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Attempt any two parts from each question.

(a) Let V = {(a,, a,, a,): a;, 8, 3, € R} be the set of
all 3-tuples of real numbers.
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Define the addition and scalar multiplication in V
as follows:

|
(aj, a),a,) + (b, by, by) = (3, +b,a,+bya,+ b,),
a (a,, a,, aJ) = (aa,, aa,, aa,), a € R

Show that V is a vector space over the field R.

@®)

(b) Show that the vectors (2;, a,) and ( b, b,) in C?
are linearly dependent if and only if ab, = ab,.

(8)
(c) State Cayley-Hamilton and verify the same for.
the matrix:
-1 -2 3
-2 1
2 1 ®)
4 -5 2

2. (a) Prove the following identity

64 cos’8 = cos70 + 7 cos 56 + 21 cos 30+ 35 cos @
' (8%)

(b) Solve the 'equation

x3 - 9x2 + 23x - 15 = 0,
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the roots being in A.P. (8'4)

(c) Find the modulus and the argument of the complex

number

(1+cos@+isin6)’ .
(cosf+isin8)’ (8%)

3. (a) Prove that the set of all n' roots of unity forms
an abelian group with respect to multiplication of
complex numbers. (8'%4)

|

(b) If f= (1,2,3) and #=(2,3,4) compute §-'f6, where

f, @ € S, (8%)

(c) Prove th;at the set

I
a b
M, = {[C d]:a,b,c,d € R}

|
is a non cI:ommulativc ring with respect to addition

and multiplication of 2 x 2 matrices. Does the ring
has unit)i? Justify. (8%4)

P.T.O.
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4.

(a) Examine the function

0 x<0
f(x)=14x 0<x<l
l-x x>1
for continuity at x = 0 and x = 1. (8)

(b) Is the function

Jx)= x|x|

differentiable at x = 0? Prove;your claim.  (8)
(c) If y = em si~lx show that

(1-x2)y, - xy, - mly = 0.

hence prove that for any p(.'Jsit'ive integer n,

Yory (0) = (m? + 0% y_(0). (®)

(a) Find the asymptotes of the cu;rve

1

X} +y-3xy+x+y-1=0. (8'%)

L}

. (b) Show that origin is a double point of the curve

x4+y4+3(x1+y3)+x2_2y:2_—_0
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What is its nature? Find the tangents to the curve
at the origin. (8'4)

(c) Find thelequation of the tangent to the curve
i

x"+ y"=q"

at the pdint (p, ). (8%)
I

]
(a) State Lagrange’s mean value theorem. Use it to
show that a strictly monotonically increasing

function,' f(x) on [a, b] satisfies
i

f(x)>0,a<x<bh. (8%)

|
(b) Obtain Nllaclaurin's series expansion of f{x) = e*
i (8%4)

(c) Find lhe:maxima and minima of the function

f (x) = sin x + cos x, -%stg— (8'%)

(400)



