Application of Differentiation S %tz F 1/ 28

Extrema on an Interval X [8]_Ei91&{E(p164)
X8 ERIRIME: c € (a,b),f(c) < f(x),f(c)is Hﬂl\ ¥ ) =x2 - 3x2
(0.0)

the relative minimum. ,
Xja F R AME: c € (a,b),f(0) = (). f()is - o2
the relative maximum. T
HmAREMRIMEBIRZ A X ERARME

(local minimum/local maximum)

-3 Valley
o R ARAE 215 AR (8] IR A ARV N /@4
(relative extrema), REEIEENRENR
AF8/)\E (Absolute Extrema). /f has a relative maximum at (0, 0) and a
( WBERERH relative minimum at (2, —4).

B-ikﬁi PR E i

RNESEH R
AN

2,5) - Maximum Not a
£ — .
maximum

A =x"+1 f) =22+ 1

Minimum (0, 1)~ Minimum

] X [ | | ¥

R{EF AL ETE The Extreme Value Theorem (P164) {EEE
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EXAMPLE ] The Value of the Derivative at Relative Extrema

Find the value of the derivative at each relative extremum shown in Figure 3.3.

Solution
9(x? — 3
a. The derivative of f(x) = (xx—”) is
3(18x) — 2 — 3)(3x?
fx) = x(18%) (8()3()); )B3x?) Differentiate using Quotient Rule.
— 2
= 9(9x—4X). Simplify.

At the point (3, 2), the value of the derivative is f/(3) = 0

] 2 -
y Relative  f(x) = o 3 3)
maximum 2
2 -4
(3.2)
f f f x
2 4 6
-2+
—4+
f'le)=0

Critical number { . .
“lnot dif ferentiable at c

The Relative Extrema occur only at Critical Numbers.(p166)

¥ ¥

f(c) does not exist.

Horizontal
tangent
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Example 2: Find Extrema of f(x) = 3x* — 4x3 v

on the interval [1,2]
16+ (2, 16)
Solution Maximum
f(x) = 3x* — 4x3 127
8,
-1,7
fl(x)=12x3-12x2=0> x=0,1 L7
4__
fC1) =7 | 00 /|
f(0)=0 1 \\(._1,/_—1) 2
f(1)=-1 Minimum -4+ Minimum
f(2)=16 Maximum f) =3 — 4
£3): mBA=adi+a,, B=bi+by
BBMMEX: A-B =|A|-|B|coso 5
Coordinate Form (2D)
magnitude: A B= axby + a, b, 0
A-B a,b, + a,b >
direction: cos = ——=—2__7 ¥ A
A-[B] 4] |B]
Example 3: 467 ABCD @B fr7~, AB = A
2,BC=3, E}CDH&, PHBC E—#&, P \C
1L BT ARAMERR, ®BBP=t,5H E
AB,CDEP m & FR, A D——

A(0,00 B(02) €32 D@30 EBI
P (t,2),te[0,3]

2. SHEEAPSPEMRIAT
AP =ti+2] PE=QB-0i—]
3. RAP-PEHIBAME
AP-PE =t(3—1t)—2=—t>+3t—2 te[0,3]

d — —. d
%(AP-PE) =%(—t2+3t—2) =—-2t+3=0>t=3/2¢[0,3]

f@0) = -2
f(3/2) =1/4 Maximum
fB)=-5

Exercise: Locate the absolute extrema of the functions on the closed interval.

21. f(x) = x3 — 2x? [-1,2]

D
) — 32 — 3y = _ T
f(x)=3x*-3x=0 = x=0,1 S



Application of Differentiation S %tz F 4/ 28

f(=1) =-5/2 Minimum

f(0)=0
fQ)=-1/2
f(2)=2 Maximum

22. f(x) =x3—12x [0,4]

fx)=3x2-12=0 = x = -2,2

f(0)=1/2
f(=2) not in the interval
f(2) =-16 Minimum
f(4) =16 Maximum
25. 9(0) = o3 [-1,1]
_t? t243-3 3 2 1
IO =55=F5 =1-55=1-3(t+3)"

g ) ==3(-D(t*+3)2Qt)=6t/(t?+3)?=0=t=0

g(=1)=1/4 Maximum

g0)=0 Minimum
g(1)=1/4 Maximum
26. f(x) = 2+1 [-2,2]
£ = 2(x2+;2);ix(2x) _ zx;ixlz —0 = x=-11

f(=2)=—-4/5 Minimum
f(1)=-1

f=1

f(2)=4/5 Maximum

Exercise: EE A=A ABC 1, 2A=90°, AB=3,AC=4D EBCHE, PE
AD E—#. RAP - (PB + POWIEm K&

Solution: I EXFZWE, MUZ=ZAEKL=Z/1"TTMEWELEAN
A(0,0),B(3,0),C(0,4). D A BC /3, FrA D(3/2,2)-

AP = tAD = t(5?+ zj) =Zi+2tj t€[01] .
PE =(3-2)i-2tj, PC=(=")i+@4-20)f

ﬁ+TC=(3——)L—2t]+( )l+(4—2t)]—

(3 —30)T+ (4 — 40)] p B>
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AP - (PB +PC) = (37+2t7) - [(3 — 30T + (4 — 46)]]

=(3)B-3n+2@-4)=2t-Z2=f(1)

fO=2-2@2)=0=t=
f(0)=0
f(1/2) =25/8 Maximum
f)=0

—_——

- ~
r ~
N

Exercise: REMAIORS! - MMBREIIREE oo WA ERE SIS, Rig
IRENSKT ERRAOHSAMIEE  SHEEX.
/ \

/ \
YA , .
/ \
v/ \
vsinf ——g/ \\
)i x direction: v, = vcosf,a, =0 \
|
/ i y direction: vy, = vsinf,a, = —g \\
: \
0 ! \ X\
v cosb >

Solution
y Fla: Vyo = vsinh, vy = —vy, i k0 580 5% 1
—Vyo = Vyo — gt = 20,9 = gt = 2vsinf > t = (2v/g)sin 6
\ 2v\ . v? .
X FE: x; = vyt = Vcosh (;) sinf = (;) (2sin 6 cos )

= (v?/g)sin 20 6¢[0,m/2]
x's = (W¥/g9)2c0s20 =0 = 0 = m/4

x(0)=0
x(n/4) =v?/g Maximum
x(m) =0

BE—RE&E/RIER=A

1L MFArKRREE TR, #E T TEHSHHITRIE

2. AERUNER, 2FBRUNAREI NS
RELELOFHR), ZEBAENKE tEASH

3. HMSHMBUESCRIRIT R

Exercise: 2 EHFHNSHRAEATESETERHETHEE, R kiE
1. %Bf2 ABCD, AB=3,BC=4.E & BC &, P 2% A—=H AP=1, K%k

PD+PE MK EHHRKEM&R/IME.
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2. F4TMUiLF ABCD, /A = E,AB =3,AD =2,P 3 DC F—s, RAP - PBIY
BAENR/IME.

3. RiBLMEASTEYHE & WEMRER/NA v, REXHE.



Application of Differentiation S %tz F 7 /28

Exercise: Locate the absolute extrema of the functions on the closed interval.

23. f(x) = x° = x? [—1,2]

24. f(x) =x3—12x [0,4]

CZ

27. g(t) = — [~1,1]
28. f(x) = % [—2,2]

Exercise: TEE A= ABC &, ~£A=90° , AB=3,AC=4.D 2BC #H&, PE
AD _l:_,@\o
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£3. mBA=ai+a,, B=hbi+b,j
HERMEX: A B = |4||B|cos6

ol

Coordinate Form (2D)
magnitude: A B= ayxby + a,b,
A-B  acby+ayb,

4] -] |4]-|B]

Y

direction: cosf =

(a) REMFRAWE, EH ABCD g9 ER,

(b) ®AP = tAD, EHAD, AP, PBFIPCHIFAT

(c) 3KAP - (PB + PO)HIS K 1.

- T~
-~ ~
N

Exercise: SEEMANE S HIMBHEIIRE \ 50, MAEERESES, R
AR ST FHRAONS AR HERA.
/ \

/ \
yA , \
/ \
v/ \
vsing -4/ \\
/i x direction: v, = vcosf,a, =0 \
|
/ i y direction:vy, = vsinf,a, = —g \\
l \
9 ! \ X\
v cos 6 g
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BE—KRE/RERRA

1L MArKeREE IR, #E T TEBHSEHITRIA

2. AETANERL ZERATUNBEI NS
RELLOAR), EEBAENKE tELISH

3. RS RNEESCEEITRE

Exercise: XN X NSHBRETEHERZERATNEE, FLKE
1. JB7Z ABCD, AB=3,BC=4.E 2 BC =, P 2R EHA—~H AP=1, K%K

PD+PE MK EHHRKEM&R/IME.

2. FATIUAR ABCD, LA=1,AB=3,AD =2,P } DC t—&, KAP-PBfY

RAEMR/IME.

3. XiBWBasTEYE 4 EEMIERERNA v KERAHE.
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Relat )
ROlle,S Theorem g ;]_(A.-_E. elative maximum

H(p172)

f(x) is continuous on [a,b] and

differentiable on (a, b).If f(a) = f(b), then

there is at least one number c in (a,b) such “1° _
that f'(c) = 0. p
Example f(x) = x* — 2x2. Find all values of ¢ Yy =xt -2
in (—2,2) suchthat f'(c) =0. JeH=8 g 72) =
Solution f'(x) = 4x3 — 4x = l
~ f(x)is continuous in [—2,2] ) Rolie’s

~ f(x)is differentiable in (—2,2) theorem 4T

f(=2)=f(2) =8 Nl
= 3ce(=2,2),f (c) = 0 F0)=0
Flo0)=4x®—4x=02x=0,-1,1 SN~/

. _ X F=D=0 L1 f=0

FPREBEREM =1M&HEHKSE!

The Mean Value Theorem ¥ Slope of tangent line = f(c)

(p174)

f(x) is continuous on [a,b] and differentiable —

Tangent line

on (a,b), then there is at least a number c in Secant line

(a,b) such that o (b, f(B))

/ _ f)-fa
f'(e) = L1O@,

[ p—
Q——‘
[l -

Useful alternative form

fb) =f(a) + (b —-a)f'(c)

Example Two stationary patrol cars equipped with radar are 5 miles apart on a

highway, as shown in the figure. As a truck passes the first car, its speed is clocked at

|
k h d 1 % &% %%
truck passes the second patro ﬁ @

car, its speed is clocked at 50

mph. Prove that the truck must @

have exceed the speed limit (of 55

55 mph. 4 minutes later, when the =—— 5 miles

mph) at some time during the 4

minutes. -
t = 4 minutes t=0

Solution Let t = 0 be the time Not drawn to scale

when the truck passes the first car. When it passes the second car, t = 4/60 =

1/15 hour.

Let s(t) be the distance traveled by the truck, so
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s(0) =0 and s(1/15) = 5.

__s(1/15)-s(0) _ 5 __
Vavg = (1/15)-0  1/15 75 mph

Assuming that the position function is differentiable, according to the mean

value theorem, the truck must have been traveling at a rate of 75 mph during

the 4 minutes.
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Exercise: y;, =x,y, = (x —1)? -1 =x2? — 2x %&g%

1. y; and y, intercept at A and B, find the 6 N
coordinate of A and B. 5

2. Point C is on y, and between A and B. 4

Find the coordinate of C to satisfy that 3 /
AABC has the maximum space. 2
Solution1: ¥HEFETT% \

1. K##15A(0,0),B(3,3) 1

2. CfEy, £, B3 ci, MELY, F47, B

My 1BV, SaapcBERKIE.
NHRERZE 1, Ay, TR ELAREAY; = x + L tASEL

Ky, Flys B93Z 2

x2—2x=x4+t 2x2—-3x—t=0
Yy, 5y B, RE1NTE, W R TRATEA=0
A= (-3)2-4(-t) =0=>t=-9/4

_~bh _

3 3
X=_—= =x+t=--—
2a 2 73 2

S| o
|

c(33), mgBcRx®wTFAD (3,0

Saasc = SaaBp + Saacp =

N |-

9 1 3
2.3 42202 — %7
5 2 4 8

Solution2: The Mean Value Theorem

yzl(x)zzx—z ,( ) 2 2 1 3
, '(b)=v.,' 3-3 = y X) = 42X — = => X =-

Ffy, = x* —2x.x = ; TEYIRLHRC (5, 7)

2’4
Exercise: Determine whether Rolle’s theorem can be applied to f(x) on the

interval and, if so, find all values of c in the interval such that f (c) = 0.

25.f(x) =|x| -1 [—1,1]
f(x) isnot differentiable at (0,0) so Rolle’s theorem does not apply.
1
26.f(x) =x —x3 [0,1]
1
fx)=x—x3 In [0,1] continuous

1

ffx)=1- %(x?z) =1-== In (0,1) differentiable
fO=f1)=0 fb) =f(a)

Rolle’s theorem can be applied.
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o) =1 — L — 1 _ 4
f'(c) =1 33\/3—0:>~C—3\/§—i9
27.f(x) = x —tanmx [_Tl,i]
f(x) =x —tanmx In [—71’%] continuous
f'(x) =1—msec’nx In (—71’%) differentiable
-1 1
&) =) f(b) # f(a)
Rolle’s theorem does not apply.
28.f(x) = ’2-‘ — sin% [—1,0]
f(x) = ;—C— sin% In [-1,0] continuous
f'x) = %— %cos’% In (—1,0) differentiable
f(=1) # f(0) f) # f(a)

Rolle’s theorem does not apply.
Exercise: y, = x,y, = (x —1)? -1 =x2? — 2x
1. y; and y, intercept at A and B, find the 6

coordinate of A and B.

2. Point C is on y, and between A and B.

Find the coordinate of C to satisfy that

AABC has the maximum space.
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Exercise: Determine whether Rolle’s theorem can be applied to f(x) on the

interval and, if so, find all values of c in the interval such that £ (c) = 0.

25.f(x) =|x| -1 [—1,1]
26.f(x) = x — x3 [0,1]
27.f(x) =x —tanmx [_Tl,i]

28.f(x) =>—sin=  [-1,0]
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Increasing and decreasing function ¥ p& £ F1R

&% (p179)
f'(x) <0 Decreasing

f'(x) =0 Constant
f'(x) >0 Increasing

i Constant i
= =g FW<0 | =01 >0
Pn
£
5
—0) : : x
-1 ON_ | 2
)
Example: Find out each monotonic interval of f(x) = x3 — %xz
f(x) =x3— %xz Domain: xeR DomainCheCk
f'(x) =3x2—-3x=0 ffx)=0
x = 0,1 Critical no
Interval (—0,0) (0,1) (1, 0) Test f'(x)
Test Value x=-1 x=1/2 X = in each interval
f'(x) 6>0 -3/4<0 6>0
Conclusion Inc Dec Inc

Notice two types of monotonic

&
2 5
&
8]
g
14 ~
I I x I i I I x
9 1 -1 Constant 2 3
2 T (o 71T 2% x<0
%] ~
é,v é‘? flx) =40, 0<x<1
g 24 § 2t (x-1% x>1

(a) Strictly monotonic function (b) Not strictly monotonic
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If f'(x) ispositive on both side of ¢, itis not a extrema. Same for both negative.

S
E o (+)E A

') <0 f®)>0

F@>0 1 f<0

|
|
a ¢ b

[ N R
[ o) U

4]

Relative minimum Relative maximum

+) { ()

>0 f(x)>0 fx)<0 fix)<0

1
:
¢ b

2
abk----
[
[y S

Neither relative minimum nor relative maximum
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Example: Find the relative extrema of f(x) =

(x2 — 423,

Solution

f(x) = (x* —4)?/3 Domain: x €RR

i) =2 - 97320

4x

T 3(2-a)1/3

=0=>x=0

= f'(x) does not exist when x + 2

f= G2 - |

7__

Relative
T maximum

Relative Relative
minimum minimum
Interval —o<x<—-2|-2<x<0 |[0<x<?2 2<x<
Test value x=-3 x=-1 x=1 x=3
Signof f'(x) |[f'(-3)<0 [f'(-1)>0 |f'(1)<0 f'3)>0
Conclusion  |Decreasing |Increasing Decreasing |Increasing
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Exercise: Find the relative extrema of Q’&?@%
4
xt1 o Sy =23 ]
f(x) - x2 ° ; x
Solution 5 L
4
flx) = xx;Ll Domain: x # 0 44
, 2(x*+1 2(x%+1)(x—1)(x+1) 3+
£y = 2 - 2t
f'x) =0 = x=0(NG),x = +1 1y T aly
Relative | Relative
minimum minimum
2 N
Interval —o<x<—-1|-1<x<0 |[0<x<1 1<x<m»
Test value x=-=2 x=-=1/2 x=1/2 x=2
Signof f'(x) |[f'(-=2)<0 [f'(-1)>0 f'(1)<0 f'@2)>0
Conclusion  |Decreasing |Increasing Decreasing |Increasing

Exercise: Identify the open intervals on which the function is increasing or decreasing.

5. =—-—3x
y=3 i
x3 . 1
y=:—3x Domain x €R
H— —H—x
y =2 _3=0=x=12 AN A
-4 +
Interval —o<x<-2|-2<x<2 |2<x<w
Test value x=—4 x=0 x=4
Signof f'(x) |f'(=4)>0 |f'(0)<0 f'(4)>0
Conclusion  |Increasing Decreasing |Increasing
y
6. f(x)=x*—2x2 3
f(x) = x* —2x? Domain x €R 2
1
fl(x) =4x3—4x=0 =>x=0,x=%1 aw N
EAVAVES
Interval —o<x<-1-1<x<0 |[0<x<1 1<x<om>
Test value x=-2 x=-1/2 x=1/2 x=2
signof £'(x) |f'(=2)<0 [f'(3)>0 f(3)<0 |f(@>0

,;?:_

-2 -+
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Conclusion  |Decreasing |Increasing Decreasing |Increasing

1
7. f(X) = (x+_1)2

flx) = (x+11)2 Domain x # —1

f'(x) =—-2(x+1)=0 = x = -1 (outofdomain)
Interval —o<x<—-1-1<x<o

Test value X =—2 x=0
Signof f'(x) |f'(=4)>0 |f'(0) <0

Conclusion | Increasing Decreasing

2

8. y=

2x-1

x? .
Y=5.3 Domain x # 1/2

,_ 2x?-2x

y —(Zx_1)2=0 =>x=0,1
Interval —o<x<0 0<x<s [Z<x<1 |[1<x<w
Test value x=-1 x=-1/4 x=3/4 x=2

Sign of f'(x) |f'(=2) >0 |f" (‘71) <0 |f (%) >0  (f'(2)<0

Conclusion | Increasing Decreasing |Increasing Decreasing

Exercise: Find the relative extrema of

f&x) =

Solution

x*+1
x2

Interval
Test value
Sign of f'(x)

Conclusion

Exercise: Identify the open intervals on which the function is increasing or decreasing.

3

5. y=x7—3x
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Interval

Test value

Sign of f'(x)
Conclusion
6. f(x)=x*—2x?

Interval

Test value
Sign of f'(x)
Conclusion

1
7. f(x)z(x-l-—l)z

Interval

Test value
Sign of f'(x)
Conclusion

8. y=3

x—1

Interval
Test value
Sign of f'(x)

Conclusion

Concavity RE MMM (p190)

Concave upward [Y] & £§
f'(x) isincreasing

Concave downward & %%
f'(x) isincreasing
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Concave upward,
[/ is increasing. 4

Concave downward,
[’ is decreasing.

* X
Examplel: Determine the open intervals on 7 fx) = 6
SRS 2
which the graph of o x°+3
T

flx) = x2 4+ 3 S >0 >0
. Concave I Concave
is concave upward or downward. upward L upward

1 f"(x)<0
Concave

. downv:zard . )
Solution -z - ! 2
f(x) = x26+3 Domain: xeR Domain
, _ _ _ -12x . ,
f'(x) = (=6)(x%+3)72(2x) = 3y Domain: x€R f'(x)
" _ 36(x*~1) _ _ . 17
f'(x) = Griad 0,x =41 Domain: xeR f(x)
Interval —o<x< -1 -1<x<1 1<x<>
Test value x=-2 x=0 x =2
Signof f"(x)|f"(=2) >0 f"(0) <0 f"(2)>0
Conclusion | Concave upward |Concave downward|Concave upward
))

Example2: Determine the open intervals on

Concave Concave

upward

which the graph of
x?+1

f(X)=x2_4

is concave upward or downward.

1
1
1
1
1
1
1
1
1
1
|
2
1
1
1
1
1
1
1
1
1
1

|
=
|
~
|
O e

-

Solution Concave downward
2
flx) = ;j Domain: x # +2 Domain
—10x . ’
f'(x) = Yy Domain: x #+ +2 f'(x)
2

f"(x) = % =0 Nopointatwhich f""(x) =0 f"(x)
Interval —co < x < —2 —2<x<?2 2<x <o

Test value x = —3 x=0 x =3
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Signof f'(x) |f"(=3)>0 f"(0)<0 f"(33)>0

Conclusion  |Concave upward |Concave downward Concave upward
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Point of Inflection 3 5 (p192)

6

The graph in Example 1 (f x) = m) has two points at which the concavity

changes: x = —1,x = 1.Ifthe tangent line to the graph exists at such point, that point
is a point of inflection.
Point of Inflection{ f (x)'z 0 .
tangent line exist
Three types of points of inflection

y y y
J
Concave
ward Concave
Concave Concave up downward
downward
upward .
™ A Concave
oncave upward
downward
- X X
* I ~
Example3: Determine the points of inflection Y 1) = x* — 423
and discuss the concavity of the graph of i '
flx) = x* — 4x® .
. 9L Points of
Solution inflection
Domain . . . . .
f(x) =x*—4x3 x€R -1 23
fx) -9
f'(x) =4x3—12x* x €R
1) -18
f'x)
f"(x) =12x2 —24x =0 x ER el
x =0,x =2 inflection point Concave | Concave Concave
upward downward upward

test value in each interval

o< x < O,f”(—l) > 0: upward Points of inflection can occur where

f7(x) = 0 or f”does not exist.

0<x<2f"(1)<0: downward

2<x<oo,f"(3)>0: upward

Important Notice: the graph of ) =x4
fx) = x* )
f'x)=0 )

but (0,0) is not a inflection point.

AT ENRRBEFERERE. 'T

17(x) = 0, but (0, 0) is not a point of
inflection,
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fx)==3x" + 5x°

Example 4: Find the relative extrema for

¥ Relative f(x) = —3x> + 5x3
maximum .
. (1,2) Solution
Domain
i f(x)=-3x+5x3x€R
f)
| | : - f'(x) = —15x* + 15x2
-2 | 0,0) 4 2 = 15x2(1 — x?)
-1+ x=-10,1
')
-1, ¥ -2+ f"(x) = —60x3 + 30x
Relative — 30x(—2x2 + 1)
minimum

(0, 0) is neither a relative minimum nor a
relative maximum.

1 . . .
x=0,x = iﬁ inflection point

test value in each interval
Point (-1,-2) (1,2) (0,0)
Signof f"(x)|f"(-1) >0 f"(1) <o f"(0)=0
Conclusion Relative minimum [Relative maximum | Test fails

Notice: at (0,0), f"'(0) = 0, so test fails
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Exercise: find the points of inflection and discuss the ché:aVity of the graph of the

function. 400
26. f(x) = (x—2)3(x—-1) 300
flix)=(x— 2)?(3x —2) 200
f'(x)=(x—-2)9x—12) =0 00
= x=2,x=4/3
Notice: atx=2, f'(x) =0 and f"(x) =0 3 _50 " 3 6
Interval —o00 < x <4/3 4/3 <x<?2 2<x <
Test value x=0 x=1 x =3
Signof f"(x)|f"(0) >0 f"(1)>0 f"(3)>0
Conclusion  |Concave upward |Concave upward | Concave upward
40
27. f(x) = xVx +3 35
30
f(x) =xvx+3 Domain: x = —3 Domain 75

20
3x/2 +3

fe) = Gz f)
" 3x/4+3 )
fry =282 =0 =x=—4 £
x = —4 is out of domain 3.0 3 6 9
—3 < x < oo, f"(0) > 0: concave upward test value
28. f(x) =xVv9 —x 15
f(x) =xv9—x Domain:x <9 Domain
-10 5, 5
’ 9-3x/2 )
f (x) = Vo—x f(X)
-15 +
3x—36 1)
f”(X)=m=0 >x=12 f(X)
x = 12 is out of domain -30 f
test value in each interval
—o0 <x <9, f"(0) < 0: concave downward s L
4
29. f(x) = =i
4
fx) = =i x€eR

fl(x) = —4(x* +1)72
f"(x) =8(x?+1)"2 = 0 no solution
f"(0) => 0 concave downward

30. f(x) = % 5

f(x) =%=x1/2 +x712 x>0
' 1 1o 8
f(x)—ExZ—Exz

-1 =3 3 =5
f”(x)szz +Zx2 =0
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-3
xz2(3x1—-1)=0>x=3

0<x<3,f"(1)>0: concave upward
3<x<o,f"(6) <0: concavedownward

Exercise: bR TFIAEINAIA/N
1L Vx+1-vx 5 Vx—vVx—-1 (x> 2)

1 1 1 1
N R Tl = L R

2.

i HTFRSBHEN

WRATIE 1 By =Vx, Mx =1 f" < O EAy Kb

%Ax=hﬂ>0M@ﬁM@%@k
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Exercise: find the points of inflection and discuss the concavity of the graph of the
function.

26. f(x) = (x—2)3(x—-1)

Interval

Test value
Sign of f"'(x)
Conclusion

27. f(x) =xVx +3

28. f(x) =xVv9 —x

4
x2+1

29. f(x) =

x+1

30. f(x) =W
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Exercise: bR TFIAEINAIA/N
1. Vx+1—-vVx 5 Vx—Vx—1 (x >2)




