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*Show your work, otherwise no credit will be granted.
**Each problem is' worth 15 points.

1. Let 5 be the surface: 2% +¢? + 22 = 1, 2 > 0 with unit normal 7 pointing
p— .
out{up)ward. Suppose that F = yoit 2yzj+{a? + 2 z2)k. Evaluate

//?'Wﬂfﬂ',
o

2. Let D be a bounded closed region in R? enclosed by the surfaces: z = 2 , =10 and
y =2 - z* Suppose that f(z,y, 2} =z + 2y + 3z, find the extrema of f on D.

3. Let fo(x} = cos(nz) on [0,7], does the sequence {fn}aZ, contains a uniformly
convergent subsequence? Prove or disprove it.

where do is the surface element.

4. Let {f,}2,; be a sequence of nonnegative continuous functions on [0,1.] such that
alZ) 2 fogi(z), n = 1,2,--- forallz e 0,1]. Let f(z) = lim, oo fn{z) and M =
Supo<z<1f(z), show that there is a ¢ € {0,1] such that Flt) = M.

5. Let f: R — R be a function.

(1) If f is continuous in the e-§ sense, show that f~(() is closed for any closed subset
C of R.

(2) If f~'(K) is compact for any compact subset X of R, is f continuous on R? Prove
It or give a counterexample. |

6. Define 2. 1 _
flz,y) = { (z — ) sinz=—, iz 5y,

0, if ¢ =y,
Is f differentiable at (0,0)7 Prove or disprove it.
7. Let a,b be two positive real numbers. Evaluate

lim (ﬂ% +b%)k

Fo = 2

In-L
8. Let 3 7%, ax be a series of positive terms, and let L = —=&. Show that if

In
lmg oo Ly > 1, then the series converges.
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