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3.1 Maxima and Minima
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Example 1 : Find the critical points of f(x) = —2x3 + 3x2 on [—%, 2].

Solution

f'(x)=—-6x2+6x=0

a=-6, b=6, c=0
—6i\/36_—6i6

—12 —12
—6+6 0
M=y T Y
—6—6 —12
Y= Tt

1
~ The critical points are : — X 0,1,2
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Example 3 : Find the maximum and minimum values of f(x) = —2x3 + 3x2 on
1
32|
Solution
(D=-2(-Y +3(-) 2D s() =33 2483
\~3)= 2 2) 8 4) 8 4 8 8 8
f(0) = —2(0)° +3(0)* =0

f(H)=-2(1)*+3(1)*=-2+3=1
f(2)=-22*+3(1)?*=-2(8)+34)=—-16+12=—-4

s~ the max value = 1
~ the min value = —4

Example 2 : Find the maximum and minimum values of f(x) = x3 on [—2,2].

Solution
Lo all AN a2 g Yy e
3x% 0
f'(x)=3x2=0 N =3 - x2=0 ->x=0

The critical points are : —2,0,2

: maxand min 35 ) e
f(=2) = (~2)* = -8
f(0)=(0)3*=0
f(2)=(2)*=8

s the max value = 8
- the min value = —8
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Example 4 : The function F(x) = x?/3 is continuous everywhere . Find its
maximum and minimum values on [—1,2].

Solution

s da Al B da iVl e

2
F'(x)==x"13
3
The critical points are : —1,0,2
: maxand min 2> (Y) e

F(-1) = (-1)5 = 1
F(0) = (0)5 = 0

F(2) = (2)5 =322 = Y& ~ 1,59

- the max value = V4 ~ 1.59
.~ the minvalue =0
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Example 5 : Find the maximum and minimum values of f(x) = x + 2 cosx on
[—m, 2m].

Solution

s da Al blAI aagi Yl e

f'(x)=1—2sinx=0

2sinx =1
_ 1 T p 5w
= — e d = — R
sin x X G an G
o ) T 5
The critical points are : —n,g,?, 2w

: maxand min 35 Y e
f(=m)=—-nm+2cos(—m) =—nm—2~=—-5.14

Q=5 2eo)=Fr2(F) =53~ 22e

2 )76
(sn)_5n+2 (5n>_5n+2 V3\_5% =0 so
e)=6t25(%)=% 2)” 6 e

fQ@2m) =2n+2cos(2m) =2m+ 2 = 8.28

s the maxvalue = 2w+ 2 = 8.28

~ the minvalue =-m—-2 ~ -5.14



