
Long answer questions

For each long answer problem, you must give a full explanation and justification of your
answer to receive credit. A list of computations is not sufficient to gain credit!

11. (15 points) Let f(x) =
x− 10

x− 5
. Find f ′(x) and f ′′(x). Then find all the points where

f ′(x) = f ′′(x). Remember you must justify your answers to receive credit. Solution:

First, we find f ′(x) using differentiation rules:

d

dx
f(x) =

d

dx

x− 10

x− 15
.

By the quotient rule this is

( d
dx

(x− 10))(x− 5)− (x− 10) d
dx

(x− 5)

(x− 5)2
.

Since, by the power and sum rules, d
dx

(x− 10) = d
dx

(x− 5) = 1, this simplifies to

1(x− 5)− (x− 10)1

(x− 5)2
=
x− 5− x+ 10

(x− 5)2
=

5

(x− 5)2
.

Second, we’ll find f ′′(x) using differentiation rules. While we could use the quotient rule
again, we’ll instead write f ′(x) = 5(x− 5)−2 and use the constant multiple, power, and
chain rules to find,

f ′′(x) = 5(−2)(x− 5)−2−11 = −10(x− 5)−3 =
−10

(x− 5)3
.

To find the values of x where f ′(x) = f ′′(x), we set the two equal and algebraically
simplify:

5

(x− 5)2
=
−10

(x− 5)3

5(x− 5) = −10 (multiply both sides by (x− 5)3)

5x = −10 + 25 = 15

x = 3

To find the y value associated to this point, we use the definition of f ,

f(3) =
3− 10

3− 5
=
−7

−2
=

7

2
,

so the only point where the two are equal is
(
3, 7

2

)
.
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