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B.A./B.Sc. (Part-1T) Examination, 2021

MATHEMATICS
Paper - III

Mechanics

Time allowed : Three Hours

Maximum Marks : Science : 75
Arts : 68

This question paper contains three sections as
under :
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' - Max. Marks
Section-A woi-A (Sci.-mfAi‘foﬂ
This section contains one compuisory Q;:"*:::S:'
with 10 parts, having 2 paris from eac N
short answer in 20 u*ordslfor each part.

uestions carrv equal marks. o
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Section-B £ (Scif;irts;
his section contains 10 questions having =
;‘;rmns from each unit. Answer 5 questmnﬁ
(250 words each) selecting cne qaiestmnkz f;om eac
unit. All questions carry equal mars.
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This section contains 04 descriptive type questions
(questions may have sub-division) covering all
units but not more than one question from each
unit. Answer any two questions (iﬂﬂ words each).
All questions carry equal marks.
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SECTION - A

geE - A

Write the equation of vesultant fore
aftoedt a@ & wfwr fafeg

Define angle of friction.

¥ v & oftwfvg HifEm

Define common catenary.

EE AU B wfonia e
Define centre of gravity of a rigad body .
0% 33 g & 1ee I'c\’b? @ aftiyg FHifrg |
Define simple harmonic motion.

T onad i @ ofonfva @t
Define Hooke's law.

@ & Fram &t ofonfvg e

Write down the acceleration of a particle
along radial and transverse darection.

Uh & & Il uE s Rameh ¥ @
faflad |
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(h) Define angle of projection.
waq @ivr B gfenfya SR

@) Define direct and oblique impact
between two bodies.

QA fvzi & mwm wmw vd fedw waz @
sfemfva @iy

() Define constrained motion for a particle.

w1 & widabuag e w0 ofvafya A

SECTION -B
g% - 9

UNIT - 1
T - 1

2 A sphere of radius r rests against a smooth
wall (vertical) to which it is attached by a
string of length ! fastened to a point on its
surface and other end being attached to a
point on the wall, Find the tension of the
string.
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One end of a heavy uniform rod AB can slide
along a rough horizontal rod AC to which
it 1s attached by a ring; B and C are joined
by a string. When the rod is just on the point
of slipping, the string is perpendicular to the
rod, which makes an angle @ with the
vertical. Prove that the coefficient of friction

lan o
2

-

2+tan“ o

T Tl THErET T AB %1 B A, us v Afers
g AC T g w&ar § | B @ C &1 w& =Y
T S fean wmen ¥ | g AB feaad @) ergen
AN R @ ST AB wr wmmw o ¥, sl
AB 3@iuT & v o @ury ¢ od g PR

tan o
oo o M=
2+ tan 2 o
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UNIT - U
s - 11

¢ Find the C.G. of the area bounded by parabola
- = 4ax . the X-axis and the latus rectum.

T 2 = dax, X-a8 wu At & R &
& Tea@n 3 (C.G) 7 B |

5 Show that the length of an endless chan
which will hang over a circular pully of
radius "a" so as to be in contact with two-
thirds of the circumference of the pully is

[an

3
_3+Iog(2+ﬁj"
wiEm Hif 5 @ el sl @t B e
ﬁ@wfﬁﬁ%%wﬁﬁ:ﬂm&%

a

| | in 3
M TEF ward e “! 3 +log(2+wf5]'
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UNIT - 111
= - 111

6 A particle moves with SH.M. in a straight

line. In the first second after starting

from rest it travels a distance ¢ and in

the next second 1t travels a distance b

in the same direction. Prove that the
2a*

amplitude of motion is and its period

3a -
2n

..|(b~u)

Cos

2a

T $ i @ & 97 AGd 0y 8§ ieEe

t | fromEen @ TR wrow B ¥ waw dwee A
a T qa1 st YevE F b gt um @ faem A

s

.2
T F ¢ ) fow AR Ry = ommm -
3a-b
2
T T ST = am o
3 b—ﬂ]
cos | ——
2a
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7 A particle falls from infinity on the earth.

Find its velocity on the earth’s gurface and
on reacting the centre of earth.

uﬁﬁéwm@&w&ﬁmqﬁﬁ
T o GEEar ¥, @ g o 9 qun g & HR
T TETR 9T SEE 9T I B |

UNIT - IV
e - IV

A particle describes a curve (for which s and

Y vanish simultaneously) with uniform

velocity v. If the acceleration at any point

. vzc . & ] 4

18 , find the intrinsic equation of the
s% +¢?

curve.

T F 0 9% 5 (FEd s 3 e W g
e ¥) |t A v § gaar ¥ ) afy fed Reg

2
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9 If the particles are projected from the same
point in the same vertical plane so as to
describe equal parabolas, show that the

vertices of their paths lie on a parabola.

R 35 B9 UH A fag ¥ uF gwte a9 F 9w
Yol %% W ¢ 3 oW gaeg 1R |,
Rz HIf 5 % vai & i & aEe W
fga & |

UNIT -V
= -V

10 A heavy elastic ball drops from the ceiling
of a room and after rebounding twice from
the floor reaches a height equal to one half

of the ceiling. Show that the coefficient of
|

S B 1)s
restitution is [— 4.
2
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A particle 1= projected with velocity v from
the cusp of a smooth cycloid, whose axis is
verrical and vertex lowest down the arc. If
a is the radius of the generating circle, show
that the time of reaching the vertex 1s

;jénjwn"[@]-

s

vE FU faea wmw, frger @ Swafur ¥ ool
sd 9 # W7 2, & IWA ® v an A B
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SECTION - ¢

HY — N

12 Forces P, Q, R act along the sidey BC, CA,

ntre
of circumscribing circle. Prove that if the «ix
forces are in equilibrium

AB of a triangle ABC and forces P i~
act along OA, OB, OC, where 1) is the ce

-

(a) PcosaA + QC(}SB « Reos( = §

PPI v ]
B —+ LR
a b ¢

Prysr ABC ) qonaii BC. €A, AB ¥ a2y
AW g4 PQR franshe 2 s 33 P QL R
®99 OA, OB, OC ¥ aryfeyr frunier 3 2F
Oufga & &= 2 1 a2 & v aroromy 3 3
ar fgg FR

(&) PcosAa + QuosB + RopsC =0

PP QQ  RR
B ™ w ¢
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13 )
(b)
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A telegraph wire stretched between two
points at a distance "a" meter apart
sags n meter in the middle. If w is the
weight per unit length of the wire,
prove that tension at the end 1s

(s

a- Tn

E;.:+-f}_ W (approx).

TUH A A “a" W g w A @)
& W drar gon ¢ fawar @ o AT ¥
afe A oy @R wE@E H AT w B oA

fra #ifrd ARy T T gt |

() |

A particle rests in equilibrium under
the attraction of two centres of forces
which attracts directly as the distance,

their intensities being B and p'. The

particle is displaced slightly towards
one of them; show that the time of small
2m

oscillation 1§ T .
R+
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14 A particle is projected with velocity u
vertically upwards under gravity in a
medium whose resistance varies as the
square of velocity. Prove that the particle
will return to the point of projection with

uv

veloci ~———— where v 1is terminal
ty -
-Ju +v

velocity in the medium.
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15 (a)
(b)
U-1524)

A heavy particle of weight W, attached

to a fixed point by a light inextensible
string, describes a circle in a vertical
plane. The tensions of the string has
the value mW and nW respectively,
when the particle is at the highest and

lowest point of its path, show that

n=m+6-.

TH Wt o 3 W T R fag 9w
WIE sifearr =1 @ | € ol us Seatut
A o ¢ | 9E 9 afsan ud g
Sar¥ vt g ¥, o =i ¥ Rawrg wwat mW
ud pW Bl ¥ ot fog a8 n=m+6.

A ball moving with a velocity 8 ft
per second impinges at an angle 30°
on a smooth plane, find its velocity

and direction of motion after impact,
1
the coefficient of restitution i1s —.

2
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