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CHAPTER 3 DERIVATIVES

I I G U R E  5

TIGURT 6

Toble of Differenliofion Formulos

l-20 rttt Differentiate the function.

t .  f ( r ) : 1 8 6 . 5

3 .  f ( * ) : 5 x - l

5 , f ( x ) : x ' + 3 x - 4

7. f  ( t ) :  ; ( /  + 8)

9.  v(r)  : \nr '

s
* U')  :  nxn- l
ax

( f + g ) ' : f ' t g '

/  
" \ ,  " t  

r - l

( f )  - s I  - I s
\s /  s '

So the slope of the tangent line at (t, i) is

dv l  r - 3 ' r 2  1
d*1, : , : t lEo+r 'zY:-  4

We use the point-slope form to write an equation of the tangent line at (t, j)'

y - ; : - I ( r -1 )  o r  y : - I *+1

The curve and its tangent line are graphed in Figure 5'

EXAMptt I I At what points on the hyperbola xy : 12 is the tangent line parallel to the

l i n e 3 x * y : 0 ?

SOLUTI0N Since xy : 12 can be written as y : 12/x, we have

+: n+("- ') : r2(-x-): -Y
d x  

' -  
d x r  

/  ' L \  J \  /  
x '

Let the x-coordinate of one of the points in questionbe a. Then the slope of the

line at that point rs -l2f a2. This tangent line will be parallel to the line 3"r * y = 0,

! : -3x, if it has the same slope, that is, -3. Equating slopes, we get

- r 2  - - 2  o r  a ' : 4  o r  a : + 2- 7 :  - J

Therefore, the required points ate (2,6) and (-2, -6). The hyperbola and the

are shown in Figure 6.

We summarize the differentiation formulas we have learned so far as follows.

d-  ( c )
dx

: 0

(cf)' : cf'

(fg)' : fg' -r gf'

( f -  g ) ' : f ' -

2. f(") : ,m
4. F(x) : -4xro

6. g(r):  5-tr8 - 2xs + 6

S .  f ( t ) : i t u  
-  3 t4  +  t

10 .  R ( t )  : 5 [3 t5

l l .  r ( t )  : 6 t - e

13. r(r) : (Jr) '

15. Y : a-z/s

1 7 ,  y : 4 n z

12. R(;) :+

14. f(t): {,- +
16. y: 4fr

18. g(u) : ,0'u t



l l , a = t 2

StfiION 3.3 DIFFTRENTIATION FORMULAS :". I55

m 47-48 rrrr Estimate the value of f 
'(a) by zooming in on the graph

of /. Then differentiate f to find the exact value of f 
,(a) and com-

pare with your estimate.

47 .  f ( x )  : 3x2  -  x3 ,  a :  I 4 8 .  f ( * \ : I l t i ,  a : 4
tf. Findthe derivarive of y : (r, + 1)(x3 + l) in rwo ways: by

using the Product Rule and by performing the multiplication
firs. Do your answers agree?

[, Find the derivative of the function

F ( . r )  :  x - 3 x J x

\/x

in two ways: by using the euotient Rule and by simplifying
flrst' Show that your answers are equivalent. which method do
you prefer?

I-w 20 .u :W+2 , /V

ffi +q. (a) Use a graphing calculator or computer to graph the func-
tion /(x) : xo - 3x3 - 6x2 + 7x + 30 in the viewins
rectangle [-3, 5] by [-10, 50].

(b) Using the graph in part (a) to estimate slopes, make a
rough sketch, by hand, of the graph of /,. (S. (See Example I
in Section 3.2.)

tttt Differentiate.

(c) Calculate f 
'(x) and use this expression, with a graphing

device, to graph f 
,. Compare with your sketch in part (b).

ffi so. (a) use a graphing calculator or compurer to graph the function
g(x) : xt/(x, + 1) in rhe viewing rectangle y_+, +1ay
[ -  1 ,  1 .5 ] .

(b) using the graph in part (a) to estimate slopes, make a rough
sketch, by hand, of the graph of g,. (See Example I in Sec_
tron 3.2.)

(c) Calculate g'(x) and use this expression, with a graphing
device, to graph g,. Compare with your sketch in part (b).

5l-54 rrr Find an equation of the tangent line to the curve at the
given point.

rt
)r

V(x): (Zx3 + 3)(;ra - 2r)

Y(u): 1u-z * u-3)1us - 2u,)

l r  r \
r ( i )  : l i - + f t ' ' ' + sy ' y

\ y -  y - / '

y: l i (r  -  t)

3 x -  I

/ . x +  |

t2
v = -_=--'  

3 t ' - 2 t + 1

a3 - zarfri

U

I
)=--:--:_-'  

x ' * x ' * l

y = a x 2 t b x * c

r2
v = --='  

l + J r

y= irtQ, + t + t-1)

A

/(rl : -
C

x l -

1 t

28. f (rl : 
' '  

=-
4 l t '

t 3 + t
30. v' a + ^

I  - Z

r
3 2 .  v :  

! : -  '
- 

1/x I I

3 4 . Y : x 2 + x 1 - x - l * x - 2

S

Edd

The general polynomial of degree n has the form

P( r ) :  a , xn  I  a , -  t xn - l  +  .  .  .  I  a2x2  I  a1x  I  ao

vlhere a, # 0. Find the derivative of p.

tttt Find /'("r). Compare the graphs of f and f 
, and,use them

in why your answer is reasonable.

l(x)= xl&' - t)

/(r)= 3r" - 5x3 + 3 a6 .  f ( x ) : *+ !

5 l . v :
2x Ji

x  *  I '
( 1 ,  1 )

( r , 2 )

5 2 . v : (4 ,0 .4 )
x  I  I '

y : x + $ , 54. y :  ( I  + 2x)2, (1, 9)

55. (a) The curve y : l/(I * xr) is called a witch of Maria
Agnesi. Find an equation of the tangent line to this curve at
the point (- t ,  i ) .

n: (b) Illusrrate parr (a) by graphing the curve and the tansenr line
on the same screen.

56. (a) The curve y : x/(r * x') is cailed a serpentine. Find an
equation of the tangent line to this curve at the point (3, 0.3).

ffi @) Illustrate part (a) by graphing the curve and the tansent line
on the same screen.

57. Suppose that f (5) : l, f 
'(5) : 6, g(5) :

Find the followine values.
(a) (fs)'(s) (b) (f/s)'(s)

58 .  I f  f ( 3 ) : 4 ,g (3 ) : 2 ,  f ' ( 3 )  
-  - 6 ,  andg , (3 ) : 5 ,  f i nd the fo l_

lowing numbers.

(a) (f + s)'(3) @) (fs),(3)

I  f \ '  /  r  \ '( c ) l a l ( 3 )  r a r  { a l t : l\ s /  \ f _s / "
59. If f (x) : Jig(r), where g(:4) :8 and g,(4) :7,find, f 

,(4).

60. If h(2) : 4 and.h'(2) : -3, find

3 6 .  y : 4

CX
y : -'  

I * c x

u u - 2 u 3 + 5
} : - - - , . -

u-

42. f (x) :
a x * b

c x t d

, B  C
- ; t 7

38.

40.

-3, and g'(5) :  2.

(c) (s/f)'(s)

*(ry)l ,


