
Exercise 5.4 01)

3. a.ftx)=x2—4x+3,Ox3

f’(x) = 2x -4

Let 2x — 4 = 0 for max or mm
x =2

1(0) =3

f{2)=4—8 + 3=—i

J(3)=9— 12+3=0

max is 3 at x = 0
minis—i atx = 2

c. 1(x) = x3 — 3x2, —1 x 3
f’(x) = 3x2 — fix

Letf’(x) = 0 for max or mm
3x2 — 6x = 0

3x(x — 2) = 0
x = 0 or x = 2
f(—1)=— 1—3

1(0) =0
1(2) = 8 — 12

= -4

1(3) = 27 — 27

=0

mm is —4 atx = —1,2
max is 0 at x = 0, 3

y

7

e. 1(x) =2x3—3x2---12x+ 1,—2 x 0
f’(x) = fix2 — fix — 12

Letf’(x) = 0 for max or mm
6x2—6x— 12=0

x2—x—2 =0
(x—2)(x+ l)=0

x = 2 or x = —1

ft—2)=—16— 12+24+1

= -3
ft—i) = 8

1(0) = 1

1(2) = not in region
max of 8 at x = —1

mm of—3 atx = —2

4. b. 1(x) = 4— x, 2 x 9
f’(x) = 2x — 1

Letf(x) = 0 for max or mm
2

——1=0

x=\/
x =4

ft2)=4—2=3.6

1(4) = 4’4 —4 = 4
ft9)=4—9=3

mm value of 3 when x = 9
max value of 4 when x = 4

4

2
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c. Jtx)r,2,0x 2 5. a. v(i)=44 ,t 0

f’(x)=—(x2—2x-i-2)2(2x---2) Interval I 1 4

2x—2 4
(i_2x+2)2 v(1).=--v(4)

16Letf(x)=Oformaxormin. =-

2x—2
— (x2—2x+ 2)

= 0
v’(i)

= (4 + r’)(81)—4s2(312)
= 0

(4
± j3)2

2x—2=0

x=l 32i+8?12t4=0

1 —41(t3—8)=0
i=0,t=2

max value ofi whenx=1 16 4
1

minva1ueof-j-whenx=02
4

max velocity is — rn/s
4x 3

e.j(x)=1,—2x4
4

mm velocity is rn/s
4(x2+1)—2x(4x)

f(x)
(x2 + 1)2

7. a. E(v)
= v2+ 6400

0 v 100
— —4x2 +4
— x2 + 1 1 600(v2 + 6400) — 1 600v(2v)

Letf’(x) 0 for max or mm:
E (v)

= (v2 + 6400)2

—4x2+4=0

x2—1
LetE’(N)=Oformaxorn-un

—

:. 1600v2+6400X l600—3200v2=Ox = +1
— 1600v2=6400X 1600

v=±80

E(0)=0

E(80)=l0

= —2 E(100) = 9.756

The legal speed limit that maximizes fuel
efficiency is 80 km/h.

ft4)
= 16 8. CQ)

— (t+3)2’
1 t 6

maxvalueof2whenx= 1
— 0(t+3)2—0.2iQ+3) —

rnii value of —2 when x = —1 C (t)
— (t ± 3)4 — 0

(t-i-3)(0.lt±0.3—0.2t)=0

t=3
C(1) 0.00625

C(3) = 0.0083, C(6) 0.0074
The mm concentration is at t = 1 and the max
concentration is at t = 3.

122 Chapter 5: Applications of Derivatives


