| MATHEMATICS
Paper- 1 : Algebra and Matrices
Time : Three Hours | M.M. : 75/66
' Part-A (Compulsory) [Marks: 15]
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Part-B (Compulsory) [Marks: 15]
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Part-C ( \7-4) . [Marks: 45]
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Part-A (Compulsory) [Marks : 15]

Scanned by CamScanner



WIT- 21 ( 3famd )

1.  Define Hermitian and skew hermitian matrix.
 AIREN 9 v SRR e & R Rk | ‘

2. Write defination of characteristic matrix of matrix.

o0 Afee & sifenefe ARTw 6 wRemr SR
3. Write any two properties of roots of equations.

ROl & Tl B P A Rdvad Rl
4. Give one example of finite non-commutative group.

T IRFT SApaftra i o1 Samn SRR |
5.  Define order of an element of a group.

R TRl A9Td &1 DI 31wl ARR |
6. Write definition of sub-group of a group.

& g & SU—\qE B IR fofe |
7. . . Define Cyclic Group. I THg & qReqsT R |
8. Write definition of normal sub-group of ‘a group.
T e Y MY SU—E B g e |
9. .What aré disjoint cycles? STgaR ap oI B & ¢
10.  Define Kernel of a homomorphism.
‘\warﬁm & ife o s -
Part/~>B-(Compulsory)
| T o ( 3Afard )
" 11.  Show that folldwing:vectors are lineraly independent:
7 Rig SRR @ feliRea afe veHea: oA &
oe=(1,'1, 0); o, = =(1,1,1);,a,=(2,1,3)
Or
If 6ne root of the following equation is 3 + 2i, then find remaining
4 TOOLS:” -
R = fieReT & T e 3+'>za‘r?fra‘rsr1asmaﬁﬁ1ﬁ

s x3-T2+19x-13=0
12. Find the characteristic vectors of the following matnx

e ARew & afenERe WY 99 B
5 4
A=[1 2
| - Or

Prove that following set forms a group with respect to operatmn
mentional against them:

ﬁzﬁﬁﬁﬁsﬁﬂwmmmm%@w%
{0, 1,2,3,4} + . (addition modulo 5) -
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13. If ais the only element of order 2 in group G, then show that:
I o R W GH 2 PR & m@rﬁrﬁ@zﬁm :

ax=xaVxeG

Or
Prove that a non-void sub-set H of group G is a sub-group iff:
g SRR 5l o G o1 PR AR WE T H T S9-97E

2R Ffefe:
ac Hbe H = ab'le H :

14.  Show that order of every sub-group of a finite group is a divisor of

order of the group.uaﬁﬁﬁﬁmﬁiﬁiﬁqﬁﬁﬂwaﬁmﬂﬁm

5T SuwgE & Dife o Refo o & -

\ Or

Prove that order of a cycle of length ris .

g IR b IS D b I DI r AINE |
15. If:39R:

1 23456 789
P=(789645231)
c=(134)(56)2789)

then find : S I é
. ol\po
Or
homofnorphism of a group G to a group G’ then prove that a

If fisa
sub-group,ofiG theén f(H) is a sub-group of G'. :
G FwEIRar 21 a1 Rig B 5 ik H, G P T®

I fea FIeG ¥
SuEe A f(H), G’ &1 IUEE ol &
- ~ SECTION - C (&S — ¥)

Unit - 131 —1 _
matrix' A are 4, 4,

16 (@) Prove that if characteristic roots of
- A then characteristic - roots of AP are

13’ ............... n
A7 wherep is an positive integer.

Y T

35 130 L ——
R BT R A A e 6 4

AT AP D ST A AL AL AL sevenseereeeeee

TT® i & . ]
®) Iftherootsofth'ae‘?I‘lati(’ﬂ"‘3'"""2*'b""'::()areln Harmonic
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progression then prove that the mean root is %‘l

‘,Hﬁ{Eﬁmf-af+bx-c=0$§amﬂﬁg{Uﬁﬁ€i?ﬁ%3ﬁm
&m‘aﬂlﬁ iy 3

Or
(a)  Verify Caley-Hamilton theorem for following matrix A and com-
pute 243 - 3A° + A*+ A%-4]:
frefeiag AT A D D Riv dor-3fiee Wi S T vl T 24°
- 3A5 + A% + A2 - 4] B TUFT DI

1 0 2
4|0 -1
0 1 0

() Solve following system of equation-by mattix theroy:

ﬁﬁwﬁmﬁﬁwﬁwmmwmaﬂm

X+2y+3z=2
2x +4y+5z2=3
3x + 5y + 62 53\
Unit <11 3&1s — ]]

(a) Show thatthe'ser Q* of positive rational number forms an
abelian gfoupfor the operation'*' defined as:

mzﬁmmvﬁﬁaﬂ@nﬁmw@ﬁwﬁm
W'*'%Wﬂ@?ﬂﬁﬁﬁﬂﬂﬂ?%

a <b=—;-Va,b eQ

(b) » Prove that any group of ordér 3 is cyclic.

Rig AR 3 DI FT DI N g FohiT B &
Or

(@ Prove that the set G= {x: x*= 1} of nthroots of unity is a finite
cyclic group of order n. Rig HRA g G= {x: x"=1} EGAE]
énaﬁwwwaﬁ%maﬁuwm%l

() Prove that any two left cosets of a sub-group are either idential

of disjoint. Rig BT ) SU—G7E & PIS A TR HEAgead I
A THHIH AT fecger e 2d €
Unit -1 315 — 11
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18.

- 20714 ’ L st v Nasdenessaiteed]

(@)

®)

(a)

®)

Prove that a sub-group Hof a group G1s 2 nprmal sub-group iff
product of two right coset of Hin G is again @right coset of Hin G.
Rig HIRAY R T G 1 S9—G8 H TP IR ST—HE &

TARR KD Tordi 2 e—wrgead @1 300 37 H 1T e g

BT B
If H and K are two normal(sub-groups of a group G, then show
that HK AG. .
AR H 4 K 8 Tg G Tamry Sy—aig 8 a1 Rig IR HK
AG. ’ —

Or B
Prove that évery homomorphic image of a group is isomorphic
to some quolient group.
Rrg ORI 6T A Y 1 GIBIRGT IR T AR 9 &
SHHRGS BT & | (TARPIRGT BT T4 W) . |
Staté and prove Cayley's theorem.

DS T P B aed Rig PR |
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