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Mechanics
Paper - MT-09

Time : 3 Hours | [ Max. Marks :- 46

Note: The question paper is divided into three sections A, B and C.
Use of non-programmable scientific calculator / simple calculator
allowed in this paper.
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Section - A 6xX1=6
(Contain six (06) Very Short Answer Type Questions)

Note:  Examinees have to attempt all questions. Each question is of 01
marks and maximum word limit may be thirty words.
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1) (i) Explain tension and thrust.

TG TG TN T JHTSISU|

(i1) State (A — p) theorem
(A — ) T BT BT BT |

(ii1) Define imaginary work.

Hicyd Hrf B aRTTia BRI

(iv) Define Angular velocity and Angular Acceleration.

PR T TAT PV ROT pT GRATRT HifoR |

(v) State Hook's law for elastic string.

T SIRAT P feTq 8eb b1 FRIH T DU DI

(vi) Define Constrained Motion.

yfcafr iy @ aRwIiT SR |

Section - B 4%xX5=20
(contain Eight Short Answer Type Questions)

Note:  Examinees will have to answer any four (4) question. Each
question is of 05 marks. Examinees have to delimit each answer
in maximum 200 words.
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The resultant of two forces P and Q is of the magnitude P, show that
if the force P be doubled, Q remaining unaltered, the new resultant
will be at right angled to Q and its magnitude will be ,/4P> — Q*
&I gl PT Q b URUMH T GRATUN & _T&R 87 AfG Pl GRIAT
R fear Sv g eufafda g, a Rig HIT fs =ar aRomdt Q &
STrEa 1T T SepT gRHTT /4P — Q2 BT |

Prove that necessary minimum force required for pulling a particle
of weight 'w' is w sin A, where A is angel of friction.

g PN & 'w' AR Tep PUT ! W&l AT FHT R Tl &
foTq afasge 7™ 9o wsin A g STal A €907 BIvT gl

If end points of an identical chain of length 2/ can slip on a rough
horizonal rod. If coefficient of friction of rod is p then find span.

Ife 2/ TS Y AT SOk & RR T v & B ) e
a1 A p B BT ooy onies § o gy st AR

The radial and transverse velocities of a particle are Ar and pe.

Find its path and show that it's radial and transverse components of

acceleration are respectively:

Alr= ﬂzréﬂ and p0= (ﬂ-%- %)

fopet hoT b SRIT TG SRR I A TUT 16 gl SADT U MM
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202
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A particle of mass m is falling in resisting medium, whose resistant

is p times of its velocity. If particle starts its motion from rest then
prove that distance travels in time t is.

Alr
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An identical chain of length 2/ and mass M is hanged symmetrically
on stubble. If particles of mass m and m, are attached with end points
of chain then prove that when chain is losing contact from stubble,
velocity of chain is
e M+ 2(m,+ m,)

M+ m, + m,

M S Td 2/ FdTS &l FH0Y SOk Dl T Rl Gl R
THAT U A FACHAT T gl ARG ISR & BRI R G797 m, 9
m, B0 HeT g Al Rig HIVTY 6 Tt | ISR 1 F70eh gead
M+ 2(m, + m,)

M+ m, + m, Sl
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If a planet creates an ellipse towards the Sun located in the mucleus
then prove that its velocity at one end of the small axis will have the
geometrical mean of the velocity at the ends of any diameter.
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Find the product of inertia of half loop of lamniscate > = a* cos 20
about pole and axes which is perpendicular to axis in the plane of
curve of its axis.

ATHRDBE 12 = 4 cos 20 P 3TGed P ITD 378 R ga F A
aTelt aghalel H 3187 b o 3f&ll & URT: STecd—uA S DI

Section - C 2X10=20
(Contain 4 Long Answer Type Questions)

Note:  Examinees will have to answer any two (02) questions. Each

question is of 10 marks. Examinees have to answer in maximum
500 words. Use of non-programmable scientific calculator is
allowed in this paper.
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10) Prove that the necessary and sufficient condition for the equilibrium

of any hard body under the action of many coaxial force is that the
algebraic sum of the imaginary works done by the forces in some
small hypothetical displacement, which is inhibitory with the
geometrical restrictions of the body is zero.
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11) One end of a weightless elastic string of length a whose coefficient of
elasticity is 2mg is tied up with point O and other end is tied up with
a particle of mass m. if particle is leave from rest at point O then find
maximum expansion of string and prove that particle will return at
point after time.

(r+2—tan '2) <2ga>
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(m+2- tanlz)\/<2g7> AT H TgT |

12) Derive equation of Central orbit in (i) Reciprocal polar form (ii)
Pedal form.

ThG; el DT AHIDRT (i) FchA gdl ©Y (i) afced w9 H geas!
HfR|

13) For Elliptic Disk find
(i) Moment of inertia about major axis.
(i) Moment of inertia about minor axis.
(ii1) Moment of inertia about line perpendicular to plane and passing

from centre of disk.
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