MT-09
June - Examination 2026
B.A./B.Sc. (Part-11I) Examination
MATHEMATICS
Mechanics

Tf=rehl
Paper : MT-09

[Time: 3 Hours] [Maximum Marks: 70]

Note :-  The question paper is divided into three Sections A, B and C. Write answers as per the given
instructions in each section. Use of non-programmable scientific calculator is allowed in this
paper.

fder — ' U= o, T QIR W AW @l § T B | URe @ve & MugaRr Ul &
IR QY | §9 Y03 H AF—UNTHI A8 beldgeley & ISUAN Bl AFAR © |
Section-A 7x2=14
(Very Short Answer Type Questions)
Note :-  Answer all questions. As per the nature of the question delimit your answer in one word, one
sentence or maximum up to 30 words. Each question carries 2 marks.
Gus—3’
@rfa org ST geH)
fder — W oAl & IR ARIY| MY U IR BT UATAR Uh eq, U ardd IT AfSead
30 ¥&l # URAAT HINTT | T U 2 3id BT & |

1. (1) Define Terminal Velocity.

Jf=TH 9T DI IRATT BRI |

(i1)) Define Constrained Motion.
gfcrafre i 1 aR¥IT B |

(i11)) What is Frequency?
aTaRT ) S &7

(iv) Write the properties of simple harmonic motion.
TR 3fad T B fIRwary forfay |

(v)  Write the definition of apsidal angle.
HfRIBT BIOT BT YRATT B |

(vi) Write the formula of reciprocal polar form of central orbit.
A5 DHe DI FARY & Fohd gdl w9 BT G IRy |

(vii) State Lami’s theorem on concurrent forces.

A gl TR A U BT HA IR |
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Section-B 4x7=28
(Short Answer Type Questions)
Note :-  Answer any four questions. You have to delimit your each answer maximum up to
200 words. Each question carries 7 marks.
Gue—q’
(cTg TR uE)
e — & aR el & IR ARTT | MY U7 IS IR BT 3(fedad 200 i § gRAF
DI | IAH YT 7 3 BT ¢ |

2. State and prove triangle law of forces.
gall a1 Brye o falae 9 Rig ST |
3. Prove that the algebraic sum of the work done by a system of forces acting on a

particle is equal to the work done by their resultant.

Rrg PITT & fxft o1 R fhareia s e gRT fhy v sraf &1 o anr
I TR gRT ST T i & sR1ER Biam 2 |

4, A telegraph wire is stretched between two poles. If the distance between the poles is

‘a’ and the sag in the middle is ‘n’, then prove that the tension at the ends will be
approximately w (Z—i + %n), where ‘W’ is the weight per unit length.
T CITh TR &1 @l & Heg o+ 83Tl & | Al @l & #ed 0 ‘a’ a1 #eg o
S ‘n’ B, ﬁﬁl@aﬁmﬁaﬁﬁwaﬂﬁww(g—;+gn)gﬁw SRl ‘W’
uftT 3HTE THE IR 2 |

5. If Ar? and p6? are radial and transversal velocities of a particle, then prove that the

. L A .
path equation of path of particle is i % + C. Also, components of acceleration

4 93
are 202r° — P2 67 and Aur6? + 2u? —

r .

Bl HOT & RN TqAT YR AT FHHAT: A T uo’ € | Rig HIRTT 5 &1 & U
BT AHIDHRT %=$+C BRM| 3R I9H RU & €CHh 2k2r3—u2$®

CEREN
Aure? + 2u2 — BT |

6. Derive equation for Central orbit in reciprocal polar form.
FhA a1 BT H Hbs DHET BT FHIGIU Gd~ DITOTT |
7. Find moment of inertia about the diameter of a hollow sphere whose external and

internal radius are ‘a’ and ‘b’ respectively.

U WEREel e & AT S IR H STecd—aTegul S1d HIToTg fSTad! 9rad iR 3faRe
Preamt e ‘@’ R b B |
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8. Prove that if central acceleration is proportional to integer power of distance, then
there have at most two apsidal distance.
g Y & T H=g @R W B A quie °1a & FEguR 8, a4
rftrrad <1 waferer gRat gt &

0. Show that for a common catenary -

x=clog(yT+S)
B be) B foy feargy -

x = clog (y%s)

Section-C 2x14=28
(Long Answer Type Questions)
Note :- Answer any two questions. You have to delimit your each answer maximum up to
500 words. Each question carries 14 marks.
grs—9'
(&t ST ue)
fder — &= <yl & SR ARY | Y 30 gAS SR Bl AHTH 500 &l H R
DI | TS YT 14 3 &7 ¢ |
10. A body is placed on a rough plane inclined to the horizon at an angle greater than the
angle of friction, and is supported by a force acting in a vertical plane through the

line of greatest slope. Find the limits between which the force must lie.

U fUvs wel 3T IHdd IR T 2, a1 &fast I BIor gy BIvr I 19 g,
YE UH U 91 gRT DT B3I & Sl HedleR FAAS H H8<H el drell @l &
Ifaer B 1 9 WA A BIfg RTa #ed 98 9o 2 |

11.  If a particle moves in a straight line and its motion is given by x = t* + 9t +12t + 3,

then find its velocity and position where the acceleration is zero.

I BIg BT U el W7 H Fofdl 8, IR ITdT A x = 2+ 92 +12t + 3 §RT &
Tg 2, A IFB! o R RIf S HIY, STl @ROT I 7 |

12. Describe motion of a particle on the inside of a smooth vertical circle.
U e SHEeR g & Fddl U BT Bl T B [Gag=T HIFY |
13. Derive the Intrinsic Equation and Cartesian Equation of Catenary.

HTARI BT Aol FHIDBROT G BRI FAIDBROT Fed~T BTy |
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