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EXERCISE SET 4.2 | [ Graphing utility  [€] cas

4.2 The Indefinite Integral 215

that the formula is correct, and state a

integration formula.
d. /==y X

d [l . _ w2
® - [§s1n(l+x3)] =x"cos(1+x°)

2. In each part, confirm that the stated formula is correct by
differentiating.
@

&
® f a—xp2 i

/xsinxdx=sinx—xoosx+c

X

—+C

FOCUS ON CONCEPTS

3. What is a constant of integration? Why does an answer
to an integration problem involve a constant of integra-
tion?

4, What is an integral curve of a function f? How are two
integral curves of a function f related?

5-8 Find the derivative and state a corresponding integration

formula.
d d x
S glVE+3] “ & [x2+3]
d d
7. E[sm(Z\/i)] 8. E[smx—xcosx]

9-10 Bvaluate the integral by rewriting the integrand appro-
priately, if required, and applying the power rule (Formula 2 in

Table 4.2.1).
9. @ [xPdx ®) j SN © / xde
a)f«%?dx (®) /%dx © /x""dx

11-14 Evaluate each integral by applying Theorem 4.2.3 and
Formula 2 in Table 4.2.1 appropriately.

. 1Lf[5x+%]dx n/[x“’z—ax”er;]dx

' 13./[1:_3—3x1/‘+8x2]dx‘
o] [+ 3]

15-30 Bvaluate the integral and check your answer by dif-
ferentiating.

15. /x(l+x3)d.'x 16. /(2+y2)2dy

17. / 20— (A + 392 —x)dx

x +2x2—1 1—28
x4

dx P

dt

n |

21, / [3sinx — 2 sec’ x] dx

W mttant]dt
fcscx(sinx+cotx)dx

23, fsecx(secx+lanx)dx

s./%zdo z@f%
e ol

secx 1+ cosx
2cosx

o

1+ sinx
by multiplying the numerator and denominator by an ap-

b{pﬁﬁiﬂeexpression.
Use the double-angle formula cos2x =2cos’x—1 to
evaluate the integral

1
/1+cos2xdx

33-36 True—False Determine whether the statement is true or
false. Explain your answer.

33. If F(x) is an antiderivative of f(x), then
[roa—Fa+c
34, If C denotes a constant of integration, the two formulas
/ cosxdx = sin® + C

/cosxdx= Ginx+m+C
ith correct equations.
function f(x) = secx + 1 is a solution to the initial-
value problem
dy

o =secxtanx, y0)=1

36. Every integral curve of the slope field
d_ 1
& 2+l
is the graph of an increasing function of x.

[ 37. Use a graphing utility to generate some representative in-
tegral curves of the function f(x) = 5x* — sec’ x over the
interval (—n/2, n/2).

[ 38. Use a graphing utility to generate some representative inte-
gral curves of the function f(x) = (& — 1)/x? over the in-
terval (0, 5).

3910 ' Solve the initial-value problems.

133/G) 2~ ¥ =2
5 _, ™ _1
Og=miG)=
X
©) e BV =0
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216 Chapter4 / Integration

40. (a) %=@, w1)=0

dy : m _
®) E—seczt—smt,y(z)_l
© %=x’s/ﬁ, ¥0) =0

41-44 A particle moves along an s-axis with position function

s = s(f) and velocity function v(f) = s'(#). Use the given in-

formation to find ().

41. v() =32t s0)=20 42, v(t) =cost; s(0)=2

B v =3/t s@=1 44 v(f) =sint; 50)=0

45. Find the general form of a function whose second deriva-
tive is 1/x. [Hint: Solve the equation f"(x) = /x for f(x)
by integrating both sides twice.]

46. Find a function f such that f”(x) = x + cosx and such
that (0) = 1 and £'(0) = 2. [Hint: Integrate both sides of
the equation twice.]

47-51 Find an equation of the curve that satisfies the given

conditions.

47. At each point (x,y) on the curve the slope is 2x + 1; the
curve passes through the point (—3, 0).

48. At each point (x,y) on the curve the slope is (x + 1)%; the
curve passes through the point (—2, 8).

49, At each point (x,y) on the curve the slope is — sinx; the
curve passes through the point (0, 2).

50. At each point (x, y) on the curve the slope equals the square
of the distance between the point and the y-axis; the point
(—1,2) is on the curve.

51. At each point (x,y) on the curve, y satisfies the condition
d?y/dx? = 6x; the line y = 5 — 3x is tangent to the curve
at the point where x = 1.

[€] 52. In each part, use a CAS to solve the initial-value problem.

@ % =x"cos3x, y#/2) = —1

®) & x° —5

- = m, y0)=-2

[ 53. (a) Useagraphing utility to generate a slope field for the dif-

ferential equation dy/dx = x in the region —5 <x < 5
and 5<y<5.

(b) Graph some representative integral curves of the func-
tion f(x) = x.

(c) Find an equation for the integral curve that passes
through the point (2, 1).

M 54. (a) Use a graphing utility to gencrate a slope field for

the differential equation dy/dx = /x in the region
0<x<10and 5<y<5.

(b) Graph some representative integral curves of the func-
tion f(x) = /x forx > 0.

(c) Find an equation for the integral curve that passes
through the point (0, 1).

55-58 The given slope ficld figure corresponds to one of the
differential equations below. Identify the differential equation
that matches the figure, and sketch solution curves through the
highlighted points.
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Il =6F\=1111 / / / /
1111 e\ \ =11 11 / / / /
L1 —=4F\N=1111 / / / /
=\ \=d 1101 / / / /
L —=2F\N=1111 / /11777
{fidoarisellls {
Sa o fiaiaie 4 27476
L =—=2F\=11 11 / / / /
1 L r=X = 1| / / / /
Ll —4FN=1111 % /11717
(I I (Y AR =l | 1 | / / / /
L1 —6F\N—=1111 / / / 7
FOCUS ON CONCEPTS
59. Let F and G be the functions defined by
sin 2+sinx, x>0
Foy =222 ang Gy={- 1™
x —1 +4sinx, x<0
(a) Show that F and G have the same derivative.
(b) Show that G(x) # F(x) + C for any constant C.
(¢) Do parts (a) and (b) contradict Theorem 4.2.27 Ex-
plain.
60. Follow the directions of Exercise 59 using
Z+3x x+3, x>0
FO= ¥ wd em={*T
X X, x<0

61-62 Use a trigonometric identity to evaluate the integral.
61. /tanzxdx - 62./00tzxdx

63-64 Use the identities cos20 = 1 — 2sin®0 = 2cos? 9 — 1

to help evaluate the integrals
63. f sin” (x/2) dx .ﬁ’ /2 dx

65. The speed of sound in air at 0°C (or 273 K on the Kelvin
scale) is 1087 ft/s, but the speed v increases as the temper-
ature T rises. Experimentation has shown that the rate of

change of v with respect to T is
Q _ 1087 T_l/z
dT 24273

where v is in feet per second and T is in kelvins (K). Find
a formula that expresses v as a function of 7.

66. The time ¢ between tosses of a juggling ball is a function of
the height k of the toss. Suppose that a ball tossed 4 feet
high spends 1 second in the air and that the rate of change
of ¢ with respect to k is

d_ 1
dh  4/h
Find a formula that expresses ¢ as a function of A.


Mobile User




Mobile User




Mobile User


ey
y %—F% CoS A 5%

B :
g‘\xﬁa S nC

e

(



Mobile User


