23222/33082

B.A./B.Sc. IlIrd Semester (NEP)
Examination, 2024

(Regular/Back-Paper/Imp./Exempt)

MATHEMATICS
(Mechanics)
Paper : I (Major)

Time : 2 Hours | [ MM - 75

Note '— Attempt Four questions in all. One question out of

two questions (15 marks each) is to be attempted
from Section ‘A’ Remaining three questions
(each carrying 20 marks) are to be attempted out

of eight questions given in Section ‘B’
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Voo X, Y and 7 act along the straight lines
I N A N T/ C, x

LONPCCHvEely
resultant i

aand x =g,y = -b
Show that they will have a single

by ()
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g edges of a parallelopiped whose
lengths are a, b c respectively. Prove that second
Invariant of the system is (mn + nl + Im)V, where
V' is the volume of parallelopiped.
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2. (@) Define null lines and null planes. Also find the
equation of null plane.
A @ o ¥ ad B 9fenfa it = qe @
GHIHTO ot J1d it |

(b) A system of forces acting on a space craft is

A A

equivalent to a force i—k acting at the origin and

A A

couple 2i+ j . Find the wrench equivalent to this

system.
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Section-B
(Tus-=) [20x3=60]
Note - Attempt any three questions.
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3. (@) Five weightless rods of equal length are joined
together so as to form a rhombus ABCD with one
diagonal BD. If a weight W is attached to C and
system 1s suspended from A, show that there is a

W
thrust in BD equal to 7—5

A oS W O WRER Del @ U Wi el S
€ @f% s fawol BD % @9 ww wweqys ABCD
ST S §h | AT WH YR W, C ¥ da § 3R
foem A & wewmn o ¥ @ fag #ifsT BD § g
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(b) Two equal uniform rods AB and AC each of

length 2b are freely jointed at A and rest on a
smooth vertical circle of radius a. If 26 be the
angle between them, then show that :

bsind 0 = g cos O
aw,mw@éABsanc,mﬁmézb

%,szaﬁamﬁﬁégi%aﬂ?ﬁwczﬁw

o St gu w ot g8 ¥ 9k 20 =59 e =
w0 ¢ @ fag wifsu .

b sin® © = g cos O
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4. (@ A uniform beam of thickness 2b rests
symmetrically on a perfectly rough horizontal
cylinder of radius a. Show that the equilibrium
of beam will be stable or unstable according as b
is less than or greater than a.

2 p T F THEET S, B o & facha TRt Afs
Jo W g9faa w9 @ fehl &8 71 fag wifse fa s
1 GqEH b, a § FA M Afuw & TIER Feew A
aAfeert BT
(b) A solid sphere rests inside a fixed rough
hemispherical bowl of twice its radius. Show that,
however large a weight is attached to the highest
point of the sphere, the equilibrium is stable.
% 39 Ten T e & AR AR & e
TR FE-TAHR HR & FI @ gl ¢ s
Fifow, el & Seaae fag W fera oS8T W SET
N4 &, Ggor feer €

5. (a) Find the Cartesian equation of common catenary.
AT TSS[hT SR hIdTd HHIROT Jd Tl |

() 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 » times of
that at the lowest point. Show that the span AB

1S .
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Find radial and transverse velocities of a particle
moving in a plane curve.

A 9% °H iaAE w0 @ eae oiv etwew 9
I shifsu

(b) Prove that the acceleration of a point moving in
a curve with uniform speed is &y2.

6. (a)

Mﬁﬁqﬁwwﬁwnﬁfﬁ%@@
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7. (@) Define simple harmonic motion and find
expression for velocity.

W AEd fd w aRenfi st ok @ foo
SIS YT ehifery |
(b) Find the time period of a particle. Which slides

down on the arc of a smooth cycloid whose axis
1s vertical and vertex downwards.
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F =99 W A= F1 A7 fFgea & fege a9 34w
An v A= F= AR B

8 (a) Find the greatest height of a particle which is
projected upwards with a velocity V in a medium
whose resistance varies as the square of the
velocity.
4V a1 % 99 30 F AF 34094 e 2 fams

_ &
(b) Establish the formula F(1 ):met;jt-w-u for the

motion of a particle of varying mass m(f) moving

with velocity 7 under the force F(r), matter being

emitted at a constant rate 7. with velocity i relative
to the particle.

77 F(1) % 723 99 7 % A9 99 72 Iad41a 3o969H

m(f) % UT% FW & Td F fau TgA

_ &b g -

F(,)zm(,,d_”+,,,, i HIf9U, e, 9 & 994
1

T 7 F T4 uF e 2 ). W 3aataa a2

9. (a) Find the polar form of differential equation of a
central orbit.

FIfa0 |
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(b) If the central orbit 2 = a® cos 20 is generated

under a force towards the pole, find the law of
force.

gfg ya @t fgm 8 @@ 9 99 5 faffa S5
Feq 2 = a2 cos 20 &, g9 ¥ frIH ¥ ifeT
10.(a) IfV,and V, are the velocities of a planet when it

is respectively nearest and farthest from the sun,
prove that :

1-eV,=(+ oV,
afs v, 3w V, frdt 7 & an & 59 9 e g
frpean R we@ @ ¥, fag wife

| (1 -V, =1+ éV,

(b) * If o-is the angular velocity of a planct at the nearer
end of the major axis, prove that its period 1s :

27 l+e¢

o \(1-e)

gfc @ 318 & fhedd B8R W fw&l U &1 %o
I o @, A fag RS fF s sade ¢

27 1+e¢
o \(1-¢)?
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