124 CHAPTER 2 - Differentiation

LXERCISES FOR SE

n Egerci‘slés' .‘-1;_6_,_ use the Produci Rule to difféi*eqtiate the
funetion. c : '

L gl = 0+ D 2
3, b = Yi* + 4)

, 5, f(x) = x*cosx

2‘. f) = (6x + SHx ~ 2)
4, g(s) = V5@ — 5)
6. glx) = Jxsin x

In Exercises 7-12, use the Quotient Rule to differentiate the
function.
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Cx
7.0 = 771 8. g =57

3 - B
9. hix) = ;‘[ﬁ 10. his) = 7;157

12, f() = 5:—2—‘

In Exercises 13-18, find f “(x) and f(c). J}Jﬁj’
Value of ¢

Function
N R e PR
W flx) = &> — 2+ D3 — 1) c=1
24

15 16) =3 c=1
xt 1 .

16. fix) -_xv 1 c=2

17, f{x) = xcosx c= %
_ sinx s

18. f(x) = < c=

Quotient Rule (see Example 6).

Function Rewrite Differentiate Simplify
x4+ 2 Co L
19, v = . ; SO R o
Y=
5x2 — 3
20. y =
y 4
7
A.y= 3x3
X 4
2.y 7 532
‘ 4x3/2 L _ .
23. y= ud [FETRE Goeyeno G 5
X
3x?— 5 :
- —_—— [E31 ]
24, ¥ =

O+t 2
2. f) = A

3 - 2x— x*
50 =

o L)

. fl) ="

o 31 h(s) = (5 — 2P
/ ,

Py W/‘P(‘"()%O 2 - ; . 5 |
33 f(-i- = *\/ 3d. g(x) = XZ(__ - ;;—_-I-—_l-)

NS . ¢ ()\
(938, flx) = (35 + 4x)(x%\5)(xﬂqj- 1)
36. f(x) = (> — D7+ )2+ x + 1)

In Exercises 39

In Exercises 19-24, complete {he table without using the E@

s 1 Exercises 59-62, evaluate the derivative of the function at the

In Exercises 2538, find the derivative of the algebraic function.

3. fx =x4(1 - xfr]) |
30. f0) = YV +3)
32, k) = (& — 1

Ix+ 5

Jx

1

X

x—3

2

37, ) = 5 » © is a constant
38, f6) = e
. flx) = is a constant
f Tia ©

function.
39, f() = t*sin? 40. f(&) = (6 + 1)cos
a. ) == a2 ) =

43, f(x) = —x +fanx 44, y = x + cotx

45, gl = 4/t + Bsect 46. hs) = l? — 10cse s

3(1 — sin¥) sec X
4. Y= " cosx 8.y
49.y=.—cscx—-s'mx 50. y = xsinx t cosx

51, flx) = % tanx 52, f(x) = sinxcosx

53, y = 2xsinx + xtcosx

In Exercises 55-58, use a compuier algebra system 1o differen-

tiate the function.

41
55, g(x) = (i . 2)(2;: -~ 5)
7y — ' .
56. flx) = (%’3)&2 +x+1)
¢} sin 8
57. ¢ = 7 "5in 0 58. fl6) = 1-~'l cos 0

indicated point. Use a graphing utility to verify your resulti.

1 +cscx -
9. y= 1 —cscx (6’ 3) ;
60. f(x) = tanxcotx (1,1)
6L n() = 25 (mﬁl)

d o
62. flx) = sinx(sinx + €08 x) (% 1)

—54, find the derivative of the trigonometric

54, h(0) = 50sec b+ @tan 0 |




SECTION 2.3

63—68, (a) find an equation of the tangent line fo
ph of S at the indicated point, (b) use a graphing utility
ph the function and its tangent line at the point, and (c)

9 s -
he derivative feature of a graphing utility to confirm your

Point L
() = (¢ — 3x+ Dlx +2) (1,-3)
) = (x — 1)(x2 - 2) {0, 2)
' (2.2)

()

sigercises 69 and 70, determine the point(s) at which the
aph of the function has a horizontal tangent.

-2

X2 X
x4+ 1

x—1

109 = 70. /() =

Exercises 71 and 72, verify that f’(x) = g ‘(x), and explain the
‘feélationship between f and g. !
s SN

ey 3x L Sxtd
V) = 8w =""T3
H _ 4
72. £0) = sin xx 3x1 o) = 4in xx 2x

“In Exercises 73 and 74, find the derivative of the function J for

an 6 o =1,2, 3, and 4. Use the result to write a gencral rule for f{(x)
‘i’ terins of 2.
ren- BT ‘ R -
73 Flx) = x"sinx 74, f(x) = C(:f)'

v

Area The length of a rectangle is given by 2t + 1 and its
height is /7, where ¢ is time in seconds and the dimensions are
in centimeters. Find the rate of change of the area with respect
to time.

5

76

Velwme The radius of a right circular cylinder is given by
ot + 2 and its height is %\ﬁ, where ¢ is time in seconds and
the dimensions are in inches. Find the rate of change of the

1

it the
. - volume with respect to time.

7

Inventory Replenishment The ordering and transportation
cost € for the components used in manufacturing a certain
“product is :

v

C N 2010 x
C= 100(— ——) >
2 tyra0) 2!

where € is measured in thousands of dol

The Product and Quotient Rules and Higher-Order Derivatives
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78. Boyle’s Law This Jaw stales that it the temperature of a gas
rémains constant, its pressure is inversely proportional to its vol-
ume. Use the derivative to show that the rate of change of the
pressure is inversely proportional to the square of the volume.

79. Population Growih A population of 500 bacteria is introduced
into a culture and grows in number according to the equation
4 o o L \f/
ora) L A
b/ \ (™ C/\'\u
where ¢ is measured in hours. Find the rate at which the popu-
Jation is growing when't = 2

P = 500(1 +

80. Rafe of Change Determine whether there exist any valucs of
x in the interval [0,27) such that the rate of change of

f(x) = secx and thie rate of change of glx) = csc x are equal.

81. Prove the following differentiation rules.

d, - o
(a) = [sec x] = secx tanx
ood
(b) —[csc x] = —cscxcotx
dx

K "
(c) dx[cotx] csclx

@% 82.

Modeling Data  The table shows the number of motor homes n
{in thousands) in the United States and the retail value v (in mil-
lions of dollars) of these motor homes for the years 1992 through
1997. The year is represented by #, with £ = 2 corresponding to )
1992. (Source: Recreation Vehicle Industry Association)

1992 | 1993 | 1994 | 1995 | 1996 1997
2263 | 2438 | 3067 | 281.0 | 2746 | 2393
$6963 | $7544 | $9897 | $9768 | $9788 | $9139

(a) Use a graphing utility to find quadratic models for the
number of motor homes a(f) and the total retail value v(1)
of the motor homes.

(b) Find A = v{r}/n(r). What does this function represent?

(¢} Find A’(#). Interpret the derivative in‘the context of these
data. .

Tn Exercises 83—88, find the second derivative of the function.

83, f(x) = 4x3/7 84. f().i) =x+ 32x72
85. f(x) = % 86. f(x) = i’ Ak

c— 1 : x

87. f(x) = 3sinx 88, f(x) = secx

In Exercises 89-92, find the higher-order derivative.

Given Find
89. f1(x) = »2 £
0. f) =22 710
91, f(x) = 2Vx FO)

02, FO) =2x + 1 FO)




