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Time allowed : 3 hours]

[Maximum marks : 80

Note : Attempt five questions in all. Question No. 1 is
compulsory. Attempt four more questions selecting

exactly one question from each unit. All questions carry
equal marks.
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Unit-I

| 'Com_Pulgony Question
1. Explainfoﬂowing:

. 8x2=16

Showthat~(p <@ =p < ~q 8

Using the principle of mathematical induction, prove that
foralln ¢ N, 11"+ 122 js divisible by 133. 8
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3, Stateand prove ,t_he laws ofogic- 16
Unit/ﬂ

4. (@ If (G, .) be a groyp; then solve the equatiop

ax.a=binQG g

(@)~ Let H be a subgroup of group G and define
NEH) = {0eG : qH = Ha}. Prove that N(H) is a
subgroup of G \ 8

5, (a) LetH={5x:x eZ} beasubgroup ofI. Prepare the

composition table for Z/H. 8

(b) LetD beanintegral dqmain and F be a field. Define a
mapping y : D — F such that

Y (a) = (a, 1) for all agD. Then show that y is.an,

~ isomorphism of Dinto F. 8
Unit-TII
1 _.2— =3 _
6. FindA',whereA=|2 :3 2 | Hence, solve the
3 -3 -4 B
= - . T
system of linear equationg . ,»J | T
X+2y—-3z=_4 g
2x+3y+ 2z=2
3x-3y—4z=11 16
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7.  Solvethe following system of equations :
X=y+2z-3w=(
3X+2y—4z+w=0
4X -2y +9w=0 16

Unit-IV

8. (3 Provethatthe eigen values of a triangular matrix are the
diagonal elements of the matrix. . 8

(®)  Prove thatany two characteristic vectors corresponding
to two distinct characteristic roots of a Hermitian matrix

are orthogonal, 8
6 0 0
9.  Diagonalize, ifpossible, thematrix [0 7 —4 - 16
9 1 3
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