
Math 221 Exponential functions and logs November 21, 2016

Find the derivatives of the following functions.

1. f(x) = 2x Hint: Write 2x as eln(2
x), which is the same as e(ln 2)x.

2. f(x) = ax, where a is any positive number.

3. f(x) = ln(x) Hint: write y = ln(x), then rewrite in terms of exponentials, and
use implicit differentiation to find dy

dx

4. f(x) = log2(x) Hint: use the change of base formula to write in terms of natural
log.

5. f(x) = loga(x), where a is any positive number.

6. f(x) = e2x cos(x)

7. f(x) =
lnx

x

8. f(x) = ln(2x)

9. f(x) = ln(1/x)

10. f(x) = x ln(x)− x

11. f(x) = xx Hint: see hint for #1.

12. f(x) = ln(3 ln(x))

13. f(x) = x1/x

14. f(x) = (ex)x

15. f(x) = xxx
Hint: To knock an apple out of a tree, you hit it with a log. To knock

an apple out of a tree which is on top of another tree, you first use a log to knock
the top tree down, then you use another log to knock the apple out of that tree.

For the following functions, find the domain, and find all critical points and classify
each critical point as either a local maximum, a local minimum, or neither.

16. f(x) = xe−x

17. f(x) = ex + e−2x

18. f(x) = x ln(x)

19. Find all solutions to the following equations.

(a) ex − e2x = 0

(b) ex + e2x = 0

(c) ln(x) = −1
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(d) ln(x) + ln(x + 1)− ln(x + 2) = 0

20. Draw rough sketches of the following graphs. These should be quick and easy –
use basic properties to relate them to graphs you know.

(a) y = ex

(b) y = ln(x)

(c) y = e−x

(d) y = −ex

(e) y = −e−x

(f) y =
(
2
3

)x
(g) y = − ln(x)

(h) y = log3(x)

(i) y = ln(−x)

(j) y = ln
(
1
x

)
(k) y = log 1

2
(x) Hint: base change to log2?

21. Draw a nice graph of f(x) = ln(x)
x2 . Label all critical points and inflection points,

find the domain and range, and make sure your graph shows where the function is
concave-up and concave-down, and what happens as x→ 0+ and x→∞. (There
may be some “ugly” numbers, but you should still be able to draw a nice graph
without using a calculator.)


