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PHY8082T

M.Sc. FIRST SEMETER (NEP) EXAMINATION, 2023-24

PHYSICS

Classical Mechanics

Time Allowed : Three Hours

Maximum Marks : 80

PART-A / Hkkx&v [Marks : 16]

Answer all eight questions (Maximum 50 words each).

All questions carry equal marks.

lHkh vkB iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj 50 'kCnksas ls vf/kd u gksA
 lHkh iz'uksa ds vad leku gSaA

PART-B / Hkkx&c [Marks : 40]

Answer five questions (Maximum 250 words each)

selecting one from each unit. All questions carry equal marks.

izR;sd bdkbZ ls ,d iz'u pqurs gq,] dqy ik¡p iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj
250 'kCnksas ls vf/kd u gksA lHkh iz'uksa ds vad leku gSaA

PART-C / Hkkx&l         [Marks : 24]

Answer any two questions (Maximum 300 words each).

All questions carry equal marks.

fdUgha nks iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj 300 'kCnksas ls vf/kd u gksA
lHkh iz'uksa ds vad leku gSaA
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PART-A/ Hkkx&v

1. (i) Define non-holding constraint with example.

n`"VkUr nsrs gq, ukWu&gksyksuksfed ckº; ifjHkkf"kr dhft,A

(ii) State D'Alembert principle.

Mh* ,ysEcVZ fl)kUr fyf[k,A

(iii) Define ignorable coordinate.

misf{kr funsZ'kkad dks ifjHkkf"kr dhft,A

(iv) Show that angular momentum is a constant of motion for a particle moving

under the influence of central force.

n'kkZb;s fd dsUnzh; cy ds izHkko esa xfr'khy fdlh d.k dk dks.kh; laosx xfr dk fLFkjkad

gksrk gSA

(v) Define Poisson bracket.

Iokalk dks"Bd dks ifjHkkf"kr dhft,A

(vi) Let p
1
, p

2
 are the generalized momentum corresponding to the generalized

coordinates 1q  and  2q . If 2 2

1 2X q q   and Y=2p
1
 + 2p

2
 then evaluate poisson

bracket [X, Y].

ekuk fd izlkekU; funsZ'kkadksa 1q  ,oa 2q  ds laxr izlkekU; osx p
1
 ,oa p

2
 gSaA ;fn

2 2

1 2X q q   vkSj Y=2p
1
 + 2p

2
 gSa rks Iokalk dks"Bd [X, Y] Kkr dhft,A

(vii) Write any one event happening on the earth due to the pseudoforce.

i`Foh ij Nn~e cy ds dkj.k gksus okyh dksbZ ,d ?kVuk fyf[k,A
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(viii) Length of a rod in a frame of reference is L
0
 and volume is V

0
. What will be

volume in another frame moving with velocity u in the x- direction. The two

frames are related by Lorentz transformation.

fdlh NM+ dh ,d lanHkZ Ýse esa yackbZ L
0 
vkSj vk;ru V

0
 gSA osx u ls x&fn'kk esa xfr'khy

nwljh lanHkZ Ýse esa NM+ dk vk;ru D;k gksxk\ nksuksa gh Ýse yksjsaRt :ikUrj.k }kjk lEcUèkr gSaA

PART-B/ Hkkx&c

Unit-I / bdkbZ&I

2. Derive Lagrange’s equation of motion using D’ Alembert’s principle.

Mh* ,ysEcVZ fl)kUr dk mi;ksx djds xfr dh ySxszat lehdj.k O;qRiUu dhft,A

3. Prove that the arc length of the curve

 
1

0

x
2

x

y(x) 1 y ' dx  

Joining two points in a plane gives straight lines of the form y=ax+b, given that

y(x
0
) = y

0
 and y(x

1
)=y

1
.

fl) dhft, fd fdlh ry esa oØ

 
1

0

x
2

x

y(x) 1 y ' dx  

ij fLFkr nks fcUnqvksa ds e/; pki dh yackbZ y=ax+b ls O;Dr dh tkrh gSA fn;k gqvk gS fd

y(x
0
) = y

0
 ,oa  y(x

1
)=y

1
.

Unit-II / bdkbZ&II

4. Establish the relation between the cross-section of an event in laboratory and centre

of mass frames.

fdlh ?kVuk ds iz;ksx'kkyk ,oa nzO;eku dsUnz dh Ýseksa esa vuqizLFk dkV ds e/; lEcU/k LFkkfir

dhft,A
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5. Trajectory of a particle moving on the circumference of a unit radius circle is given

by r 2cos  . Find the r dependence of the force.

bdkbZ f=T;k ds oÙ̀k dh ifjf/k ij Hkze.k djus okys ,d d.k dk ;k=koØ r 2cos   ls O;Dr
fd;k tkrk gSA cy dh r ij fuHkZjrk Kkr dhft,A

Unit-III / bdkbZ&III

6. Derive the expression for the acceleration which arises due to rotation.

?kq.kZu ds dkj.k mRiUu Roj.k dk O;atd fuxfer dhft,A

7. Describe the Lorentz transformation.

yksjsaRt+ :ikUrj.k dh O;k[;k dhft,A

Unit-IV / bdkbZ&IV

8. Derive Hamilton’s equations of motion.

xfr ds gSfeYVu lehdj.k O;qRiUu dhft,A

9. Using Hamiltonian method deduce equation of motion of one-dimensional oscillator.

gSfeYVksfu;u fof/k dk mi;ksx djds ,d foeh; ljy vkorhZ nksyd ds xfr ds lehdj.k fuxfer

dhft,A

Unit-V / bdkbZ&V

10. Prove invariance of Poisson Brackets under canonical transformation.

Iokalk dks"Bdksa dh dSuksfudy :ikUrj.kksa ds rgr fu'pjrk fl) dhft,A

11. Find the condition of the stability of orbits for a particle moving under central force.

dsUnzh; cy ds rgr xfr'khy fdlh d.k ds d{kd dh fLFkjrk dh 'krZ Kkr dhft,A
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PART-C/ Hkkx&l

12. Derive the Lagrange’s equations of motion for a double pendulum.

fdlh nksgjs yksyd ds fy, xfr ds ySxzsat lehdj.k Kkr dhft,A

13. Show that the  
sin p

Q log ,P qcot p
q

 
  

 
 is a canonical transformation. Find the

generating function F.

n'kkZb;s fd  
sin p

Q log ,P qcot p
q

 
  

 

dSuksfudy :ikUrj.k gSA izfriknu Qyu F Kkr dhft,A

14. Discuss the theory of small oscillations.

y?kq&nksyuksa ds fl)kUr dh O;k[;k dhft,A

15. Find solutions of simple harmonic oscillator using Hamilton-Jacobi method.

gSfeYVu&tSdksch fof/k ls ljy vkoÙkhZ yksyd ds gy Kkr dhft,A

16. Derive the four velocities and illustrate that maximum velocity can be the velocity

of light in vacuum.

pkj osx fuxfer dhft, ,oa le>kb, fd vf/kdre osx dk eku izdk'k ds fuokZr esa osx ds cjkcj

gks ldrk gSA

----- × -----


