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Instruction for Candidates

1) All six questions are compulsory.

2) Do any two parts from each question.

3) Marks for each part of a question are written against the question in the margin.

L. a) Find the polar representation of complex number 6

z=cosa—isina,a€ [0,2n)
b) Compute the following

6
- +in_. if z4+-=+3.
z z
¢) Find the quadratic equation whose roots are the cubes of the roots of the 6
equation x? —px +q = 0.
2 @) Fora,b € R\ {0}, definea ~ bifand only if 5 € Q 6
i.  Prove that ~ defines an equivalence relation .
ii.  What is an equivalence class of 1? Show that V3 = V12 .
b) Given three consecutive integers a,a + 1,a + 2, prove that one of them is 6
divisible by 3.
c)y - Define f: Z — Z by o
f(x)=3x3 4+ .
Determine whether or not f is one 1o one and/or onto |
3 a) Use mathematical induction to establish that forall n > 1, 2

8" — 3" isdivisible by 3.

by Show that the set of rational numbers 1s countable o



¢) Find all integers X, 0 < x < 6, satislying the following congruence
4x = 2(mod 6).

a) Find the general solution of the system
2xy —xp+x3+2x,=0

“le+4x2_X3+2x,|_ = -5
x1*6x2+3x:;+x4=7
4x1—6x2+x3—4x4=9

by reducing the coefficient matrix to echelon form.

b) Determine whether b belongs to the linear span of ay, @, and as, where

1 -2 —6 11
a, =10 ,az=(3).a3=(7),andb—-(—5).
1 -2 5 \ 9 ;

¢) Balance the following chemical equation
NO’-HCOg + H3CﬁH507'—"3 Na;;CﬁHSO;.- + Hzo + COQ

a) For what values of h the vectors V4, Pz and vz given below
3 —6 9
vy = (—-6),1’2 = ( 4).173 = (h).
1 -3 i

are linearly dependent?

b) Lete; = (é) 2= (g) i1 = (g)' and y; = (_61)' Let T: R2 — R? be such
o

that Tey = yy and Tez = ¥z. Find T (x:)

¢) (i)LetT: R" — R™ be a linear transformation. Show that T is one-to-one if
and only if T(x) = 0 has only the trivial solution.
(ii) Show that T: RZ — R? given by T(xy,x;) = (1 + X5, X) is one-to-one.

a) Find the standard matrix of the horizontal sheer transformation T: R? — R? that
leaves e; unchanged and maps e into €z + 2ey.

b) LetT:R" — R" be a linear transform and A be standard matrix representation of
T. Show that T is invertible linear transformation if and only if A is an invertible

matrix.

¢) Determine the rank of the matrix
7 5§ =3 —4 8

4
69—524
0

an
U

ra e

(o)
Pl | =

Lo



Join Us For
University Updates

. learndu.in

learndu.in

» Learn_DU

IN Learn DU




