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Attempt any two parts from each question.

a b
1. (a) Prove that the set M, = {[c d]:a,b,c,deR} is a

vector space over R with respect to matrix
addition and multiplication of a matrix by a scalar.

®)

(b) Find the row rank and column rank of the matrix
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and show that they are equal. (8)

(c) For what values of A and u do the following system
of equations

x+y+tz=6,

x + 2y +3z=10,

XxX+2y+tAdz=u

have (i) unique solution (ii) no solution (iii) an

infinite number of solutions? (8)

2. (a) Find a necessary condition for the roots of the

equation
x} - px* 4+ gx - r =0, to be in HP. (8%)
(b) State and prove De Moivre’s Theorem for integral
indices. (8'%4)
(c) Express sin®8 in terms of cosines of multiples of 6.
(8%)

3. (a) Compute a~'ba, where
(Ha=(G79,b=(23)

(ii)a=(134),(2354) (8'4)

(b) Let G = { (a, b): a, be R both not zero} and ‘*’
be a binary operation defined by (a, b) * (c, d) =
(ac - bd ) ad + bec) for all a, b, ¢, d € R

-
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Show that (G, * ) is a commutative group. (8%)

(c) Prove that set Z of all integers is a ring with
respect to the addition and multiplication of
integers. (8%4)

4. (a)lIf

x = a(cos@ + @ sin ), y = a(sin 8 - 6 cos ),

2

d’y
find —5=. (®)

(b) Discuss the-kind of discontinuity, if any, of the
function defined as:

x-|x|
—— whenx #0
f(x) = X (8
)
2 when x =0
(c) If
y = em siar-'.t’
show that:
(1 -x2)y,,, @n+1)xy,, -(n? + m?) y, = 0.
(8)
5. (a) Find the asymptotes of the curve:
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X+ 3x%y -4yl - x+y+3=0 (8%)
(b) The tangent at two points P, Q on the cycloid:
x = a(f - sind), y = a(l - cos )

are at right angles, show that if r, r, be the radii
of curvature at these points then:

r? 4 = 16ak (8%)
(c) Trace the curve :
y¥(a? + x?) = x¥(a? - x?). (8%)

6. (a) State Lagrange’s mean value theorem. Verify it
for the function f(x)=sin(x) in the interval

[0, =/2). . (8%)
(b) Evaluate
sinx—x+—
lmm--m-—————iL (8%4)

(c) Assuming the possibility of expansion, prove that:

) (=3 (5]
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(8%)
(600)



