E- GOl Y ON TAP CHUONG IV

I. NHONG KIEN THUC CAN NHO
1. Bat dang thire
a) Mét 56 tinh chdt cia bdt dang thire
Gia sira, b, ¢, d 1a nhitng s6 thuc. Khi dé :
a>bvib>c=2>a>c;
a >:b&atre bt
a+c>b<a>b-c;
Néeuc>0thia>b< ac>bc;

Néuc<Othia>b<ac<bc:

a=bhb a>h
= a+c>=b+d; = a-c>=b—d:
c=d ¢ od
a>hz20
= ac > bhd :
c>dz0

a>bz20=a">b" véimoine N ;

a>bz20=+a>b;
a>b=3Ya>P.
b) Bdt dang thitc vé gid tri tuyét doi
VaeR, a <ld.
Va =,
Xl <cae —a<x<a:

X <—da

X > 4.

|x|:=-a¢>[

la + bl < la| + |bl véi moi a, b € R. C6 dang thiic khi va chi khi ab = 0.

la — bl = |lal - bl véi moia, b e R,
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¢) Bdt dang thiie giiia trung binh céng va trung binh nhdn

+ b . . g ) o
< 5 = +Jab v&i moi a, b khong am, Cé dang thic khi vi chi khi a = b,
‘”;ﬁ > 3fabc véi moi a, b, ¢ khong am. C6 dang thiic khi va chi khi
a=bh=c.

2. Cac dinh i vé dau cua nhi thirc bac nhat va tam thire bac hai

a) Cho nhi thirc bic nhat f(x) = ax + b. Khi d6

< - ‘ —0 —g +o0
af(x) ‘ i 0 N

b) Cho tam thiic bac hai f(x) = ax® + bx +c.

e Néu A>0thi f(x) c6 hai nghiém phan biét x;, x, (gid sir x; < x, ). Khi do,

X l —io II JL‘E 0

af (x) | T
e NéuA=0thi f(x) conghiémkép x; = i Khi do,
o

X ‘ —0 Xq +o0

af(x) ‘ + 0 9
e Néu A < () thi fix) vo nghiém. Khi do,

X ‘ —od +00

af (x) \ +

Tém lai, f(x) chi khdc ddu voi hé sé a khi x ndm trong khodng hai nghiém
ctia né (trong truong hop tam thic ¢é hai nghiém phan biét).
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3. Bat phuong trinh
a) Bdt phicomg trinh tuong duong

« Hai bit phuong trinh duge goi 1a twong duong véi nhau néu ching co cing
mot tip nghiém.

« Mot bat phuong trinh duge goi la twong duong véi mot hé bt phuong trinh
néu bat phuong trinh va hé bat phuong trinh dé ¢6 cing mot tip nghiém.

b) Bat phuwong trinh bac nhdat ax + b < 0

Cdch giai. Bit phuong trinh trén twong duong véi bat phuong trinh ax < —b.

; o aiad !
—~ Néu a > 0 thi tdp nghiém cua bat phuong trinh da cho la (—Cﬂ ;— —J]
a

— Néu a < 0 thi tap nghiém cua bit phuong trinh da cho la (—g : "HCJ
c) Bdt phuong trinh bdc hai, bdt phueng trinh tich va bdr phicong trinh chiia
an ¢ mdu thiic
Ta xét cdc bat phuong trinh cé dang

F(x) <0 (hoac f(x)>0),
trong d6 f(x) la mot tam thite béac hai, hodc la tich cua mot s6 hitu han nhi
thite bic nhat va tam thic bic hai, hoac f(x) = M trong dé P(x) va

O(x)
O(x) déu la tich cua mot s6 hitu han nhi thic bac nhit va tam thite bac hai.

Cédch gidi. Xét dau biéu thic f(x).

d) Bdt phicong trinh va phuong trinh chita dan trong ddu gid tri tuyét doi va
trong ddu cdn bdc hai

* Bit phuong trinh |£(x)| + g(x) < 0 twong duong véi

{ﬂﬂaﬂ <o
0ac
F)+g) <0 |=f(x) +gx) <0.

® Phuong trinh  f(x) = g(x) tuong duong vai hé
{g(_r) =0
FO =2202) 5
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« Bit phuong trinh 4/ f(x) < g(x) twong duong vdi hé
flx)=0
g(x) >0
fx) < g (x).
« Bt phuong trinh f f(x) > g(x) twong duong véi
{f(_r) >0  [e0)=20
hoac i
g <0 | (0 > g
e) Bdt phuwong trinh va hé bdt phicong trinh bdc nhdt hai dn
« Bit phuong trinh c6 dang
ax + by + ¢ > 0 (hodc ax + by + ¢ < (),

trong dé a, b, ¢ 1a nhimg s6 cho trude ; a, b khong déng thai bang 0 ; x, y 1a
cdc 4n, duge goi I bat phuong trinh bac nhat hai én.

Mobi cap s (xg ; ¥g) sao cho axy + by, + ¢ > 0 goi la mot nghiém cta bat
phuong trinh ax + by + ¢ > 0. Tap nghiém cua bét phuong trinh trén duoc
biéu dién boi mot tap hop diém cia mit phing toa do. Tap hop diém doé duoc
20i 1a mién nghiém cua béat phuong trinh.

« Mién nghiém ctia mot bit phuong trinh bac nhét hai dn 13 mot nira mat phang.
e Mién nghiém ctia mot hé bét phuong trinh béac nhét hai dn la giao cdc mién
nghiém cua cdc bat phuong trinh trong hé.

II. GOI Y TRA LOI CAU HOI VA BAI TAP ON TAP CHUONG IV

76.
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a) Vi hai v& ctia bat dang thiic cdn chimg minh déu khéng am nén binh
phuong hai vé& clia nd, ta dugc bét ding thifc tuong duong

(a+ b)Y <(1+ab). (1)
Taco (1)< a® +2ab + b* <1+ 2ab + a°b* < (a° = 1)1 - b*) < 0.

Tir gia thi€l di cho suy ra @* —1< 0 va 1—b* > 0. Do dé, bat ding thic
cudi ciing ding. Tir do, ta ¢6 bit dang thic cdn chimg minh.



7 i 8

b)bat §, = I + : + i —.
n+l1l n+?2 2n

- a oF - g 1 P = 1 - o -
S, la tong cta n s6 hang, trong d6 s6 hang nho nhét 1a — . cdc s6 hang khdc

2n
3 1 : | |
déuldnhon —. Dodd §, =z —xn=—.
2n 2n 2
c)Viaz0vahz0nén
a+b a b - _4a b

= + < + ;
l+a+b l+a+bhb l+a+b l4+a 1+6b
a) Ap dung bit ding thitc Co-si cho hai s khong am, ta duoc

a+b>2Jab,
b+ 3—:21\1”5,
o+ d EZ'JE‘_‘

Cong timg vé ba bt ding thic trén, ta duge

Wa+b+¢) 2 2ab + b +fea)
hay (J+b+{'EJE+JE+@.

(2)
(3)

(4)

(4) la dang thic khi va chi khi (1), (2), (3) dong thoi 1a nhitng déng thic, tic

lAg=b=r.

) ik i x o . -
b) Vi X+ y- 2 2xy voimoix,y € B, nénvéimoia, b, c € B, tacéd

a*b® + b*c* = 2ab’e,

et +2add 2 th'za,

cca® + a*b* = 2ca’h.

Céng timg vé& ba bat ding thic trén, ta duoc
2a’b® + b2 + ca*) = 2abe(b + ¢ + a)

hay ab? + b*e? + a2 abela + b + o).

Tuong ty nhir trong a). ¢6 diing thiee khi va chi khi a = b = ¢,
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78. a) Vi véi moi x #0, x va L cung dau nén
X

flx)=|x+ Al x| + 1 EZJLHT =2 v6i moi x = 0.
X |1l |xl
Déu biang xay ra khi vi chi khi lx| = ﬁ hay lx| =1.
Viay gid tri nho nhat cua f(x) la 2.
by Véimoix € R,
Xt 41 1

glx) = +
\f_r"} + 1 ng +1

1
o) =2 & xt+1 =ﬁ o +l=1ox=0.
41

Vay gid tri nho nhit cua g(x) la 2.

5 . 3
79. D¢ thiay nghiém cua bit phuong trinh dau cua hé da cho la x < 2?

Bét phuong trinh thit hai ctia hé twong duong véi (m” + Dx = m”* — 1

hay x=m’ -1,

Hé da cho ¢6 nghiém khi va chi khi m*—1< ?

542

s 23 2
e

hay m- < 4 & |ml <

80. Ta viét bat phuong trinh da cho dudi dang (m* +m+1Dx +3m+1>0.

Pat f(x)=(m”> +m+ x +3m+ 1. Vi mdi gid tri cta m, dé thi cia ham

s6 y = f(x) la dudng thing (D,,). Goi A, va B la cdc diém trén dudng

m

thing (D,,) ¢6 hoanh do theo thi tw 14 —1 va 2 (h.4.9).
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81.

f(x) >0 véimoi x € [~1; 2] khi va ¥ (D)
chi khi doan thing A B, nam phia

mem

trén truc hoanh. Diéu nay xay ra khi
va chi khi hai diém A, va B, nam
phia trén truc hoanh, titc la A,
f=1)=0 I
{f[l] > (). = 0
Thay f(-1) = -m® + 2m

vid f(2) =2m* + 5m + 3, ta dugc hé
bat phuong trinh

| A gy S

Hinf 4.9

i < 0<m<?2,
2mc+5m+3=0

{—mﬁ +2m >0
a) Bit phuong trinh da cho twong duong véi bét phuong trinh
(@* —3a+2)x > 2.

~Néua* -3a+2>0,tclaac<l hodc a > 2 thi nghiém cia bét phuong

trinh da cho la x > —————,
a- —3a+2

~Néu a® -3a+2<0,ticla 1 <a<2 thi nghiém cla bat phuong trinh da

chola x < :
a“ —3a+2

~Néu a® =3a+2=0.ticla a = | hoic @ = 2 thi bit phuong trinh di cho
trd thanh Ox > 2. Bt phuong trinh vo nghiém.

b) Tacé A = (m—9) —8m> +3m+4) =—T(m> +6m—7).
—Néu A <0 hay m < -7 hoac m =1 thi bat phuong trinh da cho nghiém

ding véi moi x € R,

—Néu A > 0 hay —7 < m < 1 thi tam thitc & v& trdi cua bat phuong trinh cé
hai nghiém phén biét

: 9—n?—\/—7{m2 +om—-7) . Q—P‘H-FJ—?(!?IE +6m-—17)
.l'l = 4 " ,'L‘z — 4 -
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Nghiém ctia bt phuong trinh da cho la v < x; hoac x = x,. Vay
e Néu m < =7 hodc m = 1 thi tip nghiém cua bit phuong trinh da cho 1a R.

¢ Néu =7 < m < | thi tap nghiém cta bat phuong trinh di cho 1a

—00

9 —m— -T(m’ +E-m—?]] § {9—m+\l—'ﬁ{m2 +om-T)
: 4 4 R

82. a) (2:4) (5 ;+x).

b) Bét phuong trinh di cho twong duong véi bét phuong trinh

2
lrz—]ﬂx+l4_]2ﬂt 1)
x*=3x+2
¥ —Tx+12

Taco (1) < 7 20 x<lhoic2<x<3hoicxz4.

A =3x+2

Tép nghiém cta bat phuong trinh da cho la (= ; 1) w(2; 3] U [4; +x).

83. a]mi-ﬂl—g; b) m £ —1 hodc m > 2.
84. a) v =Flvax=5; b]x=~43£.

85. a)[6:7].
b) Dé thay x = 2 la mot nghiém cta bét phuong trinh da cho. (1)

Véi x = 2, bit phuong trinh da cho tuong duong vai
[J-—z:»n {x—E{D

() hoac (1)
“xz +4 <x+2

=
X*+4=zx+2.

Taco:

x>2 ¥>2
Heq, , o x> 2, (2)
“+4<(x+2)° xz0
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Hé (II) twong duong vai
X2
xo 2 )
(11IT) hoac (IV) {x+22=10
xr+2<0
e e
Giai riéng timg hé (IID) va (IV), ta co :

2
(III) <= { B < x < =2,

x < =2
kg2
Ve ix2-2 &-2<xs0.
x=0
Do d6, nghiém ctia hé (IT) 1a x < 0. (3)

Phoi hgp cac két qua (1), (2), (3), ta duge tap nghiém cta bit phuong trinh da
cho la (—oo; 0] U [2 ; +x).

c¢) Bt phuong trinh da cho wong duong voi

o x+120
R 8x =0 hoac  (II) ¢ 2
_.'I.'+1{U '1.—_8I:24[x+.l}~
Taco:
- ,
(nﬁ{xuﬂmaias¢$x{4.
r=-1
x = -1 x2z-l
(e, oo )
{m~+Mx+4sﬂ JL;ﬂEEIEJE%{E
<:>~I£x5?l_ij_

Tap nghiém cia bit phuong trinh di cho la

2] (o, 231]

(=0 ;=1)U

d) [4:-3]w [0; 1]. Huong dan. bat y = \}_rz +3x (v = 0), ta dugc bat
phuong trinh y < 6 — y2 hay _1'2 +y-6=<0.
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86.

210

a) Bat phuong trinh dau cta hé da cho ¢6 nghiém 1a 2 < x < 3.
Bit phuong trinh thi hai clia hé twong duong véi bat phuong trinh ax < —4.
— Néu a = 0 thi bat phuong trinh nay vé nghiém. Do d6, hé vo nghiém.

— Néu @ > 0 thi nghiém cua bat phuong trinh nay 1a x < —%. Vi —% <0

nén hé vo nghiém.

, A— . 4
— Néu a < 0 thi nghiém cua bat phuong trinh nay la x > =

a<( 4
Hé c6 nghiém khi va chikhi { 4 5 < a<-3.
=t { -
a

Vay hé c6 nghiém khi va chi khi a < —%.

b) Bat phuong trinh diu cta hé cé nghiém la x > 1.

Xét bat phwrong trinh thit hai cia he. Taco A' = a* — 1.

s A'=0& a==2l.

- V@i a = 1, nghiém cua bit phuong trinh 1a x = 1. Do do6, hé v nghiém.

— V@i @ = -1, nghiém cua bét phuong trinh 1a x = —1. Do dé, hé vo nghiém.
o Néu A' < 0 hay —1 < a < 1 thi bat phuong trinh nay vé nghiém. Do do, hé
vO nghiém.

¢ Néu A' > 0 hay a < —1 hoac a > 1 thi tam thitc ¢ v€ trdi cua bdt phuong

trinh c¢6 hai nghiém phéin biét x;, x, . Nghiém cta bat phuong trinh nay la
X S XS X, (gilash x; < x,).
Theo dinh Ii Vi-ét ,tacod xx, =1 vad 5 + 1, = 2a.
—Néu @ < —1 thi ca hai nghiém x; va x, déu am. Do dé, h¢ da cho vo nghiém.

—Néu a > 1 thi hai nghiém x; vd x, déu duong. Ngoai ra, vi xjx, =1 va
X # X; nén x; <1 < x,. Do do, hé co nghiém.

Viy hé bit phuong trinh da cho ¢6 nghiém khi va chi khi @ > 1.



87. a)(O); b) (B): c) (D).
88. a) (A): b) (B) : c) (C).
89. a)(C); b) (B) ; c) (D).

1. GOI Y BE KIEM TRA CHUONG IV
(Thai gian lam bai cho moi dé 1a 45 phit).

PE SO 1
V6i mbi cau 1, 2, 3 dudi diy, trong céc phuong dn di cho chi ¢6 mot phuong
an ding. Hay lua chon phuong an ding do.
Cau 1. (/ diém) Tam thiic bac hai
F) = +4¥2)% + G +V2)x +42

(A) Amvéimoix e R ; (B) Duong véi moix € R ;

(C) Am véi mol x € [—\E N m.E} (D) Am véi mol x € [—\E - ﬁ}

Cau 2. (/ diém) Tap nghiém ctia bét phuong trinh
X +(1-r-6-283<0R

(A) [V3:1++3]: (B) [-1 —~/3 : 24/3] :
1

@[3 vz D) [-1 = ~/3 ; +0).

( [ «ﬁ} (D) [ )

Cau 3. (1 diém) Tap nghiém ctia bat phuong trinh vx =2 2 6 — x Ia

Ha—Jﬁ 13+Jﬁ1r
32 "z |
18 <o/17 ]
— st

(A) [75 +0); (B)

(C) [4; +0) ; (D)

Cau 4. (3 diém) Chiing minh ring
28 + b+t 2 2alb+c¢) voimoia, b,c e R.
Khi niio ¢6 ding thic ?
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Cau 5. (4 diém) Tim cidc gid i clia m sao cho hé bét phuong trinh sau
co nghiém :

| X
i
ETa =

X2 = 2mx —2m—-1<0.

Pap an
Cau 1. (C) ; Cau 2. (B) ; Cau 3. (D).
Can 4. Ta co
a* +b* > 2ab, (1)
at + ¢t > 2ac. (2)

vdimoia, b, c € R.
Cong timg vé hai bt dang thic (cing chiéu) trén, ta dugc

2a* + b* + ¢* 2 2ab + 2ac
hay 2a° + b* +c* = 2a(b + ). (3)
(3) la dﬁng thite khi va chi khi (1) va (2) déu la nhimng d:‘ing thie, tic la
a=b=c¢.

Cau 5. Dé thdy tap nghiém cua bit phuong trinh diu cua hé da cho la
[2 ; +o0). Tam thic & vé trdi cua bit phuong trinh tha hai coa hé cé nghiém la
x; =—1, x, = 2m + 1. Tap nghiém cua bit phuong trinh thi hai 1a doan cé

hai dau mit la x, va x,. Hé co6 nghiém khi va chi khi x, =2 hay

2m+ 122, thkcla m =

pd| —

PE SO 2
V&i mbi cau 1, 2, 3 dudi day, trong cic phuong dn di cho chi ¢6 mot phuong
an ding. Hay lua chon phuong dn ding do.

Cau 1. (/ diém) Tap nghiém ctia bit phuong trinh
¥ +265-Dx-365+2¥5)<0



(A) [-35,2++5] (B) [—:%E ; —ﬂ ;
© B:ﬁ] : (D) [-345 :451.

Cau 2. (I diém) Tap xic dinh cta ham s6

F(x) = \Nf +x-12-242 i

(A)[-5:4]: (B) (—eo ; =5]w [4; +20) ;
(C) (—e0; 1] U [4; +0) ; (D) (-0 ; =3) W [-1 ; +ao),
Cau 3. (/ diém) Phuong trinh

(m> = x> +2m—-x+3=0
vO nghiém khi va chi khi
(A)y m <-4 hoaic m > 2 ; (B) m < —4 hoaicm = 2 ;
(C) m < —4 hoac m = 2 ; (D) m < —4 hoac m > 2.
Cau 4. (3 diém) Chitng minh ring
2 2
a+b <.|a + b
2 2
Cau 5. (4 diém) Giai bit phuong trinh

vaimoia, b € R,

\/_1-3 ~10x+25 < x* - 4.

Pap an
Caul.(A); Cau.(B); Cau 3. (C).

Cau 4. Trude hét, ta chimg minh bit dang thdc cho trudong hop a va b la
nhitng s6 khong am. Khi d6, bt ding thiic cin chiing minh tuong duong véi

(a + b)* . a* + b*

g e & a® +2ab+ b < 2a’ + b))

& a —2ab+ b’ 20 & (a-b) =0.
Bat diing thiic cudi cling ding. Do dé, khi @ va b 1a hai s6 khong am, ta ¢6

2 2
’a + b 2::.:+e’:lI
2 2
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Véia, b tuy ¥, tir két qua trén ta co

‘jcr3+h2 _\/|£I12+|h|2 Jlal+1bl a+b
2 2 T 2 T2

Cau 5. Vi x> —10x +25=(x—5)" nén bét phuong trinh di cho twong
duong véi bit phuong trinh |x — 5| <
Bat phuong trinh trén tuong duong vai

¥x—=5=20 S i G
(U{ ' hoac (II){

o= o p% —4 5=yt =4
x=5 j_rzs
e, =t o A 2 (1)
¥ =—x+1=0 ll’ER
I xr<5 X<
(II) < & -3 Ao
¥ +x-950 ,r{]—mhﬂi‘.fxpﬂ
2 : 2
—1—+/37 —1 + /37
":f*l"‘-Thf’@ﬂJrT{X{5~ (2)

Tir (1) va (2) suy ra tap nghiém cua bit phuong trinh dé cho la

[wGO:L_z-@)u[-_]—zE:ﬂ] U [5;4w0) =
(i35

= : 5
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