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B.Sc. (Part-II) Examination, 2020
MATHEMATICS

Paper - lli
(Mechanics)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17
dic : 9 Ufg WAl & IR Aol TAD FHR A Al HA
TR AFEE & w TR & 3 WA §
Note : Attempt all five questions. Two parts from each
unit are compulsory. All questions carry equal

marks.

gbrs-I / UNIT-I
Q. 1. (a) @ W & ®o foRae vd Rag el

State and prove the Lami’s theorem.
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(2)
(b) 2a TEE P TH RN THT B & aHl WR &l

fe Taaa & Twd # @ W § o dfe
J gpE o 3R B (B > o) Bl ok 7=y & Rfa
H B @ &l ¥ g 0 &, A Siedd I &
Rgr & fos e :
tan6 = %(cota —cotp)

A heavy uniform rod of length 2a, rests with
its ends in contact with two smooth inclined
planes of inclination o and B (B > a) to the
horizon. If 6 be the inclination of the rod to
the horizon, prove by the principle of virtual

work, that :

tan6 = %(cota —cotp)
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(3)

(c) T TAN o9 TP & wWR R Rud a1 o,

55 & B g 2a &, I wewEn w1 AR
z U ¥ A |, O uige &
z=c{cosh(9j—1}
c
afc z, a H gemT | BleTr &, a awnse 6
2cz = a? (CITH)
A uniform chain is hung up from two points
at the same level and distance 2a apart. If z
is the sag at the middle, show that :
z:c{cos h[ij—q
c
If z be small compared to a, show that :
2cz = a? nearly.
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(4)

gprs-1II / UNIT-II

(a) T® @ P, X-37&1 & 3rfew fobam a=ar & iR v

3T A NP 89 x2 + y2 = a2 % UP oHdb &
srgfeer fopar awar &, 99 <@y & o= s
CREEE

n2(nx — z)2 + (1 + n?)2y2 = n4a?
R fea 2l
A force P acts along the axis of X and
another force np along a generator of the
cylinder x2 + y2 = a2; show that the central
axis lies on the cylinder :

nZ(nx — z)2 + (1 + n2)2y2 = na2.
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(3)

(b) afc P a1 Q a1 smfiesal aa &, o faemd

(c)

o &, a1 auifge 6 g 31er & 39
@it & gRAl & U Q2 : P2 @

If P and Q be two non-intersecting forces
whose direction are perpendicular, show that
the ratio of distance of the central axis from
their lines of action are Q2 : P2

frfoied @1 oRwivg o :

(i) T are

(i) ¥Ea @

Define the following :

(i) Central axis

(i) Null lines
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(6)

gpis-III / UNIT-III

(a) fud 751 W 1 fovgaii A da1 B & e aren

}GT # m gIHN BT Th HUT IR Had T |
T 2 3R 9 forgalt § gr v SRat @
der & f5Her awaeRn § 96 & a9 T 2l

mab
goNge {6 o™ & T9T 2= T@sb)

S8 a g b SIRAT B WPpids aEEdl B FR

6 fowr 2

A particle of mass m executes simple

harmonic motion in the line joining the points

A and B on the smooth table and is
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(7)

connected with these points by elastic

strings whose tensions in equilibrium are T.

Show that the time of an oscillation is

mab

21 ,
T(a+b)

where a, b are the extensions of the strings
beyond their natural lengths.

TH HUT h Ja5 B A9R & PR I &fas o
J2gh & 31 & % W1 A1 AR B IS J 3

f6g & I 91d Difo & o1 Y R 3mara

IRAT &1 I5ZIT PIA AT MU BRA GHT B

T W I el
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(a)

(8)

A particle is thrown horizontally with velocity
\/ZgTh, from the top of a tower of height h.
Find where it will strike the level ground
through the foot of the tower. Find the time of
flight and also find its striking velocity.

U6 THAA § THH U U1 B 359 UF SRy
I I RO FA Pl

Find the radial and transverse velocity and
acceleration for a particle moving in a plane.

gprs-IV / UNIT-IV

R & Ted g & faw foReel fme
B & aRenor &Ia & o <Y gAIeR Ba

B TG AEE & g9 B GARIRT BN ©l
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(c)

(9)

Write the Kepler’s laws of motion of planets.
Deduce the square of the periodic time
varies as the cube of the semi-major axis.

[AEY 9T v I TP fog T S = 4a siny
gaT 21 fedlt forg R g9@ @RoT s il
A point describes the cycloid S = 4a siny
with uniform speed v. Find its acceleration at

any point.

m STAM & U6 Bl Bedl U6 b JaieR

AR W T BT 8] 59 R b= 3 b g R g
mp

%W%WW@—FWWR

<&l 2l
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(10)
quIfee o6 Beel ga @ R oRebH aR a9, T

o 961 $= § Fdead arR & fog W am -

4ub
(@ -b?)

J BT T8 e aIfel

A small bead, of mass m, moves on a

smooth circular wire being acted upon by a

mu

central attraction m

to a point

within the circle stituated at a distance b
from the centre. Show that, in order that the
bead may move completely round the circle,
its velocity at the point of the wire nearest the

centre of force must not be less than :

4ub
(@®-b%)"
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(11)

bR~V / UNIT-V

(a) TP PUT V I I v e difas Iwad ) o9

aregw # vafug fear sar €, e ufa sors
deld R akRE k(@) 7 e fe t I
U PUT B A v R 3 FHT W Teil A
0 S Frefea § & s &
v=VekX
a S:X(1—e’kt)
k

A patrticle is projected with velocity V along a
smooth horizontal plane in a resisting motion
whose resistance per unit mass is k
(velocity). Show that the velocity v after a
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(b)

(12)

time t and the distance travelled S in that
time are given by :
v=Vek

and S:¥(1—ekt)

M 5&mE &1 U6 o1 fokm § & 3R s s
g F & 3=id ue fiad feen & aemn are
R gl I8 HEN ¢ffc @ oRT, 3 fawdia faem
H I v I acmE 8, & aRig ¥ AT camr
2 3R 3”R &R ¢ A 39 FW & P ST B
gl Ed b 591 g M 8N, 5§ b

GRT T g
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(13)
& o]

g, S/t k = F — cv.
A particle of mass M is at rest and begins to
move under the action of a constant force F
in a fixed direction. It encounters the
resistance of a stream of fine dust moving in
the opposite direction with velocity v, which
deposits matter on it at a constant rate c.
Show that its mass will be m when it has
travelled a distance :
(s3]
where k = F — cv.
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(14)

(c) Bfoia smm ¥ ofd &= a@ &= For @

TROT By deie & ual # §d o

If a particle moves in three dimensions then

find the acceleration of a particle in terms of

cartesian coordinates.
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