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* 5. [20%)] Let T be thé surfacé in R? given by the equation
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1. [ﬁO%] Prove L’Hospital’s rule in the following case: Suppose f(x), g(x) are differentiable
with continuous derivatives f'(z), g'(z) on the interval (-1,1) such that f(0) = g(0) =0

and ¢'(0) # 0. Then
lim f(=) = ﬂgl
20 g(z)  g'(0)

2. (a) [5%)] Give an example of differentiable functions f,(z),n > 0, on (—1,1) such that
Y omep fn(x) converges to a function on (~1,1) which is not differentiable. You need
to justify your answer.

(b) [15%] Suppose the power series Y oo anz™ converges to a function f(z) on the interval
(=1,1). Show that f(z) is differentiable with derivative f'(z) = 3.2, na,z" ! on
(-1,1).

3. [20%)] Let f(z,¥) be a function on R? whose partial derivatives of any order are continuous.
Suppose f(0,0) = £,(0,0) = 0 and f22(0,0) = £,,(0,0) = 2, fz,(0,0) = 1. Prove that
there exists € > 0 such that f(z,y) > £(0,0) for all 0 < 2%+ 3% < € (so f(z,y) has a local
minimum at (0, 0)).

4. [20%] Let f(z) be a continuous function on the closed interval [1,1]. Show that

nN=—00

1
limf f(z)sinnzdz = 0.
-1

Vel +2 -2 +22=1

and 7 the outward unit normal vector. Evaluate the flux integral f. F.7dS of the vector
field .
Flz,y,2) = (0,0, [ZD

(Here dS denotes the element of surface.)
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