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1141/Arts

Ist Year Arts Examination, 2018
MATHEMATICS

Paper - |
(Algebra)

Time ; Three Hours
Maximum Marks : 70

PART-A [Marks : 20]
(Tvs-37) ‘
Answer all questions (50 words each).
All questions carry equal marks.

gt gva eifad &1 yEF W # S 50 v A
Ayw 7 & Ift W # ofw wEm

PART-B [Marks : 30]
(Gre-9)
Answer five questions (250 words each). Select one question
from each unit. All questions carry equal marks,

T T W W OSTWR250-9=R ¥ a3 A
T-T?:n' Tﬁ’ﬁ 'ﬂ} 3TH THH 'é'| R

PART-C [Marks : 20]
(@ve-7)
Answer any two questions (300 words each).
All questions carry equal marks.

FE Y FIC T&F YT HT I 300 T D
AR 7 BN |t TR # oiF wEe #
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PART-A i
(TUs-37) '
1. Answer the following :

fm & I ffse

UNIT-I
(3=E-1)
()  Define Rank of a Matrix.
et Aftsm = wifa = ofenfim Fif
(i)  Define Orthogonal Matrix.
ot Afes w ofewnfm #fe
UNIT-II
(gehré-11)
(i) Change the signs of the roots of the following
equation :
©-42 +32 +8x-9=0
o iR ® g ® faE wsh
— P-4 +3%+8-9=0

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

A-38+72+5x-2=0
I e H 9E S e ge e
THE ® el ® gopd €
-3 +7¢ +5x-2=0.
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UNIT-III
(FeTE-111)

(v)  Define Even and Odd permutations.
T R fomwm wwem @ qfaf #ife
(vf) Define order of an element of a group.
fedt @qe = omEEE # FfE F uRefyg wifew)
UNIT-1V
(FFT3-1V)
(vii) Define Index of a Subgroup.
IR B GEEE W IR wif
(vii) Define Left and Right Cosets.
am AR zfam wewgea W qftaifie wife
UNIT-V
(3TE-V)
(ix) Define Kernel of Homomorphism.
e #1 e w ofwfem Fife

(x)  Define Automorphism of a Group.

T @R w1 ogRefag Fifea
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(@Ue-v)
UNIT-T
(F=E-1)
Show that :
012 &3 1-0: -0
4 0 28110 1 00
2 17 a0 A R il ¢
T wifew
0D 1 2 = L 0=00
4 0 2.8 =10 100
o1 6 .00

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

Wit #ifm fF o o iftsm =t et aen
T foum wiftrm ffree ® 90 ® w9 o efgdm wER
¥ = P oW owwa R

UNIT-II
(FT8-11)

The sum of two roots of the equation
428 -4 -4x+4=0

is equal to zero. Find its roots. .

THEO 2 + 208 -4 - dx+ 4 =0F [ Tl F a7

Y= B TWe 4@ @ st
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5. " Solve the equation x* - 18x - 35 = 0 by Cardan's Method.
T £° - 18x - 35 = 0 ® wreq fafy ¥ 7= #ifww

UNIT-III
(seRTE-I11)

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

fas #f f5 Z, = (0,1, 2,3, 4) W 't @ fom
T wAEE T ¥, el f’ fe wen ofeafie #

{a+b . gfg a+b<5

at b=
® a+b-5, I® a+h25

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

A ITEGE F WY TH IR W ¥ AR TF SR
™ ® yafE= ' fag =i

UNIT-IV
(FrE-1V)
8.  State and Prove Lagrange's theorem for a finite group.
e TE ® fau @ wa w1 wuw fafEe @en
fag =S '
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10.

11.

Prove that if H is a subgroup of G and NA G, tlen
H N NAH.

I H T8 G &1 &8 & ST NAG @, @
H N NAH fag =ifsw

UNIT-V
(FFTE-V)

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

and if e and e” be their respective identities, then

@ flg=¢ ’

b) fla!) =[]}, Vae G.

e FE AR F¥E G¥ G W TH HHEHIE
B AN e ¢ T : GIR G F TwEE ®, @
o} n@peer

b) fla!) =[Aa]}, vae G.

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

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

fog =i fFdt w98 G ¥ g G W ufiwfem
SDEF FAMRNE £, ToAHE 2t € < ker () = {e).
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= PART-C

(@ue-q)

UNIT-I

(F3-1)

12. Find the Eigen values and corresponding Eigen vectors of

the matrix A :

1 253
A=({0 -4 2
0 -

e A # fvewfes gelf w379 @ g w5
T BT ¢

1 &g

A=|0 -4 2

0 1
UNIT-II

(zeFTE-11)
13. Solve the following equation by Ferrari's Method
¥ -22-52+10x-3=0.

= oo = S8 fafy ® = .

A2 -5+ 10x-3=0.
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UNIT-III TR
(zTE-111)
14. Ifo=(17263584) and

12345678)

P=la s g 4 Blilg 4
then Prove that

- popl=(p(Mp(M)p@)p6)pB)pB)p B)p(4))
fag =i
pop = (p(1)p(Np2p®)p(3)p(G)pB)p4)
el 6=(172635814) 3ir

L2 3 45918
P 1s % 4 2.8 7 671
UNIT-1IV

(FTE-1V)

15. Prove that a subgroup H of a group G is a normal
subgroup iff : HAG < xHx'=H ; Vxe G
fog #ft fret T8 G #1 =% STE H @&
T SUHHE B € 9
HAG & xHx'=H ; VxeG

UNIT-V
| (FFE-V)
16. State and Prove Cayley theorem.
o THE B I wE fag wf
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