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[1). (14%) Let

sin (2:2) -
) —T_ for a 74 0.
fay=4 ¢
1, for & = 0.

(a) Is f(x) continuous at x =0 7 Why?

(b) Is f(z) ditferentiable at & =07 Why?

[2] . ( 1 40—())

. 3T ;
(a) Let f(z) =3%sin (Tll) . Find the cquation of the tangent line at 2 = 2.

(h) Let f(z.y) = 2e—(=+1)*~(v—2%  Pind the equation of the tangent planc at (—1,1).

[3]. (16%) Let @, b, ¢ > 0. Use any method in calculus to show that
T2 g2
(a) the area of an ellipse 77’3 + l—i,_,— =1 is wab.
; . T T R
() the volume of an cllipsoid pe3 + 7l + == 1 is gmabe.
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[4]. (12%) Determine the interval of convergence for the power series E L—‘—,Tl—
n3s

n=1
[5]. (20%) Evaluate the following integrals.
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(a) _/:; (z Y e de (b) /_1 = 9w 1d1

[6]. (12%) Solve the differential equation y’ + 2y = €3 with y(0) = 1.
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[7]. (12%) Show that the Laplace equation 5-1% -+ %))'—£ = 0 in the coordinates (r,8).
R y
where = rcosf and y = rsin 6, is
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