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Lecture 04 Solutions

Solutions

1.

Find the derivative of the function f(x) = 18x
2
.

f '(x) =  ____

Solution:

The difference quotient for f(x) is

 
f(x + h) − f(x)

h
=

18(x + h)
2
 − 18x

2

h
 

 =
18(x

2
 + 2hx + h

2
) − 18x

2

h
 

 =
36hx + 18h

2

h

combine

terms

 = 36x + 18h

cancel

common h

terms

Thus, the derivative of f(x) = 18x
2
 is the function

f '(x)

 

=

 

lim

h  0
 
f(x + h) − f(x)

h
 
=

 
 

lim

h  0
 
(36x + 18h)

 
 

 = 36x  

Correct answer is: f '(x) = 36x

2.
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Compute the derivative of the function f(x) = 6x − 2.

f '(x) =  ____

Solution:

The difference quotient for f(x) is

 
f(x + h) − f(x)

h
=

6(x + h) − 2 − (6x − 2)

h
 

 =
6x + 6h − 2 − 6x + 2

h
 

 =
6h

h
combine terms

 = 6 cancel common h terms

Thus, the derivative of f(x) = 6x − 2 is the function

f '(x) =
lim

h 0
 
f(x + h) − f(x)

h
 = 

lim

h 0
 (6)  

 = 6  

Correct answer is: f '(x) = 6

3.

Compute the derivative of the given function and find the equation of the line

that is tangent to its graph for the specified value x = c.

f(x) = 
9

x
; c = 17

f '(x) =  ____  and the equation at x = 17 isy =  ____  

Solution:

If f(x) = 
9

x
, then f(x + h) = 

9

x + h
.

The difference quotient (DQ) is
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f(x + h) − f(x)

h
 =  

9

(x + h)
 − 

9

x

h
 

=  

9

(x + h)
 − 

9

x

h
  

x(x + h)

x(x + h)

=
9x − 9(x + h)

h(x)(x + h)
 

=
−9

x(x + h)
 

f '(x) = lim
h  0

 
f (x + h) − f (x)

h
 = −

9

x
2 .

The slope of the line is m = f ' 17  = 
−9

289
.

Since f(17) = 
9

17
,

(17, 
9

17
) is a point on the curve and the equation of the tangent line is

y − 
9

17
=

−9

289
(x − 17)

y = −
9

289
x + 

18

17

Correct answer is: 
9

4.

Let f(x) = 5x
2
.

Use calculus to compute the slope of the line that is tangent to the graph

when x = −6.

f '(x) = − 

x
2

 and the equation at x = 17 isy = − 
9

289
x + 

18

17
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m =  ____

Solution:

f'(−6) =
lim

h  0
 
f(−6 + h) − f(−6)

h

=
lim

h  0
5(−6 + h)

2
 − 5(−6)

2

h

=
lim

h  0
(−60 + 5h)

= −60

Correct answer is: m = − 60
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