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B. A.J/B. Sc. (Part II)

EXAMINATION, 20138
(Three-year Degree Course)
(New Course)
MATHEMATICS
Paper Third
(Mechanics)
Time : Three Hours ] [ Maximum Marks : 34/50
Note : Attempt all Sections as directed.
Prdarer @ avel @1 & Ffa |
Section—A

(ave—3)

Long Answer Type Questions
(et ST W)

Note : Attempt all the three questions.
T &9 T B T B |

]. A point moves in a curve so that its tangential and
. normal accelerations are equal and the angular velocity
of the tangent is constant. Find the path.

7/10 each
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Or
(3teren)

Define simple harmonic motion. If a particle describes
a circle with constant angular velocity, then the foot of
the Df:rpcndicu]ar from the particle on the diameter
describes simple harmonic motion (S. H. M.). Prove.

W A Y B ol A o v B9 Rer
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What do you mean by terminal velocity ? A particle of
mass m is projected vertically under gravity, the
resistance of the air being mk times the velocity. Show
that the greatest height attained by particle is -

2 .
- log+ )\

where V is terminal velocity of the particle and AV is
the initial velocity,

fiqe a1 A 9 T R ? m TEEE @ @ e
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Or
(arera).

A particle slides down the arc of a cycloid whose axis
1s vertical and vertex downwards. Show that the

pressure at the vertex is twice the weight of the
particle.

Ud &V WAGArdS ¥ 3 A fwerar & foraar 31t
SR 9 Fed A R | guizy 5 v W 39 71 gH
IS AR & I R

Explain apse point. Find differential equation of the
path of a central orbit in Pedal form.

T g F R 7 I e @ g% @ ded ¥ A
JaH TRV T B |
Oor
(arerer)
Find the acceleration of a particle in spherical polar co-
ordinate in three dimensions.

T U G GO gdig dEfere § e el A
RO Fa BT |
Section—B
(evs—3)
Short Answer Type Questions
(g S 5r)

Attempt any five questions.
frdl g ywt @Y g AT
(i) Find Cartesian equation of common catenary.

v AN O bRy ftaoTr SR AT
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(ii) State the principle of virtual work and write the
necessary condition.

T T 3 e @ R a5 R
ARG W T} 2

(i) Find the centre of gravity of a circular arc
subtending an angle 2q at the centre.
U6 - 90 @ P W) 20 B T 8, &
T®@ I I |

(iv) Explain energy test for stability.
R 3 Tl wa 9 awen #fw

(v) Define wrenches, null line and null plane.
¥, e WA @ Ao W P URIE Bl

(vi) Find the relation between angular and linear

velocitiets of a point moving on a curve.

fodt fog @, &t @ @ R T @ 2, iy

v W A @ W AR
(vii) Find the periodic time of simple harmonic motion

(S.H. M),

S.H. M. % BT §9 1 SIvig |

(viii) Write Kapler’s laws of motion.

IR B T B Fraet ) fafag

http://www.mjpruonline.com

wod-duruontd fw mam;dny



wos auipuontd fwr mmmydny

http://www.mjpruonline.com
151 10506

Section—C 3/5

(ave—3)

Objective Type Questions

(Tgfe 7w

5. Answer all questions.

F vl Bl ga iR

()

(i)

Radial acceleration is :

(@) F+r@
(b) ¥-r0
) ¥-rd?
(d) r-r8

symbols have their usual

where
meanings.
Wead @ R

@) 7+ rd

(ﬂ) F - ré

@ #=r6’

@ r-rb

& v @ w3 g

The periodic time of the simple harmonic motion

s :
2n

(a) N

® =

r
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V2r
where symbols have their usual

meanings. hitp://www.mjpruonline.com
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Differential equation of central orbit in Polar
form is : '

2 F
@ u+-_ﬂf=h1u2
d? F
() _EB% hu?
© u+§%_h—fﬁ
(d) u1+%;%=h£2

where symbols have their usual meanings.
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2 1 'F 2 T2 ot
0w =] e @ T ~T =W
O e | I
] : e (E"\ i, T- T[] =W
(@) wu- du  F ' :
d0?  p2,2 8T WY Cp GO -4
du F : T
@) w+ - T _ _ (V) Virtual work done by the thrust in an extension of
: = E: arod from length {to [ + &/ is :
(E:r) u? + ﬂ = —r- ;:-‘“ ;.r (a) e
de? 2 = : 1ol
Wl Ydiet @ wrrg aef # g ; (b) T8I
(iv) 1T Ty be the tension at lowest point C and T be the "_5 H_E (c) 2Tal
tension at any poiuff’ of a catenary. then : ll g g (d} None of these
T2 o T2 . = =3 e .
(@ T?+T5=W? o o ﬁﬂﬁ%aﬁﬁwqwmﬁmmma@m
(b) T2 -TZ=W?2 3 =3 aw B B kst s Red) RS oS § 7
©. T2 -T2 =W (3) -Tai
(d) T-Ty=W (@) T8I
where W is the weight of the arc CP. (@) 278!
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