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The figures ih the wargin irtdicate fult marks.

Candidates are required ta give their answers

in their own words as far *s practicable.

Group - A

Answer any ten afthefollowing questions :

2xl0:20

1. Two complex nurnbers zt, 22 are such that

lr,* rrl = lr, - ,rl. Prou" that principal amplirud e of z,

and zrditrer by * or 4.22
2. State the Descartes' rule of sign.

3. Is the function "f (*)=x2, V*e[-t,t] iniective? Justifi,
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your answer. Is it possible to set a new domain so that

f canbe injective there on?

4. Find the greatest value of a2b3 wl7erc a, b are positive

real numbers satisfizing 3a + 4b:5. Find the values of
a and b also.

5. Let f :A-+B and g:B-+ C be two maps such that

g. J':A+ C is surjective. Prove that g is suriective.

5. Find the remainder when 12201 i, divided bv 7.

7 . If a, b, c be positive real numbers, not all equal, prove

that

8. Say Tiue or False rnith.fwtification :

"l,et f :A-+ B and h,t:B-+C be mappings. Then

h o.f = t " J' trqtlies h : t."

9. By Euclidean algorithm, find integers ez and v such that

52u - 9Iv:78.

10. Let A be a real matrix of mxn order. Is the map

7 : R" -) lR'' defined by T (v) = 1v a linear map'?

'S/hy?

11. Let exp (z) denote the complex exponent value of the

complex number z. Prove that 
"rp(r, 

+rr)=

"*p(r,)""p(rr) for complex numbers z, and zr.

(a3 +b3."')(#*#*#),n



(3 )

12. Find a basis for the set of vectors in R3 lying in the

plane x+2y*z:0.

13. Find A-r by using elementary row operations, where

14. Find the special roots of the equation r12 - 1 : 0.

15. Let A be a square real matrix of order 7, -with

characteristic polynomial i1 *275 -za)"s -2414 " FLnd

the eigen values of I and their multiplicifv (algebraic).

Group - B

Answer anylilur ofthe following questions :

5x.4:20

16. Define zth root of a non-zero complex nurnber where

1

^+,. where ze C' and

rz, ne N such that gcd(m,n):I. Hence show that

,nlu - z*1" where p, e e N such that pn: *r. 
,*r*,

/-
2

4

7

1

4

J

1

2
a
-)

r e N. Prove that ('r)- =G*)

17.If a, F,T be the roots of the equation x3+3x+1=0,

find the equation whose ror:ts are 1*L, E-*4,
Pd r B

T,A
ay
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18. A relation / is defined on Z by "x /Jy if and only if

*''-f is multiple of 5" for x, ! e Z. Prove that p is

equivalence relation on Z. Show that there are three

distinct equivalence classes.

19. State the Euler's theorem on congnrence. Prove that

md(") +nd(*):l(modmn) where m, n are natural

numbers and prime to each other and Q is the Euler's

Phi fimction l+4

20. For what values of k, the planes x * y -r 1 : 0,

4x+y-z:k and 5r-y-22:P form a triangular

prism?

21. lf a, b, c, d be all positive reai numbers and

s=il+b+c+d, ptovethat

|labcd< (s - a)(s -r)(s - "X, - 
d\ <-E1-ro"' 256

Group - C

Answer any two ofthefollowing questions

10x2:20

22. (i) Prove that sin[;r *#1=;#

(ii) If the equation xa + px3 +qx2 +rx+s =0 has

roots of the form a-rid, Bxip where a and B
are real, prove iltat p2 -2q:0 and 12 -2qs:0.



(rii) Let p be an equivalence relation on a set ,S and

a,be S. Then prove that cl(a)=ct(U) if and

only if apb. 3+4+3

Use theory of congruences to show that

$15'*2 *72n+1 for all n e N.

(,

(i) Use Cayley-Hamilton theorem to find 1100 where

[r o ol
o=lt o rl

[o1o]
(iD tf a,F,T be the roots of the equation

,3 + p*2 + q:{ +.r = A, find the value of

z(P*y-o)3 3fi+4

(i) Find all vectors v in lR.a that are mapped irrto the
zero vector by the transformation x'r+ Ax,

Vr e Ra, for the given matrix

[t -4
,q=l o 1

l, -6

why not?

---s I (-r)
:l.t,therectorlrltn
-41 [,.J
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(ii) Define eigen vectors of a square matrix A over a

field F. Prove that two eigen vectors of '4
corresponding to two different eigen values are

linearly independent. (3+3)+(1+3)

5.2,2. The eigen vectors of I corresponding to

, c*0 anci

a
T
q
+

:.:

(ii) Find all real 2 fot which the rank of the matrix

1

:^a

(iii) If gcd (4, b) = l, then show that

gcd(a' -b2 , q2 +b2)=7 or 2. 4+3+3

ill
[,J

eigen values 5 and 2 are c

1

-1
1

[r 1

11 2
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