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15624
B.AJ/B.Se. (Part II) Examination, 2019
MATHEMATICS
Paper III
(Mechanies)

Time Allowed : Three Hours
Maximum Marks : Science : 75/Arts : 68
. This question p&per; con.tﬁins three
sections as under : _
| Max. Marks-
(Science-10/Arts-5)

Section-A B ‘N

This section coniains one compulsory quéstion
with 10 parts, .ﬁauing_ 2 parts from each unit, short
answer in 20 words for each part. All qﬁest_ions carry

lequa! marks.
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Section.-B wvE 'w' Max. Marhs-35

(Science/Arts)

This section contains 10 guestions having 2
questions from each wnit. Answer 5§ gquestions (250

words each) selecting one question from each unit. All
quesiions carry equal marks.
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Section-C WUT 'R Max. Marks-
(Science-30/Arts-28)

This section con.tainrs 4 descriptive type questions
(questions may have sub-&iﬁis:‘ms} covering all units
but not more than one questit_m from each unit, Answer
any two questions (500 words each). All questions carty
equal marks,
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DTGV fw =
1o (e) State Lami’s theorem. 1
- ot ¥ w wE fafed
(b) _Deéfine coeflicient of friction. 1
o i B IR Hifong !

. (&) Define common catenary and write its
———

Cartesian equation. - ’ 15+%% |

o Afed = tfonfie Sifeg om @
i wee fafed )

~, @ Define centre of gravity. 1
T % @ dfoafia SR

o) Define period of simple harmonic motion. 1

o o o w1 s e oo #f)

(» Define terminal velocity. 1
afim an @ fonfw s

(&) Define relative motion. _ ‘ ‘ 1
smifys R W wfoaf AR
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(k) Define angle of projoclion. l
T W o ke wi

- Define period of compression and puriod

of restitution. 1
U= Fie a9 S wie ) e wifeg
& Define cycloid. 1

9 W o )
Section BAGTS-®
. UNIT-I5-1

2. A uniform beam of length 2a rest in equilibrium
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pegatadistl-meebﬁomthawall.lfﬁbe-the

inclination of the beam to the vertical, show

that sin®6== « 2 = g
G . . .
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3~ A uniform rod rests in a verlical piane within
a fixed hemisphorical bowl whose radius is
equal to the length of the red. If p is the
coefficient of friction between the rod and
- bowl, show that in limiting equilibrium the
inclination of the rod to the horizontal is
tan”[4w @B-p?]. _ 7
Wiy oy fed st wwa § fed R
et 4 fm & froa B vg ® wnd
* W ¥ IR oY @R T R Ay T TS
.pﬂﬁﬁﬂﬁﬁlﬁﬁmuﬂaﬂﬁwm
¥ ¥ g tan {4 @-p?] AW
UNIT-II/3=ms-11 |

4 Find the centre of gravity of a thin uniform

hemisphericatl shell. . T
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‘yf heavy unilorm string YU ¢m IGDE, hangs over

\

1524

two smooth pegs at different heights. The pany
being hang vertically are of lengths 30 apqg
33 cms. Prove that the vertex of the catenary
divides the whole string in the ratic 4 : 5 and

find the distance between the pegs. 443
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UNIT-I/3&E- I

A partic]é is performing simple harmonic motion

*

'ofperiod 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 it returns to P is : 7

L tan 2L
nm [2:5]‘
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A perticle of mass m is attached to a light wire
which is stretched lightly between two fixed points
with tension T. If a, b are the distances of the
particle from the two ends, prove that the penod

of a small transverse naclllatmn ig q

mab
= [T(a+b)]'

m e # & F9 Rl wRdT | ¥ wm o
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T(a+bd) )"
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UNIT-IVA&TS-IV

Show that the greatest range up an inclined
plane through the point of projeclion is equal to
the distance through which a particle could fall

freely during the time of flight. 7
Wil Fifew fF T o9 W ST g A IW W
A S W R WK IgEE FE § [
= 3 & sow B ¥

/9-/ If the tangential and normal acceleratmna of a

particle moving in a plane curve are each

" constant through out the motion. Prowe that the

angle ¥, through which the direction of motion

turns in time ¢, is given by ¥ =Alog{l+Bt). 7
T

!Tﬁf&s‘{ﬁmwﬁmmm%w
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UNIT-V/3FE-V

—~0—If the masses of two balls be 2 : 1 and their
respective velocities before impact be as 1 : 2
and in opposite directions and be 5/6, show that

- each ball will alter direct impact move back with
5/6th of its original velocity, 7

@ g WS @ A fada el @ an @ el
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-
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g fr Wa ¥ WO YRS Wer el w@ Am @
: 56 T &M q 93 whem
w‘ .
_E:__ 11. A heavy bead slides on a smooth fixed
= _ :
o circular wire of radius a. If it is projected
o i
3 from the lowest point with a velocity just
sufficient ta carry it to the highest point,
preve that the radius through the bead, in
time ¢, will turn through an angle :
ﬂtan'I(sinht (f]]
and the bead never reach the highest poinh 7
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Section C/GYE-H

(@) A step ladder in the form of the letter
A with each of its legs inclined at an angle
a to the ?efﬁcal, is placed on a herizontal
floor and is held up by a chord connecting
the middle points of its legs, there heing
no friction anywhere. Show that when a
weight W is blaced on one of the steps

' e |
ataheight-fmmt}mﬂmrequalt.n;d
the he1ght of the ladder, the increase in

' the tenmon ofchord is —Whmu. 7
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A heavy rod of length 2, lies over a rough
peg_ with one extremity leaning against a
rough wall, 6 being its inclination with the
wall. If ¢ be the distance of the peg from
the wall and A the a.ng]e of friction, both
at the peg and the wall, show that if the

pnintnfcnntaétoftherndmldthewall-

be below the peg, the rod is on the point
of aiipping downwards or upwards according

as when @

sin?Bein(0 + 21) = (ﬁ-) cos® ), 7+1
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sin”9sin(d + 2)) = [%} cos® A |

A telegraph wire is made of a2 given material

and such a length ! is stretched between -

two posts, distance d apart and of the

_ same height, as will produce the least

pogsible tension at the posts. Show that
AT . B
£=(-i)smhl where A is given by the

equatmn?..tanhll 7
wteﬂummw:’tgimgﬁmtw
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(b) Show that the time of decent Lo the contre

of force, the force varying inversely na the
EQU“TE. of the distance from the centre
through the first half of its initial distance

is to that through the last half as

n+2:m-2, B
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14, (s A pa.rtn‘.le is deacr_ibmg a circle of radius

1524

a in such a way that the tangential

_acceleration is always % times the normal

acceleration. If its speed at a certain point

is p, prove that it will return to the same

o ) . ':.gﬂ
point after tlima (‘;;].(1“5‘ ) .1
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_,{/b)./ A light elastic string of natural length ¢

1524

has one extremity fixed at & point A and
the other attached to a stone, the weight
of which in equilibrium, would extend the
string to a length {,. Show that if the stone
be dropped from rest at A, it will come

to instantaneous rest at a depth (lf-lz)
below the equilibrium position. 8

! wwle e W el S W oW fiw
faig A W fom ¥ ol gm0 fv @ dem
§ du ¥ frem WX EEH W omen ¥ o
N L, wad o W w4 fog W fe
I v A A Froee @ fron IR R

wger wt Rafa } ,}(1,2-51“) A s T

ﬁmaﬂmﬁ'ﬁmi

14 [Contd....

http://www.uokonline.com

wodauljuoyon mam/ /s duy


https://pyqlelo.com

WO AU UONON MMM/ dj,;u{

15.

1524

{a) The masses of § balls at resl in a straight
line form o geomelric progression where
common ratio is 2 and their coefficient of

vis s 2
restitution are each 3’ if the first ball be
started towards the second with velocity

¥, show that the velocity communicated to

: . e
the fifth ball is (g] u, 7
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(b) 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 ? 8
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