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1141/Arts

Ist Year Arts Examination, 2018
MATHEMATICS

Paper - I
(Algebra)

Time ; Three Hours
Maximum Marks : 70

PART-A [Marks : 20]
(Tvs-3) ‘
Answer all questions (50 words each).
All questions carry equal marks.

gt gv9 ifEd &) yEF W 1 I 50 TR A
Afuw T e oWt v # ofw wEm F

PART-B [Marks : 30]
(Ere-4)
Answer five questions (250 words each). Select one question
from each unit. All questions carry equal marks.

LU R 33""250—?@—@ afuw = =
Tt g # ofF Tum # ——

PART-C [Marks : 20]
(@vg-|) -
Answer any two questions (300 words each).
All questions carry equal marks.

FE & YT FINY TRF W F S 300 T D
fr = 2 weft W # o wEm
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PART-A
(@us-37)
1. Answer the following :

e = s ffsm .

UNIT-I
F=FE-1)
(i)  Define Rank of a Matrix.
frdt Afreg Y wifa =1 fenfem St
(ii)  Define Orthogonal Matrix.
i Ofrm wr ool Fife
UNIT-II
(geh$-11)

(ili) Change the signs of the roots of the following
equation :
X -4 +3x¥ +8x-9=10
e o & ga # faw asfa

A4 e e8r-9=0

(iv)  Find the equation whose roots are reciprocals of the
roots of the following equation :

A -3 +T8¢ +5x-2=0
Ig wle # g s fee g =
giteTr ® ge % oA g
| -3 +7x¥ +5x-2=0.
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UNIT-III
(FEE-111)
(v)  Define Even and Odd pefmutations.
T R fowm wEEw w1 el #ifE
(vf) Define order of an element of a group.
fedt ogE & s/ETa # we F wRwfvm Fwifsw
UNIT-1V
(FFT3-1V)
(vii) Define Index of a Subgroup.
ITE ® GOEE FOUREE i
(viii) Define Left and Right Cosets.
oW AR Tfem weugea w ftaifre wiR
UNIT-V
(3h1E-V)
(ix) Define Kernel of Homomorphism.
e ®1 osfe o oiwifwe wifeR

(x)  Define Automorphism of a Group.

TR @ w1 giefag Hifea
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PART-B

(QUe-|)
UNIT-T
(FFTE-I)
Show that :
01 2 -2 1000
4 02 6 |~|01 00
2 1 3 1 00 00
T wHifsu .
01 2 =2 1000
402 6 |~f0100
2 1 3 1 0000

Show that every square matrix can be uniquely expressed
as the sum of a Hermitian and a Skew Hermitian matrix.

Wi e fF o o1 Gfm =t editme qen
& foum giftaw Bfeew ® 9w B w9 ¥ ofdw wwR
¥ =R fFa W owEa R

UNIT-II
@=FTs-10)

The sum of two roots of the equation
A +28 -4 -4x+4=0
is equal to zero. Find its roots. |
TR 2+ 20 -4 - 4dx+4=0% X A F M
A R OWE @ IW A
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5. Solve the equation x* - 18x - 35 = 0 by Cardan's Method.
T 1° - 18x- 35 =0 ® weqA fafy ¥ 7@ +ifww

UNIT-III
(FerTS-111)

6. Show that Z; = {0, 1, 2, 3, 4} is an Abelian group for
the operation 's;’ defined as follows :

a+b , if a+b<5h
a 5b=
a+b=-5, if a+hb25

fag #Hfm fF Z, = (0,1, 2,3, 4) HF 't @ fom

Th FwAAR T ®, ey’ e wen wfenfie #
at5b={a+b , I a+b<5

|la+b=5, IR a+p25

7.  Prove that the union of two subgrops is a subgroup iff
one is contained in the other.

T ITEE Y UF IR BN R AR TF ST
™ ¥ = ' fag wfm

UNIT-1V
(FFTE-1V)
8.  State and Prove Lagrange's theorem for a finite group.
i TE % fau @orw wa W wem fofaw @en
fag wifSl |
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10.

11.

Prove that if H is a subgroup of G and NAG, titen
H N NAH.

I H ¥F G &1 &% & S NAG @, @
H N NAH fag =ifsw

UNIT-V
(¥FmE-V)

Show that if fis a homomorphism from a group G to G

and if e and " be their respective identities, then

@ flg=¢ |

b flah) =[fA]!, Vae G.

TR wivE Ak f 9% G¥ G W TH FHENE
B AN e ¢ T : GIN G H TwEE B, @
@ A=

b) fla') =[Aa]", Yae G.

A homomorphism defined from a group G on to G” is an

isomorphism iff ker (§ = {e}. Prove it.

fog =i fFsh o G & T G W gfenfum
ATBEF TN £, TEIHIE Bt 8 & ker () = {e}.
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< PART-C
(@ug-1q)

UNIT-I
(FFE-1)

12.  Find the Eigen values and corresponding Eigen vectors of

the matrix A :

1 2
A=10 -4
0 0 7

ifrrs A # sAfgeefrs gef @ 79 Tm@ ol w5
a HIfeA

1 2 3
A=|0 -4 2
0 0 7

UNIT-II

(g=hrg-11)
13. Solve the following equation by Ferrari's Method
X -208-5¢ +10x-3=0.

= wdo = Sof fBfy § T SifSE

A -28-5¢2+10x-3=0.
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UNIT-III r e
(FFTE-111)
14, Ifo=(17263584) and

12345678)

P=l2 5 4 38 7 6 1
then Prove that

- pop = (p(Mp(Mp@pO)p3)pB)p B)p(4))
fag
pop = (MpMpRp®)pB)p(B)pB)PH4))
el 6=(172635814) 3

(12345678
Pl 5 4 3 8 7 6 1
UNIT-1V

(FTE-1V)

15. Prove that a subgroup H of a group G is a normal
subgroup iff : HAG < xHx'=H ; Vxe G
fog =i ot ¥4 G #1 =% ST H
T STEHE B € 97
HAG & xHx'=H ; vxeG

UNIT-V
| (33 V)
16. State and Prove Cayley theorem.
FA FHE B I A fag wf
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