#3.3b Homework Solutions
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Product Rule: y= (2® +1)(z¥+1) =
y' = (z? + 1)(32%) + (=¥ + 1)(2z) = 3z* + 32 + 22* + 22 = 5z* + 32? + 22,

Multiplying first: y = (2° + 1)(z° + 1) = 2" +2° + 2 +1 = 3’ =5z + 3z® + 2z (equivalent).

Y (u) = (w4 u ) (b —20%) =

Y'(u) = (u® +u %) (5u* — du) + (u® — 2u7)(—2u° — 3u™%)

= (5u® —du"' 4 5u —4u?) 4 (—2u® — 3u+4du" 4 6u?) = 3u® 4 2u 4 2u?

y=azx'+brx+c = vy =2azx+b

o= ooy (z+e/z)(l)—z(l—c/z’) zt+e/z—z+c/z 2z z® 2
f(m}_x+c/:r fla)= (x+3)2 N (x2+c)2 - (2*+e)? 22 (@+o)?

. P(z) = anx™ +ap_12™ 1+t azz’ +arx+ap = P(z) =nanze™ '+ (n— Dan_12" >+ --- + 200z + a1

. flz)=32"" — 527 +3 = f'(z) =452 — 1522 8

Notice that f'(z) = 0 when f has a horizontal tangent, f' is positive

. 1.2
when f is increasing, and f' is nepative when f is decreasing :. J

—9

y=a'+22 —x = 3y =42 +4x— 1 At(1,2),y = 7 and an equation of the tangent line is

y—2=T(x—1) or y=Tx —5.

y=z+Vz = y =1+2e72=1+1/(2vz). At(1,2),y = Z, and an equation of the tangent line is

y—2= 3(z—1),ory = 3z + . The slope of the normal line is —2, so an equation of the normal line is

2

y—2=—-3(zx—1),ory=—2z+35.
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B4 y=(1+2z) =1+4dxr+42° = 3 =4+8x At(1,9),3 = 12 and an equation of the tangent line is
y—9=12(x — 1) or y = 12z — 3. The slope of the normal line 1s —1—12 (the negative reciprocal of 12) and an equation of the

normal lineisy — 9= —(z— 1) or y = —5z + 12

12 -

3z + 1 (z* +1)(3) — (3= + 1)(2x) €—§ 1 : o
e = y' = @ 1) .OAt(L,2),y = =—§,andanequan0ﬂofthetangeuthne1s

B5. y= 2

y—2=—21(z—1),ory = —1z + 2 The slope of the normal line is 2, so an equation of the normal line is

y—2=2(x—1),ory =2z

5. f(zx) =2* — 32 + 16z = f'(z)=42°—-92"+16 = f'(z)=122"— 182

2 vy (14+22)(22) —2*(2) 2z+4a” —22° 22" 422
S =15 T @ =TT e T T (g2 (12
vy (1422)%(4x +2) — (22 + 2z)(1 + 4z +42°)  2(142x)°(2x + 1) —2z(z 4+ 1)(4 4 8x)
=)= (1 +22)2)2 o (1 + 2x)*
_ 2(1+22)[(1+22)° —da(z+1)]  2(1 + 4z +42® —42® —4x) 2
N (14 2x)* N (14 2z)3 (14 22)2

67. (a) From the graphs of f and g, we obtain the following values: f(1) = 2 since the point (1, 2) is on the graph of f;
g(1) = 1 since the point (1, 1) is on the graph of g; f'(1) = 2 since the slope of the line sepment between (0, 0) and (2, 4)

2 : g = 2; g'(1) = —1 since the slope of the line segment between (—2, 4) and (2, 0) is 20_7;42} =—1

is

Now u(z) = f(=)g(z),sou'(1) = f(1)g'(1) +¢(1) f(1) =2-(-1) +1-2=0.

a(8)f'(5) — f(5)g'(5) _ 2(=35)—3-3 -3
o2

®) v(z) = f(x)/g(z), sov'(5) = POE =1

2
3

88. (2) P(z) = F(z) G(z),s0 P'(2) = F(2) G'(2) + G(2) F'(2) =3- 2 +2.0= 2.

G F (1) - F(7)G'(7) 1-3-5-(-3) _1 10 43

® Q(z) = F(2)/G(x). 50 @ (7) = P =i itT =D

72. f(z) = z° + 32" + = + 3 has a horizontal tangent when f'(z) =3z + 6z +1 =0 <«
—6+ /36 — 12

75. The slope of the line 122 —y = 1 (or y = 12z — 1) is 12, so the slope of both lines tangent to the curve is 12.
y=14+2" = 3y =32" Thus 32> =12 = z*=4 = == +2 which are the z-coordinates at which the tangent
lines have slope 12. The points on the curve are (2, 9) and (—2, —7), so the tangent line equations are y — 9 = 12(x — 2)
ory=12z —15andy+7=12(z +2) ory = 12z + 17.
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77. Theslope of y = 2 — bz +4isgivenbym =y =2z — 5 Theslopeofz —3y=5 & y=z2z—2is3,
so the desired normal line must have slope 2, and hence, the tangent line to the parabola must have slope —3. This occurs if

22 —5=-3 = 2x=2 = z=1 Whenz =1 y=1%—5(1) +4 = 0, and an equation of the normal line is

y—0=z(z—1)ory =1z — 3.

Page 3




