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6.2 EXERCISES

1. (a) Write an equation that defines the exponential function

with base b > 0.

(b) What is the domain of this function?

(c) If b # 1, what is the range of this function?

(d) Sketch the general shape of the graph of the exponential
function for each of the following cases.

i b>1

() b=1
(i) 0<b<1

2. (a) How is the number ¢ defined?
(b) What is an approximate value for ¢?
(c) What is the natural exponential function?

3-6 Graph the given functions on a common screen. How are
these graphs related?

3'y=21r y=ex’ )’=5x, y=20x

4 y=e', y=e™, y=8, y=8">

5.y=3% y=105 y=()" y=()

6. y=09", y=06%, y=0.3% y=0.I"

7-12 Make a rough sketch of the graph of the function. Do not
use a calculator. Just use the graphs given in Figures 3 and 14
and, if necessary, the transformations of Section 1.3.

7.y=4 -1 8. y= (05"
9, y=-27* 10, y = ¢l
M. y=1-1e~ 12. y=2(1 — ¢

13. Starting with the graph of y = e*, write the equation of the
graph that results from
(a) shifting 2 units downward.
(b) shifting 2 units to the right.
(c) reflecting about the x-axis.
(d) reflecting about the y-axis.
(e) reflecting about the x-axis and then about the y-axis.

14. Starting with the graph of y = ¢*, find the equation of the
graph that results from
(a) reflecting about the line y = 4.
(b) reflecting about the line x = 2.

15-16 Find the domain of each function.

— e’ 1 +x

1
15. (@) f) =T (b) f(x) =

16. (a) ¢(1) = /10" — 100

cos x
e

(b) g(t) = sin(e' — 1)

17-18 Find the exponential function f(x) = Cb* wp, Erapy,
is given.

17. y
(3,24)

(1,6)

19. Suppose the graphs of f(x) = x?and g(x) = 2' gre draw
on a coordinate grid where the unit of measuremen; is
1 inch. Show that, at a distance 2 ft to the right of the origin
the height of the graph of f is 48 ft but the height of the
graph of g is about 265 mi.

20. Compare the functions f(x) = x*and g(x) = 5 by graph.
ing both functions in several viewing rectangles. Find o]
points of intersection of the graphs correct to one decimg]
place. Which function grows more rapidly when y is large?

21. Compare the functions f(x) = x'° and g(x) = e* by graph-
ing both f and g in several viewing rectangles. When does
the graph of g finally surpass the graph of f?

22. Use a graph to estimate the values of x such that
e* > 1,000,000,000.

23-30 Find the limit.

23, xli_r)rzo(l.OOI)" 24. lim (1.001)*
. eBx _ e—3x . )
25, }1_{2 P 26. Xh_r’r;e""
27. lim ¥ 28. lim ¢¥/@
x—2t x—2~
29. lim (e ** cos x) 30. lim ™
x— x—(m/2)*
31-50 Differentiate the function.
31, f(x) = e° 32, k() =e" +r°
33. f(x) = (3x* — 5x)e* 34, y= ] i e
35. y = e’ 36, g(x) ="
4+t
37. y= elanB [—
38. V(t) te'
2 x
39. X) = x\e = 2,1
f(x) i 40. y=x’e
41, y = x2n 42, f(r) =tan(l +¢ )

43. f(1) = e sin br 44,
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tan x
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45,. F(f) = elslllll 46. y= esian + Sil‘l(ez")
47, glu) = e 48, y= /T +xe ™

1 —e*
49. y = cos(l—ﬂj) 50. f(r) = Sinz(e‘i“:’)

51-52 Find an equation of the tangent line to the curve at the
given point.

51, y = e*cosmx, (0,1) 52, y= i, 1, e
x

53, Find y' ife”" = x — y.

54, Find an equation of the tangent line to the curve
xe’ + ye* =1 at the point (0, 1).

55. Show that the function y = e* + ¢™*' satisfies the differen-

tial equation 2y” — y' — y = 0.
56. Show that the function y = Ae™ + Bxe ™ satisfies the dif-
ferential equation y” + 2y’ + y = 0.

57. For what values of r does the function y = ¢ satisfy the
differential equation y” + 6y’ + 8y = 0?

58. Find the values of A for which y = ¢** satisfies the equation

y+y =y
59, If f(x) = e, find a formula for £®(x).
60. Find the thousandth derivative of f(x) = xe™™.

61. (a) Use the Intermediate Value Theorem to show that there
is a root of the equation e* + x = 0.

(b) Use Newton’s method to find the root of the equation in

part (a) correct to six decimal places.

62. Use a graph to find an initial approximation (to one decimal

place) to the root of the equation 4o sinx=x>—x+ 1.
Then use Newton’s method to find the root correct to eight

decimal places.

63. Use the graph of V in Figure 11 to estimate the half-life of
the viral load of patient 303 during the first month of

treatment.

64. A researcher is trying to determine the doubling time for
a population of the bacterium Giardia lamblia. He starts
a culture in a nutrient solution and estimates the bacteria
count every four hours. His data are shown in the table.

Time (hours) 0 4 8 | 12|16 | 20 | 24

Bacteria count
(CFU/mL) 37 | 47 | 63 | 78 | 105|130 | 173

(a) Make a scatter plot of the data.

(b) Use a graphing calculator to find an exponential curve
f(t) = a - b' that models the bacteria population
t hours later.
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(c) Graph the model from part (b) together with the scatter
plot in part (a). Use the TRACE feature to determine
how long it takes for the bacteria count to double.

G. lamblia

65. Under certain circumstances a rumor spreads according to

the equation
1

p() = 1+ ae™

where p(?) is the proportion of the population that has

heard the rumor at time ¢ and a and k are positive constants.

[In Section 9.4 we will see that this is a reasonable model

for p(1).]

(a) Find lim,— p(t).

(b) Find the rate of spread of the rumor.

(c) Graph p for the case a = 10,k = 0.5 with ¢ measured
in hours. Use the graph to estimate how long it will take
for 80% of the population to hear the rumor.

66. An object is attached to the end of a vibrating spring

and its displacement from its equilibrium position is

y = 8¢~/?sin 4t, where t is measured in seconds and y is

measured in centimeters.

(a) Graph the displacement function together with the
functions y = 8¢/ and y = —8¢™"/%. How are these
graphs related? Can you explain why?

(b) Use the graph to estimate the maximum value of the
displacement. Does it occur when the graph touches the
graph of y = 8¢/27

(c) What is the velocity of the object when it first returns to
its equilibrium position?

(d) Use the graph to estimate the time after which the dis-
placement is no more than 2 cm from equilibrium.

67. Find the absolute maximum value of the function
fx)=x—e"
68. Find the absolute minimum value of the function
g(x) = eY/x,x > 0.
69-70 Find the absolute maxi.mum and absolute minimum
values of f on the given interval.

69. f(x) =xe™™, [—1,4]
70. f(x) = xe*?, [-3,1]




