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The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.

Notations and symbols have their usual meanings._
Answer question no. 1 and any four from the rest. |

1. Answer any five questions : 2x5=10
(a) State the Fundamental Theorem of Arithmetic.

(b) Give an example of a relation on Z which is
reflexive, symmetric but not transitive.

(c) Find the general and principal value of i,
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(g) Find the number of non-real roots of
x*+2x? +3x-4=0-

(h) Find the remainder when 1! + 2! + 3! + ... + 50!
is divided by 15.

2. (a) Applying De Moivre’s theorem, prove that
estbg st 50) 29 ) >
sin® @cos” 0 = 3 [cos66 -2 cos40-c0s20+2].

(b) Prove that

[1+ sin¢ + ":"‘05'+)n = cos.(%n---mli)+ :'siri('nzE —"‘I’)

1+sind—icos¢

(c) If a, b and c are three unequal positive real
numbers, then prove that :

9 2 2 9
b+c+E+a+a+b}a+b+c'

4+3+3



( Bgk
(a) Solve the following biquadratic equation by Ferrari’s
method 2x* +6x> —=3x2 +2=0.

(b) If a;, a,, ..., a, be n positive rational numbers
such that s = @, + a, + ... + a,, then prove that

(5-1]‘% (a—z-— )a“ “'[ai,,"]% <(n-1Y’.

(¢) If a,B,y be the roots of the equation
x> —3x+1=0, then find the equation whose roots

SEc Bz Fy2—al, ,},2 +f12-[32s o +p2—y2.
' 5+2+3
(a) If the roots of the equation s pxz +gx—r=0
are o, B, ¥, find the value of (B+7y)(y+a)(o+p).
(b) If oo be a multiple root of order 3 of the equation
x* +bx® +cx+d =0,(d #0), show that

_8d

g = ;
, 3c

(e) Find the greatest value of (2.;1‘:+1)3 (y+2)2 when

x+y=3and -3 <x<5. 2+4+4
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5. (a) Consider the recurrence relation :
Wy = 4(1"_1 - 40,,__2 .

Find the general solution of the recurrence relation.
Also, find the solution when ag = 1 and a; = 2.

(b) Use the theory of congruences to prove that for
25n+3 + 52n+3 :

all n=1,7

~ (c¢) Examine it the relation R in the set Z is an
equivalence relation, where

R={(a,b)eZxZ:3a+4b is divisible by 77

6. (a) Solve the system of linear equatinné

x+2y+ z-=3w=1
2x+4y+3z+ w=3
Ix+6y+4z—-2w=4

(b) Let 4 be a 3 x 3 matrix whose eigenvalues are
1, -1, 0. Find det (4'% + L),

(c) Show that the matrix 4 and AT have same
eigenvalues.

7. (a) Verify Cayley-Hamilton Theorem for the matrix

2. 1

1
A=|1 -1 1| Hence find 4-!.
2 =l






