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&) = x5 — 4%3 + 6x

FIGURE 5.32

EXERCISES for Section 5.5

e e e

EXAMPLE 10 Integration of an odd function

—

Evaluate

f?' (x5 — 4x3 + 62) dx.
2

SOLUTION

By letting f(x) = x5 — 4x3 + 6x, we have
f(—x) = (=2 — 4(—x)? + 6(—x) = —x5 + 4x3 — ¢, _ -
x.

Thus, fis an 0
we can apply Theorem

2
f (x5—4x3+6x)dx=0.
-2

dd function, and since [—2, 2] is symmetric dhon

5.17 to conclude that t the orgy

Q

REMARK From Figure 5.32, we see that the two regions on either side of
axis have the same area. However, since one lies below the x-axis and ope lie(; alé.lf.\.
Ve

integration produces a cancellation effect. (We will say more about finding fhe ,
of a region below the x-axis in Section 6.1.) € ary

———
In Exercises 1—4, complete the table by identifyi . L
, y identifying u 13. dx 14, | ——
and du for the given integral. 8 1+ x%? (16 — x3)2d"
4x 10x2
15. f——dx 16.
V16 — x2 o \/1.|.x3d’c

f flgx)g’ (x) dx u=gx)
1. f(5x2 + 1)%(10x) dx
2. fxz\/x3 + 1dx

3. f—f—dx
Vx2 + 1
4. f(x3 + 3) 3x2dx

In Exercises 5—28, evaluate the indefinite integral and

check the result by differentiation.

du = g'(x) dx i
—* -4

17. dx 18, | —2—=*

(x2 + 2x — 3)? xz_sxﬂdx

1\3/1 1
19. f(l +;> (}E) dt 20. fa—x)idx
1

Vax - |
x> +3x+7 1+ 27
23 [E X d
Vx dx 24. v t
2 3 1
25.[ 2( . 2 ,)
tel ¢t t)dt 26'f(3+412d'
27. f O =»Vyady 28. f 2my(8 =y

In Exercises 2938, evaluate the indefinite integrel

b f (1 + 29°2) dx G f @? = 120 dx the method shown in Example 5.
7 f Vo —xi(-29 dx 8. f . = R e 29. f ViT3 30 f NIl
o. [ - vra a0 [xe s ora 31 [ VIR a 3. [VETI
n [sT=Fa o [eviEea B[ 2L 2Ly
Var 1% 3. f ot
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u:%x)r/ldx " ﬁ)z * e ®) Ji X2 dx

35'1(’)( © jz—z 0
e ) e
, g,J’x+1) 7= - Find the equai 4
$ il ». ] i through the. pugny ?(1)6 sl)mcm’“f whose graph passcs
57,’ wt et 53 {;(x) =xVi-g »3) and whose derivative is
599 50, evaluate the de egral. ) avi:anglzel;vc?“ﬁpalﬂy is seeking a model that yields the
(o 1 cight .
g 40. f *V1T = 22 dx number of diys of - et log as a function of the
Lt 1y dr 0 reliable up to 100 drying time ¢. The model is to be
X 2 x th . days after the log is cut. Based on
9 | 0 dx © weight loss during the fir i
l/ & “ —__\/1’+—2P mined that g the first 30 days, it was deter-
1
A“ J‘ 2% + 2
%/I,de 44.J.0x34+x2dx Q=L
“'L \/;(1 + \/-;) 4 x dt \/Tm
z 2 - ﬁ 46. J - dx . .
. I - 1)\/’/ o1 2x + 1 (2) Find W as a function of #. Note that no weight loss
17 48 J 1 i occurs until the tree is cut.
. [ AF=3 dx o Vit Vertl » %Z Find the total weight loss after 100 days.
‘s 6 - The marginal cost for a certain commodity has be
7Jc3x+1dx 50. J_2x2V3X+2dx determined to be a8 b
i
ac 12
Use the fact that et .
sl . dc V12x + 1
2
L Pd=73 (@) Find the cost function if C = 100 when x = 13.

(b) Graph the marginal cost function and the cost func-

o evaluate the following definite integrals without tion on the same set of axes.

using the Fundamental Theorem of Calculus.

56 Numerical Integration

Tie Trapezoidal Rule = Simpson’s Rule

Occasionally, we encounter functions for which we cannot find antiderivatives.
Of course, that may be due to a lack of cleverness on our part. On the other
hand, some elementary functions simply do not possess antiderivatives that
are elementary functions. For example, there is no elementary function that
has either of the following functions as its derivative.

Vavi-x Vi-i
If we wish to evaluate a definite integral involving a function whose
antiderivative we cannot find, then the Fundamental Theorem of Calculus

cannot be applied, and we must resort to an approximation technique. We
describe two such techniques in this section.

The Trapezoidal Rule

One way to approximate a definite integral is by the use of n trapezoids, as
R 3. In the development of this method, we assume that f

shown in Figure 5.3 um
is conﬁnuoufuand positive on the interval [a, b], and thus the definite integral

% f(x) dx represents the area of the region bounded by the graph of f and
tfle x-axis, fromx = a t0 X = b.
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