MT-09
June — Examination 2023

B.A./B.Sc. (Part III) Examination

MATHEMATICS
(Mechanics)
Paper : MT—-09

Time : 3 Hours | [ Maximum Marks : 46

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

et - 7' weE-m ‘e, ‘T SR ‘| R wvel | fawnfsa ®)
T WU & FRIER Y991 & W ST | 39 J99-75
H A-URmHee WEfefthe hagpeiek & STEN &I TRl
g

Section-A 6x1=6
(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 1 mark.
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1. (1) Define terminal velocity.

FIf<aq o1 sl aRfoa i

(ii)) Statement of Lami’s theorem.
TH 99T & HYF fafen |

(iii) Define Hook’s Law.
o & frm F1 R iR

(iv) Define Angle of Fraction.
HEU-ShI0] 1 AR IS |

(v) Define Common Catenary.
A e sl aRwfod wifse |

(vi) Find resultant of forces of weights 10 kg and

15 kg. which are active on 60° angle.

10 9 15 fom YR & o o1 9Rom Id iy
S 60° I W TR €1
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Section-B 4x5=20

(Short Answer Type Questions)

Note -— Answer any four questions. Each answer should not

exceed 200 words. Each question carries 5 marks.
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. Find the moment of inertia of a right circular solid
cone of mass M, height # and radius of the base
1S a.

M S&EMA, £ HEE AR SER F 59 ¢ 9t s
29 T HT THR ATHE STScA- STV [ i |

. A uniform rod rests in a vertical plane within a
fixed hemispherical bowl whose radius is equal to
the length of the rod. If p is the coefficient of

friction between the rod and bowl, show that in
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limiting equilibrium the inclination of the rod to
the horizontal is tan™! [4u/(3-p2)].

HE THEAE D9 fRdl Fwfsr gaqa o fedr feer
sTEea et # feua § oot e s &t 7@K &
TR T A B IR @ & HEeARYS T6U TOE p
o fag =i & do oqor # s w1 afas |
&M@ tan~! [4p/(3-u2)] BT

. State Keplar’s laws of motion.

HER & Tfa TR e S gkt s

. Find the centre of gravity of a thin uniform

hemispherical shell.

TH TAM Tq0 TSI e W e S5 T RIS |

. Define a simple harmonic motion. Show that

S.H.M. is periodic and its period is independent

of the amplitude.

fmel sR|f, AR st 9Rumen fafew) fceme ow
Tiftefes B § IR 3ol ol oM ¥ WAt ©)
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. Find the null point of the plane
x+y+z=0

for the force system (x, y, z; L, M, N).

frafafed Tade & fau wa =Ee I wifse
x+y+z=0

Sefe wE = (x, 3, z; L, M, N) €1

. If V; and V, are the linear velocities of a planet

when it is respectively nearest and farthest from
the sun, prove that :

1I-9V,=(0+¢eV,.
g V, $R V, TF =i &t fafer sefad € 5o
9% FAEY: g4 ¥ frheam ok os @ ¥ @ fag
HIY

Q- V,=(1+eV,

. Show that for a common catenary :
x:clog(y—irsj.
c
HT hed & fau et .

x:clog(erSj

c
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Section—-C 2x10=20

(Long Answer Type Questions)

Note .— Answer any two questions. You have to delimit

your each answer maximum up to 500 words.

Each question carries 10 marks.
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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 forces 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. Describe motion of a particle on the inside of a
smooth vertical circle.

TH fodd SR ga & oT<:aa W H hi A H
foa=m wifsw)

12. 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 scope,
to find the limits between which the force must
lie.
T fque w8 3 9qa W @ §, T &faw |
IO FHO HO F AfE ¥ AT TH TH TA G A
I T S FHEAER IHaa § Teud @d 3@ & STy
T3 gl T Hifs e 92 9% 5 T

13. Derive equation of Central orbit in (i) Reciprocal

polar form (ii) Pedal form.
b Hell 1 THHW () oA gl ®9 (i) UicH
w9 H O HIfIT |
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