
	

	 Name:		Solutions	 Date:										

Larson	section	2.1	

2A.1	Exercises	

The	Derivative	and	the	Tangent	Line	Problem	
Find	𝒇′(𝒙)	using	the	formal	definition	of	a	derivative.		Show	all	work.	

1. 𝑓 𝑥 = 10𝑥 + 7	

𝑓L 𝑥 = lim
M→O

𝑓 𝑥 + ℎ − 𝑓 𝑥
ℎ

	

= lim
M→O

1
ℎ
	 10 𝑥 + ℎ + 7 − 10𝑥 + 7 		

= lim
M→O

1
ℎ
	10𝑥 + 10ℎ + 7 − 10𝑥 − 7 	

= lim
M→O

1
ℎ
	10ℎ 	

= 𝟏𝟎	

2. 𝑓 𝑥 = 6𝑥 − 𝑥U	

𝑓L 𝑥 = lim
M→O

𝑓 𝑥 + ℎ − 𝑓 𝑥
ℎ

	

= lim
M→O

1
ℎ

6 𝑥 + ℎ − 𝑥 + ℎ U − 6𝑥 − 𝑥U 	 	

	
To	be	checked	on	assignment	

3. 𝑓 𝑥 = 3𝑥 + 4	

𝑓L 𝑥 = lim
M→O

𝑓 𝑥 + ℎ − 𝑓 𝑥
ℎ

	

= lim
M→O

3 𝑥 + ℎ + 4 − 3𝑥 + 4
ℎ

	

= lim
M→O

3 𝑥 + ℎ + 4 − 3𝑥 + 4

ℎ 3 𝑥 + ℎ + 4 + 3𝑥 + 4
					

= lim
M→O

3ℎ

ℎ 3 𝑥 + ℎ + 4 + 3𝑥 + 4
				

= lim
M→O

3

3 𝑥 + ℎ + 4 + 3𝑥 + 4
				

= 	
3

3𝑥 + 4 + 3𝑥 + 4
=

𝟑
𝟐 𝟑𝒙 + 𝟒

	

4. 𝑓 𝑥 = U
]^_

	

𝑓L 𝑥 = lim
M→O

𝑓 𝑥 + ℎ − 𝑓 𝑥
ℎ

	

= lim
M→O

2
𝑥 + ℎ + 3 −

2
𝑥 + 3

ℎ
	

= lim
M→O

2 𝑥 + 3 − 2 𝑥 + ℎ + 3
ℎ 𝑥 + ℎ + 3 𝑥 + 3

	

= lim
M→O

−2ℎ
ℎ 𝑥 + ℎ + 3 𝑥 + 3

	

= lim
M→O

−2
(𝑥 + ℎ + 3)(𝑥 + 3)

	

=
−2

(𝑥 + 3)(𝑥 + 3)
=

−𝟐
𝒙 + 𝟑 𝟐	

Find these derivatives directly 
5. Find	𝑓L 3 	if	𝑓 𝑥 = 3𝑥U − 5	

𝑓L 3 = lim
M→O

𝑓 3 + ℎ − 𝑓 3
ℎ

	

= lim
M→O

3 3 + ℎ U − 5 − 3 3U − 5
ℎ

	

= lim
M→O

3 9 + 6ℎ + ℎU − 5 − 22
ℎ

	

= lim
M→O

18ℎ + 3ℎU

ℎ
= lim

M→O
18 + 3ℎ = 𝟏𝟖	

6. Find	𝑓L 2 	if	𝑓 𝑥 = 𝑥 + 5	

𝑓L 2 = lim
M→O

𝑓 2 + ℎ − 𝑓 2
ℎ

	

= lim
M→O

2 + ℎ + 5 − 2 + 5
ℎ

	

= lim
M→O

7 + ℎ − 7
ℎ 2 + ℎ + 5 + 2 + 5

	

= lim
M→O

1
7 + ℎ + 7

=
1
2 7

	



		

	


