Math 350 NAME
Final
J. Rosen

Instructions: Answer all 8 questions. Show all your work

1) Let {a,} be a convergent sequence with limit L. Prove that {a,} is bounded above
and below.

2) Let a > 0 be a real number. Use an (¢,8) - argument to prove lim /x = Ja

X—=a

3) Let I be any interval or real numbers and assume g : I - R is differentiable.
Assuming |g'(x)| < 3 for all x € 1, prove that g must be uniformly continuous on 1.



4) Prove the Product Rule for differentiation. Thatis, if f and g are differentiaple at
xo, then, using the definition of derivative, prove (fg)' (xo) = fx0)g' (x0) + g(x0)f (x0)

5) Let fix) = x7 and let a # 0, a real number. Using the definioin of derivative prove
f (a) = %a% (the difference of cubes formula could help).



1 ifx+1
0 ifx=1
a) Show S (f;P) = 2 for every partition P of [0,2].

b) Show fis integrable on [0,2] as follows: for any € > 0,find a partition P of [0,2] such
that S (f;P.) = 2 — %¢. Then combine this with the result in (a).

6) Define 4 : [0,2] - R by flx) = {

- 2
c) What is the value of I £, briefly explain
0

7) Suppose f : [a,b] - R is continuous. Prove fmust be Riemann integrable.



8) Suupose Y_a, and )_ b, are series of positive terms with lim ‘;— = 1. Prove

n—0

a) If 3" b, converges, then > a, converges and
b) if Y b, diverges, then > a, diverges.



