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B.A./B.Sc. (Part-II) Examination, 2025
MATHEMATICS
Paper - III

Mechanics

Time allowed : Three Hours
Maximum Marks : 75 for Science
68 for Arts

This question paper contains three sections as
under :
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Section-A W3 Max. Marks
(Sci.-10/Arts-5)
This section contains one compulsory question
with 10 parts, having 2 parts from each unit.
Short answer in 20 words for each part. All
questions carry equal marks.
39 @8 # vF Sifyard we7 & forg® wedw s@id @ 2
g 997 i g4 T 10 @g 79T &P gA® 79 F97
P U 20 It & o A 7 gl gt weAt & oiw
w &
Section-B quz—-q Max. Marks-35
) X ‘ (Sci/Arts)
This section contains 10 questions having 2
questions from each unit. Answer 5 questions
(250 words each) selecting one question from each
unit. All questions carry equal marks.
Ww#msans‘#azywﬁ#ﬁgﬁm geT
& Td% 3B0F G U 997 @1 997 B9 §9 poT 05
geat & gav a9 & 9ds weT @1 Iuw 250 =t @
o & 7 8H @l geAt ¥ oiz www &
Section-C |-y Max. Marks
. _ ' (Sci.-30/Arts-28)
This section contains 04 descriptive type guestions
(questions may have sub division) covering all
units but not more than one question from each
unit. Answer any two questions (500 words each,),
All questions carry equal marks.

7 7, U% $HE
éw#eﬁmwa?ﬁmfﬁﬁ?#@#%aﬁv
fed @ &1 gl w7 @1 I9T 500 =t q oY 7
gh @t weat & oiw warr &
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SECTION - A/@eE — 3

(i)  Write down the relation between angle ol
friction and coclTicient of friction.
T g ol mdw Ui & 4w
fafad ‘
(i) Write down the equation of resultant foree
of a system ol coplanar lorces acting at
dilTerent points ol a rigid body.
fpdy oz & frfu= aff ut REmele
maﬁwm o e & q ol BT THIHT
|

(ii1) Write down the paramatic cquation of
catenary.

e & wrmw giime g

(iv) Define sag and span for a common
catenary.

A BRO % g S Rl @
afonfa afea

(v) Define Simple Harmonic Motion.
e ared T @t afoniia S

(vi) Definc Hooke's law.
% @ From @ atenfa i

(vil) Write down the formulae for tangential
and normal acceleration for a particle
moving along a curve.
T g% T i R v % fee wmstdig
e aifheifos @ & g e

(viii) Define Range and time of flight for a

rojectile.
wa % fu ww v ggEad w e

afoifa . sife
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(ix) Define direct impact.
WY duzz )

(x) Define constrained motion.

sferaferm i @ afonfve @i

SECTION - Bravz — 3
UNIT - I/g&t - 1

A sphere of radius r rests against a smooth
vertical wall to which it is attached by a string

of length ¢ fastened to a po;
f ] point on the surface.
Find the tension of the strin : ’

?rﬁmmﬁzﬂﬂm@éﬁmﬁm

Prove that the least force requi
: red t
body of weight W on a rou i Lt

: ‘ gh horizontal plane
is W sin WSinA, where A

- ] e
R B e ﬁuglsa%anéﬂegé‘l?ctmn.

Show that the coordinate of centre of gravity
of the arc of cardioid r=a(1 +coso) lying above

da 4
the initial line are (?"?“]
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g B & Hif€aize r=a(1+cosb) % wrihns
@ & FUT H 99 & [ocd 7 b LIRIF

4a 4a
[?’ 5 ) ¥l
A uniform chain of length ¢, is to be suspended
from two points A and B in the same horizontal

line, so that either terminal tension is n times

that at the lowest point. Show that the span AB
must be :

¢ T B wHEaH s AR Yar % <) Rigen
338%%@&%.1%13&5%&“%&%
ﬁg%g@ﬁﬁ_nw%ﬁﬁa%ﬂﬁﬁwaﬁ
F l.’oge[n+\/n_—l]

UNIT - I/t - I

A particle falls from infinity on the earth. Find

its velocity on the earth’s surface and on
reaching the centre of the earth.

afy H I gt A Rmarer ¥ A @y
%ﬁrmwﬁm?ﬁrgﬁaﬁwamqah
& UL UEER UT TSI AT T AT

Discuss the motion of a light elastic string of
natural length ¢ and modulus of elasticity
and is hung by one end and to the other end is
tied a particle of mass m.

¢ BT UF BTHT TSR ST g
YAy WidE ), ¥, U R A we ¥ ool gay

fat 9T m = @ U @u dwr ¥ gEEy TR
B TS BT |
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UNIT -1V
TG - 1V

A particle moves in a curve so that its tangential
and normal accelerations are equal and the
angular velocity of the tangent is constant. Find
the curve.

TH w0 Ry @ N g wert wwar ¥ 5 gob
Wl Wy ud sifiefas @ wnm e § oot
SEH WA T@r F BN AT srER e 1 aw

Two bodies are projected from the same point
with the same velocity but in different direction.
I the range in each case be R and the times of

: |
flight be t and ,!; prove that R=—a«'

2 Rivs @ & Rig 3 @ A A o R ol
W hh W T oAt gy

&l %

AR TSEAT B t T 1 W @ o B B
U
R=-__)—BM_

UNIT - V
HE - V

f the masses of two balls be in ratio 2:1 and
their respective velocities before impact be in

. . . S
ratio 1:2 in opposite .direction and e be —

6 »
prove that each ball will after direct impact move

5 .
back with r of its original velocity.
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afy 2y AeY @ wehral 2:1 & s ¥ ¥ ofiT duee
¥ g g A fufia Remelf # 1:2 % oo o

¥ ol o 1 s =, 9 A R A o e e

% weaw W T o AT > H TH AT A DD
remi

A particle is projected from the lowest point of
a vertical circle with velocity just sufficient to
carry it to the highest point. Find when and where
the particle will leave the circle?

s & I g & e g 4 o8 9 A
Y1 W St o O% wated fig o% @ W
uH| Ta B F BT g9 s T wET
B3 ?

SECTION-C
g2 — 9

Forces P, Q, R act along the sides BC, CA, AB
of a triangle ABC and forces P!, Q!, R! act
along OA, OB, OC where O is the centre of
circumscribing circle. Prove that if the six
forces are inequilibrium then :

I 1
PCosA +£ + ﬂ=0

b c
1 1
and A +QQ + e =
a b &

0
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fin[ ABC @ yanalil BC. CA. AB % arfe1 o

P, Q. R Bransia 2 ofit P!, Q! R! &« OA. OB,
OC & oyl fpanshier ¥ sl O uftga &1 &= 2
afr v aw wrarEen § 8 @ faeg et i

i ]
PCasA+%Q-+ﬁ-=O
PP‘+QQ+RR‘=
a b C

and 0

A particle is moving vertically downwards from
rest through a medium whose resistance varying

as velocity, discuss its motion.
s o farmra | & o s U

qead § Biet Nar & fade giaty 39d 9
& FArEEEr ¥ @ e @ fede difs

Prove that the path of a projectile is a parabola
and find the vertex, focus, latus rectum, axis
and directrix of the path of a projectile.

forg Ffog % wéw &1 97 wEeEd B ¢ 9e
% uq @ §frd, ik, ifhers, s qur Faan S
Hifaa)

Discuss the motion of a particle which slides
down the area of a smooth cycloid chose axis
is vertical and vertex downwards.

amd 9T fpawar & faodr s swiut & el
frga ol Freem )
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