ho$ÝQ>rbr¶a ³¶m h¡?

 (x) What is Hook’s law?
  hþH$ H$m {Z¶‘ ³¶m h¡?
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 Section - B 4 × 5 = 20
(Short Answer Questions)

Note: Answer any four questions. Each answer should not exceed 
200 words. Each question carries 5 marks.

(IÊS> - ~)
(bKw CÎmar¶ àíZ)

{ZX}e : {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 5 A§H$m| H$m h¡&

2) Explain the concept of force. What do you mean by concurrent forces? 
Give necessary condition for equilibrium of concurrent forces.

 ~b H$s AdYmaUm H$mo g‘PmBE& g§Jm‘r ~bm| go ³¶m A{^àm¶ h¡? g§Jm‘r 
~bm| Ho$ g§VwbZ Ho$ {bE Amdí¶H$ à{V~§Y ³¶m h¡?

3) Define Law of conservation of mechanical energy. Explain the 
mechanical energy conservation for simple pendulum.

 ¶m§{ÌH$ COm© g§ajU {Z¶‘ H$mo n[a^m{fV H$s{OE& gab bmobH$ Ho$ {bE 
¶m§{ÌH$ COm© g§ajU H$mo g‘PmB¶o&

4) A particle of mass M, moving with a velocity µ, collides head-on 
with a particle of mass m at rest, such that, after collision, they travel 
with velocities V and  respectively. If the collision be an elastic 

 one, show that  = m1

2

M

n

+` j
. If the collision to be an inelastic one, 

 calculate the common velocity of the two particles after collision and 
the loss of kinetic energy due to collision.

 M Ðì¶‘mZ H$m EH$ H$U µ doJ go J{V H$a ahm h¡ Am¡a dh m Ðì¶‘mZ Ho$ 
H$U Omo pñWa pñW{V ‘o h¡, grYo Q>H$amVm h¡ {Oggo Cgr aoIm Ho$ AZw{Xe 
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CZHo$ doJ H«$‘e: V Am¡a  hmo OmVo h¡& ¶h ‘mZH$a {H$ Q>³H$a àË¶mñW 

 h¡ Vmo {gÕ H$amo {H$  = m1

2

M

n

+` j
 & ¶{X H$U Q>³H$a Ho$ níMmV² EH$ 

 Xÿgao go {MnH$ OmVo h¢ Vmo A§{V‘ doJ Am¡a J{VO COm© ‘| hm{Z kmV H$amo&

5) Explain the conservative and non-conservative forces with examples.
 g§ajr VWm Ag§ajr ~bmo H$mo CXmhaU g{hV g‘PmB¶o&

6) A rocket moves vertically upwards with initial velocity V0. Prove the 
velocity v is given by following formula at height h: 

 22v v
R
h
gh

1

2
= -

+
0 f p where R is radius of the earth and g is gravitational 

 acceleration at the earth. If the rocket launched with 90% of escape 
velocity then what will be maximum height of rocket? Also find an 
expression for it.

 EH$ am°Ho$Q> CÜd©{Xem ‘| V0  doJ go àmaå^ hmoVm h¡& {gÕ H$amo {H$ h D±$MmB© 
na CgH$m doJ v  {ZåZ gyÌ go ì¶³V hmoJm&

 22v v
R
h
gh

1

2
= -

+
0 f p 

 {Og‘| R n¥Ïdr H$s {ÌÁ¶m h¡ Am¡a g n¥Ïdr-Vb na JwéËdr¶ ËdaU h¡& 
¶{X am°Ho$Q> nbm¶Z doJ H$s 90% Mmb go N>mo‹S>m OmVm h¡ Vmo dh A{YH$V‘ 
{H$VZr D±$MmB© VH$ nhþ±MoJm& BgHo$ {bE ì¶§OH$ kmV H$s{OE&

7) Explain Kepler's law of planetary motion.
 Ho$ßba Ho$ J«hr¶ J{V Ho$ {Z¶‘m| H$mo g‘PmB¶o&
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8) Prove that the law of conservation of linear momentum is invariant 
under Galileah transformation.

 {gÕ H$s{OE {H$ J°{bbr¶Z énm§VaU ‘o aoIr¶ g§doJ {ZíMa ahVm h¡&

9) Calculate the moment of inertia of a solid cylinder about its 
geometrical axis.

 {H$gr R>mog ~obZ H$m CgH$s Á¶m{‘Vr¶ Aj Ho$ gmnoj O‹S>Ëd AmKyU© H$s 
JUZm H$s{OE&

 Section - C 2 × 10 = 20
(Long Answer Questions)

Note: Answer any two questions. Delimit your each answer maximum 
up to 500 words. Each question carries 10 marks.

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  :  {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 500 
eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 10 A§H$m| H$m h¡& 

10) What is projectile motion? Derive expressions for trajectory and 
flight time of projectile launched with initial speed v0 at an angle θ 
with respect to the horizontal.

 EH$ àjoß¶ j¡{VO go θ H$moU ~ZmVo hþE Ama§{^H$ doJ v0  Ho$ gmW ’|$H$m OmVm 
h¡ Vmo CgHo$ nW VWm CS>S²>¶Z H$mb Ho$ {bE ì¶§OH$ ì¶wËnÝZ H$s{OE&
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11) State postulates of special theory of relativity and derive Lorentz 
transformation equation for space and time. Explain how Lorentz 
transformation are superior to Galilean transformation?

 Amno{jH$Vm Ho$ {d{eîQ> {gÕm§V H$s ‘yb^yV A{^YmaUmAm| H$m CëboI 
H$s{O¶o Am¡a bm°a|O ê$nm§VaU g‘rH$aUm| H$mo ì¶wËnÝZ H$s{OE& g‘PmBE 
{H$ bm°a|O ê$nm§VaU J°br{b¶Z ê$nm§VaUm| go {H$g àH$ma loð> h¢?

12) Prove that the centre of mass of the system is either at rest or moves 
with constant velocity  if the total linear momentum of system remain 
conserved. Calculate the centre of mass of hemi spherical solid body.

 ¶{X {H$gr V§Ì H$m Hw$b aoIr¶ g§doJ g§a{jV h¡ Vmo {gÕ H$s{OE H$s V§Ì 
H$m Ðì¶‘mZ H|$Ð ¶m Vmo pñWa ahoJm ¶m {Z¶V doJ go J{V H$aoJm& {H$gr 
AY©Jmbr¶ R>mog {nÝS> H$m CgH$s g‘{‘{V Ho$ gmnoj Ðì¶‘mZ H|$Ð kmV 
H$s{OE&

13) Define Young's modulus y, bulk modulus k and Poisson ratio σ and 
prove that y = 3k (1–2σ) 

 ¶§J àË¶mñWVm JwUm§H$ y, Am¶VZ àË¶mñWVm JwUm§H$ k VWm σ nmBgm± 
AZwnmV H$mo n[a^m{fV H$s{OE VWm {gÕ H$s{OE H$s y = 3k (1–2σ) 


