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6663

B. Sc./B. Ed. Part — I (Integrated) Examination, 2019
MATHEMATICS -1
(Algebra)

Time: Three Hours
Maximum Marks: 60

PART - A (5vs — 3j) [Marks: 20]
All questions are mandatory.
The answer to each question should not exceed 50 words.
Each question is of 2 marks.
wH goT Sifard 8 gedd g & GV 50 I W SfEE T &
g% 97 2 3 BT &/
PART - B (Gvs — §) [Marks: 20]

Attempt four questions selecting one from each unit.
The answer to each question should not exceed 250 words.
Each question is of 5 marks.
JRF ZHIE W TH—VF Yo7 FAd §Y FoT qIX I BIor7 /
gl g7 BT GV 260 I W SiEE T &/
g% 797 & 3F BT &/
PART - C (G7s — &) [Marks: 20]

Attempt any two questions.
Answer should not exceed 300 words. Each question is of 10 marks.
B gIT BT | FAF FT BT GV 300 IT=] W B T &/
g% 97 10 3F BT &/
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PART - A / gvs —

Q.1 (1) State Cayley — Hamilton theorem.

Dol — e T &1 doF falRav |

(i1)) What is Ferrari’s method?
BRI fafyr @@ 2?

(iii)) What do you mean by order of an element of a group?
e @ Bl raga o) Hife F M9 aar A 8P

(iv) Define cyclic group.
FHrg AE BT TR BT |

(v) Let G be a group and a€ G, then show that 0 (a) =0 (a™)
AT G % 998 © 3iRae G, d9 <2z & 0 (a) =0 (a™)

(vi) What do you mean by simple group?
A g ¥ 3T FAT AT B

(vii) Find the quotient group G/N when -
G=<{l,-1,i,-1},0>and N=<{1, -1}, 0>
fa9rT wE G/N =1d SIfSie Siafd —

G=<{l,-1,1,—-1},o>TI N =<{1, -1},0>

(viii) Define isomorphism for groups.
U & o gouaiRar aRaia #ITg |
(ix) Define Right Coset.
TE SR AEaHTad B aRuIid i |
(x)  What do you understand by group homomorphism?

e FHAIGTRAT & 39 FaT A 82
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Q.2

Q.3

Q4

Q.5

Q.6

Q.7

Q.8

PART-B / @ts — §
UNIT -1/ go15 =1

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

a Skew Hermitian matrix.

gesy fb yd® ot Afcad o U gHIRE T U faud sHiR Afged & O & &9 A
A YbR | o fbar ST AT 2|

Reduce the following matrix in the normal form and find its Rank :

[1 3 4 3]
3 9 12 3
1 3 4 1.
=1 Afgrg o1 Ified wU H AT BR SHB BIfS ST BT |
[1 3 4 3]
3 9 12 3
1 3 4 1.

UNIT - 11/ 515 — 11
Solve the equation 27x3 + 42x% — 28x — 8 = 0 the roots being in G.P.
TR 27x3 4+ 42x% — 28x — 8 = 0 &I g HIY Sfafds ot iR Soft 7 & |
Solve the following reciprocal equation:
=T ahd FHIHROT B & dIfoTI—
x*—4x3+5x%> —4x+1=0
UNIT - 111/ 515 — 11
Show that for any element ‘a’ of a group G :
0(a) = 0(x tax),Vx € G
TEfRid ST g T G & [l s@gd a @ forg 0(a) = 0(xtax),Vx € G

Show that the order of every element of a finite group is finite and less than or equal to

the order of the group.
g HIY 5 5 oRkfa 998 & uQs sraua @ @ife uRfa 81 & o 9g a1 o 98
® PIC & WER BN & AT TO B |

UNIT -1V / 3&T18 -1V
If H and K are two normal subgroups of G, then show that HK is also a normal subgroup
of G.
Ife H &k K 5l W95 G & <l faRre Suawe €, a1 g iy i HK 1 9998 G &1
T fafdre SwrE 2 |
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Q.9 Find the quotient group G/H were G = (z, +) and H = (uz, +). Also prepare the
composition table of G/H.
g G/H &1 faurT g siid I, Siel G = (z,+) Td H = (uz, +) B |
UNIT -V/ 5&T1§ -V

[T L)

Q.10 Prove that the relation of isomorphism “=” in the set of all groups is an equivalence

relation.

Rig I P W el & Agead § JIdIRAl &1 e =" & Joddl Hae Bidl © |

Q.11 Find a regular permutation group isomorphic to the multiplicative group
G={1,-1,1,-i}
o GihAT 9l g G = {1, —1, i, —i} & HHGI Y A DI, S 76 G & A1
JTHN 7|

PART-C / Hvs — 9§

Q.12 Find the Eigen values and corresponding Eigen vectors of the following matrix:

Pt AT & oI TEii d S ST i B S B

8 -6 2
A=|-6 7 —4
2 -4 3

Q.13 Solve by Ferrari’s method.
x*—4x3 —4x%2 - 24x+ 15 =0
B fafy & &1 IRy —
x*—4x3 —4x%2 - 24x+ 15 =0
Q.14 Show that every infinite cyclic groups has two and only two generators.
Rig BN 5 T SRR T T & &1 ok Badt 3 & o 8 § |
Q.15 Prove that any two left cosets of a subgroup are either identical or disjoint.
g IfvY & foedl STaE & 313 <1 I Feaqgedd a1 a1 §a9d 81 § a7 3igad |
Q.16 Show that every finite group is isomorphic to some permutation group.

geisy 5 gde uRfa qu fdll e g & qoadTRe & 2 |
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