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B. Sc. (Part-11) Examination, 2016
Mathematics- Third Paper
* (Mechanics)
Note :-- Answer five questions in all. Question no. 1 is compulsory. Answer

one question from each Unit. Marks allotted to each question are
indicated in the right hand margin.

1. Prafafaa wsit & R 5wl 3X10=30

Answer the following questions :

(i) DI T A r=2acos O assr«ﬁmwrmnﬁrm%ﬁsmw

7 fag & 3R g 1 g i e E-E=-2cot9[da)

A particle ‘moves along a circle r = 2a cos@ in such a way that its
acceleration towards the origin is always zero. Prove that

.t_i...B_z -2c te(dg)
dt? dt

(i) e 3ad iy B oRemer el et anad ST @ e
Define S.H.M. What is its time period?
(iii) g5 & & IRWa Bifel
| Define Hooke's Law.
(iv) st meaw # AR o Rt oo1 & Qe an & e Sl
Discuss terminal velocity of a particle falling in a resisting me&iqm.
(v) &0 @01 & aranfa @1 aufea ﬁfﬁi@l
Define constrained motion of a particle.

(vi) 7E e & for SR Fraet & 3o el
State Kepler's laws of Planetary Motion.

(vii) o S B uRwer AfSwe od oo PrfsnaR vea & [va &= & @
faRael

Define centre of gravity and state the formula for the ¢ ‘ntre of gravity of
a triangular lamina. MGKVPonline.com

(viii) ReR aur 3R wigem & o fofael
Define Stable and Unstable equilibrium.
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(ix) U6 BV R B A el 0P TR q6f &, a3 & [ HRT B &
frsra & o= Afswl

State the principle of virtual work for a system of coplanar forces acting
on a particle. '

(x) I AT 355 a6 B aRwifea ifSe) s G5 % & ok @ ek
® 99 & el 3 I DIl

Define common catenary and give a relation between y and Y and x and W
for a common catenary.

Unit-1
2. (a)mﬁ@ummﬁWWﬁémwaﬁﬁm 5

Find the expression for tangential and normal acceleration.

(b) U BYT 2 B30T % g U W 3 UBR & Tewa & 5 e Wik
@ror, fdenda @Rut &1 A T 21 s fRed feg R IEE an

31 Rz S 5 (fu'][‘"fm] TG g% B O S g |

E-"FT” ' MGKVPonline.com 5

A point is describing a circle of radius a in such a way that the tangential
acceleration is A times the normal acceleration. If its speed at a certain
time is u. Prove that it will return to the same point after a

2] S

3. (a)wmw,mén%ﬂm%%aﬁaﬁmemoﬁ
Ay Ao X & & 3R 77 o fag P (OP ="b) W v an & op fawni
I ERar 21 Rig Aifse % a7 v 9 97 T W dleax @ €
T YT .
1 ‘ : 5
1[ © 2mb

A particle is performing a S:H.M. of period T-about a centre O and it passes
through a point P (OP = b) with velocity v in the direction OPF. Prove that

. T VT
the time which elapses before its return to P is—tan  ——.
T 27b .
(b) aft v Bo1 Rl R g 9 oo wreawy SR g1 eedran T & & A
& R S 5

If a particle is suspended from a fixed point by an elastic string. discuss the
motion.
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(a) U U7 [HEBVT (3FER) & H<a U6 WeRkigd 7w # A1 @ 3R
firan 2 forwat wiery an & of & 3rgpaa: 81 39 &01 &1 37 o W
t R Ta B afe a7 fRmEwr § 7R & &1 5

A particle falls under gravity (constant) in a resisting medium whose resis-
tance varies as the square of the velocity. Find the velocity of it at any timet,
ir it starts from rest.

(b)wmmﬁmﬂuaﬂéwwﬂmﬁaﬁmméﬁw
nﬁiﬂuéﬂasaﬁésmﬁmﬁ%?hasﬁsﬂﬁsmm}qﬁgméﬂ

uv

m%@nmﬁﬁ v ZfiFe 3 gl 5

Aparticle is projected vertically upwards with a velocity u in a medium
whose resistance varies as the square of the velocity. Prove that the particle

uv
will return to the point of projection with velocity r“"“"“uz R where v is

the terminal velocity. ' Or

5. (2) U 91 JeAltR ga 3§ fowret foroan &, vada w9 & goar 81 3 W 9

émﬂéﬁg#mm%%aﬁaﬁmﬁﬁgaﬁqﬁa%i

frarse 5 vgiog(\/_ﬂf] W9 1 391 0 AR & 4 s g
gt S5

A particle is free to move on a smooth vertical circular wire of radius r. It

is projected from the lowest point with velocity, just sufficient to carry it

to the highest point. Show that the reaction between the particle and the
MGKVPonline.com

" r
wire is zero after a time J;'OS (J§+J§)

(=

(b) T T aur 3o w9 # g & o9 A v A GRT AW F A DY WS
w v vafa fem s @1 feame 6 W R R & W

2&7‘3“4 (M} 2 5

A particle is projected with velocity v from the cusp of a smooth inverted
cycloid down the arc. Show that the time of reaching the vertex is
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h? dp _
6. (a) PG B&N BT @S AHIST F=Eg—3; & WY ¥ Fg 5w 5
Find the differential equation of central orbit in polar form
1
P 0
p’ dr

(b) 2R B T 1 =a (1 + cos0) B A R B P e ww
FHEER 2| 5

If the central.orbit is r = a (1+cos@ ). Prove that the central force is

pmportiolnal to r—l,- Or
7. (a) Tt Funiat & o & 5 301 & =01 I Hifsw 5

Obtain acceleration of particle in terms of spherical polar co-ordinates.

(b) U& o1 F3aT Fag @Ror purs g, o ¥ vafve e s &, g9
TAT AT 3T W 2 98 RS 3 W a1 & ReR 21 e e & o
El'ﬂﬁmr“=a"cosn9?I 5

A particle is projected from an apse at a distance a with a velocity from
infinity under the action of central acceleration W u™. Prove that the path is

" =2a"cos nd.
Unit-1V
8. (2) @@ & fo0 From & foe @

x —-f y-g z ~h MGKVPonline.com

{ m n

& IR @ 8 & wiaey s Sl 5

Find the condition that the straight line

x-f y-g z-h
4 m n

may be a null line for any given system of forces.

(b) &I Tqufer ¥ WIFTARAS x = a (9 +sin@ ), y = a (I-cos§) & T &

o T Bl 5
Find the centroid of the arc of the cycloid x=a (@ +sin® ), y =a (1-cos 0 )
which lies in the positive quadrant. Or
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9. (a) UP WM TEIH I35 9P & [0 TEIEROT y=ccos== & w0 F
ﬁ‘aﬂ%ﬁl MGKVPonline.com 5

hx
Obtain the equation of Uniform Catenary in the the form ¥ =ccos-::- .

(b)uasaﬂ'ﬁvgﬁsﬁﬁﬁﬁﬁaﬁwﬁmﬁawﬁuaﬁiésﬁamasﬁw
IR B & fogr ot ol qon R el 5

State and prove the Principle of Virtual Work for a system of copanar forces
acting at different points of a rigid body. '
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