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II Year Science Examination, 2016

MATHEMATICS
Paper—III
(Mechanics)

Time : Three Hours
Maximum Marks : 75

PART - A (@UsS-31) [Marks : 20
Answer all questions (50 words each).
All questions carry equal marks.
Tt g St €1 o U o ST T9E v § SR | 2
[eft geHl & i THE T
PART - B (@us-9) [Marks : 35

Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.

Y 3PS Q Ueh-Ueh U9 IAd §U, TSl U=l Y97 SIS |
» T AH T T I 250 Vsl 9 31 7 8

[ft g9l & i TaE ¥
PART - C (@Us-H) [Marks : 20
Answer any two questions (300 words each).
All questions carry equal marks.
IS SN UT HISIY | FF T ol SR 300 F=ai | 36 7 2|
Tt g & 37 FHE T |
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2. (i)

(ii)

(iii )

(iv)

(v)

(vi)

(wvii)

PART - A

(@us-31)
Write the condition of equilibrium of three forces acting
on a rigid body.

T fve W & = s@l & eraria e ¥ o
g gfdery fafad | ,

What do you mean by directrix of the catenary ?
FfeTdt =t Fraan ¥ 39 == T §2

Define virtual work.

shfeqd rd =1 gRifya Sifsd |

What is Newton's experimental law of impact ?
T 1 YIRS o2 fam o gar 2

Define radial and transverse acceleration.

T T STIRY RO Sl IR SIS |

Define simple harmonic motion.

IS 3Ed g =t gy fafias |

Write the formula for velocity and reaction of a particle
which moves along the inside of a smooth vertical
circle.

SH HU % 97 T§ yfafskan &1 g7 fafed s o fay
T4 o L A T |

(viii ) What do you mean by resisting medium ?

(ix)

£x)

FieRieh Areay ¥ 279 gHEa §2
Define surface of equal densities.

FAM ¥ % g8 1 9RHfEa St |

Write the coordinates of the centre of pressure in polar
coordinates.

syt Fiderias & e = ¥ Pt ferfad
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PART - B

(TUs-9)
UNIT - I

(F=T3-1)

2. A sphere of radius r rests against a smooth vertical wall to
which it is attached by a string of length 1 fastened to a point -
on the surface. Find the tension of the string.
@rﬁﬂﬂfﬁﬂﬁﬁ@ﬁﬁ:@@m?ﬁaﬂ%wﬁ
Wﬁwﬁ%nﬁéaﬁw#@ﬁgmlmﬁﬁw
ﬁﬁ%,ﬁwwﬁn%%&ﬁgmﬁm%m@ﬁ
qATd G it |

3. Two equal and uniform rods AB and AC are freely jointed at
A and rest in a vertical plane with their ends B and C resting
on a rough horizontal plane. of p be the coefficient of friction
and O be angle between two rods, then in limiting equilibrium,
show that :

o gt o AL
sinf@ = —————(l E 4/12)

awﬁww@ABaﬁtACgﬁm@Amﬁgﬁ
< AR a@ § feud & den 3 fal B 3R C U e Afa
aaqzﬁ%gq%mﬁwmpamaﬁ@%ﬁ%aﬁm
07 0 B A Fraw gge | s w6

au
(1+447)
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4.

UNIT - II
(3=TE-10)

Four rods are jointed to form a parallelogiram, the opposite
Joints are jointed by strings forming the diagonals, and the
whole wystem is placed on a smooth horizontal take. Show
that their tensions are in the same ratios as their lengths.

=R B hl WER S T TR Fqefst o 71 & | frada
ﬁ@f%@ﬁﬁmﬁgﬁmw%méma@ﬁa%
ﬁﬁ@lwmaﬁmﬁﬁﬁmﬁawwﬁm
m%lm%ﬁ%mmmmﬂﬁ@%%m
3T H 3! e ar gt ¥ |

A heavy elastic ball drops from a ceiling of a room and after
rebounding twice from the floor reaches a height equal to one

‘half of the ceiling. Show that the coefficient of restitution is

Ya
()"
T HR IR 7T 7 it o @ ARt § ok & a) vy 9
ST BT B I e S 9 Ut ¥ | fag w1 e vy

TS (yz)y“ .l
UNIT - 111
(3=T3-111)
0

A particle describes equiangular spiral r = ae® in such a manner
that its acceleration has no radial component, prove that its
angular velocity is constant and that the magnitude of its
velocity and acceleration is each proportional to r.
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@Wmﬁﬁﬁr=aeeﬁwmﬁm?%ﬁ
FHRT el =101 A | g =2 R 359 i & s
MHmmawaamﬁﬁmwvﬁWWr%W
BT

7. A point moves in a plane curve so that its tangential

acceleration is constant and the 'magnitude of the tangential
velocity and normal acceleration are in a constant ratio. Show
that the intrinsic -€quation of the path is of the form

s=Ay*+By+C.

T 0 TF §HA o H 39 YRR T FT & r el
me%aﬂrmw@@aéﬂmmmmﬁm
T AT ST TR T4 © | s e R v w5 S gt

s=Ay® + By +C ¥9 8 8|
UNIT - 1V

(FHE-1V)

8. Ofa particle is projected along the inside of a smooth vertical
circle with a velocity just sufficient to take it to the heighest
point, then show that the pressure at the lawest point in six
times the weight of the particle.

aﬁ:@m,mfﬁaﬁﬁmﬁ%m@@aﬂﬁﬁm
mw%wmﬁﬁaﬁaﬁgm@ﬁ?ﬁm
ﬁm%mﬂnﬁﬁwmm%waﬂazwm%u

9. If a particle slides down from rest at the vertex of a cycloid,
whose axis is vertical and vertex upwards. Show that the
velocity at any point is due to fall from the tangent at the
vertex.
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10.

11.

o T T R, o S1a SEATER A ¥ S ¥, I W

vﬁmawﬁm%lmﬁﬁﬁﬁmsﬁﬁgmm

m%mﬁmﬁﬂmﬁaﬁmﬁiﬁéﬁzmww
ﬁmﬁgwﬁmﬁwﬁﬁmmaﬂml

UNIT -V

(3HE-V)
A thin circular tube of uniform bore is half filled with equal
volumes of three liquids of specific gravites 3,4 and 6 and is
kept with its plane vertical. Prove taht if the diameter joining
the two free surfaces makes an angle 6 with the vertical then

tan9=1%§ .

@waﬂaﬂqﬂ?ﬁmﬁswﬁmmﬁm%am
3,4®6aﬁwmaﬁsaﬁ%wmﬁmuﬁ
g‘é%lmﬁﬁﬁ%aﬁﬁgﬁq@faﬁﬁwﬁmmswfm

& 0 T s R, A tan9=‘%5.

A triangle ABC is immersed in a liquid with vertx C in surface
and the sides BC and AC equally inclined to the surface; show
that the vertical through C divides the triangle into two parts,

the fluid pressure upon which are as b*(b+3a):a’(a+3b).
@ﬁgaABC@aaﬁwmﬁqﬁmaﬁmw%ﬁ
maﬁﬁcaaﬁmﬁ%aﬂigaﬁBcamACw@t _
wmm%,ﬁmmﬁﬁcﬁgﬁﬁaﬁﬁswfm
i@ﬁgﬁﬁﬁﬂvﬁ’ﬁ'fﬂmﬁﬁm%ﬁﬂmm

b(b+3a): a*(a+3b) F FTTTHT

2143-SCI1./4100 6



12.

13.

PART - C

(@ve-w)
A uniform chain of length | and weight W, hangs between two
fixed points at the same level and weight W! is attached at
the middle point. If k be the sag in the middle, prove that the
pull on either point of support is :

£W+LW' +LW
21 4k 8/

| =g T W YR el THEHH SiSTR U &1 $9E W o fer
fogaTl & wen vt g€ € 93U e g W TE 9R W
TSH BT 2| AR 72 F 7w k &) @) fag w4 55 emum &
fordt ot fag W fEa=me & .

iW + LW '+ iW

2] 4k 8/
A particle is projected with velocity pu from a point on a plane
inclined at an angle o to the horizontal. If R, and R, be the

maximum ranges up and down the inclined plane, prove that
1 LA

B i R. s independent to the inclination of the plane.
1 2

TF H p 97§ 7d FHaA & TRt fag @ S dfaw ¥ 919 o
10T S ¥, HHT S ¥ 1A R, 9 R, T TG F SR

1

l
AR a1 919 i 3R Afasraq ww 2 6 fag =3 65 R

THAA & Fgohrd W R 7 =
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14.

15’

16.

a P
%

4

R
A light elastic string of natural length | and mq‘dulus;of elasticty
A is hung by one end and to the other end is tied a particle of
mass m. Discuss the motion of the particle.

@lmmamxummaﬁﬁaﬂm@ﬁ@
ot § oot g ¥ 99 39F g R W m S99 F1 TF &0
YT 7T ¥ | ST hi TG i fae= w1l |

A particle of unit mass is projected vertically upwards with
velocity V is a medium whose resistance is kv. prove that
particle will return to the point of projection with velocity U,
where :

T Hefd 1 T w1 V a7 ¥ Seafr fgwm § W 6 iR
G Tregg § %ent wan © foaen wfady ky ® | fag 0 & =0
g9 fag W U a7 9 Al T3 w8l

U+V—glogg+kV
: k g—-kU

A parabolic lamina is held vertically under a fluid of uniform
density such that the latusrectum is in the free surface. Find
the centre of pressure. ¥

T WEAaE U2e Rl Th S & e H SHEiEd: 39
R fom & fr e 95-98 ¥ ¥ 1 9 &= F1d SIS |
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