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L. {12 poinis) Suppose f : B — R is continuous and f(x) is rational for all z. Prove
that f is a constant function

2. (12 points) Let f : R — R be differentiable and suppose there is a constant M > ¢
such that |f'(x)| < M for all 2. Prove that f is vniformly contimueus on R.

3. (12 points) Let f : [a,8) — R be continuous. Suppose fla) = @, f (6) = 1, and
Pflz)dz =0, If { is differeniiable in (z, b), prove that there is a point ¢ & {a,b)
such that f'(c) = 0.

4. (12 points} Consider the line integral

zidy — yidx
Iﬂzﬁ A :
i HP=RE T° + 2y + Yy
Find the limit limp. .o 75,

3. {12 points) If f: R? — R is continuous, prove thai J is not one-to-one,
6. (15 points) Let £, : [0,1] — R be defined by
@) =nx{l—2%" n=123,....

{a) Compute lim, .. fy fu(z)dz and [Mlim,, fal2)ldz.
(b) Does {£,} converge uniformly on [0, 1j?

7. (15 peints) For whst values of A, does the integral

it
'1/.1.;{[ (Z2+ 3 + 2t + 22 + 92 1 27)
converge? Show your works.
8. {15 points) Let B(0,r) = {z € B*: [lz]] € r}. Suppose J:B{G,r) — R*is a map

with [|f(O}| < gr and |}f(2) — (Ml < o~ gl for all =,y € B(0,r). Prove that
there is a unique point p € B(0, r) such that fip) =p.
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9. {15 points} Show that the equation
yeine = 2+ sy

has a solution of the form y = f{z} for {z,y) near {0,0). Find the first three terms
in the Taylor expansion of f{z) about z = 0.



