SRS (9BBEE) B 18: MM RS ENRER

Hit 18: MsE SRR EE
(FRA §3.3)

—. % (concavity)

BEUTHER, &5

(1) B 1 @i f WEREYRRz L, B ff B
@ BEHERS LM (concave upward).

(2) E 2 SErHEE f WERETRZT, B [ BE
B, HHEHERETM (concave downward).

Rig ERERE, SMER
EFK. SEM f EREM T A, B mERE
(1) kM (concave upward), & f' # I &%,

(2) TM (concave downwand), # f' f£ I L&
UK.

1 PR R THRE
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BrTmREE, IR DU R SETE A f R

MM ETE (Test for Concavity). Z_FEEKH
f" 1 T LFEE, A

(1) f" >0 W#Eh f 7 I F&EM.

(2) f"<OoWEH fHE T EATM.

BL? (1) REER, f SLEMHEER f &S,
mfRESAHER f —FEERE
(f) = f">0

—

=

R

(2) E#E, f BTMIHER BB, T f R
B f R
(fH'=r"<o0

/E:‘.
e

2.

n

Ak, PIBTRE f RIMERIS BRE

2 RS R T RE
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(i) H&REEE: (1) BEER, (2) #E f(z) =0 =
f(x) REZEN « (E.

(i) REZREEHH 7 £ (i) RRESRNFEE L

QTR WIRE 4, B f BEM; o B f
BTM,

B 1. Ryl

fz) = —°

x2 43

HOMI .

<fEE> R EAA MR TER, (i) REEER. (1) 7
Eilwn: I, REOoREAEFR 0, BRI LA
HEZRNEHEKE, WIHEE.

(2) f'(z) =0 & f(z) REXK. B, BHAE, &

f(z) =6(z®+3)7!
B RSEEREIHA MRS LS, &
fl(x) = 6(-1)(x*+3)"%(2x)
—12z(z° 4+ 3) 7
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LAk

f'(x) = —12(x? 4+ 3) 72 + 24x(x? + 3) 7 3(22)
_ —12(2? + 3) + 48x2

(22 +3)3
_ 36(x? — 1)
- (@2+3)3
B4 f' =0, THERSTER 0, SMEER
22 —1=0
&
r=-—1, 1

BT U ORER, B WESE («2+3)3 HAR 0.

(i) BE f7 Wk, R\ () PVEEE, S=HFE
FLLK 7 EEEFEERASE, TRk ER.
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i, f 7 (—o0, —1) B (1,00) BLEM: 7 (—1,1)
BT,

Bl 2. P
2 — 1

f(ilf)=2m_|_1

R [HT P
<BE> (i) tREEE. (1) FFEEE: 8% 0 W
REHE f REZK, 7RE,
2r+1 =0
(CEISERE

(2) f"=0 = f’ REH. REFRERANAACE, 5

2x(2z + 1) — (22 — 1)(2)

(2 + 1)2
222 4+ 22+ 2

(2x +1)2
BIRERERA, B 7 (z) 2 TR
(42 +2)(2z + 1)? — (222 4+ 22 4+ 2)4(2x + 1)
5 HRBER R TIREE

fl(z) =
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‘AR 2224+ 1), &

2(2z + 1)[(2z + 1)? — 2(22°2 + 2z + 2)]
Eefd BRI EE, 5

2(2z 4+ 1)(=3)
BRI,
22z +1)(—3)

(2z + 1)4
—6

(2z +1)3
F—8 =0, & HESF —6 [EA~E 0.

fl(z) =

BT T RERE, TTHERSEER O, MHER
2+ 1 =0

1
T = —=

2
SRS IR, WSS R ERLAE 1
FEEBA, T f £ o= -1 FEH KEEAS—Ek
EE, HEE-EEEARHEEY

(i) RE f" 0rFsE. Ry (i) PR—EFREER, 52
Bk 7 EEETRREOAFE, ek ER, B
o [ F Y 220 B B 2R oK 8 R FEEAE AL
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(—00,=3): "=} = (), £p.

b == T

N/

Fit, f % (—oo,—5) BLEM; % (—3,00) BFM.

—.. XL (point of inflection)

BZUOTHER, &

(1) B 1 Ex, f WEFLEMEE (¢, f(c) %, #a5
TM, BB (¢, f(c)) A—LIE %I B M
i

(2) B 2 #xw, f WEFRTHMZEE (c, f(c)) &, B
M, HiBEE (¢, f(c)) B—YHEZEH B4R
o

(3) B3 B, f WERLEMEE (¢, f(c) %, 5
T, BB (c, f(c)) B—EEYIEH LSS M
PR

7 RS R T RE
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LERBERE, 78 (¢, f(c)) M, BREIM S,
JRBN, FELLEE — YIRS A R R AR M, 0P DUE
FATT, DARHR BRI .

EE. DEE FEY (¢, f(c)) BEAB—YIE.
f 2 (c, f(c)) MaryMiedE, JREN, HEMEET
M, B TS EM, BB (e, f(c)) B—K 2k

(point of inflection).

REEERIHEE . & (¢, f(0) B f WK, Al
f(c) =0 & f'(c) REE.

l}l

it 1. B AR B EE SN, RihE Rl gE R ATE
f'(z) =0 8 f'(x) REEW = 18, BWHBE f WER
BA, 5 f(z) =0 5 f(z) REEWN = EEXH
1#2E% (possible points of inflection). 4%, K
2 f BMEAEFE AR N R gE T, Wil 2. AT,
AlETEREL f AMEEEE R ELRE, Tl (1) FBEERNU
Ko (2) RihfeEE, ELAENEERERR, HEREST
FI T, WiRE 7 R EF R R R

Fll}l
'y

T 2. BFEELERE, &

'
il

~
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(1) —FEERE [ ARRERS f RS, Rt
KR AHE MRS

(2) ZREEXE " ARERE f 89MIMELR S
.

Bl 3. HelErEs

flz) =a*4+23-32°+1
A, Sz S S R

<fg> (i) &BEEH. (1) EEEY: & K8 f B
HR, FEE.
(2) ~nfe2EE: RhHn ki, B
f!(z) = 423 + 322 — 62
DAk
1222 + 62 — 6

= 6(2z°4+z—1)
6(2x — 1)(z+ 1)

7(x)
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E—aE f =0, FEER
(22 —1)(z+1) =0

&
1
r=—-1, —
2
S N RER, B RE M REEN, EE

(i) WE " R, Ry () PREERE, 8=HFR
FE K f7 e EF AR, Tk ER.

(—00,—1): f"=(=)(=) = (+), EM.
(-1,3): "= (=)(+) = (=), FM.
(3:00): f" = (4)(+) = (4), £

Hit, f EEH (—o0,—1) & (3,00) WBEMN,; EE
 (—1,5) WA

REMMAE o= —1 8 v = 3 WIDEEE, HE=
1B 12
(=1, f(-1)) =(-1,-2)
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Hrh
f(-1)=1-1-341=-2
DAk
(7(3) = (%)
Hr
O

L

= 3. NERTERI K M REHE G BOR SR, A (1)

=
f(z) = 2’
Hij
f'(z) = 3a”
H
() = 6x

BIEER, F—ExiEEE: /=0, &
r=20
X R FIE R R A0 T o K B 7

11 HREERATIRHE
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(=00,0): f"'= (=), TI.
(0,00): f"=(+), EM.

£ o = 0 MITRMIPECCE, 5 i E
(0, £(0)) = (0,0)

AER.
(2) &
g(z) = 2*

Hij

J(z) = 423
H

J"(z) = 1227
RigEz, S—ENMERER: ¢' =0, &

r=20
H ¢" FEHEFEMIRFHRA0T 2 & E 7.

(—00,0): ¢" = (+), EM.
12 R R TR




TR IR (98EEE) BT 18: MM KR E %

(0,00): ¢" = (+4), EM.

£ oz = 0 MIRyMPEAREE, Al

(0,9(0)) = (0,0)
Are—{E R, A0ER.

K, B BEBAER R SRR seieEn, ER

AJREEEAE I RERY o fH, TFEEH RS ERIARERE
#®, FREMENED & & 4 L.

=. _BEEEEWEZE (2nd-derivative test)

S— RS ER /5%, BEEHRE—EERE, IR
A, % f'(c) = O RUHE{EIRZED c.

BEMTHER, &

(1) B 1 #r#E (¢, f(c)) B—AFUHE, 8

flc)=0
c BE—EEAH, BE = c WHEEETM, 8
() <0
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MEH f(c) R—HEHRAE.

(2) B 2 &Erd

(¢, f(e))

BH—KPYHE, Bl f/(c) = 0, ¢ BE—EERE,
HE x = c LS EM, HI

f'(e¢) >0
TEH f(c) B—HE%H/IME.

Rig ERREE, 5

fE SR EURELR. B

f'(e)=0
B c BE—EEERY, B 7 -8 c MEEMAEE.

[ |

(1) & f"(c) >0, Al f(c) FB—iHEHR/IME.

(2) & f"(c) <0, Hl f(c) B—HHAMEAIE.
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(3) £ f(c) = 0, HES:AIE, BEE—REER
ik, R HE T, d— 5 T
B AR B

RCIEVA: —TEIRE 7 ORFSR, TR SRR,
AL

(i) & f"(c) >0, BFEE c WEL, f' R 4+, |
F—%hk, & f(c) B—HA/IME, MER.

(i) & f(c) <0, RATE c WER, f 898 —, A
HF—%hE, W f(c) B—HEHBAME, MER.

Flll}l

. BTE f(c) =0 K, ®EFE? RRlkgs
AR, ) F(c) THERHBEALE, TR,
SRR, B f7(c) = O, METAHISHE
#. REUITT, (1) %

f(a) =2’
A
f'(z) = 32
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H
() = 6
%
f'(0) =3(0)* =0
H

f"(0) =6(0) =0

A, ZREERKEREHERN. BE—FEEXKEREE,

& f EETEBERRFSAT LR E R,
(—00,0): f'=(+), B
(0,00): f'=(+4), .

i, £ v = 0 HEMHBRE, WExR.
(2) &

g(z) = «*

¢ (z) = 42

16
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H
J"(z) = 1227
it
g'(0) =4(0)°> =0
H

g"(0) =12(0) =0

Ait, EERRE TR SRR, ERE—EEXK
BiwiEss, B ¢ WAFREIAIT.

(—00,0): ¢' = (=), JEH.

W, £ ¢ = 0 B—MHYH/NME, BE L, FEF—-FEER
BRI T, e —imEa/IME, AEDR.
(3) ®

h(z) = —2*

KN h(x) = —g(z), BIREHE y BRI HEEEELL
PRITER SRR, PR EXKERE R R, SR
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T, £ o =0 F—MHHEEBAE, FE L, Ke—@HHKk
B, WNExR.

fre LR =E61F, £ ¢ = 0 WZEEXEIE O,
[EAIE SRR RERR, WERE [(c) =0, JERD
WO S, TR e 2] — R S X B E R EE— TR P

Bl 4. AR BEEREEREH
f(z) = —3z° + 52°
HYFH SR E .
<> (i) XFE—HERH. BEL BB f 2ZHEL,
AR EREE, ERE EEAE. AT,

&

() = —152% 4 1522 = 152°(—z° + 1)

£—M: ff=0, THER

?(—z°+1)=0

r=-—-1, 0, 1
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(i) X [ 7 (i) $EEEAERE. 55t
f!'(z) = —60z> 4 30z

B,

—60(-1)3 4+ 30(-1)

30 >0

EM, WE x = —1 BHEE/ME

f(=1) —3(—1)°>+5(-1)°
3—5=-2

f(=1)

p%
(1) =-604+30=-30<0
THM, 87 = 1 BHEHEBAE

f(1) = -34+5="2

1R,
f(0) =0

kA, WERBE—REREREE, B ff Ex=0
Zea —ET RS, 20T R E 7.

(=1,0): f'=(H)(H) = (), B4,
19 hRBEE R TR
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0,1): f'=(+)(+) = (+), &,

WAE ¢ = 0 FEAHYHIE.

9. MR FE

3L

Ka

y = f(x)

HEFOT, HffE#HN o ERTERA (input), B
“TO HMEHHRY y ForEkH (output), BAIE on.

(1) & = <c ¥, BZEN—ITHRA, RENKLE
RIERTER S, 78RN, o RE, BEREHRE EM.

(2) & = > cly, BZEIN—ITHRA, RERNKLE
/INERTHRY SRS, 7RE1, o SR, BB EHRE M.

(3) & (¢, f(c)) #—HEH EMEL T MR SihES.
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(4) BEEPEFLAEERN “S" ER.
bRV SR, EASTRER B TIEOR

(1) % (a,c) AZHTRERIH.

(2) E (c,b) AZTRERTIFH.

(3) % (c, f(c)) B—HMZEEL (point of
diminishing returns), tiite—@ElE LMEET
[WTFR) 2 B 2B

B 5. #En = THEEER, HER ¢ LUER
1

10000
AN, BRI At ) e B SR

y = (30022 — z3), 0 <z < 200

<ME> RIBHMZCREAER, FREHERRE LM
B MR KRR, B,

1
/ 2
— 600x — 3
J 10000( v v )

21 HREERATIRHE
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H
n— 1 (600 — 62)
10000
FH [ A5 B P 2
r = 100 € [0,200]
ThER—JR R i 2

X o WIRFREA T
(0,100): " = (4), £M, o &
(100,200): ¢’ = (=), TM, " EBH.

K, £ © = 100 Wk, B EMESTM, /K81, B
x = 100 I, B—kBi=:EE.
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