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Note : All Question carry equal marks. Two part from each unit is compulsory.

§&14 / Unit-I
1. (a)2a <9 B (@ AN WA B @ <M RR < e a9 gl @ 69§ Y @
et &t & wHae! @ o B o oo g B Ak W saen § ve @ AR
g1 0 B T g Sfad o & Rigid g1 R PR 5 tand =2 (cota — cotp)

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

1
rod to the horizon, prove by principle of virtual work that tanf = (cota — cotf)
(b) 53 fUis @ TR & g smawe wfiiwy s Hivg wefs fie @ =
fargall W el Tl 1 v o Rearia 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.

(0) O BT @ fog R P &
In a common Catenary, prove that,
y= coshf
SEﬁl?{/Unit-II. _
2. (a) f&4 g3 fis & AaaRn @ gNs ke ey 19 Rig Sk

Write the general condition of equilibrium of a rigid, body and prove it,

(b)FA X,Y,Z I OF WA @RI y=b, z=—c; z=c, x=—a; x=a, y=—b
& orgfr R aRa & Tfen 5 ¥ vaw WRomd W AR 242+ =0

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

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

(c) FfeRaa @1 aRETRT PITE—  Define the following:- ‘
() T & Null lines (i) =17 318 Central axis
§1% / Unit-111
3. (a) Rrg AIfTY &5 faw 717 &ifdwr e & fag wagor o < fReif e-ft @ | 399 @ wedw
fen Aeww W @ R ¥ T B gAY } )

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 1 & WA DI el r = ae™ W R T & RHA 2| gaiw ar
AN S = w9 A ¥ 37 W@ @il D gedt 31 7 AR
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.

(0) A fHe vie & o7 TS 71 F Tifohar @ RRE W v, w91 v, & ek aft wa
3R &S 97 v @ oY Rig S £ ;15+;17=;,17

1 2
If V3,V be the velocities at the ends of a focal chord of a projectile’s path and V the

i . 1,1
Horizontal component of velocity, show that, vz + -z = V_lz
1 2
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4. (2) U@ B TP TWEe 9% U¢ AN 81 AR W iR sifids @vor wdd SR
T 2 @ Rig AR 5 Fror ¢ S Iy B RRen wwg ¢ F gl 8, S aieR
P = Alog(1 + Bt) g1 fEiRa B €1
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) T vy T v, TE @ e a7 & wals g5 G W T Focay g & @
Rigavwfd 1-ev,=1+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)vy; = (1 + e)v,
3erar/OR

(¢) U Y (& & g5d W 91 @) 3R Rawawar (@1 fraera) 8, ador onie g
21 T B TRy A SR
A particle slides down a rough cycloid of which coefficient of friction is u
Discuss the motion of the particle.

501g / Unit-V
5. (a) U Y DRI @R p B Sl U Aread, Rt s k(velocity)? & TR

PAT B, SUSY 5 sud g1 &1 Giaor & %+u=h7’;;e2’“mg‘fsmqaﬁ
TR AR 9 @ Dw D NG YRS HIT BT STl b T

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) TS B TP MAHR g5 a9 # RRA Y HEAF §RT ¢ DI R N | TIAH I
ot &1 g IR 5 v & AR g7 ¢ W A= SwaT A Lge[14+ 0] &,
W&l M 45 &1 URMG 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]
Ci

where s is

where M is initial mass of the drop.

(¢) TP BT TP Ry Tl WX dadd Y8 & a9 D IAeia TeHE & | <9isy b
39 U GHIGRT cotd = cosf + cos GRI UK BN, W&l O YT ¢ BT >
Hfig fFdwie 2
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 cotd = cosf + cos¢,
where 6 and ¢ are its angular co-ordinates.




