Math 165: Honors Calculus 1 Name:

Exam II Dec. 1, 1994

There are 9 problems worth from 5 to 20 points for a total of 120 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 span of a bounded function f on [a, b].



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

a) INTERMEDIATE VALUE THEOREM.

b) MEAN VALUE THEOREM FOR INTEGRALS.

¢) EXTREME VALUE THEOREM.

d) SQUEEZING PRINCIPLE.

e) CHAIN RULE.



3. (20 pts) Compute the following limits or prove they do not exist.

. a?—a?
a) lim :

b) lim xsin —.
z—0 €T

-1
&) lim 22D
z—1tan(2x — 2)

d) lim z — [z].

z—3~



4. (20 pts) Compute the derivatives of the following functions. (Do not
simplify.)

2) )=+

b) f(z) = (522 — 3)(z® + 1)*

d) f(z) =sin®(z* — 1)

e) f(z) =uovow(r)



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. (5 pts) Prove that the polynomial f(x) = x° — 52 + 1 has a root in
[0, 1].

7. (5 pts) Determine the equation of the line tangent to the graph of the
x
function f(z) = ——— at the point (1,1/v/2).
fla) = 7= — point (1,1/v2)



8. (10 pts)

a) Prove that if f is differentiable at p then f is continuous at p.

b) Give an example of a function that is continuous p but not differ-
entiable at p. (Give a proof of this).



9. (10 pts) Let f(z) = /x and let p > 0.

a) Using the definition of continuity, prove that f(x) is continuous at p.

b) Using the definition of the derivative, prove that f'(p) = ——.

2/p



