3 3

1 X +Yy
(b) If u=tan » prove that : 8
X=y
2 2 2
20 Lzl+2xy Ou +yza—bzl:sin2u<l—4sin2u)
ox Ox0y oy
5. (@) If 2 2 _y: find ou and
. X=u"-v, y=v —u, o
ou
oy 8

(b) Expand tan_I% in the neighbourhood of
(1, 1) by Taylor’s theorem as far as terms

of second degree. 8

Unit 111

6. State Schwarz’s Theorem. For the function :

1
f(x, )= Z(x2+y2)1°g(x2+y2), (x,»)#(0, 0)
0 . (x,»)=(0,0)
Show that fxy :fyx for all X,y but the

conditions of Schwarz’s theorem are not
satisfied. 16
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CML-306 (Course V)

Advanced Calculus

Time : 3 Hours Maximum Marks : 80

Note : Attempt any Five questions. Q. No. 1 is

compulsory. All questions carry equal marks.

(Compulsory Question)

1. (a) Test the function for continuity : 2%

1
A\ h
fx) = (x a)smx_a when x#a
0 when x=a

(3-24-4-0721) I-52466 P.T.O.



(b)

(c)

(d)

(e)

()

(2

J-52466

u 1 dy
If y=—— and u=x——; find —.2%
u—1 X X

d
If u= sin_1£+ tan_ll, then show that :
y X
xa—u + ou _ 0 21
ox 4 oy %
. du 2., .2 2
Find P when y=xy° +x%y, x=ar",
y =2at. 2%
Evaluate the indeterminate form : 2
. cosecx
lim
-0+ logx

Evaluate the integral in terms of Beta

function : 2
jxm(l—xz)ndx, m>-1,n>-1
0

Evaluate the integral : 2
” xdxdy, where
R
R:{(x,y):OSxSa,OSny}.

2

(b)

3. (a)
(b)
4. (a)

(3-24-5-0721)

Unit I
Prove that the function defined by

|
f(x)=sin—, xeR" is continuous but
X

not uniformly continuous on R’. 8

Verify Rolle’s Theorem for

f(x)=log(x* +2)-log3 in [-1 , 1]. 8

Verify lagrange’s mean value theorem

for f(x)=logx in [1, e]. 8
Prove that : 8
lim (1 +Ej =,
xX—>00 X
Unit 11

Show that the function f defined by :

x =y
=124 ,2 (x.2)#(0,0)
0 (x,y)=(0,0)
i1s continuous at (0, 0). 8
J-52466 3 P.T.O.



9. (a) Prove that the volume of the ellipsoid 7. (a) Examine for maximum and minimum

2yt 2P 4 values the function : 8
— —2+—2:1 is —nabc. 8
a- b ¢ 3 PR
+—+—,a>0
(b) Change the order of integration in Y X oy ¢
¢ xdxdy (b) Find the minimum value of the function
_[ _[ 2 Ty 2 and hence evaluate the same.
0y x* +y*+z* subject to the condition
8 x+y+z=3a. 8
Unit IV
8. (a) Evaluate :
n/2
[ sin"0d0
0

(b) Evaluate the integral :

jjdxdy
0

and sketch the region of integration. 8
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