SECTION 5.5 The Substitution Rule 425

(b) If fis odd, then f(—u) = —f(u) and so Equation 9 gives

y
L () dx = — jo Fu) du + fo f(x)dx =0 n
—a 0 ’ a x Theorem 7 is illustrated by Figure 3. For the case where f is positive and even, part (a)
a a says that the area under y = f(x) frqm —a to a is twice the area from 0 to a because of
(a) f even, L, flx)de=2 f[) fx)dx symmetry. Recall that an integral [” f(x) dx can be expressed as the area above the
x-axis and below y = f(x) minus the area below the axis and above the curve. So part (b)
y says the integral is O because the areas cancel.
—a 0 EXAMPLE 10 Because f(x) = x® + 1 satisfies f(—x) = f(x), it is even and so

) fodd, [ fix)dr=0

1 2 128 284
= o[lx 4+ x| = 2(12 4 2) = 2B [
FIGURE 3
EXAMPLE 11 Because f(x) = (tan x)/(1 + x> + x*) satisfies f(—x) = —f(x), it is
odd and so
tan x
jl ﬁdx =0 | ]
-1 1 +x"+x
5.5 | Exercises
8 Evaluate the integral by making the given substitution. 9-54 Evaluate the indefinite integral.

9. ~f}c«/l — x2dx 10. f (5 —3x)"dx
1. ft3e”4dt 12. fsint«/l + cost dt

13. f sin(/3) di 14. f sec? 26 df
dx
15. 16. 24 — y)Pd
yyor- fy( y)*dy
0 2
17. [ 2749 18 [
1+ sinf 2+ 1
19. f cos’0 sinfdo 20. f e dr
e sin(1/x)
21. | T 2. | o dx
a + bx? t+ 1
23, | —d 24, | ————uar
‘f 3ax + bx3 * 32+ 6t— 5
8 |zJz—1dz, u=z-1 In x)?
f 25, f(nix)dx 26. fsinx sin(cos x) dx
X
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27. J sec’d tan’f do

29.

30. J (a # 0)

ax + b

31. J e’ + 3¢V dr

33.

J‘ sec’0 e

tan 6

J‘ (arctan x)*

35.
xr+1

37. J 5'sin(5") dt

39, J cos(1 + 50) dt

ﬁ%ﬁ-ﬁ—-

45. J 1+ cosx F

47. f cot x dx

49. f
51. f

53. fx(Zx + 5)%dx

dx
V1 — x%sin'x
1 +x
1 + x?

dx

Integrals

32.

34.

36

38.

40.

42

44,

46.

48.

50

52

54.

J earcsin)»
V1= x?

f sec’x

dx

tanzx dx

1
. |
f (x? + I)arctan x x

sin 6 cos 6

1 + sin’0

dx
xZ

f cos(7/x)
2f
) f 2"+ 3 di

j‘ dt
cos’t+/1 + tan 7
sin x
———dx
1 + cos'x

f cos(In 7) gt

t

'fl-:-cx“

. fx2\/2 + x dx

dx

fx3\/x2 + ldx

/A4 55-58 Evaluate the indefinite integral. Illustrate and check that
your answer is reasonable by graphing both the function and its
antiderivative (take C = 0).

55. J‘x(x2 — 1) dx

57. f e“**sin x dx

56.

58.

f tan’0 sec’6 d6

f sin x cos*x dx

59-80 Evaluate the definite integral.

59. J;l cos(t/2) dt

61

63.

65.

67.

69.

71.

72.

73.

75

7

N

79

-0,

0

¥
)
)

jw/e sin t
(2
[
N
y (x* + x*tanx) dx
—m/4
j‘lB
0
fax\/xz +a*dx (a>0)
0
j‘fr/ﬁi
—a/
2
f x
1

Y1+ Tx dx

dt
cos’t

el/x

dx

2

dx

J(1 + 2x)?

x*sin x dx
3

x — ldx

dx

x+/In x

e’ + 1
e’ + z

z

dx

(1+ Vx)!

60. fol Gt — 1) dt

6

N

. fzﬂ csc?(%e) dr

/3

o [FEEE

X

fl e
0 1+ e

/2 . .
r cos x sin(sin x) dx
0

X

66. dx

68.

70. f:x\/az — x2 dx

74. dx

"4 X
YOVl + 2x

76. [02 (x — e " dx

4 1
78. | ————ax
fl (x + D/x
16 )Cl/2
8. | o

1 81-82 Use a graph to give a rough estimate of the area of the
region that lies under the given curve. Then find the exact area.

8l. y=y2x+1, 0sx=<1

82. y=2sinx —sin2x, 0<x<

83. Evaluate ﬁz (x + 3)/4 — x2 dx by writing it as a sum of
two integrals and interpreting one of those integrals in terms

of

an area.

84. Evaluate fé x+/1 — x* dx by making a substitution and
interpreting the resulting integral in terms of an area.
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