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KN-20

B.A. (Part-I) Examination, 2022
(New Course)
MATHEMATICS
(Algebra and Trignometry )
[ Paper : First |
Time Allowed : Three Hours
Maximum Marks : 50
Minimum Passing Marks : 17

Note : All questions are compulsory. Answer any two parts

from each questions. All questions carry equal marks.
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1. (a) Find the inverse of the following matrix by using
elementary operations only : [5]
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1 1 3
A=|1 3 -3
2 -4 -4
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1 1 3
A=|1 3 -3
2 -4 -4

(b) Examine Linear independence of the following

sets of vectors : [5]
[1,0,—1],[2,1,3],[—1,0,0] and [1,0,1]

Frfomea afestt & aeadl &l (e @ &l
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[1,0,-1].[2,1,3].[-1,0,0] @& [1,0,1]

(c) Verify the Cayley-Hamilton theorem for the

following matrix : [5]
1 2
A= -2 0
0O 0 3
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2. (a) Test consistency for the following. If possible find

the solution : [5]
4x-2y+6z=8,x+y-3z=-1,15x-3y+9z=21
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4x-2y+6z=8,x+y-3z=-1,15x-3y+9z=21

(b) Solve 3 —5x? —2x+ 24 = () when the product

of its two roots is 12. [5]
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(c) Solve the following equation by Cardan's
method : [5]

X =27x+54=0
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x'=27x+54=0
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3. (a) Define equivalence relation with example.  [5]

JoIAT G & IR Hied GRS
(b) State and prove Lagrange's theorem for a finite

group. [5]
IR T & [T Qs 59T @ He o]
Ri= Sk

(c) Prove that a subgroup f of any group (G is
normal if and only if xHx™' = H, Vxe G. [5]
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xHx"'=H, VxeG.
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4, (a) State and prove the fundamental theorem of
homomorphism. [5]
HAEHRAT & o T ferge) R ity

KN-20/1000 (4)



(b) By defining subring prove that the intersection of

two subring is also a subring. [5]
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(c) Prove that every field is an integral domain but

converse is not always true. [5]
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5. (a) If 200s9=x+; and 2COS¢=;+,V then
show that : [5]
x"y" +——=2cos(mb + ng)
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x"y" + ! =2cos(m0 +ng)

m_.n
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(b) Find the sum of the following series : [5]

2
sina+xsin(a+ﬁ)+%sin(a+2ﬁ)+ ....... o
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2
sina+xsin(a+ﬁ)+%sin(a+2ﬁ)+ ....... o

(c) Prove that : [5]

(1+i) +(1-) =22" cos ™

s Jifo 6 -

(1+i) +(1-i)" = 22" cos%
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