More Area

and Other Applications

p. 487: 7-8, 15-16, 21-31 odd, 32, 40-44, 61, 73
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15. The curves intersect whenl— 3y’ =3y’ -1 = 2=2)" @ y' =l < y==1.

A=[[a-3)-(*-D]dv = [ 20-y*)dy =2-2[, 1~y dy =4[ y—1y* ] =4(1-1) =3
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16. dx+x =12 = (x+6)(x-2)=0 =

x=—6orx=2,s0y=—6ory=2,and
=Ll 95T
],

(-2-2+6)—(18-18-18)=22—

21. 2y’ =44y oy’ =4 = y=42, s0
A =_L[[4+y2)—2y3}f{v
=) jﬂz{d —y')dy  [by symmetry]

2yt ] =2(5-8)=3

23. By inspection, the curves intersect atx =+ <. \

A= j_llj [cos Tx—(4x° —])] dx

- L:j (cos ax—4x’ + l]dx [by symmetry]
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25. The curves intersect when tanx = 2sinx (on [-z/3.7/3]) &
Sinx=2s8inxcosxy & 2sinxcosx—sinx=0 <
sinx(2cosx—1)=0 < sinx=0o0r cosx=1 < x=0o0rx==%

|..| |:4

A= EJTJ (2sinx—tanx)dx [by symmetry]

- 2[—2 cosx—In sec x|];H =2[(-1-In2)—(-2-0)]
=2(1-In2)=2-21In2

27. The curves intersect when
J2x=1lx" © 21:(2%1*5 &M% ¥ 2% =0 &=
W

x{x:‘—zl”)=ﬂ & x=0o0rx =2" x=0o0rx=2"=4,so for

0<x<6,
A= [ (2x e [ (557 o)
=[%{5x4"1—%x14+ %1.3_;%_1_4.-'3:[{' -+
—(342-4YA-L)-0-0)+ (2-332-6¥6)~(4—34Z-4m) T T 7Tt
=6-3+9-212-2+6=2-2312

29. By inspection, we see that the curves intersect at x=+1 and that
the area of the region enclosed by the curves is twice the area
enclosed in the first quadrant.
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A= 2]‘;[{2 ~x)—x* Jdx=2[2x—1x —%Is]n

=2{(2-2-2)-0)-23) =%

3. i =430 +4x-12=0 > (x+6)(x—2)=0 <> x=—60or 2 and
2 =—x+3 e 27 +x-3=0 2x+3)x-N=0S>x=-3 or,
forx=1.

A=_[l':2x2_?I‘Iz]d“‘j]z[l—x+3}——1’ Jdr —I .%x:dx+_|'lz[—%xz —.r+3]cir
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fa,

=

=22 | [~ 12 +3x] =L +(-2-2+6)—(-%-1+3)=2

32. (a) Total area=12+27 =39.
(b) flx)<g(x)for0<x<2 and f(x)= g(x)for2<x <5, so

Ij[f{'x}—gm]dx f[f{X} gfﬂ]dﬂj [ () g(x)] =—f [g(x)- f(x}]rﬁ+| [F(x)-g(x)]d
=12y+27=15.



40. The curves intersect at x =—1and x =3, so the area of the region
bound by the curves is

A=[[3-(*~2x)]ar

=[3x—3'x3+x2]:
=(9-9+9)—(-3+1+1)=2, option (B).
3 E)

41. The curves intersect at x =—]1and x =0, so the area of the
region bound by these curves is

Azfj[m—(l—xz)]dx={].]T46,0ptiﬂn (A).

42. Solving, we find that the curves intersect at =
x=-Lx=1and x=2. The area of the region bounded by these
curves is "

a=[ [re-g@]ac+ [ g -gwo]ax
= [ —26 —x+2dv+ [ (- +227 41— 2)dx

1 2
=[4x' =22 —1x'+2x] +[—dx 4227 +1x—2x]
2 2 —1 1

=(1-2-1+2)-(4+2-1-2)+(4+L+2-4)-(—1+2+1-2)=1L~3.084,0ption (C).

43. Using technology, we find that the curves intersect at x =g ~ 2.92627, so the area bounded by the
axis and these curves is 4 = J‘Jalnxdx—r r(f-l—x)dx =1.792, option (B).
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44.

61.

1 ;
From the graph, we see that the curves y=—-and y =4 intersect at

%2
(1.,4), the curves y —xi and y = x intersect at the point(1,1), and the

curves y=xand y =4 intersect at the point(4,4).Thus, the area of

the region bounded by these curves is

A=J’ (4—l]dx+f (4—x)dx = [4x+ ] +[4x—glxz:|:
112 X 12

—(4+1)—(2+2)+(16-8)—(4—1)=1

2

402) _ 80
V220 V24

=~ 19.243 fi/s, so Bassam is traveling approximately 2.913 ft/s

(a) At time¢ = 2 seconds, Adam’s velocity isv,(2) = = 16.2399 fi/s, and Bassam’s

362) 72

a0 4

velocity isvy(2) =

faster than Adam.

(b) The bicyclists have equal velocity when v, (7) =v,(7) < ul SN =

NEE+20 A 410

£ +10 36 £ +10
4 =" _ =(00e&e _—
2120 40 2420

t =42 ~5.712 seconds [z>0].

=081 < £ +10=081(* +20) = 0.19 =6.2 = ¢ =420 ~

(c) We know that the area under the graph of v,(f) between ¢ =0and ¢ =20is jﬂmv_{ (1) dt =5 ,(20),

gives Adam’s displacement after 20 seconds. Similarly. the area under the graph of v, (1) between

t=0and t=20is I;D vg(t)dt = 55(20) gives Bassam’s displacement after 20 seconds. Then

20
40¢ I
s.(20) = [ ]aﬁ‘: 4002 +20)2 T =40(~/320 — /20 ) ~ 640.871 ft. and
4 Jo Wi+20 [ I ( )

20
36¢ 1197720 )
5,.(20)= ]dr= 30(7 +10)"* | =36 \fdlﬂ—wjl[) ~615.102 ft. Thus, Adam is
: [Jﬂ +10 | L= )

roughly 26 feet ahead of Bassam.

(d) d,(t)= J‘{Jﬂ]dx [40(x* +20}'”] =404/ +20 —40420, and
x+2

: I6x 2 T 2
d [?)=.[ [q—}dx= 36(x" +10) =36+t +10 —36+/20.
? S 10 [ b
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73. We first assume that ¢ > 0, since ¢ can be replaced by —¢ in both equations o
without changing the graphs, and if ¢ = 0 the curves do not enclose a £
region. We see from the graph that the enclosed area A4 lies between
x =—c¢ and x = ¢, and by symmetry, it is equal to four times the area in
the first quadrant. The enclosed area is ‘

o= 4_[ Fi —r]a{x 4[5 x——r}u—ﬁi( g 3J=4(AC3)=%E}. y=x—

3

S0Ad=576 <= %6 =576 = ¢ =216 = c=+216=6.
Note that is ¢ =—6 is another solution, since the graphs are the same.

p. 494: 7-15 odd, 20-21, 23-24
& . 4 7 2 4 2
T fae=as | fa =15 Jxax=4[3x7 ] =4(3-8)=4

1]

0. gaw:b_l::_[abg(r}drz3]_1I_JJ;—F‘:{?=:¢[{3+?1'}“E]:=L1(2\f§_2)=.\/§_]

2

I 3
b X 4 u=x +3
1. foe =g [ f@x =5 j i) [ HHI_ —H(—4+4)=%
-1

du =3x"dx

s i}
13. kaw:_f h(u)du =< Eﬂr :_jl“ |: y=Inu

1 3 .
15.(a) £, =ﬁJ‘ ;d.r = %[ln|x|]l (c) VA

=1[In3-Inl]=1In3
() F()=f.. & L=1ln3

c‘=izl.320.
In

0 S '
2= Hj’ f(x}a‘.r—‘j O dx+d jzxm—{ r] +4[x ] =1(8-1)+4(16-4)=1+4=%
21. Use geometric interpretations to find the values of the integrals.

[, f@ax={ Fydce [ fde+ [ fydes [ f@ac+[[ fdcs [ f@des [ s

=—1+14+141+44+24+2=9

Thus, the average value of fon[0,8]= f, HJ' f(x)dx=1(9)=12

23, f.. =ﬁ.[_] 367 +2x | =4[ £ + 27 ]_] =1(8+4)—1(-1+1)=4, option (A).



24. The average value of a function over the interval [-1,1]is f, . = ﬁ_l'_]] f(x)dx =%J._|[ f(x)dx.
For f(0)=%, fu. =4[, ¥ dc=3-42'] =4(@-D=0,

For f(x)=sinx, f,__ =l2Ls'm xdx =—%cnsx]_] =—1(cosl—cos(—1))=0.

L i|l—1 =%(€HI )= 0.

1(1-(-1))=1=20.

tal—
b |—

For f‘{xj=xexl:|fnt=%j. i dx |:H=I:$:| -

= du = xdx

="

But for (B), f(x)=3x", f,_ =1 j Wdi=4x' |

p. 538: 9-15 odd, 21, 31
7 o x 5
9. y=sinx =dy/dx=cosx = 1+(dy/dx) =1+cos x. SoL =Iﬂ /1+cos” x dx = 3.8202.

1. y=x-Inx=dy/dr=1-1/x=1+(dv/dx) =1+(1-1/x)". SDL=J‘J441+{|_1_£;-)3 dx ~ 3.4467.

13. x=\y—y = dx/dy=1/(2{y)-1= l+{dxe"dy)1=l+[$—l]z.

4 2
Sc.L:fl J1+($—1) dy ~ 3.6093.

15. y=1+6x" =dy/dr=9x" = 1+(dv/dx) =1+81x.

SoL=[ \T+8Ixdv= [ u" Ldu=1-2u"] =2 (82482 -1).
21. The line at the top of the region has length3—(—3) = 6. Then for 21
y=¥'=5,5 =2 =1+(¥) =1+(2x)* =1+ 42>,

CAS
So the length of the curve is L= I}.J] +(2x) dx = ZI: 1+4x" dx ~ 2(9.747088759) ~ 10.494,
Thus the perimeter of the given region is P = 25.494,

31, G{x;=fu‘1rﬁ+6;+3dr:>r;'m=%[f: r3+6r+8dr}=x/xl+6x+8 and

1+[G'(x)] =1+x" +6x+8=x"+6x+9=(x+3)". Sothearc length for2<x<4 is

ad - a4 4 . 4 _
L= r+3) dv= |x+3fdr=| (x+3)dx=[1x"+3x] = (8+12)—(2+6)=12, (C).



