38. Ixexzdx = %exz +C. (Let u=x2, du=2xdx.)

1
1+x2

-1
40. J.tim+ xzx dx = %(tan-lx)z +C. (Let u=tan~!x, du=

dx.)

4

N

. Iexsin(ex)dx =-cos(eX) + C. (Let u=eX, du=eXdx.)

46. I% dx =-tan-1(cosx) + C. (Let u=cosx, du =-sinxdx.)

70. Let u=x2+a?, so du=2xdx. When x=-a, u=2a2. When x=a, u=2a2.
a w2 4 a2 dy = L 2a? _1 ]Za2 _
2 +292 dy = = 12dy = 3/2
J'—aXNX az dx 212a2u du=3u 0.

2a2
Of course you can see this from the symmetry also.

1 1 ——
78. Let u=x2, so du=2xdx, and Io Xv1-x4 dxzéj’owl—uz du.

This can be interpreted as half the area in the first quadrant inside the unit circle, g.

80. The period from the beginning of the third week to the end of the fourth week is
from the end of the second week to the beginning of the fourth week
4 100 _ 100 \74 _ 85000
[5000 (1~ 50y ) dt =5000 1t + t+10)]2 = 85090,
About 4048 calculators are produced.

Page 385

8. Thecurves y=x2 and y =x4 y
meet at (-1, 1), (0,0), and (1, 1)
with y =x2 above y =x# both when
-1<x<0 and when 0<x<1.
The area between the curves is

flaoe-xooc (3= S)]l, = &

See graph to the right.




14. The two parabolas y =x2+1 and
y=3-x2 meetat (-1, 2) and (1, 2).
The curve y =x2 + 1 is uppermost for
-2<x<-1 andfor 1<x<2, while
the curve y =3 - x2 is uppermost for

—1<x<1. The portion of the area
between the curves and between the

lines x=-2 and x=-1 is
-1

J’:;(sz —-2)dx = (%x3 - 2x) o=
The portion of the area between the
curves between x=-1 and x=1 is
1 2 11 8
I_1(2 - 2x2)dx = (2x— §x3)_ LT3
The portion of the area between the
curves between x=1 and x=2 is

8
3

J’i(ZX2 -2)dx = (%x3 - 2x)] i = % . Thus the total area is 8.

16. The parabola x +y2=2 and
the line x +y=0 meetat (-2, 2)

and at (1, -1) with the parabola
above and to the right of the line
between these two points.

The parabola vertex is at (2, 0).

The area between the curves is

[2 @@=y -(Cy)dy=
=jf1(-y2 +y +2)dy =

= (—%y3+ %y2+2y)]31: %.

(-2,2)

X+y=0x_,"~




Alternatively, break the region into two pieces, —2<x<1 and 1<x<2, using
y=-x and y=+2-x as lower and upper boundary curves for -2 <x <1, and
using y=-+/2-x and y=+/2-x as the boundary curves for 1<x< 2.

The area is ﬁz (Jﬂ —(—x)) dx + J’i (V’ﬂ -(- x/’fﬂ)) dx =

1 2 2 1 1 4 2_9
= [1,(@ =¥z +xydx+ [122 - xpzdx = (-5 @ -2+ 3x2) |1, - @ -%] = 3.
See graph on the preceding page.
y
20. The curve y =sec2x is above the curve
T - y =sec2x | y=secZx
y =cosx forboth -, <x<0 and 0<x< ,. >|<| >|<|
. TV _ [
The area is I_nm(sech - cosx)dx = o il
=(tanx—sinx)]i”;4=2—v’§. y=COSX | y=COSX
See graph to the right.
X

22. Inthe region where 0<x < g
the curves y =sinx and y =sin(2x) y y = sin(2x) y = sinx
meet where 2sinxcosx =sinx, or N . T
where either sinx=0 or cosx = % / \ /F 5

. . ) S
at (0,0) and (13, +/3/2), with y =sin(2x) R
above y =sinx if 0<x< 733 and with .
y =sinx above y =sin(2x) if g<xsg. (0, 0) )

The area is I:2|sin(2x) - sinx|dx =
w3, . . w2 .
=J’0 [sin(2x) — sin x] dx +Im3 [(sinx = sin(2x)]dx =

= (— %cos(Zx) + COS x)] :3 + (— COS X + %cos(Zx))] Zi = % :
See graph above and to the right.



30. The area of the region is
1/2

fo (2—1)dx+ﬁ/2(§ —l)dx:

Y=2 \(0.5,2)

2 1 f1 3 NG
= (s 1dx+J'l/2(X 1)dx— W,
e RN E R XN Y T x
—x]0 + (Inx X)]1/2_ In5 =In2. O
Alternatively integrating with respect L
to y, the area of the region is y=1 1, 1)

2(1 _ — 2 _
Il(y O) dy = Iny]1 =In2.
See graph to the right. X
34. Thetwocurves y=eXx and y=e~X y
meet at (0, 1). For —2<x<0, the curve
y =e~X is uppermost, while for 0 <x <1,
the curve y =eX is uppermost.
The area of the region between these two
curves and between x=-2 and x=1 is
IOZ [e~% — eX]dx + Il [eX - eX]dx =

- 0 y — ex
= [_e—X - eX]]0 + [eX + e—X]] L =

-2 0
- 1.1 _
_e2+e+e+ez 4. ‘ ‘ | | .
See graph to the right. -2 -15-1-05 05 1
36. Theline x + 6y =7 meets the lower half
of the parabola x+1=2(y -2)2 at (1,1) and
(7, 0), with the line above and to the right of the
parabola between those points.
o (7Hr-x_0, x+1
The area is Ilg 5 % " %dx
701 1, 50

= 12 - —yw == =

Ja bz D2~ g xR
_Ov2 32-1y2_5 1

%?(X”) 12" GX% 3’
Alternatively we can integrate with respect to .

.yl J ) P y X+1=2(y-2)2
The area is J’O[(7 -6y)—-(2(y—2)2-1)]dy = (7, 0)
X

1 2 1_1
=[o(-2y?+2y)dy = (— §y3+y2)]0: 3
See graph to the right.




38. The line segment through the

points (-2, 5) and (5, 2) has equations
_ 3 29 _ 7 29

y=-7x+ 7= and x=-3zy+ 3.

The line segment through the points

(-2,5) and (0, -3) has equations

y=-4x-3 and x=—%y— =

The line segment through the points
(0,-3) and (5, 2) has equations
y=x-3 and x=y+ 3.

The area of the triangle is

J- ( 7)o o7 )dx-
= (e T (e P)]o=2
AFgrn€;vely the) Zrefi |;2 (
=(ovr )5 (-

See graph on the right.

125 ) dy =

2y)]e=2

40. Since y =sinx is above theline y = %x

Tt
for 0<x< 5

5 » and the line is above y = sinx

T . 2
- < < -= =
for 5 SXSTL J'O‘smx nx‘dx

w2 . 2 Tt 2 .
= - — + —X- =
J’o (smx T[x)dx Imz(nx smx) dx
1 w2 1 T
=(- - =x2 +{ox2+
( COSX = X )]0 (nx cosx)]m2

Tt
— E .
This is the area of the region between the

curve y =sinx andtheline y = %x,
between x=0 and x =Tt
See graph to the right.

y
(-2,5) _ 3 . 29
T a 7X7 ! 29
< K > __ 1 z9
A ow ~X=T3¥* 3
\ \ oy / // ’
\ > / ) (5, 2)
P\\) K // , /'/ ,/
L \ 4 ’ ’ /
\ 03 / // // /
P\w ’ "/ //
"/‘b
’ //*\~ x(b
YA
// +
0,-3)
_ 2
Y= 51X
(2,1) <~ <
> I
\ =
y =sinx




52. The tangent line to the parabola

y
y=x2 at (1, 1) hasslope 2 and has
- 1.1 11 (1, 1)
equations y=2x-1 and x = Syt 5.
The area of the region bounded by the 0.8
parabola, the tangent line, and the x-axis is
J’O'szdx +I1 (x2-2x+1)dx = 0.6 Y Y,
0 0.5 */ %
_ 1 3]95 1.3_ 1 _1 _ AN
= 3x3]o +(3x3 x2+x)]0.5— 12 04 —x2/ . /;\/ 2
, : : 11 1 i _ x=yl 2\ S *’/
It is easier to find I0(2y+ 5"y )dy- 0.2 e
(1 1 2 1_1
—(4y2+2y—3y3/2)0—12. i /(0.5, 0)
02 04 06 08 1
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4 Y 4,8)
2. V :IO T[(x3/2)2dx = ’ \
= (Poddx= Tx4]f = e4am
0 4 0 2= 43
See graph to the right. y or
y = X3/2 < T
1 o <
10. V=[; r[[12 —(1—N/1—y)2]dy =
1
_J'O r[[—1+2 1-y +y]dy—
4 1 1 NN
=1l-v- = (1- 3/2+72]]: < NN
5[y s (7 2 ¥l ©.0) @0
“ 6t For Exercise 2
See graph on the next page.
2 16 2 _ 256
14. V= [ n[82 - (4y)?]dy = n[64y -1 ys]] 2= %0n

See graph on the next page.

See graph on the next page.

1 1 8 64
— = — —x3 = y2 = —
+x]dx T[[ 28 X +2x]]0 3 TU

16. V :Iingo -2)2- (ﬁ - 2)2%“ ZJ'ETE[‘ i(é



y=2X— X2 y
or (1,1)
X=1-Jl-y -~ _____y=_2__(§,2)_
N Xx=4y or
X
Y=
SN N N N NN 8,0 %
(0, 0) 1,0 %
For Exercise 10 For Exercises 14 and 16
4 A
30. V:J'O mfcos2x — sin2x] dx = ] y = COS X

:J’;Mncos(Zx) dx = gsin(ZX)] :4 = g

See graph to the right.

70. If the sphere is formed by rotating
the circular disk x2 +y2 < R? in 3-space
about the x-axis and the cylindrical hole _
has axis of symmetry the x-axis, and if For Exercise 30
for each value of x we slice through

the remaining solid object with a plane

perpendicular to the x-axis, we obtain

a washer-shaped region with outside y

radius</R2 —x2 and inside radius r.

Notice that the cylindrical hole emerges

from the sphere at x = ++R2 -r2, y=r
The portions of the sphere with

x| = VR2 -r2 are part of the

removed cylinder. The volume is <
-r

y = sin (x)

\’/

— 2\ —\2
V:I(Rz |’2)12 ng R2_X2) _rzgsz

- (Rz - r2)1/2

(R2—r2)1/2 -
= —(R2-r2)12 T[(Rz -r2- Xz)dX = y
(R2—r2)112

1
= T[[(R2 —r2)x - 3 X3]] —(R2-r2)12 =
4
= 3 T[(R2 - r2)3/2_

For Exercise 70

Notice that if r =0 (no hole) then V = %T[R3, the volume of the sphere, and if r=R
(nothing left) then V =0.



