d 0 0 1.
an / ardm:/ (—z)dz = —Eatg

1 J—1

1 1 BAL
/ LL‘d;L’=/ rdr = —z°
0 0 2 |

1 0 1 1 1
|$d$=/ |'1f|d't+/ |z|de = -+ - =1.
J-1 J-1 Jo 2 2

(c) Since |x-3| = -x+3 for x< 3 and |x-3| =x-3 for x 2 3, you get

./04(1+|$—3)2dx = /[1+ I+3]2dx+/ 1+ (2 — 3)de =
— /03(—I+4)(1’;+/ z—2) d()_u\(

W6 xS

oﬂ‘—— R
9.( éi\s,:\eh\Jt\'f é( euﬁz.«&lvgﬁfgthen

Thus,

P fl-x)dx = -F(-b) + F(-a)

a

(b) A function fis said to be even if f{-x) = f(x). [For example,f f(x) = x2

is even.] Use problem 8 and part (a) to show that if is even, then

f(T)dT—Q/ [(2)da

(c) Use part (b) to evaluatef , |z da and f 9 ¥
(d) Afunctionand part (a) to show that iffis said to be odd if f{-x) = -f(x).

Use problem 8 fis odd, then

" f(w)ds =

—a

12 39
12 dx.

(e) EvaluateandSolution.u(b) =-(-a) Substituteb. Hence, u = -x. Then du

=-dx, u(a) = -a



6.6 Area and Integration
In problems, 1 through 9 find the area of the region R.

1. resolution.is the triangle with vertices from the corresponding graph
(Figure 6.1) you see that the(-4,0), (2,0,) and (2,6). region in question is
bellow the line y = x + 4 above the x-axis, and extends from x=-4 tox =

2.

=(2+8)—(8—

R is the region bounded by the curve y = €%, the lines x = 0
Hence,

16) = 18.

2.and x = In 1, and the x axis.
responding graph (Figure 6.2) you see that the region in question
isSolution. Since In12=1In1 - In2 = -In2 ' -0.7, from the corbellow the line

y = exabove the x axis, and extends from x =In12to x = 0.
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10 1.
Az/ (—z+10)dz = (—§x2+1ox) = —50+100+2—20 = 32
J2 )

2

Therefore,

32 128

4. Ris the region bounded by the curves y =x2+ 5 and y = -x2, the line x = 3,
and the y axis.

Solution. Sketch the region as shown in Figure 6.4.

o S
\1 ;/ CO ‘UK
P esa\e '
2y

_5(\ -

] ¢ o 9)
e\N Fi ur%@

P (I@t}(,e}hat ther ageétion is bounded above by the curve y = x2 +

5 and below by the curve y = —-x2and extends from x = 0 to x = 3. Hence,

A= /0 [(2%+5)—(—a)]dx = /U (22%45)dx = (grd + 5:1:) ’O . 18+15 = 33

. . 3 3
R is the region bounded by the curves y = 22 — 2z and y = —2% + 4

Solution. First make a sketch of the region as shown in Figure 6.5 and find
the points of intersection of the two curves by solving the equation

X2-2x=-x2+4 i.e. 2x2-2x-4=0

to get
x=-1 and XxX=2.

The corresponding points (-1,3) and (2,0) are the points of intersection.



y
2 y=X2-2X
y=-x*+4 2]
_'3 {2 -1 0 1 2 3 x—
/.
Figure 6.5.

Notice that for -1 < x < 2, the graph of y = -x2 + 4 lies above that of y = x2

- 2x. Hence,

A = /_2[(—x?+4)—(ﬁ—%)]@:f( 22% 4 22 + 4)dx =

1 1

2 .
= (—gw'3+w2+4x)

6. R is the region bounded by the cﬁv

2

Solution. Sketch the r nin Fi 3 Fmd the points of
mtersectlon\Ns ﬁ e equatéyx—ft % rves simultaneously to
ge

P( t\,\ @eﬁzo VE(zz 1) =0_

-x=0andx=1.
The corresponding points (0,0) and (1,1) are the points of intersection.

yl

3 y=x2

2’ y:ﬁ/’

1

2 a4 o 1 2 3 x
Figure 6.6.

Notice that for20 < x < 1, the graph lies above that of y = x. Hence,

! 2 2 s 1 3
A/(\/E—:B)dm —r? — -z
0 3 3

Y21

., 3 3




(a)

(b)

A ) 0
= f (4—2%-3)dx = f (1—2?)dz = (.’I: - —.’L'3>
0 0 37|

Ris the region to the right of the y axis that is bounded above by the
curve y =4 - x2and below the line y = 3.

R is the region to the right of the y axis that lies below the line y = 3
and is bounded by the curve y = 4-x2, the line y = 3, and the
coordinate axes.

Solution. Note that the curve y = 4 — 2” and the line y = 3
intersect to the right of the y axis at the r
point (1,3), since = 1 is the positive solution of the equation(a) Sketch

the region as shown in Figure4 -6.7.x2=3,i.e. x2=1.

Figure 6.7.

ofNotice that for 0 < x < 1, the graph of y = 4 —x2 lies above that

y = 3. Hence,

L |1:1_l:

2
3

(b) Sketch the region as shown in Figure 6.8.

Y| y=4-x2

4
y=3

~|3 /—2 -|1 0 1 2\ X

Figure 6.8.




Then break R into two subregions, R1that extends fromx=0tox=1and
Rz that extends from x = 1 to x = 2, as shown in Figure
6.9. Hence, the area of the region R1is

1 1

7 T .

A1=/ (.’E—E)(JI.’IJI/ —zdr = —a*
0 8 0o 8 16

and the area of the region Rzis

) 2

1 T \ 1 1 1 5

A, — 2 ) de = 1 1. - 14 ===
[ GE)em () e

Thus, the area of the region

1_7

16

2 1s the sum

12 3
A=A + A 2
A T

8. Risthe region bounded by the curves y=x3-2x2+5and y = xSqu“‘(

4x — 7. First, make a rough sketch of the two cqg*@g Qn Figure

6.10. You find the points of mtwﬁ%m&—re equations of the

two curves er&*@w % 3 |
P( \, ??%@ -~ 23— 322 — Az 412 =0

—3)(z—=2)(z+2)=0
togetx=—2,x=2andx=3.

Figure 6.10.

The region whose area you wish to compute lies between x = "2 and x =

3, but since the two curves cross at x = 2 neither curve is always above the

other between x = -x22 +4andxx—== 37xbetween3. However, since the

curve- 2x2+ 5x =between-2xand= -xx2= 2= 2and, y = x3 —2x2 +5 is above



