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Time Allowed : Three Hours
Maximum Marks : Science : 75/Arts : 68

This question paper contains three

sections as under :
Section-A @og ‘I’ Max. Marks-

(Scignce-lﬂfArtsﬁ}
: M
This section contains one com;,ulsmjr guestion
with 10 parts, having 2 parts from each unit, short
answer in 20 w.:::rds for each part. All questions carry

equal marks. UOKonline.com
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Section-B e ‘v’ Max. Marks-35
UOKonline.com (Science/Arts)

This section contains 10 questions having 2
questions from each unit. Answer 5 questions (250
words each) selecting one question from each unit. All
questions carry equal marks.
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Section-C qug ‘w’ Max. Marks-

UOKonline.com (Science-30/Arts-28)

This section contains 4 descripﬁive 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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UOKonline.com (g) Give the tangential and normal velocities

Section AfFUZ-H ' and accelerations. UOKonline.com
1. _{fﬂ) Give the statement of two trigﬂﬂﬂmetrical wyitea wd fyenf=s a1 we mRm @@
theorem. . | T
A PEmfrd w3 FH FYF AUl ' (h) Give the equation of trajectory.
(6) Define the force of friction. YA WY W FHEHO ST
T aw @ g s (i) Define the impact.

oz W ufeafem st

(e) Differentiate between the centre of gravity

and mass centre. (j) Define the constrained motion of a particle.
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Section B/AUS-A

UOKonIine.cqm UNIT-Izat-1

(d) Give the intrinsic. equation of the common

catenary.

e wfeall &AW wetE i 2. A system of coplanar forces acting upon a rigid
body will be in equilibrium if the algebraic sum

(¢) Define the Simple Harmonic Motion. of the moments of forces about each of three

e aEad T w ufiurfag aﬂml non-collinear points is zero.
(/ Define the Hooke’s law for elastic strings.
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laddey whose C.G. divides it into two
Portiong of 1ength a and b, rest with one end
on a Tough horizontal floor and_the other end
against 5 rough vertical wall. If the coefficient

of friets
riction gt the floor and the wall be n and

B Trespectively, show that the iﬁclination of

the ladder to the floor -
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UNIT-II/Z&E-11

UOKonline.com
A triangular lamina ABC obtuse angled at C

stands with the side AC in contact with a smooth

table. Show that the least weight suspended from

B which will overturn the triangle is :
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(e? —a? - b?)

where W is the weight of the triangle, intersect

the result of ¢*>qa?+3p2. UOKonline.com
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If a heavy string hangs over two fixed small
smooth‘ Pegs such that the two ends are free
and the central portion is in the form of catenary,

then the free ends of the string will lie on the

~directrix of the catenary. UOKonline.com

IR TF W D @ fer fawd Wi W @ TR
TR € fF sgd 9F fR wdw & aw wem @
T TF &fead & w9 # & @ S & @y fm
el # Prom w fem @
UNIT-II/gahTE- 111

Define the terminal velocity.

A particle of mass m falls vertically downwards
from rest through a medium whose resistance

varying 8s velocity. To discuss its motion.

afem A & qfonfsm wifsw UOKonline.com
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7.

A particle moves with SHM in a straight line.

In the first second after starting from rest it

~ travels a distance a and in the next second, it

UOKo
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travels a distance b in the same direction. Prove
that the amplitude of motion is 2¢%(3a — b) and its

period is 2n sec! {b - a/2a}] UOKonline.com
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Define the Radial and Transversal velocities and

accelerations.

The radial and transverse velocities of a particle

are Ar2 and n6% Show that the equation to the

path of the particle is 3 /¢ = (n/2r%)+c¢ and its
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radial g
nd -
transverse components of acceleration
are
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A particle 1is lpmjected with vélocity u at an
inclination o to the horizon OX from the foot
of the plane OA inclined at an angle B to the
horizon. If the particle is projected in the
plane passing through the normal to the
inclined plane and the line of greatest slope,

to find the range and the time of flight on

the inclined plane. UOKonline.com
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Define oblique impact. A smooth sphere of mass
m travelling with velocity u, impinges obliquely
on a smooth sphere of mass M at rest, its original
line of motion making an angle 6 with the line
of centres at the moment of impact. Show that

the spheres of mass m will be reflected through

a right angle if
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UOKonline.com tanzg = ¢M-m
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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 particle may pass through the centre is

Jag/2) (V3 +1). UOKonline.com

E$—qm[a.ﬁﬁﬁ T FHEMT g9 @ fram fag
4 qn @ s F K o b A ww g
# T & WIAM TR BF A Tww @, @ 9ew
am frm o Afen : flag72) (V34

Section C/ATS-9  yUOKonline.com

12. (a) The moments of system of coplana, forces
(not in equalibrium about three coljineqy
points A, B, C in the plane are G, G,,

G;. Prove that :
G,;.BC + G,CA + G;.AB = 0.
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G.BC + G,CA + G,AB = 0.
UOKonline.com

(8) A body of weight W is placed on a rough
plane inclined to the horizon at an angle
o greater than the angle of friction A, and

18 Supported by a foree which makes an

angle 6 with the line of greatest slope. To
f. - i
ind the limitg between which forces must

lie, .
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13.
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(&)
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Define the common catenary. To find the

Cartesian equation of the catenary.
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If D, E, F divide the sides BC, CA, AB
of a triangle in the same ratio, show that
the centres of gravity of the triangles ABC

and DEF coincide. UOKonline.com
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14. (¢) A particle moves in a straight 1, under

1524

(b)

an attraction towards a fixed point on {he
line varying inversely as the square of the
distance from the fixed point. To discyss

the motion.
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Define the cycloid. A particle slides down
the arc of a smooth cycloid whose axis is

vertical and vertex downwards. To discuss

the motion,
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15.

(a)

(b)
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One end of an elastic string is fixed at
4 point on a smooth horizontal table” and
to the- other end a particle of mass is
attached. The particle is put up to 2

distance and then released. Discuss its

motion. .
UOKonline.com
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A heavy bead slides on a smooth fixed

circular wire of radius a, if it be projected
from the lowest point with velocity just
sufficient to carry it to the highest point,

prove that the radius through the bead in

time t, will turn thruugh thﬂ angle
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2tan”" {sth} and the bead will

never reach the highest point.
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