
Name: Worksheet 4: Derivative Rules

Thoughts:

I have very little to say on this section. These rules are very procedural in nature. The only

thing I could provide to you would be a proof of the rules. I do not think the proofs will really be

valuable to you since only one is basic enough to follow. The rest are higher level mathematics. If

you do want to see them however, the website for Paul’s Online Notes is amazing and does very

nice proofs of them or ask me and we can work through it. The only thing I do want to say here is

that your precalculus skills are coming back! The most common issue in this section is how to apply

power rule. It seems strange since the rule is so simple, but let me give an example.

f(x) =
3
3
√
x

To find the derivative of this is actually very simple! This is a power rule in disguise. f(x) =

3(x)(−1/3). Do keep this in mind! Make your life easy and search for power rule first. Otherwise,

some notes include:

1. Quotient rule can be avoided always! Rewrite a quotient as a product:
a

b
= a

(
1

b

)
= ab−1.

2. (ex)′ = ex.

3. (ln(x))′ =
1

x
.

4. (sin(x))′ = cos(x).

5. (cos(x))′ = − sin(x).

6. All other trig derivative follow from the above 2 by other derivative rules!

7. They only get harder! Do not make these harder than they have to be!
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Problems: For all the functions below, find the derivative. All other letters besides x are to be

considered constants.

1. f(x) = x2(1− 2x)

2. f(x) =
√
x− x

3. f(x) =
x2 + 4x + 3√

x

4. f(x) = x2.4 + e2.4

5. f(x) = (x−
√
x)(x +

√
x)

6. f(x) =
x3

1 + x2

7. f(x) = ln(2)

8. f(x) = cnocwbex

9. f(x) = x4ex (Find the second derivative as well)

10. f(x) =
sec(x)

1 + sec(x)

11. f(x) = sin(x) cos(x)

12. f(x) =
x sin(x)

1 + x

13. Prove the below by using the derivatives of sin(x) and cos(x) as well as other derivative rules.

a. (sec(x))′ = sec(x) tan(x)

b. (cot(x))′ = − csc2(x)

2


