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Candidates are required to give their answers in their
own words as far as practicable

lllustrate the answers wherever necessary

[NEW SYLLABUS |

GROUP ~ A
(Classical-AIgebra )
' [Marks ;30 ]

1. Answer any one question : 15x1

{ Turr Over }



(2)

(@) () IfeyB,y, - bethe roots of the equation
 x"tp x4 p x" i+t p =0,
then prove that

(#i7) The roots of the equation _
x*+pxt+gx+r=0area,f,y. Find
the equation whose roots are aff -y,
B"—o?, yo— B? . Deduce the condition
that the roots of the given equation
may be in geometric progression. 5

(#ii) If x , x,,...,x_ be real numbers satisfying
0 <x, <x,<. <x <nu/2, prove
that

t‘anxl <—

. <tanx 5
COSX} +CO8X, +---+COSX, ok
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(3)

(b) (i) Ifa,b,c,darefour positive real numbers

prove that
a2+_b2+c‘2 b2+c +af2 c2+aV2+av2
a+b+c b+c+d c+d+a
2. 2 2
L a7 +DT 5 aibrctd). 5

d+a+b
(#) Provethat

(n-1)72 '
£ 1= (x-1) 1‘[ [x —2xoos—2-!‘-"—+1]

if n be an even positive integer. Deduce
that

sin— smznsm'h --sinlz—n——s—. 5

25725 25 25 12

(fii) Prove that the roots of the equation
2x+3)2x+1)(x ~1)4x-7)
D) @x-1)(2x-3)=0
are all real and different. Separate the
intervals in which the roots lie. 3
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2. Answer any one question : 8x1
(@) (i} Ifthe equation
| r‘+px3+qx2+rx+s=0hasrootsof
the form o + ict, P+iP where o, B are
real, prove that PP~2q =0, and
r?—2gs =0. Hence solve the equation
*+H4x3+8x2 - Ux +36=0. 5

(i) Ifnbean integer and z be a complex
number, prove that |
(1 + cosh 2z +sinh2z)"
=2" Cos” (cosk nz + sink nz). 3

(3) () Ifnbeapositive integer > 1, then prove
that
1-3-5-.(2n-1)

— 3
246221 o
(i) Solve the equation by Ferrari's method
x4—6x2+ 16x 15 =0, 5
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Answer any one question : 4x1

(a) If n be a prime number prove that the

special roots of the equation x2"—~1=0

are the non-real Yoots of the equatlon
x"+1=0. 4
(b) Prove that Gregory' series
1

0= tan9~§tan 6+5tan ;P
* to infinity. State the validity of the series
and hence prove that
a1 11 ) 4
i 4(1 3+ 7+9
Answer any one question : 3x1

(a) Thea, B,y be the roots of the equation
x*—px?+gx— r=0, then form the equatilon

whoserootsareﬂy+——,ya+B,qp+; 3
B)If a+b+c=0, a>+b*+c? = 42,
a’+ b%+¢%= 105, show that
(a-b)(b-c)(c-a)=+63. - - 3
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GROUP -B
. (Abstract Algebra )

[Marks :35]

5. Answer any three questions : _ 8x3

(@ () Ifab,e Z, not both zero, then show
that there exists integers m and n such
that am + bn = ged(a, b). _ 4

(if) Let S, be the set ofall permutations
on the set {1, 2, 3, 4 }. Prove that there

~ - exists at least one element S in S, such
that f cannot be expressed as g4 for
anygeS,. 4

(&) () Prove that a non-trivial finite ring
having no divisor of zero is a ring with

unity. _ . 4
(i}) Prove that every group of order less
than 6 is commutative, 4
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(i)

(e) ()
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Let H be a subgroup of a group G
and a € G. Then prove that the subset
aHa' = {aha™ : h e H} is a subgroup
of G.

Prove that every group of prime order
is cyclic.

Let (G, o) be a group and (H,0) be a
subgroup of (G, 0).Letx,ye G and a
relation e is definedon G by "xey if
and only ifxoy™ € H". Prove thate is
an equivalence relation on G.

If S and T be two subrings of a
ring R, then show that SNT is a
subring of R.

D is an integral domain and a, b € D.
If g"=b* and a” =a",' where m, n
are posiﬁvé integers relatively prime,
then provethata =b. |

3

5
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(8)

foralla, b, e G. Prove that
H={x’:x e @)
is anormal subgroup of G,

(4) Let G bea group in which (aby = 47 53

6. Anéwer any fwo questions : 4x2

(@) Prove that the number of positive primes is

infinite.

() Prove that the order of 2 permutation on a

fimite set is the least common multiple of
the lengths of its disjoint cycles.

(¢) ProvethatifR is a division ring, prove that
Z (R) defined by Z(R)= {xe€ Rixr=,y
foralir e R} isa field. | > 4

4

7. Answer any one question ; 3x1

(@) Define the Euler-¢-function. Using this
function determine the number of generators

of the cyclic group G of order 8 and 12
respectively.
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(9)

(b) Describe the left cosets and the right cosets
_ of Hin G and find {G : H] where G and #
are defined as follows : G=XKlein's 4-group

with elementse, a, b,cand H=<a>. 3
GROUP ~C
(Linear Algebra )
[Marks : 25 j
8. Answerany one questi‘onA: ) 15x1
(a) (i) Prove fhat
2 p2 2 0

ac B ey O] (&
B ey 0O aa_[32 at 0 -c
cr 0 aa BBl |y2 0 4% &%
0 or 8B aa| | 2 g2 o2
=16s(s-aa ) s-bB)Xs-cy)
where 2s=a + p +7. -

(i) Prove that a linearly independent set
of vectors in a finite dimensional vector

" space ¥ over a field F is either a basis’

of ¥, or it can be extended to a basis

of V. 5
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(10 )

(iii) Define eigenvalue of eigenvector of a
matrix. Prove that it 4 and P be both |
nxn matrices P be, non-singuiar,
then 4 and P 4P have the same
cigenvalues. 5

(b) () When a set of vectors in a Euclidean
space is said to be orthogonal ? Prove
that a orthogonal set of non-null vectors
in a Euclidean space is linearly
independent. - 1+4

(1)) Reducethe following quadratic form to
the normal form. Find the rank and
signature of each

2x? +5p% +10z2 + dxy + 12z + 62x. 5
(iii) Prove that a matrix is non-singular if
-and only if it can be expressed as the

product of a finite number of elementary
~ matrices.. - B . §-
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9. Answer any one question : 8x1

(@) (i) Sand T are subspaces of the vector -
_ space IR* given by -
- S={(x,y,z,w)e R*:2x+y+3z+w=0}
T=‘{ x,y,z,wye R :x+2p+2z+3w=0}
Finddim (S 7). . 4

(ii) Prove that the eigenvalues of a real
symmetric matrix are all real. 4

(b) (i) Determine the conditions for which the
' system of equations has
(a) only one solution (b) no solution
(c) many solutions
x+y+z=b
2x+y+3z=bh+1
5x+2y+9z=b. 3

(i) If S be areal skew-symmetric matrix
of order n prove that
(a) The matrix (/- 8) is non-singular
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(12)

(6) The matrix (I -8 (I +8)is orthogonal, -

(o) If X be an éigenvector of § with

eigenvalue . then X is also an eigenvector
of (I - sy (L +8) with eigenvalue

k1-1-7\.)

f+2+2

18. Answer any one question : ' 2x 1

(a) Define basis and dimension of a vector
space. 2

(6) If 4 and B are two square matrices of order
n, prove that trace (4B) = trace (BA4). 2
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