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Paper Code : 10101
2001

B. Sc. (Part I) EXAMINATION, 2017
(Three-year Degree Course)
(New Course)
PHYSICS
Paper First
(Mechanics and Wave Motion)

Time : Three Hours ] [ Maximum Marks : 33
Note : Attempt all Sections as directed.
FIeTaR i @vel & JTR Qg |
' Section—A
(ave—3)
Long Answer Type Questions
(e ST we)

Note : Attempt all the three questions.
i 5ol & S A

I. (a) Show that the conservative force is negative
gradient of potential energy : 3
-

F=-grad U
A-17 P.T.O.
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—’
F =-grad U

A particle of mass 0.1 kg lies in a potential field
U = (5x? + 10). joule/kg. Write the differential

equation of motion and deduce the frequency of
oscillation. 3

01 f&m wamm @& tw Fu fpe &9
U=(5x2+10) Ja/f&m # Raa 81 a7 &
TR & Aadha FHIERY ol o 39! e
IGRY =1 DI |

Or
(steram)

Define angular momentum of a particle. State and
prove the principle of conservation of angular
momentum of a system of particles. 3

Rl U & Rt @l W @ oRw SR |
B B Pem D RR e @ wRew 3
Rigr @1 Seore ARA T4 3 Rig ARA |

Show that motion of a projectile as seen from
another projectile will always be a straight line

motion. 3
Rig B B & wiw @ 7R g wea @
WU U WA 3@ ¥ BRfY
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Write differential equation of forced, damped and

simple harmonic oscillation and explain each term.

Solve the differential equation of simple harmonic
oscillator. Show that the mechanical energy remains
constant under simple harmonic motion. 6

yoifed, Hfed aUT WRel A4 oA @ dabd

e R qer e Hodie @ e qagd |
Wl AGdl SIdd D dbel THIDRY B &l Bird |
feard 5 wra amad afd & 3@ st Rer &l
2]

Or

(orera)

Define neutral surface, plane of bending and neutral
axis with the help of a neat diagram. Explain bending
moment and derive an expression for it. 6

Ue W faF o1 9egdl @ ISHE IS, 6 ao au
SR e B o AR d@m amgel @
A a1 39 ford @ @ww & e AR |

(a) A satellite of mass m moves in a circular orbit of

radius r. Express its angular momentum in terms
of G, M, m and r, where M is the mass of earth. 4

W SUUE RTeT sEEE m '%, r oo @
JAGR G 7 Y DYl B | FHDT DI FIT G,
M,n:ﬂmrﬁqﬁﬁﬁlﬁﬁm,aﬁh{w
B T £

(b) Write a short note on geostationary satellite. 2

-Rer ST W 1 wfew feardd fofed

o . . P.T.0.
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Or

(erera)

(a) What is centre of mass ? Show that in absence of
external forces the velocity of the centre of mass
remains constant. 4

T@mE @ @ g & ¢ fig PR fE am
Al @ sgofefy § gemA F @ 9 ReR
Wl B | http://fwww.mjpruonline.com

(b) Two bodies of masses 10 kg and 2 kg are moving
with velocities 2 -7+ 3k and
—10f+35}'—3£ m/sec respectively. Find the
velocity of the centre of mass. 2
10 fm @ 2 fFm @ & TRy wEe
2f - 7j+3k T -10i +35j-3k M/ @
A IA @ E| TP SIA dm @ T B
TR Diford |

Section—B

fave-2)

Short Answer Type Questions

(c1g ST 79)

Note : Attempt any five questions from this Section. Each

question carries 2 marks.

39 @3 ¥ fol U™ U @ IR AR | TRE
79 2 Id! I8

(a) Prove that the general differential equation for
one-dimensional wave motion is ;
2
dy -2 dzy
ar | a?
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Find an expression for acceleration of a body
rolling down on an inclined plane without

slipping.
3@ fen aa w T e qeadt
TG D A 3 forl 1@ &S W Pl |

Calculate the Bulk modulus and- Poisson’s ratio,
given that Young’s modulus is 2x 10!

newton/metre’ and modulus of rigidity is 8 x 10!
newton/metre?.

AT SR VI T Wi B g @l
TOAT o Tafd T YR OIE 2 x 101!
e/ d gEm e 8x 100
LeA /AT 2|

State and prove work-energy theorem.
ad-FHat v Ry ok Rrg AR |

Show that when a sinusoidal progressive wave is
reflected from rigid boundary, a phase change of
7 occurs on reflection and there is no change of

phase on reflection from a free boundary. \

frarg & 79 @ wadE o & gg oRe
A Wadd g 2 @ TN d n B R @
v # ok g oRe & W @R R s
% 3% uRad el g 2
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Calculate the reduced mass of hydrogen

molecule (H,). The mass of hydrogen atom is

1.7 x 10727 kg,
gEgNA AV (H,) & WA SIWHE F

BN | BIEgI WA & GaFE 1.7 x 107
féum. 21

What is central force ? Give nvo examples of
them. Show that central force is conservative.

T dd @41 § ? 390 o SRy il |
Ty fb D=1 9o wrelt B )

In kinetic energy of a disc, rotating at constant
speed of 5 revolutions per second, is 100 joules.
Find angular momentum of the disc.

UF fewm @ Iow Soif @ 1 §HS H 5 g
T 38 2, 100 S 8| 3w @ aifig wa S
I |

Section—C '! each

(es—3)

Objective Type Questions

(agfe ww)

Write the correct answer of the following questions

from the given four options :
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fefafs ar Reedt & ¥ ool @ @@ oW
forfet

(1) The differential equation of a damped harmonic

2
oscillator s 4x + Ekﬁ +@ix=0. The
ar dt
condition for over-damping is :
(a) k < ﬂ)n "(b} k= (ﬂn
& k> @ k=2 o}
fdt smfen omad e a1 smed whHw@

2
d’x 2k%+mux 0 21 Jf-slRa @A

ar

fufy 2xch 2 -

(31) k <y @) k = wy
| k> @) k>wd

(ii) If the length of a wire is doubled by applying a

stress of magnitude 10x 108 N/ m?2, then the
Young's modulus of material of wire is :

(a) 20x108 N/m2
(b) 10x10® N/m?
(€) 5x10% N/m?
\(df~ None of the above :
MR @ R B T g FE B R
10 x 10% e /Ae? &1 wfted v &, aaan
3 R &1 I I 2
() 20 x 108 T /4
(@) 10x10® REA/HqR}
(@) 5x10® =EA/He?
7 R) S AR
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(iii) In an elastic collision :

\{a] potential energy is conserved
(b) kinetic energy is conserved
(c) total energy is conserved
(d) All of the above

UF WY g A

(%) Refter o wRE il @

@) fier Sl wRRE v &

(@) @l il wad T 2
S T

-
HE (iv) The relation between phase velocity v, and
g group velocity v, is
= "
. " ;
2 £ D=y, AL
;-_z' (a) Vp = Vg~ l-g;i.,_ (M vy 7y
E ¥
5 dv ] dv,
P =y -——L
= © vg=vptrgs @ TN M
% Pl My T T AT v o T E
: dv
@) v,=vg Ao (@ vy =vp—A—"
P dr dr
dv | dv,
.I'." = JP o e —
() Ve =Vp +l-cﬁ: (@) v, = Vg o
(v) Accordingto Kepler’s third law :
@ Ted () Twa?’
Toca¥? (d) None of these
AU @ gad P @ IR
() Ted @ Te«a??
@) Tea? (2) & A.BR F
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