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B.A./B.Sc. Il Year Examination, 2013 (Unified Sy/labus)
MATHEMATICS vV

| | (Mechanics)
Time: 3 Hours] (AB-228) . |IM.M: B.A. 34/B.Sc. 70
Note: This paper is divided into two Sections-A, and B. Section-A contain Short Answer Questions and

Section-B contains Dcscn tive Answer Questions. Attcmpt all section as per instrutions. 39 W¥9-9.
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Section-A
Note: In this Section Q. NO. | contains ter parts, all parts are compulsory. Each part carries l 4/3 marks.
WS § A F. | % IH G S, B AT A ) T a1 473 31
I. (1)  Aparticledescribe a parabola with uniform speed. Show that it's angular velocny about the focus
$ atany point P varies inversely as_(gp)3/2 . Q‘cﬁ F0 U HHH A § WAGAHR 98 T 777 T @l
2199 b fohe fag Pm M (Spy3/2 W SREIYI 2N SAfE S TEer i 2
(ii)  The velocities of a pnmcle along and perpendicular to the radius vector are Ar and ;0 . Find the
path and show that the accelerations along and perpendicular to the radius vector are. T&h Y] &
e mmamaaénm )uzam po Tl ﬁgvumwawm%%ﬁww
3R IHSF TATad 0T FOI: A2~ 627 and uOA +u/r) €|
(i) A point moving in astraight line with S.11.M. has velocities vl and v when it's distances from the
cemre are x and X7. Show thatthc penod of motion is. W 0 T @ § T3 ST e &l
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(iv) ‘_f viand v; are the linear velocities of a planct, when it is nearest and farthest from the sun respec
tively, prove that af% fadt we =it g4 9 g0 5@ =g afit arfusrad @ 3R 79 ST TEa T
(Iinearvclocity) AT v Al vz‘g,'ﬂa fag EFf (1-¢)vy =(1+e)vy
(V) Forthe motionofa particle falling under Gravity in a resisting medium where resistance varies as
the square of the velocity. Find the relation between v and x. Where v is the velocity and 'x' is dis-
tance from starting point. T V1 3 fof Yfrafen M  TeweRw ac 4 T F @ 2, Salh
| o T Yrwdg i & ol o T ), 7@ v AR x § R AW H; STl v R A e
\ ' | x'mmﬁﬁaﬁmﬂiﬂﬁl (starting point @) | '
~(vi)  Define stable and unstable equilibrium with examples. ;
S e fen aiR aifter Sger R i, -
(vii)  Define common catenary and find relation betweenx ands.
TR I B WA Y qe x 3R s % e wE T w

(viii) A rope of length 2/ feet is suspended between two points at the same level and the lowest point
of the rope is b feet below the points of suspension. Show that the horizontal component of tension

W l2 L b2 . . |
is- -(fb__) , w being the weight per footof‘rope.@l@ﬁmﬁm 2/ I 2, TH WA G -

W A9 . ¥ Cw(2-v?)”
mmﬁ@wﬁmﬁ%w@mwﬁwﬁgbuﬁvﬁaﬁvﬁﬁ%mméﬁmm f(___l
&, el w o &1 9l e ¥R 2 <=

.. Find the centre of gravity of the ¢ rc of the astroid x> + y23 = a7 lying in the first quadrant.

o vy § T 2B 4 2B _ 23 3 o TR S W

: - o xf_y-g_zl _

(x)  Find the condition thatthe straight line \—l~=%— - Z—nl may be a null line for the system of forces
~ N s mas X-f yeg ozl

(X.Y.Z.L.NEN) . e 3  foh o e (X.Y.Z.L.M.N) % fed T ‘T=ym’= = z—n—‘qm
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Section-B
Note: This Section contains four Units. Attempt one question from each Unit, Each question carries 5/10 marks.
wmﬁaﬁmﬁ%mﬁéﬁwmmﬁmlqu 5/10 3 I Bl
Unit-1
If h be the height due to the velocity v at the earth's surface, supposing its attraction constantand H the

o

. e . 4 111 .
corresponding height when the variation of gravity is taken into account. Prove that E'I_i-:; , Wherer1s

the radius of the earth, afg el Ft FE T v AT & HR, TR q6 HRET T W h3 g e
' s % « 11 &
N e A afdad 9 W H S fierd, 7@ fag %'T? el e @ i R
A Light elastic string AB of Length ; ! is fixed at A and is such that if a weight W be attached to B, the string
will be stretched to a length 2/ . Ifa weight W/4 be attached to B and Let fall from the level of A, prove -
o T gefes S AB foraat w $ AT AR § afk YR W, B Tl S T 9 TR 2 TR
o fig AR E1 A T WA, B Ei aR A § e fem s €, few -
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(l) The A.mplitude ofthe S.H.M. that ensues is 3//4 , TT 37Ed 7Iid &1 3TATH 3//4 €
(i) The distance through which it falls is 2/ , 9% 2/ S @ firem Wi

(iii) The peri lation is - in ™3 ) 2o |
| period of oscillation is P -‘1J5+n'+2.~m 3] 3@ T T 4;-(al\/§4‘n+25in'l;J'al

- . - ~ Unit-ll
~ Detem\nne the motion of a praticle sliding dowu the arc of a smooth, cycloid whose axis is vertical and vertex
downwards. T% TEETAS frast aiaf et qen qww 9 #t W 2, T TF w91 % Ad F TE
frger =t nfa =t fag=m &

A particle of mass m is projected vertically under gravity, the resistance of the air being mk time the velocity.

2
= : . NP | :
Show that the greatest height attained by the particle is = [A-log(1+2)], where V is the terminal velocity

.anfi Av is the initial velocity of the particle. & U1 fFGe geH i T (o - -
qerfa i ST 21 T 1 S0, i Hmk O 71 wEfiE H fR F0 g srfiera <

-

v2 k " g
—[r-log(1+1)] %, T Vw1 i 2 3i v ghiferaa T R

’ b,
.- Unit-H X -

A particle is moving with central acceleration y(r® - ¢*r) being projected from an apse ata distance ¢

. 3 (2K : : » | Y
with velocity € (—3—) _Show that its path is the curve x* + yi=c TE I FRF @ 4 - F-

s TR e T & e forR TR A T A cﬂf{%‘-ﬂaﬁnﬁrﬁuéﬁaﬁmw%lmﬁm

qY 95 x4+y4=c4m| .

A fotce P acts along the axis of x and another force nP along a generator ofthe cylinder x> + y2 =a2.Show
that central axis lies on the cylinder nz(nx.z)2 +(1+ n2)2 y7- —n%? & FA P x-FA = faon | F HT
% qen <0 7€ np AT 2 +yi=a? T = frgn o F wa 21 ey fm S 9w e

JE W e B
Unit-1V

nisphere on the same base..rests on rough horizontal table. The
that the greatest height of the cone so that equilibrium

phere. T& 219 372 Tl & 2R T ek, T 3T
2w @ 31 Fraren fr fer SieE 81 UF ST

A body consisting of a cone and a hel
hemisphere being in contact with the table, show

may be stable, is /3 time the radius of the hemis
aren vigp Fafiga &1 7 o wien fafest Foaet T4
g T A e @ 5w e

ds of equal weight w forms a rhombus ABCD, wi
W is attachedto C. A.s

th smooth hings at the joints. The frame is suspen-
ded by the point Aand a weight tiffening rod of negligible weight joint the midd-
le point of ABand AD, keeping these inclined at o to AC. Show that the thrust in this stiffering rod is(QW
+ 4w)tan . IR T FAA 91 w# BT TSR TH THAGHS ABCD 1 TR TU g AT aeH ¢
ait g CR W W g1 &1 T yR-1fed T B AB 3R AD ¥ A A 30 R e & R T
ACT T o 31 fag FfTe f widl T H QW + 4w)tan o R
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