
Problem 6.

f ( r )  : r t n  ( * )  :  r h ( r - l )  :  - r t n r  = +  f , ( r ) :  *  ( ( r ) r n r +  ( j )  ( " ) )  :  _ l n c  _  1 .

Problem 7.

f ( " ) :  
r rn(s6c?)  

+ 11#)  -  3 ln(36) t3 ln( '?)  
+ 

q+O -  6rn(36) . t2 lnr  :  =+ f , ( r ) :  # .

Problem 8.

J(r ) . :  e" '  ln  ( ,# , )  :  er r ( ln  r  -  ln  1/ i )  :  e5,  ( l t r  n  -  
|  tn  r )  :  (e5 ' )  ( ln  r  _  j  lnz)

=+ f ' ( r ) :  1be5' )  ( tnzr  -  j  tnqol )  + (_ i i )  ( r r , )  :  eb,  (s  ( lnr  _ y)  _ 
* )

Problem 9.

f  ( r ) :3" ( togr) :3 ' (# f t )  :  ( t \hr )  =+ f ' ( * )  -  ( ( tns)s") ( l .n?)  + ( t ' ) ( * )  _  3 ' ( r ( ln3)( lnr )+ 1)
l n lo  

-  
t 1 "10

Problem 10.

f ("): ry+ : !.#b' + f,(r):

ProblemTg.

(") F*jiifi* = 1.719. The wortd,s poputation wilt increase by Tr.9% .
(b) Let P(t) be the total population of the w_orld in billions t years since 1995. As p(t) is exponential,P(t) has the form P(t) : P6e&', where pe and fr ure co,.riants. Now p(0) : b.T : po, and thusP ( t ) : 5 . 7 e k t . A s P ( 5 5 )  : 9 . 8 , w e h a v e t h a t p ( s b )  : 9 . g : 5 f " s s r + " r * ' ] g g * ' S S f : i n ( i f )  = >

fr :  * i " (#)  =0.00985.  Therefore,  p(r )  :5 .7.0.00e8br.  Now 
f f i :  

= :###* l  _  e0.00e8b ry 1.0099.
Therefore the annual percentagc growth rate is about 0.g9%.

(c)  P ' ( t )  :  (0 .00985)5.7"000e85t :0.0b6145e000e8sr  => p,(0)  :0 .056145e0.00e85(0)  _ 0.05614b and p,(55)  :
0'056145e0 00e85(55) t 0 '096513957. At f : 0, the popuiaiion is growing at a rate of 56. 14b mill ion peopleper vear, and at t : bb, the population is growing at g6.51395imilion people per year.

(d) The average rate of growth is 4$=p x 0.a745454b4bil l ion people per year :74,s45,4b5
people per year.

(e) solve {*=#a : # :0.056145e0'00e85t. Now e0'00e8b' : i*rre16toio =+ 0,009g5r: h (miro)
=+ t :" (d:#om) h (Oor#uturO) = za.a vears. In 2024, theinstantaneous rate of growth and the average
rate ol growth over the 5b-year period are equal.
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r = 28.5

/ f \ For North America, N(r) : N0(1 + (0.30)*)

# + a o .

( * )  (s " , )  *  ( ln2  *  3  rnc) (3e ' )

'slape = ave.
sofchange
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x : 2 7 . 5

: qH* * Ne. For Africa, A(t) : A0(1 + (3.00)Js) =
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Problem 4.

f (r): G-+%;r 
: 6ufiyra 

: Tahr7 
: (n2 +7)-a'-s *

f , ( r ) : '?n1i ,  +  z) -s  ( . * ( " '  +  z) ) ) ( r -3)  + ( -3r -a)( (n2 +7)-41:

(-8s(CI2+7)*5)(r-3) +(-2"1*r+i))*a - -8n-2(*+7)-s*(-3o3 -2tr)-a: -(#ry+6;r+1;r

t"Jr"* z.
f ( " ) :  ( 1 -  i )  e - ,  +  f , ( * ) : x : - 2 e , ,  *  ( e - "  ( * ( _ " ) ) )  ( r  _  * )  :
x ' 2 e - '  + ( - e - ' ; ( t -  i )  : s - x  ( * - z  + i  - 1 )  -  e - " ( L - s - r ) .

Problem 10.
/ ( " )  : ( 3 " 3 + 2 r ) r 3  = +  I ' @ ) : 1 3 ( 3 ; 1 3  * 2 x ) 1 2  ( * ( r r t  + z t ) ) : 1 3 ( 3 c 3  + z r ) 1 2 ( g r 2 + 2 )

Problem 12.

/ ( r )  :  { ;#, l= :  4@' *  2)-o =+ f ' (u) :  *  ( -o( , ,  +2)-z (*@" + 2)))  :
- 2.,r2(a3 + 2)-7 $r\ : -6n2r.2(x3 + 2)-7

Problem 16.
f  ( r )  :  - g  :  4 1  o t  a  1 1 - I / 2

V e r + l  
- \ "  '  ' t

-  2 e ' ( e r  *  I ) - s 1 2 .

__

= +  f ' ( r ) : 4 ( - ; )  ( e ' + 1 1 * t 1 z  ( * G "  +  r ) )  :

Problem L9.

/ ( r )  :  ln(e '*  12)  =+ f ' ( r ) : *+,, (*("" + r,)) = ffi.

Problem 20. /
l @ ) : , 1 "  ( r h )  :  c ( l n ( o ) *

f ' ( r)  :  ( t )( ln(r)  -  ln(r2 + 1))

In ( :u ) *  In ( r2  +  1 )+  1-  # l

k rfO,' i))) : ln(o) - tn(o2 + r) + r - ft1(2x) :
ln(r2 + i ))

+ ( t)  ("r  -


