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D-3558
B. Sc. (Part I) EXAMINATION, 2020
(New Course)
MATHEMATICS
Paper First

(Algebra and Trigonometry)
Time : Three Hours | [ Maximum Marks : 50
Ae: Wi o sfard €1 URS T | PR o AW 5 pi |
T A & 37F T G |
All questions are compulsory. Solve any two parts of

each question. All questions carry equal marks.
TPR—1
(UNIT—1)
1. (3) =1 gopAviE &Sl P I Q Bl T YBR A1 Bl

& PAQ yWRT WY ¥ T, WEl

1 1 1
A=]1 -1 -1
31 1

TGS A BT I AT A DIfoT |
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[2] D-3558

Find two non-singular matrices P and Q such that PAQ
1s in the normal form, where :

1 1 1
A=11 -1 -1
31 1

Also find the rank of the matrix A.

2 2 1
dyEE A=|1 3 1| & T AFcmIls Jalr 3 I
12 2

PIFT T IHY TR AfMeRIfe Jfes Id Bt |

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

2 2 1

A=[1 3 1

12 2
TaiEd fb e

1 2 0

A=[2 -1 0

0 0 -l

I eIt WA BT e dRar g o A
M AT |

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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TIR—2
(UNIT—2)
0 BT 6 A p @ 6 990 & forg wramo
x+2y+z=28
2x+ y+3z=13
3x+4y—Az=p
F (1) DI T A8, (1) T Mfedlid &, (i) 3FWT T
g |
Investigate for what values of A, L the equations :
x+2y+z=28
2x+ y+3z=13
3x+4y—Az=p

have (1) no solution, (i1) an unique solution;

(1i1) infinite solutions.
THET 6x3 —11x2 +6x-1=0 & Yo F@ DI,
SRR R L

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

if they are in harmonic progression (H. P.).
e fafer & Bremd @ 5 Fifw

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

¥} -18x-35=0.
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TPE—3
(UNIT—S3)
I W@ A # R U@ Joddl 91 ©, a1 WG DIty
for R ff 9@ A # UF Joad 9 ¢ |

If R 1s an equivalence relation in the set A, then prove
that R is also an equivalence relation in the set A.

frg afm & oR & It 7@ @& W
{(1,-1i,~} VA Wiear & Sl Th R el
WE Tl

Show that the set of fourth roots of unity {1,-1 7, -}

forms an finite abelian group with respect to
multiplication.

WA W B R St Td fig F 5 e
T T YA ST BT 9ANS U6 SR SUNES
BT ¢ |

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

TIE—4

(UNIT—4)
fig B 5 3R £ .G > G’ I W TR g,
?ﬁf ThE AT IR 3N Baa Ife kerf = {e}, |
kerf, f o 3fte T

Prove thatif f: G — G'is any group homomorphism,
then fis one-one if and only if kerl (f) = {e}, where ker
f1s the kernel of £
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fag T 5 v oRfvd quidl a1 Ta &= g
T

Prove that every finite integral domain is a field.

fig @fm g™ (R+.) & 3Red Iuqed
S. (R, +,.) I SUgerd T AfE 3R Bl e -

(i) a-beSVabesS & fom|

(i) abeS,Vabes &l

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

(i) a-beSVabes

(1) abeS,Vabes

TPE—5
(UNIT—S5)
x"+1=0
Solve :
x7+1=0
g @i &
tan| ilo _ib]— 2ab
ga—irib Ca?-p?
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Prove that :
tan | i log £— i) _ _2ab
& a-+ib a? —b?
@) snft &1 AT BT
. 1 . 1 .
sm o + —sin 200 + —-sm 30, + ... 0
2 2«
Sum the series :
: 1 . 1 .
SIn QL + —sm 200 + — s 300 + ... 0.
2 2
D-3558 3,600
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