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B.Sc. (Part - 1)
Term End Examination, 2016-17

MATHEMATICS
Paper - III

Mechanics

Time : Three Hours] [Maximum Marks : 50
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Note : Answer five questions in all. One question from

each Unit is compulsory. All questions carry equal
marks.

TS / Unit-I

1. (o) Tag IS % sl g8 fIve & T 9w
T feorq fafy= forgel W foramefiar sell &
T ™ &1 9uriSH TF Thd 9d A
S | fRan ST weRar © 1
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(2)

Prove that a system of forces acting in one
plane at different points of a rigid body can
be reduced to a single force or a couple.

(b) TEE ¢ &l ThH SR & IR THEHH
TSl o Th HAgHS & Ble fawul &l
S ¥, THOgdS W U e i
TEE b AR AR w ¥ S 99 W B 1 AR
T H | TH & Afas oTaen § &
fer T § @ fog wifew fo < o
GEIE!

2w(2b2 — az)

bV 4b? —a?
g

A string of length a forms the shorter
diagonal of a rhombus of four uniform rods,
each of length of side of rhombus is b and
weight w which are hinged together. If one
of the rods be supported in a horizontal
position, then prove that the tension in the
string is

2w(2b2 —az)

b 4b? — a?

240 _BSP (11) (Continued)



(3)

2. (o) @ [ % THIYE TEE =9 Hl GUE
Sfast e # 91 fagell 4 9 B ¥ W
YER dehHE T B TR T e
qre freag fog & @@ &1 o4 T R

e o fowgfa 4B sawa &

\/zli_llog(;wx/ﬁ]
B

A uniform homogeneous chain of length / is
to be suspended from two points 4 and B,
in the same horizontal line so that the either
terminal tension is # times that at the lowest
point. Show that the span 4B must be

\/zlillog(;w\/nz —1]
nt—

(b) T TR 9R P T EIRAT ACP R BCP
g a9 gu ¥ S ww Al G CF
TR TR St 1 4B TH ORI T0E F
e R w T iR foue o= 4
Y g W AR BH b W T oz fw
AB &fast § =

_1la=b ( . -1 w]
tan tan| sin —
a+b 2P
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(4)

Two equal weights P are attached to two
strings, ACP and BCP passing over a
smooth peg C. AB is a heavy beam of
weight w, whose centre of gravity is a feet
from A and b feet from B. Show that 4B
is inclined to the horizon at an angle

_1la=b ( . -1 w]
tan tan| sin —
a+b 2P

THT8 / Unit-11

3. (0) T T& frog & fGu T fogell =
frameia ol & fordt feu U A =i
ROt Rl A IS
Find the resultant of any given system of

forces acting at given point of a rigid
body.

(b) A P e 0 T sfa=dl I« €, foat
oot wwaea €, @ SuiET fo s o
H ITeht fshan @il i gRAT 1 31U
0?: P2 7
If P and Q are two non-intersecting forces
whose directions are perpendicular, then

show that the ratio of distances of the
central axis from their lines of action is

0*: P~
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(3)

4. (@) HHAA lx+my+nz=13ﬂ3ﬁﬁ§mﬁ'—g
I IS

Find the null point of the plane
Ix+my+nz=1.

(b) Toet fau T da-fp@ & FXF 314
HT THIHOT Jd hifed |

Find the equation of the central axis of any
given system of forces.

THTS / Unit-III

5. (a) T WA @ H WA A@d Td wd g
T fag & 9 v, A v, T, SE®
T % Y AT x, TA x, T | TARY
[ S I CREA]

Xt -3

Vi

27

71

A point in a straight line with S.H.M. has
velocities v, and v,, when its distances from
the centre are x; and x,. Show that the
period of motion is

X = x3

Vi

27
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(6)

(b)) Th Y Th Aol TICHHE d =
It B SE ®IEHE VAT 9 S ud
TS Jaal §, o 7ol & 909 HE: R
qan S T B | fag FifSw fE am
T I I

tan~! {—g (R — S) }

47%(R+S)

g1

A gun is fired from a moving platform and
let the ranges of the shot observed to be R
and S, when the platform is moving forward
and backward respectively with velocity V.
Prove that the angle of elevation of the gun
is

tan~! {—g (R — S) }

47%(R+S)

6. (o) Teh U had @ u(rs—c4r)§"'lﬁmﬁ

T uE Wi ¥ g ¢ | 9T 2?”c3

T gt foan T €1 SuisT o sgen
9Y x4+ yt=ct T ®)
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(7)

A particle is moving with central acceleration
1 (” — ¢*r) being projected from an apse

/2
at a distance ¢ with velocity %03. Show

that its path is the curve x*+ %= ¢*.

(b) m THAM W Th HU Tooh aR, S QA
feer fogefl & 9 @ g ®© R
TR qE TR, ¥ oy g w7 3
T fR & w0 ot AT o, b €, @ g
FINT foh m THAE & THh T9 AT

~

ST Rl STEdehTd

mab

oL B i
" T(a+b)

g1

A particle of mass m is attached to a light
wire which is stretched tightly between two
fixed points with a tension 7. If a, b are the
distances of the particle from the two ends,
prove that the period of a small transverse
oscillation of mass m is

mab

o —
T T(a+b)
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(8)
TH1S / Unit-IV

7. (@) TH ] - &
. a Ul hxld U] 2
(%)

sT=rta T gREY a1 ¥, T8 qd R ¥
I Y IS Sl Sl 1 At 989 i

-l u

in
S I

VR(VZ—zujz
R

g, 1 Quizu fF 9Y TH  SEAERR

AfTRae™ T |

A particle moves with a central acceleration
S S : :
- (Distance)2 , 1t 1s projected with

velocity V' at a distance R. Show that its
path is a rectangular hyperbola, if the angle
of projection is

sin_l H

1

VR(VZ—zujz
R
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(9)

(b) T fog THEIE 9@ V § HEEdss
s=4asinwﬂmm%lqaa?w
fog W RO Jd HifNT |

A point describes on the cycloid
s =4a sin y with uniform speed V. Find its

acceleration at any point.

8. (a) T U AR ¥HdA H Thk Y T
T Th W A ok IT<id A SR
fagewmar €1 nfa st fag=m wifsw)

A particle slides down on a given rough
curve in a vertical plane under gravity.
Discuss the motion.

(b) T U AT YR o A=<id hed 9 A
YRY Tk Tohsl WX G i AR FRar
¥ Tuize & @ 98 oY W ugedr ©
qa Ik T @ KU K YR K AT B
EIci

A particle falls down on a cycloid under its
own weight starting from the cusp. Show
that when it arrives at the vertex the
pressure on the curve is twice the weight of
the particle.
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(10)

THTS / Unit-V

9. (q) 99 T STHRUT H I HU FEATEH:
UaT d IR & AR gafua fean sme
IR mwem YAt 9@ 3Hh AT H
UM €I, d HO A t foeEm
Hifsw | (fak gt IR a1 & &= Fey) |

A particle 1s projected upwards with a
velocity U in a medium whose resistance
varies as the velocity. Discuss the motion of
the particle. (only relation between distance
and velocity).

(b) T & TE I3, S WAAAgeE R @I
T UIE & AT H T gfg, S 3H
0T TS H ) ON ¥, TSU w R,
HHY Y¥ETd 97 J hISQ q1 ¢ §HE H
i g8 <0 of 3@ =T

A spherical raindrop, falling freely, receives

in each instant an increase of volume equal
to A times its surface at that instant; find
the velocity at the end of time ¢ and the
distance fallen through in time .
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10. (a)

()

(11)

Ife weh wur Fafom fewm & wfq o= ¥,
@ e e & Ui H RO o
EIGEEdIE I

If a particle moves in three dimension, then
find the acceleration of a particle in terms
of Cartesian co-ordinates.

HE HU o b <, Tk HIEAH
TSTepT STy o & af o STIhHTIIIT
%, x T fimar ¥ A &o g® o
arEfereh a7 v B, $Fh g YA v, I
I T wEfh hIE STeRIH Wemw e ®
o G A Y ¥ W oswise R

v2_ lvg 1 vg

V2 o 2p2 23yt

A particle falls from rest under gravity
through a distance x in a medium whose
resistance varies directly as square of the
velocity. If v is the velocity actually acquired
by it, v, the velocity it would have acquired,
there has been no resisting medium and V'
the terminal velocity, show that

2 lvg 1 vg

\%
v(z) 2 V2 2.3 V4
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