Calculus Lesson 4.1 Extreme Values of Functions
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1) f(x) =+ —=
X X X

X 0.5 1 4

v 1.307 1 1.636
Local max at (0.5, 1.307), local (and absolute) min at (1,1), local (and absolute) max at (4, 1.636)

12) g'(x)=-e" = _—xl This never equals 0
e

X -1 1
1

v e e
Local (and absolute) max at (-1,e), local (and absolute) min at (1, ¢ )

13) h'(x)= L This never equals 0
x+1

X 0 3
y 0 In4
Local (and absolute) min at (0,0), local (and absolute) max at (3,In4 )

=1

14) K(x)=—2xe™ = 22
e

Local (and absolute) max at (0,1)

15) f'(x)=cos x+ 1. This equals 0 when x+£——or3—n=x=io n
4 4 2 2 4 4
) 0 n s I
4 4 4
2
y \/— 1 -1
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Local min at local (and absolute) max at (%,1), local (and absolute) min at (T’_l)’

2
( 2 )
local max at (Tﬂ: O

16) g'(x)=secxtanx. This equals 0 when sinx =0=>x =0, on [—5 7“ and is undefined at x = %

b1 T 3n
b - 0 — T —
2 2 2
y DNE 1 DNE -1 DNE

Local min at (0,1), local max at (x,-1)




17) f'(x)= %x'“ >, This never equals 0, and is undefined when x = 0

X

-3

0

y

(-3)%

0

Local (and absolute) min at (0,0), local (and absolute) max at (-3, (-3)*°)

18) f'(x)= %x‘z/ > This never equals 0, and is undefined when x = 0

X

0

3

y

0

3/5
3

Local (and absolute) max at (3, 3°°)

19) y'=4x-8 4x-8=0=>x=2

Y 3 1 3
Maximum valueis 2 atx =1
/ 2 2 2
20) y'=3x"-2 3x —2=O=>x=-_-\/;
X -1 - % 0 % 1
3 3
Yy 5 5.089 4 2911 3

No absolute extremes. Local maximum value is approx. 5.089 at x

value is approx. 2.911 at x = \/%

\E

, local minimum

21) ' =3x>+2x-8 3x2+2x—8=0=>(3x—4)(x+2)=0=>x=—2,§
X 3 2 0 4 2
3
41
11 17 5 - 1
a 27

No absolute extremes. Local maximum value is 17 at x = -2, local minimum

value is —ﬂ atx =2
27



22) y'=3x"=6x+3 3x’-6x+3=0=3(x-1)(x-1)=0=>x=1

X

0

1

2

Y

-2

-1

0

No extremes, local or absolute.

23) y'= al al =0 = x =0, and is undefined when x = =1
2 2
\/x -1 w/x -1

The domain of y is (-o0,-1]U[ 1,00). Absolute minimum values of 0 when x = =1

24) y' = 2% 5 2% >=0=>x=0, and is undefined when x = =1
(x2 - 1) (x2 - 1)
. s 0 1
2 2
4 4
L -1 L
’ 3 3
Local maximum value of -1 whenx =0
X X

N A 0 1
2 2

4 4

3 1 3 —

g 3 3

Local minimum value of 1 whenx =0



2-2x

1-x

1-x

27) Domain of the function is [-1,3]. y'= = =0=x=1
2w/3+2x—x2 \/3+2x—x2 \/3+2x—x2
X -1 0 1 2 3
y 0 \3 2 \3 0
Absolute maximum value of 2 at x = 1, absolute minimum value of 0 at x =-1 and x = 3.
28) y'=6x"+12x° =18x  6x” +12x° =18x =0 = 6x(x +3)(x-1) =0 = x=0,1,-3
X -4 -3 -1 0 1 1 2
2
v -6 -57.5 -1.5 10 8.34375 6.5 30

Local (and absolute) min of -57.5 at x = -3, local max of 10 at x = 0, local min of 6.5 at x =1

(x2 + 1)(1) - x(2x) 1= x? 1— x2

29) y'= = =0=1-x"=0=x=2I
» (x2 +1)2 (xz +1)2 (x2 + 1)2 - 7
X 2 -1 0 1 2
2 1 0 1 2
d 5 2 2 5

Local (and absolute) min of -0.5 at x = -1, local (and absolute) max of 0.5 at x =1

) y,=(x2+2x+2)(1)—(x+1)(2x+2)= 0y iy L SN NN
(x2 +2x + 2)2 (x2 +2x+ 2)2 (x2 +2x+ 2)2 ’
X 3 2 1 0 1
1 1 2
' s 2 ’ 2 5

Local (and absolute) min of -0.5 at x = -2, local (and absolute) max of 0.5 at x =0
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35) y'= +— PTERwOE =O=x=—g,y is undefined at x =0
X -1 —i 2 0 1
5
3 3
y 1 12‘/_ ~1.034 $120 ~0.869 0 3
25
3
Local max of 122\/5E ~1.034 atx=-0.8, localmin of 0 atx=10
150 ream|Traceresr aonlriathlorawlrant: |
MAIN RAD AUT FUNC
8 8 _ 8x* -8 8x*-8 .
36) y'=—x" -3" 3= FTRTE =0= x ==1, y'is undefined at x = 0
X -2 -1 —g 0 % 1
3 3
y 0 3 96‘/_ ~22085| 0 9N _ ) ogs|
125 125

Local max of
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MAIN

RAD AUT

FUNC

~1.034 atx=-0.8, localmin of 0 at x =0




2 2
37)y—x(w/L)+ 4—x2=4 2 4 2x2=0:>x=¢\/§,y’isundeﬁnedatx=¢2
4-x

The domain of y is [-2,2]

X 2 15 2 0 \2 1.5 2
2

3\/_ W7

y 0 ~-1.984 -2 0 —~1984 0

Local (and absolute) max of 2 atx = \/5 , local (and absolute) min of -2 at x = —\/5 , local max of 0 at x = -2,
local min of 0 atx =2

2 2
38) y’=x2(—1)+2x\/3—x = [2¢-5v 12 -5 =0=ux =0,2, y'is undefined at x = 3
243-x \V3-x  AB-x 5

The domain of y is (-0,3]

X 1 0 1 12 5 3
5
y 2 0 \2 14142‘(53 ~4.462 i~4419 0

Local (and absolute) max of 2 atx = \/5 , local (and absolute) min of -2 at x = —\/_ , local max of 0 at x = -2,
local min of 0 atx =2




39) y,={—2 x<l1

y'never equals 0, y'is undefined at x =1

1 x>1
X 0 1 2
y 4 2 3

Local (and absolute) min of 2 at x =1
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-1 0 .
40) y'= v 2-2x=0=>y=1, y'is undefined at x = 0
2-2x x>0
X -1 0 1 1
2
15
4 3 — 4
d 4
Local min of 3 at x =0, local max of 4 at x =1
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2x-2 x<l
41) y' =17 T P 0y 2 20= x=—1;-2x+6=0=> x=3; y'is undefined at x = 1
2x+6 x>1

X -2 -1 0 1 2 3 4

y 4 5 4 1 4 5 4

Local min of 1 at x =1, local (and absolute) max of Satx=-1andx =3
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[-10,10] by [-10,10]

1 1
42)y'=1 2772 =<l —lx—l=0=>X=—1;3x2—12x+8=0=>x=6+2\/§;y’isundeﬁnedatx=l
2 2 2
3x°-12x+8 x>1
x| 2] o | 1 6+2‘/§z3.155 4
15 15 16w/_
— 4 — 3 -—~-3 079 0
N 4
Local min of —ﬂ~—3 079 atx 6+2I =~3.155, local max of 4 at x = -1

Fiv| F2~ FS~| Fo~ [FPo%::
Tools|2oom Trace Res»*ovh Math|Draw|Pen):-

27BN
\J

MAIN RAD AUT FUNC



