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. All Sections are compulsory and have equal marks.
Attemapt any fwo parts from each Section.
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Section I

" Define subspace of a vector’ space -over a field.

Prove that a non-empty subset W of a_vector
space V over F is a subspace of V if and only if

cw, + Pw, € WY o, Be Fand Vw, wy e W.

Find the rank of the matrix :

1 1 2 3
1 3 0 3 '
1 2 -3 -3
1.1 2 3

by reducing it to normal form by means of

" elementary transformations.

Find the characteristic equation of the matrix :

and hence compute its cube.
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Section II
@ I
sin@ + sin ¢ + sin y=0=cos 0+ cos.(b + cos W,
show that
sin30 + sin 3¢ + sin 3y = 3sin (@ + 0 + V)
and éos 30 + cos 30 + cos 3y = 3c;)s ©+ ¢+ )
(6) Solve the equation :
2t + 422 + 16 = 0.
© . If o, B, Y are the roots of the equlation :
x3+px2+qx.+r=0
find the values of :
o 2[5+
@ ¥ .
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Section III

(@) Find the value of a if the function f given by :

- ) 22-1 , x<2
f(x)=4 a , x=2
x+1 x>2

is continuous at x = 2.
® I
cos! (y/b) = log_(x/n)", , " .
prove that
a2y ;2 + (2n + 1) zy, ,, + 2n%, = 0.
(¢) - Verify Eulér’s theoreﬁ foz.' .
z = sin"Mx/y) + tan‘l(y/;c).
| Sectién IV .

(@) Prove that the sum of -the intercepts on the

coordinate axes of any tangent to the curve

Jx + Jy =va is constant.
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Show that the radius of curvature of the curve

™ = a™ cos mB 15 :

am

Trace the curve :
y¥a + x) = 2%3a - x).
Section V

Using the function fix) = ¢* — cos x, show that
between any two roots of €* cos x = 1, there exists

at least one. root of ¢* sin x — 1 = 0.

Find the maxim;:m and minimum values for the
function :

fx) = xt + 423 — 202 — 12x + 7.
Evaluate :

€ sinx - x - x°

2+ xlog{l-x)

z—0 x
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Section VI

/2
Cu, = J' %" sinx dx, (n >'1)
0

then prove that :

. 1;"_1
un+n(n—1)u.n_2=n(i] .

Deduce the value of ug.

Find the area of the smaller portion enclosed by

.the. curves :

Prové that the whole length of the curve :
x%a? — x%) = Ba?y?

is a2, -

6 ' 1,600



