MATHEMATICS
Paper - 1 Algebra and Matrices

Time Allowed: Three Hours
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12.

g e Rada R B S ARG AR pg=r.1

Part-A (Compulsory)
WIT- 37 ( aafmared)
Define linear dependence and linear independence of vectors.
fRl A X WRew 7 e B gk Rk |
.What are characteristic roots of a matrix.
TS Higer B aiftvenafies e A ¥

[Marks : 15]

“Write any two properties of roots of equations.

TAIBRON B Il B DS < RRwar Rife | N
Write one example of non-void finite group.

Rert IRFE W &1 vo Saexu Rifked |
Define order of an element of a group.

T & 5N sma A SR & afemen ke

Define cosets of a sub-group of a group!.

WE D YU @ Fe—acadl & HRAEV BRI |

What is index of a sub-group? SUEFIE Sl YD T BT &7

State Farmet's theorem. FALINH BT b fafd |

What are disjoint cycles? SRiRJad dsh <18 &7

Define Group Automorphistm: g EaaiRar BT aRemst ffe |
Part-B (F1-9) ) '

Reduce the following matrix in normal form and find its‘rank.

fr Agaa @ Wwﬁmﬂammmm:

0 1 2 -2
14 0 2 6
2 1 3 1

- Or ( 379@T) : |
. 3 2 4+ gx + r=0 are equal but of opposite
If two roots of equation X” + pX
signthenptovethatpq=r.ﬂlﬁ"ﬂﬁlﬁﬂx3+px2+qx+r=0a‘;a‘nia

Apply matrix theory to solve the following system of equations :

ﬁ@ﬁﬁmmmmﬁwmmﬁgﬁaﬁm:
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—x-2y+7=4
| 3x+y-4z=0
Or ( 379@r)

Prove the following set forms group with respect to operation
.mentioned against them :

R BIRT Pt e S0 g sifda i 3 R &
{1,2,3,4} X, (Multiplication modulo 5)

13.  Find the order of each element of following group :
| fr= W H TS IaUT A P T PRA:

" {{\l, 1,1}, X}

- Or(3t9ar)
A non-void finite sub-set H of a group G is asub groupif-ae H, beH
a,be H. T8 g G 31 9 siiRe TR SI9g=Rt H T SIE arm
A acH beHabe H. :
14. T G=(z,+)andH=2z= {0, +2, +4,+"} then write all different cosets
of HinG. IR G=(z,+)TH=22={0, £2, 44,... } AN HS GHEA
1 wewge s AR | |
- : Or ( 3terar)
If H is a sub-group.ef & group G and a, be G then:
I H ol RGP SRAE & 9 a, beGan:
Ha=Hb&abl eH
15.  Expressfollowing permutation as the product of disjoint cycles state
whether it'is even or odd:
=l =T @1 YT TP @ PAG & T F Fad HIVR T Fa1gd)
e ¥ s |
=(12345)(123)(4,35)€S;
Or ( 319ar)
If f: R, +)— (Co,X), f(x)=eis amorphism, then find its kernel.
IR f: R, +) > (Co, X), f(x) = & TS THIBIRGT 2 T SHBY it ST
AR .
Part-C(ﬂm—w) )
Unit - I(®51%—1)
16. (a) State and prove Caley-Hamilton theorem.

Poi-tiieeT W o1 BYF Wfed Rig AkA1.
(b) Solve the equation x* - 9x*+ 23x — 15 = 0, the roots being in A.P.
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TABRT 2% - 922+ 23x = 15 = 0 &) & PR, B 7T TR S0
H B ;
Or( 31gar)

(2) Find the inverse of following matrix with the help of Cayley-Hamilton
theorem: '

der-2fivee W B wea 3 e M B e S B

2 -11
1 -1 2

(b) Solve: x*—2x2+ 8x—3=0. '
TNET T DR — - 2x% + 8x -3 =0
Unit - I (3&1%—2)

17. (a) If S is the set of real numbers other than —1, thén shéw that (S,0)is a
group where 0 is defined as : . '

% -1 B AfRaw araRis Sl B Wi S 2 9 Rig R

(S,0) U5 G ¥ W&t 0 P yor gRwiee - -
a0b=a+b+ab Vabes :

(b) Prove that intersection of any two'sub groups of a group G is again a

sub-group. _ \ . -
Rig $R G & < wgren dfre A G @ SuwE: 2|
] Or ( 319ar) ‘

(a) Prove that«order of every element of a finite group is Tiniie and less
than or equial'‘to order of the group. Rig HRA fFAr aRf WE >
Wwﬁmqﬁﬁaawﬁmﬁmmwmm

(b) Forany element a of a group G, Prove that ; =
VDI G @ ¥ omwd o 2y fig PR -
0a)=0(x"ax) Vx€G

Unit - ITI (351$-3)
18. (a) A sub-group H of a group is a normal sub-group if

161 g H 91 Bk STHE THMY S9E BN aft alR daer i
HaGoxHr'=H | |

(b) Prove that every permutation can be expressed as the product of
disjoint cycles. g AR vAs waag 3 STHYEI P! D OB B
B4 A e 51 1w ¥

Or( 31gar)
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(a) Prove that every group is homomorphic to its quotient group.
Rig SRR TS TIE SITELIAHT TE D TABRN Bl &
(b) State and prove fundamental theorem on morphism.

FAPIRET & ST B b Hied Rig BT
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