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December — Examination 2023

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) Write the formula of transverse velocity.
FITE o 1 Y e |

(ii)) Write resultant of two forces P and Q acting

at a point and inclined at an angle a.

TF fag W@ < Fe P9 Q & uftomdt fafem
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(ii1) What is Frequency ?
s 8 Fed € 2

(iv) Write the Kepler’s law.
R o = fafeaw

(v) Write the definition of apsidal angle.
wfstrent shior =t gt fafere |

(vi) Write the formula of reciprocal polar form
of central orbit.
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Section-B 4x5=20 5. 1If the radial and transverse velocities of a particle
(Short Answer Type Questions) are proportional to each other, show that the path
Note -— Answer any four questions. Each answer should not is an equiangular spiral.

exceed 200 words. Each question carries 5 marks.
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. State and prove triangle law of forces.

o1 ys fem fofe o fag st

. If a particle moves in a straight line and its motion
is given by x = 2 — 92 + 24t + 6, then find its
velocity and position where the acceleration is zero.
Ifs HE HO TH e @ F Formr § R Suwr Tfa
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. State and verify Lami’s theorem.
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. Discuss the subsequent motion of a particle which

is projected from the lowest point with some
velocity and moves along the inside of a smooth

vertical circle.
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. A body moving in a straight line OAB with S.H.M.

has zero velocity when at the points A and B whose
distance from O are a and b respectively, and has
velocity v when half way between them. Show that

the complete period is © (b — a)/».
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8. The greatest and least velocities of a certain planet
in its orbit round the sun are 30 and 29.2
kilometers per second. Find the eccentricity of the
orbit.
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9. Find moment of inertial of elliptic disc of radius

a and mass M about its major 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 perfectly rough plane is inclined at an angle a
to the horizon. Show that the least eccentricity of

the ellipse which can rest on the plane is :
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11. The radial and transverse velocities of a particle
are A r and p 6. Find its path the show that its

radial and transverse components of acceleration

are respectively :

2,2
xzr:“e and uez(m%j.

r
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One end of a light elastic string of natural length
a and modulus 2 mg is attached to a fixed point O
and the other end held at rest at O, is allowed to
fall. Find the greatest extension of the string and

show that the particle will reach again after a time :
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13. The velocity at any point of a central orbit is lth

n
of what it would be for a circular orbit at the same

1
distance. Show that central force varies as 2241
v

and that the equation of the orbit is :
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