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B.A./B.Sc. (Part III) Examination

MATHEMATICS
(Mechanics)
Paper : MT—-09

Time : 3 Hours | [ Maximum Marks : 46

Note .— The question paper is divided into three Sections
A, B and C. Write answers as per the given
instructions. Use of non-programmable scientific
calculator is allowed in this paper.
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Section-A 6x1=6
(Very Short Answer Type Questions)

Note .— Answer all questions. As per the nature of the
question delimit your answer in one word, one
sentence or maximum up to 30 words. Each
question carries 1 mark.
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1. (1) Define Tension and Thrust.
TAE TE YOI 1 aRwIfe i |
(ii)) Define coefficient of friction.
TS (UM SRl GRS i |
(ii1) Define common catenary.
THEY e w1 aifia wifsu
(iv) Write the properties of simple harmonic motion.
WA e fa &) fagean fafe |
(v) Define constrained motion.
gfqefea Tfa &1 9Rwifoa i |
(vi) Define Radius of Gyration.
qRymor e w1 9Rwifoa sl
Section-B 4x5=20
(Short Answer Type Questions)

Note .— Answer any four questions. Each answer should not
exceed 200 words. Each question carries 5 marks.
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2. The resultant of two forces P and Q is of the

magnitude P. Show that if the force P be doubled,
Q remaining unaltered, the new resultant will be
at right angled to Q and its magnitude will be

4P Q2.
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. Prove that the algebraic sum of the work done by
a system of forces acting on a particle is equal to
the work done by their resultant.
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. A kite is flying at a height # from the ground. If
the length of the thread is / and the top of the
catenary constructed is on the ground, then prove
that the tension on the kite and top will be
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is the weight per unit length. Show that the thread

2 42
d ( Y jw respectively, where w

1 h
on the kite makes an angle 2tan 17 with the

ground.
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. Radial and transverse velocity of a particle are Ar

and pb. Find its path and prove that radial and
2 e’
transverse acceleration are A“r——— and
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6. A particle is moving with simple harmonic motion.

Moving from one end to the center, it was found
that at three consecutive seconds the distance of
the particle from the centre are x;, x,, x3. Show

: . 2m
that a complete period is o where
X1+Xx
cosf=—"1-—"3
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. A heavy particle is suspended from a point by a
string of length a and then projected horizontally
with a velocity u, where ;2 =(2++/3)ag. Prove
that the string will be free when it has made an

1 -1
angle cos l(fj with the vertical.
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8. If the central force is inversely proportional to the

square of the distance from the fixed point, then
find the central orbit.
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. Find the moment of inertia of a right circular solid

cone of mass M, height # and radius a of the base
about its axis.
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Section—-C 2x10=20

(Long Answer Type Questions)

Note .— Answer any two questions. You have to delimit

your each answer maximum up to 500 words.

Each question carries 10 marks.
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10.(a) State and prove Lami’s theorem.

WM T I HIT H g HiT |
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(b) The earth’s attraction on a particle varies
inversely as the square of its distance from
the earth’s centre. A particle whose weight on
the surface of the earth is W, falls to the
surface of the earth from a height 5a above
it. Show that the work done by the earth’s

.. ) )
attraction 1s gaW; where a is the radius of

the earth.
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11. 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 :

(Zsinoc)
1+sina
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12.

13.
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One end of an elastic string is fixed and a particle
is attached to the other fixed end whose weight
extends the string to twice its length. The string is
pulled vertically downwards till it becomes four
times of its natural length ‘a’ then it is released.
Prove that the particle will return to that point after

time a/g(2ﬁ+4n/3)'
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A particle is moving with a central acceleration
which is inversely proportional to the times of the
distance. If it is thrown from the centroid at a
distance « from the origin with a velocity ./2 times
of the velocity for a circle of radius a, then show

that the equation of the path is rcos(e/ V2 ) =a.
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