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1. {10 points) Suppose f : R — R iz continuous and fiz) is rational for all . Prove
that f is a constant function,

2. {10 points) Suppose f : R — R is differentiable such that F(z) #0for all 2 Prove
that f is one-to-ome,

3. (10 points) Let. £ : {5,8] — R be contimous. Suppose £(a) = 0, (5 = 1. snd
f:f{z]if.-; = 0. ¥ § is differentiable in {a, b), prove that there is a point ¢ € (g, )
such that f'(¢) = 6.

4. (10 points) Consider the line integral

I _f( xdy — ydx
B Rtpape {(#2 +zy+ )%

Find the limit ]jIﬂH_.mﬂfﬂ.

9- (16 points) Find the extrema of z2(1 =2} + (1 — y) + 2}(1 — z) subject to the
constraints: Tr+y+z=1,2z20,y=20and z > 0.

6. (16 points) Let £, : [0,1] — R be defined by
falz) =nz(l1-2%"° n=1,23,-..

(3} Compute Iim,, . fn} falx)dz and .lr{:‘ [ht[l“_.m fn(:"‘}]dﬂ:
(b) Does {fy} converge uniformly on [0,1]?

7. (16 points) For what values of X, does the integral

ﬁff (22 + 4%+ zz};(i 22 + g + %)

converge? Show your works.
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8. {16 points) Let B{d,r)={z e R*: |lz] < r}. SBuppose f : B(0,7) — R® is a map
with [f(O)]] < 3r and 1f(z) ~ f(y)l < 3z —yll for all 2,y € B(O, 7). Prove that
there is & unique point € B(0,r) such that f(p) = p.

9. (16 points) Show that the equation
zony = y+sing

hes a solution of the form y = f(r) for (z,9) mear (0,0). Find the first three terms
in the Taylor expansion of f{z) about z = D).




