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1. Compute derivatives of the following functions.
1.1 csc x = 1

sin x

1.2 sec x = 1
cos x

1.3 cot x = cos x
sin x

1.4 ex sin x
1.5 sin x cos x

x2+2x+1

2. Let f (x) = a cos x + b sin x .
2.1 Suppose that f (0) = 3 and f (π/2) = −2. What are a and b?
2.2 Suppose that f (0) = −1 and f ′(π) = 4. What are a and b?
2.3 Suppose that f ′′(π) = 0 and f ′′′(2π) = 3. What are a and b?

3. For each of the functions below, determine whether or not you
would use the chain rule to take the derivative of the function. If it
is, what is u?
3.1 sin(ex)
3.2 ex sin x
3.3 cos(1/x)
3.4 1

x2

3.5 5x + e(x
2)

3.6 sin cos x
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Solution 1.1

d

dx

(
1

sin x

)
=

sin x · d
dx (1)− 1 · d

dx (sin x)

sin2 x

=
sin x · 0 − 1 · cos x

sin2 x

=
− cos x

sin2 x
.



Solution 1.2

d

dx

(
1

cos x

)
=

cos x · d
dx (1)− 1 · d

dx (cos x)

cos2 x

=
cos x · 0 − 1 · (− sin x)

cos2 x

=
sin x

cos2 x
.



Solution 1.3

d

dx

(cos x
sin x

)
=

sin x · d
dx (cos x)− cos x · d

dx (sin x)

sin2 x

=
sin x · (− sin x)− cos x · cos x

sin2 x

=
−(sin2 x + cos2 x)

cos2 x

= − 1
cos2 x

.

The last line is from the identity sin2 x + cos2 x = 1.



Solution 1.4

This will use the product rule.

d

dx
(ex sin x) = ex

d

dx
(sin x) +

d

dx
(ex) sin x

= ex cos x + ex sin x .



Solution 1.5
For complicated functions like this, it’s often helpful to zoom on part of
it at the beginning. Let’s start by taking the derivative of the numerator.

d

dx
(sin x cos x) = sin x

d

dx
(cos x) +

d

dx
(sin x) cos x

= sin x(− sin x) + cos x cos x

= − sin2 x + cos2 x

= cos2 x − sin2 x .

Now let’s look at the whole thing.

d

dx

(
sin x cos x

x2 + 2x + 1

)
=

(x2 + 2x + 1) · d
dx (sin x cos x)− sin x cos x · d

dx (x
2 + 2x + 1)

(x2 + 2x + 1)2

=
(x2 + 2x + 1) · (cos2 x − sin2 x)− sin x cos x · (2x + 2)

(x2 + 2x + 1)2
.

There isn’t much we can do to simplify this, so we’ll just leave it like that.



Solution 2.1

For all of these, it will be useful to calculate f ′, f ′′, and f ′′′ first.

f ′(x) = −a sin x + b cos x

f ′′(x) = −a cos x − b sin x

f ′′′(x) = a sin x − b cos x

We know that f (0) = 3 and f (π/2) = −2. Since
f (0) = a cos 0 + b sin 0 = a · 1 + b · 0 = a and
f (π/2) = a cos π

2 + b sin π
2 = a · 0 + b · 1 = b, we know that a = 3 and

b = −2.



Solution 2.2

We know that f (0) = −1 and f ′(π) = 4. Since
f (0) = a cos 0 + b sin 0 = a · 1 + b · 0 = a, we know that a = −1. Since
f ′(π) = −a sinπ + b cosπ = −a · 0 + b · (−1) = −b, we know that
−b = 4, so b = −4.



Solution 2.3

We know that f ′′(π) = 0 and f ′′′(2π) = 3. Since
f ′′(π) = −a cosπ − b sinπ = −a · (−1)− b · 0 = a, we know that a = 0.
Since f ′′′(2π) = a sin 2π − b cos 2π = a · 0 − b · 1 = −b, we know that
−b = 3, so b = −3.



Solution 3

1. d
dx (sin(e

x)) requires the chain rule. The inside is u = ex .

2. d
dx (e

x sin x) does not require the chain rule—only the product rule.

3. d
dx (cos(1/x)) requires the chain rule. The inside is u = 1/x .

4. d
dx

( 1
x2

)
does not require the chain rule—we can just use the power

rule.
5. d

dx

(
5x + e(x

2)
)

requires the chain rule. The inside is x2.

6. d
dx (sin cos x) requires the chain rule. The inside is u = cos x .


