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cwT 4. qft f :G-+G' RXE C t sTd G' q{ \rfi r{qr6-Ifr-dr t aq "/
gd-o1 d'n qR 3ir ds'a vR ker/ = k = {e}

lf f :G --> G' is a homomorphism of a group G to group G', then f is

one one if and only it ker f = k = {e} .

OR

ft-€ dfuc fu r.io qtre erFrqrdn: y6 Wffiq di-{ +dT t, !-{g
ffi qt-q rr.q rS t I

Prove that everyfield is a compulsory Integral domain but converse is not
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Note r Section 'A', containing 10 very short-answer-type questions, is com-
pulsory. Section 'B' consists of shoft-answer-type questions and
Section 'C' consists of long-answer-fype questions. Section 'A'
has to be solved first.

Section - 'A'

Frqiflo-a qfd-dqil yrri A sin vo qr sl Errqi { tr
Answer the following very short-answer-type questions in one or two
scntcnces. (rxl0:10)

Effi'Aq 3ir ftqq Effiaq on-q6 o1 qfonq.r Am r

Define Hermitian and Skew Hermitian matrix.

titan erqe d q'R:iTE'd o1fu\ I

De fine Echelon matrix.

dd-tfr-€r q+q or oem {drr} r

What is the statement ofCayley-Hamilton theorem.

qgq( q4-6wT d W uttq f+ C"rmi d fiq ridq d ftfuC r

Write the relation between roots and coe fIi c ients ofa polynomial equation.

P.T.O.

true always.

Iqft x+: = 2cos0, q)
x

x'-)=2isinno
x

f€-d o1fuc fu *"*)=z"osno dql

x'+l = 2cosn0 and
IIf x+l = 2cos0 . then prove that
x

r'-!=2isinn0
xn

OR

vR tan(a+rp)=x+ry d fuq dfuq fu

lf tan(a + i P)= x+ i then prove that :

i) *' + y2 +2x cot2a =1

iD x2 +y2 -2y coth2p+1=o

,0 x cot2a + ycoth2p =l

gq;I '1.

}Ifi 2.

}IT;T 3.

}IT;I 4.

---x---



Find the nature ofthe roots ofan equation :

2xa+3x3-x'-l=0
6 g@dr {-dq d q.R'rTfr'f, atfuC I

Define an Equivalence Relation.

7. flTr G ={0, l, 2, 3, 4, s} d rei-o er+qq at oiE Frrf, dfu( q-qfu

ffis{ q}q ri-s o(+u) t r

Find the order ofevery element ofa group G ={0,t,2,3, 4, 5} with

operation is addition modulo 6(+u ) .

s. dlqidq yfu a1 ael{ ftfuc I

Write the statement of Lagrange's theorem.

e. IIq qrqo qEo caq o) qRqTE-f, dfuq I

Define without zero divisor in a Ring.

1o.fitfr M oi frtuc r

Write the Gregories series.

Section - rB'

frqifr( qg B-f,ftq srfr d st-t dfts I

Answerthefollowingshort-answer-typequestions. (3x5=15)

l-s -6 2ftt1 oTfqr I =l -6 7 -4 | d or$,)-{ qrii a} s;6 frfu\ rtt
L2 -4 3.j

ts -6 21
Find the Eigen-Values of the Matrix ,4 =l -6 7 -4|, .tt

12 -4 3l
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la -2 21
,=l-, , -'l

L2 -r 3.1

qrq 2. Fq sffit o) urqr frfu Q ra qifuq :

Solve the following equations by matrix method :

2x-v+32=9
**r*r=u
x - y + z =2

OR

q;re{ frB + Eqro .r3 -l8r-35 = oqr) re dftI r

Solve the cubic equation x3 - 18r - 35 = 0 by Cardan's method.

cr< 3. 1.o w6 6 d yo erR-m vqsg@q H + Tf, sqs6 di d frc
erqr+o ftj qqf<r c.fueT {6 t fu aeH,beH=a6-t.p, wd

b',beH ot cft-clm B t

The necessary and sufficient condition for a non-empty subset IIofa
group G isa subgroup of Gif aeH,beH=ab-te.I1 , 6 I isthe
inverse of D e 11 .

OR

tfr 7:x +I naifi g:y--+Z dTd@1 oTran*Dsftfu{"rt,ilq
q-€ o1fu fu gof :X-+Z \-ffi 3il@ttro cftfuzoT t de{r

(sof)-t = fa ogl
lf f :X -+Y and giY -+ Z arc two one-one onto mappings. Then

prove that gof : X -+ Z is also a one-one onto mapping and also prove

tnat (gol)-r --.f-' o s,.
P.T.O.
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qrc s r{ftf{sr d Tdf ol c?ft qrd difu ,

c{{
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OR OR
Fe erqr o'IEffiq +d-tfr-d{ s-+q ot s6r-{dr Q s6 dfu{: ftq snqi oT E@q +d-tft-€{ s"+q'qi rrETqf,r ri sro dfuq:
Find inverse offollowing matrix by Cayley-Hamilton theorem : Find inverse offollowingmatrixby Cayley-Hamilton theorem :

12 o l'l lz o llttttt0 2 -3t t0 2 -1 Ilttt
L-r l 1.1 L-r 1 r.l

qrc 2 qftr{ftf,{ur xt+3px2+3qx+r=0 dWXq}arMnddft{q ssq 2 qR{fi-f,{ur x3+3px2+3qx+r =o dlaIo}6qr.ftqddfu€
dfug fu p'r=q' dfuc fu p'r--q'
Ifthe roots oftheequation y3 +3 pxz +3qx + r = Q are in GP. Then prove lfthe roots ofthe equation .rr +3 px2 + 3qx + r = Q are in GP. Then prove

that p\r = q3. that p3r = q3 .

OR OR

rrfi-r{"r xn+8x'+x-5=0 o} wr<R-o qift\ mt Fftq qs Efroaq .ra+8.r3+.r-5=0 of $qrmfrd dfu\ ffi Effq qE

r€tt r r€tt r

Transform the equation xo +8.r'+x-5 = 0 whose second term is Transform the equation .ra +8:r3 +.x-5 = 0 whose second term is
diminished (missing). diminished (missing).

vrc e. qR 4 ollq H, Tort{s c d<}vv-{l6tf,s 4^H, fi G crt s. qR 4 e+{ fl, yfiliTd c ddsrs1rtTq flr ^H, fi c
or \ro Bq{{Tr d-ot i' t or Vo BcqTs dor t t

If ,F1, and 11, are two subgroups ofa group G. Then I/, n I/, is also a If ,F1, and ll, are two subgroups ofa group G. Then l/, n Il, is also a

subgroup ofGroup G. 
OR 

subgroup ofGroup G.

OR
ft€ dft\ fu frr{fr rrT6 A d rsmq'sqstdt or tr4frs w l$€ dfur fu ftr{ff rrTd A q} lrtrlrq Bqfi1:f or rr4fte \'f,
rflHtqBq$Tdfori t tr{Hl;qBqsTEE}orB t

Prove that the intersection ofany two Normal subgroups ofa group is Prove that the intersection ofany two Normal subgroups ofa group is

also a subgroup ofthat group. also a subgroup ofthat group.

sl;r 4. Tqrero qTd G = {1, - 1,,, - 4 + g-€r6-ft ffit mrqq qTi sn cFr 4. Iqrtro sf6 G ={1,-1, r,-4 t g@rorft ffif, FTqq sT6 Hrd

dftr r ottuc I

Find the Isomorphic Regular Group Permutation offie multiplicative group Find the Isomorphic RegularGroup Permutation ofthe multiplicative gnoup

c={L-r,,,-4. p.r.o. G={1,-1,i,-i\. p.r.o.



(4)

OR
ft€ dftr fu E) B!-{dqt or rrdfrsa vn sq{dq d-or t r

Prove that the intersection ofany two subrings ofany ring is also a subring
ofthat ring.

(4)

OR
ft-q dfG\ fu d Bq-f,flit or w{frs qf, Bqffiq drar t r

Prove that the intersection ofany two subrings ofany ring is also a subring
ofthat ring.
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crc s. qR r d-{ q-{Wfo t i} fu€ dfr\ tu
n.1

(t + i)' +(t -;)' = 2i*' 
"o"n I4

If n is any positive integer. Then prove that

(t +i)" +(t -i)' = z'i-' "o"T .

OR
fr€ dftC /Provethat:

sin60 = 6cosj 0sin0-20cos3 0sin3 0+ 6cos0sinj 0
Section - rC'

fiqifuil A{ sf,ftq srfr + sil Afus I

Answerthefollowinglong-answer-typequestions. (5x5=25)
y:;r 1. 3rq[6,4 ol 9-{nqrq sc d cRffitf, o-r snq[6 d qrft gn dfuq : sr;r 1.

Transform the following Matrix A into Normal form & find their rank :

lo r -3 -lll,o,IA=l I

13 r 0 2l
Ll t -2 0.1

OR

[o -2 21
Islrqs /-l -2 3 -l I A oil$i-{ qnt o) sn dftq a':n r{.ro-tt
12 -l 3.1

3Tr{i-{ HRylt 6r furut fr dfuc r

Find the the Eigen Values & their corresponding Eigen Vectors ofthe
Matrix.

crc s qR ,? otg Tr1"rfm d d ftr< dftI'fu
(l +i)'+(l -i\' = 21*' "ot'o4
If n is any positive integer. Then prove that

(r +i)' +(r-i)' =21.' "o"7.
OR

ft< alfrC / Prove that:

sin 60 = 6cos5 0sin0 - 20cos3 0sin3 0 + 6 cos 0 sin5 0

Section - 'Cr
frqifu_d Ad B-f,ftq crfr A vf,y Afug I

Answerthefollowinglong-answer-typequestions. (5x5=25)
sndl6z oi tr{rlrnar Fq i cffin or 3{lq6 +1 urft oro dfuq :

Transform the following MatrixA into Normal form & find their rank

to l -3 -lll, o r rlA=l I

ll I '- 1lLl t -2 0.1

OR

to -2 2ftt
srrqd l=l -2 3 -l I d orgi-{ qrlt d gro dftf ilrn {irrotl

12 -l 3_l

3tT$,1-{ sREil or frqfu"r fi dfrC I

Find the the Eigen Values & their corresponding Eigen Vectors ofthe
Matrix.


