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I Year Arts Examination, 2017

MATHEMATICS
Paper—I
(Algebra)

Time : Three Hours
- Maximum Marks : 70.

PART - A (@Ug-37) [Marks : 20
Answer all questions (50 words each).
All questions carry equal marks.
Weft o ST ¥ | T T o S T S e T S
gt ge & ofek woH ¥

PART - B (@us-a) [Marks : 30
Answer five questions (250 words each). _

Selecting one from each unit. All quesﬁons carry equal marks.

T TS W Th-Teh T I §U, T uie we Ff

W Y I SN 250 VR Y firm 7 9
Tt 7ol &% ok wHH §
PART - C (wuz-®) [Marks : 20
Answer any two questions (300 words each).
All questions carry equal marks.
I S T T A 3 SR 300 VS St T
woft vl & siE T
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PART - A
(@vs-31)
1. Answer the following :
UNIT -1
(gE-1)
(i) Define conjugate transpose of a matrix.
el Hfeem & gyt uRes @1 aRefie S
(ii) State the Cayley-Hamilton theorem.
Frei-Sftoe THY w1 SENE WIS
UNIT - 1I
(FwE-10)
(iii) Form an equation of the lowest degree with national
coefficients having 1++/5 and [—+/5 as two of its

TO01S.

iR TR wied e A T H Wl ey e
T 1445 T -5 T

(iv) Change the signs of the roots of the following equation:
2 +5x —x +x*+Tx+3=0
£ TR & qail o fo famda i

245 -+ +Tx+3=0

8]
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2.

UNIT - I
(gRT3-1I1)
(v) Define cyclic group.
1A THE Rl IR SR |
(vi) State concellation law.
e W 1 Seerg s |
UNIT - IV
(FhTE-1V )
(vii ) Define normalizer of an element in a group.
Terdll T H 31999 % TUHRI 1 IR i |

(viii ) State Lagrange's theorem.

NI THY 1 SoE SIS |
UNIT -V

(3FZ-V )

(ix) Write any two properties of homomorphism.

IR < ig al ore fafed |
(x) State fundamental theorem on morphism.
FHRINT <5 T TH 1 ST ShiTerd |
PART - B
(Eve-9)
UNIT -1

(gerT3-1)

If A is symmetric matrix, then show that BTAB is symmetric
matrix.

Ife A wAfaa Hfgew § O fos #ifSg fF BTAB wafim dfes
T \ '
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3. Find the rank of matrix A, where :

4 2 1 3
A=16 3 4 7
2 1 0 7

Afzam A ! Sl 910 FIA, <@

4 2 1 3
A={6 3 4 17
21 0 7
UNIT - IT
(geRt3-11)

4. Find the condition that the equation x* — px* +9x —r =0 may
have two roots equal but opposite in sign.
Hidar 6 IS o6 T e x° - px? +9x—r =0 % QA A
wo g ot e A

5. Find the equation whose rots are less by 2 than the roots of

the equation

¥ =3k - 2—5=0
S HISHUT R 1 RIS e e wien
X 3x2+2x-5=0 F WA A2 FAL
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UNIT - III

(3=T-101)
The intersection of any two subgroups of a group G is again
a subgroup of G.
forelt T G o S STUE! 1 WAME G 1 SUHYE el ¥ |

Express the following permutation as the product of disjoint

cycles. Also find whether these permutation is even or odd

(123456789)

=l 451380976

Tt wH=a & STHYE Tl % UG F EY o S |
%+l I SIS TE HHSI TH § 91 fquy

¢_1234'56789
245138976
UNIT - IV
(3FE-1IV)
Show that the order of a finite cyclic group is equal to the

order of its generator.
wefid et 56wk fifha o wg 9 Fife 9% S
Hife & TR Bt T |
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10.

11.

12.

Prove that any two left cosets of a subgroup are either identical
or disjoint.
g =IfE o forelt Su-Twg & < 9@ Tee =g a1 @1 qdem
T § A1 STEYE |

UNIT - V

(3FTE-V)
Show that every homomorphic image of an abelian group is
abelian.
YRR SIS for Tedeh STl g ol Tamehrt Hfafers off streeht
BRI S| '

Prove that every infinite cyclic group is isomorphic to the

additive group of integers i.e. (z, +).
firg Ffd 5 e STaRfid < g Ui % dea wge
(z,+) F GEIHRI TR T |

PART - C

(Tve-w)

UNIT - I

(zwE-I)

Apply matrix theory to solve the following system of

equations:
Xxty+z=6
x+2y+3z=14
Xty —z=-2
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Ay fagTa 1 WA B e T e T Fif

xty+z=6
x+2y+3z=14
—xty—z=-2
UNIT - I
(gehTE-11)

13. By‘Ferraris method solve the equation :
x*+4x° +8x° +7x+4=0
f‘mﬁﬁfw EREET
x4y +8x% +7x+4=0

] TA I |
UNIT - III

(gerts-1I0)

14. For any group G, prove that its centre Z(G) is a subgroup of

G, where
Z(G)={xeG/xg =gx,VgeG}
fag SR e fedl o948 G 1 = Z(G), G 1 ITE ¥,

ST : Z(G)={xeG/xg=gr,VgeG}
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15:

UNIT - IV
(3&TE-1IV)

Show that a subgroup H of a group G is a normal subgroup

iff each left coset of H is right coset of H i.e.
HAG < xH = Hx,Vxe G
wefia SIS 6 frdt uge Gan'“raﬂéw H T w6 =
SI-TE ¥ § A $R Faw Ak H o v o we ey
H & 3o Seweny &1 eafy
HAG & xH = Hx,Vxe G ‘
UNIT -V

(FHE-V)

- Prove that the relation of isomorphism '~ in the set of all

groups is an equivalence relation.

Torg = o el & o= ¥ qeerenian =1 e 0 T

TN WY R
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