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B e
I u,= foz cos™x dx, show that u, ="Tiun_2.

Hence evaluate u,.

6. (a) Prove that the curve
(x—a)X(x-b) = y2, a>0, b>0

has at x=a, a node if a>b, a cusp if a=b and
a conjugate point if a<b.

(b) If upp = JZsin"x cos™xdx, show that

n—-1

u =—Up- .
n,m m4+n T Zm

Also evaluate u,,.

(¢) Trace the curve

x2(x2-4a?) = y?(x2-a?), a>0.
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1. (a) If f(x) = |[x — 1|, show that f is continuous but not
differentiable at x = 1.

(b) Find the n™ derivative of y = cos x cos 2x cos 3x.
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(c) If u= , show that xax+yay—2u and

x24y?
hence prove that
a2 *u *u

p it 2
— 4 — =2u
X ox 2xyax dy Ty dy?

1—x ,x<1
2. (a) Let f(x)={x2_1 x=1

show that f is continuous but not differentiable at
x=1.

(b) If y = sin"! x, prove that
(1-x)y,,, - @n+xy, —n’y =0

(¢) If u=tan™? % prove that

?u 1
dx dy

3-
(1+ x2 +y2)2

3. (a) State Taylor’s theorem with Cauchy’s form of

remainder. Prove that

xZ (__ 1)n-2xn—1 (_1)n-1xn
log(l+x) =x—F++ (n—1) n(1+ 68x)"
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(b) Discuss applicability of Rolle’s theorem for the
following functions:

(i) f(x) = x2, x € [-1,1].

(i) f(x) = |x|, x € [-2,2].

1

(¢) Evaluate lim (m—-nx)x.
x—0 x

(a) State Lagrange’s Mean Value Theorem. Verify it
for

f(x) = x> - 5x2 - 3x, x e [1,3].

§ 1 1
(b) Evaluate ll_rg e Sinzx)'

(¢) Find the Taylor Series expansion for f(x) = Sin(x).
(a) Find all the asymptotes of the curve
x}+2x%y — xy? -2y} +4y? + 2xy +y - 1 = 0.

(b) Trace the curve

x3 + y3=a%x, a>0.
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