Maulana Azad National Urdu University
M.Sc. Physics (MSPH101CCT) | Semester Examination - December - 2023

Paper : Classical Mechanics

b et | ¥ 2 ¢

Time : 3 hrs Marks : 70

N U e BELISUEL L iy oo e S U e s

:*.l.,l,?

[~

e Gl
L - Giz8Ulr ot tird s 12 A0 46 = i P 2 e Ui 1 10 Ut
(10 x 1 = 10 Marks) el
FZ0 (200 sl Fiz6)r-gte a2 Ut A b U1t W T e 2
(5 x 6 = 30 Marks) S Pl 6 L L e
0 (500)w864 L A6t s 2L 0t ST e e i GLUE pre 3
(3 x 10 = 30 Marks) -J! u‘fi“«l/:‘;lo.’iéwr/: -
J;l -
1: A
?Jn ------------ JUJJ’&WZObserveanéi?ta 0.87c /@/me‘a}.fSZOJl,Jd/Space Ship ..9/7 (i)
u.'?} J/r_uf.’u! (d) 87 meters (c) 256 meters (B) 520 meters (a)
AL Fixed points JJJ/LLJ}’EU‘L— (Mass Points) b&= n Rigid Body ..9/7 (ii)
- Degrees of Freedom Z Rigid Body
S o (@) 12 (c) 2n - 3 (b) 2n (a)
gL@lﬁu:%jj/ Coordinate 4, £ Lagrangian /’7 (iii)
< Conserved T (b) ‘Luﬁ} Conserved P, @
Ut (d) g% Hamiltonian q; ()
Ulssss 'P' osssl < "M (Mass) o,f,fu"//! 'L (Length) J#§ (Pendulum) 6.l (iv)
el Umenk 72l (Double) sl FLT ot 72 ZTAL (Time Period)
et () V2P (©) 2P (b) ﬁ (@
< '@" Angular Velocity £ Kinetic Energy d/ Rigid Body LU&JJV'L Fixed point ..g (v)
_La[}n/;w};
e vt (@) r= %wi (©) T=wxL (b) r=ol @



- b Hamiltonian

oL
B og. @ H=2pg-L(@©) H=2pg-L0) H=2pq-L @
j

- constants of motion < N- Body System
He vt (@ 10 (c) 6N (b) 3N (a)
Angular Velocity s/ «— Total Momentum ¢ Rigid Body Lb&ﬁ’iﬂ/"ﬁ Fixed Point 'L' /1
~e b Torque o @

.. dr - dL - dr

A= vt (d) [;?lﬁ+“XL(Q [;g)[+WXL(m [;;J[(m

< '@ Angular Velocity & Kinetic Energy J Rigid Body Livee S AL Fixed point I

—e b

fﬂac/u" Actual Path ¥ Dynamical System f+t/uy Hamilton's Principle

S Ut (d) U b sl a (c) o[ Ldt=0 < Minimum Energy (a)

ra; 2
-;}'(uy./ (Motion) =/ZL (Simple Pendulum) Hﬁ’gﬂ U* (Formalism) «/# Lagrangian
?Laﬂ/y/‘; Time dilation
_;:fd"lw el E:mc2
L:{uy»i (Two Points) b Plane ;in!ﬁz_g)l:&“&! 1 ,/uy./ Variational Principle
€% |/ (path of shortest distance) =16 &6 5 e
_;{J’b/ Hamiltonian < (Double Pendulum) Hﬁ’g: J?f:”
_;/J"lp PSP Euler-Lagrange
_;;fdf‘wmw Kinetic Energy sy s Symmetric top J~ Euler's Angles

?’%Laf‘;( Inertial Frames

(v ~
ph@uwi_»f/ai (Mass) r.«,f M s S (Moving) :f]/&i//ja: F (Central Force) .mfdﬂ}
_EE S

(vi)

(vii)

(viii)

(ix)

(x)

(2)
3)
(4)
()

(6)
(7)
(8)
(9)

(10)

_;}U}i (Equation of Motion) .wL/J_J/L Hamiltonian (11)

~EE Ul JrIE (Virtual Work) rEUsY
_;}fww;u{i 71 g@uu Hamilton - Jacobi
_q/J’/umu/J‘u/ Lorentz Contraction
igagis

(12)
(13)
(14)



