Area
p. 487: 5-6,9-14, 17-20, 36-39, 49-55 odd, 58, 67, 71-72
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11. The curves intersect when(x—2)" = x <> "
X —dx+d=x = x -Sx+4=0 = \
(x=Dx-4)=0<> x=1or4.
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12. The curves intersect whenx” —4x =2x =
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14. By observation, y=sinx and y=2x/x intersect at(0,0) and(x/2,1) forx=0,
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17. 12— x'=xr"-6 =2 =18 =

x* =90 x=43, s0
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A=L[{12—x‘}—(x*_6)]dx =2L (18-2x")dx [by symmetry]
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=2[18x—2x" | =2[(54-18)-0] =2(36)="T2
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18. x* =dx—x & 2x —dx=0=
2x(x—-2)=0= x=00r 2, so —(2,4)

A =j:[(4x—x3'}—x2]dt= jﬂz{4x—2x3'}dx

= z—l 3 := —ﬁ:i t
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19. The curves intersect when8cos x =sec’ x = 8cos’ x=1= cos’ x=% = cosx=4 = x=1 for

0<x<Z. Bysymmetry, yi
A= 2[:3 (8cosx—sec” x)dx

= 2[851nx—tanx]§ﬂ = 2(3.3;3_@)
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20. A= J*:[(Z —C0s x)—cos x| dx

=I:E{2—2005x}dx

= [21’—2 sin J:]:;JT

=(47-0)-0=4x 0 2
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36. Setting f(x)= g(x), we find that the curves intersect at x = —2 and xl= 3/2. In the interval [—2,3 / 2],
f(x)= g(x), so the region bounded by the graphs of f(x) and g(x)is

[ (f@-g@)dr = (-2 ~x+6)dx= [ (6-x 22>, option (B).




37. Let f(x)=9—x" and g(x)=x—7. Then f(x)=g(x) © 9-—x" =x-T = x +x-16=0 <=

2
—li'Jl +64 _lizﬁ_ Letﬂz_l_—fandb=_l+2—ﬁ. In the interval

= =

2
(a,b). f(x) = g(x), so the area of the region bounded by the graphs of f(x) and g(x)is
A= (2 —x+16)dv=["(x +x-16)dr =12 + 12* ~16x
=(1a*+1a’ —16a)—(1b’ +1b* —16b) = £465, which is choice (D).

38. Let f(x)=2+/x andg(x)=3—x. Then f(x)=g(x) © 24fx =3-x &
4x=9-6x+x"=0< x" -10x+9=0 < (x—1)(x—9)=0. A graph
shows that g(x) = f(x) when0<x <1, and f(x)= g(x) when | £x <3,
So the area of the region is

A=j;(S—x—E«f;)dx+L32ﬁ—(3—x]dx
=[3x—1x 47| 4[4 3x41x? ]

= (1-4-4)-0+($40-9+3)—(4-1+4)=20J15+3

39. The curves intersect at x =—2 and x = 4. The area of the region
bounded by the curves is

A=[(x+a-3x)d =[Ax+ixt 12T

L .
=(16+8-2)—(-8+2—(—%)) =18, which is option (B). ><

49. From the graph, we see that the curves intersect atx=0andx=a ~ 0.896, |

-

withxsin(x )}- x* on(0,a). So the area 4 of the region bounded by the

curves is 4= j';[ﬂrsin(:c3 }—x“]:ﬁx =[ —Lcos(x") —_%x'q]Z

= —Lcos(a®)—La’ +L~0.037.
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51. From the graph, we see that the curves intersect at 20
x=a=-1.114908, x=bh=1.2541012,and x = ¢ = 2.860806, y= 32— 2x- ___"‘-\_
with x* —=3x+4>3x’ —2xon(a,b) and3x* —2x>x’ —3x+4 on "-\_\
(b,c). So the area of the region bounded by the curves is e serae ﬂm
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A =jj[{x3 —3x+4)—(3x° —21)]dx+j:|:(3x3 —2x)—(x° —3x+4'}]nix
=j:{x3 _3x° —x+4}dx+j;(—x]' +3y° +x—4)dx

2] fs
4 3 2 4 3 2
=|4x —x —3x +4x] +[—;‘x +X +1x —4x]b:s8.3?8.
2 B 2



53.

55.

58.

67.

71. By the symmetry of the problem, we consider only the first quadrant

Using technology, we can see that the curves intersect at(—1,1) and

(L1). On the interval (~1.1), - >x" so the area of the region is
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The curves intersect at x=0and x=a = 0.749363.
A= j ( x —tan x] ~0.25142

(a}f(x}zﬁjf'(x}zﬁi f'(d)zﬁz%, so the slope of the

tangent line at the point (4,2)is1 and the equation of the tangent line is
y=L(x-4)+2,ory=1x+1.
(b) The area of the region bounded by the graph of f, the y-axis and the
tangent line is .

A= j( x+1- -.,."_)dt [ X +x—ix” ] (2+4-2-8)-0=2
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We know that the area under curve 4 between ¢ =0and ¢ =xis J':v (t)df =5 ,(x), wherev,(t) is the

velocity of car A and s, is its displacement. Similarly, the area under curve B betweent =0 and

t=x is [ vy(f)dt =s5(x).

(a) After one minute, the area under curve A4 is greater than the area under curve B. So car A is ahead
after one minute.
(b) The area of the shaded region has numerical value s (1) —s;(1), which is the distance by which

car A is ahead of car B after | minute.

(c) After two minutes, car B is traveling faster than car A and has gained some ground, but the area
under curve 4 fromr=0tor =2 is still greater than the corresponding area for curve B, so car A is
still ahead.

(d) From the graph, it appears that the area between curves 4 and B for 0 <7 <1 (when car A is
going faster), which corresponds to the distance by which car A is ahead, seems to be about 3
squares. Therefore, the cars will be side by side at the time x where the area between the curves for
1 =¢ < x (when car B is going faster) is the same as the area for 0 <7 =<1. From the graph, it appears
that this time is x ~ 2.2. So the cars are side by side when ~ 2.2 minutes.

where y=x" = x= ﬁ We are looking for a number b such that

[Fav= [t 53] =33 =5 24
= 2" =8=b"=4=b=4""~25198.




72. (a) We want to choose a so thatJ- dex =J- —dx =

1 X
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(b) The area under the curve y =1/x" fromx=1tox=4 is3 [take in the first integral in part (a)].
Now the line y = » must intersect the curve x =1/./y and not the line y =1/4" since the area under
the line from x =1to x = 41s only ;= which is less than half of 5. We want to choose b so that the

upper area in the diagram is half of the total area under the curve y =1/ x"fromx=1tox = 4. This
without changing the graphs, and 1t ¢ = U the curves do not enclose a

region. We see from the graph that the enclosed area A lies between \/
x=—¢ and x = ¢, and by symmetry, it is equal to four times the area in - -
the first quadrant. The enclosed area is

A=4l7(F =PV dxe =4l Ax -1 T =4l - 1) =42 ) =2, y=xi—¢




