[6]

If:

sin{A+iB) =x+iy
then prove that :

2 2
s
cosh?B  sinh?B
2 1
and — LIPS 2

sin2 A cos? A
(@ A 1 @ B
: |4 i =0
sina + —sin2a + -z-smSoH
2 2
Find the sum of the series :

o
sin o +lsin2a +-5-sm3a+
2 2
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EXAMINATION, 2020
MATHEMATICS
Paper First
(Algebra and Trigonometry)

Time : Three Hours

Maximum Marks : 50
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All questions are compulsory. Attempt any fwo parts

from each question. All questions carry equal marks.
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Find the -inverse of A with elementary
transformation :
P29 9
A=[-1 3 o
0 -2 1

Fol-3feeT 7 @ Rl od R @ |
State and prove Cayley-Hamilton theorem.
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Reduce the following matrix 4into normal form and
find its rank and nullity :

(TN L,
g 1 ¥4
32
i i
A2
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Frefafer wfexoy o) g A # arfre
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X+y+z=6
X=y+z=2
2x+y—z=1"
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Solve the following equations with the help of
elementary operations of matrix method :

X+ y+z=
X=y4 z=2
2x+y~-z=1
B R ¥ wgels 3 s @i
a2 162 -12 =0
Solve the biquadratic by Ferrari’s method :
x* —4x3 - 52 +16x -12 =0
i -EhiER 3 - px? +tgx~-r=0 @ el eIcH® '
g (H. P.) ¥ &, @ Rig BiRw R -

27r? — 9pgr + 2¢ =0

If roots of the equation x* — px? + gx —r = 0 are in
H. P., then prove that :

27r2 -9 pgr + 2¢° =0
T3
(UNIT—3)
I A > B WA s g, @ sulzd f»
f1iB = A W @ srees gy
If f:A > B is one-one onto, then shéw that

/7' :B - Ais also one-one onto.
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State and prove Lagrange’s theorem.
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Prove that necessary and sufficient condition for a
non-empty subset H of a group G to be a subgroup is
that : W
aeHbeH—ab! e H
where b1 is an inverse of b.
TR
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s & vw amy wig, Red s » 2, sord
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Show that a cyclic group with finite order n is

isomorphic to the multiplicative group of nth roots
of unity.

frg I & 21 Sugerl) & Wi e Syae
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Prove that intersection of two subrings is a subring.

feegd & sds 8z aferfa o quldla wra
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Show that each field is necessarily an integral
domain.
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x+‘l= 2cos B,
_ x
@ Rig i f

. 1
(i) X" +— = 2cosn0
X

- 1
(i) x" - — =2isinn0
xl
If:
1
X+ —=2cos0,
x
then prove that :

; 1 -
() x"+—=2cosn0
X

s 1 i
(ii) x”-—-—,—:Zz‘sinnB
x" 4
Ife :
sin (A + B)=x+iy,

ar Rig A fs -

x? 2

——— e y — 1
cosh? B sinh?B
x? 2
e ——— Y
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