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Paper First
(Mechanics and Wave Motion)
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Note : Attempt questions as per given instructions.
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Note : Attempt all three questions.
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Define angular momentum of particle and dis-
cuss 1ts magnitude and direction. Derive a rela-
tion between tarque applied on a rotating body
and its angular momentum. State the law of

conservation of angular momentum.
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OR/3/ a1
Explain inertial and non-inertial frame of ref-
erence with suitable example. Discuss Pseu-
do force. A rocket is moving upward with 3g
acceleration. Calculate the effective weight of
astronaut of 75Kg.
S vd HorEaa de a=1 3 3 3arEReT
fea guEd| AR ad & aren e
0% APT 3g XU ¥ FR B AHR 7@ I B
75 foomo & AR ard & Tud YR # MO
sRel
Derive the expression for torsional ngidity of
cylinder of radius r and length l. Calculate the
work done In twisting a wire.
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What are Kepler's Laws of planetary motion?
Give their mathematical derivation.
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Find the expression for energy density for
plane progressive wave. Show that total ener-

12

gy of plane progressive wave is half of kinetic

energy. hups:;‘,"w' W'\,!p'_rl‘[j pl'u{'ll'lhﬂe.l.:("'ﬂ
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OR/F4dl
Show that, for a harmonic oscillator the total
mechanical energy remains constant and 18

proportional to the square of amplitude. Prove

that average Kinetic energy of simple harmon-
ic oscillator is equal to the average potential
energy are a ime period.
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Section-B
(@ug-q)
Short Answer Type Questions
(e1g IO TE)

Note : Aftempt any five questions. Each question
carries 2 marks. 2 each
5 dfg vt & R foRae) T 999 2
3! BT 2

(a) Show that two-body problem can be re-

duced into a one-body problem.
B eTyRuT 3% e
(b) Why steel girders are formed in Shape 1
?

(¢} Calculate the angul

Ifi .Lfig_.-
e

e 1Y
Gull&y 17 v

ha

| ar momentum and ro-
tational kinetye energy of earth about its

W1 x gy

{ Muss of carth 104 Kg
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(d) Obuain a diffierential equation for simple
harmonic motion of a simple pendulum.
e Hew T # W et & fere -
I THERY I BRA|
A particle is making simple harmonic
motion along x-axis. If, at distances X,
and X. the velocities of particle are v
and v, respectively. Calculate the time
period.
U6 301 x84 R W A e R @1
ARy W g R S A
v, @ v &1 e @ T R

(f) Show thar curl of conservative force is

ey 9t
My

b E

—
g7
e

22T0.
frae 5 welt a0 & ot g dar &
(g) At any instant, the position and velocity
of two particle are r,r, and v,,v; re-
spectively. Prove that they will collide

only if. If;—f; 1x{if_:-'}_._:'| =0
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TEE ae F=rixiV, =V i = 0

(h) Discuss the limiting values of Poisson’s

Section-C
(@os-4)
Objective Type Questions
(H'\'gﬁﬁ q¥)
Note : Attempt all questions. Choose the correct

option. | each

ai vt ¥ IR e @ s gl

5. (i) Which of the following relation is cor-
rect?
fr= A B9 91 gy 98 &2
o 3k+2n
@) o= 256k
3k-27
® 6= gk+2m
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(i) Sound waves do not obey the principle of
the following:
(a) Refraction
(b) Interference
(c) Diffraction

(d) Polarisation

fy= & F ah R @l am & @)
qre e arr gl
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(iii) Which one of the following 15 not rue for

. 5
conservative electrostatic field”

el g 4 5 0 P AT

A

(a) divE=0 PT.O.
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(by CurlE U
) JEdI=0
(d) E = -gradd

(v) If means of oxygen atom is m. [he

duced mass of O, will be:

af smreitorT QR BT g m

FT TG G EI:
(a) m (b) 2m
© %1_ (dy 4m

(v} The ratio of intensities of two waves of
same frequency is 1:16. The ratio of then
amplitudes will be:
= g B & o B Hgasd A A
et 1:16 R1 F AT B IS &
(8 1:16 by 14
(¢) 4l (d) |8
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