Section 8.3 Derivatives of Sums, Products, Quotients, and Power Functions

Problem 1.
fi(z) =6z +3 -3z~ 623

Problem 2.
Jz) = ba—20%) = f(e) =40~ 49)

Problem 3. )
Product Rule. f'(z) = n[(6z + T){z — 2) + B8z +Tz+ 1) = rl6z? — 12z + Tz — 14+ 3z2 + Tz + 1] =
x[92?% + 2z — 13

Problem 4. 0 (o +4)-1(22) )
Quotient Rule. f'(z) = ——zwjr—- = LAy
Problem 5.
Quotient Rule. fi{z) = (1”2&55 L= (-53—2)7
Problem 6.

flo) =22 =1+2277, fllz)=-20"%=3¢

Problem 7. 5 2 5
f(z) = (3% + 745 — 5z)x = 32° + 758 — 522 = f'(z) = Hrd + 4227 — 10z.

Problem 8.
f(z) = az™" + bex - bdz?, f'(z)= —az™?+bc— 2bdz = — % +b(c- 2dz)

Problem 14.

(a)

v

[217 x>0

1 ,yx <0

(b) fi(z) =
lundefmed ,x=20



Problem 17.
3 ,x <1

flz)= kx ,z>1

(a) To make f continuous at & = 1 we have to choose k such that 3 = kz whenz =1. So k = 1.
(b) f is not differentiable at z = 1.
Problem 20. .
x3 +1 —= T3z +1-(a+1)(32°+3 3430413233322 g3 37
4= (5i5err) = ﬂc(zﬁwt(aawrl))%ic 2 = R = (isisfﬂ)zz
Problem 21.
4 (_ = ):ﬁ_ L) _@+DO-m@ _ 1
de\mz+n/  dr\z+l E+1? i
Problem 22.
(T )= (VE)Uz 1)~ (=) 2424 1) (o)ag 1) - ()22 4 24 1)
dz 2z - 2% = AT =
82° +2x -2z —z -1 V2622 +z 1)
2/253/2 = 423/2
Problem 223.
£ = £+ = et o
— . "4 ] b F o —_, g -
Tletien G [ XFcien Tt \(i\)(rly”_}

s

Problem 2.

(a) Let G(s) = the number of grains as a function of the s** square. Thus G(s) = 2°7!, and hence
G(64) = 253 ~ 9.22 x 10'® grains of rice were allocated to the 64th square.

(b) Let W(s) = weight of rice at square s measured in grams. Thus W (s) = 0.02G(s) = 0.02(2°"!), and hence
W (64) = 0.02(25%) =~ 0.02(9.22 x 10'8) = 1.844 x 107 grams, which is about (1.844 x 10'7)/(907.18 x
1000) ~ 2.03 x 10! tons of rice. This is about 500 times the world production of rice in 1980.

(¢) squares total grains So the total mass is about 3.69 x 10!7 grams.
1 1=21-1
2 142 = 3=22-1
3 1+2+4= 7T=20-1
4 1+2+4+8=|15=2-1

64 264 — 1~ 1.84 x 10'° grains



