S-558 Roll No. ..o,

BSCPH-101/PH-01

Mechanics
(arf=ran)
Bachelor of Science (BSC-12/16/17)
First Year, Examination, 2018

Time : 3 Hours Max. Marks : 40

Note : This paper is of forty (40) marks containing three
(03) Sections A, B and C. Learners are required to
attempt the questions contained in these Sections
according to the detailed instructions given therein.
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Section-A / Gvs—h

(Long Answer Type Questions) / (€78 IR T2
Note : Section ‘A’ contains four (04) long answer type
questions of nine and half (9%) marks each.

Learners are required to answer two (02) questions
only.
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What is linear momentum ? Explain the conservation
of linear momentum.

W AT @ 27 NG AT WREV Bl AR
BT |

Explain the principle of conservation of linear
momentum with example. Show that the conservation
of linear momentum is equivalent to Newton’s third
law.

W HT W & g Bl SeeR |ed
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Differentiate  conservative and non-conservation
forces  giving  proper example. Is  force

—

F=yi+ (x2 + yz)i+ (yz + 2x)k conservative or
not ?

ST IR Tl §Y GRIET T SR el B TR B
SIS | T T F = yi + (x2 + y2) + (y2+ 2x)K
TRIET & a1 el

Derive an expression for the moment of inertia of solid
cylinder about its geometrical axis and about an axis

passing through centre and perpendicular to
geometrical axis.
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Section-B / Yls—Y

(Short Answer Type Questions) / (e ITRII Je)

Note : Section ‘B’ contains eight (08) short answer type
questions of four (04) marks each. Learners are
required to answer four (04) questions only.
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1. The position of a moving particle at any instant is

given by r = A cos ot.i + Asin ot.j. Show that the

force acting on that particle is conservative. The mass
of particle is 1g.

T T BT DI ReIfT @

N
r = Acosot.i + Asinot.j
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2. State the postulates of special theory of relativity and
explain it.
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A particle of mass 5 kg is situated at a point (3, 2, 5) in
metre unit. If the force acting on it any time t is

F=20i+50tj+ 24tk Newton. Calculate the torque
and angular momentum about the origin at a time

t = 2sec.
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Define Young’s modulus ‘Y’ and Poisson’s ratio ‘c’.

Write various relations betwen ‘Y’ and ‘s .
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By defining non-inertial frame, discuss the fictitious
forces.
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What is bending moment ? Establish an expression for
bending moment of a beam.
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7. Define volume strain and linear strain. Establish the
relation between them.
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8. Show that the linear momentum of the system of two
particles is equal to the linear momentum of the centre
of mass.
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Note :

Section—C / gUe—TT
(Objective Type Questions) / (A& )

Section ‘C’ contains ten (10) objective type

questions of half () mark each. All the questions
of this Section are compulsory.
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1.  Which of the following is always correct ?

(@)
(b)
(©)
(d)

- -
A =B

- > - -
A-B =B - A
- > - >
A.B=B.A
- > - -
Ax B =BxA
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Which of the following relations between force F and
potential energy V is correct :

N

@ F

div V

—

—grad F

(b) v
() V=curl F
(d) ; = —grad V

T N PI-91 WeY 9 F 9 R ot V B W
T T

@) F =divv
@ V- -gradF
(@) V=curl F
@ F=--gradv

(A-27)
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Earth is revolving around the sun under gravitational
force. What is conserved ?
(@ linear momentum
(b) angular momentum
(c) angular velocity
(d) All of above
gedl gd & IR AR TOEN Il Db DR FdhR N
| 39 T WRied e g ?
(1) =R E
@ @nfy ?ﬁ"T
(|) @i

(@) G‘Rizﬂ W

Frames in which the law of inertia is valid, are called :
(@) inertial

(b) non-inertial

(c) rotational

(d) linear

I8 B R STec &1 99 a9 giam 2

(@) v

(@) o

(%) Tﬁﬂ

(&) &
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According to Work-Energy theorem, the work done on
a body is equal to :
(@) Potential energy
(b) Gain in kinetic energy
(c) Total energy
(d) Loss in potential energy

F-Foll g @ SFER, fodl a%] W e
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) TR et ¥ iy @

(v) @ ool @
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The centre of mass of a body lies :
(a) at the centre of the body

(b) always inside the body

(c) always outside the body

(d) may be inside or outside

el O T wIHH bes Rerd BRI @
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If torque acting an a body is zero, what is conserved ?
(@) linear momentum

(b) angular momentum

(c) energy
(d) None of these

A ol avg W H o arer oMt I g, a1 @
v w2

(1) "R E

(@) @R FaT

(|) S

@ T P T

If vy, and v, are Young’s modulus of steel and

rubber respectively, then :

(@ Y > Yq

(b) vo<vg

(©) Yg =Yg

(d) Can’t say anything

T vy T v, PAT WA G TR Bl AT YA
U &, 9

@) vg > v
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@ vg<vq
@) vg = vy,
(3) @B TEI T FHhd
Torsional rigidity of a rod is directly proportional to :
@ (radius)’
(b) (radius)’
(©) (radius)’

(d) (radius)’

RIS GoaT HATGURd! 8l & (¥ v #) :
(@) (o)’
@ (o)’
(a) (B

@ (G

The correct relation is :
(a)
b) o< -1

:

<

>n

-1

© o-

Y
2n

w

K

(d)

Q

Y
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