Exercise 5.4 (Pﬁ aov)

3. a fix) =xX-4x+3,0<x< 3
f()=2x-4
Let 2x ~ 4 = 0 for max or min

x=2

A =3
f2)=4-8+3=-1
f3)=9-12+3=0
maxis3atx =0
min is —1 atx =2

y

N

¢ fX)=x-34-1<x<3
fi(x) =32 -6
Let f'(x) = 0 for max or min
3F-6x=0
3x(x-2)=0
x=0o0rx=2
f-H)=-1-3
=-4
R0) =0
A2) =8-12
=—4
f3) =27-27
=0
min is 4atx =-1,2
maxisQatx =0,3

y

e flx) =2 -3x"-12x+1,2< x< 0

f=62-6x-12
Let f'(x) = O for max or min
6xX-6x-12=0
X-x-2=0
x-2)x+1)=0
x=2orx=-1
f2)=-16-12+24 +1
=-3
A-1H)=8
A0 =1
f2) = not in region
max of 8 at x = -1
min of -3 at x = -2
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b. j(x)=4\/;|—x,2s x< 9
f=2x2-1
Let f'(x) = 0 for max or min

2
—_1=0

‘/;x=\/f

x =4
f)=42-236
fH=a/4-4=4
f9)=459-9=3
min value of 3 when x =9
max value of 4 when x = 4
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¢ fix) =}2‘%;7,05 x< 2

f) =~ -2x+2)(x-2)

2x -2
T (@ -2x+2)

Let f'(x) = 0 for max or min.

-2
TP -2x+2)

L 2x=-2=0
x=1

0

1
fO)=5,AD)=1L/)=+
max value of 1 whenx =1

min value of i when x=0, 2

e fix) = x2+1,—2s x< 4

. 4(x + 1) ~ 2x(4x)
f(x) (xz + 1)2

—4x* + 4
TS
Let f'(x) = 0 for max or min:
—4xX*+4=0
=1

x==]

-8
f2) ==

fn=2
)

A==

=2
16
o= 17
max value of 2 whenx = 1
min value of -2 when x = -1
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8.

47
a. v(t)—m,tz 0
Interval 1 < < 4

W) = £ va)

16

17

@+ )8 - 47(38)
@ +ry

32+ 8- 12¢=0

-4 ~-8)=0

t=0,t=2

16 4
v(2) = =3

vi(e) = =0

max velocity is % m/s

min velocity is % m/s

a E(v)=%os v< 100
1600(% + 6400) — 1600v(2v)
O + 6400)°

E() =

Let E'(N) = 0O for max or min
= 1600V + 6400 X 1600 — 3200v* =0
1600v* = 6400 X 1600
v==80
E®=0
E(80)=10
E(100) = 9.756
The legal speed limit that maximizes fuel
efficiency is 80 km/h.

(01),, £ tL6

0(t+3Y-026c+3)
@+ 3) -

(t+3)0.1:+03-020)=0
t=3

@) =

Cc'() =

C(1) = 0.00625

C(3) = 0.0083, C(6) =0.0074

The min concentration is at z = 1 and the max
concentration is at ¢ = 3.



