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MT-09
December - Examination 2019
B.A./B.Sc. Pt. lll Examination
Mechanics
Paper - MT-09
Time : 3 Hours ] [ Max. Marks :- 46

Note: The question paper is divided into three sections A, B and C.
Use of non-programmable scientific calculator / simple
calculator allowed in this paper.
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Section - A 6X1=6
(Very Short Answer Questions)
Note: Section ‘A’ contain six (06) Very Short Answer Type Questions.
Examinees have to attempt all questions. Each question is of 01
marks and maximum world limit may be thirty words.
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1) (i) Write converse of triangle law of forces.

aa et 71w a1 e faRa |

(i1) Define coefficient of friction.

FY UM T TR IS |

(ii1) Define imaginary work.

Hicyd Hrf B gRTTiT HIR |

(iv) Define simple harmonic motion.

T 3MTad T Dl IRITNT DI |

(v) Define Apsidal distance.
wifedrep gt T g BT |

(vi) Define radius of gyration.
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Section - B 4%xX5=20
(Short Answer Questions)

Note: Section ‘B’ contain Eight Short Answer Type Questions.
Examinees will have to answer any four (04) questions. Each
question is of 05 marks. Examinees have to delimit each answer
in maximum 200 words.
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State and prove Lami’s theorem.
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Forces of weight 2, J/3,5,V3,2 kg are applied on an angular point
of a equal hexagon towards remaining 5 angular points respectively.

Find direction and magnitude of resultant force.
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A heavy uniform string of length 2/ is hanged between two points
in horizontal. Lowest point of string is at a distance b from the

horizontal line passes through points. Find tension at lowest point.
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If Ar? and u0” are radial and transversal velocities of a particle, then

prove that the path equation of path of particle is % = % +C
r
A
Also, components of acceleration are 24°r° — “—— and
Apr@ + 2472 & )

r
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Describe motion on a smooth curve in a vertical plane.

iR JudeT B U s ggp o) i & e iR

Derive equation for Central orbit in reciprocal polar form.
cshH gl BT H Fheg, HaTT Dbl FHIBRU Ga~ DI |
Prove that is central acceleration is proportional to integer power of

distance then there have at most two aspidal distance.
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State and prove theorem of parallel axes for moment of inertia.
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Section - C 2X10=20
(Long Answer Questions)

Note: Section ‘C’ contain 4 Long Answer Type Questions. Examinees

will have to answer any two (02) questions. Each question is of
10 marks. Examinees have to delimit each answer in maximum
500 words.
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10) (i) Prove that the work done by any force is equal to the sum of the

works done by its discrete parts.
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(i1)) Find the maximum velocity and acceleration of the simple

harmonic motion particle whose amplitude is 3 cm and the

period is 2 seconds.
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11) An elastic string AB having length / has end A constant and if a
weight w is attached at end B then length become 2/. If a weight %w
is attached with end B from plane of end A then prove that

(1) Amplitude of simple harmonic motion is %

(i1) It will down till distance 2/.

. L /(1 ——
(i11) Period of motion is given by (4g> [4\/5 + 7 +2sin <3 )]
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12) A particle of mass m is in motion vertically downwards from rest

13)

under the action of gravity in resisting medium. Resistant of medium

is proportional to square of velocity. Describe the motion of particle.
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(ii)

Show that moment of inertia of semi-circlular disc about its
diameter is given by Ma? (% — %) , where M is mass of disc

and « is radius.
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Auniform chain of mass M and length 2/is hanged symmetrically

on a smooth peg. If particles of mass m , m, are attached at end
points of chain then prove that velocity of chain when it leave

, M+ 2(m; +m,)
PEEIS A M+ my + m,
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