238.�xex2dx =12

ex2 + C. (Let u = x2, du = 2xdx.)40.�tan-1x1+x2 dx =12

(tan-1x)2 + C. (Let u = tan-1x, du =11+x2

dx.)42.�exsin(ex)dx = -cos(ex) + C. (Let u = ex, du = exdx.)46.�sinx1+cos2x

dx = -tan-1(cosx) + C. (Let u = cosx, du = -sinxdx.)70.Let u = x2 + a2, so du = 2xdx. When x = -a, u = 2a2. When x = a, u = 2a2.�-aa

x x a dx2 2 1 2 + =

�2a22a2u1/2du =13 u3/2]2a22a2 = 0.Of course you can see this from the symmetry also.78.Let u = x2, so du = 2xdx, and �01

x x dx1

4 12 - =

�01

1 2-u du.

This can be interpreted as half the area in the first quadrant inside the unit circle, p8

.80.The period from the beginning of the third week to the end of the fourth week isfrom the end of the second week to the beginning of the fourth week�245000(1-100(t+10)2

)dt = 5000(t+100t+10

)]24 =8500021

.About 4048 calculators are produced.Page 385

y = x2y = x4xyy = x2y = x4(-1, 1)(1, 1)8.The curves y = x2 and y = x4meet at (-1, 1), (0, 0), and (1, 1)with y = x2 above y = x4 both when-1 < x < 0 and when 0 < x < 1.The area between the curves is�-11(x2 - x4)dx = ()13 x3-15x5]-11 =415.See graph to the right.

314.The two parabolas y = x2 + 1 and

221xy5431-1-2-1y = x2 + 1y = 3 - x2(-1, 2)(1, 2)

y = 3 - x2 meet at (-1, 2) and (1, 2).The curve y = x2 + 1 is uppermost for-2 £ x < -1 and for 1 < x £ 2, whilethe curve y = 3 - x2 is uppermost for-1 < x < 1. The portion of the areabetween the curves and between thelines x = -2 and x = -1 is�-2-1(2x2 - 2)dx = ()23

x3-2x]-2-1 =83.The portion of the area between thecurves between x = -1 and x = 1 is�-11(2 - 2x2)dx = ()2x-23 x3]-11 =83.The portion of the area between thecurves between x = 1 and x = 2 is�12(2x2 - 2)dx = ()23

x3-2x]12 =83. Thus the total area is 8.xyx + y2 = 2x + y = 0(-2, 2)(1, -1)(2, 0)16.The parabola x + y2 = 2 andthe line x + y = 0 meet at (-2, 2)and at (1, -1) with the parabolaabove and to the right of the linebetween these two points.The parabola vertex is at (2, 0).The area between the curves is�-12((2 - y2) - (-y))dy == �-12(-y2 + y + 2)dy == ()-13

y3+12y2+2y]-12 =92.

4Alternatively, break the region into two pieces, -2 £ x £ 1 and 1 £ x £ 2, usingy = -x and

y x = −2

as lower and upper boundary curves for -2 £ x £ 1, andusing

y x = − −2

and

= −2

as the boundary curves for 1 £ x £ 2.The area is �-21

2 -( ) +x x dx( )

�12

2 2 - - - -() = x x dx ( )

= �-21((2 - x)1/2 + x)dx + �122(2 - x)1/2dx = ()-23

(2-x)3/2+12x2]-21 -43(2 - x)3/2]12 =92.See graph on the preceding page.

xyy = sec2xy = sec2x

x

=

p

4

x

=

-

p

4y = cosxy = cosx20.The curve y = sec2x is above the curvey = cosx for both -p4

£ x < 0 and 0 < x £p4.The area is �-p/4p/4(sec2x - cosx)dx == (tanx - sinx)]-p/4p/4

= -2.

See graph to the right.

y = sinxy(0, 0)y = sin(2x)(p/3,3/2)

x

=

p

2x22.In the region where 0 £ x £p2

,the curves y = sinx and y = sin(2x)meet where 2sinxcosx = sinx, orwhere either sinx = 0 or cosx =12

,at (0, 0) and (p/3,

3 2

), with y = sin(2x)above y = sinx if 0 < x <p3 and withy = sinx above y = sin(2x) if p3

< x £p2

.The area is �0p/2

sin()sin2 x xdx- =

= �0p/3[sin(2x) - sinx]dx + �p/3p/2[(sinx - sin(2x)]dx == ()-12

cos(2x)+cosx]0p/3 + ()-cosx+12

cos(2x)]p/3p/2 =12

.See graph above and to the right.

5 yxy = 1y = 2(1, 1)(0.5, 2)y =1x

30.The area of the region is�01/2(2 - 1)dx + �1/21()1x

-1dx == �01/21dx + �1/21()1x

-1dx == x]01/2 + (lnx - x)]1/21 = -ln12

= ln2.Alternatively integrating with respectto y, the area of the region is�12()1y

-0dy = lny]12 = ln2.See graph to the right.

10.54xy62-0.5-1.5-1-2

y = exy = e-x34.The two curves y = ex and y = e-xmeet at (0, 1). For -2 £ x < 0, the curvey = e-x is uppermost, while for 0 < x £ 1,the curve y = ex is uppermost.The area of the region between these twocurves and between x = -2 and x = 1 is�-20[e-x - ex]dx + �01[ex - e-x]dx == [-e-x - ex]]-20 + [ex + e-x]]01 == e2 + e +1e

+1e2- 4.See graph to the right.x + 1 = 2(y - 2)2

yx(1, 1)(7, 0)x + 6y = 736.The line x + 6y = 7 meets the lower halfof the parabola x + 1 = 2(y - 2)2 at (1, 1) and(7, 0), with the line above and to the right of theparabola between those points.The area is �17

7

6

1

2 2 - + �

Ł �

� ł �

�

Ł �

� ł � - - =x dx

= �17

1 2 16 56 112 ( )xdx+ - - =�Ł� �ł�= + - - =�Ł� �ł�øßœ23 112 56 131 3 2 2 17().x x x

Alternatively we can integrate with respect to y.The area is �01[(7 - 6y) - (2(y - 2)2 - 1)]dy == �01(-2y2 + 2y)dy = ()-23

y3+y2]01 =13.See graph to the right.

6xy(5, 2)(-2, 5)(0, -3)y = -37

x +297x = -73y +293

y

=

-

4 x

-

3 x

=

-

1

4 y

-

3

4

y

=

x

-

3 x

=

y

+

3

38.The line segment through thepoints (-2, 5) and (5, 2) has equationsy = -37

x +297 and x = -73y +293.The line segment through the points(-2, 5) and (0, -3) has equationsy = -4x - 3 and x = -14

y -34.The line segment through the points(0, -3) and (5, 2) has equationsy = x - 3 and x = y + 3.The area of the triangle is�-20()257

x+507dx + �05()-107x+507dx == ()2514x2+507x]-20 + ()-57x2+507x]05 = 25.Alternatively the area is �-32()54y+154dy + �25()-2512y+12512dy == ()58y2+154y]-32 + ()-2524

y2+12512y]25 = 25.See graph on the right.yy = sinxy =2p x x

=

p(p/2, 1)x40.Since y = sinx is above the line y =2p

xfor 0 < x <p2

, and the line is above y = sinxfor p2

< x £ p, �0p

sinx x dx − =

π

2

= �0p/2()sinx-2pxdx + �p/2p()2px-sinxdx == ()-cosx-1p

x2]0p/2 + ()1p

x2+cosx]p/2p=p2.This is the area of the region between thecurve y = sinx and the line y =2px,between x = 0 and x = p.See graph to the right.

710.810.60.4 x0.80.2y0.60.40.2 y

=

2 x

-

1 x

=

1

2 y

+

1

2y = x2x = y1/2

(1, 1)(0.5, 0)52.The tangent line to the parabolay = x2 at (1, 1) has slope 2 and hasequations y = 2x - 1 and x =12

y +12.The area of the region bounded by theparabola, the tangent line, and the x-axis is�00.5x2dx + �0.51(x2 - 2x + 1)dx ==13

x3]00.5 + ()13

x3-x2+x]0.51 =112

.It is easier to find �01()12

y+12-y1/2dy == ()14y2+12y-23y3/201 =112.Page 396(0, 0)(4, 0)(4, 8)xyy2 = x3ory = x3/2For Exercise 22.V = �04p(x3/2)2dx == �04px3dx =p4

x4]04 = 64p.See graph to the right.10.V = �01

p - - -[ ]=

1 1 1 2 2 ( ) y dy

= �01

p - + - +[ ]=

1 2 1 y y dy

= p[]-y-43

(1-y)3/2+12y2]01 ==56p.See graph on the next page.14.V = �02p[82 - (4y)2]dy = p[]64y-163

y3]02 =2563

p.See graph on the next page.16.V = �08p ºØ ßø(0-2)2-()x4

-22dx = �08p[]-x216+xdx = p[]-148x3+12x2]08 =643p.See graph on the next page.

8(8, 0)(8, 2)y = 2yx

x = 4y ory =x4

For Exercises 14 and 16

(1, 1)(1, 0)(0, 0)xyy = 2x - x2orx=1-1-y

For Exercise 10

xyy = sin(x)y = cosx(p4

,12)For Exercise 3030.V = �0p/4p[cos2x - sin2x]dx == �0p/4pcos(2x)dx =p2

sin(2x)]0p/4 =p2

.See graph to the right.70.If the sphere is formed by rotatingthe circular disk x2 + y2 £ R2 in 3-spaceabout the x-axis and the cylindrical holehas axis of symmetry the x-axis, and iffor each value of x we slice throughthe remaining solid object with a planeperpendicular to the x-axis, we obtain

y= -ry =rxy

x2 + y2 = R2For Exercise 70a washer-shaped region with outsideradius

R x 2 2−

and inside radius r.Notice that the cylindrical hole emergesfrom the sphere at

x R r=–-

2 2 .

The portions of the sphere with

x R r‡- 2 2

are part of theremoved cylinder. The volume isV = �-(R2-r2)1/2(R2-r2)1/2

p -()-ØºŒ øßœ =R x r dx2 2 2 2

= �-(R2-r2)1/2(R2-r2)1/2p(R2 - r2 - x2)dx == p[](R2-r2)x-13

x3]-(R2-r2)1/2(R2-r2)1/2 ==43

p(R2 - r2)3/2.Notice that if r = 0 (no hole) then V =43

pR3, the volume of the sphere, and if r = R(nothing left) then V = 0.