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1. (10%) Evaluate the surface integral.

// £?dS, where S is the sphere (z — 2+t +:2=1
s

2. (15%) Suppose that D C R® and its boundary @D is a piecewise smooth C! surface

oriented positively with unit normal vector n. Show that

///D(UA'U —vAu)dV = //BD('LLV’U —vVu) - ndS

for all C? functions u,v : D — R.

3. (15%) Suppose that f : R — R is a C? function. Prove that if f has a local minimum at
z = a, then f'(a) =0 and f“’(a) > 0.

4. (15%) Let f be a real valued function on a closed interval [a,b]. Prove that if f is

continuous on [a, b], then f attains its absolute maximum and absolute minimum in [a, 8].

5. (45%) Suppose that {f.} is a sequence of real functions defined on [a, b] and that f, — f
pointwise on [a,b]. Determine whether the following statements are true or false. Prove

the statement if it is true, and give a counterexample if it is false.

a. (15%) If f, is differentiable on (a,b) for each n € N and f, — f uniformly on [a, b],
then f is differentiable on (a,b) and

f'(z) = lim f.(z) for z € (a,b).

n—>oc

b. (15%) If f, is Riemann integrable on [a, ] for each n € N and f, — f uniformly on

[a,b], then f is Riemann integrable on [a,b] and

/ﬂ ' fe)de = lim / ' fu(e)da.

c. (15%) If f, is continuous and uniformly bounded on [a, b] for each n € N, then {f,}

is equicontinuous on |[a, b].




