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"Da notwrite anvihing on question-paper except Roll Number
otherwise it shall be deemed as an aci of 'induigfng in unfair
means and action shall be taken as per rules. " ‘

Roll No. e
B.A./B.Sc. (1)
15758 Maths. 111

B.A./B.Sc. (Part - 1) Examination of the
Three Year Degree Course, 2022
MATHEMATICS
Paper - 111
MECHANICS-I
(Statics and Dynamics of a Particle)

Time Allowed : Three Hours

For Science : Maximum Marks ; 75
For Arts : Maximum Marks : 70

Part-A
HIT—3

Note: 1. Thequestionsof Part-A are com pulsory. The answers
of these questions ar¢ limited upto 30 words each.

1875/ 6000 / 7 ) RT0.
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Each question carries 02 marks.

A-37 § it e oA &1 3 O § O uE
30 =1 o5 S 3 T N 02 SfF # R

Part-B

HT-4

2

Attempt FIVE questionsinall, sclecting ONE question
either (a) or (b) from each unit. The answer of each
question shall be limited upto 250 words, Each

question carries S marks.

7% T § A @ N (a) T (b) T T FW
@, T 9 3 o Al SR I A IW
T 250 T A A U 5 IR W e

Part-C
HTT—9H

3. Attempt THREE questionsin all from this Part. The
answer of each question shall be limited upto S00

words, Each question carries 10 marks.

g A | FF &9 9 B I AR T@F v
B ST T 500 = W Eh UdF 9T 10 P
& B
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qr - A
1 (a) State (m-n)theorem.
(m-n) 539 % FA BRI
(b) Writedefinitonsof static, dynamic and limiting friction.
Refees, e ©@ dir gdr it gRemr el
{c) Writc definitions of wrench and its pitch.
wied o ses g @ aiwnr e
{(d) Define Poinsot's central axis.
grde FEE o A SRwie R
(¢) Write principle of virtual work,
Fieqa #d & Reer R
() Define acommon catenary and write its parametric
equation. .
STt 2 qftar AT T et e wevTer R
(z) Define radial and transverse accelerations.
ol 7 I ®T A aRwifve AR
(h) Write inverse square law of motjon.
T &l il Tt fram RiREd
1575 / 6000 / 7 3) PTO.

Part-A
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(i)

4

()

(b)

1575 / 6000 / 7

Dcﬁﬁe constrained motion.
ity oy @ oftsfua A
Write definition of central orbit.

HE/ TN 1 oftar S
Part-B
-4

Unit-I / 5581

Three forces P, Qand R act along the sides of a triangle
formed by the linesx +y=1,y-x=1and y=2.
Find equation of the line of action of their resultant,

ﬁHE?TP,QaﬁTR‘?ET&ﬁx+y=Ly—x=I-ﬁF
y =2z Fida B 1 qesil & S B &
OR / sgqr

A uniform rod of length 2a is placed in limiting
equilibrium against a horizontal floor with coefficient
of friction pand a vertical wall with coefficient '
Find inclination of rod with horizontal.

2277 %) o B3, e O A AR aw
W ol i g 9 dAR 3 weR
T # i 8 e @ AR @ gEE §a A
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Unit-11 / g5-11

(2) A uniform rod of length 22restsin equilibrium against

(b)

(a)

a smooth vertical wall and upon a smooth pegg at a
distance b from the wall. Show that in the position of
equilibrium the rod is inclined to the wall ar an angle
sin'(bfa)'?. Also find whether the equilibrium is stable
or unstable.

2a FEE F TEAAH 292 0% RE sty daw 3
7H¢ w1 AEr 4 b3 W oF el g8 w
areer | 21 Jeidd S B araaen ¥ guz dan
4 sin’!(b/a) FOT TT FH T T8 9 o Ay B
AT TS q1 S B

OR / &aar

Show that a system of forces acting on a body can be
reduced to a force together with a couple whose axis
is along the direction of the force.

fs it 76 o 72 @ e ¢ 9 Prem o

T T O T FH A WA R a g 2, R
HE T FH B B IRy ¥

Unit-IT1 / g5E-11

Two uniform rodsAB and AC of length 2b are hinged
at A and rest on a Smooth vertjeg] circle of radius a,

15757 6000 / 7 (5)

ET.O.
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show that if the angle between them is 26 then
bsin'® = a cosh.

2 T 52 AB A AC R T 263, AR !
% & a a Py a8 R odTE W @ g U
99 & D7 20 @, @ v dioA

b sin'0 =a cosd
OR / S9dr

(b) Theend linksofauniform chainslide alonga horizontal
rod, if wis coefficient of friction, prove that the ratio
of maximum span to length of the chain s :

i)

K

eHE S 3 Rt R dfe 83 9T fhed &1 gt
o @, @ R i fh o fwghy o oot
P TR @ A

)
log)*——" g

Unit-IV / §#%-1V

(@) A bodymovingina straight line OAB with S.H.M.
has velocity zero at A and B whose distance from O

(6) Conrd.....
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are aand brespectively and has velocity V when half
way between them. Find the periodic time.

@ o2 @ Y@ OAB # q.amm, s 3 Bg A

BRI I ATB AR 0Agh az b
A 81 AT B 3 79 g W 3 vE, S anadar
ST il

OR / semr

(b) Iftheradial and transverse velocities are proportional
to each other, show that the path of the particle isa
spiral. https://www, nvuonline.com
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Unit-V / s93-V

5. (a) Find the force towards the pole, when a particle
describe the curve r=a sin n@.

§9 B AR T A s A R e 3
TF r=asinnd TR B

OR / &gar

(b) A particle slides from rest, from the highest point ofa
smooth verticle circle. Discuss the motion.

W o7 P et AR 9 3 wew R @
Rrrarer § e &1 iy B Rdes ORE,

U, T S
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