8.2

p. 624: 5-9 odd, 14-22, 28-29, 34, 42-44, 48-51

5.

15.

16.

17.
18.

19.

20.

21.

dy dy 2 J’d}’ 2 -2 2 -1 3

— =3x"y" —=3x"dx = —=|3x"dx |y20|=|y dv=|3xdxc =-y =x+C=
rebl i - | [y=0]= [y ay=| y

_—l—x +C = y= . ¥=101s also a solution.

y X +C

dy

oV ="+l = y—=x"+1 = ya’y='T
dx

L e [x=0] :J’ydy:ﬂmﬂdr =

147 =%x3+1n|x|+K — y1=x3+2111|.r|+2k = y=inE+Zln|x|+C', where C'=2K.

(e" —1)y' =2+cosx = (e"—l)%=2+mﬂx = (e -Ddy=(2+cosx)dx =

J*[e" — l]dy = j(z +cosx)dx = e’ —y=2x+sinx+C. We cannot solve explicitly for y.

dz . daz ) . _. _.
+e7 =0 > E=—e’e' — Ie ‘dz=fe’dr = g =——f+ 0D e =-C >

= z=ln[ rl J:: z=—ln(e’—C)
e —C
ab(:ﬂ} = d—zjﬁ:dx = In|y|=k+C, = y=€" =Ce", equation (C).
-}!
[dy=[2xdx = y=f(x)=x"+C. f()=3 = 3=(1y+C = C=1.Therefore, f(x)=x"+2,
option (B).

e —C

y=e" = %=%ex"2 = 2dv=e""dx = 2;_1? =dx = 2@ = dx, which is choice, (A).
X ' ¥y

Observe that the graphs of equations (B), (C) and (D) go through (-1, 3). so they all satisfy the

initial condition. dﬂ—[y—l}[brﬂ) = j dy j{zx+l}dx = ln|1—1|—x +x+K =
X

|_1-' - 1\ —C&T = y= Ce" ™ +1. The initial condition y(—1)=3 forces C = 2, so equation (D) is
the desired solution.

() =xf(x) = d— =" = fy'] dy = jrdri 2y =lx+K = .\/_ 1 +c.

f(3)=25 = -Jf=(;-3'+[?) U =C. Therefore, y = ( +‘—4]) so y(0)= (]T) =
which is option (D).
%:xe-" — fe""dy=j.rdr = —e'-"=3'x2+C. v0)=0 = —e”=%{[l)2+C' =
X

C=-1, so —e™ =%x2

-1= e7=-1x"+1 = }==ln(l—%x2] = y=—ln(1—%xz).

Y_ = ydy=xsinxdx = j_vdy=j.rsinx¢r = 1y’ =—xcosx+sinx+C [by parts].
v

Y0)=-1 = 1(-1)’ =—0cos0+sin0+C = C=1, so 1y’ =—xcosx+sinx+1 =

y? =—2xcosx+2sinx+1 = y=—/-2xcosx+2sinx+1 because y(0)=—1<0.



22. d—u=m, u(0)=-5. J*Zlu du = I(2r+sec1r}dr = u’ =t +tant+C, where
dt 2u
[(0)] =0° +tan0+C = C=(-5)" =25. Therefore, »° =¢" +tan7 +25, sou ==+t + tan + 25.

Because u(0) = -3 <0, we must have,u = —-V"r: +tanrs+25.

28 D_X :_v@:.rdr:jydy:jxdx: Lyt =1 +C0= y(0)=2= L2 =10y +C >

dax ¥
C=2,501y"=1x"+2 = y'=x"+4 = y=+/x"+4 since y(0)=2>0.

dy

2. J@O=H()-x = o=w-x = %;ﬂy—l] = %qu [yv=1] =

Ji=jxdx = ln|_}:—1|=%x2+{’j‘. f(0)=2 :>|J]|2—1|=%{(]}2+C = C=0,s0
y—
In|y-1|=1x" = |,1»—1|=«==:"2"'2 = ;;f—1={=;-":"'2 [since f(0)=2] = y:gxz-"1+1
34.

dx
f(1) =—=1cos1l+sinl+C =3= C =2.699. Therefore, f(Z) = 4.440 (?)

42. (a) For this differential equation, when x=0 = %—t} 0= d__D so the slope of the tangent
X

dy—rsinx — fdv=fxsinxdx = y=-xcosx+sinx+C [by parts].

line is zero. Therefore, when x = (), the tangent line must be horizontal.
(b) ﬁ—2}:}-‘=x = ﬁ=Jrr{}1‘}-'+]]| = Ji=dex = |2y +1|=ixr+C =
dx 2y+1 T -

In2y+1|=x'+C = 2y+1=¢""¢ = y+l=lae” = y=%(Ae":—])

(c) y(0)=0 = l}=%(Ae°—]] = A4 =1,so0 the solution is y=%(e‘; 1)

43, fx)=2x[f ] = Yyt = [yPdv=[2xdx = -y =x*+C =>.v=—( - ]
dx x +C
-2 2

1 1 -2
f{[}}_z__(GEJrC} = C__E = ”}._Ex =k . Therefore, f(2)= 2(2} =7 (B).




44.

48.

40.

=4 —1=-3. Therefore, the equation of the

X|(x.3)=(0.1)
tangent line at (0, 1) is y—1=3(x—0), or y =3x+1. Using this tangent line we can approximate
Ff(1.5)=3(1.5)+1=35.5.

(b) ﬂ_:t ¥ :>J- [dx = Infd—)|=x+C = [d-)|=4e" =4-y=4se’ =
fix)=4—_4e". Then llmﬂ X) limd_Ae =£%_A=uo,sc-the limit does not exist.
=0 fx =0 fx ]l_)[’Il}ﬁ

(c) From (b), the general solution isy =4+ 4e*. f(0)=1 = 1=4—A4-¢" = 4=3. Thus,
v=f(x)=4-3e"".

(a) When =1, the tangent line has slope if—T =é(8{] —30) =? =10 = the equation of the

tangent line at (0, 30) is y=10¢+30. We can use the tangent line to approximate
Wi(l)=10+30=40 g.
d* W L aw _ 1 {l |

—_— = —(SG—W]}=——{SD—W) ; Because the second derivative is negative
5 dr 315 25

at the point (0, 30), the graph of W is concave down, so the tangent line lies above the curve and the
tangent line estimate is an overestimate.

dw 1 W
c) —=—(80-W) = =|idt = nB0-W|=1r+C = BO-W|=4e"" =
(©) =-=2(80-W) Lgﬂ_m [ 8077 = [80—7]=4e
80— = Ae"™ = W(r)=80—A&"".

W(0)=30 = 30=80+4e" = A=-50 = W(r)=80-50&"".
2 , : _ _ 2 i By
[a}@:izz[@:)_l = d'f:—z(x):)_l[xﬁ"'y]: ._Izj [I£+J:)= 122(2+} ]:472‘-}) N
xy dx dx X

dx xy U xy y y xy
(b) At the point (1, 3), the tangent line has slope% = % The equation of the tangent line at this

pointisy==(x—1)+3=2x+1. We can approximate f(1.2) ~3(1.2)+I=3~ 3.133

2
(c)If f(x)=0forl<x=1.5 by(a), f"(x) =_42—2{}-::G on this interval, which means that the
X _}"

curve is concave down on this interval, and the tangent line lies above the curve, so the tangent line
estimate is an overestimate.

dy _ 2 " — [ 2 _ 2 _
{d)a—g = Jydv—JEI ‘dx = 1y’ =2In|x|+C = y’ =4Infa]+c.

y()=3 = ¥ =4hn|l|+c = 9=c = ' =4Inx+9 = y=4Inx+9.



ax

50. X1 (0= f0) = ¥ Loy = jﬁﬁ L = =+ C = y=ce™, and f()=2 =
dx y e

51.

X X
2_¢ = ¢=2, y=2¢ "". For this function, f(-1)=2e, f(2)= i, “1’1;1 f(x) does not exist

e e JZ

because the limit from the left does not equal the limit from the right. However,

lim f(x)= lim% =2,so0 only (B) is true.
X0 o o

(a) %=k(_v—?ﬂ) = J%=Ihﬂ = ]n|_v—?D|=h+C] = y—70=Ce" = y=Ce"+70.

1(0)=88 = 88=C+70 = C=18 = y=18¢".
¥(2)=85 = 85=18¢"+70 = 15/18=¢" = h](lﬁf"lg]:Zk = k=1InZ
(h‘) y= ?ﬂ-l‘- 1861 1/2)In{5/6 )¢

[

[

'ln{|

In(%)

)

-]

(c) 75=T0+18" 200" = =00 = 2.In(Z)=In(3)r = 7= ~14.051 min.




