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1. (4 Points) Where is the following function continuous?

f(x) =

 x2 x < 0;
|x− 2| 0 ≤ x ≤ 4;√

x 4 < x.

Possible points of discontinuity of f are at x = 0 and x = 4.
We need to compute the following:

lim
x→0−

f(x) = lim
x→0−

x2 = 0;

lim
x→0+

f(x) = lim
x→0+

|x− 2| = 2;

lim
x→4−

f(x) = lim
x→4−

|x− 2| = 2;

lim
x→4+

f(x) = lim
x→4+

√
x = 2;

f(4) = 2.

All of these conditions imply limx→0 f(x) DNE and limx→4 f(x) = f(4) so f is discon-
tinuous at x = 0 and continuous at x = 4. f is continuous at all other numbers.

2. (2 Points) A certain bacteria culture grows exponentially. In one hour, the popula-
tion grows from 500 to 800. Write a formula expressing the population P as a function
of the time t in hours.

The model is P (t) = P0b
t where we need to determine b. P0 = 500, P (1) = 800 = 500b1

so b = 8/5 and P (t) = 500(8/5)t.

3. (2 Points) Determine the following: lim
n→∞

12

(
1− 1

2n

)n

. Recall limn→∞
(
1 + r

n

)n
=

er. This limit has r = −1/2, so limn→∞ 12
(
1− 1

2n

)n
= 12e−1/2.

4. (2 Points) Suppose log3 A = b where A and b are positive numbers. Rewrite the
given logarithm as a function of b.

log3

(√
3A

)
.

We use the product-sum rule for logorithms:

log3

(√
3A

)
= log3

(
(3A)1/2

)
=

1

2
(log3(3) + log3(A)) =

1

2
(1 + b)


