MT-09
June — Examination 2024

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) State theorem of perpendicular axes.
e e i YHT ] KT I |

(ii)) Find resultant of forces of weights 8 kg and

10 kg which are active on 120° angle.

8 9 10 form YR & sl w1 qRomHr @ SIS
S 120° T W) fEaeie ¥

(ii1) Write relation between friction angle and
coefficient of friction.

O] UM WS TS0 HIV &% He gy fafen |
(iv) Write polygon law of forces.
Ja-sgys Fam fafem)
(v) Write the equation of simple harmonic
motion.
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(vi) Write the principle of transmissibility of

forces.
Tl w1 geoRiea w1 fagra fafen)
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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. Forces of weight 2, /3, 5, \/3, 2 kg are applied

on an angular point of an equal hexagon towards
remaining 5 angular points respectively. Find

direction and magnitude of resultant force.
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3. A particle describes the curve » = a sin 6 under a

force to the pole. Find the law of force.
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. State and prove triangle law of forces.
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. Find central orbit when central force given as a

function of 7, if the central force varies inversely

as the square of the distance from a fixed point.
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. Show that for a common catenary :
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7. What are Kepler’s laws of planetary motion ?
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. Find moment of inertia about the diameter of a

hollow sphere whose external and internal radius
are a and b respectively.
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. The minimum force required to move a load
upward along a rough plane is P. Prove that the
minimum force acting parallel to the plane which

moves the weight up along the plane is

P=+/(1+u?), where p is coefficient of friction.
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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 o
to the horizon. Show that the least eccentricity of

the ellipse which can rest on the plane is :
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11.If a particle moves in a straight line and its motion
is given by x = £ + 92 + 12¢ + 3, then find its
velocity and position where the acceleration is zero.
Ifg ®E FU TH e T H wer ¥, R sHer g
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12.1If V; and V, are the linear velocities of a planet
when it is respectively nearest and farthest from

the sun, prove that :

(1 -V, =1 + oV,

afg V, 3RV, TF e & fafer Seifet €, Sefe
98 HAY: I e IR T R ¥, 7@ fag wifs
(I -V, =1+ ¢V,

13. Find the centre of gravity of the area of the curve :

¥ 2/3 2/3
ORGE
a b

lying in the positive quadrant.
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