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2143/Sc.
Second Year (T.D.C.) Science Examination, 2018

MATHEMATICS
Paper-I11
(Mechanics)

Time Allowed : Three Hours
Maximum Marks : 75

PART - A (@ug-37) [Marks : 20
Answer all questions (50 words each).
All questions carry equal marks.

T UvF a1 TS W F S I9 Vel § s q 9
FYT 9l o 3k 9HE B |

PART - B(@uz-9) [Marks : 35
Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.

JAF THE § Uh-UF T99 994 T, A Uid 99 Fifo |

T&F YT F IW 250 V=gl ¥ 1k 7 7

[sft gvl & af wEA E

PART - C (@us-W) [Marks : 20

Answer any two questions (300 words each).
All questions carry equal marks.
HE 2 I HIFT L el YeH I 300 U= § w8

auft gel & af wmm &
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PART - A
(TveE-3)
1. Answer the following questions :
(i) If three forces acting in one plane upon a rigid body,
keep it in equilibrium, they must.
afe faredt g8 fvg W e 9 goaeiia o9 36 JrarEe
W Ed g, @A
(ii) Write the relation between angle of friction and
coefficient of friction.
S o i s TorieR & st gy ffa |
(iii) The path of the projectile in vaccum is a parabola then

write the latum rectum and equation of directrix.

Y& Uy [WEEd a1 © d s9% Tfierna 9wl faa =i
geiterty fafad |

(iv) Write the principle of conservation of momentum.
Ham e &1 fagr fafed
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. . _ _ ix ) What do you mean by whole pressur a plane
(v ) Write the relation between angular velocity and linear (ix) i aur by whole pressure on a planc

surface ? http://www.mlsuonline.com

velocity.

HITE 3 ug s 90 § gy fafad HHGEAE Y8 R T = @ 379 9 gHe £2
(vi) Define amplitude of SHM and write the period of (x) Define centre of pressure.

SHM. e g &) it e

& 3Ed Tfa &1 A gfenfaa Fifee qon awa snad

PART - B

fG =1 3mad W fafad
(vii) What do you mean by resisting medium ? N (@es-w)

it weam | 399 F FaE 82 UNIT - 1
( viii ) Motion of a particle projected from the lowest point of ( i 1)

a smooth vertical circle of radius a with velocity u,

i _ 2. How high can a particle rest inside a hollow sphere of radius
where 2ag <u” < 5ag , write the equation of parabolic

|
a, if the coefficient of friction be T ?

path. 3
T w0 &1 T S o Freom e el fa} svafm am & a 55 & o Wrad M & el g8 W sfee & sifus e
TR i & fag | o 3 A I & TR 2ag <1 < Sag S W TF F0 formraen § @ wwa §, afz gdu s %
A IEEEa 9y 1 gHE fafad | &
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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

ﬁiﬁfﬁﬁﬁq%ﬁwﬁfﬁﬂ?ﬁﬁWaaﬁwm

fort 3 % uftfy & ow ¥ 3 A vae o B

4n 3
al| — +

3 Iog(2+ \E)

UNIT - II

(3=TE-11)

Four equal jointed rods, each of length a, are hung from an
angular point, which is connected by an elastic string with the
opposite point. If the rods hung in the form of a square and if
the modulus of elasticity of the string be equal to the weight
of a rod, show that the unstretched length of the string is

aﬁ%_
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Tl TR a $I 9R g9F I §E 98 3§ wg fag A
R It & N faada fag @ o ey S g 3 g
?1afs 38 ol & w9 A a=F R AR N F w@wya iw
& 98 & YR & qod &, ot fag wifoe s < = fon ot &8
g a2/ %)

Find the loss of kinetic energy (KE) by direct impact of two
smooth and elastic spheres.

< faa aun Yoo Tl F A e | fas S & er| Fa
Hifa |

UNIT - I1l

(F=TE-111)

Show that the time of descent to the centre of force, the force
varying inversely as the square of the distance from the centre

through the first half of it's initial distance is to that through

the last halfas n+2:-1-2.
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Iz fosdl su R frania 5a g % o7 F SERAIR! & @
fag Fifo fof 96 g H1 3R T o s g wem ey
=it qo fgdta emedt g0 =we™ H W 9 WHA H A9
m+2:m—2 BT

7. A particle of mass m is attached to a light wire which is
stretched tightly between two fixed points with tension T. If
a and b are the distances of the particle from the two ends,

prove that the period of a small transverse oscillation is :

meab J
b T(a+b)

m Hefd &1 T Hu fadl YREH arR & om g3 & . @ fer

fagall & o9 T a@ gro dten @i gam €1 3fe an & el &%
Fu &1 il a 3 b € 4 fog Hifs fF o B v <o
FHA &
mab
zn\ [ T(a+ b)]
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UNIT - IV

(FHE-1V )

8. A particle is projected along the inside of a smooth vertical
circle of radius a. from the lowest point. Show that the velocity
of projection required in order that after leaving the circle the
particle may pass through the centre is \[E:&(v@. + 1).

T HV a 1 961 3wl 99 & fran fag @ 99 F a1
%1 3R TRl e 2 1 3fe o1 g9 w1 g F uvEn T9F F A
TR & @ 94T 3 e e el J%(ﬁu).

9. A particle slides down a smooth cycloid starting from rest at
the cusp, the axis being vertical and vertex downwards. prove
that it describes half of the path to the lowest point in two

third time to the lowest point.
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10.

TF &7 TF U T 99 & w9 9 919 9 o frgen @
forepl S1e1 Seaiuz qen vid frewm 1 aft oo v @ faamamaen
Q wera & @ fog Fifae fF 9% /i o & gum o qy &
T 1 HAG ITh TG 9 g & HG &1 3 g1 2

UNIT -V

(TE-V)
A tube in the form of a parabola, held with it', vertex
downwards and axis vertical is filled with two different liquids
of densities & and &', If the distances of the free surfaces of
the liquids from the focus be r and r’ respectively, show that

the distance of their common surface from the focus is :
rd—r'g’
5-8

T TEeita spfa ) Toft, foaman il F19 qun o geaiuy

- 3 i s | W R E e we saw & ¥ ofe =5

& g g8 @ AW | T s A ¢ R @ fag Fifw

S IR aa R M ATh R

ro—r'd ¢
&9
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11.

12.

An ellipse is completely immersed, with it's minor axis
horizontally and at a depth h, find the position of it's CP.

T e et w9 4 gl 1@ v fefise € sae oy
3183 Gfa 3R b TeWE W R 1 @ F Y ferfd ww w2

PART - C

(@ve-v)
A heavy uniform rod, 30 cms long is suspended from a fixed
point by strings fastened to it's ends, their lengths being 18
cms and 24 cms. If the rod is inclined to the vertical at an

angle 0, prove that

25s5in6 =24
T& §HE 30 ¥ o= 9 s frga fag @ & el g
weH TS ], M 3 F fou w At g ¥ qur i # ot
18 [t qur 24 V. } 1 afe armaEey § o3 swiw d 0 FW
A B | fag = R

25sin0 =24
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13.

14.

15.

A particle is thrown over a triangle from one end of a
horizontal base and grazing the vertex falls on the other end
of the base.’ If A and B be the base angles and a the angle

of projection, prove that

tanca =tan A +tan B
wEHn, fF RE s iR w R AT Iwm i &
e Fid AR F@W M R rm tiakfoE s
3T Y01 A 741 B 31 W B o ® @ fag wifag i

tana =tan 4 +tan B
Find the Radial and Transverse velocities and Accelerations.
3 UE STIIRY AT F T F1d BT |
Discuss the motion of a particle of mass m is falls vertically
downwards from rest through a medium whose resistance
varying as velocity.
m E9HA &% %0 &t g N TEarERhe F I faumaen |
@ mern | B fa § forme afiiy 9 3 garumdt @ (o

& Tifd =i fara=mT shifsra |
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16. A hollow weightless hemisphere with a plane base is filled

with water and hung up by means of a string one end of which
is attached to a point of the rim of it's base. Prove that the
whole pressure on the curved surface and on the base are in

the ratio 19 : §.

U TOaeg YR % @Ed YEH Maig 5 9d 8 9 U
2t g, fooe we fou 3uF snur Y A F s fag | =

2, aesra T ¥ ) fog Fifse fe 9% 98 ik gaaeity R ™

|Vl T 19 : 8 % A H €
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