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1. (14 points} Let E(x) = T L
k=1}

{a) (9 points) Show that E(z) is differentiable on B,

(b) (5 points) Prove that the funciion y = E{x] satisfies the initial value problem
y—y=0  y0=1
2. (12 points) Prove that the function 222 is improperly integrable on [1, 50}

3. {14 points) Prove that

e 12 . . , .
fizy = i {z.y) #{0.0)
o U (z.y) = {0.0)

N - . . . . o2 1o s
is continuous, has first-order partial derivatives everywhere on B, but [ is not
differentiable at (0, 0],

4. {12 points) Let flz,y) = (7 +e¥, 7 —e¥). Show that f s Jocally invertible around
every poinl of B?. Docs [ have a global inverse on R? itself? Give your reason.

[

. (12 points) Let

F{T) = 1/T"*11‘0
{ — e de, T = 0.
Lo ZT

Show that F{T") is a strictly decreasing funciion in 7

6. (12 points) Find the limit

Explain each step of your computation.

7. (12 points) Let A be o n x noreal matrix and det A < 0. Show that there 1s a
positive number & such that

Il = allxll, for all x € &7,

& (12 points) Lvaluate the line integral

[ (2r + yide + '2(;71\&4}
B kr’ 2yt

where (s the oriented counterclockwise cirele {(x, 35 27 +3° = 1}




