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2143
Second Year Arts EXAMINATION, 2017
MATHEMATICS
Paper 111
(Mechanics)
Time allowed : Three Hours
Maximum Marks : 65

Part A (@UE '31) Marks : 20

Answer all questions (80 words each).

All questions carry equal muarks.

w9l yvT sfrard £1 goE §vF F IW UE vi=)
g AyF 7 B W Ivi F HF gEA &
Part B (@Y% '®) - |Marks : 25)
Answer five questions (250 words euch),
selecting one question from each Unit.
All questions carry equal muarks.
y&IF §FE O U ¥7 Y90 gU. A Wi §ed
FIAGI A% F¥4 F IA 250 y= @ SfyE T
g @ar gv F sfF garg &
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Part C (@UE ‘W) [Marks : 20]
Answer any two questions (300 words each).

All questions carry equal marks.

F7 g Fv7 HifAU FEF YT F FW 300 v
g dfywm 7 g Qe T F oF gum &

Part A (@US '37)
1. Answer a!:l questions.
ot v $ I e
Unit 1 (& 1)
(6)  Define friction and type of friction.
o dR 9vm & yER & ot #ifem
() Find the equation of resultant.
ot #F gHERw §@e St
Unit I (3FE 10)

(tir)  Write the principle of virtual work for a system

of coplaner forces acting on a particle.

fFdl #9 W fravia vasy 9w fog
fen wfeva +d-fagm fafaw
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(ivy Find the tension in a string or thrust in a

rod.
T OH GI® W Tue H YU A I

Unit I (3FE IID)
(¢)  Define Radial and Transverse velocities.
9 TE ey am & wfeafea wifeal

(i) Define nature of Simple Harmonic Motion

{S.H.M.).
T o T o wE W aRfE wif)
Unit IV (3&FE IV)
(vii} Define cycloidal motion.

Twig nfa #: afeafim wifsw

{viiiy Write value of Latus rectum of a parabolic

path.

wadty 9y # Afyems w1 AR fofen
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Unit V (F&E V)

tix) Find the specific gravity of a mixture of n
different substances of given volumes and specific
gravities.
fafim ol & fasm w1 fofore s @@
Fifae s 9% g9 wa fafre w9 f
™ R

(x) Define centre of pressure.

T ®3 FH gy ey

Part B (G0E ‘¥

Unit I (3T 1)

2 A uniform wire AOB is bent at O into two straight
portions inclined at an angle 8, OA and OB being
of length @ and b respectively. If OB is horizontal

when the wire is suspended from A, prove that :

b2

0= —0—
o8 ala+2b)°
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@WHHRAOB,OWE“IFﬁaWﬁﬁW
T 3 e W ®IM o ¥1 A0 3R OB W T
FOT: o W b T AT AW W H wEEH W OB

&g wa @, @ foag wfww .

b2
T da+2b)

cos(

A heavy uniform string 90 cm long, hangs over two
smooth pegs at different heights. The parts being hang
vertically are of length 30 and 33 cm. Prove that
the vertex of the catenary divides the whole string
in the ratio 4 : 5, and find the distance between

the pegs.

w90 UM W TwEAR G fafem EEE #®
3 ol @fedi W oewdr ¥ FERR TR T
wi w1 wrgal 30 @ 33 & ¥ fag Wit fE
Fferl w1 YN @ TE W 4 2 5 F U@ A
faonfsrg T & aa gfedl ® mea g0 9| e |
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Unit 11 G&E 1D

Five weightless rods of equal lengths are joined together
so as to form a rhombus ABCD with one diagonal
BD. If a weight W be attached to C and the system

be suspended from A, show that there is thrust in

w
BD equal to 73
THH TRER & O WREN TV WER WE g %
afF ww fawv BD wfes ww=gydw ABcD =1 IR
CTR T YR Way e 3@ &8 g =+ A
5 2 W
ﬁwm,ﬁmmﬁmnwﬁaﬁ
# T T
A body is projected at an angle o to the horizon

so as to just clear two walls of equal heights ¢ at

a distance 2¢ apart. Show that the range is equal

o
to 2a cot — .
2

T fyog w5 &fdS 9 o ®U W @ TFER B
m%ﬁﬁa‘fwfﬁﬁaaﬁaﬁaﬁ?ﬁza
Tt WM, I W wT ) fag wifew 5 wm

F1 HA 2acot% e
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Unit 111 (&3 11D

A particle describes equiangular spiral r = ge™ with
constant speed. Find the radial and transverse component

of its velocity and acceleration.

TF FU HAESIE JUA r=ge™ W GEHA A
[ 9o T OTEE AT AN HAWEY A dW @
A wifaw

A particle starts from rest at infinity and falls on
the surface of the earth. Find its velocity at the surface

and at the centre of the earth.

a2 ®E FU o g0 W fwmmErw § gl w9
w frn & 1 gt 7@ W AW el & wm W
TET T SR AN [qE R

Unit IV (3FF 1V)

A heavy particle hangs from a point by a string of
length «. It is projected horizontally with velocity U
such that 2 = (2++/3) ag . Show that the string becomes

1

slack when it has described an angle €05 ] with

Ca | —

!,
\
the vertical.

ot P.T.O.
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wF uf FU oo crER @t T gw e fag W
woEEn WA ¥ ooiw few dffw fowm § U oA 9,
& ot -2+ 3) ag Ta@ fF s ¥ fag Ffeg

|
J

[

5 € 39 99 el Bl 9 9% FEPR | cns“‘[f
FW T A R

A particle slides down a smooth cycloid starting from
rest cusp. Show that when it arrives at the vertex,

the pressure on the curve is equal to twice the weight

of the particle.

T w fHH TS & swEm § fameen 4 @
B R F e fima ®) fag wifwg f6 S9 9w
vid W uEEa & A 9% W T FU FH WK H
TE T R

Unit V (3FE V)

Prove that the pressure at the centre of gravity of
a triangular lamina wholly tmmersed in a homogeneous
liquid in any manner, is one-third the sum of the
pressure at the angular points.

8
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fuz #reg f& s w39 # f& ot 9FR
i fefea BysFR ed % e w3 W AR
% W W gE ® Am @ uw-faed da R

A quadrilateral ABCD is immersed in the liquid with
CD, the free surface and sides AD and BC vertical
of length o and B respectively. Find the depth of centre

pressure in terms of o and PB.

TF IR 92d ABCD ¥ S CD I IS H
¥ iR o AD, BC FEBR qN FAM: o AW B
e W T T HE F TR ¢ AR pF W
q @ Hifad)

Part C (@8 ‘®)

Unit I (3&E D

A perfectly rough plane is inclined at an angle o to

the horizon. Show that the least eccentricity of the

ellipse which can rest on the plane is :

2sina 3
L1+sin0t J

9 P.T.O.
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uw T wH A dfaw  wW o W FgE G T
wefsts s fF g0 W Tz ® ® 9% 9

U 2sinu 5
Vi 1+sina !

Unit 11 (318 1)

Six equal heavy rods, freely hinged at their ends from
a regular hexagon ABCDEF which when hung up by
the point A is kept from altering its shape by two
light rods BF and CE. Find the thrust of these

rods.

@:wmﬁm@ﬁﬁwﬁeﬁ?%
R TH WAUZSS ABCDEF oW €1 T A BN
TEA WA ¥ 3R d WREW S BF 79 CE 5N
T ¥l ® emiEfda TEn W ¥+ oSl A
Joie T I
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Unit LI (3%1E 1)

If A be the height due to the velocity ¢ at the earth’s
surface supposing its attraction constant and H be the
corresponding height when the variation of gravity is
taken into account. If r is the radius of the earth,

then prove that :

1 1 1

h H r’
Afg TEETFAM F SR OWAT W G gE am §
v A " HE T FE FU 4 S aF TEAd €
A 9 AU § 9fEds w5 owm i e W
@A FN H FEAE TH VAW B AR geAr w Brow
r 3 @ fag wifs3 f=

Unit IV G&FE IV)

A particle is projected from the lowest point of a vertical
circle with a velocity just sufficient to carry it to the
highest point. Find when and where the particle will

leave the circle.
TH F FHEW A FH fam fag 4 @ a1 @
% | W@ wits fe w0 g9 R FA e wel Sem 2
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Unit V (3&TZ V)

16. A quadrant of a circle is just immersed vertically in
a heavy homogenecous liquid with one edge in the
surface, Find the centre pressure (C.P)

T guur RS 9l @Rt 3@ 4 9% 3 TR
T ¥ fF s 7@ TR At 0F BN TR TR
¥ % o w=s fafa @@ &40
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