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(14 points) Let E(z) = ; 'IE“
(a) (9 points) Show that E(z) is differentiable on R.
(b) (6 points) Prove that the function y = E(z) satisfies the initial value problem
Y —y=0, y(0)=1

(12 points) Prove that the function 12 js improperly integrable on [1, 00).

(14 'pbints) Prove that

_) = (3,) #(0,0)
f("”y)“{o (z.3) = (0,0)

is continuous, has first-order partial derivatives everywhere on R2 but f is not
differentiable at (0, 0).

(12 points) Let f(x,y) = (e®+ eV, €2 —e¥). Show that f is locally invertible around
every point of R?. Does f have a global inverse on R? itself? Give your reason.

. (12 points) Let

1 [T,
F(T) = 57 e “dr, T >0.

Show that F'(T) is a strictly decreasmg function in T,

. (12 points) Find the limit

vis [

lim — E k* cos(—).
n— 00 ‘n4 T
1<k,i<n

Eixplain each step of your computation

. (12 points) Let A be a n x n real ma,trlx and det A < 0. Show that there is a
positive number 4 such that

|Ax|| > §]|x]|, for all x € R™.

. (12 points) Evaluate the line integral

(2::: + y)dz + (2y (22 +y)dz + (2y — x)dy
Y

)

where C' is the oriented counterclockwise circle {(z,y) : 2° + y? = 1}.




