B sMAR0FFEHEMHE AT AL RN
B3k . 26 A3k 26
#B M5 (C) £ | BAx% | ®

MOER  ENEEELRAEL FRIEACEZ KBRABE -

1. Compute the following integrals.

i) (10 %)
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i) (10 %)

2. Let
T
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g(z) = cos zsin(z?) — z°.
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i) (10 %) Compute the coefficients of z* and z° in the Taylor series of f(z) at z = 0.
ii) (10 %) Compute the coefficients of #* and ° in the Taylor series of g(z) at z = 0.
f(z)

iii) (10 %) Compute limng_o o)

3. Let & = {(z,y)| 2% +y* < 1}. Given
A // sin(z?) cos(y?)dzdy

Q
B /f cos(z?) sin(y?)dzdy.

Q

Let C = A+ B. Then C is equal to an iterated integral which is expressed in terms
of polar coordinates r and &.
i) (10 %) First derive this iterated integral expression for C in polar coordinates,

then compute the value of C.
it) (10 %) Prove that A = B.

4. Let f(z,y) = 2?2 + 4zy + y*. We call the region {(z,y)|z? + y* < 1} open disk D1,
{(z,y)| &% + y* < 1} the closed disk Dy, and {(x,y)|z® +y? = 1} the circle C.
i) (10 %) On the open disk D find, if there is any, those points on which f(z,y) is
a relative minimum, relative maximum or a saddle point.
ii) (10 %) On the circle C' compute the absolute maximum value and absolute min-
imum value of f(z,y).
iii) (10 %) On the closed disk D; give your reasons to find the absolute maximum

value and absolute minimum value of f(z,y).
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