MT-09

December - Examination 2025
B.A./B.Sc. (Part-11I) 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.
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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.
gure—3I’
(@1fer org I<Ng geA)
fder — o ueAl & SR AT | MU S/ ITR &1 URAER U ¥es, U 19 a1 JAfddhad
30 Tl H URAHAT SIS | TS YT 1 3fd BT ¢ |

1. (1)  Find the resultant of two forces of 4 N and 5 N acting at an angle of 60°.
4=ge 3R 5 =Y & ol BT YR ST SIS, ST 60° IvT R el
g
(i1))  Write the definition of apsidal angle.
eyt Hror @1 gRATST foRa |

(i11)) Write Cartesian equation of Catenary.

Nl BT BT THIAROT foTRay |

(iv) Define period of simple harmonic motion.

AR 3N I & SMaddtel bl gRETRT BT |
(v)  State Lami’s theorem on concurrent forces.

HIHT gl IR A THT BT Herd forfay |

(vi) Define constrained motion.

fcrafeer T 1 uRANT HITY |
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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.
us—9’
(g ST 7%F)
e — 54 ar uedl & SR ARTY | T 3o IR BT Afdhad 200 i § gRAfHT I |
UAdH e 5 3id BT |
2. Forces of weight 2, v/3, 5, v/3, 2 kg are applied on an angular point of an equal
hexagon towards remaining 5 angular points respectively. Find direction and
magnitude of resultant force.
2,v3,5,V3,2 U YR & 9 HHen &l FHveqs & 3ls (6 DI fag w®
Y urE Iy fagai o1 AR fharfia € | uRemrl gaf &1 aREmT aiiR faem md
PIFTT |

3. Radius of a hollow sphere is . If coefficient of friction is 1 / NeE then find the height

to which a particle remains at rest inside it.

W@WW#%@TOL%H%WWV\E
TP N} fhadl $a18 da favmarer § g Aahdr 27

4. A heavy uniform string of length 2/ is hanged between two points in horizontal.

8, A ST DIy fb T

Lowest point of string is at a distance ‘b’ from the horizontal line passes through

points. Find tension at lowest point.

21 GE1E B FHRY IR SN BT Afast 7 Rerd 11 Igell 9 dcan T 7| SR
&7 A famg, famgell & ToRe arell aferst Y 3 b ¢ W 2| fan fig w
SRIEASISECIIT I

5. A heavy endless equal string hangs on a circular pulley of radius ‘a’ in such a way

that the string is in contact with g part of the circumference of the pulley. Prove that
the string length will be -

<[5+
a Foar &1 g R oA 0R U RIRTEN (endless) HHHRYT 9RI SN §9 UDHR Al
2 5 O, e A R B L owm @ v ¥ 31 Rig PR B <0 @
FIWI?: —

a[4n+;] g |

3 log(2+\/§)
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Note :-

A particle is projected with a velocity U into a vertically resisting medium. If the

resistance of the medium is proportional to the square of the velocity v, then prove

. . . . . uv .
that the particle will return to the point of launch with velocity N after a time

E [tan'1 % + tan™ %], where V is final velocity.
U 6T bl U I I Heaier gfawel areaq & yafog fear sirar 2| afe argyq «r

uv
AR, 9 v & @i & e 8, o Rig AR @or s fag wo——

T %[tan‘lgﬂan'l\—vl] T YIS, STEl V ofas O # |
A heavy particle is suspended from a point by a string of length ‘a’ and then

projected horizontally with a velocity u, where u? =(2 +\/§)ag. Prove that the string

will be free when it has made an angle cos™! (ﬁ) with the vertical.

T RN BT a oI & SN gRT fHl fag & deahrr 91 & 8k R afos
feem # u 97 9, SRl u?=(2+V3)ag, VT fbar Sran 21 Rig Y 6 SR
wwéﬁ?ﬁgﬁﬁmagaafwﬁcos'l(%)aﬁwmwgﬁﬁl

If a planet creates an ellipse towards the Sun located in the nucleus 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.
T g AT § Rerd A & ufd Uep e a7 € o1 Rig @x1 b orgeret &
T RR TR 39T O fefl ff & & RRE R & 97 &1 St w1 81T |
Find moment of inertia of a triangular lamina about its any side.
ASTHR ded @ fdl qorr & et Sec el smd S |

Section-C

(Long Answer Type Questions)

2x10=20

Answer any two questions. You have to delimit your each answer maximum up to

500 words. Each question carries 10 marks.
gues—4F'
CEESHEERES))

fader — =8l Q1 yal © SR <INTT| 31T 3109 SR BT 3ifdhdd 500 eal § aRAHT BT |

10.

TAE U 10 3F FT T |
(1) Find central orbit when central force is given as a function of r, the central

force varies inversely as the square of the distance from a fixed point.

el fou 7T o 9 (1 &1 Bom) & forg, Ife = 91 g g |
A B T B FSHAU B Al G Be AT DI |
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(1) A perfectly rough plane is inclined at an angle o to the horizon. Show that the

least eccentricity of the ellipse which can rest on the place is -
( 2sina )
1+sina
U T Wl It & § BIvT of IR AT 83N 7 | USRI By fb ad W)
fRTATEReIT # Y8 | aTel AEg B YATH Scdwdl § —

( 2sina )
1+sina

11.  Describe motion of a particle on the inside of a smooth vertical circle.
U e SHEaeR g & Fddl U BT B T B [Jag=T HIFY |
12. Derive equation of Central orbit in (i) Reciprocal polar form (ii) Pedal form.
Hbs e DI FAIBRYT (i) FhAgd! WU H (i) Ufad S § s dIfor |
13. The velocity at any point of a central orbit is %th of what it would be for a circular
orbit at the same distance. Show that central force is proportional to —— and that
r n

the equation of the orbit is -

r2n*+1=an*1cog (n2-1)0
o Bell B (Bl g R I G g Gobs el & (6 g ol ga |
30 Sl & R 5 ugel g @ 8, B A B - 9w B iR 8, A Rig @i
6 B 99—y & ST & T B P 7 ERer B E

r2n*+1=3n*1cog (n2-1)0
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