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Define (GRERIT HIRR) -
Angle of friction. ST 10T
Null lines. I SIPURECI
Unstable equilibrium. 3R T
Equation of Null plane of a point (f, g, h).
Reg (f, g h) B STET T T FHIBRT
Normal Acceleration. 3if¥effqe @RI
Simple Harmonic Motion. Rel 3t Ifd
Terminal Velocity. 31 97|
Equation of cycloid in terms of s and y.
9 y & 9l i Tpe BT WG
Central orbit. T B&T
Principle of areal conservation. &Thel-FivervT Rigr
Part - B (Compulsory)
o [WRT — g (efsanrt))]
The moments of a givensystem of forces about three points (2,0),

(0,2) and (2,2) are 3, 4and 10 units respectively. Find the magnitude
of the resultant foree:afid find the equation of the line of action.
el R T wgaei e Fem & Rgait (2,0),(0.2) IR (2.2)F
A& ST AT, 3, 4 9 10 3o $ | gRom 1 gREmT 9 fhar YT
P NG T SRR |
Showthatshape of the common catenary is a parabola.

R /ARA & amra BRI B gy wRaer™ B 8|
If the angular velocity of a point moving in a plane curve be constant
about a fixed origin, show that its transverse acceleration varies as

its radial velocity. afs T waaa g 3 TR &g 1 77 g

A P 3 erEe 2 9 Rig SRR R ST SIgYRY ORI SR

P77 D TEAHA BT &I
A particle is moving with SHM. Its distances from the middle point

of its path at three consecutive seconds are Xl,‘ X, X,. Prove that the
time of a complete oscillation is :

v SHM & 91 & Aer fg < el Bur 1 € SeRIeR waver |
Rl X, X, X, ¥ g Bifmy 5 ot srracioprer ¥
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6. A particle describes the curve r* = 2ap under a central force where
pole is the centre of force. Find the law of force. ¥ DT IR qA D
TS 9% 12 = 2ap ¥ AT Rl & Wl g a1 D= & | ¥ FpE s
R -

cos

Part-C (317-4)

Unit - I (3B18-1)
7. (@) A uniform rod can tumn freely about one-of its ends is/pulled aside
from the vertical by a horizontal force acting at the other end of the
rod and equal to half of its weight. At what inclination to the vertical

will memdrest?vasmmwwﬁ%$mﬁawmnﬁww
ﬂzﬁﬁl%lssa%@%ﬁﬁaﬁrwérmaammmm%lm
nﬁaamqﬁmwwsa%mmenmtlmﬁmﬁsmﬁ
e ¥ B SHEAER ¥ Recl HPT AN €7 |

(b) A ladder whose C.G. divides it intd two positions of lengths aand b,

rest with one end on a rough horizontal floor and the other end
against arough vertical wall, Ifthe coefficient of friction at the floor

and the wall be respectively H and n', show that the inclinatton of
the ladder to the floor, When equilibrium is limiting, is:

wﬁamwﬁsﬁﬁwﬁambﬁmtlmmwm
waﬁmmﬂwawmﬁamﬁiﬂaﬂwmm%mﬁw
qor SR TN NS A L AR o o veifa il &
Qe Fger 3 g P 6 A gIE E:

- a-bpp’
Wa+b)
8. '@ ~ Show that the length of an endless chain which will hang over a

circular pully of radius a so as to be in contact with two third of the
circumference of the pully is: T&Rid FRA P fF71-RR o1 92 SoiR

I B a 6 7 gUER R B |1 e 9 & W99 H &, W 9wy

4 3
. a +
TS B {3 Iog(2+\/§)}
() Six equal heavy beams of weight W each are freely jointed at their
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ends to form a hexagon and are placed in vertical planc with opg

beam resting on a horizontal plane, the middle points of the two
upper slant beams, whicli are inclined at an angle @ to the horizon,
are connected by a light cord, [ind the tension in the string in terms

of W.ando . ,
C WUR D g w8 qUS WESAd® i B RRY U¢ 59 yaw
o ¥ 1 s weper ) o T8 SEAER Wier F 59 g Ty
o uap qus Aifiyer rererer Y V& | B TR @ 7ot B wey f@vgaii @,
- & Ao @or ox g § W ARET O grr e i ¥ w
0D ud} §, A F gwr g PINA | ,
Unit - 11 (p12-10)

A particle of mass m moving in a straight line is(actéd“upon by an

' . . MY ' mya’
attractive force which is expressed by T, o X<a and by v

a&‘@'

9. (a)

for X > a [rom a fixed origin in the line{ [ftheparticle starts from rest
at a distance 2a from the origin. Proye diat it will reach the origin -

.wiﬂ]avcltwcfly ,prﬂ : :
m HERY B Pur ge S el AT g Y, o X < a7l v e

W%\Maﬁm% oo X > a ch e %“i P e §, e
QA Spaverral HX aeer %@Hﬁ%ﬁmﬁaﬁg%m e
AR 0 g R 20 9 R Famrreen & < & o g A 72
T PRI 2 A7 9 g3

(b) A partiCle'of mass m hangs from a fixed point by alight strin

gin?q & small vertical displacement. If [ s the length of th string li
equilibrium position and » the number of oscillations PEF secon

gand_is :

“show that the natural leng h of the strinoe i (1’—&’)

ma%aur:mawaamat@@‘mamwﬁm #?rra'cﬂﬁ?;"%am
T WY Setery fem 1 P a4 d | gfy ;@:?Eﬁmﬁ@lﬁﬁ
T 1 Y ven S ammgfi n S RBUE o Rig o 75 S P

K
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10. A heavy particle is projected verticy) ly upwards in a mediuri, Lﬁe
, f 2 e
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resistance of which varies as the square of the velocity. It has a kinetic
energy k, when it passes the same point on the way down, show that

o H U
the loss of kinetic energy is m‘ where k, is the limit Lo whic

energy approached in its downward course.

RE wrﬁm%na%aﬂﬁmﬁmﬁmaemaﬂ#aﬁwﬁ |
SEATER R § SR o N BT o ¥ 1 AR o vy Rt g
wsﬂaﬁﬂﬁmmﬁk}%aﬁﬁl&’mﬁﬁswaﬁmwaﬁaﬁ?

2

ky e

TR gan S R Y ol & < I Soll B g9 21, STET

ktma%#l%ﬁ IR RRY 9w if < Soff &
Unit - 111 (S®13-1I0)

11. (a) A particle is projected along the inner surface ofva smooth vertical

o1
circle of radius a, its velocity at the lowest point being \/ 95)ag .

3
Show"that it will leave the circle-at an angular distance cos™ ( 5

. '{3 ,
from the highest poifit. and its'velocity then is gag‘.

IS HT aﬁwﬁﬁﬁmaﬁmfﬁﬁsﬁzaﬁa%muﬁ%m
a1 g ¥ 2[99 ag ¥ 9o T 21 g VA 5

) 3
ﬂﬁﬁﬁﬁﬁcos"(g) Y g8 W 99 A 9D BIg W AR 99

3
THY IHBT AT 3% BT |

() A particle starts from the vertex of a cycloid whose axis is vertical -
and vertex upwards. Prove that it will leave the curve when it is
moving in a direction making with the horizontal at an angle 45°.

TS PO U Aol & A fRrmazen ¥ vamn 31 e e o
aiER a1 A SR ¥ | Rig PR 5 98 9% W 9999 9 SR oy
T AT ¥ 45° T PO TN 5T TREA A
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Scanned by CamScanner



ol —
2. (a)-- If two equal and perfectly smooth elastic spheres, impinge obliquely,
prove that they interchange their veloci tles resolved in the direction

of the line of centres.

afy 2 99H 9 gui: mﬁﬁﬁwm%mﬁaﬁmﬁs
DT G P @A A 3 SN

®) Ifv andv,are velocities of-a planet when it is respectively nearest
and farl:hest from the sungsprove that (1-e) vi=>1+e)v,

v, ARV W%%WWW@W%@%WW
mﬂﬁﬁqiﬁ@lw’%ﬁ‘r%ﬁﬁmﬁ?(l—@v =(1+e)v,
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