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Mechanics
Paper - MT-09

Time : 3 Hours ] [ Max. Marks :- 66

Note:

ﬁ%@T :

Note:

ﬁé@T :

The question paper is divided into three sections A, B and
C. Write answer as per the given instructions. Use of non-
programmable scientific calculator is allowed in this paper.
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Section - A 6xX1=6
(Very Short Answer Questions)

Section ‘A’ contain six (06) Very Short Answer Type
Questions. Examinees have to attempt all questions. Each
question is of 01 marks and maximum word limit may be
thirty words.
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1) (i) Write the formula of reciprocal polar form of Central orbit.

RAhes;, HEll T FHIPRUI b GeshH Yl Y BT P feIRa

(i1) Define constrained motions.

yfcfra TiT 1 aR9TT IR

(ii1) Write Hook’s law for elastic strings.

TR SIRAT P foTg gp b1 M fotRau

(iv) Define central force.

B I DI IRATNT IR

(v) Find components of force P, which make angles of 30° and

45° in its opposite direction (Reverse direction).
4 P & UcH §c1 S eI, I S99 fousia feom & 30° @
45° % P 1A &

(vi) What is relation between coefficient of friction and angle

Note:

ﬁ'é?T :

of friction?

E0T 01T TG TN D107 & Heg FIT FaY g ? Fsyl

Section - B 4x8=32
Short Answer Questions

Section ‘B’ contain Eight Short Answer Type Questions.
Examinees will have to answer any four (04) questions.
Each question is of 08 marks. Examinees have to delimit
each answer in maximum 200 words.
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The resultant of two forces P and Q is of the magnitude P. Show
that if the forces P be doubled, Q remaining unaltered, the new
resultant will be at right angled to Q and it’s magnitude will be

4P’ — Q%)

1 gl P dr Q & YRuE 1 aRAT P g1 A P bl AT R
feam Sme Q e suRafia @ & Rig HIfT & a1 afomdt Q
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The sides AB and AC of a triangle are bisected in D and E.
Show that the resultant of the forces represented by BE and DC

is represented in magnitude and direction by <%> BC.
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Five weightless rods of equal length are jointed together so as
to form a shombus ABCD with one diagonal BD. If a weight
W be attached to C and the system be suspended from A, show
that there is a thrust in BD equal to W / /3.

A TS & Urd UReH B IR s TV g dTf U foepof
BD Afgd Feqyst ABCD 41 i C R U YR W a1 e
ST 3R B @ A J dehrn IR @ Rig HIve f5 BD o
TN W//3 & e Bl

MT-09 /1100 /7 (3) (P.T.0)



S)

6)

356

If A7 and no ? are radial and transversal velocities of a

particle, then prove that the path equation of path of particle is.
A 4c
0 2

Also, components of acceleration are
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A particle starts from rest under an attraction K x directed
towards a fixed point and after t second another particle starts

from the same position under the same acceleration. Show that

the particle with collide at line {% + %} after the starts of the

first particle, provided ¢ <27/k.
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State and prove theorem of parallel axes for moment of inertia.
STeca 3yl & fofy AR 378l dt w9 foiRay g Rig difstgl

A person is standing on a weight machine placed in lift. When a
lift is at rest, the machine shows 60 Kg. weight of person. When
lift is moving upwards with acceleration 100 cm/sec?, what will
the machine show the weight of person? (g =980 cm/sec?)
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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 ,/ %(ﬁ +1)
Teh VT ‘2’ ST dTet Seaek g b et fomg A 3igR Pl 3R
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Section - C 2X14=28
(Long Answer Questions)

Note: Section ‘C’ contain 4 Long Answer Type Questions.
Examinees will have to answer any two (2) questions.
Each question is of 14 marks. Examinees have to delimit
each answer in maximum 500 words.
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10) A body is placed on a rough plane inclined to the horizon at
an angle greater than the angle of friction, and is supported by
a force acting in a vertical plane through the line of greatest
scope, to find the limits between which the force must lie.
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11) Derive the intrinsic equation and Cartesian equation of Catenary.

BT BT ST FHIBRU T DI FHIDBRUT Ga= I |
12) A light elastic string AB of length is fixed at A and is such that
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if a weight w be attached to B, the string will be stretched to a
length 2/. If a weight w/4 be attached to B and let fall from the
level of A, prove that

(a) the amplitude of the simple harmonic motion is 3// 4.
(b) the distance through which it fall is 2/.

(c) the period of oscillation is \/ 41—g[4ﬁ + 7+ 2sin | %]
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13) The velocity at any point of a central orbit is L th of what it
would be for a circular orbit at the same distance. Show that

central force varies as and that the equation of the orbit

2’ + 1
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