
Math 131 - October 27, 2014
Solutions

Fun Problems

1. What do you get if you divide the circumference of a jack-o-lantern by its diameter?
Solution: Pumpkin pi

2. Why do mathematicians sometimes confuse Halloween and Christmas?
Solution: Because Oct 31 = Dec 25

Lecture Problems

3. Do the following for the given functions.

I. Find all critical points

II. Find any other special points (end points, points not in domain)

III. Do the first derivative test for the points you found to determine the nature of
those points.

(a) f(x) = x2

Solution: f ′ = 2x = 2x
Crit points: 0 .

(b) f(x) = x3

Solution: f ′ = 3x2 = 3x2

Crit points: 0 .

(c) f(x) = 1
x

Solution: f ′ = − 1
x2 = − 1

x2

Crit points: 0.

(d) f(x) = 1
x2

Solution: f ′ = − 2
x3 = − 2

x3

Crit points: 0.

4. Same as Question 3.

(a) f(x) = 4 x3 + 6x2 − 24x + 3
Solution: f ′ = 12x2 + 12x− 24 = 12 (x + 2)(x− 1)
Crit points: -2, 1 .
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(b) f(x) = x4 + 4x3 − 16x + 3
Solution: f ′ = 4x3 + 12x2 − 16 = 4 (x + 2)2(x− 1)
Crit points: -2, 1

(c) f(x) = x2

x−1
Solution: f ′ = 2x

x−1 −
x2

(x−1)2 = (x−2)x
(x−1)2

Crit points: 0, 1, 2 .

(d) f(x) = xex

Solution: f ′ = (x + 1)ex = (x + 1)ex

Crit points: -1 .

(e) f(x) = x2ex

Solution: f ′ = (x + 2)xex = (x + 2)xex

Crit points: -2, 0 .

(f) f(x) = x log (x)
Solution: f ′ = log (x) + 1 = log (x) + 1
Crit points: e−1 .
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