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B. Sc. (Part I) EXAMINATION, 2018

MATHEMATICS
Paper First
(Algebra and Trigonometry)

Three Hours | | Maximum Marks : 30

TeE THE W B QA 9 g o | wh yee s #)
T Y D o WA 2
Attempt any fwo parts from each Unit. All questions are
compulsory. All questions carry equal marks.
Fog—1

(UNIT—1)
: P+ iQ®
®YH @G B W ©, @0 GO o 3
Show that cvery square niarix can be represent as
P +iQ uniquely, where P and Q are Hermitian,

T R =[31-4], Ry =223 R, =0, 4,

If Ry =[3L-4], R;=122-3) Ry = [0.-4.1],
then show that R, R4 and Ry row matrjx are linearly
dependent. -
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() Frefafe arege @) 9T So W ©9 4 wnrs
2 30 I
1 0 1 2
-1 1 1 =2
1 53 -1

Reduce the following matrix. into Echelon form and
find its rank :

2 30
1 0 1 2
-1 1 1 =2
1 5 3 -1
FE—2 ‘
(UNIT—2)

2 (@) izl f» e e @ PR angda A @ wd

Iz afew s w@dF e g
Show that eigen vectors corresponding to distinct eigen
values of a matrix are linearly independent.

(@) o A=[3] ;J @ ﬁw de-afied w3l

[earaa T | AT qaT HIG
2A5 —3A% + A2 +4] @1 A ¥ 1F B TWIT T W
H @ad P |

Verify Cayley-Hamilton theorem for the rnatrix

A = [ : I}- Using that theorem express in the form
-1 2 |

of linear polynomial in A of 2A% = 3A* + A? + 41.
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Tatzl 6 Prefafen wiever s ¢
L U = -3
Ix+y-2dzr=-2

2x A4y + Tz =7
Show that the following equations are inconsistent :
x+tptz=—
3Jx+y—2z=22
2t 4y+ 7z =7
FHE—3
(UNIT-—3)
FTeq fafa | B aﬁﬁm :
9 +6x2 ~1=0
Solve by Cardon’s method :
97 +6x2 ~1=0
e o,y WO X3+ px +gx+r =0 & 7d §,
T T A R 5 B 1

ey a+y a+p

e

el
Il o.py are the roots of the equation

3,2 . :
T F pxt +gx +r =0, find the equation whose roots

L [|
are - B ¥

B+y a+y a+p

e Wi ac® + 3 +3ex+d =0 B Id P

TEanal 2 ¢, @ fig A B w2099
2(ac - d*)
T |
P.T.C.
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S the  cguation
£ multiplicity of the root ¢

1
1T adaet? . -
- _0 s 2. prove that 2uen 1
he — ad
E(m‘—ﬂ'z}

THR—4
(UNIT—3)
fiz A 5 Q,, S = & WU Sdel e Wik
3, w + Peffi wR S SRR

a*g,:ﬁ YabeQ., GRS gf¥iy wEma ol

2 L]

) |

Prove that Q, with respect o operation ¥ forms an

equal 10

el

abelian group, where * defined as w b=

Y a,b e Q, (setof all positive rational numbers).
W%ﬂmﬁﬁﬁﬁﬁmmﬂﬂd
Show that intersection of two subrings is @ subting.
o Ay 5 1 T K 0 T G @ IR S
9 <uigd o

o(H).o(K)

o(HK) = aﬁ”;;'{\,_j

Let Hand K are finite subgroup of group G, then show
. that :

ofH).o(K)

o(HK) = -{-":H ~K)
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FE—5

(UNIT—S)
.. .
afe x, = n:us-_;— +isin—, A r = 12,3, 0, W

X| Xp. Xyeveonn o=~

-

n . n
If v =cos-— + isin—, where r = 1, 2,3, ... » 30,
r o oF

then prove Lhal :
Xpe X9. Xyaeeens w = -1

afe logloglog (a + i) = p+iq, al fag afom 6
(i) %9 cos(ePsing) = %Iog{az +p2)
(ii) ef*“-mw,sm{ep.sinq}=tan*‘(ﬁ]
a
If log log log (« + if) = p + ig , then prove that :

=y

(i)  e®”-°%9 ¢cos(e” sing) = 1Elog (a«? +B?)

(i) e"-°°%9 sin (¢P.sin q) = tan™! (E]
@
fog @i &

tan™! ﬁ + tan™! ,/-‘?i + tan™! ,’ﬂ =
be ac ab

Wela+b+c=s|
Prove that ;

tan"\(f_i+tan"1\l—g—;+tan"‘\j§=n
be ac ab

wherea+b+c=s.
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