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W A L HE ST F ¥E A A bemisphere sets in equilibrium on a
el fph'_"t‘ of cqual radius, show that the
Note : Answer five questions in all, selecting one ; - ::ll:;"m‘:nuin IS unstable when the curved
question from each Unit. All questions carry = § :it‘b;Il(fL n-t hemisphere rests on sphere and
equal marks. = g Sable when  the  flat surface  of
g = hemisphere rest on the sphere.
¥FTE / Unit-1 § 2
.. 2 THTE / Unit-II
1. (o) fedt gg fidz & fafy= fagefl = i
fHA9TA Qudeiid a4l F %@ & 7 3. (a) 1 T P, Q, R FEC: W@ (@R
A 4 T HI AEES Wiaay 74 x=0, v-z=a; y=0, z-x=a; 2=0,
HIfTT | x-v=a & fcn framia &) fag
Find the necessary condition for the I IR & Wﬂ & I agFd
equilibrium of the ngid body subjected T g 1 g&dall
by a system of coplanar forces acting at _
> ; the
different points of the body. Thl'.l.C' fo_rccs P, O, R acting along th
. - : . straight lines
(b) =A™l Rl THA l(:|t§'-l. A fq?ﬂl RIS | x=0, y-z=a; _1r=0, z-x=a; z=10,
State and prove Lami’s Theorem. v—y=a Show that they can not be
reduce cquivalently to a couple.
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Prove that a given system of forces acting
on a rigid body can be reduced to a
single force together with a couple whose
axis coincides with the direction of the
force.

TAAT (X, Y, Z, L, A, N) & Taq wuea
xty+:=0 F 9 fadw ffa
Hifaw )

Find the null point of the pline

x+y+z=0 for the dyname (X. Y, Z, L,
M, N).

b) fag sifae f& feet ff a0 fam =

= @ § 8 I e srfaEes
¥ 9 tH O, o T & @ FHae
¥ weE w1 € R @ ¥ fm &)
Prove that among the null lines of any
system of forces, four are gencrators of
any hyperboloid two belongmg o onv
system of generators and two to the other
system.
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(@) TF Fu 7@ anad nfa § nfagm &
A =t fade =i
A particle executes simple harmonic
motion. Discuss the motion,

() T w1 wd faw o e & fea
M % @y v 9o FviE a1 |
frat dfra 7o 4 gum &1 7R =
HHA W IWF A U@ w0 fen f{ow
a TO W E AR g% 2@ F FER AV
v 8 "9 @ @ fag wifag & o,
HEq 9 TEE gl

vV . s &
gcosh wi +—sinh wi T |
w

A straight smooth tube revolves with
angular velocity in a horizontal plany
about one extremity which is fixed. If at
zero tume a particle inside 1t be at u
distance « from a fixed end and moviny
with velocity v along the tube, then show
that its distance at 1 time will be

vV .
acosh wi +—sinh wi
"

6. (o) frg #ifau % gao] 949 UF Il

Prove that path of a projectile is patabols
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If any particle s musing on the curve
r=asmn, then find the law of force
applied on it
™/ Unit-1v
7. (o) G W WS ¥ w e oo om;
UEH AU SRFD A FEI. 3a sy
29.2 TFE] WA FEz 7 TEE men w9
5('_'57‘.7-,;!! ik '=r.-..'::.._:
The maximum and minimum velocities of
a planet revolving around the sun are 30
and 29.2 km sec respectnely. Fand e
eccentnenty of its orbir
(b)) % FU U IHTET TH
afe w THm un
®eA oW WA §
mummﬁraﬁﬁwmr'&qmﬁ
€ T y = glog] - By 3 i

kel [

Gac IR

A particle is desenbmg on a plane conve,
If the tangential and nemal sccelerations
are cach constant througheut the moneon
then prove that the img}c . [;"..'n'-.!';*h
which direction of motion tums in ume
Is given by y - dlogll - Hy

TF [ Ao 2
5"!-‘-1?:1 EI-; 1]
A faz wae &

418 ISP (&) (Furn (very

AKUbihar.com

WworIeYIqN MV

worIeYIq )V

AKUbihar.com

(6)
8. (o) 3z =1 v wm ww Faw FF3
TF W oMgq wL, ot 7 nfa =

FMEA wIfAC

If a heavy panticle 1s made 10 move on
a smooth curve in a vertical plane, then
discuss the motion.

(b TF ¥ fom w w1 F@ fF@m O
ﬁm%,wﬁrﬁ%m?ﬁ
*ﬁ?ﬂﬂfmﬁmmtlm

f& aw — '”‘—1] qYq IR WA
Hy

frg W amw wz Aqm 9@ o T
F foeg, 989 AT 4, qW TN AE
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A particle is projected along the inner
surface of a rough sphere and is acted

on by no forces. Show that it will
return to the point of projection at the

end of tnme —-( “"t-l) where a 1s
My

the radius of the sphere, v !s the
velocity of projection and M 15 the
coefficient of friction.
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9. (g TZ AT TR O F7 T® mnam B
f'ﬂnﬁa‘#'ﬁmixﬂ%aﬁtw
T 5t F W oTER M, A Fon
m ., m @ fag ¥ 5 otm sres

- = - .. ¥ .'F
39 wra F73 § @M wug —tan
g

e | E

(2

A parucle 1s projected upwards in a
mcdium whose resistance 1s proportiern.:
to the square of the velocity, the velociny
of projection 15 u and the final velocity
1s v Then prove that the time taken to
attained  the  greatest  height s

: \
L!an']{ﬁ]_
g WV

() yom wrs F v 8 wm owm o=y
Eu i d

Find the acceleration of a particle in
terms of polar coordinates.

10. (0) W& ¥ & &F3 T W FER 9= T
e F odare nfmm 2 o =
FHHI 99 cot0=cotPcoséd ZW WS T
W&l 0 o o ¥ F wumg HEew 2

418 RSP (8) (Turn Over)

AKUbihar.com

WoXIeyIqnmy

WO}V

(h)

AKUbihar.com

(8)

A particle moves on a smooth sphere
under no forces except the pressure of
the surface. Show that its path is given
by the equation cot 0 =cotBcosd. where

0 and ¢ are its angular coordinates.

WA 9l uw M uE A | F BN
il St €1 3EY 9§ @ w1 TeERE A
g ufs g% w1 ow ¥ fm @ ¥
fag wifsu f& ; amg & 9 9 @@=
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A tailer full of sand 1s pulled by a
constant force £7 Sand leaks out at the
rate of A units of mass per second. Show
that the velocity at the end of time 113

I Al o
- 1“11[""—‘;}. where M s the mnal
A A

mass of the traer and contents,
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