3.4
p. 213: 6-7, 11-41 odd, 42-45, 47-51 odd (only part a), 54-66, 75

6. i( e ]= (Ex +1]Ex _{j (e‘) = e +e _f?zx = al —, which is answer (D).
a7 (e a) (1) (e+1)

7. Product Rule: f(x)= (l +2x° ] (r — xz] =
Fx)=(1+2x")(1-2x)+ (x =" ) (4x) = 1-2x+ 22" —4x" + 45" —4x” =1-2x+ 63" —8x",
Multiplying first: f(x)= (1 +2x° )(x— .rl) =x—x +2x -2x" = fl(x)=1-2x+6x" —8x
(equivalent)

11. By the Product Rule, g(x)= (2 +2J_¥]e’ =

gr(’“)z(z”ﬂ](‘f)'+8’(2+2~E)'=(2+24¥)er+er( 2

zﬁ]
—E{(M 2@){%1} - er[2+2~f¥+%)

x 1_ x XX x x Iy 2x x
13. By the Quotient Rule, y = € :5( E]E E(E)ze e re __ ¢

I-¢* (1—9‘)2 (]_ex)l (l_ex)l-

The notations = and=>indicate the use of the Product and Quotient Rules, respectively.
- QR e 2 N 2 2
5. G[x}='r 2 = G,[x}=[21+1)(2x} [:t; 2}[2)=4x +2x 2::( +4=21 +2x—:—4
2x+1 (2x+1) (2x+1) (2x+1)

PR

17. J(v) =(v'1 —21«')(1:'4 +v'3) =

T ) =(v' =2v)(—4v7 =207 )+ (v7 +v7 ) (3v* -2)
=T W4T T 4T 0T W T =l e

PR

19. f(z)=(1-¢)(z+¢") =
F@=(1=¢)(1+e )+(z+e) (=) =1(¢) =z’ () =1-ze 2"
{2+x[\r] Gy LN g 2+x-2x

2 y= s Sy T Tl 2ex
2+x (2+x)’ (2+x)’ (2+2)  2dx(2+x)
SRS NSV G ) [ Cish) S P20
r+2t -1 (I3+2.“2—1) (fl Py _1)
25, h(?‘]= Herr ghr[r}z(b+er)aer—(f:8")(€r]=abg"+agz"—1ael"= abe” |
b+e (b+er) (b+e')_ (b+e’)'



+2n"'_+v"_e _Z +€:+4ZZ+EZ€: 522+ 42z
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t1y—(4 L et(]
29, V(f}—% ® oy =2 O +1)(re' +< (1)

te’

te' —dte' —de' —t'e —te' —dte' —de' —t'€' ( +4r+ 4) {a‘+ 2)

rzelt f:f:':r ?"E? ré’
QR Bt+Ct’)(0)-4(B+2Ct) —A4(B+2C A(B+2C
L F= A A :;»F’{r}=( )(0) {1 ) 4(B+ Z)=—2( +21)
Bt +Ct Bt+Ct (B.f+Cr3) t*(B+Ct) t*(B+Ct)
ax+b ° (x+d)a— [ax+if:) _acx+ad —acx—bec _ ad —be

33. x)= - = .
A cx+d f() [cx+d (ex+d) (ex+d)

o 3 el (-
e

Using the Product Rule and f'(x) = ( + e",we get

2

I

fn(x} _ (x]:'l +j| I—I."E )gx 4 eF (%x—] %X_ch) (_‘_ " T %T_:{;E)Ex =%
X

@ (P=)M-x(2x) oo ]

(¥ =1) (<20)= (= =1)(x* =20 +1) _(x*=1) (20)+(x* 1) (42" ~4x)
(x-1)’ (x-1)

() (2@ ) () (1) (-1 1) (20)+ (3 +1)(4)

fi(x)=

(1) (x*-1)

2x + 2x+4x° +dx B 2x° +6x

)

QR l+e" J(I)—(1+x)e" * & —xe* —xe"
39, y= 1+x :>_}"=( ]{) [2 ] :1+€ € jxe _ 1 xer
l+e' (l+ex) (]+ex]_ (1+ex)_
At (U,+]= _v’={ ! ] =% and an equation of the tangent line is y=+(x—0)+< or y=4x+1.
i 1+1)
QR x+1)(2)-2x(2x _
41. y= 217 :‘,>}=’=( )( ) 5 ( )= 2 hz At (1,1), y' =0, and an equation of the tangent
x°+1 (x2+1] (x1+1)

lineis y=0(x—1)+1 or y=1. The slope of the normal line is undefined. so an equation of the
normal line isx=1.



42. f(x)=xe" = f'(x)=xe" +e*(1)=e"(x+1). The tangent line is horizontal when f"(x) = 0 which
happens when (B) x=-1.
1+x" |4 —(4x)(2 3 B
43. f{l’]z 412 = f’{x} ( * ] { ;-){ I} 4+4.T 8'.[' 4{] x }
l+x (]+x ) (1+x ] (1+x )

horizontal when f"(x) = O which happens when x=1,—1. This is choice (B).

£ 4+5)-1=(6)(2t) 2 +5-2¢ _f

( ) [2 1) _I* > 2; = Sl —. The particle is at rest when its
(rl +5] (t3 + 5) (rl +5]

velocity, s'(¢) is zero. This happens when 7 = /5, and at that time, the particle’s position is

()= =%

. The tangent line is

44. s(f) = ﬁ = 5'(f) =

4x+1)2x—x"(4) _8x" +2x—4x" _4x"+2x _ 2x(2x+I
45, f{ T) — f{ ] { } . { ) — - — X X ( )
(4x+1) (4x+1) {4x+l) (4x— 1)
xX= D,—lz. Therefnre,fhas a horizontal tangent line when (B), x=10,—+.

47.(a) y=f(x)= 1;&

1+x7 J(1)=x(2 7

( o ]() x( x)= I-x —. So the slope of the
(1+IE)_ (1+13)_

tangent line at the point y =(3,0.3) is /'(3)=—-% and the

TE

fix)=

equation of that tangent line is y =—0.08(x—3)+0.3 or

y=—0.08x+0. ":4
- @ 1= 2x +x+1
) (2.1’ +x+1)e —91(41’+1) ex(Z.r2+x+l—4x—]] 31(212—3;{)
x)= - = > = >
(2xz+r+l]* (2x3+x+])_ (212+x+])_

51.
f(x)= (13 —l)e" = f'(x)= (Iz —l)e" +e"(2x)=¢e" (12 +21—]] =
fi(x)=e"(2x+ 2)+(x2 +2.I—l]£':'x =e"(xﬂ +4x—l]
54. We are given that £(5)=1, f'(5)=6, g(5)=-3,and g'(5) = 2.

() (fg)(5)=F(5)g'(5)+g(5) f'(5)=()N2)+(3)6)=2-18=-16
i) (5)= EOS O -FG)'G) _ (3O-(1)2) _ =20
g ) [g)] (=3 9

(©) g) (5)= L) =G ') _ MD)—~(3)6) _
f) [f®] (1)

(b)

_.-’




55. Weare given that f(4)=2, g(4)=35, f'(4)=6,and g'(4) =-3.
(a)A(x)=3f(x)+8g(x) = A'(4)=3f"(4)+8g'(4)=3(6)+8(-3)=18-24=—6
(b) A(x)=f(x)g(x) =" (4= f(d)g'(d)+g4) f(4)=2-3)+5(6)=—06+30=24
[C} ;I(.T) — M — ;I'{d] — g[xﬁ].]fr(-ﬂl.} _ffd']gf[‘:l] — 5(6] _;2(_3) _ 30+6 :E
g(x) [ 5(4}]‘ 5 25 25

(d) h(x)=—Z) )= [/(@)+e@]e@) -/ W) +g'@)]
f(x)+gl(x) [/(4x)+g(4)]
_(2+5)(3)=5(6+(=3) _21-15 _ 36

(2+5)° 49 49
56. (a) Using the Product Rule, i[ﬁ : f{.r)] _JR )+ f)—— =
dax 24fx

N
d . L o )+16— = 244=
E[\E-f(x}]m—ﬁ-f(4)+f(4}m—2( D+16- =242

(b) Using the Quotient Rule, i{g(«‘r)}z f {I)EI{I)_EEJ’)’{ ) =
dx| f(x) [

i{&)} _fQ)g'2)-g)f'(2) _3-()—(16)-(-5) _3+80 _83

dxl f(x) ]y Lr@] ¥ 9 9

57. (@) H(x)=2+g'(x) =k (1) =2+g'(1)=2+1=3

_S0gx)-gn)f(x)

b) g'(x -

ST

7()= f{I}g'(l)—gfl)f'[l) _ (—3){1}—(1—8){5) _—3+40 37
(7] (=3)° ] 0

58 i[k{x]}zﬂr'[x}—k[x}-] -

dx| x X

dhx)] 2-H2)-h2)-1 2-(-2)-7-1 -4-7 11

E[ x L N 2 44 a4

50. f(x)=€"g(x) = f(x) =€'g'(x)+g(x)e" =€" [g'(x) + g(x)].
f'(0)=¢€"[g'(0)+g(0)]=1(5+2) =7
60. i[h(x)} _ xh'(x) —jh{,r].l - i[h[x}} _ 2}3'[2]:.1?{2) _2(3)-4_-10_ 55
de| x X de|l x |, 2 4 4
61. g(x)=xf(x) = g'(x)=xf"(x)+ f(x)-1. Nowg(3)=3f(3)=3-4=12and
2'(3)=3f'(3)+ f(3)=3(-2)+4 =-2. Thus, an equation of the tangent line to the graph of g at the
point wherex =3 isy=—-2(x—-3)+12,0r y=—-2x+18.
62. f(x)=x"f(x) = f(x)=x"f(x)+ f(x)-2x. Now f'(2)=2" £(2)=4(10)=40,s0
F(2)=2%-(40)+10(4) = 200.




63. (a) From the graphs of fand g, we obtain the following values: (1) = 2 since the point(1,2) is on

64.

63.

66.

75.

the graph of /; g(1) =1since the point(1,1) is on the graph of g: 7"(1) = 2 since the slope of the line

segment between (0,0)and(2,4) is% =2; g'(1)=—1since the slope of the line segment between
(~2.4)and(0.0)is 0 E 42} —_1. Nowu(x)= f(x)g(x). so

w'()=fg'M+g)f'(H=2-(-1)+1-2=0.

W)= £ o(x) so v(5) = B O)=fE'B) _2:(=3)=3-F_-3__2
(b) v(x) = f(x)/ g(x) so v'(5) 2O > 173
(a) P(x) = F(x)G(x),50 P'(2)=F(2)G'(2)+G(2)F'(2)=3-2+2-0=2.
G(NF'()-F(NG'(T) _1 4-5-(-2) 1

[G(T)] 1 473 12
(a) y=xg(x) = Yy =xg'(x)+g(x)-1=xg"(x)+ g(x)
(b) ‘,=L:> ,:g(x)-l—xg’{x):g{x)—xg:(x)

e T e g

_xg(x)—gx)1_xg'(x)-g(x)
X [¢)]

(b) O(x) = F(x)/ G(x),s0 O'(7) =

{C.} }::M:}y
X

(a) v= xzf{l') = _}?'r:xzf'{x)-i-f(x}(Zx}
(b) y= f(f} =y = x f(x) —zfz(x}(h) _ Jg"(x)—lzf(x}
! (+*) x
X)X f(x)
(c) 2 I =3 [f(],'}]g
’ _ ol
@y T - @+ 7))
y= V= :
- ]
U0+ @) 4 4 @) 2P )+ 20 ()]
x 25" 2"

(a) £(20)=10,000 means that when the price of the fabric is $20/yard, 10,000 yards will be sold.
£'(20)=-350 means that as the price of the fabric increases past $20/yard, the amount of fabric
which will be sold is decreasing at a rate of 350 yards per (dollar per yard).
(b)R(p)=pf(p)= R(p)=pf (p)+f(p)1=

R'(20)=20£"(20)+ f(20)=20(-350)+10,000 = 3000.
This means that as the price of the fabric increases past 520/yard, the total revenue is increasing at
$3000/($/yard). Note that the Product Rule indicates that we will lose $7000/($/vard) due to selling
less fabric, but this loss is more than made up for by the additional revenue due to the increase in
price.



