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Second Year Arts Examination, 2018

MATHEMATICS
Paper-III
(Mechanics)

Time allowed : Three Hours
Maximum Marks : 65

PART - A (@Us-31) [Marks : 20
Answer all questions (50 words each).
All questions carry equal marks,
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PART - B (@ve-9) [Marks : 25
Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.

mmﬁw—@mﬁaﬁ@,wﬁamﬁfm|

TF T A IR 250 V=3 A 37 7 9

Yl 9 % 3 goH F
PART - C (@vs-¥) [Marks : 20
Answer any fwo questions (300 words each).
All questions carry equal marks.
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PART - A

(E@Ug-37)

UNIT - |

(3hTz-1)
State m-n theorem for the equilibrium of three forces
acting on a rigid body.
WWW@#W%WW?W m-
n ¥y fefad |
Detine cofficient of friction.
A T = At i

UNIT - 11

(FTE-11)
Define virtual work.
wfead = & ey st

Write the equation of trajectory.
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UNIT - 111
(ZHTE-111)
(v) Define tangential and normal velocities,
wrst g aen sifrentioes a1 @y afinfig @it
(vi) Define Hook's law for elastic strings.
T S % fort g 1 fram fafiad
UNIT - IV
(FHE-1V)
(vii ) Define terminal velocity of a particle,
PHET =0 o w1fept 31 =) wfvenfig =fy
(viii ) Write the equation of the parabolic path of a particle
projected from the lowest point of a smooth verticle

circle.

SH WA Y FH gUeR fafEd s s et
e SR g9 & T == ¥ fag & St s 2
UNIT -V

(TF3-V)

(ix) Define effective surface of a liquid.

TRt 29 & yurt gy =1 wftenfivg =R
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(x) Write the centre of presure of a homogeneous liquid

of density p.
p T ATl HRIAT B9 % Q1 6% % [y foafEd |
PART - B
(Gug-9)
UNIT - 1
(3e13-1)

2. A ladder whose centre of gravity divides it into two portions
of length a and b, rest with one end on a rough horizontal floor
and the other end against a rough vertical wall. If the cofficient

of friction at the floor and wall be u and u’ resp. Show the

inclination of the ladder to the floor when equilibrium is limitng

ol a-buu

s u(a+b) |-

TS WGl o1 6 65 39 &1 9T a 3R b H sfea & @i =1
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i buu'
u(a+b) |’
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3.

Show that the length of an endless chain which will hang over

a circular pulley of radius a so as to be in contact with two

thirds of the circumference of the pulley is

47 3
al —+

3 Iog(2+\f§) '
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UNIT - 11

(FFE-11)
Two bodies are projected from the same point with the same
velocity but in different direction. If the range in each case
be R and the times of flight be t and t’ prove that R Z%g i,
< fyve &t fog A 9o a1 @ fafys <ol w % - €
IfE S &1 T ¥ TE R § 3R IgTAT e ¢ AR ¢ B Al

firg SR foA R=%gn’.
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5. A heavy elastic bal] drops from the ceiling of a room and after
rebounding twice the floor reaches a height equal to one half

that of the ceiling. Prove that the cofficient of restitution is

U WER 7T F FH B § AR § ok @ aw w @ g
W%ﬁwﬁﬁéwq@ﬁ%ﬁmﬁm%w
4
o (1
UNIT - 111
(3TE-111)
6. A particle describes an equiangular spiral , — 4,® with
constant angular velocity. Show that its
(a) radial acceleration is zero

(b)  transverse acceleration varies as its distance from the

pole.
TF 0 GRS Fffd |, - g0 o T W €A s
I AT IR A @ fag FR e
(a) THH 3T RO [ ¥ qen
(b) S TR Y W T F wEu ¥
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7. A particle is performing SHM of period T about a centre O
and it passes through a point P distant b from O with velocity
v in the direction OP Prove that the time which elapses before
A

! .
it returns to P s —tan )
T 27neh

IS TF H01 %= O F GHI AR T @S 7 SHM &% 538 9
ferett famg P ST OP = b H § OP =7 few # 3 v 3 ot A
£ g W
fog S8 78 T: PR ~tan"' —- wm % quan o
= .

2mh

UNIT - 1V

(FHEZ-1V )

8. A particle of mass m is falling under gravity through a medium
whose resistance is u times the velocity. If the particle is
released from rest show that the distance fallen through in
timetis :

m Hed =1 T S0 TeAhnv & e1ei9 T U gregy § aran
e & forrem wfadia & & o T % soer £ 9z &0 fygamereen
A firrn < < fag FR e ama § qa # <@ S

me| -« ut
By 14
u- m
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9. A heavy particle slides down a smooth cycloid starting from
rest at the cusp, the axis being vertical and vertex downwards.
Prove that the magnitude of the acceleration of the particle

is equal to g at every point of its path.

Th 9R & fH5E g9ha (Fgs 38 ILATET e v fyeray
%)%Ewﬁﬁmﬁwﬁﬁm%maﬁﬁﬁ%w%
RO ] G 38F 99 & el g T g g

UNIT -V

(3FE-V)
10. Three liquids whose densities are in AP. Fil] a semi circular
tube whose bounding diameter is horizontal. Prove that the

depth of one of the common surface is double that of the
other.

T =7 9% we 3R 741 F ¥, T afguER Tl § R
@%WMW%%I%W%@%EW
T A T TR T TR Y gt 2
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11.

12

P is the C.P. of the rectangle ABCD, the side AB being in
the surface prove that the line through A and P divides the
area in two portions, the pressures on which are equal.

forgl 3ma@ ABCD &1 €& &= P & | foaah! U o= AB I
s ¢ fag 0 fF AR P 3 o 91 ol T f3 H1 0R @
v o fauifed et @ 59 o yoiig s

PART - C
(@us-|)
UNIT - 1

(3®T3-1)

A uniform string of weight W is suspended from two points
at the same level and a weight W is attached to its lowest
point. If a and [3 be now the inclinations to the horizontal of

the tangents at the highest and lowest points. Prove that
tana 4

=]+ ooy

tan 3 4

W 9N &1 T U §AF & 998 ') & 3 fagei & ae

et g ¢ e fream fag = ww s woem wan B afe
39 @ = fag ol W@ e @ g v o qm Bl

. ﬁ;ﬁtana=1+W

tan 3 W'
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UNIT - 11
(F=TE-11)

13. A ball moving with velocity u, impings directly on an equal
ball B, moving with velocity v in the opposite direction. If e is
the cofficient of restitution and A be brought to rest after

impact prove that.

u ST /S g O g A freda o # 4 v @ ot g qmd
Waﬁﬁ?Bﬁ?ﬁmﬁagW%mﬁ:WWeﬁ
IR g F A 73 A faaraen #F o w1 ) fag F6
uv=(l+e):(1-e)
UNIT - III

(g&T3-111 )

14. A particle moves from rest at a distance a from a point O
under the action of a force towards O equal to u times the
distance per unit of mass if the resistance of the medium in
which it moves be k times the square of the velocity per unit

mass show that the square of the velocity, when it is at a

distance x from Q is :
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Also show that when it first comes to rest it will be at a

distance b is given by

7 ! fewesa % 19 9% vum SR foarmeen § onar € o9 e
T b fr= & g Bt @

(1 -2bk)e™™ = (1 + 2ak)e™2*

UNIT - IV
(FHE-1V)

15. A particle of mass m executes SHM in line joining two points
A and B on a smooth table and is connected with these points

by elastic strings whose tensions is in equilibrium are each T.

mil’

Show that the time of an oscillation 2%, |[——~ where L
T(+10

are extensions of the strings beyond their natural lengths.
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. mil'
A T 21 fog wifwd fF Sem =1 awg 2n T+ ®
Sifen 7, 1" Tanifask eerg % atfafie Sifdt § famr €

UNIT -V
(3FE-V)

16. An ellipse is completely immersed with its minor axis

horizontally and at a depth h. Find the position of its C.P.

TF e 6t g9 4 pold: 39 R fefsm ¥ s sma oy
A7 AT 3R h TS W ¥ T wg = feofy 7@ :1
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