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B.A./B.Sc. II Year Examination, 2014 (Umjﬁed Syllabus)
| Mathematics-VI '

: - ‘Mechanics |

Time: Three Hours ' (AB-228) . M M: 34/70

Note: This paper is divided into five Sections-A, B, C, D & E. Section-A (Short Answer Questions) contains one
questhn gf ten parts requiring short answer. All these ten parts are compulsory. Section-B, C, D & E
(Descriptive Answer Questions) each contains two questions. Attempt one question from each Section.
Answer must be descriptive. $6 T7-T3 FI Y @vei-31, 9, 9, T W@ 3§ fawfeaa e 21 mvs-a
(V79 ST W) ¥ T oY 90 WA 2, e <@ um 12 e 5w am e € eve-a, 6, 3
wE 3 (fatga ST 999) WS A 9w 21 TaE @ve 4 U e Hiene fasga W arifm 2

Section-A \ '

Note: This Section contains one question of ten parts requiring short answers. Each part carries 1.4/3 marks.

T EUS § TE W % T@ WA o oy S SAHA €1 ek S 1.4/3 3HF F 2

1. (@) Prove that the angular velocity of a particle about the focus of its path varies inversly as its distance

from the focus. fog F 15 Ul S F1 IG% U8 W, = & TG HOA 91 ITH H5F 9 [
& SIehEIIl BT B

(b) A particle moves on an equiangular spiral r=ae™P with uniform speed v. Find its radial and |

transverse velocities. T &1, r=qMY THATIER THA R ThH THH g | =9 @ 2, S
feaa AR Zigad a1 9d & | ' ‘ |
(c) A particle moves in a straight line'and its velocity at a distance x from the origin is k\/’ (a%-x2), wherea
and k are constants, Prove that the motion is simple harmonic and find the amplitude of the
motion. T YT TR 1@ § TR T e oI wwen gw g W x g WA (ol x?), T 2 S
k fradi® &, g ¢ o T G 37Ed § O SH 3T 9 R |

(d) If viand vparethe linear velocities of a planet, when it is nearest and farthest from the sun respectively,

prove that (I-e)v=(l+¢)vy , af et 718 At ¥ W a0 A 3R stfereran € @@ IR @l

Tfd HHI: vy AT vp_%l ad fag +L (1-e)v1=(1+e)» . .- .
(e) Forthe mﬂtion of a particle falling under Gravity in aresisting medium where resistance varies of the

T
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"' velocity, Find the relation between v and 't. @ %1 9 f tfeafe amomm T w@ § i
een ) y
: fﬁ%,mmm.mmem%mVWtﬂmmﬁ 4
(f) Find the Centre of Gravity of the area bounded by the parabola ,2-4 ax and Latusrectum.

AT 3 ax SR W Qe @ A9 o A7 e

(8) Define common catenary and find relation between y and
mmﬁﬁwﬁﬁﬁw%uﬁamyaﬁw$m%wa‘%mﬁn
(h) Find the null point of the plane x +y +z =0 for the force system (X,Y,Z,L,M,N).
T frem (X,Y,ZLM,N) & R §9ast x+y+z=0 @ TE (null point) T HY
@ If T be the tension atany point P of a catenary and T, that at the Lowest pointA, prove that T“-T,
being the wex%ht of the arc AP of the catengry. % i & fag P aA T3,
g AR TR, @ fag & T2-T;=W* TafF wa AP F1 9 2 ,

G0 A particle acted by the constant forces 4i+j-3k and 3i+j-k and displaced from the point i+2j+3k to
-point 5i+4j+k . Find the work done by the foces. Teh &0 W A 4i+j-3k 3R 3itj-k FE T @
e fag i+2j+3k W g Si+djrk T faenfua &1 s 21 Foi grI fehd T HEd F A0 AL
Section-B,C, D, E ‘
Note: Each section contains two questions. Attempt one question from each Section. Each question carries
5/10 marks. Answer must be descriptive. TUg ¥ 3 Y 2 Y @ve ¥ TH T FHIFT Jedh
' Section-B

¥ 5/10 3 w1 7 fagga I arifem
2 (a) A particle moves along the axis of x starting from rest at x = a. For an interval t| from the beginning
of the motion the acceleration is -4x, for a subsequent time tp the acceleration is 4x, and at the end
of this interval the particle is at the origin, prove that : Téh YT x 37& 0 TR fagmmmEEen 9 x=a
T | et B1 WRIESH S=el 1) o 107 Ry -4x 8 30 39U WA 1) & T =R 4x 21 3R

W FWE F 9] w9 gaEag W 2 fag W
tan( /4ty Jtan h(\f4t7 )=1 | : |
odulus of elasticity

3. A particle of mass m is attached to one end of an elastic string of natural length a and m
2 mg. whose other end is fixed at O. The particle is let fall from A, where A is vertically above O and OA=
a. Show that its velocity will be zero at B. where OB = 3a. Calculate also the time from A to B. T m SFH 1T
1 B T S S S TH RR A g1 3 Faaal anfas o a IR gonferad e 2mg ?
991 SR 1 g R feer g O WA 21 0 FI f1g AW W fF fag & 0S|I 8 921 AO=a
#, 9 w1 ®Y § s e o @) e f fag B ) & it 1fd ¥ &, e OB =3afag A
v Section-C

¥ BT M FHI T A
4. A particle slides down the outside of a smooth vertical circle starting from rest at the highest point, discuss
¥ foeenfoa i 8, wfa

A\

-W2w

the motion, T &V U Taahd SwER Mt & Iwaad fag &, farrereen g
IEEERIETY y _
5.. A particle is projected upward with a velocity u, ina medium whose resistance varies as the square of the
. ¢ uv .
. . . ) v . . - LA < \Y -l1u -1v]
velocity, will return to the point of projection with velocity ! —(tﬂ" —+tanh —)
p projecti ty /uz+v2 afteratime 3 . v

Where v is the terminal velocity, T &01 It u fa ¥ geifya ﬁh‘m EIG %, Safer WEgH 1 9faqy
Ty & & § srgurdl 8, Hr yeigu fag T nifa Vl:"f—;v > | A TR X(tan'lgﬂanh'l-\j—] *
g e wEfE v eiFa nfa 21 . : ’ ! Section-D

6. (a) A particlemoves ina plane with an acceleration which is always directed to a fixed point O in the
plane, obtain the differential equation of the path. T& 1 ﬁe%aa H fd 9 w1 2 o9 | o
el @ T e forg O WE @ €, Ny F et Wi I| A |
(b) Find the Law of force towards the pole under which the following curve is described. = zef¢0ta

T F1 WE T A a7 B EH J e e I as I = g e0cota
7. Asingle force is equivalent to comprnent forces X, Y, Z about the axes of coordinates and to couples
L, M, N about these axes. Prove that the magnitude of the single force is /2 +y2+2z2 and the equation of its
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li ti YZ2Y _2XXZ_ xYyX . . L
.fle Ofact!on are “L _h=x&y=l T&h 99 ﬁ-ga; a&ﬁ aﬂ ﬁ?" ﬁ orC ) x’ Y’ Z% aar m L,

M N
_ . Z-2Y _zX-xZ_xY-yX _
M,N%Wmmqﬁm \,x2+y2+22mammﬁmmml yLz - M N 1

8. Astri Section-E . :
- b ring of Length a, forms the shorts diagonal of a rhombus, formed of four uniform rods, each of length
and weight w, which are hinged together. If one of the rods be supported in a horizontal portion, prove

. 2.2 '
' oo 2W(2b“-a“) : v :
that the tension of the string is m T a TR St SK 9R HF o b ael 9R w (TdH B)

| T T H O F TR 41 AR TGS F 0w v F A o § wew fan o & 7@
N © 2W (2b%-a2) |
TR ® THE B A rbz_?z)

9. _ A uniform beam of thickness 2b rests symmetrically on a perfectly rough horizontal cylinder of radius a,
show that the equilibrium of beam wil] be stable or unstable according as b is less than or greater than a.
T §9M HIE 2b F §1H, TFH ©& a B & dem W gHOY @ T@l gl © & dqem
T TN AR HHA: b<a 3R b>ah feafa F gmi | :
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