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MATHEMATICS
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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
be stated clearly on the cover of the answer book in the space
provided for this purpose. In case of any doubt in the Kannada
text, please refer to English text.

This paper has four parts :

A 20 marks
B 100 marks
C 90 marks
D 90 marks

Marks allotted to each question are indicated in each part.

All questions in Part A, Part B and Part C are compulsory.
Answer any three questions in Part D.
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PART A 4x5=20)

Each question carries 5 marks.

1, (a) Show that the set § = {1, 1, 0, (1, 0, 1), (0, 1, 1)} is a basis of
' the vector space V3 (R). \

(b) .Let f{x, y) be a function defined by

2
X" +Xy +X+y
;o x 2,2
flx, y) = X+y &y =22

4 ;o xy)=(2,2)

Discuss the continuity of fx, y) at the point (2, 2). If it is
~ discontinuous, what type of discontinuity is it ?

(¢} Solve 2y dx + (2% log x — xy)dy = 0

{(d} Find the directional derivative of o = xy2 — yz3 at (2, 1, 1) in the
direction of the normal to the surface x log z + y2 = 0 at (1, 2, 1)
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on A 4x5=20
Z3 e 5 wosd.
@ S =1 1,0, 10 1 @© 1 1) neg dzcwg esmd Vg (R) =
 e30mING DoXNTRY, SHDA.
@) fix, y) S0t & ENIEOOT DTORYES 105> BOBWRTNTO

X2 XY+ K+Y

f(xa y) = X+y ’
4 , (x0=022)

2, 2) VoY flx, y) & e:&o‘bz%@i 2OD WBER. AW az%aglmﬁdaﬁ,

a3y o35 DeEoW a%@@ QOLOTTY, EVA.

(x,y)#(2,2)

(2) 2y dx + (2x log x — xy) dj' = 0 83 SETTY, DBA.

(&) 1,2,1) 09, xlogz + y? = 0 Soed, 1 TFUmNTYE 0839 (2,1, 1)
TEHE ¢ = xy? — yz° ob DTYE IHFT, Fomd LABAND.
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PART B 10x10=100

Each question carries 10 marks.

2. Define (i) Eigen values (i1) Eigen vectors and (iii) Eigen space of a linear
transformation.

Find the eigen values and eigen vectors of the mafrix of the linear

1 2
transformation A = .
3 2

3. Define Rank and Nullity of linear transformation,
T: V3 (R) - V, (R) defined by
Tlep) = (1, 1, 0), Tlep) = (0, 1, 1), Tley) = (1, 2, 1).

Find the range, null space, rank, nullity and hence verify the
rank-nullity theorem. '

4. (a) Find the constants a and b so that

. x(1+acosx)—bsinx
lim =1

x—0 x3

(b) Trace the curve catenary y = ¢ cosh % (c > 0).

5. (a) Find all the asymptotes of the curve
x3+3x2y——4y3-x+y+3=0

(b) Prove that

6. Find the equatlon to the sphere which passes through the circle

xz+y + 22 —4x -y +32+12=0, 2x + 3y — 7z = 10 and touches the

‘plane x — 2y + 2z = 1.
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yon B 10x10=100

8 ZFnn 10 eS0T,

&

0,0 Tedeod Cpmoo3om (1) onst aﬁ?oﬁvb (ii) it ﬂ%vﬁ‘mfa DI
(ii) DRa® WSTTBINTSY, W0,

1 2
A = { } BeDeod TRTO0ITT m%ﬁosa oriat m"ae)érf@b TOTWe DN
3 2

B30 Ry FombRNS.

SeDeon THTOITR BLed =R BEAVETI0NTY, WH0A
T:V, (R) — V4 (R) @ 3¥NT £dOT aa’m%@%d

T(e,) = (4, 1, 0), T(ey) = (0,1, 1), T(eg)=(1,2, 1).
ans Beost, mzﬂseﬁaﬁ@cﬁ 2503, 3068, BRABESIoDTY TOW LAY T
©T030 Beed- BDRBESIS wdaeoﬁﬁa‘a =D R

(0) & TENG TRt BHToS 2 T3 b AoHTVOENTRY, Fo& & BND.

x(1 + a cos X) — bsin X
lim 3 : =1
x—0 X

(D) gWS0y =¢ cosh Z (¢ > 0) ohY ACRSA BR.

(0) @ 2950 SEE 2y Romo Tealnyy Fomd BABARD

x3+3x2y—4y3—x+y+3=0
(D) RO, D T8 3003

e % dx

.
i

W2 +y2 4z —4x-—y+32+12=0, 2% + 3y — Tz = 10 RIE THROT
o Beeom e x — 2y + 2z = 1 ADIOTI BRERT ReOT
RRETTEITIY FoERLABAND. '
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10.

(a) Solve ;l_y + X sin 2y = x3 cos2y,
X

(b) Solve x cos (%) (y dx + x dy) = y sin (%) (x dy ~ y dx).

(a) Find the spherical polar co-ordinates of the point whose cartesian

. (3J3 9 3
co-ordinates are —_, =, = |.
_ 4 "4 2

' b A A A
(b) Express the vector f = zi-2xj+yk in terms of spherical polar
co-ordinates and find f., fy and f¢.

Prove that
e
(&) [ij, k] + [k, i] = %

m B __ome) ] ok
1 (-8,
ox hj hj

Prove that the necessary and sufficient condition that a rigid body acted

‘upon by a number of coplanar forces be in equilibrium is that the

algebraic sum of the virtual work done by the forces in any small
displacement, consistent with the geometrical conditions of the system is
Zero. '

11. A thin uniform rod of length 2a and weight W has a particle of weight W’

attached to a point D near the end A, AD = 2b. The rod floats in an
inclined position freely in water with a length AC = 2x, immersed, prove

that x = aW+bW' 4 that specific gravity p of the rod is given by
W+ W

ap(W + W2 = W(aW + bW").
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() VB % + X sin 2y = x° cos?y.

. (D) VAR x cos Y (y dx + x dy) = y sin X (x dy - y dx).
X _

(&) THEBOHS® ABrETOBMH (3;/_ - 5] SNTHT DDA KAeeIFBOD

e Ddses‘ao%’ﬁejsgt FoRY BHAD.

— A A A
@) recrzgod mdeod ddeezosny Sonvg f = zi-2x i+yk 830
iy BITAX D f, fy TN f, NS, T LRAD.

g BYNITTY, ToLTHD JAY

og.
@) [, kK + [k, il = Eik
ax.]

i 1 k
o' hk | ! hi
(2) - =-g - g
ox? {hj hj

wdew  Fpegement wend godrt YT 20t 'qséc;a’@ob@
"‘ﬁai@f@&’d@d)&&dﬁ wn’a’ma’ ToNp RPTETT JToR o3BT,
afa‘*”o:’o 0O N@ﬂ@ﬁ aTHeeEmen olweylde s, mswoudm B3
wun’@oa’ scéa’ ?:‘003393’ doxnn Dew Nedtod B N.razgodmﬁc‘ﬁea“a
QOZJJCS‘ES?;I NC%ESD@ 30X, '

2a tmcs’ m:&; W Bozd0n oD 3DTE Tosws "o W BRET
TRy BrobIR, Bt ROV A @bod Bwexm D acey RomddsE Heeas
SREend. AD = 2b. & T OiR0E ~30$a© sngeson NOTD Beendd

3 ©ES AC = 2x ogny oY me;mcs x = AWHDW oonay,
W+ W’
T Tk, FOIR mBey, MoTE p B1 Ded THBLRNT

ap(W + W) = W(aW + bW").
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12.

13.

14.

15,

16

PART C 6x15=90

Each question carries 15 marks.

Define Hermitian, Skew Hermitian and Unitary matrices with an
example each. '

(a) Prove that the eigen values of a Hermitian matrix are real,

(b) Prove that the eigen values of a Skew — Hermitian matrix are pure
imaginary or zero.

2~y
j xy dx dy by changing the order of integration.

ym

(a) Evaluate

(= s L

\/ 2 .2 az_xz_yz
e J- dx dy dz

(b) Ewvaluate
: o \/a2_—x2—~y2—zz

=

State Serret — Frenet formulae. Derive the expressions for curvature and

. . L -
torsion in terms of the derivatives of r w.r.t. the parameter u, where

T = r(u)is the equation of the curve.

Solve
3 12
dx dx dx ) :
(b) Eli+2—q‘z+4—e"sinx
dx? dx d
State Stokes theorem.

— A A A
Verify divergence theorem for F=4xi+yj+zk over the region bounded

by the planes x = 0,y =0,z=0and 2x + y + 2z = 6.
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yont C - 6x15=90

z3 J:;;jrm 15 esogned.

BaNE DORNTE, “‘»5’.!:! ZoEBODE 53333 ODPEID ms%m;ab EE’.%O&@OCSE’.@
WOTROTR U‘omﬁc’ﬂ a’Jaé&& DWDA.

(D) amséoﬁaﬁ‘ abaa’a’oﬁ: onRaf aﬁ'avﬁ (eigen) T%H a’mmﬁﬁ ROWWRY,
TR B

(D) ®ey TENE BODTE m%’o& st SPOND ROTPHE QT VP
ﬁuaa? DOLRTTY cba:oman SRR,
| 1 2-y
() RoUEIRS TERy EAE $wos | | xy dx dy 3 SSonwy
Fo@ 2BC0D. 0 Jy

LE 2 Ja2 x2_y2

f drdydz _ p3e8caiy Fomd RO
0

6))
s Ja2_x2_y2ﬂz2

O Sy,

RSt - Q’;Sas*’ RHZRTR, DOASL. U TATOMTT Bowopr@ed T 3
DFINY BENLOR T TN 23T ﬁe:w@ﬁ TRRODRY, FoB LAWY, BY

—

£ = T (U) ORI THE ReFTD.

DR/

3 ’ 2 -
() %y A% Ldy 2y

dx dx dx

d?y dy
(2:)) “&*4‘2'&; +4y=exsinx

ﬁ%ﬁ'{" 533803365353 Y4,
x=0,y=0,z=0m&2x+y+2z=6®#m3®ﬁ@odwb&b&ﬁ

wmgpbw a;_jdea’cs’ woeed F=4xi+yj+zk o ST ATA S 2 bIc %&eo&:w@{
aibeé&%.
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17. (a) At the end of 3 successive seconds, the distances of a point moving

(b)

(c)

with simple harmonic motion from the centre of motion are 1, 5, 5,

Show that the period of a complete oscillation is 2r

CcOS -1 §
5)

A cricket ball thrown from a height of 6 feet at an angle 30° with
the horizon with a speed of 60 ft/sec is caught by another
fieldsman at a height of 2 ft from the ground. How far apart are
the two men ? . :

A particle describes the curve r2 = a2 sin 20 under a force f to the
pole. Find the law of force.



17. (e::)

(2)

(&)
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1,00 KOF TORPENT® dododecart wWORETT 2,00 DO
©o3TRw 3 VRTNS 2Iomne BpFond, WOIoD JeomzRow 1, 5, 5.

2 eng ootnmsy 30N,
13
0S8 . -5 .

SRS, FOJPEHE BOBWEORE BTWHOI

e

33m00m 30° faesng 60 eR/AIm Senm wo wany agohod
SRo»ens woth $363F BorY Seef SRBFTOH QR B Sepos
2 ©any 2300 R0, S BT FENY IR whd 8030
Ny 7

(%]

om S [ oo woE, LIS RIT I r2 = a® sin 20 QO
=BT THSRIE. Bt 2OT DODITy FO& 20BN,
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PART D 3x30=90
Answer any three of the following questions. Each question carries
30 marks.
18. (a) (i) When is a rea] non-singular quadratic form Q = XTAX

(b)

{c)

19, (a)

(b)

(c)

(with A # 0) said to be (i) Positive definite and (i)
Negatjve-deﬁnite ?

(i) Determine the nature, index and signature of the guadratic
form

2 2 2
2x1 + 2x2 + 3x3 + 2x1x2 — 4x1x3 - 4x2x3.

Expand e* cos y in a Taylor’s series about the point (1, E) up to
second degree terms.

Show that a rectangular solid of maximum volume which can be
inscribed in a sphere is a cube.

x~—-1 y—2 z—3

2 2 1
are coplanar and find the equation of the

Show that the lines
X-2 _y-2 z-6

3 2 4
plane containing them and their point of intersection.

and

—

-
For any vector f and €, prove that

- — — - - -
V(f .g] = f xcurl?g)_-r_gxcuﬂ f +[f VJE+(§VJ£
9 — - o —
and hence deduce grad f“ = 2| f x curl f+(f.V)f .

Find the volume and surface area of the solid generated by
revolving the asteroid x23 + y¥3 = a22 ahout the X-axis,
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s D . 3x30=90
Fong otegmade Swed: IFmer cvgor. T FFie 30 wosTd.

18, (2) () 2om Fp DEIYIVQE TYE, T THT Q = XTAX (|A| # 0
drodr) ey cwwmert () morun® dSw® w3y (D) Snus
B33t NS oo Begepg ? -

(i) 8 YO T, 5&3# e drkilnl ?;ézpaas, ROBFE, ToMR Sy ialon ey,
B0 BAND.

2 2 2
2x1 + 2x2 + 3x3 + 2x1x2 — 4x1x3 — 4x2x3.

(&) [1, g] DoINT RedTOw E%WE‘ TOBoDOR ¥ cos y wmY DT ERE
ang BRPENY SO LA

(2) 2,000 RSSO taa%) S BREWTHEE NOF TOID HONZITVOE TR
FIEBOIMATHIE S0LOETY AGTHR JR0R.

19. (@) x-1 _y-2 _2-3 4 _¥=2 276 gesney wods
2 2 1 - 4

FDIORYE QOWBRY AFTPE BR0A ToNe ARNTIY BLOATIS
THBOT RINCFTRSEIR, DHF) VPNY eaTT VordTIR oL AOND.

o
™
I
]
A
|
bo

- -
(D) f =FH 8 2ow oI 330
- - —> NN - - -3 N -2
vif.g :fxcurlg_+gxcur1f+[f.VJg+ g.v|f
POWTRY, TIVTOBITBA DB A FTTRIT

9 — - - —
moaEt I = 2 f xeurl f +(f . V) f sg{emaé =,

(%) oxoacnm® x23 + y¥P = a2 abih x-0gs died TOFAT WA0T
POT,LOIMHT FIT T, BT Thed, ; DREDE DT FomLBAND.
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20. (a)

(b)

(c)

21, (a)

(b)

(e)

(14)

[(m) [(n)
r(m +n)

Show that B(m, n) = m, n > 0 and hence deduce

(9

State Lagrange’s Mean Value theorem. Using the function

flx) = tan~1x, show that ™= < tgn-1py tanln « 220
1+m? ' 1+n2

0 < n < m and deduce that =~ + —3— < tan_lé < +
4 25 3

|-

I
4

Verify Stoke’s theorem for the vector field

— A A A

F =0x - yi - 2y22; - 2y%zk, where S is the surface of the
sphere x2 + y2 + 22 = 16, z > 0.

Define :
(1) = Contravariant tensor of rank two

(i1) Covariant tensor of rank two

Show that the inner product of the tensors Af_) and B?S is a tensor of

rank three.

Define stable, unstable and neutral equilibrium.

A uniform beam of length L rests with its ends on two smooth
planes which intersect in a horizontal line. If the inclinations of the
planes to the horizontal are o and B (B > a), show that the
inclination 6 of the beam to the horizontal in one of the

“equilibrium positions is given by 2 tan 6 = cot o — cot B, and show

that the beam is unstable in this position.

A particle slides down the ocutside of a smooth vertical circle due to
its weight, starting from rest at the highest point. Discuss its
motion.. | '
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20. (o) Blm, n) = Tem) Tm) m, n > 0 Q0TI TIRITDRBB D ©

[(m +n)

DeeT [—(%) = Jn © WRSA.

(D) RMoNATR et mémé afaﬁaeod:m& AR, flx) = tan ',
w%’%é.raom m-0 . tantm—tan™ lpgm-n 0<n<m=bowc:;’§3
1+m2 1+n2

3R60% TZ L 3 < tan "

4. 0T DTRER.
1 25 3

-+

o=

hid
4

ax — y)i - 2y22) - 2y%ak, BPoS LI, Rpest, TpbeodIT

(
5 AN
oL R, 2 S OB x> + y> + 2% = 16, z > 0 Reeow e, ,

:

21. (2) BN DFOR :
() Becd aOET oEm Do’ Hgo?

(i1) a'ﬁ’es:é HTET Beesiedodots® $got

AP =y B ggotny ©o3dd eudunDd Beed SwoT B30T Wnd
ROLDTITY, 3ReDA.

(®) 4T, 03T DY g THILEUINYRY HTOR.
L wm’&cﬁaﬁ 2009 *m‘aa’d@wcﬁ 3ne303n BET DDON TE JoNTT
"ﬁbé@r‘i‘t’;’ 3eOTHwod 938, & BRIONW & a23eod Tedond
AR a—azﬁ@é HDIONY moL00END o méa B (B > o) &AZT,
mm?&faom Ten3RLOT —aedca’e") &@azﬁe}% :&@&3053 0 mmaéo:b:
2 tan 0 = cot o — cot P e:)ocfb i@ﬁw@mﬁdogcﬁ SOLWOTEY, BRLOR T
8 m‘gdd@ﬁ Bnedodn wgo’mﬁdag’cf POLNTI), 35603,

(2) 2000 SO B2 JIJTT VOMNAT BF, VTS éédbow 2,00 JONTH
oonE BavrIne $eddos 3G 3HEE TR IV WHID. AT
BOX DB I,
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22, (a)

(b)

(c)

{16)

Define central force and central orbit. Show that the differential
equation of the path traced by the moving particle under the action

2 .
of central foree is 21_21{ +u = ——;;-E
do h“n

A quadrilateral is immersed vertically having two sides of length
‘2a’ and ‘a’ parallel to the surface at depth ‘9w’ respectively. Show

that the depth of the centre of pressure is g h.

A given volume of heavy fluid is at rest under the action of a force
to a fixed point varying as the distance from that point. Find the
pressure at the point (a, b, ¢).

o . - . i e

g
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29, () 3eom, wo S o7, Fhody L. Sogped Fobdod, BORDT

2

Srom BRROLS IPNES Deebeod RROETTLETD %Eg +u-= E’ZL? N
u

DOLRET/Y AFWRR 3ReDA.

() b’ BYrd wHERTN e, I Fano0ogoTOTHE 2’ I ‘@’ Lgny
DTE zaan’ee’m%;' 2,00 zﬁaz,bs‘aﬂo:‘oab ©owTR SUHAFLHNG. &agﬁ,d
Feom BV 5 h 8A3 Qowae AFEPE 3003,

(2) 2,000 ROTE JWE AREFOIR, D&)s‘;ﬁ DoTHDT daeef)cbﬁ WOT,
WPBEI) 2T9,03 2«3033@53 B DoDavol 2368 3e8 BRTNYY O
Sa'aﬂmn‘azcg 22)065‘.)5)?5 (a, b, ¢) DoedTHT LFEITTY FoHLROND.
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T : 3 moEed) - [0 eosmsd - 300

. BRUWRMEH
T8 GEod®, qofea @I FJETO TvL TN,

|

Ty TIeT T FTROL0 SRGENETLe (RofeTT ez
FY@) ey evgoey DTG, aTW, wIT T Fow
WDZPETY  Zeson  deadnm mnod Y geon
VPO, T TITIFoDY Wodtem wvotnad), wopears
TETEFoDTy TobIEY MDA,

& FITFodS Toew, oaTed :

A 20 wozned
B 100 eozned
C 90 eosneh
D 90 wosned

T8 TFe ITOTUE VOBNYY, aodpomd PrTdod e TedFeRAd,

$Pm A, B 2% C ovds oy &gy, F@ODETN TOL,
s D adgad cdnaimoatie sath TSy svaoa.

Note : The English version of the instructions is printed on the front cover
of this question paper. :
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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. In case of any doubt in the Kannada
text, please refer to English text.

This paper has four parts :

A 20 marks
B 100 marké
C 90 marks
D 90 marks

Marks allotted to each question are indicated in each part.

All questions in Part A, Part B and Part C are compulsory.
Answer any three guestions in Part D. '

odem weEsd ;S Seeyom TSIy FYE GRI0TONT, & T ZgFon FeJod
- PREY RoQFRNS.
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PART A 4x5=20

Each question carries 5 marks.

1. (a)

(b)

7
(c)

(d)

Prove that a subset H of a group G is a subgroup of G if and only
if HH-1 = H. AR

% -1
Test the convergence of the improper integral J iff’i_’l‘_ dx -

0 {1+ x4)§

Form a partial differential equation by eliminating the arbitrary

functions f and g in z = % [fix + ay) + g(x — ay)].

Find the moment of inertia of a thin spherical shell (uniform
hollow sphere) about its diameter.
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wont A 4x5=20
T3 GFre 5 o,

(3) HH! = H sngd 3y =or engd awg, G xaesd H wanes G
o BB RERBIADHZS QoLFEY AFTPAIAO. |

(D) RDIEE QokIne® j X_ta_n_’; dx BET SPMNIT, TOed L.
0 (1+xH3
@) z-= 317 [fx + ay) + glx — ay)] oHATT £ sHy g oG SORPONTY
VORI THHOT 0BT DileHeodD BFTRRT THDA.

(B) ot 3Phmn RetdTon 393 (nodt TABT a&m;bﬁmv) ITIREIE
BEIFIY VWO RAT eed Ford HLRAWD.

[Turn over



12/2 (4)
PART B . 10x10=100

Each question carries 10 marks.

2. Prove that every homomorphic image G’ of a group G is isomorphic to
some quotient group thereof,

.3. (a) Let {f} be a sequence of functions, such that lim f£(x) = f{x),

N->ee |

x € [a, b] and let M, = Sup [f,(x) ~ fx)]

xela,b)
Then prove that f - { uniformly on [a, b] if and only if M -0
as n — oo,
(b) Show that the seduence- (fyt where f(x) = ——n-%—z is not
_ 1+n“x

uniformly convergent in any interval containing zero.

4. Ifu-v=(x-y) x2 + 4xy + y %) and f{z) = u + iv is an analytic function
of z = x + iy, find f(z) in terms of z.

3. Find the complete integral of p2x + q2y = z by Charpit’s method.

6. A particle of mass ‘m’ moves in a conservative force ﬁ.eld. .Find () the
Lagrangian and (ii) the equations of motion in cylindrical co-ordinates.

7. Find a real root of the equation f(x) = x> — 5x + 1 = 0 lies in the interval
(0, 1). Perform four iterations of the Secant method. ‘

8. Using the Adams—Bashforth third order method. Solve the initial value ,
problem ul = — 2t,2 , (0} = 1 on [0, 1] with h = 0-2,

9. Fit a quadratic curve for the following data :

X 1 2 3 4 5

y 1090 | 1220 | 1390 | 1625 | 1915
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yori B - | 10x10=100

&

5 @B 10 SoFmed.

G Thods BZB03H0m LoedneRnars wdest G obw ©T0 O3VeH R
0@ LRNOYE, R RCERAE T BNTHZE OBy AGTRA.

(2) [f,} 20wOT 2.0 COIIATHR JFORP SHNTPN BTOY
hm f,(x) = fx), x € [a bl 3y M, = Sup |f (x) - fix)| So2C
n—»ee xela,bl ’

n b] ROUTREIRE £, - { 2FTHTTONDFE Dowossy My, - 0 sngd
DH N o e Bort BNGT QLTI BETRR.

nx
1+ n2x2

QoR3TFSLTE) DITHTEN DMENCIPATIHBE DOWOTIY 30eDA.

@) if,) "othodo, B f,(x) = Apoby, wYRAOATIT oI

b v = (x—y) (2 + 4xy + y2) ungd @ flz) = u + W DT
z = X + iy & 2FexRT TOTETTONTZN 2 watEsQ f(z) w8y F0m SRAND.

i BEtT DEREE p2x + gly = 7 § ROJREE ROULOT Oy, Tom 283500,

‘m’ OEOPdoR 2,00 FLoTy 2000 1%0533; (conservative) W© %e:%m’@q
@&y, (1) LRoTROVODNT VY o BAND Iy (i) 200 F*
N3ceToEned BOBoH BR0ETTITR, FOI 2 BAND.

0, 1) wousrerzsd Idachs flx) = B - bx + 1 = 0 BWITHE W
DROTTY, Fom BACND. koL DEIRE L, BTEBTNEY TE Lk

sEas, - g Rpeats aeTde THT DETITH 2923008 h = 0-2 Beodr
mpeRE P Aad ul = - 9tu2, u(0) = 1 on [0, 1] &y DR

& 3930l TTOTF, WO Reh @SHOR,E T, (quadratic curve) @oy BYIRA !

X 1 2 3 4 5

y 1000 | 1220 | 1390 | 1625 1916

[Turn over
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10. (a)

{b)

il. (a)

(b)

{6)
Three students Ay, Ay, A; write an examination. Their chances of
passing are %,% and % respectively. Find the probability that

(i) at least one of them passes (ii) all of them passes.

In a bolt factory there are four machines A, B, C, D manufacturing
respectively 20%, 15%, 25% and 40% of the total production, out of
these 5%, 4%, 3%, 2% are defective. If a bolt drawn at random was
found defective, what is the probability that it was manufactured
by A orD?

Explain Duality in linear programming. Write the dual of the
following primal linear programming problem.
Max z =Xy + 2%, + X4
subject to 2%y + X5 — Xq < 2 |
4x, + x2.+ Xa <6
Xy, Xg, X3 20
Express the following linear programming problem in standard form :
Maximize z=3x; + 2%, + 5%,
subject to 2x; - 3%, <3
X, + 2%, + 8x; > 5

3x; + 2xq <2, Xy 2 0,' Xy 20
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10. (2) Aj, Ay, Ag D02 THRTD ITYUPEND o Toed, wTotnIT. R

YOBeLaETITNES TFBOID VDTN %% TR i sngd.  anod

(1) 3ee [T, w2\ 0DTR  YUELIETIMDS :foa,maﬁééodaﬁgl (i) 2QoUe
SO CLRETIMNE HogRSBoRy Fom SHdckDd..

(D) doeed wanedodeontd A, B, C, D oon Towy, odognem) @
OTDBTOTN 2w, HRTI0R 20%, 15%, 25% @ore 40% LOI:EI
SRS, VRN 5%, 4%, 3%, 2% N BerRoFINS. DI
YABE FEIN WDRAZHOE 20 airaw}?J BReTOINTTNGT, | A wgme
D OSJOSJCSQ c{ovvnientalonts] ";Ioa,majé@ aa% ?

11. (2) Bedeod Rpemaont IO evyjond, (Duality) =®p OT0A. &
$9sor B, wHer JeDeod Hpermdoont SEFOTE o, (Dual) @y
B AND.

3

Max z=x1+2x2+x3

f&a’@s &;%?Eﬁ’&&% 2}(1 + X, — Xq < 2

2
4x1+x2+x3£6

X1, Xg, Xg Z_Q

() S dwsor Sedeod FperRMOTT SEFa dFTAVIY FITON :
mognievy oz = 3x, + 2x, + 5x,
ams, Lemty 2x, - 3x, < 3
Xy + 2%y + 3X3 25

3x1+2x352, XIZO, x220
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PART C 6x15=90

Each question carries 15 marks.

12. (a) Let R be the ring of all matrices of 2 x 2 over Z and

g

Show that S is a left ideal in R but not a right ideal.

(b) Prove that an ideal K of a commutative ring R with identity
element 1 is a maximal ideal if and only if R|K is a field.

13. (a) If f(z) is analytic inside and on a simple closed curve C and if ‘@’

is any point within C, then show that f(a) = _2 f@) dz.
) : _ 271 J (z—a)
C
Deduce
foa) = 2 _[ & __ 4.
2x1 (z—a)n+1 :
dz N :
(b) Evaluate _[ where C : |z — i| = 2.
(2% + 4)2
C
14. (a) Solve (D2 + 4DD’ - 5D?) z = sin (2x + 3y).
' ' 3 3.
(b) Solve 8; -2 6‘22 = 262X 4+ 3x%y.
ox ox28y
15. (a) Fstimate f(7-5) from the table :
x | 1|23/ 4] s 6 7 | 8

f(x) 1 8 27 | 64 | 125 | 2168 | 343 | 512

2

(b) Find dy and dy at x = 51 from the following data :
dx dx2

X 50 60 70 80 80

vy | 1996 | 3665 | 5881 | 7721 | 9461




T8 TIre 15 SosrTEh.

)

13. I(a)

()

14, ()
(2)

15. ()

(¥)

(9}

en C

Z SO 2 x 2 oY TRFENY don' R sNTO T

{3

a,heZ}-

R 09 S, 2@ QoD sN8 $uT WO RBOHLT ¥Y DO2OTR,

12/2

6x15=90

BoeDA.

WRET> woB 1 Faedends oor® R © naocdef K ol @ngmer
2@0be’ on3d R|K degmongd Sngst oowssy AZER

2peDY.

C 0w HOY o TTW Tore wend f(z) womd HFeHFTONGT, DI
‘a’ 0t C o g.,e;ﬁ 2aThaS o3Rapde Dorvenomgn

f{a) = __L_ f(Z)

27ni (z—a)
C.

f(z)

fn(a). _ n! J’

2mi

(z—

a)n+1

dz QOWRTTY 30edR ToT

dz QOWTTY, NTRDK.

j 02 3 3edomay B0 LB, B C: jz - i[ = 2.

4 _(22 + 4)2

268 (D? + 4DD’ — 5D?) z = sin (2x + 3y).

ale ) 633 -2 6zz - 262X 4+ 3§2y.
ox ox 2y
& 3950w SaegE00s [ (7-5) dy BOmETREA :
X 1 2 3 1 4 5 6 7 8
fix)| 1 8 | 27 | 64 | 125 | 216 | 343 | 512

_ . .
3 505 wIoBLOn X = 51 o) % A %2(- TOBLBOND

X 50

60

70

80

90

v 19-96

36-65

58-81

77-21

94-61
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16. (a)

{b)

17. (a)

(b)

{10}
6

' 2
Use Simpson’s one-third rule to find I e dx by taking 6
_ 2 ,

sub-intervals.
2 .
Is it possible to integrate e * by analytical method.

Solve gX =x+y% y(0) =1 for x = 0-2(0-2)0-4 using Runge — Kutta
X _

. method.

Define Binomial distribution.

A departmeht. In a works has 10 machines which may need
adjustment from time to time during the day. Three of these

machines are old, each having a 'probability_of ilf of needing

adjustment during the day, and 7 are new, having corresponding

probabilities of —}—
21

Assuming that no machine needs adjustment twice on the same day,
determine the probabilities that on a particular day

(i)  Just 2 old and no new machines need adjustment,

(1) If just 2 machines need adjustment they are of the same
type. :

The .daily consumption of milk in a city in excess of 20,000 litres is

approximately distributed as a Gamma variate with parameters
1

10,000

What is the probability that the stock is insufficient on a particular
day. .

and A = 2, The city has a daily stock of 30,000 litres.
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0.6

1 Y —x2
16. (3) toTRS L Dovadamy wemoleenrdsom [ eF dx widondy
wo ) )
6 LUB-ROUTROTRY FomHAMD. HFeTE DIOOT X oD

BRTOT IDEED mqs‘éﬂe.
(2) Toom - B8 DeRdon AL ] % =x+y%y0) =1 'é'; x = 0-2(0-2)0-4.

17. () {0 HFTH omBed T ATOR.

200 FIOIRVETHORATHS wenalodn 10 oboZnvay, eodmp, O
BT BRINEIY, BTN T Beometd?d SRR VNN, ATCY
TATH OHOBY TIODIND BIT BeIVY wNTIE RO Beomerdd

S RoppEd - Uay wd. T obogrity EeRGNG WY
1 |
Romn Hognmd oo O ad.

wofe HFEY oIRs ohoF TR, U B TO Beomrdd wwEeTE
ONZDY DOW FRIXEOIW, INEF, DITOW

(i) FeTo 2 TLod oHoINPR DI, WOBROTVBET TR DI CINT
BABOHOTER, BT VNZIVATIT FornadodTy, SFTIRE.

(i) FeaT® 2 PPN ST, FOBRomIIE VNZTIET BRTEL L.oe
uspinslotetaniatostai ?:oz,na;si D 7 DT STTRE.

(D) 2.0 FNOR ZTodT w¥Ecd 20,000 DT DT TOT,
1
10,000
BN DIORITHIE. INTHY r:ijﬁo&m 30,000 Dee3of O o™
BROOTIZE. ADEF OITOW B WD WTNG BATOT TopRR3

c:m%?

a=

™ A =2 méma:euvfﬁﬁmoaﬁ L2032 TomTe mebodees
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18.

19.

PARTD - 3x30=90

Answer any three of the followmg questions. Each question carries
30 marks.

(a} Prove that every finite group is isomorphic to a permutation group.

//

(b) Let f: R — R’ be a homomorphism of rings R on to R’ with
Kernel K. Then prove that f is one to one if and only if K = {0},

(c) Define a Cauchy sequence.

Prove that a necessary and sufficient condition for the convergence of
a sequence (S_} is that for each ¢ > 0 there exists a posmve integer m

suchthatiSn+p Sl<evnzmap21l

(d) Find the maxima and minima values .of the function
f(x, y) = x5 + y5 — 8x — 12y + 20, also write the saddle points.

(a) Define power series,

Obtain the terms upto z° in the Taylor series expansion of

2 . 2 . .
f(z)= Ei_i__sm_z about the point z = 0. Find its radius of convergence.
— €08 Z. .

(b) Define holonomic and non-holonomic systems. Derive Lagrange’s
~equations for non-holonomic constraints.

(c) A solid cylinder of mass 2 kg and radius 10 cm rolls down a plane
inclined at 30° to the horizontal without slipping. Find out its
acceleration, angular acceleration, velocity, distance travelled and
kinetic energy after 3 sec of its motion from rest.
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o D | 3x30=90
FYNT ovd@eaTe W00 TEMYT wgdr. 8 TFre 30 eoTd.

18. (2) T,2034000 TOMNT BTMTRP 205 TOTIES TSNTY, DRACTVHET
SATVZE D0LDTTY AZERE BRe0A.

(D) 230’ K o3208R f : R o R oo Donng Beedstmndemo
$NTO. Fo30 f &y Lt W 0’ Qo Agued detdd K = (0] engd
D3y TR SNGS SRS,

() 2B RoBoDRY DEOR.
(8] pI[easore aaz.‘)m;):éﬁd UNEENE  BDH RNDOTETTIE A2
v rtatatelniefl %303_@0538>0ﬁ[Sn+pfSn|<sV;12mAp21
BSATHIEOS 2,00 FoIST RPHE0TH) M ROVIE D02RETY, AFTE
20eDR.

(@) f(x, ) =x°+y3 — 3x — 12y + 20 (function) BOmMeeE, SRET® B
TP SPONTRY, Fombbadod W TGS DomneRs, woddd.

19. (@) T 2eOCRF Ty, DWOA.

2% +sin2z

2 = 0 Dombds S f(@) = "L omp Goot Ao
‘ 1-cosz '
DROHoHE 20 VR WSFENYRy Womadh. AFT LHMMIRE BHTH,

Fom oQoDd.

(V) DSpemons® DI  T-DoUetmnd IEINTDy D@0R.
Rt -HeSReTNF® VEOFNIN oM eE0N TAFTRER, ARSI,

(%) 2 kg T@Od HZ) 10 Bo.2oe. RATHHF wwom P LocdPodn § 3uswE,
30° AWTLRNTHT TDIOF oeed 25008 LTHWBR. 81 LUTHEOID DT
23cwon WORL «TOPAT 3 AdoBrd Fo3T wRET Serkoedar,
foedeon Hertwed@e, Nenrtd, WOAET ©eT T FIWF® JFon,
Fo& BHRWD.
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20. (a)

(b)

(c)

21. {(a)

(c)

{14}

Find a real root of the equation xeX — 2 = 0 correct to three
decimal places using Newton — Raphson method.

Given the points (0, 0), ( g, 1} and (m, 0) satisfying the function

y =.8in x (0 < x < 7n), determine the value of y(—g—) using the cubic

spline approximation.

Use modified Euler’s method to compute y(0-1) given % = x% 4+ y,
X

y0) = 1 by taking h = 0.05 considering the accuracy upto two

approximations in each step.

(i) Explain Sheppard’s correction for errors due to grouping,

(i) A frequency distribution gives the following - results,
~ Coefficient of Variation = 5, Variance = 4, Karl Pearson’s
Coefficient of Skewness = 0-5. Find the mean- and mode of

the distribution.

i}

Define discrete and continuous random variables. A random
variable X has P(x) = 2% x'= 1, 2, 3, ... Show that P(x) is a
probability function. Also find P(X even), P(X being divisible by 3)
and P(X = 5).

Define Poisson distribution and prove that the Poisson distribution
15 a limiting form of the Binomial distribution.
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20. () méw#-mémaﬁ‘ QEFORVWIY 2VR2A0E KOOSRN THRTY TTR0T
mq)a’rf%" =S xe* — 2 = 0 BXeFTRD ai,m DPHOTTyY, TR SRAXD.

(@) y = sin x (0 < x < ) SOOI, IATAWS (0, 0), (7, 1 HF (7, 0

Demad b )

Pochnida SAEEING. BadE A, JF eTgedat uvkdeom y(3) T

SPOS, T LBAND.

(2) g_y _ 2 4y y0) = 1 @A h = 005 20 IhchEecm,
X

S2odeomd TOSTLR O o Asess RSt deTdodsy
Zonsdecd y(0-1) wsy g8, HBRHITN, STCERT  BONLTT
DEREy, IR |

21, (&) () Febes drodomE IP,NE, FOSERT ITGTE DFIIIN
: DB, -
(D) womd umsoros D3THo B 39serd pdwvosnvsy dRmIH,
aémé%eodaéo:b MmoT = 5, IR = 4, TOE TIRE GO B, AT
HE0E = 0-5. B HITHOD QERT B BeCHTTY FOR HRAND.

(@) arfges® T vdRF Oycodm® Sdobuetniey HoETED OTOR.
2,000 DB Zepodwer X oo Px) = 2%, x=1,2,3, ... oDy,
Brob3. Plx) wold  A0LREED TOTPOTNGE  DoOTTY, SRLDA.
P(X &13a%), P(X 3008 Dpius otmmsogmy) 3 PX 2 5) ey som
LBARD. ‘

() TOCIFRSS DIoB  oomdes DEDA. mICIIPRT® DTOBI®  BFE
2TTHODH WIRAVRT TATING F0MBFY AFERE 3004
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{16)

22. (a) A company produces three products A, B and C. These products

(b}

require three ores 0Oy, Oy and Og. The maximum quantities of the
ores Oy, Oy and Oy available are 22 tonnes, 14 tonnes ‘and
14 tonnes respectively. For one tonne of each of these products, the

ore requirements are

0, 0, O, Profit per ton iﬁ 2’000
A 3 1 3 1
B - 2 2 4
C 3 3 0 5

How many tonnes of each product A, B and C should the éompany
produce to maximize the profit ? Solve by Simplex method.

There are four Jobs to be assignéd to the machines. Only ‘one Job
could be assigned to one machine. The amount of time in hours
required for the dJobs in a machine are given in the following

matrix.
Machines
Job

A B Cc D E
1 4 3 6 2 7
2 10 12 11 14 16
3 4 3 2 1 5
4 8 7 6 9 6

Find an optimum assignment of Jobs to the machines to minimize the
total processing time and also find for which machine no Job is

assigned. What is the total processing time to complete all the Jobs ?
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22, (@) womd BomNoI® A, B oI € Q0w St CUIFNVEY NBORBS,
BRI O, Oy W3y Oy D02 TATH VAT ezord3d. 0y, Oy
% 0y Bo0MY Badotns NOF ToaRHTY BDFHN 22 BN,
14 gafned 3 14 BNENS. 8 Jeodeons WIFS W ae'R
23eErs VODS Fivere Lend,

(D)

0, 0, 0, |m3uan w7000 1Y
A 3 1 3 1
B - 2 2 4
C 3 3 0 5

YTy, NOFRATRIRHDTYN somnode A, B @z C 20w
T303R0BR WWIFE T WSTNERY yoI,OTeE. 0B 5, DFISHOT

YOBT wed.

o0 R 2omelerr Tow, SURNVR. wom choFE, womd TUF BRT,
2BLEE oW oDeEEOR FuRY, UeTHT WboDmEy N

J3,3Q Wsor IFonQ IPBLING.

oDOT,NYD
LA A B C D E
1 4 3 6 2
2 10 12 11 14 16
3 4 3 2 1 5
4 8 7 6 9 6.

widh B[IFH  POTZY VIO o oecen onosner ez
whEsoTD IUTTTY FomdBAE ™I omws obogd, JomEde
BRBONY Q0TI FOEHLARAND. 2§ FURNEIY TROIETIRPRED
widy o JBoin e 23eEmH3E Downmsy VA,
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(e)

(18)

A super market has two sales girls at the sales counters. If the
service time for each customer is exponential with mean of 4
minutes, and if peoplé arrive in a Poisson fashion at the rate of 10
an hour, then calculate the

(i)  probability that a customer has to wait for service.
(1i)  expected percentage of idle time for each salesgirl.

(iii) if a customer has to wait, what is the expected length of his
waiting time.
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(2) 200 RATOT TPICLT SWOIRE FOLTTRLE ATH TR0 TRET
FOENODOIYT. Bdodw), THFEION NBT RTOD FOF) 4 WANY
et Zpobn 2FFRHPIJODLT NPT DY ®BIT sy ol 10
ToB moltma® DedoDTY, B FWBBJNYS ST,T08

(1) mmTod Xexd TR0l FoolUeFIT ToptuAeoR.

(i) B3odez), SHTI FHRET WA VBT BT FONETELE
TOT BeFETI02.

(ifi) TMREFTHEWTL FooheleTaN wond, BITO TolLTE TOT TJFece
) 7
L3
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2010
riftctopr
2

I 2

oD : 3 modmed] | [riog wosrTsh : 300

. AREIND |
T8 TFoOT), VoNeFT Tore FYFITY TN,

A, TFer TIEE TRROADOT FREILe (R0NET® SF
FYE) Do) wIoresh, wlodITR; WS, WIT TFoD
SODPETY  TEeFSA @RS  nTQ  Fgon
FBDOTIER). FIE TETEFoDO FoFeE wotnEd, qofeT’
TETYFNK, FODDEY MDAA.

& DFDEFoNE Joey, NNV

A 20 208N
B 100 eozmed
C 90 wosned
D 90 wozned

T3 TEe INOTEE LOFITRY 2L0BROD FNTIODL AN,

o A, B o) C ob@ o ZEMed saponaon evgos,
5ot D oBQod IR ST TINYY, SOTOR.

- Note : The English version of the instructions is printed on the front cover
of this question paper.



