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1. (a) State the modulus of the complex
number (1 +cos6 +isin6)°. 1

(b) 1If cosa+cosp+cosy=0
=sina +sinf +siny

then show that

sin3a +sin 3P +sin3y=3sin( +B +7Y) 2
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(c)

(d)

2. (a)

(b)

()

(@)
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(2)

Show that
L+" +Q-19" =22 cos®
Or
If cis®@=cosf+isin® and x=cisq;

y =cisp; z=cisy with x+y+2z=0, show
that x~} +QL +z1=0.

Show that the product of n-numbers of
nth root of unity is (-1)* "} and their sum

is zero.

Explain why the set of integers with the
relation ‘less than or equal to’ (g) is not
an equivalence relation.

Give an example of a bijective map.

Given S =|x}|, show that

(f e N}x) = f4.

If g.cd (a b)=d, show that

a b
ged.| =, =|=1
g F L

[\
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(e)

()

(h

()
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(3)

Show that the relation of equality on the
set of integers is an equivalence
relation. 4

Use mathematical induction to show
that (any one}—

(i) 2 is a factor of 5" -3"vneNN;
n 2
(i) 13 +23+--4n3 uwifi .

Show that if f:X —Y is a bijection,
then 3 a map g:Y — X such that gef
and fog are identity maps.

Let k>0 be an integer and j be any
integer. Then show that 3 unique
integers g and r such that j=kg+r
where 0 <r <k.

Show that if a is an odd integer, then

a?" =1(mod2"*?) for any n21.

State whether true or false :

Each matrix is row equivalent to one
and only one reduced Echelon matrix.

W
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(4)

(b) Fill in the blank : 1 ]

The equation x =au +fv where o and B
‘are fixed scalars and neither u nor vis a
multiple of the other, geometrically
represents __ through the origin.

(c) Solve

wla] 1] o] !

and state the nature of the two non-zero
vectors. 1+1=2

(d) State whether the following vectors are

linearly dependent or independent by ‘ )
inspection justifying the region thereof :
1+1=2
3] [0]]6
51,015
1] 10} |4
4. (a)
(¢) Show that Vu,v,weR", (b)
u+v+w=u+{v+w). 2
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Reduce the matrix

1 3 1
-4 -9 2
0 -3 -6

to row reduced Echelon form using
forward and backward phases of row
operations. 4

Solve the following system by reducing
the augmented matrix to row reduced
Echelon form indicating the basic and
free variables : 4

Xy +4xy —8x3 =7
IWRH» - ,NRM +©Nw =-6

For an mxn matrix A, ifu,ve R™, and ¢
is any scalar, show that—
(i) Alu+v)=Au+Av;

(i) Afcu) = c(Au). 0+2=4

For a linear transformation T, show that

T(0) =0. 1
For the linear transformation
T:R® ,R? given by T(x) = Ax, state the
order of the matrix A. 1
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(7))
(6)
() Find the bases for colA and null A
(c) For A uﬁ. J give the geometric stating their dimensions where
0 -1 1 3 2 -4
description of the transformation _ 3 9 -1 5
x> Ax. ‘ 2 A= 2 -6 4 -3 5
-4 12 2 7
(d) Show that the map f:R — R given by
f(x) =mx is a linear transformation. . 2 ok
(e) Let T:R™ R™ be linear. Show that 3
a unique matrix A such that T(x) = Ax
vxeR™ 3
() If Ais an invertible nxn matrix, then
v be R™, show that the matrix equation
Ax = b has the unique solution x = Al 3
(9) Show that null A is a subspace of R™, 4
(h) Find the eigenvalues of
4 0 1
A=|-2 10 4
-2 0 1
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