Math 165: Honors Calculus 1 Name:

Exam II Nov. 19, 1998

There are 8 problems worth a total of 110 points.

1. (20 pts) Define the following concepts precisely.
a) lim f(z) = A.

T—p

b) A function f is continuous at p.

¢) The inverse of a 1-to-1 function f(x).

d) The derivative f'(z) of a function f(x).



2. (20 pts) State the following theorems precisely.

a) BAsic LIMIT THEOREMS.

b) INTERMEDIATE VALUE THEOREM.

¢) EXTREME VALUE THEOREM.

d) MEAN VALUE THEOREM FOR INTEGRALS.



3. (20 pts) Evaluate the following limits (justify your answers!) or prove
they do not exist.

a) lim(x — 1)sin

z—1 xr —
-1
b lim S5 =1
z—0 ;EQ

¢) lim 2°* — [27]

r—2~

d) mz\ui\



4. (15 pts)

1
a) Let f(z) =23 + > 0. Compute f'(x).

axr +b
a—bxr’

b) Let a and b be constants, not both zero, and let f(x) =
Show that f'(z) > 0 for x # a/b.

c) Let f(x) = (ax+b) cos(x) + (cx +d) sin(z). Determine values of the
constants a, b, ¢, d, such that f'(z) = zsin(z).



5. (10 pts) Let f be an integrable function on [a, b] and let
F(z) = / f(t)dt. Prove that F'is continuous at ¢ € [a, b].

6. (b pts) Let n > 2 be a positive integer. Prove that the polynomial
f(z) = 2" —nx + 1 has a root in [0, 1].



7. (10 pts) Find the largest interval I containing x = 1 on which the

has an inverse. Give a formula for the corre-

function f(x) =
/() 1+ 22
sponding inverse function, f~*(z), as a function of x and determine its

domain.



8. (10 pts)

a) Using the definition of continuity, prove that f(x) = 2* is continuous
at any real number p.

b) Using the definition of the derivative, prove that the derivative of

fl@) = Vais f(a) = Qlf



