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I Year (T.D.C.) Science Examination, 2016

MATHEMATICS
(Algebra)
Paper—1
Time Allowed : Three Hours

Maximum Marks : 75

PART-A (@'U_é—\?ﬁ‘) [Marks : 20
Answer all questions (50 words each).

All guestions carry equal marks.
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PART-B (@US-9) Marks : 35

Answer five questions (250 words each), selecting one

from each Unit. All questions carry equal marks.
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PART-C (EUE-|) [Marks : 20
Answer any two quesﬁons (600 words each).

All questions carry equal marks.

ﬁaWWKIWmWWWSOOW@
sfysr 7 =/l

qft gyl ® s gEE T
PART-A
(TTs-37)
1. (i) Define Nullity of a Matrix.
et Sfere =1 g = wRefys =i

(ii) State Cayley-Hamiltan theorem.

Sol-sfeed YHE w1 ®ug farEy

(iii) Define Reciprocal equation.
Ford THSW i gRefyg wifsw
(iv) What is Ferrar’s method ?

B 5y T ©2

(v) State Cancellation law.

BEeeC] Fas =1 S¥H THET)
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(vi) What do you mean by Order of an Element of a
group ?
e % fedl oaa =) wife ¥ o9 = gHh €2
(vii) Define Right coset.
T <01 wegg==d. & uliifyg sifs
(viii) State the Lagrange’s theorem.:
TS 9HI 1 SooiE i)
(ix) Define Automorphism.

e s gRaifsg wifstw

(x) Give the statement of Fundamental theorem on

Morphism. : |
TG & gd YHT H HYF Sifea
PART-B
(Tvs-9)
 UNIT-I
(gTE-1)

2. Reduce the following matrix in the Normal form and
find its Rank : ‘
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fr=r Ofcem @ stfyere ®9 § g9 X 38! il
mﬁﬁm:

It 8 4 3]
'3 9 12 3.
118 41

3. Show that the following matrix A satisfies Cayley-

- Hamilton theorem. Hence find its inverse Al

&y wifse for fre afceg A Soii-2fdeeT wg =
T FT B Hewd: 3! Siaas Afeed AL 91 it

UNIT-II

(3HE-1I)

4. Solve the equation 97x® - 49x2 — 98x — 8 — 0, the roots
being in G.P.

THIRT 27x3 1 49x% — 98x —§ =0, Tl B HITSY, Selh
T 18§ R

5. Solve the following equation by Cardon’s method :

x® -~ 15%% - 33x + 847 =0.
= i w1 s fafy 8 sw wifsu

x3 ~15x% - 33x + 847 =0.
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UNIT-III
( gRTS-111 )

6. If G is finite semigroup such that for any a,b,ceG:

(a) ab=ac=b-=c

(b) ba=ca—=b=c

then G is a group.

T

g frdt ufifie afitage ¢ & =Y a,bcca &
“51'3 :

(a) ab=ac—=>b=c

b) ba=ga—3>b—¢
A G TE TR T

7. Express the following permutation as the product
of disjoint cycles. Also find whether this permutation

is even or odd :

1

¢ =] 2
2 4 5

= wH=a = FEIgE 9wl % PHEE % ®I [
SR ISl I8 9 9 sifee 5 9% w93 OF
s o1 fasw

. L 2 8 4
¢“K2 4 5 1

Ot
g
£,
@]
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10.

UNIT-IV
(gHTZ-IV )

Prove that every subgroup of an Abelian group is a
Normal subgroup.

fag =S fo wafafma wE = W% IT9E

~\ N
JHE I99HE gl 6l

Show that every quotient group of a cyclic group is
cyclic, but not conversely.

o anes

gf¥ia wifsg T T I%ig 99 & 39 f&G9m 996
9 wmE B §, feg faoim sifverfa: = 4 #

UNIT-V

(3&E-V)

If f is 2 homomorphism from a group G to G! and if e

and e! be their respective identities, then show that :

(a) f(e)=¢'

(b) f(a"l) = ;f (a):_1 , YaeG.

g€ f 998 G ¥ G! W TFH THHINGT B 991 e 3N
el FUY: G ¥ ¢! ¥ guTs Bl, 9 TEi¥a wifse % .

(a) f(e) =e

oy
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11. Prove that the relation of isomorphism “=” in the

set of all groups is an equivalence relation.

fas =ifst & el % 9=y o JATRIGT 7
T “=” TH goddl 9y Bl e

n

PART-C
(Eue-w7)

12. Apply Matrix theory to solve the following system

of equations :

I
(06

2Xx —y + 3z

~X+2y+z =4

Il
e

3Xx + y — 4z
e fag 1 W@ W frs o T = '
e

2Xx -y +3z =8
= KB IyH @ g
3Xx +y -4z = 0.
13. Solve by Ferrari’s method -
x*-4x® —4x® _94x . 15-0.
x* -4x® —4x®_94x 15-¢. S—
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14.

0.

Show that for any element a of a group G :

O(a):O(x'1 ax), VxeG.

ot ne X
1
i

el FfT 5 @ @ G & fod e a &
fau . '

O(a) = O(X'1 ax), VxeG.

Prove that any two left cosets of a subgroup are
either identical or disjoint.

fag FfwT fF frel ST9EE & &k & O HEETe
o @ TIEH B § A gl

Show that every group is homomorphic to its quotient
group.

s Ffv fr TEE W o faWm wE W
Tl T B



