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1225
B.SC. FIRST YEAR EXAMINATION, 2019
MATHEMATICS
Paper - 1
ALGEBRA

Time: Three Hours
Maximum Marks: 75

PART - A (@78 — 3]) [Marks: 20]
Answer all questions (50 words each).

All questions carry equal marks.

v g SifFardt &1 gid FIT BT STV 50 Js) W b T 8/
v geI P 3p THT 8/
PART - B (Gvs — §) [Marks: 35]

Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.
URF §HIE W YH—VF J97 g0 §Y, T G J7 BIory |
g 97 BT GOV 250 ] W EE T &/
T g @ 3F THT 8/
PART - C (gvs — &) [Marks: 20]

Answer any two questions (500 words each).

All questions carry equal marks.

P qF goT PNTT | T&db F97 BT STV 500 Tk & 3fed 7 51/
vl gogl b b THIT &
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(i)

(iii)

(iv)

(v)

(vi)

(vil)

PART - A / Hvs— 3

If A and B are symmetric matrices, then show that (AB+BA) is also symmetric

matrix.
afe A T B |\ g @, a1 g #IT (AB+BA) 1 99Ad o9 & |
Find the rank of matrix -

T 3MTegE &1 dIfe /T STa difog—

2 1 -1
A=[0 3 -2
2 4 -3

Solve the following equation whose roots are in A.P. -
=1 FieRoT g1 aIfsg s 1o 991 7 € —
x*-2x3-21x2+22x -40=0
If o, B, v are the roots of the equation x* - px> + qx —r =0, then find the value of

@+B) B+7 ¥+,
Al o, B,y FHBRT x> - px>+qx—r=0 @ Jo &, @ (a+P) P+ (Y+ ) &T
A 1T DIFTT |

Define a cyclic group.

FHrd AE BT TRIT BT |

BIFSTY |
Define normal subgroup.

YA SUYU DI IRATET BT |

(viii) Find all the cosets of 4z in the group (z, +).

(ix)

[1225]

qU (z,+) ¥ 4z & T Fedgeadl Bl AT DI |
Define isomorphism.

JATRIRAT BT gRATRT BIRTY |
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Q.2

Q.3

Q4

Q.5

(x) Show that the mapping f:(C,+)—> (R+); f(x+iy)=x Vx+iyeC is a
homomorphism.
faarsy & ufdaf==or £: (€, +)» (R 4); f(x +iy) = x, Vx + iy € C Udh FHIGIRGT 2 |
PART -B / Uts— ¢
UNIT -1/ 5&18 —1

Find the eigen values and the corresponding eigen vectors of the following matrix A-

e A & ifienelirs qal vd 96 dTa afeel & g sy —

8 -6 2
A=|-6 7 -4
2 -4 3

-5 1 3 1 1 2
IfA=|7 1 -5|, B=|3 2 1|, then find the product AB and using this,

1 1 1 2 1 3

solve the following system of equations:

X+y+2z=1
3x+2y+z=7

2X+y+3z2=2
-5 1 3 1 1 2

adcA=17 1 —5], B=l3 2 1]ﬁ,ﬁWABWWWW®ﬁH
1 1 1
AR BRI Bl 8 DI

X+y+2z=1

3x+2y+z=7

2X+y+3z2=2

UNIT -I1/ 18 — 11

The roots of the equation ax®+ 3bx?+ 3cx + d =0 may be is geometrical progression.

Then prove that b*d - ac*= 0.

FHIAROT ax® + 3bx> + 3cx +d =0 & I UIRR SO0 H 7, 9 g dINW &
b*d - ac®=0.

Solve the equation 2x* — x? — 22x — 24 = 0 two of the roots being in the ratio 3 : 4.

FHIBT 2x3 —x2 = 22x — 24 =0 & & DIFY, Sdf QT Jel &1 31gurd 3 :4 2|
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Q.6

Q.7

Q.8

Q.9

UNIT -II1 / s18 — 111

If G = {(a,b)| a,b € R,a # 0} and * is the operation defined in G as follows; then show

that (G, *) is a non — abelian group:

(a, b) * (¢, d) = (ac, bc + d)

afe G = {(a,b)| a,b € R,a # 0} T *, G # = &R uR¥Ifa dfoean &1, a1 g aifvre
& (G, *) g ufey 3feell gu & —

(a, b) * (¢, d) = (ac, bc + d)

Every infinite cyclic group has two and only two generators.

U SURMAT Thia gu @ a1 AR dadt a1 & Td B 2 |
UNIT -1V / 5&18 =1V

The set of the cosets of HAG is a group with respect to multiplication of cosets defined
as follows-
HaHb = Hab, Va,b G

fdll gu G ¥ S9a {6l yam= SugU H & 941 AaAgeedl &l S=ad 791 JhR aRHATa
HAeAgdl & O b ol¢ Yeb AHE Il 8—

HaHb = Hab, Va,b G
If H is a subgroup of G and N<G, then HNN<H .
Ife H gu G &1 &g b Iugy 8 7l N<G @ HNN<H.

UNIT -V / &S5 — V

Q.10Letf: G » G' be a morphism of groups. Let NGCK the kernel of f ; then 3 a unique

morphism @ : %—)G', such that f = ¢°p.
AT f: G- G U FAMGIRGT © | 991 NAGeK (f 31 2ifte) a1 vap QT sifgedia dHresrRar
¢ 1 TG @1 ik 2, fr = ¢°p.

Q.11 The relation of isomorphism ‘=’ in the set of all groups is an equivalence relation.

TRl & TYead § JeABINGl BT W ‘=’ U Jodd] TR Bl ¢ |
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PART -C / gvs— ¥
Q.12 Every square matrix A satisfies its own characteristic equation |[A —xI| =0 or
e(A) =0
Thatis A"+ aiA™ + a2 A"+ ....+a,[=0
URd o HigHRT A T & Jfetetord FHiaRer [A — xI| = 0 a1 @(A) = 0 BT T HRAT
g —
AATT A"+ al A"+ A+ L+ a,I=0
Q.13 Solve the equation x>~ 18x — 35 = 0 by Cardan’s method.
TR x°— 18x —35=0 PI Pred A A & BT |

Q.14 If the order of an element a of a group G is n, then the order of aP is also n provided p

and n are relatively prime. If every element of a group G is equal to its inverse, then
prove that G is an abelian.

I {0 gu G ¥ U 3fadda &l PIfS n 81, AraP & dict A1 n R IfQ p IR n AUfeR
I & | A U G BT YD 3fadd W $ Ul 3fadd & SRR 8, a9 Rig PIforg o
G Ud 3ATdell gu 2|

Q.15 The order of every subgroup of a finite group is a divisor of the order of the group.

el URMT YU & IS IUYY B! DIfC U &I PIfC BT 9Ioid Bl & |

Q.16 Let H and K be two normal subgroups of G, such that H — K then prove that §<1 g

G
.

AT H a1 K, G & <1 U7 6q<ﬂs®%\*ﬁ7HcKa‘rﬁ@'Wﬁ7§<
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