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The strategy for using derivative to prove inequality problem in college entrance examination mathematics

Danni Zhou

Yangzhou University, Yangzhou, Jiangsu

[ Abstract] The problem of proving inequalities under the context of derivatives is of great importance in the
college entrance examination, often appearing in the form of multiple-choice questions and solution problems. After
the implementation of the new college entrance examination policy, the proportion of derivative-based inequality
problems has increased compared to the old college entrance examination. Such questions are flexible and varied,
usually with two to three sub-questions, and incorporate discussion, equation, and reduction to the basic form
mathematical ideas. They not only test students' understanding of knowledge and skills, but also cultivate their
mathematical thinking and reasoning ability. In actual teaching, we found that some students are at a loss when faced
with the problem of proving inequalities under the context of derivatives and choose to give up, which is very
regrettable. This article takes recent college entrance examination original questions as examples to summarize the
common derivative inequality problems in college entrance examination mathematics and provide commonly used
strategies for solving such problems. This is intended to help students better analyze and master the methods and
skills for solving this type of problem, thereby improving their problem-solving efficiency.

[ Keywords] Inequality proof; Derivative; College Entrance Examination; Problem solving strategy

| SHTZR IS EHE

IR, AL, 6. 1%, DEHBELETE. 28, 1%, 15385, BHES
W BRGS0 i, 4 SRR 72.0%. (ESHEH BTN, A% SR SR % S
GH 60.7%, SRR %IR, A% SO LT AN LIRS A BT, 0 2022 4F R4 S e BH )
B 5 EE 81.3%, 2023 NSRS R7E SHR B 5 ELA 66.7%. XTI AR $HL BECS G
R A A, B AR RO S ) FUB AR /).

PRI, AR BUZEAT JLAF B B R, ST B F RO 23 2 AT B DA )UK
T, SRR SRR SRR R A RSO . T B R R AR

-39-


https://aam.oajrc.org/

i1 ge BT 7% i de S HIE W A S i) 7L SR

JRAL SRS BBV ] A e PEAR B e, B AN o RAE W AS o AE 2022 S5 Al 1145 22 (2)
22 (D) /\”U%QTT AR RO R S HI B VE BN S H P B AR 2023 SEHm% 1T+ 19 (2
FHE TIENESAEREMRL, 22 (20 HBE 7R E R E S A S QUL R AR 1) %

2 LH%#%SUIEHHT%‘EE’J_W%E%

2.1 MALEARAS ik

ARAR 5 O A% 1 — oAb B R e o SR AR 1) R ) 70 o B 3 T BR BRI — RV BRI, 2 B S 80N
%o B EHERAL R B AT A ASKERRIN, BI—0 ) S ECEE R 5 57— AR, st R AEWRE S W . 61
s Ry =f (x) fEx=a LSRR, HAEa 2N FHCEIE, fEati ) FHOLI, WIFRARAE a2 S -

gi b, PrBRAE RS, AR AL AR BR B B AR R A PR G YRR AN [R] A5 4 R B8 AT X PR 1 F)?LM‘&
L A S TR 1 AR J 2 oA B AN B o TR0 5 RA R 35 RS (x) TEx=x S ARAE, PR3

x+x x+x2

y=f(x) SHy=a% T rA(x, . a),B(x,. a), "T{HEE AB ) ﬁﬁM[ a],%x(ﬂé
MIFRERELF () BIBAE SR A% o EARME s RAE R 2, T3 WK

(1) RBERIEBEL S, WAE SR WL . SEh, %Pf(xl) =f(x2), Wx 4+ x,>2x .

(2) RBER LA BE, WES G M. SEh, %Pf(xl) =f(x2), Wx 4+ x,<2x .

i I BB ARL R I S AR A E%Df(xl) =f(x2) Box s X, N () BIRADZ R x N f (x) FIRRAER, Ik
W x+x,>2x (o +x,>2x ﬂZx X <x2ﬂ2x x2>x%) o

ﬂﬂﬁ 51@% ]EU %Eﬁ UCFTLW i Juﬁﬁ%ﬂﬁ%lﬂ%

(1) WA w:x—m#ﬁ ¢S A R, BEARIER SR
1
(2) ZAHIE: Sr=x,—x >0 1 BHAMPHIEER, BRiE A%,

xl—xz X1+x

(3) SRS R R SR, [ ¥, < < L x >x,>0, WA

lnxl—lnx2 2

K
x2
(4) MIEWFR “ERE *@iﬁ%%ﬁﬂx)#(ﬁc)—f(2x0—x)ﬂj?%F(x)=—f(70]°

x

Bl 1 (2022 AEFFE 21) LIRSS (x) = ——lnx+x a.

(D #Hf(x) =20, RaHUEIEH;
(2) EW]: A f (x) AMADFRx , xy, W x,<1.

figE T -
(DBAF (0 =~ Inxtx—a, #f (x) B A0, + 00 ), f(x =S —xi+l=—(“’2“)fx_”
Lf'(x) =0, fGx=1,
WU (%), f'(x) AARTE DL T 3R
x (0, 1) 1 (1, + o)
£ - . N
S (x) N Vi

Frblx=1, f(x) . =et+l—a,

KNf(x) =0, ﬁﬁue+1—a>0 Fibla<e+ 1,

(2) H#f (x) = ——lnx+x—a e~y x—Inx—a.
x

Wt=x—Inx, Mly=e'+t—a , y' =e'+ 1.

-40 -



i1 ge BT 7% i de S HIE W A S i) 7L SR

FAS () HHAERx, , x,, H (D Fla>e+ 1.
BNy =e*+ 1>0, Fibly=e*+ t—aytlg#, Frohx,—Inx,=x,—Inx,
1

x—1

E!ﬂt:x—lnx?%t':l—?= T 4 1'=0, Bx=1,

RN R A TN IS
x (0,1 1 (1, + )
r - 0 +
t N 1 /

AYiB0<x <1<x,, F(x)=f(x) —f(%), 0<x<1,

{ 1 TR (LT 1
)”JJF'(x)=f'(X)+;f'(X)= (ef+x) +—- et )T et x—1—xex )

x2 x?2

1

wWp(x) =e*+x—1—xe*, xe

1 1 1 | 1
— — - - l-x
(0,1), Me'(x) =e*+1—|e*— —e~ =ex+1—ex(1——J=ex+1+ex- o
x x x

X

RAN0<x <1, Fille'(x) >0 , @(x) 7E(0, 1) EHIER ., Fille(x) <@(1) =0, XIKN
FTLAF' (x) >0, BIF(x) 7E£(0,1) LERiEisss. FrbAF(x) <F(1) =0,

#f(x,)=f(x)) <f(%]o

<0 ,
%2

1 1
EB (1) ﬂ%ﬂ’ f(x) E( 1’+ m)ii‘iﬁﬂﬁi’ j‘jx2>l) x_>1 ’ Fﬁu\x2<x_’ E[]xlx2<10
1 1

B2 (2021 e EEERY 22) CHIEES (x) =x(1-1Inx) -
(1) BB F (x) PIERR

(2) Wa, b AWM AMHERIES b Ina—alnb=a—b, UEH: 2<i+%<eo
a

T

(D f(x) FEXIENCO, +00)s f'(x) ==Inx, &f'(x) >0, fF0<x<1l, Lf'(x) <0, 13
x>1, FrBARRELf (x) 7E(0, 1) EHfsss, 721, + o?)L%Jﬁii?}aﬁo

(2) iE#H: Hblna— aln b=a—b?%'ai( l+lna) =—(1+1Inb),

1 1) 1 1 1 1 \ .
EU;(I—]D—]:y[l—lH ;], /i’\xl :;, XZZE, mﬂxl,xzjﬂf(x) :kﬁﬁw\j‘/l\b\l_*ﬁo

a

Hx =0+, f(x) =0t Bx—o+ oo ltf, f(x) ==, HfF(1) =1, ke (0,1).

Z:Qﬁ/v‘/\xle(o,l), x,€(le), Ul'JZ—x1>1, e—x,>1,

SEIEMx 40y >2, BlEx,>2—x ), BE f(x,) =f(x)) <f(2-x,)

Bh(x) =f(x) —f(2-x) , Hhxe 0,1, WHR (x) =f"(2) +f'(2=x) =—Inx—In(2-0) =—In[x(2-0)].

Hxe (0,1), #Hix(2—x) € (0,1), Hh'(x) >0 fHWKL, h(x) NEERE, Frlh(x) <h(1) =0, #&
f(%,) <f(2—xl), Fibhx,>2—x , Blx +x,>2.

Fikx +x,<e, RliEx,<2-x , E]]iﬂff(xz) :f(xl) >f(e—xl)o

Lp(x) =f(x) =f(e=x), Hhxe (0,1), We'(x) =—In[x(e-x) ]

Px—=0TH, @' (x) =+ 00, p'(1)= —In(e—1) <0, Frlle'(x) 7E(0, 1) FrFIFENE, Mo bifg

-41-



i1 ge BT 7% i de S HIE W A S i) 7L SR

BIFECO, 1) RUAFAEME— I mix ), g (x) =0. H%xe(o,xo) B, @' (X) >0, o(x) piEish, Y
xe(xo, 1) i, @'(x) <0, @(x) HiEER.

NEHZEx =011, £(x) 0%, Hf(e) =0, Zx—=01, (1) =f (1) =f(e—1) >0, p(x) >0
E BT Fﬁuf(xz) >f(e—xl), X,<e=Xx s Eﬂxl+x2<eo

é%b2<—+;<wﬁm
a

PRE: PAEGIER SRR RGN FR “Z 87 35, ATLCRECCA R D 3R:

(1 R Eoa W ok 2 SR P A e, x, BODUETE

(2) #FAAZER, Eiﬁxl+x2>2x0, EDiExI>2x0—x2;

(3) BiWlx 52— x ER—RRX LS () f(x,) 5F (22— x,) FIR/

(4) Brg(x) =f (x) = f( 2xo—x) PHBILHIAME, HEMAGEALEK,

2.2 Mk

DI A BEANE E — FhE TS, W y=eXER(0, 1) My =x+ 1, KR
GRERVIRCO, 1) bhy y=e*ER EHRITAER Ay =x+ 10 LT7, #rfet2 1+ x, 2858 i el 4L
f(x) =eX— x— VI REB/AMERIEY . B, EHKVIRAR, e,

AR IE A PR Tk, — AR TR, R WS 4a 4 e, -

(1) e¥> 1+ x, HHAYx=0 %5

(2) e*>ex, MHANHx=11H5%S;

1

1
(3) Hx>0 B, e*>1+x+ ?2’ M EAY Mx=0 BEES,

(4) x>0 B, MAMY o> §x2+ [, 4 EA Y =0 B

-1
(5) 2 clnx<a— 1<%, 4 H Y= R EAE,
X
2(x—-1 -1
() x> 1, 27D e 2o g e

x+1 \/;
B3 (2023 FEHFHEAEEEIEEE 19 SHERES (x) =a(e*+a) — xo
(D W& F (x) BB
(2) UE: Ha>0 B, f(x) >2Inx+%0

FEEAT -

(D kT, FXtasrZiitie, A Bra A RIBUETEER £ () BB,
(2) ffk—: (DI

FlHex>x+ 1. NIA:

f(x)=a(e’+a) —x=e*t 4 g2 x>x+Ina+ 1+ a?—x=a+na+1. %

3 1 2 A2
sta) =1+a2+1na_(2]na+ 5)=02—1na— ;’ Mg'(a) =2a- i=723 : - Rg'(x) >0, Fa>¥—;
a a 2

2
4 g'(x) <0, ?%»O<a<70

a&g(a)ﬁ[o,ﬁ}i%mzﬁz, E(f +W]L$ﬁi§io Fiblg( a) zg[ﬂjzi_mﬁ_;oo
2 2 2

—— _2
2 27 2

-42 -



i1 ge BT 7% i de S HIE W A S i) 7L SR

2

. [o_] NE [£ m]

g'(a) - 0 +

g(a) N /

ﬁfuj>mnw+%,ﬁﬁﬁ

filk . CFER+D) 20848 )

Ma>0 B, ZEf(x) >2Ina+ %, Blifex*ma— (x+Ina+ 1) + % (az— Ina?— 1) + éa2>0,
Ne¥>x+1,

HeXtma— (x+Ina+1) >0, XHENnx<x—1 ,é&-%(al-maZ—l)zoo

1 1 1
Xﬁ;a2>0 , e tha_ (x+1na+ 1)+ E(az— Ina?-1) + 5a2>0

BARAL. FEE.

PR IXIE I H A TR B B L AR A S B AN DA AR R AP T, R A A R A 4
FHfe IR 4 A RE 77, 25 %22 AR 0 S ot BRI ok 10 R PR R 7 o FE AR SIS B I P D 82 ke 2 =X my DA
B BN FP D AE RO

2.3 Mgk

PR F BRI A BCE AR, s, R B R, RS, BAREK. MRAT
(I R, A — DRI SRS R AR, Mk B N T 0 B . R i 2% 5 v i LI —
fRETE, BRIGEZAE, WARBERR, e THES., BEESMEN. MG EEG A TR E
MBCE IR T, (kA A MR R

FIF S B0 50 R B0 PR M RN A, B R SRR MORIE B AN R B S ARG A i — T
W JUAF = % AR A SRARIZ SRR H 1) B =2 B A S5 s G5 M A A IE A B v 3 BB KA S5 U IE B %
AR S HO e e B SRR MR EOR B, MTTIEAS NS e 0 ek B0IE A S5 20 NPl W77 F8I0
i AEZEVE L HotiE . WERAFRFIEANTE . FouiE i iE I S8k 0. AN AUE R ) 30 100 2 BIR
SRR, 24 R B KA B MBI AN AR T, BRI AT B2 ANZE sUE T, MR AN 25 2048 B 1 1)
AL Ry SR R B A 1) 17 73

Bl 4 (2022 HEs N EHF, 22) CHEES (x) =xe®™ — e,

(D) Ha=18F, R f (x) BIHRIPM;

(2) Hx>00F, f(x) <—1, KRaPIBUETEH .

1 1
v

(3) #neN™, iEH: + +
\/12+1 \/22+2 n’+n

>In(n+ 1)

FRAT <

(1) Ha=18f, f(x) =xe®™—ex, Wf'(x) =xe*, Hx€ (— 00 ,0) B, f'(x) <0, f(x) PR
Hxe€(0,+ 0o ) B, £'(x) >0, f(x) B,

(2) Hx>0ff, Hf(x) <—1, Fillae®+e¥<— 17E(0, + oo ) EIER,

A F(x) =xe®—e¥+ 1 (x>0) , MO, +o00) FF(x)<0E K, HHBFO) =0, F(x)
=e®™ 4 qre®— ¥ F'(0) =0, F"(x) =ae®+ ae™+ a’xe®™—e*, F"(0) =2a— 1,

-43 -



i1 ge BT 7% i de S HIE W A S i) 7L SR

ZE"(0) >0, ME'(x) mz\ﬁf~/[\$iﬁi$ilzrm(o, x‘O), B F(x) >F(0) =OE(O, x'O)J:TE
WAL, F(x) Sxe; —e*+ 17E(0, + o) balor.

x x
X

=3 —xe?— e m G'(x) —e2+ e _ev=e2|l+ 1 oe2
>G(x) =xe e+ 1 (x>0, M 5 5 0

X

BIMer>x+ 176(0, + oo ) FRSE, e2>§+lT£(0, + o0 ) FRESE, BN G'(x) <0, HG(x) TE
(0, + oco) EHIAENL, FTPAG(x) <G(0) =0,

Fﬁuxg;_eX+]<07£(0, +m)L)ﬁiﬁoE&%aS%HﬂL,xeax—ex<—IE(O, + o0 ) _LAAE, FATLL

Al IUE G R (= oo | %]o

1 12 x2=2x+1 -2
(3R : ¥ BR LR ( x) :x———21nx(x>1),ﬂe“§,’(h'(x)=l+———=x x =(x ) ,
X xz X x? x?
R 1
Heh' (x) >0, FRLAR(X) #E(1, + oo ) EFIEEENE, FrLllha(x) >h(1) =0, Elx— —>2Inx,
X
éx:,f1+i’ ijﬁ,fl+i— L ~21n h_,_i,
n n 1 n
1/1+'—
n
2 3 1
il L ntlomg L L L it min(at 1) .
N RS n NAEES 22+ 2 N ni4n 2
JR AAFHIE

PRE: s T R AERGEY], HORMER AR IUIETE I HAGIE 7 5 S B 2
HAFIE AN SO S AT A — AR, — B, AT LB i 22 (2w oA ) e B Ak A 1
i B B B MRS kR, EOREEAE RS R 3 B0 R B B, SR R B AR, BETTIE AN
F e AN IR IE VAR T 20 5N AR UAEIE I Rl BRI, AT DRI 25 3K

(1) WS H s 26 A M 7 ZAE M AN R, 58 R eR B 305

(2) FFTHCAIWT e i R B il e L R (R

(3) I FH B8 B S P S PR BOR AR AR R AN S 3

2.4 1

FEA T, FATEHEL T AE AW AR % TR AL 3 5 AE Al R AN [F) A ANZE 3 1) il e 3 I A AR
AR LRI AL B BAT W AR A R BR B R, TR AR A BRI K e BOE I AN AU BN 2L
MAGETE MR T —Fh RE 7, T 2 R R 2 AN S A B R (R4 7 ZEAR S )RR Bl
PGS, s B

3 BEERE

A FH 5 HIE B R S5O 55 20T 1) e 2% bR K S 3 S B P BB LA — SR Ul , W AR
J A AAE iR G o Do ORI RS T4 i S 2R B Z TR M O R Y e D AR L0 (B A
SCHEE X AR RS WA, A = KRS —— MGk . TRAaE . I R RFEE, AR =2RD53% 7
AT EEB . B TCH AT o IX = KSR AN — 5 B — Y B H SR A, A 2 5 225240 DA
STUEIF A AR, BTk i bR B S A R AR IR I 4

SR, X LML AL B E SR A NS X I P RE 2B BRI PR T o 9140, AR i A% AR AL B AR XA
PR RIS AT REANIE FH o AR BT I AT AR ZIX LSO AL B 32 BB Ir) AL (R R 5 ST AT ) SR oK v AR B
AITENRIRYE . Ay B2 R REAR AR IS ] S BOE AN S U R8T, 22 5 A2 BAR, s Sk 7).

_44 -



i1 ge BT 7% i de S HIE W A S i) 7L SR

SE3CH

(1] PRIG 4 e, AR 2 55 AN 8 X ) o LR R % HL il R SRS U] 8805 2 I, 2024(03):91-94.
[2] JEEIHE. T8 R A W M T AN S B [0] B B0 ) (R R RR T 410),2024(05):39.

[3] KA BN FHAE R A S5 2 i) b - S (0] AR E0E (R i), 2024(07):29-34.

(4] ARWAERAE, 1THE 2 A S AR 315 20 5= 2] (B Wi A)),2024 (06):56.

[5] &Rk R TE AR VAR B — SR AN 2 ) SR [0, = h £ 4k, 2024(Z1):5-8.

BB . ©2024 1E# 5HFGR BT 55 O (OATRC) A « A B4R AL 2 B 2V il 2R

http://creativecommons.org/licenses/by/4.0/

MOPEN ACCESS

-45 -


http://creativecommons.org/licenses/by/4.0/

	1 导数不等式问题的出题特征
	2 运用导数证明不等式的三种策略

