CHAPTER 6
Applications of Integration

Section 6.1  Area of a Region Between Two Curves

6 6
1. A =J.[U- (x2 — 6x)] dx = —J(xz—6x)dx
0 0

2

2
2. A =j [(2x+5) — (x*+2x + l}}dx=j (—x2 + 4) dx
-2 =

3 3
3.A=J [(—x2+2x+3)—(x2—4x+3)]dx=J‘(—2x3+6x)dx
0 (1]
I
4.A=J‘ (x? — x3) dx
0 0 1
5.A= ZJ 3(x* — x)dx = GJ (x* —x)dx or — J. (x* — x) dx
=1 -1 0

6. A= 2J [(x—1)* = (x — 1)]dx
4]

8. L [(1 - x2) — (= 1)]dx 9. r[c;(z—xﬂ) - %] dx

10. Jm [2 — secx]dx 1. fx) =x+1 12. f(x) =2 — ix
o glx) = (x — 1) gl =2-Ux
\ A=4 A=1
Matches (d) Matches (a)
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13. The points of intersection are given by: 14. The points of intersection are given by:
xX—4x=0 3—2x—x2=0
x(x —4) =0 when x=0,4 (3+x)(1 —x)=0 when x=-3,1
4 1 i
A= J [e(x) — f(x)] dx A= J [f(x) — glx)]dx
0 =3
4 1 .
=_J‘ (x2 — 4x) dx =J (3—2x—xYdx
0 -3
N E ]“ _[ _z_ﬁ]'
= [3 22 d =|3x—x 3|,
_3x _3
3 3
15. The points of intersection are given by: 16. The points of intersection are given by:
X2+2x+1=3x+3 —x*+4x+2=x+2
(x—2)x+1)=0 when x=—-1,2 x(3—=x)=0 when x=20,3
2 3
A= [ e - s 2= [ U - ewyas
=1 o
2 3
- [(Bx +3) — (x2 + 2x + 1)] dx = J. [(=x2 + 4x +2) — (x + 2)]dx
Ly o
3 =l 3
o 2 =X, 3. _2
J;[x+3x)dx [3 +2x:|0 >

17. The points of intersection are given by:
x=2—x and x=0 and 2—-x=0

x=1 x=10 x=2

1 2 . 1
A=f [(Z—y)—(y)]dy=[2y-y2] =1
0 0

Note that if we integrate with respect to x, we need two
integrals. Also, note that the region is a triangle.

¥
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19. The points of intersection are given by: 20. The points of intersection are given by:
x4+ 1=x+1 Yr=1x
J3x = x when x=03 & =—1,0,1
3 1
2= [ U - s 4 =2[ U - g

0 0
3 1

=J[(J§+l)—(x+1)]dx =2[(2/;—x]dx
0 0
3 |

= J. [3x)Y2 — x] dx = J. (x'3 — x) dx
0 0

21. The points of intersection are given by: 22. The points of intersection are given by:
B2y e L
(y—=2)(y+1)=0 when y=—1,2 y(y—3)=0 when y=0,3
2 3
A= f . [e(y) = f(»]dy A= f [F() — ()] dy
2 0
2 3
- [ w+2-1a - [t - - oy
-1 0
- |8y -2 3’_3]2 -
[2" LM i

. f Lt} < gy

= J:l[(y2 +1) = 0ldy

o
—|:3+"j|—| -
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33. The points of intersection are given by:

1 _=*

1 4+x2 2
¥+ x2=-2=0

(2 + 2)(x2 = 1)=0

x =zl -1

1
A= ?-J- [f(x) — g(d)]dx
0

1
1 x*
ZJ; [1 + x2 z]d“

x3 1
=2 [arctan x — —]
6 o

Il

T 1 T 1
_2(1_6)_2 3~ 1237

Numerical Approximation: 1.237

35 J1+xP < %x + 2on[0,2]
Numerical approximation: 1.759

2
A =J‘ [%x+2— V1 +x3]dx== 1.759

(4]

5

/3
37.A=2 J. [f(x) — g(x)] dx

/3
= ZJ (2 sin x — tan x) dx
o

w3

= 2[—2 cos x + In|cos .v4:|j|0

2(1 —In2) = 0.614

I
il -

3
6x
34.A—4[][x2+1—0]dx

3
= [3 In(x? + !]]u
=31n10

= 6.908

Numerical Approximation: 6.908

3

(3.3)

©.0)

w/f
38. A = ZJ ; [f(x) — glx)]dx
/6

wf2
=2 j [sin 2x — cos x] dx

/6
1 /2
= 2[——c052x - sinx]
2 w6
=
2
w (22
= W
(3:9)
-0.52 V 3.14
/
)
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1
39. A= J- [xe==* — 0]dx 40. From the graph we see that fand g intersect twice at x = 0
0

andx = 1.
1
A= [ 150 - o1 ;
ul i+ (L3
=j [(2x + 1) = 3*] dx
0 24
= [xz +x— 11113(3‘)]; o1
I =1 1 2 g
- (1 —m)at}.lso /

41. A = J [(2 sinx + sin 2x) — 0] dx 42. A= J. [(2 sin x + cos 2x) — 0] dx
0 0
=[—2cosx—1cos2x] =40 = —2005x+lsin2x:|’r=4
2 0 If 2 0
3 2
/[0. 1) (m, 1)
-0.785 3925
0 314
o -2
i 5
43.A=j [—ze‘f"’—ﬂ]dx 44.A=J [‘“ﬂ—o]dx
1 LX i x
3 5
= [—e"‘]l =e—e?=1323 = [Z{Inx}z] = 2(In 5)% = 5.181
1
4 2
(5, 1.29)
-1
S f . 4 L
=1 -2
X3
5. @y= /775 y=0 x=3 (c) 4.7721 s
3 3
S % |
(b) A= J; % — dx,
-1 4

No, it cannot be evaluated by hand. o

46. () y = Vxet, y=0,x=0,x=1 (c) 1.2556

1
) A =f Vxe¥dx.
0

No, it cannot be evaluated by hand.




