Problem 6.
f@y=zln({)=zn(z" ) = —zlnz = f@)=~(()nz+ (1) (z) = —Inz—1.

Problem 7. o 0 . . , . .
f(.T) _ 31n(;3r z") + SInTES ) _ 31In(3 );tSln(m ) + 31n7£3 ) _ 61n(3 );—2111'11 == f/(CE) 21

wT"

Problem 8.
f(z) =e5In (\/LE) =e"(Inm — In\/z) = ¢5 (In7m - {inz) = (5%) (Inm - LIng)

= f'(x) = (5¢°*) (In7 - § In(z)) + (—55) (€5%) = €5 (5 (Inm - f2) - L)

fle) = 3*(logz) = 3° (25) = (1) = f'(z) = ~— (xr:ioH L) # nmSI)rflnox)Jr B

Problem 10.

. 2} (3¢%) — (In2 + 31nz)(3e® 3—zln2-3zlnz
flo) = B~ azggns o g - LI OD W20 0e7)_ 3 zln2—seina

Problem 18.

(a) 9.8 billion

s7hillion ~ 1.719. The world’s population will increase by 71.9% .

(b) Let P(t) be the total population of the world in billions ¢ years since 1995. As P(t) is exponential,
P(t) has the form P(t) = Pye* where P, and k are constants. Now P(0) = 5.7 = P, and thus
P(t) = 5.7¢*. As P(55) = 9.8, we have that P(55) = 9.8 = 5.7¢55k — 55k _ 33 = 55k =In (%) =
k=g In (£2) ~ 0.00985. Therefore, P(t) = 576000985t Ny Pl e = €0-00985 1 1 g9
Therefore the annual percentage growth rate is about 0.99%.

(c) P'(t) = (0.00985)5.7¢0-00985t — ) 0561450-00985¢ _, P7(0) = 0.056145¢0-009%5(0) = (.056145 and P'(55) =
0.056145¢%-00985(55) , 0.096513957. At t = 0, the population is growing at a rate of 56.145 million people
per year, and at ¢t = 55, the population is growing at 96.513957 million people per year.

(d) The average rate of growth is P(sgngf(o) = 28257 ~ 0.074545454 billion people per year = 74,545, 455
people per year.

(e) Solve ZEP=PO) — 41 — ¢ 0561456000985t Noyy (0-00985¢ _ Fay ey = 0.00985¢ = In (

4.1
550 55 (55)(0.056145))

=t = (o005 In ((55)(0%6356145)) ~ 28.8 years. In 2024, the instantaneous rate of growth and the average
rate of growth over the 55-year period are equal.

P() population (in billions of people)
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(f) For North America, N(t) = No(1 + (0.30)g5) = %48t 4 Ny, For Africa, A(t) = Ap(1 + (3.00)£) =

3Agt
——9-55 + Ag.
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Problem 4. X ; s
f(2) = iy = @i = s © @ +7)% 2=> \
fl@) = (—4(=2 + 75 (£ + 7)) @) + (=3e7)((z* + 7)™ =

_ 2 1
(—8:0(9;2 +7)‘5)(x—3) + (—333(:32 +7))—4 = —81:“2(12 +7)—5 + (—3:53 -~ 21z) 4 - (x§i7)5 + CGEIERE

Problem 7. N -
f@)=(1-2)e = fx) =272+ (e (L(-2))) (1- 1) =
T (e (1) = e T e 4 k- 1) =

T

e "z

" Problem 10.
fz) = (32° + 22)"% = f'(x) = 13(3a° + 22)'? (£ (32> + 22)) = 13(32 + 22)1%(922 + 2).

Problem 12. 7 o

flx)= m = Egi(xg +2)7% = f'(z) = 531 (—6(z® +2)77 (£(2*+2))) =
= 2m%(z3 +2)"7(322) = —6m2x2(2% +2)~7.

Problem 16.

f@) = g =4 + 1)V = f(z) =4 (=1) (" +1)3/2 (L (e + 1)) =
— 2e7(e® 4 1)73/2,

Problem 19. .
f(z) =In(e® +2%) = f'(z) = ET:TP (d%(ez + :E2)) = “‘T‘Z:if

Problem 20.
f(z) =2l (257 ) = elin(z) - In(2? + 1)) =

7'(@) = ()(in(@) ~ (e + 1)) + (@) (2 ~ 2 (£ @+ D)) = (@) - (@ + 1) + 1 = 7(20) =

In(z) - In(2? + 1) + 1 - 22




