_':Sec'tionv 7.2 Exercises

In Exercises 1-6, find the indefinite integral.

1. /(cosx—3x2)dx 2 /x‘zdx
1 dt

: D

3/(t )dt 4"/12+1

.5 /(3x4 —1207>+ sec2x)idx

: 6.,'/(2(2" + secxtanx — \/)_c)dx

In Exercises 7-12, use differentiation to verify the antiderivative
formula.

7 /csczudu=—cotu+C 8. /cscucotu=—cscu+C

1
10 [5°dx =
O/de o

1 1
. [ ——du=tan'u+ b | ——du—siny w it
11,/1+u2du tanlu + C 12 /mdu sinlu + C

In Exercises 13-16, verify that [ f(u) du # [f(u) dx.

13, f(u) = Vuand u = x2 (x>0)

14. f(u) = w? and u = x°
15. f(u) = e*and u = Ix 16. f(u) = sinuand u = 4x
In Exercises 17-24, use the indicated substitution to evaluate the
integral. Confirm your answer by differentiation.

9;/e2"dx=%ezx+c SRR

17. / sin3xdx, u=3x
18. /xcos (2x%) dx, u = 2x*

19. /sechtaandx, u=2x

39,

20. /28(7x —2)3dx, u=7x-2

dx x

< 9rtdr

B -~ .-I B =~ u-1-p
2 =0 u 3 ‘\2/ ol u=1=r
23/1-cos52'5dr =1 —cost

23. 5) singdi u cos

4. /8()}4 + 4y + 1)(y? + 2y) @y, =y + 492 + 1

f

In Exercises 25-46, use substitution to evaluate the integral.

dx
B [%5
27. /\/tanxseczxdx
. T T
28. /sec (0 + 2)tan (0 + 5)(10
30. /3(sinx)‘2dx

31. /cos (3z + 4) dz 82 / Vcot x esc? x dx

; In® ‘ ’
33. Ll T 34. /tan7 (f) sec? (£>¢ix
: ¥ 2 2
dx
35. 1/3 AN o G
35, /s cos (5% 8) ds s
- sin (2t + 1) 6cost
2% /cos2 (2t + 1) @ =5 /(2 + sin t)2
dx

40. / tan? x sec? x dx
xInx ”

26 /sec2 (x+ 2)dx

29. /tan(4x +2)dx




" xdx 40dx
41. _/x2+1 42. /x2+25

dx

dx
g | ———
cot 3x /\/SX +8

45, / sec x dx (Hint: Multiply the integrand by

secx + tanx
secx + tanx

and then use a substitution to integrate the result.)

46. / csc x dx (Hint: Multiply the integrand by
cscx + cotx
cscx + cotx
and then use a substitution to integrate the result.)

In Exercises 47-52, use the given trigonometric identity to set up a
u-substitution and then evaluate the indefinite integral.

47. / sin® 2x dx, sin?2x = 1 — cos? 2x
48. / sect xdx, sec?x =1+ tan®>x
49. /2 sin?xdx, cos2x =1 — 2sin®x
50. /4 cos?xdx, cos2x = 2cos?x — 1
51. /tan“xdx, tan® x = sec2x — 1

52 /(cos“x — sin*x) dx, cos2x = cos?x — sin’x

In Exercises 53-66, make a u-substitution and integrate from u(a)
to u(b).

3 ol
53./ Vy + ldy 54./r\/1—r2dr
0 0

0 1
5 -
55 /_ W/4taux sec? x dx 56. . [ , m dr
m

/I 10V g B : cos X 7
c e : —_—lt
o (1 +63%2) J-=V4 + 3sinx

1 /6
59, / Vi® + 26 (5t + 2) dr €68 / cos™ 26 sin 20 df
0 Jo

57

7 5
d.
61. / s 62. / *
Do Bk 2 o206 —3
2 3m/4
dt
63. / 64. / cot x dx
) It_3 4
3 2
. d X dx
65. / b 66. / -
Lk il o e
Two Routes to the Integral In Exercises 67 and 68, make a
substitution # = - - - (an expression in x), du = - --. Then

(a) integrate with respect to u from u(a) to u(b).

(b) find an antiderivative with respect to u, replace u by the
expression in x, then evaluate from a to b.
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! 3
X
57./m_—‘__ﬂﬁ
o Vax* +9

/

/3
68. / (1 = cos 3x) sin 3x dx
J7wf6

69. Show that

cos 3

y=I

COoS x

is the solution to the initial value problem

- f(3) =5

— =tanx, f = 5.

T anx, |

(See the discussion following Example 4, Section 6.4.)

70. Show that

sin 2
is the solution to the initial value problem

L (2) = 6
dx—cotx, f(2) = 6.

Standardized Test Questions

" /4
71. True or False By u-substitution, |, 07—/ tan® x sec’ x dx =
/4 .
I 07/ 13 du. Justify your answer.

72. True or False If f is positive and differentiable on [a, b ],

bgr
x)dx b
then / f1(x) = In (ﬁ-—)> Justify your answer.
Ja

f(x) f(a)
73. Multiple Choice [ tanxdx =
Ay =t o @ @) Incotx| + C  (O)ln|cosx| + C

2
D) —In |[cosx| + C  (E)—In|cotx| + C
74. Multiple Choice [, ¢> dx =
et -1
2
75. Multiple Choice I [;f(x — a) dx = 7 where a is a constant,
then [ “f(x) dx =
A)7+a BT ©O7T—-—a Ma-—7 [E)-T
76. Multiple Choice If the differential equation dy/dx = f(x)
leads to the slope field shown below, which of the following
could be [ f(x) dx?
(A)sinx + C (B)cosx + C (C)—sinx + C
sin” x

2

;
WS B -1 ©e-2 D2-2 ®

D) —cosx + C (E) 2@
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Explorations
717. Constant of Integration Consider the integral

/\/x+ Jedy:
2
(a) Show that/\/x + 1dx = g(x + 1)+ C

(b) Writing to Learn Explain why

X X
y]:/\/t+1dt and y2=/\/t+ldt
0 3

are antiderivatives of Vx + 1.

(c) Use a table of values for y; — y; to find the value of C for
which y; =y, + C.

(d) Writing to Learn Give a convincing argument that

3
C=/ Vox +1dx.
0

78. Group Activity Making Connections Suppose that
/f(x) dx = F(x) + C.

(a) Explain how you can use the derivative of F(x) + C to con-
firm the integration is correct.

(b) Explain how you can use a slope field for dy/dx = f(x)
and the graph of y = F(x) to support your evaluation of the
integral.

(c) Explain how you can use the graphs of y; = F(x) and
Y = f ;f () dr to support your evaluation of the integral.

(d) Explain how you can use a table of values for y; — y,, y; and y,
defined as in part (c), to support your evaluation of the integral.

(e) Explain how you can use graphs of f and NDER of F(x) to
support your evaluation of the integral.

5
VaZ+1

79. Different Solutions? Consider the integral f 2 sin x cos x dx.

(f) Ilustrate parts (a)—(e) for f(x) =

(a) Evaluate the integral using the substitution # = sin x.

(b) Evaluate the integral using the substitution # = cos x.

(¢c) Writing to Learn Explain why the different-looking
answers in parts (a) and (b) are actually equivalent.

80. Different Solutions? Consider the integral /2 sec? x tan x dx.
(a) Evaluate the integral using the substitution ¥ = tan x.
(b) Evaluate the integral using the substitution u = sec x.
(c) Writing to Learn Explain why the different-looking
answers in parts (a) and (b) are actually equivalent.

Extending the Ideas

81. Trigonometric Substitution Suppose u = sin~! x. Then
cosu > 0.

(a) Use the substitution x = sin u, dx = cos u du to show that

/ & / 1
—————— u.
V1 — x2

(b) Evaluate / 1 du to show that /

='sinmlas G,

dx
V1 — x2
82. Trigonometric Substitution Suppose u = tan™! x.

(a) Use the substitution x = tan u, dx = sec? u du to show that

. :
/ = :/1du.
1+ x2

dx
(b) Evaluate / 1 du to show that / e

5 =tan"lx + C.

X

83. Trigonometric Substitution Suppose Vi = sin y.

(a) Use the substitution x = sin®y, dx = 2 sin y cos y dy to
show that

/1/2 \/;zix /4
0 \/l—x_-o

(b) Use the identity given in Exercise 49 to evaluate the definite
integral without a calculator.

2 sin’ y dy.

84. Trigonometric Substitution Suppose u = tan™ x.
(a) Use the substitution x = tan u, dx = sec? u du to show that

/vﬁ 5 /7/3 .
e Sec u du.
o VI1+ x2 0

(b) Use the hint in Exercise 45 to evaluate the definite integral
without a calculator.



