
132 i . ' '  (HAPIER 3 DERIVATIVES

' , ,  3.1 Exgrcises

reasonlng:

0 f ' Q ) f (3) - f (2) Ltrel - fQ)l 14. f(t) : t4 - 5t

x '+ r
16. /(x) -- x _ z

lS. /(x) :',FxT1

l. On the given graph ofJ mark lengths that represent f Q)'

f(2 + i), f(i + h) - f(2), and h' (Choose h> 0') What

line has sloPe'--;- t

2. For the function / whose graph is shown in Exercise 1' arrange

the following numbers in increasing order and explain your

10. (a) If G(x) : xl(l * Zx)'find G'(a) and use it to find an

equation 
"f 

,.ft" ,urrg""t line to the curve y : xl( + 2x)

the Point (-i '  
-;) '

ffi (b) Illustrat e part(a) by graphing the curve and the tangent

on the same screen'

I l. Let f (r) :3'' Estimate the value of /'(1) in two ways:

(u) ily using Definition 2 andtaking successively smaller

values of h.

ffi 0) By zooming in on the graph of y : 3' and estimating

sloPe.

12. Let glx) : tan x. Estimate the value of g'(n l4) in two wa

(u) BV using Definition 2 andtaking successively smaller

values of h.

(b) By zooming in on the graph of y : tan x and

slope.

13-18 ttrl Find f '(a).

13.  / (x)  :3 -  2x *  4x2

2 t + l
15. f(r) : ---:--

t +  J

1
l l .  . l t x l :  

- - -
' J X + L

19-.24 tttt Each limit represents the derivative of some

some number a. State such an f and a in each case'

IN
ul

3. For the function I whose graph is given' affange the fgllowing

numbers in increasing order and explain your reasoning:

0 s'e?,) s'(0) g'(D s'@)

4. If the tangent line to y : f (x) at (4' 3) passes through the point

(0,2), frnd /( ) and f 
'(4)'

5. Sketch the graph of a function / for which /(0) : 0' /'(0) : 3'

f  
' ( r ) : 0 ,  and  f  

' ( 2 )  :  - t '

6 .Ske tch theg rapho fa func t i ong fo rwh i chg (0 ) :0 ,9 ' ( 0 ) : 3 '
g'( l)  :  o'  and g'(2) :  r '

7. lf f (x) : 3x2 - 5x, find f 
'(2) and use it to find an equation

of the tangent line to the parabol a y : 3x2 - 5x at the

Point (2,2).

8. If g(x) : 1 - x3, find 9'(0) and use it to find an equation of the

tangent line to the curve y : I - x3 atthe point (0' 1)'

9. (a) If F(x) : x3 - 5x * 1' find F'(1) and use it to find an

equation of the tangent line to the curve y : x3 - 5x * t

at the Point (1, -3) '

ffi (b) Illustratef* i"l by graphing the curve and the tangent line

on the same screen'

25-26 ttll A particle moves along a straight line with

motion , : f (t),where s is measured in meters and t in

Find the velocitY when t : 2'

25.  f ( t ) :  t2  -  6r  -  5 2 6 .  f ( t ) : 2 t 3 - t + l

27. Thecost of producing r ounces of gold from a new gold

is C:/(x) dol lars.

(a) What is the meaning of the derivative /'(x)? What

units?
(b) What does the statement /'(800) 

: 17 mean?

i"i m you think the values of f 
'(x) will increase or

in the short term? What about the long term?

( 1  + h ) 1 0 - 1
19. l tS' h

' )x - ?)

21. lim------'---
x - 5  - X - )

c o s ( z r + 1 2 ) + 1
23. I'S h

t1o* -z
20. I'S

tanx - |
22. lim ---------;;

x-n/4 X - 'lTl+

f + t - z
24. 1'$--t _ |
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L The number of bacteria after t hours in a controlled laboratory
experimentisn:f(t) .
(a) What is the meaning of the derivarive f 

'(5)? Whar are irs
units?

(b) Suppose there is an unlimited amount of space and
nutrients for the bacteria. Which do you think is larger,
/'(5) or /'(10)? If the supply of nurrients is limited, would
that affect your conclusion? Explain.

.lf. The fuel consumption (measured in gallons per hour) of a car
traveling at a speed of z miles per hour is c : f (u).
(a) What is the meaning of the derivative f 

'(u)? What are its
units?

(b)Write a sentence (in layman's terms) that explains the
meaning of the equarion f 

'(20): -0.05.

l. The quantity (in pounds) of a gourmet ground coffee that is
soldby a coffee company at a price of p dollars per pound
kQ:  f@) .
(a)What is the meaning of the derivative /'(8)? What are its

units?

0)ls /'(8) positive or negarive? Explain.

l. Let 1'(r)be the temperature (in "F) in Dallas / hours after mid-
night on June 2, 2001. The table shows values of this function
recorded every two hours. What is the meaning of Z,(10)?
Estimate its value.

Life expectancy improved dramatically in the 20th century. The
table gives values of E(t), rhe life expectancy at birth (in years)
of a male born in the year / in the United States. Interpret and
e$imate the values of E'(1910) and E'(1950).

T E(r) t E(0

1900
r 9 1 0
1920
r 930
1940
1950

48.3
5 r . 1
55.2
57.4
62.5
65.6

r 960
t910
r 980
1990
2000

66.6
67 . r
70.0
7 1 . 8
14 .1
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33. The quantity of oxygen that can dissolve in water depends on
the temperature of the water. (So thermal pollution influences
the oxygen content of water.) The graph shows how oxygen
solubility S varies as a function of the water temperature Z.
(a) What is the meaning of the derivative S'(Z)? What are its

units?
(b) Estimate the value of S'(16) and inrerprer ir.

s
(me/L)

t6

L2

8

4

32 40 Z ('C)

The graph shows the influence of the temperature Z on the
maximum sustainable swimming speed,s of Coho salmon.
(a) What is the meaning of the derivative S'(Z)? What are its

units?
(b) Estimate the values of S'(15) and S'(25) and interprer rhem.

s
(cm/s)

20

35-36 ttl Determine whether /'(0) exists.

34.

35. /(,r) :

36 .  f (x ) :

r f  x * 0

i f x : 0

r f  x * 0

i f - r : 0

{ ; ' - '

{;"- 

*

)CfeaSe

Lin.

Ear ly  Methods for  F ind ing Tangents

The first person to formulate explicitly the ideas of limits and derivatives was Sir Isaac Newton in
the 1660s. But Newton acknowledged that "If I have seen further than other men, it is because I
have stood on the shoulders of giants." Two of those giants were Pierre Fermat (1601-1665) and
Newton's teacher at Cambridge, Isaac Barrow (1630-1617). Newton was familiar with the methods
that these men used to find tangent lines, and their methods played a role in Newton's eventual
formulation of calculus.

t 0 2 4 6 8 l 0 l 2 t 4

T - a
t - ) 13 70 69 72 B I 88 9 1


