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

MATHEMATICS
Paper-I111
(Mechanics)

Time Allowed : Three Hours
Maximum Marks : 75

PART - A (@us-371) [Marks : 20
Answer all questions (50 words each).
All questions carry equal marks.
it e SAfar ¥ | T T o SR T vl § 31feeR T 2
guft gl o o7 g9E ¥ |
PART - B (@vE-9) [Marks : 35

Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.

Y THE ¥ Ueh-Ueh T3 gd U, ol Urel 97 R |

TAE YT T I 250 U=kl A 3iferm T |
gt g9l & 3k 9HH |
PART - C (@Uue-1) [Marks : 20
Answer any two questions (300 words each).
All questions carry equal marks.
i T U HIfST | Fedsh T Al ST 300 U=a) | 3R 7 2
‘ Tt woAl & 3 THE ¥ |
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PART - A
(Tvs-31)
1. Answer the following questions :
(i)  If three forces acting in one plane upon a rigid body,
keep it in equilibrium, they must.
Ife fet gg fIve W o i Twaea e 36 Srgemaee
#TE A, A A '
(ii) Write the relation between angle of friction and
coefficient of friction.
oy T SR e TurieR 3 s wReey fafEg |
(iii ) The path of the projectile in vaccum is a parébola then

write the latum rectum and equation of directrix.

Y 9Y Wadd BT € O 3HE ATvers qen faar i
TRt fafed |

(iv) Write the principle of conservation of momentum.
wam e o fagr fafad |
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(v) Write the relation between angular velocity and linear
velocity.
ol A e Y A e fefad )

(vi) Define amplitude of SHM and write the period of
SHM.
et aTad Tif o T e ShifSe qe T e
1f =1 2TEd e fatad |

(wvii) What do you mean by resisting medium ? ' -
feriedt AT & S A T €2

(viii ) Motion of a particle projected from the lowest point of
a smooth vertical circle of radius a with velocity u,
where 2ag < u® <5ag , write the equation of parabolic

path.

T U1 I T S o Foeem et foreht Forht SEAle 90 %
TR AR Ffag® o 3T A Y S € S 2ag <u’ < Sag

31 qEaetta v 1 gHeR fafed |
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(ix) What do you mear by whole pres-sure on a plane
surface ?
TATEAE I8 R Toq0l </ § 2119 1 g £

(x) Define centre of pressure.

T 7 I gffiE wife )

PART - B

(@us-7)
UNIT -1
(gTE-1)
2. How high can a particle rest inside a hollow sphere of radius

1
a, if the coefficient of friction be ﬁ %

aﬁ@%@@‘l@é?ﬁé% Wielt 98 W e § sifres et

1
ﬁémwmmﬁmm%,wﬁ:ww ¥
q?
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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

Fefia HIY o T oTIEE SR S e a @ T qeeR

ﬁﬁ%%ﬁa@%ﬁ%,a‘rwmm

4 3
al —+

3 log(2+\/?_’)

UNIT - II

(3=T3-11)

4. 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 unstretehed length of the string is

g
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T TR a 9K §AE 99 g8 98 39 wivd fag A
et S € S fawia farg @ T TR S BT S g
%t-ﬁ&@%aﬁ%mﬁaﬁaﬂtuﬁ:aﬂmmw
@%%m%gﬂﬁ,ﬁmmﬁ@ﬁﬁmﬁg
mﬁaﬁé%u

5. Find the loss of kinetic energy (KE) by direct impact of two

smooth and elastic spheres.
a‘rﬁﬁwwﬁ?ﬁ%@amﬁnﬁmﬁmmm
Ffsw1

UNIT - III

(z@E-111)

6. 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 thi’ough

the last halfas t+2:n—2-
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of forelt o1 W AT w6 ¥ w ¥ SeRaR @ A
fag Fifsu f oa1 g &1 3R 9o o fuve gry yom e
= qun fgdta eneht @ wem H o 9l WHE HT SO

n+2:m—2 T

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 end;,
prove that the period of a small transverse oscillation is :

( mab J
T
T(a+b)

m T&fd 1 Tk Fo1 fordlt IREH IR F @ g © S & feer

fargafl % o= T el gr whten wien gam & | 4fe R < ol
U1 &1 gREl a 3R b & @ fag wifse fF T B2 sgaey SoF
1 A T
, mab
21{\[T(a+b)}
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UNIT - 1V

(F=TE-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 \/%g—-(ﬁ -2 l) :

T U1 a o1 a1t Seafer g & fream fag @ 99 & o
FT 3T ekl W | AfE HV 6 B SIS F VA THF g A 2
TR 8 a3 e g e ([ (V3 +1).
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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T 0 T T4 9 9969 & =9 W/ A9 #t 3R frgem ©
foreant ater Seafer qen 3 Freram § 1 afs 6o swam  farmmeeen
R vier & W g FAE fF 3w 9 a % 9o o vy ¥
aﬁmmwﬁﬁéwwﬁaﬁ%wwaﬁmm|

UNIT -V

(3TE-V)

10. A tube in the form of a parabola, held with it's vertex
downwards and axis vertical is filled wifh 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 éommon surface from the focus is :
ro—r'd’
5—-6
Ush Weeid A i el foraent wid 9 qor s1ar 3eafer 3
- QP gl @ T R S e e s aen & 1 afe 24
& 4 g8i F Y A g w9 ¢ 99 ¢ A < fag Hife R

S A aa At M A R -

rd—r'd ¢
698
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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.
e e foret 7 6 o 59 T PR ¥ R SR
a1e1 Afas aﬂ'{hmﬁm%laﬁﬁaﬁﬁﬂﬁmw|

PART - C

(TUE-H)
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

25sin0 =24
T&F §9F 30 . ot B @ fra forg ¥ A Tl 5T
Hﬁlﬁﬂé%,@@g%mﬁmﬁﬁg%amm@iaﬁﬂmﬁ
18 Y. qen 24%.%1&%@1?@33&31&1&9@01
s & A o A 6

25sin0 =24
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13. 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 o the angle

of projection, prove that

tana =tan A +tan B

e &1, ot froe & dfast sur & uew fat e s @ St
et & 9 A S TR F g M W R 1 afg faye &
YR 10 A 941 B 3R 989 =ivl o ® Y fog Fifeg i

tana=tan 4 +tan B

14. Find the Radial and Transverse velocities and Accelerations.
3T U STYEY AT F @O FA hifg |

15. Discuss the motion of a particle of mass m is falls vertically
downwards from rest through a medium whose resistance
varying as velocity.
m FSEA O T S et % e e
T e @ g fivan @ formen wfadiy 3 % o @ 1 w0
% 7ifd =t fera=rn whifsg |
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16. A hollow weightless hemisphere with a plane base is filled
yvith 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 : 8.

e e ST R ST T R T R S
<t g, foret U fag 3% MR @1 A & 0 fog | I
3, T T § | fag ity foR 9 78 SR FHAeTd SUR W

Fegof 3 19 (8 FH AU H T |
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