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B.Sc. B.Ed. (II Year) Examination, 2022
Paper - XII, XIII & XIV (G-B)
MATHEMATICS
Paper - III
MECHANICS
Time Allowed : Three Hours
Maximum Marks : 68

This question paper contains three

sections as under :

Section-A gqug ‘A’ Max. Marks-5

This section contains one compulsory question
with 10 parts, having 2 parts from each unit, short

answer in 20 words for each part. All questions carry

eq ual marks.
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Section-B s Max. Marp,, %
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This section contains 10 guestions fl&uiq
b

2 questions from each unit. Answer § questiy,
(250 words each) selecting one question from each unit

All questions carry equal marks.
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Section-C avs ‘g’ Max. Marks-28

This section contains 4 descriptive type questions
(questions may have sub -divisions) covering all units
but not more than one question from each unit, Answer

any two questions (500 words each). All questions carry

equal marks.
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Section A/@UE-H

Write the condition of equilibrium of a rigid

body under three forces.
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Define coefficient of friction.
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Define Centre of Gravity.
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Write Parametric equation of the catenary.
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Define Modulus of Elasticity.
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Define Period of SHM.
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(vii) Define radial and transversal velociy;,
8
st wd I AT F g Fifim,
(viii) Define plane of flight.
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(tx) Define period of compression.
qUed & & R sifag
(x)  Write an equation of the parabolic path

under the parabolic motion of the particle

after leaving the circle.
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Section B/@Us-®

UNIT-I/5&md-1 -
2. A heavy wheel of diameter 1 m and weight 100
kg is to be dragged over a stone of height 20 cm.
Find the least horizontal force which should be

applied at the centre to do so.
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i i i axes a and
A uniform heavy elliptic wire, seml 2

that if
b is hung over a small rough peg. Show

i ' oint
the wire can be in equilibrium with any P )
cient 0

of it in contact with the peg the coeffi

— b2)/2ab.
friction must not be less than (a2 - bV

mmaaambwwﬂrﬂzﬁqﬂhaﬂw
ﬁﬁﬂ@%ﬁgﬂ%wﬁaﬁmﬁsﬁ
mﬁﬁgé@%mﬁﬁﬁﬁmm
ﬁrsu%fhaﬁwguﬁwﬁ(aﬂ-bh&abﬂmqﬁém
=1fed |

UNIT-1I/Z&E-11

4 Find the centre of gravity of the arc of the cycloid
x=al(® + sinB); ¥ = a (1 + cos 0) which lies in

the positive quadrant.

<« x = a(0+sin0); y = a(1 + cos §) & HIHH
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5. A uniform chain is hung up from tw, Poi, .

the same IEVEI and distlnCe 2(] apart. Ifz 1

')

sag at the  middle, show

th,
z=c{cosh(a/c)- 1} if z be small Compareq
il

a, show that 2cz = a? nearly.
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UNIT-1I/3&TE- 111
6~ A particle starts from rest at infinity and falls
on the surface of the earth. Find its velocity at

th
€ surface and at the centre of the earth.
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A particle of mass m is attached to a light wire 9. If vl, Vz be the velocities at the ends of g fﬂcﬁl

which is stretched tightly between two fixed points

chord of a projectile’s path and V the Ve]ocity
with tension T. If ab are the distances of the

particle from the two ends, prove that the period at the vertex of the path; then show that .
of small transverse oscillation is : : _1_ i _1_ = ,_17_
vtV
. mab
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: . A ball impi :
2n mab J /w ok dlmctly upon another ball at rest
T(a + b) :

and 'is itself reduced tq rest by impact. If half
UNIT-IV/3ETE-TV

of the initial KE ig destroyed in the collison, find

¥ : : .
Prove that the acceleration of a point moving in the coefficient of restitygion
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a plane curve with uniform speed is p't'~.

mwﬁﬁﬁwﬁmaﬂﬁmmﬁ
Hﬁmtﬂ?ﬂm p‘-i’z g ¥

6139 https://www.dokonline.com |Contd.... [ 6139


https://pyqlelo.com

11.

12.

A12G

A heavy particle of weight W, attached to a fixed
point by a light inextensible string, describes a
circle in a vertical plane. The tension of the string
has the values mW and nW respectively, when
the particle is at the highest and the lowest point

of its path, show that n = m + 6.
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n=m+§8
Section C/A@UVS-H

A smooth sphere of mass m moving with velocity

aking an angle a with the common normal,
u'l m

ikes a fixed horizontal plane indirectly. To find
strl

its
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(@) Velocity after the impact :

= uv/sin? o + e2 cos? o

(6) Angle of velocity after impact :

tan 6 =ltaﬂ{1
e

() Impulse of the blow :
= mu(l +e)cos a

(d) Loss of KE due to impact :

1
) Emu2(l -e2)cos? o
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(a) W*"Tﬁlﬂﬂﬂ,

=quin2a+e2 cos? o
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(C]WWW: (b) wfsal & =em gl

- = I cot ¢ sinh~! (tan ¢)
=mu(l + e) cog o
d) ®uR § Kg & s ;

c
2

}-* Show that the time of descent to the centre of

force, the force varying inversely as the square

of the distance from the centre through the fi

rst
mu?(1 - e2)cos?

half of its initial distance is to that through the
13. The end links of a uniform chain of length / can last half as x+2:%-2.
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slide on two smooth rods in the same vertical
plane which are inclined in opposite directions
~at equal angles ¢ to the vertical. Prove that

(@) Sag in the middle

_ % P ( % ¢) 15. A particle describes an equiangular spiral , — g8
| _ with constant angular velocity. Show that its :

a Dlstar::jo:?::;:h; t:;ﬂ:: | (@) radial acceleration is zero,
| o F UHEEEE weR @ fedl W wfedl w @ (b) transverse acceleration varies as its distance
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from the pole.
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