2002
MATHEMATICS

Paper 1

Time : 3 Hours | ' [ Maximum Marks : 300

INSTRUCTIONS

Each question is printed both in English and in Kannada.

Answers must be written in the medium specified { English or
Kannada ) in the Admission Ticket issued to you, which must bhe
stated clearly on the cover of the answer-book in the space
provided for this purpose. No credit will be given for the answers
written in a medium other than that specified in the ‘Admission
Ticket,

Answer any five questions.

All questions carry equal marks.
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2

(a)

(b)

{c)

()

(b}

{c)

(al

(b}

(c)

2
ls the vector a=1(2,-D5, 3) in Vil IR) o linear cambioation o vectors
ul=(1.—3.2],0(2:(2.—4.-l)andus-—»( R T

Set up the linear transformation Y = AX which carries E | into Yy~ (1,23 )!
and E 5 into Y 4 =(2 1, 3) . Also find the images of X, =¢1,1.1 [
X,=(3.-1,4) andX,=(4075)"

1 2
Given A = [ -] , compute A~ and A*.
1 14
0o 1 2
Reduce the symmetric matrix A = 1 0 4 | tocanonical form.
2 4 0

Prove that the relation of similarity is an equivalence relation in the set of all
nx n matrices over a field F.

Let A be an m x n matrix with real entries. Prove that A = 0 ( null matrix ) if
and only if the trace (ATA }=o0

Define positive definite and positive semi-definite matrix. Show that
1 1+ -1

x| 1-i 6. -3+i |X
-1 3-1i 11
is positive definite.

Determine the characteristic roots and associated invariant vectors of
2 2 1

A = 1 3 1

1 2 2
1 1+ 2+3i
Show that the Hermitian matrix A = I-1 2 - can be
2 - 3i i 0

written as B + {C, where B is real and symmetric and C is real and skew
symmetric.



{n)

(1}

(c)

(a)

(b}

(c)

{a}

(b)

(c)
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V(RIS o, =(1,~82) 0,=(2-4-1)Bya;=(1-57]
OBy 1.0 DiTnd Bowch a = (2, -5, 3) OB SALTT ?
Y, =(1,2,3) 39 E, &3, Y;=(2,1,3)'89, E,nvay weins Y=AX
Besdecdy BATOZCOTRY, @84 wwa. X, = (1, 1, 1)/, X, =(3,-1,4)' &,
X,=1{(4,0,5)'n¢ Zonndsy, 1 ool

1 2

douhd A = [ ] nom A™2 o3y, At vy 9F, Snb.

1 1
c 1 2

A= 1 0 4 |z Sngdobsy dld CATE, HAA.
2 4 0
Fd 28 g nx nInIAny ooy, ATVHDNYE, TOF, KON word 330,30
ROLOGTNTE T 20T MDA
A o> THE,D8 FOH0000 8208 m x n SRYBERACH, exsded (ATA ) =0 umd

B, S0 un, A = 0 (Bo3, SRIZE) 200 WHA.

P, 8 A0 ¥ X, Grvs, 8 60-0,3 IRgEeRsy, AOALR.

1 1+1 -1
X' 1-t , 6 =-3+i |XgowE 8ay3 oo 3neda.
-1 3-1i 11
2 2 1
A=]1 3 1 |0 eponglsdne D3 3ZNd 28,0 B03nesy, AR A
1 2 2
B 03 TR,08 THz, TRHHcInAGEy, C o3 TR,D8 $3F), O TF0BWRATY, n
1 1+i 2+31
BO o InFPA=| 1~ 2 ~1 oIy B + IC oo wdedh
2-31 1 0

LT 20T Apedi,
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(@)

(b)

{c)

(@)
)

{c)

{a)

(b)

(c}

4

Gas is escaping from a spherical balloon at the rate of 2 cubic ¢cm per sec.

How fast is the surface area shrinkmg when the radius is 16 cm ?

Trace the curve a2y?= x?( az—x2] .

2 2/3
Find the area bounded by the curve (%) + ( % ) %o
Find the asymptotes of the curve x? yZ-x2y-2xy?+x+y+1=0.

Tr{m)r{n)

Prove that B(m, n) = T{m+n)

Using double integration, find the centre of gravity of a lamina in the shape of

a quadrant of the curve (’é)ws + (% )2/3 = 1, the density being p = kxy.

where k is a constant.

Find the equation of the parabola with focus at {1.- 1) and with 3x- 4y =2
as its directrix. Also find the latus rectum. '

Find the equation of the pair of lines through the origin perpendicular to the
lines ax2 + 2hxy + by? = 0.

A point moves so that its distance from the point ( 4, 0) is always one half its
distance from the line x - 16 = 0. Show that the equation of its locus is an

ellipse.
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(c)
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LT Retintd WOARNCE Xfoan 2 P.Ro.ot BORY, M T BACWHET. 35D
16 Xo.ue. AN oy, Senani ons ded, | DA eorsy R s d ?

a?y?= x2(a?-x?) Sz deds,

(a ]2 (¥ Jm = 1 %03 R,FOBCT THE LA, w0r Ry, S0mB0,

x2y?-x?y-2xy?+ x+y+1=0T30 6T0IZ DN, B0 BOX0.

r(m)T'(n)

T (m+n) QCTT3 T3,

Bim n) =

DADREOTST, voBcdethddromy k ol RoLFADRN, PRI, p = kay QNS G,

(’; )2’ - [ y )2’ Y2 1 BB FI IO SRR B Lot Suod, Mg

gordsiaaciod.

{1, - 1) Sepdeos, 3033, 8030 2003 3x - 4y = 2 Znodd IoTwahs EEAVS. [ofyint ey
Boriofod. Tt B0 SPLOLTT, T BRI,

ax? + 2hxy + by ? = 0 delriert FBR.e3 ©cwT Forws BBRADNT =3 Seadn
X0 80T Ry, $0BD.

20T WO (4, 0) WomdROT WRIINOL x - 16 = 0 Cealciion LomAmToRE,
BATHY, BRI H. 650 o IFW XAeBTND) L.o8> DePFRE TeNTHE I Somd
et
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(a})

(b)

(c)

(@)

(b)

{c)

(a}

(b)

{c)

6
Find the equation of the two spheres which touch the z-axds and pass through

the circle x2+y?2-4x-6y+1, z=0.

Find the equations in symmetric form for the line of intersection of the planes

x-y+3z=2and 3x+ y+z=2.

Find the equation of the sphere having its centre on the plane 4x-5y-z=3
and passing through the circle x2 + y2 + z2 - 2x- 3y + 4z + 8 = 0,
xX-2y+ 2 =8,

Solve eUcosxdy+(ey+ l)sinxdx=0.

Solve y’=x+xy', y(o)=1, y'(0)=0.

A boat is rowed with a velocity p directly across a stream of width a. If the
velocity of the current is directly proportional to the product of the distances
from the two banks, find the path of the boat and the distance downstream to
the point where it lands.

2
Solve x2%;§;i —2J'C‘:al‘;‘c1 -4y = x*

2
501ved—¥+-l—g-y= 12 log x
dx x dx

Solve (3x+2)2y"+5({3x+2)y'-8y= x?+x+1
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(@) 2843 XoRTT B, XX+ y?-4x-6y+ 1, z=0 3T S0 THBRCAT
QOZ> Meedne TR0EBTIEEY, LBowD.

(b) x-y+32=2, 3x+ y+z=2 200 TTIone Jd5kers Seadod ROEYTeNY Ty,
RRd0E TATRD. SomleBONL.

() 4x-5y-z=33T00T 3, x2 +y2+22-2x -3y + 4z + 8 = 0,
X-2y+z=8 [ID Seod DHROT HEHBRNE  Aledn Xosesdoday
BOrLROWD.

@ o eycosxdy+[ey+1)sinxdx=0.

b} »ax: y'=x+xy', y(0)=1, y'(0)=0.

(c) 2.0t deerdedn p BeNBG, a 6T NOLGT 2O FET A0, Jedamh Kowdxss 2.
NEOT ZymET W) o QTR I0e 3eONY S Fgony  ©eos, oA
ARRDTEWRRNG B, deerdod TGP [, 8 AL T VOmHIOR VDTETE TLOTT,

BORB0WD.
2
@ 28A: ngd?g —2x?—l% ~4y = x*
. 42y 1 dy 12logx
(b] 23@»-4. dx2 + x dx = x2 .

@) 2nx: {3x+2)2y"+5(3x+2)y' -38y=x2+x+1
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10.

11,

a)

(b}

(c}

{a)

{b)

{c)

8

Constant forces P = o1 - 5? + 6Kk and @ = -1+ 2_} _ % actona
particle. Determine the work done when the particle is displaced from A to B,

-7 - ¥ -2 2
the position vectors of A and Bbheing 4t -3 J -2 and 6t + j -3
respectively.

Apply Stoke's theorem to prove that

j (ydx+zdy+xdz)= -2 2 na?,
¢

where, C is the curve given by
x2+y2+22-2ax-2ay=0 x+y=2a
and begins at the point (2a, 0, 0 ) and goes at first below the z-plane,

Prove that the direct product of the two tensors result in a new tensor of rank
equal to the sum of ranks of there tensors.

Three forces P, . R act along the sides of the triangle formed by the
lines x+y=1,y—x=1and y = 2. Find the equation to the line of action of
the resultant.

A string of length a forms the shorter diagonal of a rhombus formed of four
uniform rods each of length b and weight W, which are hinged together. If one
of the rods be supported in a horizontal position, prove that the tension of the
2w (2b2-a?)

string is r
bV4b?-a?

A particle of mass m is falling under gravity in a medium whose resistance

equals p times the velocity. If the particle be released from rest, find the

distance described in time £
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(b)

()

(A

{h)
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.00 8008 e B = 277 ~57 + 6K WIB, @: - +2j’ - R 2083 wens
godStemnd @, A cwors Bt ¢ 800 Ty ST Rneomn Twis A W), B A8
XoBry: SR 47 -37 - 2K @, 67 + ] - 3K ungd =dn sobrsEy
DT, EF A

x2+y?+2?-2ax-2ay=0 x+y=2ans: ¢ TEITY Jetma o3,
(2a, 0, 0) ROTHINCE TYCOPA Ty, VAT z-XTIVT $n Jpeoen

[ (ydx+zdy+xdz)= -292 na? a0m moxe: ARers Gabekss,
[

&T,00.

QORE JoIne Lo Mg POLNT SRT JLBT Jerd { Rank ) 0D, v [0 Fhany
Beedriv ( Ranks ) 203 8, Taban POXI T 200 THA.

x+y=1,y-x=10%, y=2dedneh 0T hud wEndeedn P Q. Ruone
30DTLIT T, JOHHT 38R Desdodn AL0EBTLINRY, JoRbeBoLD.

W 3080001 302, b oog HINT Foew, NECAT TTLNE0T TR2T .07 Stgdadd, a
T3 DB 0TI BoBCWOTS 24, HrarREY, ARCFAT iH3y, WP oD SecRne: seeanven

o0 TIygsod SRFEEdeord X0 ISHIO A BN, UgTUlhg e Zcil

2w (2b%-a?)
BRELITY GACY3 T 20T Tl
bV4b?2-a?

m T3, 0000504, 1.OT Bres) TOTT SXRFHBLCINA MERE S35, W, 0¥, ¢ WD
T30pegsy Sens u O 8, TEOTOATHTZED. FIEY, vueEENYos ST ptE3nTAns B
t 03§ HTVAT THTR,, SET[RA.
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12. (a) A person falis by means of a parachute from a height of 900 metres in
150 seconds. Taking the resistance to vary as the square of the velocity,
determine the lmiting velocity.

(b} Prove that the horizontal line through the centre of pressure of rectangle
immersed in a liquid with one side in the surface divides the rectangle into two

parts, the fluid pressures on which are in the ratio 4 : 5.

(c) A conical glass is filled with water and placed in an inverted position upon a
table. Show that the resultant vertical thrust of the water on the glass is two-
thirds that on the table.



12. f(a)

(b}

(c)

11 1/l

2.2y, [,8,0808 OBy @y, TdeETRd 900 0T o3 ohen wm, 150 #Fed.
Bechzd. Bens TSy, UeSFREL HETRGE, IR R0EY 2ETI0F BenEEy,
QT B A

o3 233 feons TAvs BRAGT Bh3e deadodn SETE TRhEs TEtshhplatnial
LOTD TIE,FRY) LODIFIY, SOBY LRANVIA TRAT Q0T WD FTene mEs LB ENY
eI 4 : 5 SNSB T,

£

2,00 Boddhaos, 3o Ms dreidedl Reddy 3200 BTRY Womd Fer e
Bt eeind 2 3039, | Inverted position )} =@eRNd. @ MAT Sperne Tiel RedT
TORFIRD eog,F Zrdeessy ( Thrust ) ety SedHRTL,08 2T TRTY HNTy S

S0t IneDA.

2l






T2/

2002
MATHEMATICS

Paper II

Time : 3 Hours ] | Maximum Marks : 300

rl

INSTRUCTIONS

Each question is printed both in English and in Kannada.

Answers must be written in the medium specified { English or
Kannada ) in the Admission Ticket issued to you, which must be
stated clearly on the cover of the answer-book in the space
provided for this purpose. No credit will be given for the answers
written in a medium other than that specified in the Admission

Ticket.

Answer any flve questions, choosing at least fwo from each Section.

All questions carry equal marks.

Lfek moud ;B ewod Xoudnd R CAToITRT; B I Sidod fadcd Jund,
SnHXIAT,. -
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1. (e}
{ty

{c}

Z. {(a)

(b)

{c)

3. (@)

b)

{c)

4. {al

{b)

(1

{c}

2

SECTION — A
ghow that the four fourth roots of unity form « multiplicative group.
prove that any sub-group of & eyclic group 18 cyclic.

1f G is a finite Abelian group and a positive leger K divides o ( G ). prove that
G contains a subgroup of order k.

If in a ring R with unity, (xy1)?%= x2y? forallx, Y& R, prove that R 1s
commutative.

Show that for any field F, the ring of polynomials Fixlisa principal Ideal
Domain ( PID ).

et R be a Euclidean ring. let a and b be two non-zero elements in R. Prove
that if bis not a unit in R, then d(ab)>dl a)l.

Test the convergence of

RN S
log 2 log3 logn 7 '

Prove that fis continuous on a metric space S if and only if fis continuous
on every compact subset of S.

Evaluate the integral
” xy dx dy over the positive quadrant of the circle x2+y?= a?.

) Check the uniform convergence of tan x in [ 0, %] .

() Find the maxima of y=x3--‘?x2 +2in 0,51}
b n
If fe Rla bl then prove that ]f: - jf.
a b

1

dx
Examine the convergence f j T 1}
Ege o xl}2[1___x)1f.}

0

pxtend Cauchy's theorem concerned with vanishing of integrals along closed
curves to a multiply connected region ( region with holes where the function is
not defined ).

)
‘ . . , 2t 1
Find the Taylor's series to represent i, o - o about 0,
(z+ 21024
Prove that if a poWer series in Z is converpent RPN then it converges
absolutely in | Z | <)z, |
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;t_-rges
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{c)

(a)

(b)

(c}
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(b)

(c)
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(b

(¢)

(1)

{h
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Quren -
33308 ( Unity ) 593, mo,Re Wopend 1o8s MRS, g DTRAETT, CadhXed T
20T 300X
2,00 238,803 THAER oIngole LOSRIRIBR) a!g,eoﬂ:mﬁdaa_‘d ST TBA.

G Lot =[dow3 vwnedodda® XLBTIEE OB, o TEeE ¥ THrEecE k 3w
o G) oD oe3and, G odo T AEN08 Kk O .00 SUBREIATTIY, ITechd Q0
bR,

s x ye R nert R woorhond, Bxaecteonnt (xy)? = x? y? eod, R 3
oagbead ( Commutative ) TNTHZ, T 003 TR

cnwrde 863 Fmh wIdaBAY Loors Flx] wom: =n&, retnss J303
( PID } s5sAch3 28 20t 2n¢DA.

R 1,000 o3 mos evoroshcd. a w38, b necEe R X€) Ba3,030 emeisnnod.
b o3» R &€ o8t 280 di ab) > d(a) SAS3T 20T FedA.

1 1 1
Jog 2 + fog 3 + e + og L e = wpxochs;, J0eg A

S 3 Zeodeord Rokd | Compact ) eomR0d, 30T Boedd [ BoURTT0 &3y, BeTO
U .00 BROE Zz3o8y, ( Metric space } S e fHQWFTNALE, o oot mBA.

x2+y?=a? P30 FTE, 8 FF,T00 @6
[[ xy dx dy KeRsomHRy, 50,808

) [ 0. %1 36 tan x 3 HIRTDT SHROHBLRY, BOELA.

@ 10, 5]€ y=x3-7x?+20wou7, (Maxima } R, geEr BNl
b a

fe Rla bl &g, J"-f= - jf 2008 ToDA.
a b

1

J‘ X2 ;bf x] 73 O epxosoday B A,

a

1,050 WEL0WHT T[resd, Row00s (BFeoRrsay RORLTETT JOGNELT 8A0T
cﬂezS) TTRBONSTE, xa:easci Sgnesodn @355 ZRe B30 ( Cauchy’s ) LCNTIHTY
o 1 8= g P JRERPN NP
(0 5203 {—2 n 2 ] ( 2+ 3) ] oﬁsﬂ:ﬁ. @ewﬁ)ma Jéuo‘?ﬁ @ffjw\.m gardn o B2
7=z, 26, oW TS Becdokdy (Power series ] z semboinnd ( Convergent )

7] <]z, | RO, =0 LLFOHD & D¢ BEROITEMET ST FRA.
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6. {a)

(b}

()

7. {al

o)
{c)

8. {(a)

(o)

{c)

4
z2+ 1
Evaluate '[ 27-4 dz if Cisthec
c
i z =2, (i) z = -2 and (i) z =0
State and prove Cauchy’s restdue theorem.

Prove that J e

Find the d

oo

0

from the origin.

Solve : (x2-—g2

Use Charpit's method to solve ( p2+q? ] y= qz

ifferential equation of all planes w

~-2z22 ]p+2xyq = 2XZ.

Solve: p2+g?= z2[x2+y2).

Solve : %—z—% —QBizgy
Solve :

w pi+qd =272
i yp = 2xy+loga

= 2e2*+ 3x2%y.

ircle of unit radius with centre at

2 2 T,
X cos “sin(xzsinza]dx = - sino.

2

hich are at a constant distance



.

(a)

(b)

{c)

(@)

(b}
(c)
{a)

(b)

{c)

5

12/

@z =2 (i) z=-23, (i) z =0 deomidecd Cod 288 &0 T3,TaU

z2+1 -
T dz & TRER,08IR;, SRA.
J zc-4 ¢ -

c

;303 ( Cauchy's ) sTge Fabeclaidy, ACABY I, ToHA.

=]

2
Je‘-"%‘“‘ “sin( x? sin2a]dx = —275 sin o 0T THA.
0

B8R,e3 ( Origin ) HOT .00 RODI BRITYH 203, XSIone YTBO TOOLBOLANYT,

ok Bowl,
LaN: (x2—y2—zz)p+2xyq = 2xz.

(p?+q2 ) y= qzew, BET: IHLFETS BT JOHT, LOBERENA.

way: p2+gl= z2[x2+y2).

.33z 23z

Yok —25;‘2'"8—; = 2e2¥ + 3x?y.

i) p3+q3 = 27z

i) yp = 2xy+logq.
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10.

{a)

()

{c)

(@

6

SECTION - B

Using Legrange’s equattons obtain the differential equations for planetary

motion,

Calculate the moment of inertia of a uniform elliptic lamina about (i) the
tangent at the extremity of the major axis and {ii) the axis through the centre
of the lamina and perpendicular to the plane.

A pulley system is given as shown in the diagram. Discuss the motion of the
system using Lagrange's method when the pulley wheels have negligible

masses and moments of inertia and their wheels are frictionless.

7 gm

4 gm

6 gm

Show that the motion of a particle of mass m projected vertically upwards with

a velocity u in a medium whose resistance varies as the square of the speed is

governed by
visu? 2
fog (\)’2+u2 )= T/%x'

where x is the coordinate in which the motion takes place, V= ‘\‘ ﬁ is the

terminal velocity and pu? is the magnitude of resistance per unit mass.



h

is

(a)

(b)

{c})

(a)

7 12/n
QN - 0

n&n&mA  ( Planetory motion ) To,TOBT WOHTMERy,  evBednehs  oge
ROOLBTEINYRY, Trdawo.

) O ¥8,3 oMo nad) 3 X Berdesd, EAVE V)
i) = feonm Hews A sers TBY, WBod, LoLETRATI &% MYy, 8203
Lo BOUF Deprad o Sued W, uPReFSIy o8, Ina.

“Om 84, (Pulley) =g senmy W3R 2odrd. o WY wdy, muzm
UPRF QO XBT TS, Tobaod Tngd mEy ¢ BHNY PRt AL,
T3ROS TH BT, evBABREAY 118 B[ BoD, edrA.

7 gm

4 gm

6 gm

X RO 00N, 2008, Recnotmmdd m, V= 4/ g BoST Jert e o2

TICRE  JE s S Zomne womn, ey, RodhosRem
V2 2

log ( Tty ] = 29« % Sremon nmos madew SR, S u dencdaonn,

m T, 0030308, 2,028 #rol3 toatot DeTRF RENLTA TB,e0BZ 2 2ot Bacdi.
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(b) Investigate the motion of a particle moving under an attractive inverse square

2
law. Given that ﬂ;}y %% = - F is the pedal equation of the orbit under a

central force (where h=r%8 ) .
Ya

P(re)

N

t
!
x ¥

(c} Discuss D'Alembert's Principle.

11. (@ Give an example for two-dimensional potential flow. Discuss how the stream
function satisfying Laplace equation that arises in Hydrodynamics.

(b) Show that the potential function
6 = (}g)xs_xz_xyz_,_yz
describes the irrotational flow. Determine the stream function and the velocity

vectorat (1, 2).

12. (@ Draw the flow net for a uniform two-dimensional flow with a constant
velocity u=_¢

() What arrangement of sources and sinks will give rise to the function

a’
w=log(z- —z~)?




9 12/11
mh* dp

(b) .0t deofyecd u@d(h= r2 6 umn ] BE. 0D Tl RELEETHD p? dn = F
; S0 oK. .00 UBHFE QUAED TNF RORIIE0Zd WOXT LeEd Bral MEChHR
ToeY A
o
: P(r8)
<
1

@
p T~

() &'seond  noladasy WA

11. {a) ao@-ooeed ( Dimensional ) Q5@ Zav@Enen comacn 0k, Tanendd,
TUDTT o0 FeorEy et iy &F VA0S0 F &, RAPRT,T 0LNTRy, s,

b oS Zex ¢ = (% )xS—x2—xy2+y2 SDAYE FTHEIT, OTORID 0w
200, (1, 2} 8O, 00 PR Ty, Hert ZABAVRY, A0V,

12. (@) womd SERSHNE ol u=codeodr Lol SDYF QOR-ANE ZJmeml, TS
EIIOT, LIBA.

2
n b w = log ( z- % )aﬁe;sd& WP Lo TS Ey, SRR ( Sources and sinks )

Tt ol ol armedd ?
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13.

14,

(a)

(b}

(c)

(a}

(b}

{c)

10

Fit a cubic spline function for the following data :

x: o 1 3
I: 1 2 4
6
Evaluate 1—%&—2- by using (i) Trapezoidal rule, (if) Simpson's% rule,
0

% rule, (iv}] Weddle's rule and compare the result with its

actual value. [ Divide the interval ( 0, 6) into six parts each of width h=1].

(iii) Simpson’s

The angular displacement at different times is given by the following table.
Find the angular velocity and angular acceleration at t=2.5 sec.

t: 0 01 0-2 0-3 0-4 0-5

6 : 0 1.01 2-186 3.81 6-56 11-25

Consider the function f(x)= e* at the points x = 0. 0-5. 1. Using
numenrcal differentiation, find 1'({0). Estimate the error bound and compare
it with the actual error.

A slider in a machine moves along a fixed straight rod. Its distance x cm along
the rod is given below for various values of the time t seconds. Find the
velocity of the slider and its acceleration when t = 0-3 sec.

t:

0

01

0-2

0-3

0-4

0.5

0-6

X 7

30-13

31-62

32.87

3364

33-95

33-81

33.24

Discuss the convergence criteria for Newton-Raphson's method.




1y

(a)

(b)

(c)

&)

(h)

(c)
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BYAS Dy cBnent wem B X, o35%, ( Spline ) POITTY, BYTBA:

X : 0O 1 3

J: 1 2 4

) eboow L (1) 2057 5 LD () A0TRE 3 b ) Sa8 Achmbrivay,
6

ool neng f
O

dx
1 +x°

BT, RPOH08T TR I, T FOZ0BIT;, TR0

ddcdisonnt el =Sne. [ (0, 6) BOBTWRE) S0 nnevA QAR Eal Tovipletale
2 no h=1 <0ules:. |

DO FONGD T daeRead L%, Tlabi ( Displacement ) 89AT WY 03 anaehd.
doekecd et w3), daedead BelpedRrEy t= 25 Réorondd somitoR0md.

t: 0 0-1 0-2 0.3 0-4 0-5
3-81 6-56

0: 0 1.01 2:16 11:25

x=0, 05, 12000M¢Q, f{x)= e*POIIY, TenFLLIN ToaT, 3, 8 BIBOTTTY,
VOTRRENN f1( 0 ) BoB:BB000. RN NAcHE; Bomzms SRa B, BTy, Tox, 08
FRnouecdnt ot Ina.

2O B0F X BoT 3T Jeo Xo9R BHoLELOE BOXI X, @8 Bed ToYRsoan
X Ro.88. ATy 60, HOF BRY,NTY, e ¢ Adoknied) dazennd. t = 0-3 Ldoze
Choyn Xm0 dert 303, dertned, drasy, sombrod:

t: 0 0-1 0.2 0.3 0-4 0-5 0.6
33-81 | 33.24

x: 30:13 | 31-62 | 32.87 | 33.64 | 33.95

Ro,BAT-ToPR S T3 803023 BTOM BTy, ( Criteria ) 5503 ey,

[ Turn over
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15. (a) Calculate the mean deviation from median for the following

Rs. per day 3 4 5 6 7 8 9 10 | 11 12 | 13

No. of

e 2 9 11| 14 | 201 25 § 24 1 23 | 20 16 5
Samilies :

(h) Let X and Y be two random variables taking three values - 1, 0, 1 and having

the joint probability distribution giver: below :

ol X-1 - 0 1. | Total
-1 0 0-1 0-1 0.2

0 02 | 02 02 | 06

1 0 0-1 o1 0-2
Total 02 | 04 0.4 1

)  Given that Y = 0, what is the conditional probability distribution of X ?
(i) Show that X and Y have different expectations.

() Prove that X and Y are uncorrelated.

(ivy Find Var X & VarY.

16. {(a) Find an optimal solution to the following L.P.P. by computing all basic

solutions and then finding one that maximizes the objective function :
2x, +3x,~-x5+4x,=8
X, ~2x,+6x3-7x, = -3
Xy Xg, Xz, X, 20
Max Z= 2x +3x,+4x5+7x,.
(b) In a factory, there are six jobs to perform and each should go through two
machines A and B in the order A, B. The processing timings in ( hours ) for

the jobs are given below. Determine the sequence for performing the jobs that
would minimize the tota! elapsed time T. What is the value of T?

Job Jy | J, | Ig Vg I Jg

4

Machine A : 1 3 8 5 6 3

Machine B : 5 6 3 2 2 10
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13 RS

15, (a) 8 89t BouyOhd T oG R BRO,8000 TRy, sueins oY,

oo obomg:| 3 1 4 | 5| 6| 7| 8| 9 o)1zl oy

14 | 20 | 25 16 5

e ged:l 2 | 9 | 11

b)) =ec>ddnd - 1, 0, 1 & Iicdoom X =3, Ywdm
ey Jooksy, WodRaeehze HBoHT; 9t SarenAg.

%yt4,E EONGIATS mE,

16.

(a)

{b)

{B)
(i)
b

(iv)

X -
vi -1 0 1 LER,
-1 0 0-1 0-1 02
0 0-2 0-2 0.2 0.6
1 0 01 01 0.2
243y, 02 0-4 0-4 1

Ba ol Y= 0 atod, X 8 ®éesog ( Conditional ) Rogimnectzs aZgmaie ?

X308y, Ynieh gy I3, 3rvey, ( Expectations ) 0008 20 3602,
X0y, Y iy 9RTX0L0ENS0m b,
Var X &3;, Var Y nesy sorbhod.

QOY, UE0RLE JITY, JOFOMN, 98, IND[YWeT =y, ILAT Towswy
BREZALORITLOTN,, BoRLA 802 82 $9AS L.P.P. A wod: <y 3m 2w
BOTITHNy, ﬁoc&:&oaowa

2x +3x2~x3+4x4-8

x1-2x2+6x3~?x4 = -3

xl.x2.x3.x4?_0

spErevs, Z= 2x | + 3x, +4dx,+7x,

0T FITERONG, LT BoTAYR, IR, Bicdeomd oS A T8, B 2ol
QTT: CoF Y Taees A, Bfﬁsﬁ’do Tpo e, durny Zywse TRONYER,
(n‘oa:!rw@) 39t Eomoand. iy, R e T Oy, AP NATNT Su:drw
ORFBEMOIN OEIT, AF ard. T od wdedodemy ?

don J, J, J, J, gy J
o0, A 1 3 8 6
ees B : 5 6 3 2 2 10
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