THPT Chu Van An - Binh Phuéc Tai liéu toan tu hoc

BAI 3. DAU CUA NHI THUC BAC NHAT

1. Dau nhi thitc bac nhét f(z) = az + b nghiém nhi thitcla —2.
Bang xét dau

Néua >0 Néua < 0
b b
T —00 - = + 00 x —00 - = + 00
a a
f(x) — 0 + f(x) + 0 -
2y e e A aA. b voi b>0
2. Khu gia tri tuyét doi: |ax + b| = T ,_aaH_
i —(az +b) VvOiax +b <0
Béang khi gia tri tuyét d6i
Néua >0 Neua <0
b
x —00 - = + 00 x —00 . + 00
a
laz + b —ar—0b 0 axr+b laz + bl ar +b 0 —azr—0>
3. Vi du déhiéu rd li thuyét.
Vi du 1. Xét diu nhi thiic bac nhat f(z) = 2z + 3.
+ Tim nghiém nhi thtc 2z +3 =0z = —E,héséa:2>0.
+ Bang xét dau
a=2>0 Ket luan:
. 3
3 20 +3<0 khize | —o0;—=
T —00 5 + 00 2
. 3
20+ 3 - 0 + 20 +3>0 khize —gitoo ).
Vi du 2. Xét dau nhi thiic bAc nhat f(z) = -3z + 5
A s 5 . .
+ Tim nghiém nhi thtic22: +3=0< 2 = g,hesoa:—3<0
+ Bang xét dau
a=-3<0 Ket luan:
. )
5 —3r+5>0 khize|—oc0;=
x —00 3 + 00 3
. 5)
-3z +95 + 0 - -3x+5<0 khize §;+oo .

Vi du 3. Khit diu gid tri tuyét déi |2z + 4).
+ Tim nghiém nhi thtc 22z +4=0< 2 = -2, hésoa =2 > 0.
+ Bang khit dau gia tri tuyét doi

a=2>0 Két luan:
x —00 -2 + 00 = —2r—4 khiz € (—o0;—-2).
122 + 4 —2x —4 0 2z 44 =2rx+4 khiz e (—2;+00).
Vi du 4. Khit dAu gia tri tuyét déi | — 3z + 6|.
+ Tim nghiém nhi thiic =32+ 6 =0 < 2 = 2,hésba = —3 < 0.
+ Bang khi diu gia tri tuyét d6i
a=-3<0 Két luan:
x —00 2 + oo =—-3x+6 khize (—o00;2).
| —3x+6] | —3z+6 0 3r—6 =3x—6 khiz € (2;+00).
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4. Bai tap van dung
Xét dau tich, thudng cta cac nhi thiic
Bai 4-1. Xét dau biéu thic f(z) = (z — 2)(—2z + 3).
+ Tim nghiém nhithtcz —2=0< 2 =2, hesoa— 1>0.
+ Tim nghiém nhi thiic —22 +3=0< z = §,hesoa =—-2<0.
+ Bang xét dau. HD:{Xét tich hai nhi thiic trén cling bang xét dau}
3
z —00 5 2 + 00
x—2 - | - 0 +
—2x +3 + 0 — | —
f(z) - 0 + 0 —
HD: {Quy tic nhan dau cho f(z)1a — nhan + = —, — nhan — = +, + nhan — = —}

{b6i véi nhi thiic # — 2 thi khoang (—oo; 2) dudc chia thanh hai khodng Am}
A 2, . - N d 3 . S . 2 A
{Doi vai nhi thiic —2x + 3 thi khoang (2; +:><:> dudc chia thanh hai khoang am}

+Dua vao bang xét dau f(x) ta két luan

f(x) >0 {la+khiz e @ 2>, f(x) <0{la-} khiz e <—oo, g) hodc = € (2; +00).

2 1
Bai 4-2. Xét dau biéu thiic f(z) = ; i
— LE
A C L.
+ Tim nghiém nhi thtc2z 4+ 1 =0z = —§,h¢80a =2>0.
+Tim nghiém nhi thiic -2 — 2 =0 < z = 2,hésba = —1 < 0.
+ Bang xét dau. {Xét thuong hai nhi thic trén cung bang xét dau}
1
x —00 3 2 + 00
2z + 1 — 0 + | +
2—ux + | + 0 -
f(z) - 0 + I -

+Dua vao bang xét dau f(x) ta két luan
f(z) >0 {la+ khize <—%;2), flz) <0{la-jkhiz e (—oo; —%) hodc = € (2; +00).

Bai 4-3. Xét dau biéu thiic f(z) = (—z + 1)(z + 3)(2z — 4).
+Tim nghiém nhi thiic —2 4+ 1=0< 2 =1,héséa = —1 < 0.
+Tim nghiém nhi thiicz +3=0< = —3,hésba=1> 0.
+Tim nghiém nhi thiic 22 —4=0< 2 =2,hésba =2 > 0.

+ Bang xét dau. HD:{Xét tich ba nhi thiic trén cling bang xét dau}

x —00 -3 1 2 + 00
—z+1 + | + 0 — y —
r+3 — 0 + | + | +
2 — 4 - | - | — 0 +
f(z) + 0 - 0 + 0 -
+Dua vao bang xét dau f () ta két luan
f(x) > 0khiz € (—o0; —3) U (1;2), f(z) < 0khiz € (—3;1) U (2; +00).
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5. Gidi bat phuong trinh nhd van dung xét dau.

Bai 5-1. Giai bat phuong trinh (22 — 6)(1 — ) > 0. Gidi. Dat f(z) = (22 — 6)(1 — z), xét dau
/().
+ Tim nghiém nhi thtc 2z —6=0< 2 =3,hésoa =2 > 0.
+ Tim nghiém nhithticl —2=0< 2 =1,hésoa= -1 < 0.
+ Bang xét dau.

T —00 1 3 + 00
2 — 6 — | — 0 +

-z + 0 — | —

f(z) — 0 + 0 —

+ Dua va bang xét dau ta c6 két luan tip nghiém bat phuong trinh

(2 — 6)(1 — x) > 0khiz € [1;3]. thiéu = thudc doan [1:3] hay 1 < = < 3.

N e A N 3 - 1 e 2. o 3 1 ~ A
Bai 5-2. Giai bat phuong trinh ’ 5 < 0. Giai. bat g(x) = ° 5 , xet dau g(x).
Tr — r —
. L.
+ Tim nghiém nhithtic3z -1 =0z = g,hesoa =3>0.

+Tim nghiém nhithticz —2=0< 2 =2,hésba =1 > 0.
+ Bang xét dau.

1
T —00 § 2 + o0
3z —1 — 0 + | +
xr—2 - ] - 2 +
g() + 0 - | +

+ Duia va bang xét dau ta c6 két luan tp nghiém bat phuong trinh

- ]_ 1 2 2 1 1
s 5 < Okhiz € <§;2>. thiéu x thudc khoang (q: 2) hay - <z <2}
o] J

T —
Bai 5-3. Giai bat phuong trinh |z — 1| < 2| — . — 4| + = — 2.

Gidi. HD: {Duing khit d4u gia tri tuyét d6i }

+Tim nghiém nhithlicz —1 =0« z=1,hésba=1> 0.

+ Tim nghiém nhi thiic —z —4 =0« z = —4,hésba = —1 < 0.

Bang khii diu gi4 tri tuyét d6i

x —00 —4 1
|z — 1| —r+1 | —x+1 0 r—1
| — 2z — 4] —x—4 0 r+4 | x+4
+ Dua va bang ta phan tiing khoang ra dé kht gia tri tuyét d6i bat phuong trinh

+ o0

lt—1]<2|—2z—4|+z—2 (%)
a) Khi z € (—oo; —4] bat phuong trinh (x) tré thanh

—r+ 1<~z - +r-21<-10,
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do d6 trén ntia khoang (—oo; —4), bét phuong trinh vo nghiém.
b) Khi z € (—4; 1] bat phuong trinh tré thanh

)
—x+1§2(x+4)+x—2(:)4$2—5<:)x2—Z.

A ~ ? A S , oA N 5
Vay ket hgp trén nua khoang (—4; 1], bat phuong trinh c6 nghiém la ~1 <z <1
c) Khi z € (1; 400) bat phuong trinh tré thanh

r—1<2z+4)+rx—-22x> T > —;
Vay két hgp trén khodng (1; +oc), bat c6 nghiém 1a (1; +c0).
Tf;ng hop céc két qua trén a), b), ) ta dugc nghiém ctia bat phuong trinh la —Z <z < 400).
6. Gidi cdc bat phuong trinh dua vé dang tich, thuong dé xét dau vdi vé phaila s6 0.

\ o s 2. A N 2
Bai 6-1. Giai bat phuong trinh 1 > 3.
x p—

Giai. HD: {Dat dk, Chuyép vé, roi quy dong dua vé thuong }
+ Diéu kién: x — 1 # 0. Bat phudng trinh tuong duong

2—-3(x—1 2—-3r+4 —3x + 6 < —3x +6
I I e N e N e

rz—1 r—1

r—1 T — r—1

Ta xét dau g(z).
+ Tim nghiém nhi thitc -3z +6 =0 < z =2, hésba = —3 < 0.
+Tim nghiémnhithticz —1=0< 2 =1,hésba=1> 0.
+ Bang xét dau. {Xét thuong hai nhi thtic trén cling bang xét dau}

x —00 1 2 + 00
—3x+6 + | + 0 —
r—1 — 0 + | +
/(@) | ¥ 0 -
+Dua vao bang xét dau g(z) ta ket luin
—3r+6 2
{g(x) > 0Khizx € (1;2] & )14—1 >0khiz € (1;2] & p—] >3khix € (1;2] .}
xr — xr —
Vay bat phuong trinh c6 nghiém z € (1;2/ hay 1 < = < 2.
h 2. A N 1
Bai 6-2. Giai bat ph h - <0.
ai 6-2. Giai bat\p uidng\trln -1 w2 0
Giai. HD: {Dat dk, roi quy dong dua ve thuong }
+ Diéu kién: 22 — 1 # 0 va z + 2 # 0. Bat phuong trinh tuong duong
2) =12z —1 —2 1
3(x+2) (2x )_ <:>3x+6 x + <0e x+7 < 0.Dith(z) = x+7 '
(2x —1)(z+2) 2z — 1)(z +2) 2z — 1)(z + 2) 2z —1)(z +2)
Ta xét dau h(x).

+Tim nghiém nhithticz +7=0< 2z =—-7,hésba =1 > 0.
N o |
+ Tim nghiém nhithtic2z -1 =0z = §,hesoa:2>0.

+Tim nghiém nhithiicz +2=0< = -2, hésba=1> 0.
+ Bang xét dau. {Xét tich, thuong ba nhi thiic trén cung bang xét dau}
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1
x —00 -7 -2 5 + 00
r+7 — 0 + | + | +
2 — 1 — | — | — 0 +
x+2 - | - 0 + | +
h(z) - 0 + I - | +

+Dua vao bang xét dau h(z) ta két luan

1 . 1
{th(z) < 0khiz —o0; —T7U(=2: =) & —
(h(a) < OKhi 2 € (—o0; ~T] U (-2 1) &6 5o = 1

Vay bat phuong trinh c¢6 nghiém z € (—oo; —7] U (—2; %)

——

<0khiz € (—o0;—7|U(-2;2)

2 4+x—3
R X
Giai. HD: {Dat dk, chuyén ve, roi quy dong dua ve tich, thuong }
+ Diéu kién: 22 — 4 # 0. Bat phuong trinh tuong duong

Bai 6-3. Giai bat phuong trinh > 1

2+ —3 243 —3— (22 —4) r+1 r+1
— =12>0 <% >0 & > 0. bat A(z) = =
x?2—4 - x?—4 - x?2—4 — it Ale) x?—4
r+1
(x —2)(x+2)
Ta xét dau A(z).

+Tim nghiém nhithticz+1=0< 2z =—1,hésba =1 > 0.

+Tim nghiém nhithlicz —2 =0« z=2,hésba=1> 0.

+Tim nghiém nhithicz +2=0< 2= —-2,hésba =1 > 0.

+ Bang xét dau. {Xét tich, thuong ba nhi thtic trén cting bang xét dau}

T —0o0 -2 -1 2 + 00
r+1 - | + 0 + | +
x—2 = 0 — | — | +
T+ 2 — | — | + 0 +
A(z) - I + 0 - I +

+Duia vao bang xét dau A(z) ta két luan
{A(z) > 0khiz € (—=2;—-1) U (2; +00) & WIJI_; >0khiz € (—2;—1) U (2; 4+00)}
—

Vay bat phuong trinh c6 nghiém z € (—2; —'1) U (2; 4+00).
Bai 6-4. Gidi bat phuong trinh [3 — 42| < 11 (%) )
Giai. HD: {Binh phuong hai ve, dua ve tich hai nhi thiic, roi xét dau hoac kh gia tri tuyét doi }
3 —4dx vei3 —4z >0 hayxﬁ%
—(3 —4x) v6i3 -4z <0 hayz >3
K
3

Vay trong nita khong (—oo; Z] , bat phuong trinh c6 nghiém = € {—2; —]

Taco |3 — 4x| =

a)Khiz < %, bat phuong trinh (x) tré thanh { Khi = < i e = <—oc:

=~ w

3—4dr <1l d4r > 8 x> -2

dl
b) Khiz > 2 bét phuong trinh (+) tr§ thanh
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14
—(3—4x)§11<:>—3+4a;—11§0<:>x§Z.

Vay trong khoang (Z, +oo) , bAt phuong trinh c6 nghiém = € (Z, ;] .

Tong hop céc két qua ta dugc nghiém ctia bat phuong trinh 1a {—2; ;] .

—000000—
BAI 5. DAU CUA TAM THUC BAC HAI
1. Dinh li vé diu tam thitcbachai  f(z) =az? +bx+c  (a £ 0).

e Néu A < 0tacé f(z) cung dau véi a khiz € R = (—oo; +00).

) ) b b b
NA A — z N A ) kh. 7 _ _ .7 Y. )
e Neu 0taco f(z) cung dau vli a 1xeR\{ 2a} ( o0; 2a) U ( 2a,+00)
e NéuA > 0tacé
f(z) cung dau véi a khi z € (—oo;z1) hoac x € (xq; +00) Vi x1 < 2.
f(z) trai dau v6i a khi x € (xq; x2).

Chua y: - Biét hiéu A = 0% — 4ac, 6 thé ding MTBT dé suy ra dau A.
. Y A b
- Khi A = 0 thi tam thic c6 nghiém kép x, = ~ 50
a
- Khi A > 0 thi tam thtc ¢6 2 nghiém z;, 2, (71 < x9).
-Khia > 0 thidauctaala +, khia <0 thidauctaala—.
2. Vidu de hiéu ro li thuyet.

Vi du 1. Xét ddu tam thtic bac nhét f(z) = 22% + 3z + 5. {Diing MTBT suy ra dau A va nghiém}
+ Tam thtic vo nghiém, tacoé A < 0, hé so a = 2 > 0.{a duong hay « co dau la +}
+ Bang xét dau

+ fa) 2 T oo | ké luan: 222 + 3z + 5 > 0 v6i moi x € (—oo; +00) hay Vz € R.
Vi du 2. Xét dau tam thiic bac nhét g(z) = —2% + 5z — 3. {Dung MTBT suy ra dau A va

nghiém, tim dau hé so a}

+ Tam thtc vé nghiém, tac6 A < 0,hé s6 a = —1 < 0.{c am hay ¢ co dau la —}

+ Bang xét dau

+ g(xm) — — o0 | ké luan: —z? + 5z — 3 < 0 v6i moi z € (—oo; +00) hay Vz € R.

Vi du 3. Xét diu tam thiic bac nhat g(z) = 22422+ 1. {Dung MTBT suy ra dau A va nghiém,
tim dau hé s6 a}
+ Tam thtic c6 nghiém kép zo = —1,tacé A = 0, hé sb a = 1 > 0.{a duong hay a c6 dau la +)
+ Bang xét dau
x —00 —1 +00
g(z) + 0 +
Hay két luan: 22 + 22+ 1 > 0 véimoiz € (—oo; +00), a2+2x+1=0khiz = —1.

+ .Kéluan: 2% + 2z + 1 > 0v6imoiz € (—oo; —1) U (—1; 400).

PDT 6 BiMin.vn



THPT Chu Van An - Binh Phuéc Tai liéu toan tu hoc

Vi du 4. Xét dau tam thiic bac nhat g(z) = —32% 4 122 — 12.  {Dung MTBT suy ra dau A va
nghiém, tim dau hé so a}

+ Tam thtic c6 nghiém kép z, = 2, taco A = 0, hé s6a=—-3<0.luam hay a c6 daula —}
+ Bang xét dau
— 2 A1 A ’e .
+ g(xx) > . o0 | ké luan: —32? + 122 — 12 < 0 v6imoi x € (—00;2) U (2; +00).

Hay két luan: —322 + 122 — 12 < 0véimoi z € (—oo; +00), —32%+ 122 —12=0khiz = 2.

Vi du 5. Xét dau tam thiic bAc nhat f(z) = 22 — 5z +6. (Ding MTBT suy ra dau A va nghiém,
tim dau hé sb a}
+ Tam thtic ¢6 2 nghiém pha biét z; = 2,2, = 3,tacé A > 0, hé s6 a = 1 > 0.{a duong hay a c6
daula +}
+ Bang xét dau {Trong hai nghiém f () trai dau véi ¢, ngoai 2 nghiém f(x) cling dau véi a}

LL® —00 2 3 + o0

f(x) + 0 - 0 +

Kétludn: f(z) > 0khiz € (—o0;2) hodcz € (3;+00),  f(z) < 0khiz € (2;3).

Vi du 6. Xét dau tam thtc bac nhat h(z) = —2 + z 4+ 12.  (Dung MTBT suy ra dau A va
nghiém, tim d4u hé s6 a}
+ Tam thiic ¢6 2 nghiém pha biét z; = —3z, = 4,tac6 A > 0,hésba = —1 < 0.[ac am hay a ¢
daula -}
+ Bang xét dau {Trong trai, ngoai cling |
B e -3 4 + 00

h(z) — 0 + 0 —

Két luan: h(z) < 0khiz € (—oo0; —3) hoac z € (4; +0), f(z) > 0khiz € (—3;4).
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