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1. (a) 2a <91 B & TN AT TS S a1 (R A Rie a9 wEaEl & 69 7 79 8
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A heavy uniform rod of length 2a, rests with its ends in contact with two smooth
inclined planes of inclination a, and S, to the horizon. If 8 be the inclination of the
rod to the horizon, prove by principle of virtual work that tan8 = %(cota — cotf)
(b) 53 fis o wrTawn @ oY smawe wiey s FIRY wefE s & fafe=r
fagall R wwaela vl @1 e Fom fearda 2
Find the necessary condition for the equilibrium of the rigid body subjected by a
system of coplanar forces acting at different points of the body.
(c) O BT & foy Rig sifog &
In a common Catenary, prove that,
y= coshf
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2. (a) &%t 53 fis o e & as wfiiey f[fay & Rig SR
Write the general condition of equilibrium of a rigid, body and prove it,
(b) ST X,Y,Z ST G WRAERI y=b, z=—c; z=¢, x=—a; x=a, y=—b
$a§%ﬂ%mmﬁ%aﬂmﬁséwqﬁvmmuﬁ§+§+£=o

z

Forces X, Y, Z act along three straight linesy =b, z=-c; z=c, x=—-a;x=a, y=-b

respectively, show that theory will have a single resultant if% +248=0

(c) FfaRaa @1 aRAIRT HITE—  Define the following:- v
() I Y@ Null lines (i) =1 318 Central axis
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3. (a) forg IR &5 Ry 1Y &fvw W & fog wéoor & < Raid 0t & | 39 @ v
fem e W @ e ¥ 9 o7 g9 &

Show that for a given velocity of projection and for a given horizontal range, there
are two directions of projection, which are equally inclined to the direction of
maximum range,

(b) TF B9 U& WA DIV el r = ae™ TR ek 97 9§ TRm €1 gaiw Yar
AN SHe o w9 R § A7 v @il @ "wedt @ s ARG

A point describes the equiangular spiral r = ae™® with a constant velocity.
Find the components of velocity and acceleration along and perpendicular to
radius vector.

(c)ﬂﬁﬁﬁﬁ%%ﬁﬂﬁﬁw%mﬁvﬂma}mwvlwvzﬁaﬂvuﬁm
3R AT 47 v 8 oY Rig dfw fF 1+v_12=1

If V4, V; be the velocities at the ends of a focal chord of a projectile’s path and V the

Horizontal component of velocity, show that, V—lz + 712' = V_lz
1 2
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4. (2) U@ DU VP GO 9% 9% A 8| A Wi iR aificls @vor wad SR
T 2 A g AIRe 5 o7 o S IR Y e wwg ¢ 7 gl 8, &1 e
P = Alog(1 + Bt) &1 fiRa g 81
A particle is describing a plane curve. If the tangential and normal accelerations are
each constant throughout the motion, prove that angle ¥, through which the direction
of motion turns in time t is given by ¥ = Alog(1 + Bt)
(b) TR v, T v, TE @ s a7 & wEld I8 G W e Fideay g &
Rgaimfd 1-ev,=0+e)v,
If v, and v, are the linear velocities of a planet when it is respectively nearest
and farthest from the earth prove that (1 —e)v; = (1 + e)v,
3dr/OR
(c) U& 9T U& & & W 91 &) 3R Rawaar (@1 fgean) 8, ador oniae p
81 T B TR 9 SR
A particle slides down a rough cycloid of which coefficient of friction is p
Discuss the motion of the particle.
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5. (a) YD DY DR @R p B siaia (@ wread, Rt @y k(velocity)? & T

Al 8, YISy &5 SH 9 &1 TR 8 %+u=—”-e2’“mﬁsma‘ﬂ

h2y?
TS 3R 9 D D= D WNE ARG HIT BT ATl A B
A particle moves with a central acceleration p in a medium of which the resistance
2
is k(velocity)? show that the equation to its path % +u= #em
the length of the are described and h is the initial moment of momentum about the
centre of force.

(b) TR B & NAPR g8 a7 ¥ FRY §¢ G GRT ¢ BT 3R R 9§ &0H 0%
Hﬂ?ﬁ%I%W%ﬁ?ﬂ%ﬁﬁ@twmmaﬁégt[1+MTcJ g,
Wl M g3 &1 URMS T 81
A spherical drop of liquid in the form of vapour receives mass at the constant rate ¢ by

condenser while falling. Prove that its velocity after time ¢ falling rest in % gt [1 + MT t]
C

where s is

where M is initial mass of the drop.

(c) TP PV T& fd- Ml W &ad YSB & a9 D Il TRHAM 81 <isy f
9 9T FHIBT cotf = cosf + cosp §RT T BN, W&l 6 T4 ¢ oo &
Fong e g1
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 = cosf + cos¢,
where 8 and ¢ are its angular co-ordinates.




