(4)

(a) Find the extreme values of f(x,y) = x> — 3xy + y°.

(b) Find the length of the curve y = log sec x between
x=0and x=Tx5.

(c) Evaluate

[[sin(x+y)dxdyoverR:{0<x<m/2;0<y<m/2|
R

(a) Find the volume of solid formed by rotation of an

x2 y2 . .
elupse Z_ + Z_ =1 about minor axis.
a’ b

(b) Show that area bounded by y? = 4ax and x? = 4ay is
16a%/3.

4
(c) Evaluate jex dx taking 4 subintervals by
0

(i) Simpson’s one third rule
(ii) Trapezoidal rule.
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Answer any five questions.

All questions carry equal marks.

1. (a) Prove that f(x) = |x| is continuous at x = 0 but not
differentiable at x = 0.

(b) Show that Lt sin’x does not exist.
(c) Find the values of a and b such that

3ax+b, x<0
f(x) = .
5+3Sinx, x>0

is differentiable at x = 0.

. dy
(d) Find

where y = log Xx.

2. (a) State Rolle’s Theorem. If ¢(x) is a polynomial and A
is real, then there exists a root of ¢/(x) + Ap(x) = 0
between any pair of roots of ¢ (x) = 0.
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(2)

X
(b) Prove that —— <In(1+x) < x,vx>0.

1+x
(c) Show that f(x) = x®— 6x? + 12x + 50 has neither a

maximum nor a minimum at x = 2.

(a) If Lt SlrQx‘kasmx:befinite then find the value of
x—0 X3

a and the limit.

1
tan ij‘

(b) Find XI;to( "

(c) State Taylor’s theorem.

(d) Expand e®" X in Taylor’s series as far as term
containing x°.
(a) Evaluate

(i) }xS (1— X2 )% dx
0

e 772
(ii) I Sin* xCos? x dx
0

g7
(iii) j tanx dx
0

(3)

% 4 3
(b) Show that | Cos®x dx = 6
0

Lt Lt f(x
(a) Evaluate Lt Lt (x) and Lt yE>tO f(x) where

f(x)=ﬂ . Does the Lt f(x) exists ? Justify.

x—0
X-y y—0
2
(b) If u(x,t) = et Sin x, find the value of 24 _ 7Y
ot ox
(c) If z=y Cosxy then find oz and @
oX oy

(a) If u=Sin‘1(X—+yj then find the value of
x—y

Xu_+2xyu +y?u =0.
y yy
(b) If u = (ax + by)? — (x?+y?) where a?+b?=2 show
thatu +u =0.
yy

(c) If u=Sin‘1M then find the value of
Ix + .y

ou ou
X— +y—

OX oy '
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