Calculus Page 369 #5-8, 11-17 “uncontracted” solutions.

5) 3In|x|-21n[x - 4]+ C

6) 41n[x -2/~ 2In|x + 3+ C

7) x> +4lnx + 2+ 4Inlx -2+ C
8)x+%mh-j-%mh+ﬂ+c
11) Infx =3/~ InRx + 1+ C

12) In3x +2/-2In[x - 1|+ C
13) 3lnfx + 1|+ In2x - 3|+ C
14) 21n[x|+ 3Inlx + 7|+ C

15) 31nfx|~ Inx - 2|+ C

16) Infx =1/ In|x +1|+ C

17) Infx + 1|+ Infx = 1|~ 2In[x|+ C

Solutions
1) 2)
x=12= A(x~4)+ Bx 2x+16 = A(x-2)+ B(x +3)
Letx=4:-8=4B= B=-2 Let x=2:20=5B= B =4
Letx=0:-12=-44=A4=3 Let x=-3:10=-54A= A=-2
3) 4)
16-x=4x+3+3@-2) 3=4x+3+3@-g
Let x=-5:21=-7B=B=-3 1

Let x=-3:3=-6B=B=-—
Let x=2:14=TA= A=2 2

Letx=3:3=6A=A=%

fx 12
x"—4x

H 2mx 4+C



6)

ffx;m =_2f fdx = 2Infx+3+4lnfx -2+ C
X +x-6 X+3

7)

3 3
f%x dx %x =2x+ 28x
x -4 x" -4 x -4

fo dx = f2xdx+f 28x dx
x -4 x -4

8x=A(x—2)+B(x+2) x=2:16=4B=B=4 x=-2:-16=-44= A=4

f2xdx+4f f =X +4Inx+ 2+ 4In[x -2+ C
x+2 -2

dx =1+
x’-9 x’-9 x*-9

2
fxz_édx=f1dx+f 23 dx
x° -9 x° -9
1

3=A(x-3)+B(x+3) X=3:326B= B’  x=_3:32_6Ad= A=_1
2 2
fldx——f +—f dx =x—lln‘x+3‘+lln‘x—3‘+C
x+3 2J x-3 2 2

11) 7 7 A B
2x°=5x-3 2x°=-5x-3 2x+1 x-3

8) fx2—6 -6 3

7=A(x—3)+B(2x+1) ¥=3:7=7B=B=1 xe-t7o-l 4 4=r]
2 2

fﬁdx=—1f2dxl+1f dx3=—lln‘2x+l‘+lln‘x—3‘+C
X =X - X + X -

12)

f 1-3x i 1-3x 4 .\ B
3x*=5x+2 3x7-5x+2 3x-2 x-1

1-3x=A(x-1)+B3x-2)  x=1:-2=B R T Y B
3 3

le_idx=3f —2f dx _1n\3x 2-2mnfr-1+C
3x°=5x+2 3x-2




13)

14)

15)

16)

17)

18)

8x -7 8x -7 A B
f : dx > = +
2x°=x-3 2x°=x-3 2x-3 x+1

8x-7=A(x+1)+B(2x-3)  x=-1:-15=-5B=B=3 xe=2:522 40 422
2772

féx—_7a’x=2f dx +3f ax =ln‘2x—3‘+3ln‘x—1‘+C
2x°=x-3 2x -3 x+1

f5x+14d Sx+14 A4 B

2 X 2
x +7x x+7x x x+7
5x+14=A(x+7)+Bx x=-7:=21=-7B=B=3 x=0:14=T4= A=2

f5x+14
x +Tx

ﬂ= 22x—6 Ldy= 22x_6dx=>fdy=f22x_6 dx 22x—6 =é+ B
dx x"-2x x =2x x°=2x x =2x x x-=2

2x—6=A(x—2)+Bx x=2:=2=2B=B=-1 x=0:-6=-24=A=3

fzx 6 4 _3f 1f dx “31n[x|~ Infx— 2]+ €
x"=2x x=2

du_ 22 =du= 22 dx=>fdu=f 22 dx 22 = 4 + B
dx x =1 x -1 x -1 x -1 x+1 x-1

2=A(x—1)+B(x+1) x=1:2=2B=B=1 x=-1:2=-24= A=-1

f dx=—1f f lnx 1‘ 1n‘x+1‘+C
x* - x+1

aF__ 2 g2 dx:defzdx 2 4, 8,¢
dc xX*-x X —x X -x O-x x+1 x-1 «x

dx =2 ln‘x‘ +3 ln‘x + 7‘ +C
+7

2=Ax(x—1)+Bx(x+1)+C(x+l)(x—1) x=1:2=2B=B=1 x=-1:2=24=A4A=1 x=0:2=-C=C=

F= f dx-lf f f 1nx+1‘+ln‘x 1‘ 21n‘ ‘+C
X —x x+1
) 2 A B

3
4G _ 20 5, 2 242 dt:>fdG=f2dt+f2dx -4
ot Pt | -t | -1 t+1 ¢t-1

2=A(t—l)+B(t+1)+ t=1:2=2B=B=1 t=-1:2=-24= A=-1

G- 2t+f—dt-2t—1f f—=2t-1n\t+1\+1n\t-1\+c
t+1

-2



19)

2x u=x>-4
f 5 dx
x° -4 du =2xdx

f@=1n\u\+C=1n\x2-4\+c
u

20) f -3 u=2x"-3x+1
2x* -3x+1 du =4x -3dx
f@=1n\u\+C= I ~3x 41+ C
u
21) _
fx+x1d f 2x1dx fldx+f2X1x Uu=x-x
X -x xt-x X —x du=(2x—1)dx
x+f@=x+ln‘u‘+C=x+ln‘x2—x‘+C
u
22) _
fo dx = f2x+ fx dx=f2xdx+f sz dx u=x-1
x -1 x =1 x -1 du=2xdx
X +f@=x2 +1r1‘u‘+C=x2 +1n‘x2 —1‘+C
u
23) a) 200 individuals  b) 100 individuals c) fl—f =0.006(100)(200-100) = 60 individuals/yr
24) a) 700 individuals  b) 350 individuals c) fl—f = 0.0008(350)(700 - 350) = 98 individuals/yr
25) a) 1200 individuals  b) 600 individuals c) fl—f = 0.0002(600)(1200 - 600) = 72 individuals/yr

26) a) 5000 individuals  b) 2500 individuals c) fl—f =107(2500)(5000 - 2500) = 62.5 individuals/yr

Using my “cheating method” for finding the original logistic growth equation

27)

%—ooow(zoo P) k=0.006 M =200
P=L012 g= 200 e i84-200= 4=23
1+ de 1+A(1)
200

p=—"""
1+ 247



28
) ‘jl—I: - 0.0008P(700 - P) k =0.0008 M =700

P=L056 1029 L 104+104=700= 4 =69
1+ de™™ 1+A(1)
po_ 100
1+ 69¢™
29
) ‘2—1:=0.0002P(1200-P) k=0.0002 M =1200
J 1200 0l 1200 50420421200 4= 59
1+ Ae™ ™ 1+A(1)
1200
1+ 59¢~2
30) il—f=10‘5P(5000—P) k =0.00001 M =5000
=&OOS 0= 504 504=5000= 4=99
1+ Ade™® 1+A(1)
5000
1+99¢~%"
33
2) ‘;—1:=0.0015P(150-P) k=0.0015 M =150
P=&225 6=i:>6+614=150:>14=24
1+ Ae ™ 1+A(1)
_ 150
1+ 24!
33b) p_ 150 00=— 0 100424006 =150

- ]
1+24e™ 1+ 24e™2

n
=——' =17.21 weeks

s 50 48
= T o
2400 — 225
B0 s B0 1254300002 2150
14 24e 2 1+ 242
|
25 n(lzo)
= ¢ = =t=——7=21.28 weeks

3000 -.225



34a) 4p

= - o.ooo4P(250 -
dt

P) k=0.0004 M =250

PP g B0 80842250 4= 11
1+ Ae™" 1+4(1) 14
250
1+£e"'”
14
3b)  po 20 a5p 20 550, B85 o5
111 _,, 111 _,, 7
I+ —e I+ —e
14 14
= ¢**' =0, which is impossible!

So, we must use a mathematical trick :

250

1+Ee"”
14

=1978.179¢" =0.5= ¢ =0.0002527577 =t =

35)

249.5= _ 250 = 249.5+1978.179¢™" =250

1+ Ee"”
14

In0.0002527577

=82.83 yrs



