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Mechanics
(arf==rent)
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 / EUS—h
(Long Answer Type Questions) / (ﬁﬁ BRLiD| W)

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.
(A-2nP. T. O.
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1. What is linear momentum ? Explain the conservation
of linear momentim.

VO AT @7 § 7 Vg O G ol ARAm
DIfTY |

2. Explain the principle of conservation of linear
momentum with example. Show that the conservation
of linear momentum 1s equivalent to Newton’s third
law.
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3. Differentiate conservative and non-conservation
forces  giving  proper example. Is  force

5

F = yi+ (x* + )]+ (yz + zx)k conservative or

not ?

ST BRI od gV NS 9 IR dell @ I Bl
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HARU | HIT def F = yf+(x2+ yz)}+(yz+ zx )k
RIS & A1 e ?

4. 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.

(A-27)
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Section—B / YUs—Y

(Short Answer Type Questions) / (aq SHEE PR}

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

5

given by r = Acoswri + A sinwr.j. Show that the

force acting on that particle is conservative. The mass
of particle is 1g.
Ueh T ot el Reafd ot
- ~ ~
r = Acos of.i+ Asinofj
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2. State the postulates of special theory of relativity and
explain it.
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(A-27y P.T.O.
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3. A particle of mass 5 kg is situated at a point (3, 2, 3) in
metre unit. If the force acting on it any time ¢ i

—»

F= 20i+50rj+ 241k Newton. Calculate the torque

and angular momentum about the origin at a time

t = 2sgec.

5 g1 @ U T fdg (3, 2, 5) #eX W & 3|
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4. Define Young’s modulus °Y” and Poisson’s ratio ‘s’ .
Write various relations betwen Y™ and ‘s’ .

I YARA UNib Y’ Ud @Rl 3FUM 60 @l
ufmfa ol vy @ o @ & A Wekl @
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5. By defining non-inertial frame, discuss the fictitious
forces.

Jeiscdld WA Pl URAINT dNd 8U VA ddli ol
AT Y |

6. What is bending moment ? Establish an expression for

bending moment of a beam.
qen gl @1 8 ? fohell qus @ e el ol
wifid Ay |

(A-27)
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7. Define volume strain and linear strain. Establish the
relation between them.

I gfadgd @ Wg yfdsd @ uRafta siforg|
Id 1T Gaer i Hify |

8. Show that the linear momentum of the system of two
particles is equal to the linear momentum of the centre
of mass.

fewmgd fn fodil Qr-enor yumlell ol W& WaT IHSD
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Section—C / YUs—1T
(Objective Type Questions) / (a¥A%s yg)

Note : Section ‘C’ contains ten (10) objective type
questions of half (1} mark each. All the questions
of this Section are compulsory.
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1.  Which of the following is always correct ?

-
= B

=L

(a)
) A-B =B A

-5 = - =
(¢c) A.B=B.A

#27) P.T.O.
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2.  Which of the following relations between force £ and
potential energy V is correct :

5
(a) F = divV

1t

—

(b) ¥V = —-grad F

(¢) V=curl r

d) F = -gradV

S W PH-AT e 9 £ 9 IR Sut v @ w
Wl ©

@) F-divy

(@ v =-gradr

(A-27)
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3. Earth is revolving around the sun under gravitational

force. What is conserved ?

(a) linear momentum

(b) angular momentum

(c) angular velocity

(d) All of above

gedl I o IR AR (O g b DT Ty Tl

& | 5o T e vedl @ ?
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4. Frames in which the law of inertia is valid, are called :
(a) inertial
(b) non-inertial
(c) rotational
(d) linear
a8 %A ST Siscd ol (g der 8T 2

#27) P.T.O.
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5. According to Work-Energy theorem, the work done on
a body is equal to ;
(a) Potential energy
(b) Gain in kinetic energy
{c) Total energy

(d) Loss in potential energy

BR-Hul NG @ 3FWER, (Al a8 ¥ (har [r
Rl qUET BIT B
(@) Refest Huil &
@ st woll ¥ afs B
(@) o Hul @
@) Reifer ool 4 1 &
6. 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

foel o 1 g s RRId BT B
(3) oG B P W

(8) w9 AR b AT

(W) e o] W ATy

(€) 3Fa¥ F7 91BY gl W &1 Wehdl B

(A-27)
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7. If torque acting an a body is zero, what is conserved ?
(a) linear momentum
(b) angular momentum
{c) energy
(d) None of these
e ol v W BR DR arelr ATl TR 8, a1 A
ferra v ?
(@) X ¥
(@) @iy da
(®) St
@ M@ o T

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

rubber respectively, then :

(@) Y >Yq

(b) Y,<Y,

(€) Y, =Y,

(d) Can’tsay anything

] v, 9 v, AN Eld 9 W D A YR
o7 8, T4

@) v, >v

S R

#27) P.T.O.
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@) v, = v,
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9. Torsional rigidity of a rod is directly proportional to :

(2) (radius)2

(b) (radius)3
() (radius)4

(d) (radius)’
W gedr WU 81 8 (Ue qus ¥)
@) ()
@ (o)
(@ ey
® Gy
10. The correct relation is :
(@ Y>n

b)) o< -1

(C) c = —-1
(d) o =—

(A-27)
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(A-27)
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