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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,
S ST ¥ 1 o e S T v o T W
st Wl % o7 qEE §
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 H IR 250 V=31 A 31 7 9

Yl U % 3 gOH F
PART - C (@vs-¥) [Marks : 20
Answer any fwo questions (300 words each).
All questions carry equal marks.
FE S T FH W WY 1 TR 300 Vil A a1 &
Yl T & 3f A
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PART - A
(@ug-37)
UNIT - ¢

(3hT3-1)

-~
FamilN
-
p—

State m-n theorem for the equilibrium of three forces
acting on a rigid body.
WWW@#W%WW?W m-
n ¥Hg fafad |
(ii)  Define coflicient of friction.
A o R wft
UNIT - 11
(3@TE-11)
(it ) Define virtual work.
wfead s 1 viafyg St |

(iv) Write the equation of trajectory.

&I QY o] YR fofE |
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UNIT - 111
(ZHRTE-111)
(v) Define tangential and normal velocities,
w3t Ydta aen sifrentioe a7 @ afinfig i
(vi) Define Hook's law for elastic strings.
T S % fort g 1 frm fafiad
UNIT - IV
(3FE-1V)
(vii ) Define terminal velocity of a particle,
PHET =0 o w1femt 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 g fafEd s s et
o SR 99 & T == ¥ fag & St s 2
UNIT -V

(TF3-V)

(ix) Define effective surface of a liquid.

Tt 2 & yurt gy =1 wftenfing =R
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(x) Write the centre of presure of a homogeneous liquid

of density p.

p T ATl HRIA B9 % QM 6% o [9aynen foafEd |
PART - B
(Gug-4)
UNIT - 1

(s&Tg-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

- tan! a-buu

s u(la+b) |-

TS WGl o1 [6cd H+8 39 & 9T a 3R b ¥ sfea & @i =
e 0 w1 4fas wet R a9 T W, Swir dEm w e

2 1 afg wYl den <R % =¥ TN A o 99w’ 8 a gehid
&Ifed f& Him 9qaa 8 @el &1 vy ® gw™ gim

can-' 1 4 bu u'
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§) '

wefiifa FIA fF TF e e St 551 2 Y T gueR
ﬁﬁ%%ﬁuﬁ%ﬁ%mmﬁm:

47 3

3 ]og(2+\/§)

a

UNIT - 11

(FwTE-11)

4. 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 RZ%}Z u',
< fivg wa & fag A gum 9 @ Q) fafiys o0 o e =i €
G I 1 TH & T R 81 3R IS8T & t 3R ¢ gl

firg R oA R=%gn’.
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5. A heavy elastic ball drops from the ceiling of a room and after
rebounding twice the floor reaches a hej ght equal to one half

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

wm%ﬂﬁmﬁ%%ﬁwﬁwwﬁﬁﬁw
Eﬁwmﬁaﬂ%ﬁﬁéwﬁaﬁ%a‘rmﬁﬁé%mﬂm

1

o (1

UNIT - 111

(3TE-TI1 )

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 e € A s
I AT SR B @ fag FR e
(a) THH 3T RO [ ¥ qen
(b) ST TR Y W F wEeu ¥

2143/Arts/1720 6

http://www.mlsuonline.com


http://www.mlsuonline.com
http://www.mlsuonline.com

http://www.mlsuonline.com

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
vl

I
it returns to P 1s —tan )
T 27neh

IS TF *H01 %= O F GHI AR T @S 7 SHM &% 538 92

ferett fag P ST OP = b H § OP =7 few # 3 v 3 ot A
T

fog Fifsd ag F: P —tan | TEg % gyen e

2mh

UNIT - 1V

(FHZ-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
reteased from rest show that the distance fallen through in
timetis :

m Hefd =1 T S0 TeAhnv & 1ei9 T 0 gregy § e
e & forrem wfadia & % o T % soer & 9z & fygmmereen
& freran o < e R o6 ¢ F 7 S

me| -« ut
< )
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 1 f5E g9h6a (Fgs 8] ILATET o v Fyeray
%)%Ewﬁﬁmﬁwﬁﬁm%maﬂﬁﬂ%w%
RO ] G 3EF 99 & el g T g g

UNIT -V

(3FE-V)
10. Three liquids whose densities are in AP. Fill 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.

1 =7 9% w7 3R 741 F ¥, T afguER Tl § R
nﬁ%ﬁmxﬂwm@rﬁa%lmaﬁﬁﬁ%ﬁ%swﬁg
T W T T T TR Y g 2
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11. 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.
fordl 3ma@ ABCD &1 €& &= P & | f9aah! U o= AB %
N g U fF AR P I T 91 ol T d3 w1 0R @
v o faurfed &t ® 59 o yoiig s

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

(FFT3-1)

12. 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
tano 4

=]+ ——

tan 3 W

W 9N &1 T U §AF & 998 ') % 3 fagei & 7

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

3 fg 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 /I g O g A freda o # a4 v @ ot g qmd
Waﬁﬁ?Bﬁ?ﬁmﬁagW%mﬁ:WWeﬁ
IR g F A 73 A famaraen #F o 9 ) fag F6
uv=(l+e):(1-e)
UNIT - I

(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 QO is :
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THEFHFNfag OV agl & e § O &1 o @& s &
FHH M & S 9fa 3R goawH Y @ 1 u Tom ¥4 afR
w1y &1 wiady |t wid 39 g & w1 &1 kT @) | fag
A fF O xgTPRamamad ¢ .

——-—c +

ux _u_a 2k(x-a) L 1_82*(-1““)
k k 2k? [: :|

Also show that when it first comes to rest it will be at a

distance b is given by

7 ol fewesa % w19 9% yum SR foarmmeen 4 onar € o9 ue
T b f= | 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 I
T(+10)

are extensions of the strings beyond their natural lengths.
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m SAT 1 T HU, T faa 99 W feom & fageli AqaB

%! faem arelt @ W SHM & Rme § s 9 o famgeti @

TR Bl g e g | e T w1 e S @)
. mil'

s A T 21 fog wifwd fF Sem =1 awg 2n AT ®

Sifen 7, 1" Tanifask g % atfafte il § 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 ofd: 39 R fefsm ¥ s sma oy
ey AT 3R h TewE W ¥ T w5 feofy 7@ =20
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