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MATHEMATICS
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Time : 4 hours

jl The figures in the right-hand margin indicate marks

GROUP - A
( Classical Algebra)
[ Marks : 30 ]

,‘I 1. Answer any one question : 15 x 1

(@) (i) Ifa,B,y, ... betheroots of the equation
x"+px"'+pxti+ . +p =0,then
prove that

(L+o)(1+PYA+7) . =(1=p,+p,~ )
o -pytps- ) S
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(2)

(i) If ot:coszﬂﬂ'singﬁr£ andifrandp
n n

be prime to n, then prove that
14+ af + ol 4+ +a"D? =0 5

(iii)Ifeach of a,. b, ¢, d be greater than | then
show that

8(abed + 1) > (a+ 1o+ 1)c+1IXd+1). 5

(b) (i) If 1+2x)" = ay +ax+a,x* +----, then

show that
F7u]s
/2 it
a-ay+as—-a;+----=2""sin— 3

(ii) 1f o, B, y be roots of the equation
x3—px2 +gx—-r=0,
then form the equation whose roots

are

1 1
ﬁy+l__ yo+—. off+— 5
o B ¥
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(iii}If a, b, c be three positive numbers any two
of which are together greater than the third,

then show that
1 1 | I 1 -1
+ + —+—+— 5
b+c~a c+a-b a+b-c a b ¢
2. Answer any one question : 8 x1
| +1
(@) () Ifzbeacomplex number and % be

purely imaginary, then show that z lies

on the circle whose centre is at

1 . 1
5(*1 +1) and the radius is 7 4

(ii) Find the condition that the cubic
x} — px? + gx — r =0 should have its roots
in GP. ‘ 4
(5) (i) If one of the roots of the equation
x3F px® + gx el

equals the sum of the other two, then
prove that p* + 8r = 4pq 4
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(i) Find the least value of (x2+y2+27?),.
when x?+3?+272=9, 4
Answer any one question : 4 x]
(a) Solve the equation by Cardan's method
x* +3x* +6x+4=0. 4

(b) Define special roots of an equation. Find the

special roots of the equation x'? — 1 = 0. 4
Answer any one question : Ix1

(a) If n be a positive integer, then prove
that

n+2
(1+9)"+(1-i)" =22 cos%. 3

(b) If a, B,y bethe roots of the equation
x*+ x+ 1 =0, then prove that

(@2 + DB+ Dy +1) =1 3
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GROUP — B
( Abstract Algebra )
[ Marks : 35 ]

5. Answerany three questions: g§x3

(@) (/) Write the Ssecond principle of
: mathematical induction. Hence prove
that the sum of the cubes of 3

consecutive positive integers is divisible

(iiy Letf: 4 —> B and g: B — C be two
bijective functions. Prove that composite
function gof: 4 — C is a bijective
function. 4

. () () Ifa, b, ceZ “such that a|bc and
- ged(a, b) = 1 then prove that ac. 4

(ii) Prove that every group of prime order
is cyclic. 4
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(¢) (i) Define integral domain. Prove that a
commutative ring R with unity is an
integral domain if and only if cancella-
tion law holds in R. 4

(if) Prove that intcrseqtion of two subgroups
is a subgroup of a group. Give an
example to show that union of two
subgroups may not be a subgroup. 4

(d) (i) Prove that order of cach subgroup of a
finite group G is a divisor of the order
of the Group G. 4

(if) Define order of an element in a group
G. Prove that 0(a) =0(xax™") for any
a,xed. 4

(e) (i} Prove that the number of positive primes
is infinite. 4

(i) Let Gbeacyclic group generated by a
of order 15.Compute the order of a?,
a®, a* and a'’. 4
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6. Answer any fwo questions : 4 %2

' (@) Define commutative ring. Prove that a ring
R is commutative, iff (a + )2 = a? + 2ab + b
for every a, beR. 4

" (b) Prove that a finite integral domain is a field. 4

(c) Provethatany two cycles in S, are conjugate
if they are of the same length. 4

7. Answer any one question : 3x]

(a) A binary relation on R’ defined by
R= {((a,b),(c,d)) cR2xR*|a* +b* =7 +d2}.
Prove that R is an equivalence relation. 3
(b) Express the permutation
1 2 3 4 56
5 4 2 6 1 3
as a product of transpositions and hence find
whether it is odd or even. 3
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GROUP - C
( Linear Algebra )
[ Marks:25] -
8. Answer any one question : | 15 x 1

(a) (D) Find the basis and dimension of the
subspace S of R?, where

S:{(x,y,z)eR3]x+y+z=0,2x+y+32=0} 5
(#7) If A (#0) be a determinant of order n and
A’ be its adjoint, then A’ = A" 5

(/ii)Find third column, so that the matrix

1 1
P —_— *
NEEN/TA
1 2"
=| — —_—— *
I T
1 3
-_— - ¥
V3 E
is orthogonal. 5
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(6) () Investigate for what values of A and p
the following equations

x+y+é=6
x+2y+3z=10
x+t2y+Az=p

have (/) no solution (I7) a unique solution
and (/) an infinite number of solutions. 5

(i) If o and B be vectors in an inner
product space, then show that

farp [ +la-pl =2faff +2]8[ s
(iti)Prove that eigen values of a real

symmetric matrix are real. 8
' 9. Answer any one question : 8§ x1

(a) (i) Find the eigen values and eigen vectors
of the matrix

2 01
0 3 0
I 0 2
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(ii) Reduce the following quadratic form to
normal form and examine whether the
quadratic form is positive definite or not.

6x% +y? +182% —4yz —12zx 4

() (i) Prove that any orthonormal set of
vectors in an inner product space is
linearly independent. 4

(if) Examine the linear dependence of the
setof vectorsa=(1,2,-3),$=(2,-3, 1),
vy = (=3, 1. 1). Hence find the rank of

I 2 -3
2 -3 1
-3 1 1 4
10. Answer any one quesﬁon 3 ?7x1

(a} State Cayley-Hamilton theorem and verify

the theorem for the matrix 4 =i23 ;—j 2
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(b) If 4 and B are two square matrices of
order n, prove that trace(4B) = trace(B4). 2
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