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Part A
e.porl -<t

Question
L

To be used by
the evaluator

only
doordra8dd
uudo3oerld,

arg

(9Xt=gMarks)

Fill in the blanks. Each sub question carries L mark
dB erud d.drt J IJ4 oodd${ OedeDRd.&av $9r doB.

A) The rank of matrix
dt dJodddo$

Etil
gesdoJ:D

is

156/Mathematics irCd 5

B) Iim,-- (* t"i)=



To be used by

the evaluator
only

dSe;.dvoddd
erudojoefid,

!

dlDg

6

C) The polar equation of the circle xz 1- y' -
x2 +Yz -Zax = 0d Qaeo$ i')reddro

Zax=0is

D) The particular integral solution of differential equation (D2 + 9)y = stn3x

is.-
eeddod iD:eddeo (Dz + 9)y = sin3x d oor{ erd:de-:d doaaddl

166/Mathematics rlrdd



[) The grc:test height attained by a particle projcotcJ vertir,ally upwards with a
velocity 39.2 rnlsec is _
39.2mlsecderlde) abeeid*fd dra{ gi.bBcd dod agdd

F) The ntr forward difference Any of the function ! = a' is

! = ax d n do$ qmdrarr a#dq fie.:d Any d qd

1o be used by
the evaluator

only
dfoe6dJDddd
erodo3oedf,
drDg
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t:
To be used I

' the evaluatr
only

dfJoodc-o#Ed

erulo3oerl*.
6

dog

156/Mathematics nrds 8

G) v/hen thq vertex is (0, 0, 0) and the axis is Z-axis, the, thc standard
equation of the right circular cone is
E orldr (0, 0, 0) 

"cb. 
d.dl ogd Z*g*nqO ?r*, ddeedr dod;ed ad

:i.beddso

H) A bounded fi.mction / defined on (a, b) is said to be Riemann integrable

(a, b)

iff
d:eeJ e;{dod I o$* oedJdf ud>de-:0eoJ:aa1d adueJeo-odd

)



ti Thl limit of the,"qr"n"" 
{( l+cosnr\

t -- " J Idrdoir e)eoiN

1 l-Cos,.z').-l tsn)
(JRd

Tb be used by
the evaluator

only
dJaeddJoddd

yj*-nr_
aeg

9
156/Mathematics drdd



Part B
eFd-e^lQuestion

2

To be used
by the

eyaluator
onlv

afoe,rraria*o
vuEol/aedd

d

Choose the correct answer and write it in you answercarries sheet,L Eachmark su b Uq estion
(JBooJJa

ero:rob*iigdbd ddri CIeGabd) &d Booi-Ddes-orlde)
erud9.9 e";do1> o.w 

"ddab,N ederoRd.
1x 5(s MARKS)A) The

isequation
e9cl)lv i ,\lu"

qJj

9] ! *axy'+by-o
d) Mn-e of the above

€3 dsJeed ojoddB ere)

a) x2y"taxy +by=0
c) ! *ay'*by-o

f (z)

(z)ofledrSe

(z)
b) f (z)azL

c) (z)
$"H,"#l,*ffi,

IfB) 1S analyic am simply conaected domainclosed C thenD,path IN D for1S every simplef o$ c^)O/ I d(J 9D"R dSrd
D uI)Y

doabro"
vrtY'89,dd desJ.9

a D o$O
o

a) dzf f 0L
0

f dz C[" d)

166'r4athematics 
zlrd3
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C) Type of the following differ"ential cqr:ation * sin(r * y) = sin:r is(;x1,
To be used

by the
evaluator

only
dFeddroddd
erDdoirrcrldJ

dDg

* dsnd epdde;d itueddrod 
"n #* sin(x *y) = sinx?

a)

c) Linear Homogeneous
de;Deoj: XabdnCdJ

b) Homogeneous
n"$d.ndd)

o
d) Non-Linear Homogeneous.

deaDeo$dod ndrdradd1

Linear
de$eoJ:

ndrtueo$ droddd A oJ: adrd zje3ilgc 11,)-2,.....ln dqrDRdod errl i1. 1r.......1,
a. trace (A) b. det A
c. det (A-1) d. trace (A-r)

D) tf h,7r, ..... trn are
IS

eigen values of the symmetric matrix A, then lr.Az. ... ...ln

. e+1
b.

2
e-1

2
d.

E) The value of I
I eylxdx dy d eieJ, AoiD y=X,y=O, x=1ri u{aaRdood

Awhere ISdy boundedregion ix:by y:x, y:0,

a.e
c.-e

156/Mathematics rledd 71



PART C

aof)O

Question
3

To be used

by the
evaluator

only
dPeddJ-DEdd

erudo3oerld*

dr!g

Answer the following question. Each sub question carries I mark
(6Xt=sMARKS)

ddn.3 €d4dsJ$d 25 ddd9ri tueddod erDdo&o. 4ie wd €End,J I uoddd:u ctederond.

A. Find the equation of the plane passing through the point (1, -2, -3) and
parallel to the plane 4x + 5y - 3z = 7

(1, -2, -3) e)odcod drood a-ccbdoerbd a$dr 4x * 5y - 3z = 7 fi
id;oodd;son&d n.$dod is:eddro aJdog)o.

166/Mathematics drdd 12
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B. If 0 xyz 1S a scalar point
0 xyz oo3_iai) then prove that curl (grad o)epid ,.rd,.: :l aocba-odd curl

0
(grad o) 0 Docb FoQ,r,.

e,



C Discuss the singulanties of the firnction f (r) = *;.,*-.-
qoo /(z) = ,*1."r, .J &o-$deroot^i2196l,4 zJa3F&.

To be usr

by the
evaluato

only
dfoe.rrdc-od

erodoSoen

aj]-dg

156/Mathematics drdd 16
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D. For the CITVC aCost, v :aSint, z:bt prove that the curvaturc- K
z:bt o. dge

a.!+b2
aCost, v :aSint, f,t\ q)UCN 50Q4.

az +b2

To be used

by the
ev.iultor

only
dJDoddrdddd
erudoJJa(rldd

;bag

165/Mathematics rlrdd 18



Obtain partial differential equation eliminating arbitrary function from the

equation
tuAJeddsoOod a*:,"rinoeeoDFoQg {e;ddabn so&d P4 U de-:d +

d tueddso

*docro.

x+y*z=f(x'+y2+22)

To be us

by the
evaluat(

only
dFoo&'ou
erudoSoei

deE

166/Mathematics zlcdB 20
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I

t.
I

156/Mathematics rledd

Obtaiq a that
de dod

curve

x : a(0 - stn?),y = a(l1- cos7)

lo be

bvt
evall

on
d$o^EJ

o

22

F tlte Lagrange's
d:o"_:d EDrU.j

InOVES along
dmd,

J Sdccro.



Each sub question carries 4 mark 3e

PART D, ,

eIod _€
(Ouestion No.4 to 8) @

4 elo*iiS$u Oedennd (5X4=20Marks)
Question

4
To be used b,

evaluator o
doaordr-o6r

e,rdo3roedEd i

Answer (I) OR (ID erDdo&o (I) u{a-o (II)

I. solve the following system of equations by the process of
elimination
ad.ro(dd gid;Aod d3 dsnd ,ar€ddso aa,xr. (4 Marks)

3x*2y*z:L0
2x*3y*Zz_L4
x*2y*32:14

l
OR etfiao

Derive equation of motion by Euler,s method.
eioto. eeadOoa Ce-:.jo$ i&:eddeodd:* ;roe:r. (4 Marks)

165/Mathematics drdd 24



Question
5

, io be used by t
evaluator onl,
dPordroddd

vudo5oedd, d:

Ansrver (I) OR (ID erDgo&o (I) eiQaro (1I)

I. Prove that if Mr and Mz are complementary subspaces of a linear space
L, then the space Mz is isomorphic to quotient space L/M1

Mr Sd1 Mz rl$c dodrddd etod ed6"dr19c L desDeo3: erdroddy url
M2erdrod{ LlM1, slode% erdadd* !d:do.lrl$o (4 Marks)

OR erdaa

II. If a function f is bounded and Riemann integrable on [a,b] then show

that F(x) = f f1t;at a < x < b is continuous on [a,b]. Further if f is
continuous at a point c on [a,b] then prove that F'(c) : f(c)

f dodd al{aa&cb ${ [a,bJ o3: d:eej de]drdf "aot3d,Def erdq,

F(x) = f,rcoa, a ( x < b o$J [a,b] o$ d)eei ododd

duod;dDd / aorudc c

F'(c) = /(c) aodr :oaQe.

Eod>adel [a,b] o$ abee3 Ododdarand$

(4 Marks)

I

t

t

166/Mathematics rldd 30



Question
6

Answer (I) OR(II) sDdo:)o (I)e:QEro (II)

(I) Compute the surface are of the sphere x2 + y2+ 22 = a"2 using double
integration.
x2 +y2+22:s.2 rloee.:d dree3, ctreeordd:* ?e$ded ugd daE
e3dddroa. (4 Marks)

OR erfi;so

(II) Find all asymptotes to the curve

d3fdea3rl aso erioacadds$d dod:b6o3:o (4 Marks)
(Y-a)'(x'-az)=x4+a.4

To be
evalr
aSc

crdos

36



E=G

To be us,

evaluar
df)oua

eruilo3or

Question
7

Answer (I) OR (ll) e,Ddo&o (I) erfrao (II)

(I) If H and K are finite subgroups of group O then prove that

H d.q K d$l rtgd O d mod e,odrbodlr1$rodd 
"ddJd 

EoQ.e.

(4 Marks)

o(HK) - o(H)o(K)
0(H n K)

OR erdo"

(II) Test for convergence of the series Ztr,:#+ ^ x" x > o
-''-' 7.LO.t3....(3n+4)

Zff=r=*#* *" x > 0 ,ds6o$ o?id*:.Jd$d doe*:,.
-''- - 7.70.13....(3n+4)

(4 Marks)

42166/Mathematics drdd



tuo

(D Form partial differential equation by eliminating a,b & c from

io:eddeoood a,b d:d: c ce3edod:d;dd drne':d' soSd eedded

iO:eddro de3tu. (4 Nlarks)

x2 yz zz

or+ w*7= 1

OR udao

(II) If the maximum horizontal lange of a given gun is R, determine the

firing angle which should be used to hit a target located at a distance R/2

on the same level.

araq&d 1 uod.nSd ilo{ B$de atod&o$) R udel eide $oldg R/2

anCag :6da"ndld Tboo$&d dodoJ:e-:: z'l$lcd zlcod: 6"0!Dd

d.neddd:o 0dFo:,. (4 Marks)

To be ust

evaiuat
dJoe.lua

en,>do3oe
8

48

Question (I) eidilD (II)
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Each question carries 12 marks.

Question

PAKT E
qnrl e

Ee 8d4d,o t2 elodil$d:u OedeERd. (5 X 12 = 60 Marl

Tober
evalt
alFe

erudo3.

9
Answer (r) oR (rr) eJ"Dgo,$o (I) erfiao (II)

I.
A) Find the eigen values and the elgen vectors of the matrixt20

a=lo 2[ro il

tl
drode)d A

ejdddro6

0
.)
L

0 il
qdd edejd ejdrlS; drd) adejd io5rl$drd

(6 Marks)
B) Find the unit normar vector and the equation of tangent plane to thesurface- z: xy at the point (2,2.4)

d$esee,d {drd id;de;d i.lre3dmdab* d$gJ d€^td xioCndo
(dJoQc$) "odd.b4 dod:bBo3:o. (2, 2, 4) usocbide) z: xy

(6 Marks)
OR ufiom

II.
A) Solve dodo;J

dv
cos xfi- y sin x = ys cosz x

(6 Marks)

B) Solve ilodo,tu (6 Marks)
. dzy dyx'*+Bx{*1.3y = logxax' d.x

165/Mathematics dcdd 54



Question
10

Answer (D oR (rr) gudo Ao (I) ereca (II)
I.

A) use the farse position method to find a root of the functionf(x) - x2 - x - Z - 0 intherange 1 < x < 3.
d:,lroud OQodood #od f(i)=x2-x_l- 0 dd d:oodait*

dd$o. "add aore 1 ( r < 3. (6 Marks)

B) conrpute the integrar t{/' ",[ti**l dx apprying Simpson,s r/3 rule for
n=4 and n:6 with an accuracy to five decimal places.

eft i2erdrde J6'-/sin(x)dx udr* doainus" d:odsr ,loddd 1/3 ooba$
z.r$d atoB n:4, n:6 rl adde dddDd roudd Oq.{ e.rudd dddro.

(6 Marks)

OR ufran
II.

A) Prove xoeA

i. dtv (At B) = d.tu A* dtu B
ii curl (A + B) = curl A * d.tu Biii. Ifl is a vector function *a O is a scalar function thenI ofu Bad de.rd obE O o3:: erod fie;ciaadd uzl

dtu (@A) = edtu (,4) + (grad@).A. (6 Marks)

B) Given 
.X - t -l y, wirh x:0, 50 Find y(0.2),y(0.4) by Runge_Kuna

method.

Eraqdd # = ,+ y2 &oood x:0, 50 uhd. y(0.2),y(0.4) ab* dcori_
dJBg OqodOod doc{:&Eobo. 

(6 Marks)

To be used by the
evaluator only
dJae-:rdrJddd

endoSoerld, do$
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E

11
Answer (I) OR (II) erDgo:ro (I) erfraa (II)

I.

T.

A) Show that u: ex cosy + xy is Harmonic firnction. Find its
Harmonic Conjugate.
lt = ex cos y + xy Doz$d) Boild dod dou$dd)4 d.oeo,l.
erdd uodnr06r t"orcrietf d;* dodobBobO.

(6 Marks)

B) Solve the following linear programming problem by Simplex
method. Maximize
z=3xr*5x2*4x,
2x1*3x2<B
2x2* 5x3 < L0
3x1*2x2* 44<L5
AndX1,X2,X320
:,o{q eqaajOod de$eo$ d,.gertsa)on{' frd)d6o$&{ dodo,tu.
z = 3xr * 5x2 * 44 dO{rlroe:r.
2x1*3x2<8
2x2* 5r3 < 10
3x1* 2x2 * 44 < 1,5

Sd1 ,r, x2,x3 ) Q

(6 Marks)

OR erfraa

A) show that every permutation o e sn can be expressed as a
product of disjoint cycles.

d.3ofuaod gi,abdoed#o3:l o e Sn dbd ioddrdbd d,qdg
wddoaafl c?pd-6iD$doe;:d.-3r* doeo:r. (6 Marks)

B) Let R be an integrable domain in which (i) every a E R which is
a product of irreducible elements (ii) every irreducible element is
a prime. Then prove ft is a unique factorization domain.

n ooz.pcb 
"ddo "aoESIiDs' dOadaanal, "addo (i)

qied.ooc$ edoddF0(oj: erodds rbeoere.r$ (ii) ded.ood)
erdOddr$eo3: elod{B eiaepoalraacbd:. -nqg, R aoalcjr
oddo erdddrd Elqod aod> xoetr. (6 Marks)

l'o be

1
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Questior':
12

Answer (D OR (II) irodotrq: (I) ufia-o (II)

I.
A) Solve (p' + q2)y = qzby charpit's method.

(p' + qz)y = qz erd>* zro&Ftf DOadDod dodo&.

B) For the given following data
dr d$ri Dedend dtob.Sii :iosroO:.Jdod

dzy
dx2

qr, (1)
J

dy
dx

(6 Marks)

(6 Marks)

il.

Evaluateffand#"tx=L.1
deJo$$d x - 1-.1. OeJ *Fe.:r*:add dsoa

OR onuo

A) Using Picard's method of successive approximation obtain solution

of differential equation #=r-I where 52 when x:l upto

second approximation.
cb6oCFd- 

- gdroild xare&d Aqtodd$4 zJsd dsoa .iod

itueddeorlgd do6"ddab* dod,>&a*u. # =2-f x:luAaoozl

y=2 und;{d: adddo$ Saleado3:dd/r"o. (6 Marks)

B) A particle of mass m moves in a plane. Obtain Lagrange's equation of
motion in plane polar coordinates.
z,od: idlxdede] Sidro-e 5oi: deod dOnred. id>de: €d
:i d;oin Q d d eoil s o e-:rgo f d z3 e': d oi: ;3 cced d eodd:* ud oi:o'

(6 Marks)

x 1.0 1.1 r.2 1.3 t.4 1.5 1.6

v 7.989 8.403 8.781 9.129 9.45t 9.'.l50 10.031

To be used by the
evaluator only
d&e,rodroddd

erudoloezldr dr-o$
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Question
13

166,/Mathematics drdd

Answer (D OP. (II) erDdo,tuo (I) udoc (II)
I.

A) convert binary number r10r.lr01 to its decimar equivarent, convert
hexadecimal number 12AF to a decimar number'ard corvert thedecimal 43.375 to its binary equivalent.

?d.ud ioaj, 1101.ll0lerabn dddnod n"b zJeJrl, dnedddrod ioaj,
12AF u$o dJdrood zidri ab6 dddood 43.37s u$o edrcd a3eJri

=?A< 
q-owus,.,F ^J. (6 Marks)

B) Explain the relation expressions,
structure with example.
oeieddef a{€dd, eroddef a
d,oecmddea ado:l.

logical expressions and DO_While

q€dq dJdr d.ra_dels" daJdrigabd

(6 Marks)

OR ufiao
II.

A) Find Taylor and Laurent series

deogi dodrecbdod f(z) =
dod>bEo3:0.

of f (z) = -zzE-with 
centre atzero.z. -32+2-Zz+3

Alz+, [Jeec,5 CJg) endoUf ged

(6 Marks)

B) State and prove Cauchy residue theorem.
6!& d,rrd,Ja6 gid:eos:d$* Od.ro&,$ d)d) x,De,& (6 Marks)

To be uscd by the
evaluator onlv
,ifor-05666'

eru8oSoerl8J dr?g

98


