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All variables are real numbers. n denotes natural numbers.

1. (15%) Let f : [a,b) — R be a continuous and strictly increasing function.
Suppose that the inverse function f~! exists. Show that f~! is Riemann integrable on

[£(a), SO

> .n
2. (15%) Does Z %e_m converge for all z € [0,1]7 Show your reason.

n=1
3. (15%) Suppose that a sequence of differentiable functions f, : (—a,a) — R converges
to a differentiable function f : (—a, a) — R uniformly. Does f'(0) = lim f;(0)? Prove it
: n—00 "

or give a counter-example.

4. (15%) Find c € R such that |c — sin | < 0.0001.

N

5. (20%) Let F': (0,00) x (0,00) — R and F(z,y) =] e™|sint| dt.
0

(i) Is F' continuous with respect to z and y? Show your reason.

(

' oF
ii) Is F differentiable with respect to = and y? Show your reason. If it is, find B

6. (10%) Use Green’s formula to show that the area of a bounded closed regular

domain 2 C R? equals f zdy.
a0

7. (10%) Find a function f : (—1,1) — R such that f' exists only at z = 0, ie,
f is differentiable at 0 and is not differentiable elsewhere.
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