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E-3627

B. Sc. (Part I) EXAMINATION, 2021
(Old Course)
MATHEMATICS
Paper First

(Algebra and Trigonometry)

Time : Three Hours ] [ Maximum Marks : 50
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Attempt any two parts of each question. All questions
carry equal marks.

FPIE—1
(UNIT—1)
1. @) 3fe:
2 2-3i 3+5i
A=|2+3i 5 i
3-5i —i 7
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2 2-3i 3+5i
A=[2+3i 5 i
3-51 i 7

then prove that A is Hermitian matrix.

Bl URMG Ul fhaRl & START & gRT & AR
121

A=|3 2 3| & IHA T BN
11 2

Using only elementary row operations, find the inverse
of the matrix :

1 21
A=13 2 3
11 2
g -
6 -2 2
A=|-2 3 -1
2 -1 3
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Determine the eigen values and the corresponding
eigen vectors of the matrix :

6 -2 2
A=|-2 3 -1
2 -1 3

Also find the corresponding eigen spaces.
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(UNIT—2)
@) frafaRed S a1 smeE A o aRfve wfmel
gRT &l IR :

X+y+z2=6

X—y+z2=2
2x+y—-z=1.

Solve the following equations with the help of
elementary operations of matrix method :

X+y+2=6
X—y+2=2
2x+y—-z=1.
(@ wgwr:
fx =2x3-4x2+x-2

QI gx =x3-x2-x-2|

T HEqH SHIAMS 9Nid Sd BI |
Find the g. c. d. of the polynomials :

f x =2x3-4x2 +x-2
and g x =x3-x2-x-2
@) @red fofy @ f=foRad fgam a¥iieRy @1 g I -
35x3 -18x% +1=0

Solve by Cardon’s method the following cubic
equation :

35x3 —18x2 +1=0
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(UNIT—3)
fig R & I f:A > B e AwEs @,
f-1:B—> A W Thal ATWIEH BN |

Prove that if f:A — B is one-one onto, then

f-1: B — A is one-one onto.

g oIt To W @1 o aRfd So-aieE 7o
T 2
Prove that a finite sub-semigroup of a group is a group.
T TG BT B forgax Rig HIRTY |
State and prove Fermat’s theorem.
SHIR—4

(UNIT—4)
URMT ®Ifc n & & |ied U6 ahid 98 G I3l &
nnd 998 & [ TE 9 qeN B 71 g
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A cyclic group G with generator of finite order n is
isomorphic to multiplicative group of n, nth roots of
unity. Prove.

fig PN & 16 900 RYU Toid IRd & Il iR
dadt Afe R ¥ s o 9 2 |

Prove that a ring R is without zero divisors if and only
if the cancellation laws hold in R.

Dol 7 forgar Rig PIfvTT |

State and prove Cayley’s theorem.
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ThIe—5

(UNIT—S5)

5 (@) IR n @ o s &, 41 Rig B s

1+sin¢ +icos¢ ) —cos(ﬂ_ncbjﬂsin[n—n—nd)]
1+sing—icos¢p ) 2 2

If n is any positive integer, then prove that :

L+sing +icosg | —cos(m—ntbjﬂsin[n—n—nd)]
l1+sing—icos¢p ) 2 2
@ 3@ A+iB=Ctan x+iy , d R¥g SN :

2CA
CZ _ AZ _ BZ

tan 2x =

If A+iB=Ctan x+iy ,then prove that:
2CA

CZ _AZ _ BZ

@) e x>0 Rig I &

tan1x—£+X_l—lix_ljerl(—x_ljSJr
4 x+1 3\x+1 5{x+1)

tan 2x =

If x > 0, then prove that :

L. x-1 1[x—1]3 1(x—1]5
tan X:Z+ — + = — + o

x+1_3 X+1 5\ x+1
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