
Math 131 - October 3, 2014
Solutions

Warm-up Problems

1. Say the following out loud, three times:

I am a derivative machine.

2. Multiple choice. Select the correct answer.
When should you use the chain rule?

(a) In math class.

(b) In history class.

(c) Whenever you take a derivative.

(d) Whenever taking derivatives of composition of functions

(e) Always

(f) All of the above

3. If y is a function of x and you take the derivative of y, what do you get?
Solution: dy

dx
= y′

4. Describe the stories for the following. Act out each scenerio.

(a) Scenerio A: Positive velocity, positive acceleration

(b) Scenerio B: Positive velocity, negative acceleration

(c) Scenerio C: Negative velocity, positive acceleration

(d) Scenerio D: Negative velocity, negative acceleration

5. Find the derivatives of the functions.

(a) y = sin (cos (x))
y′ = − cos (cos (x)) sin (x)

(b) y = cos (sin (tan (x)))
y′ = −

(
tan (x)2 + 1

)
cos (tan (x)) sin (sin (tan (x)))

(c) y = (x2 − ex)
40

y′ = 40 (x2 − ex)
39
(2x− ex)

Lecture Problems

6. Suppose you have the hippo function, hippo(x). The only thing you know about this
function is that hippo′(x) = x

cosx+1
.

(a) Find hippo′′(x) = x sin(x)

(cos(x)+1)2
+ 1

cos(x)+1

(b) Find hippo′(x3) = x3

cosx3+1

(c) Find (hippo(x3))
′
= d

dx
(hippo(x3)) = hippo′(x3)(x3)′ =

(
x3

cosx3+1

)
3x2

(d) Find (hippo(tan(x)))′ = hippo′(tanx)(tanx)′ =
(

tanx
cos tanx+1

)
sec2 x

1



(e) Find (hippo(tan(x3 + 2)))
′
= hippo′(tan(x3 + 2))(tan(x2 + 2))′

=
(

tan(x3+2)
cos tan(x3+2)+1

)
sec2(x3 + 2)(x3 + 2)′ =

(
tan(x3+2)

cos tan(x3+2)+1

)
sec2(x3 + 2)(3x2)

(f) Find (hippo(tan(x3 + 2)))
′′
=

Solution: This is messy. The previous problems are relatively straightforward
and doable by hand. I consider this one too messy for me to expect you to do it
by hand.

9
(
tan(x3+2)

2
+1

)
x4 sec(x3+2)

2
sin(tan(x3+2)+1) tan(x3+2)

cos(tan(x3+2)+1)2
+

18x4 sec(x3+2)
2
tan(x3+2)

2

cos(tan(x3+2)+1)

+
9
(
tan(x3+2)

2
+1

)
x4 sec(x3+2)

2

cos(tan(x3+2)+1)
+

6x sec(x3+2)
2
tan(x3+2)

cos(tan(x3+2)+1)
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