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g e ST §l

Note : Section ‘A’, containing 10 very short answer type
questions, is compulsory. Section ‘B’ consists of
short answer type questions and Section ‘C’
consists of long answer type questions. Section ‘A’

has to be solved first.

Section ‘A’

freTfeRa sifa o7y TG 9941 & 3 T AT & ar]
7 g
Answer the following very short answer type

questions in one or two sentences. 1 x 10 =10

P.T.O.
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. A YUg o e farad |

Write the statement of Lamis theorem.

. gg fuvg & fafy= fagsli R frania Toaea o

& fem & fau wfcua =@ =1 fagra fafe)

Write a principal of work for a system of coplanar

forces acting at different points of a rigid body.

. R W@ = H aReta s |

Define screw and wrenches.

. gfge § T AUe da-fhE & Th Thd o |

TEIE & Uiaery fafed )

To write the condition in order that a general system

of forces in space should reduce to a single force.

. J& F UEAH A dF Ugad B fRa IHY

¥ 2

What time taken by the projectile to reach the heighest

point ?

. FEd A sl qRefe it

Define period of Motion.
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el T o faga fafed

Write the statement of the principle of conservation

of energy.

TAAA Ioh o STCY TAHM Teh ST 1 T &
T A foen § 9 & "ed w1 ¥ fared |

Write the formula to find components of velocity of
a particle moving along a plane curve in tangential and

normal directions.

afe ww wu fam feeon & wfqum & @ wdta
st & usi § frdl o o1 RO G HE H
7 fafed

If a particle moves in three dimensions then to write
the formula to find the acceleration of a particle in

terms of cartesion co-ordinates.

UMM e &1 wdd gaien fafed |

Write the Cartesion equation of the common catenary.
gug ‘9’
Section ‘B’

frefera &g W 941 & W ST

Answer the following short answer type questions.
3 x5=15
[ 31 P.T.O.
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1. T& <0 9@ @ &5 W ¢ 3R b A W |

faufsa sear &, T foeh 7ol & offae e g h g
Toied for afe gqfea stawen # &faw @ ST

A 0 ¥ 3R Tl & &5 W TUS 20 IV <N
HIA T, @

b—a

tan O = tan o
b

+a

A beam whose centre of gravity divides it into two
portions a and b is placed inside a smooth sphere;
show that, if O be its inclination to the horizon in the
position of equilibrium and 2a. be the angle subtended

by the beam at the centre of the sphere, then show that

tan o

t =
an b+a

AT

Or

Teh MR BH et fHfor ssk R w & T
THA YR Bl @l A9 | sieen fhar T %1 Tw
FIvita fog g/ Tkt fean 7o § 1 = & 9 oy
forgell # Y% ¥ Uk 9R w ASHIAT T § a9 aif
1 3TRfa w1 Afast fowol & ey T ot B
& g} Wi fean e 71 fag w5 g9
Ug 4w Bl
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A square frame work formed of uniform heavy rods
of equal weight w jointed together is hung up by one
corner. A weight w is suspended from each of the
three lower corners and the shape of the square is
preserved by a light rod along the horizontal diagonal.

Prove that its thurst is 4w.

. afg paw O < rufa=eel 9« foment feemd ereraq
T Tuisd fo o<g 318 9 ARt foren T@med =i
A 1 S| 02 : P2 ¥

If P and Q be two non-intersecting forces whose

direction are perpendicular, show that the ratio of
distances of the central axes from their lines of action
are Q% : P2

3T
Or

TEW (X, Y, Z L M NS fau amad x + y +z =
0 %! T fagu fafd I wifsw)

Find the null point of the plane x + y + z = 0 for the
dyname (X, Y, Z, L, M, N).

. T 53 T 989 a1 & fau fodl 99 guaa ) afg
= &I AR HT ATYFdH WH IR &SI AR &
sAfeehad ™ 1 T &, @1 9d gHde o1 fafas
T I A hifS |

[ 5] P.T.O.
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For a given velocity of projection the maximum range
down an inclined plane is three times the range up the
inclined plane. Find the inclination of the plane to the

horizon.

3gar
Or

™M ‘g’ dq9T SAEdepld T ol T 3Ted 7fd |,
<oisd foh & ¥ x g R o v Frefafed ey
gr1 fe=n s g—

V2T2 = 4n (a? — x?)
Show that in a S.H.M. of amplitude ‘a’ and period T,

the velocity v at a distance x from the centre is given
by the relation

V2T? = 41 (a? — x?)

. Th< e H Ufcsh ®Y T dchal HHIHLI T

ity |
To find the differential equation of central orbit in
pedal form.
YT
Or

ﬁvlavzﬁﬁmmg,mﬁﬁﬁ@
%uel: fihean 9 g ¥, fag wifsa &

(I =y = (1 + ey,
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If v; and v, are the linear velocities of a planet when
it is respectively nearest and forthest from the sun,
prove that

1-ey, =1+ e

N A

. Wk &Y Va9 U o §fds 9ude 1 T8 Jreay
4 gyafya fea smar 8, foget ufd s gefa w
Y & () T 39S T ¢+ T9F & 9¥=rq U H
I v 3R 3 T H =el T g8 s fifea 9 &
STt

V=R g = (e

A particle is projected with velocity V along a smooth
horizontal plane in a resisting medium whose
resistance per unit mass is k (velocity). Show that the
velocity v after a time ¢ and the distance travelled s in

that time are given by

v
v="Te® and s = ;(l—e_k[)

37gdr
Or

Ifg I HO AfTS F o I AR G TH T e
4 fedt a1 ¢ 9 g&fua e w9 foad afqy o

[ 7] P.T.O.
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% A7 & GUEART § O fag Fifee fm sus g @
Rt 3fed o1efi & T_Y H, y+ ax=b logx &
w®q # for@n 1 gehar ¥

If a particle be projected with a velocity u at an angle
a to the horizon in a medium whose resistance varies
as the velocity of the particle. Show that the equation
of the trajector can, by a proper choice of axes, by

put in form y + ax = b log x.
gug ‘¥’

Section ‘C’

feTfend g1 IF g9l & I I
Answer the following long answer type questions.
5x5=25

. 3P, 7P A9l 5P &I ShHS1: Wk GHaTg TS ABC i

9 st 4B, BC 91 CA &% 31gfewt fan & €1
e 9fomm, feen wd fRen Yen & w9
ity |

Forces equal to 3P, 7P, 5P act along the sides 4B, BC
and CA of an equilateral triangle ABC; find the

magnitude, direction and line of action of the resultant.

[ 8]
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3ar

Or

2q TAHIE i Teh W THT B & oFl (R 1 feaehq
T A & T § W@ 8, ve Afas 9 wHaal
1 FehTd HAIT: o AT B (B > o) T AT T Svae
T BT 1 &fas ¥ gohrd 0 ¥ @ Rl Hfeqd w6
fagm ¥ fag =i f&

tan O = %(cota—cotB)

A heavy uniform rod of length 2a, rests with its ends
in contact with two smooth inclined planes of
inclination o and 8 (B > o) to the horizon. If 0 be the
inclination of the rod to the horizon, prove by the

principle of virtual work, that

tan O = %(cotoc —cotf)

. ol iR wa T x;azy_'3=z_y L

m n

HAY: SO ool fohal hed §1 39 ool TR &
HST 318 R GHIHLO AT HifSTd |

[ 9] P.T.O.
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Equal forces act along the co-ordinates axes and along
~o_y-p_z-y
m n

YAl

the straight line al

Or

HAAA Ix + my + nz = 1 i A fa&0 feafq a@
HIfST |

To find the zero deflection position of the plane /x +

my + nz = 1.

. T m TAAH Th TR SR gR T R fag 9

ek @l ¢ AN THhI Tk 370U Fedle’ Sred fea
STl 1 9 9rg ST H SR ki o g [ 7l 3R
fd Ihve Sl i &A1 1 B a1 g9Iel T €)Y

Wik Tl &—
&
4n’n?
A mass m hangs from a fixed point by a light string
and is given a small vertical oscillation. If / be the
length of the string in equilibrium position and » the
number of oscillations per second show that the natural

length of the string is

& .
47t2n?
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3T

Or

3T Tiel w1 FEg 9 AR foen Fa wifed, S50
Hiex i g o feurd 25 e 2l SR & S FW
q g &fas foem § St § (g = 981 AHt/Awve?)

Find the velocity and direction of projection of a shot
which passes in a horizontal direction just over the
top of a wall which is 50 metres off and 25 metres

heigh (g = 981 cm/s?)

. ek TG P Uk THM hIfUTeh AiUS 7 = geb ot o g ga
O & T TR HIUA I H JoAal g1 <y fo
O OP & GHHU § q91 THh! feIn p R Tt
W & WY & 3T HIU FART § S OP §RI SR
S B

A point P describes an equiangular spiral » = ge® ¢°t &
with constant angular velocity about the pole O. Show
that the acceleration varies as OP and it is in a direction
making with the tangent at P the same constant angle

that OP makes.

[ 11 ] P.T.O.
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31erat

Or
Tw U, 59 W K 59 fma /W @ T, '
Mt & ST I3 & ITfew i fohan
< i e (e ) v A
R oIt @e S, SE o Wt H e, 98y an
y Qe SN T poF

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

time LV ("™ —1), where a is the radius of the sphere,

V is the velocity of projection and p is the coefficient

of friction.

. T U oA o I=<rid Th HiegH, foeenr staie

oA = mk ()7, T TG @S| TG A1 BT |

A particle is moving under gravity in a medium, whose

resistance = mk (velocity)” ; to find the motion.
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37T

Or

WA i TH MwR 35 arq H R g §991 g
¢ H I W W THAUA WK H g1 g fH
form # fiRA gC ¢+ 999 A€ SHHT o §—

& M 3 1 IR g

A spherical drop of liquid falling freely in a vapour
acquires mass by condensation at a constant rate c
show that the velocity after falling from rest in time
tis

Where M is the initial mass of the drop.

00000dO00000
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