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10 points for each problem.
1. Let f be continuoous on [a,b]. Show that f is uniformly continuous.

2. Does there exist a differentiable function f on (—1,1) such that its derivative is given by
-1, -1<z<0 '

9(z) = 1, O0<z<l

Explain why:

8.  Suppose that {a,} is a monotone decresaing sequence of positive numbers. Show that if the series
2 a, converges, then lim(na,) = 0. Find a counterexample showing that the converse is not true.

4. Determine if the sequence of functions fu(z) = \/na™(1 — z) converges uniformly on [0, 1].
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5. Show that ) converges unifromly on e, 8] C (0, 27).
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_ [ o if (z,y) # (0,0)
6. Let f(ac,y)—{(Z)T’réfyrr if (z,y) = (0,0)

Is f differentiable at (0,0)? Explain why.

7. Let f be differentiable at every point of R with values in R2. Prove or disprove that if a,b € R, then
there is a point ¢ (lying between a, b) such that f(b) — f(a) = Df(c)(b — a).

8. Letuy+wvz+w42?2=0and ﬂvw-{- z+y-+1=0. Show that we solve z, y in terms of u, v, w near
(u,v,w,2,y) = (2,1,0,~1,0).

9. Evalute /[9(@2 + y*)dzdy, where S is bounded by the hyperbolas zy = 1, zy = 2, 2% — 32 = 1,

2

2t -yt =4

10. Let § = {(z,y,3 € R3x* + y? + 22 = 1}. Evaluate the integral //(3:l +y* + 2*)dA, where dA is
: s
the surface area element in S.
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