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B. Sc. (Part ) EXAMINATION, 2020
(New Course)
MATHEMATICS
Paper First
(Algebra and Trigonometry)

Time : Three Hours | [ Maximum Marks : 50
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All questions are compulsory. Solve any two parts of

each question. All questions carry equal marks.
FPIR—1
(UNIT—1)
1. (@) < YHA gl P AT Q DI 3H UBR A DI
& PAQ TRIWIRI U ¥ R, OTel

1 1 1
A=l1 -1 -1
31 1
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Find two non-singular matrices P and Q such that PAQ
is in the normal form, where :

I 1 1
A=|1 -1 -1
31 1

Also find the rank of the matrix A.

2 2 1
ARE A=|1 3 1| & TN enere qai o 9
12 2

PINTT T I THRIRIT AMNARIOS Ay Ad B |

Find all the eigen values and the corresponding eigen
vectors of the matrix :

2 21
A=|1 3 1
12 2
Tgd fb amegs
12 0
A=|2 -1 0
0 0 -I

T SIAERE TG F HIT BT T AT A
ST HIRTY |

Show that the matrix :

1 2 0
A=|2 -1 0
0 0 -1

satisfies its own characteristic equation. Hence
find A1,
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P2
(UNIT—2)
A BINY & A, p & 67 a1 & fog wienso
xX+2y+z=8
2x+y+3z=13
3x+4y—Az=p
@1 (i) IS B o, (i) TP Agd T, (iii) I g
B |
Investigate for what values of A, the equations :
xX+2y+z=8
2x+y+3z=13
3x+4y—Az =1

have (i) no solution, (i) an unique solution;

(ii1) infinite solutions.

TG 6x3 —11x2 +6x—1=0 & Hd T DI,
Safd ot TxHE S H F |

Find the roots of the equation 6x> —11x% + 6x —1=0

if they are in harmonic progression (H. P.).

Hre fafd I e o g P :

X —18x-35=0.
Solve the cubic by Cardon’s method :

X3 —18x-35=0.
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THE—3
(UNIT—3)
I T A H R U@ qoddl 99 g, a1 g B
fo R- 9w A H TP Joa G ¢ |

If R is an equivalence relation in the set A, then prove
that R™' is also an equivalence relation in the set A.

frg @it & o8 @& agd il & 9=
(1,-1,i,~i} TOF Wb & Iqia e uRMAd sl

TR T

Show that the set of fourth roots of unity {1,-1,i,—i}

forms an finite abelian group with respect to
multiplication.

W W B IRAMT DIY Td Rig BT el e
% T TR IUEE B TS U JEHR STHEE
Bl & |

Define simple group and prove that the intersection of
any two normal subgroups of a group is a normal
subgroup.

THE—4

(UNIT—4)
Rig @I & It 1 :G > G/ DI T IR &,
Fﬁf W‘@Tﬂaﬁ\%ﬁ_\’waﬁ kerf={e}, KH|
kerf, f @l afte €|

Prove that if f : G — G'is any group homomorphism,

then /'is one-one if and only if kerl (/) = {e}, where ker
fis the kernel of f.
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Rig #IfvT & e R ifer o= @ & g
&l

Prove that every finite integral domain is a field.

g 9T e (R, +,.) @ AR& Suqed
S, (R, +,.) 1 Suqerd &I e 3R Baet AfE

() a-beSVabeS d |

(i) abeS,VabeS d foy|

Prove that a non-empty subset S of the ring (R, +, .) is
a subring of (R, +, .) iff :

i) a-beS,VabeS

(i) abeS,Va,beS

FIE—5
(UNIT—S5)
E?f[ifg \?1(2
X +1=0
Solve :
x"+1=0
Rig oI o
tan| ilo a—ib)_ _2ab
ga+i a? — b2
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Prove that :
tan(ilo - ibj __2ab
& a+ib a’ - b?
@) &l B AR DI
) 1 . 1 .
sina + —sin 2o + —-sin 3o + .......... 0o
2 22
Sum the series :
. 1 . 1 .
sin o0 + —sin 2o + — sin 3 + .......... 0.
2 22
D-3558 3,600
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