6.1, Part 2

p. 487: 7-8, 15-16, 21-31 odd, 32, 40-44, 61, 73
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15. The curves intersect whenl—3y* =y* -1 = 2=2)" @ y’ =l < y==1.
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16. dx+x =12 = (x+6)(x-2)=0 =
x=—b6orx=2,soy=—bory=2and \ -
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21. 2y"=4+y" o y'=d o y=12, 50 <
7 : (3,2
a=[ [@+y)-2y"Jay -
- Pl
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=2[4y-1y'] =2(8-%)=2 LR
23. By inspection, the curves intersect atx =+-1. Voo :
2 ||I I|| y=dx —]
Vo

= j_lfa[mﬂfx_{‘!’f —D]dx . /
: o
- 2|¢: (ms ax—4x° +1].-:ix [by symmetry] 2 \i
| l+%J=%+% /\/\\==cos mx
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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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=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=[ [r@-gld+ [ Jg@-g@]ds
= [ 26 —x+2dr+ [ (- +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.
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73. We first assume that ¢ > 0, since ¢ can be replaced by —¢ in both equations

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
A :41.:({'2 -—_‘(E)dx =4[C21_%13 :|; =4(£‘:L —%E‘j) = 4(%{':*) = %C}.

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




