MUC LUC

} Chuong |. Phuong trinh va bat phuong trinh bac hai

@ Chuyen dé 1. HAM s bAc hai . . o oo i i i ettt e e et 3
@ Chuyén dé 2. Ddutam thiicbac hai. . . ... ..ttt 38
@ Chuyén dé 3. Phudng trinh quy vé phuong trinh bac hai . ............ 61
@ Chuyen dé 4. Bai tAp tong hop . . . . o v vttt et e 75

» LaleX 7/(6126 and /@'/{zfa{ /o yiz'a - @)) 0947 306 694 1



Chuong @
PHUONG TRINH

VA BAT PHUGNG TRINH BAC HAI

Muc luc ctia chuong
Chuyén dé 1. Ham s8 bac hai...... ... 3
Chuyén dé 2. D4u tam thiic bac hai.............. ... ............... 38
Chuyén dé 3. Phuong trinh quy vé phuong trinh bac hai................ 61
Chuy@n d& 4. BAi tAp t8NG hOP. . ..o 75

» JaTeX Thene and Related Topics - B 0947 306 694



1 HAM SO BAC HAI
I. TOM TAT Li THUYET

1) Ham sb6 bac hai

Dinh nghia 1.
Ham s6 bac hai duge cho béi cong thiic y = ax? + bz + ¢ (a # 0).
Tap xac dinh ctia ham s6 nay 1a D = R.

2) Db thi cia ham sb bac hai

(Dinh nghia 2.

X . 2 N ES 2 N ~ N 2 o N o R b _A
Do thi ctia ham s6 y = ax®+ bz +c (a # 0) 1a mot dusng parabol ¢6 dinh 1a diem [ = T )
a’ 4a

. ; b X . .
c6 truc doi xting la duong thang z = ~og" Parabol nay quay be lom lén trén néu a > 0, xudng
a

| dudi néu a < 0.

* Cach vé do thi ham sb bac hai.

@ Xac dinh toa do cta dinh [ (— b _A>.

2% 4a
3 P b
@ Veé truc doi xiing r = ——.
2a
@ Lap bang gia tri
b
T T To - X3 Ty
2a
—A
y | y(r) y(o) o y(z3)  y(ra)

L\ Luu Y. D6 thi ctia ham s6 y = ax? + br + ¢ (a # 0) cit truc tung tai diém (0;c).
D6 thi ctia ham s6 y = ax? + bz + ¢ (a # 0) cit truc hoanh (néu c6) tai diém co toa
do (z0;0) v6i 7o 14 nghiem ctia phuong trinh az? + bz + ¢ = 0.

@ Vé Parabol

L Luvu Y. Khi vé can chii ¥ dén dau ciia hé s6 a (a > 0 bé 16m quay lén trén, a < 0

bé 16m quay xudng dudi).

3) Chiéu bién thién ctia ham s6 bac hai

Dua vao do thi ctia ham s6 y = az?® + bx + c(a # 0), ta c¢6 bang bién thién cia no trong hai

truong hop a > 0 va a < 0 nhu sau
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= Chuong 1. Phuong trinh v3 bit phuong trinh bac hai

+ Véia >0
2a
+00 +00
da
+ Véia<0
I R . +00
2a
—-A
Y / da \
—00 —00
Tu do ta ¢6 dinh li sau
. ‘ ) , b .
4) Dinh ly. Néu a > 0 thi ham s6 y = ax® + bx + = nghich bién trén khodng (— ;—2—>, dong
a

. b
bien trén khodng (——; —I—oo).
2a
. . . . b .
Néu a < 0 thy ham s6 y = ax® + bz + x dong bién trén khodng (—oo; —2—), nghich bien trén
a
, b
khodng | ——;+00 |.
2a
5) Phuong trinh hoanh dd giao diém

Cho ham 86 y = f(z) ¢6 do thi 1a (Cy) va ham s6 y = g(z) ¢6 do thi la (Cy). Khi d6, néu
M (x;y) 1a giao diém ctia (Cy) va (Cy) thi toa do ctia M 1a nghiém ctia hé phuong trinh:
y=f(z)
= f(z) = g(z). (%)
y=g(z)
Phuong trinh (%) dugce goi 1a phuong trinh hoanh do giao diém ctia hai do thi (C}) va (Cy). Va
néu giao diem M c6 mang nhing dic diém, tinh chat nao dé thi phuong trinh (%) ciing sé ton tai
nhitng dic diém tuong tng véi cac dic tinh d6. T day suy ra, dé gidi mot bai toan vé tinh chat
giao diém ciia hai dd thi (C1) va (Cy), ta c6 thé tién hanh théo cac budc sau:
(1) Lap phuong trinh hoanh do giao diém ciia hai dd thi (C1) va Cy (tite 1a phuong trinh (x)).
@ Bién déi phuong trinh vé dang bac hai don gian.
(3) Dua vao diéu kien ban dau ctia bai toan dé chuyén vé dicu kien cho phuong trinh hoanh do
giao diém.
6) Dinh Iy (Dinh ly Vi-ét). Cho phuong trinh bic hai ax® +bx +c =0 (a # 0).
b
S =T + To — ——
a .

@ Néu phuong trinh bic hai cé hai nghiém x, va xo thi ta co: ‘
P = T1To = —
a

@ Phatong trinh c6 hai nghiém trdi dau khi va chi khi P < 0.
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(£ Chuyen dé 1. Ham s6 bac hai

A> 0
@ Phuwong trinh co hai nghiém duong phan biét khi va chi khi: < S > 0.
P>0
A> 0
@ Phuong trinh co hai nghiém am phan biét khi va chi khi: ¢ .S < 0.
P>0
A> 0

@ Phuong trinh co hai nghiém phan biét khac xo khi va chi khi: ) :
axy 4 brg +c #0

7) M6t vai cong thifc can nhé

L Luu Y. D6 thi clia ham s6 y = ax? + bz + ¢ (a # 0) 1a mot dudng parabol c6 dinh 1a

; b A
G =g,
e ( 2a’ 4a>

L Luu Y. Do thi ctia ham s6 y = ax® + bz + ¢ (a # 0) cit truc tung tai diem (0;¢) (lay
x = 0 thé vao ham sb).

L Luu Y. D6 thi ctia ham s6 y = ax® + bx + ¢ (a # 0) cit truc hoanh (néu c6) tai diém
c6 toa do (zo;0) véi zo la nghiém ctia phuong trinh: az? + bx + ¢ = 0 (1). S6 nghiém clia
phuong trinh (1) 1a s6 giao diém ciia do thi véi truc hoanh.

1. MOT SO DANG TOAN THUONG GAP

Dang @ Do thi ham so bac hai va cac van dé lién quan

Mubn vé parabol, ta can 1a cac budc sau:
b N
® Xac dinh toa do dinh S(xo; o), v6i xg = ~5g yo duge tinh bang cach thay zy vao ham
a
s6 va bam may.
.. b
@ Xac dinh truc doi xtng d: x = —5g"
a
® Lap bang gia tri (5 diém), hodc tim giao diém véi Oz, Oy.
@ Xac dinh "chiéu quay" ctia parabol va vé parabol c6 dinh S, c6 truc ddi xiing d va qua
céc diém vita xac dinh.

EED) 0o

Vé do thi cac ham s6 sau va néu khodng dong bién, nghich bién clia ching

(1) y=—a?+50—4 @ y= —x+4 khi x < 1
@y:x2+2x—3 v= 22 —4x+3 khiz>1.
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= Chuong 1. Phuong trinh v3 bit phuong trinh bac hai

[} 4@‘1('/61'(2[.
(1) V& do thi ham s6 y = —2% + 5z — 4

59
& Toadodinh I | =;-).
oa do din (2,4)

. 5
<& Truc doi xting x = 5

& He s6 a = —1 < 0: bé 16m quay xudéng duéi.
& D6 thi ham s6 cat truc tung tai diem A(0; —4), cit truc hoanh tai hai diém B(1;0) va
C(4;0).

PR . 5 . 5
Ham s6 dong bien trén khoang (—oo; 5) va nghich bien trén khoang (5, —|—oo>.
@ Vé do thi ham s6 y = 22 + 22 — 3.
& Toa do dinh I(—1;—4).
& Truc déi xting x = —1.
& Hé s6 a =1 > 0: bé 16m quay léen tren.

& D6 thi ham s6 cit truc tung tai diem A(0; —3), cit truc hoanh tai hai diém B(1;0) va
C(-3;0).
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(£ Chuyeén dé 1. Ham s6 bac hai

Ham s6 nghich bién trén khodng (—oo; —1) va dong bién trén khoang (—1; +00).

(3) Khiz <1thiy=—z+4.

e r=1=y=23, tadugc diem A(1;3)

e 1 =0=y=4,tadugc diem B(0;4).

Khi z > 1 thiy = 2?4+ 22 — 3.

e Toa do dinh I(2;-1).

e Truc doi xiing z = 2

e Céc diém M (1;0), N(3;0) thuoc do thi.

Thute hién vé do thi trén ting mién. Két hgp lai, ta duge hinh sau:

Ham s6 nghich bién trén (—oo;2), dong bién trén (2; +00).

B * v

Tim gia tri 16n nhat, bé nhat (néu c6) clia cdc ham s sau
@y:7x2—3x—|—10. @y:—2x2—x+1.

[} plg\z(l//mf(izl.
(1) Ham s6 y = 722 — 32 + 10 ¢c6 a = 7 > 0 nén y dat gid tri bé nhét tai dinh.

A 271 . .
=3 va khong ton tai gia tri 16n nhat.

Suy ra Ymin =

da
(2) Himsb y = —222 — 2 +1 ¢6 a = —2 < 0 nén y dat gié tri 16n nhét tai dinh.
9 N .
Suy ra Ymax = L3 va khong ton tai gia tri nho nhat.
a

B v ¢

Tim gi4 tri 16n nhat, bé nhat (néu c6) ctia cdc ham s6 sau
(1) y=2>-3zvéi0<x<2 (2)y=—-2>—4r+3v6i0<z <4
[ o@z(fmfz

(1) Ham s6 y = 22 — 3z ¢c6 a = 1 > 0 nén bé 16m hudng len.
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= Chuong 1. Phuong trinh va bt phuong trinh bac hai

b 3
Hoanh do dinh 2; = —— = > € [0:2].
oanh do din 3:; 2@9 26[07 ]
Vay miny = f (5) =~ maxy = max{ f(0), f(2)} = max{0, -2} = 0.

@ Ham s6 y = —2%2 — 42 + 3 ¢c6 a = —1 < 0 nén bé 16m huéng xudng.
b
Hoanh do dinh z; = ~5, = —2 ¢ [0;4].
a

Ta c6 f(4) = —29; f(0) = 3.
Vay miny = f(4) = —29; maxy = f(0) = 3.

Dang @ Xac dinh ham sb bac hai y = az? + bz + ¢

Viéc xac dinh (P) hay di tim céc hé s6 a, b, ¢, ta thudng quy vé viéc giai hé phuong trinh lien
quan dén ba an a, b, c. Khi tim cac phuong trinh lién quan, ta chd ¥ mot sé noi dung sau:
& Néu dé cho (P) qua diém (xo; o) thi ta duge: axd + by + ¢ = 0.

& Néu dé cho toa do dinh 1a (z¢;0) thi ta dugc
b
® Hoanh d6 dinh —2— = To;
a
@ (w0;90) € (P), suy ra axd + brg + ¢ = 0.
@ (P) viét dudi dang y = a(x — z0)? + yo.

L s . b
& Néu de cho hoanh do dinh (hoac truc doi xiing) = = xg, ta duge e Zo.
a

P A
& Neu de cho tung do dinh y = o, ta dugc 1. = Yo

a
D) * o

Xac dinh parabol y = ax? + bz + 2, biét rang parabol d6

(1) i qua hai diém M(1;5) va N(—2;8). o3
4
(2) Co dinh I(2;-2). (4) Di qua diém B(—1;6) va dinh c6 tung do
1

(3) Di qua diém A(3; —4) va c6 truc dbi xting 1
[ 0@1&71‘(&2
. a+b+2=5 a=
(1) Vi (P) di qua hai diém M(1;5) va N(—2;8) nén ta c6 &
4a — 20+ 2 =38
Vay (P): y=22* 4+ x + 2.

_2_:2 b= —4a b= —4a
(2) Vi (P) c6 dinh I(2; —2) nén ta c6 a & &
2

A b’ — dac = Sa 16a> — 16a =0
a=20 a=1
& hoac
{b:—4 {b:—4.

-5 =
a=1
Do (P) la parabol nén a # 0 nén ta chon {

b= —4.
Vay (P): y = 2® — 4z + 2.
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(£ Chuyeén dé 1. Ham s6 bac hai

2 £ 3
(3) Vi (P) di qua diém A(3; —4) va ¢6 truc doi xtng x = ~1 nén ta co

9a +3b+2=—4 3a+b=-2 a:—g
b3 e 3 & 5
T 5. = 1 b=3a b=—-.
2a 4 2 3
4 2
Vay(P):y:—§x2—§:U—|—2.
2 NS 1
(4) Vi (P) di qua diém B(—1;6) va c6 tung do dinh béng ~1 nén ta co
a=b+2=06 (,_p—4 a=4+b a=4+b
A 1 <92 2 N2
- === b —4dac=a b>—8(4+b)=4+0 b*—9b—36 =0
4a 4
a=16 _  Ja=
oac
b=12 b= -3

la=16
& Véi 5 ta c6 (P): y = 162* + 12z + 2.

& Véia=1,b=—-3taco (P):y=2*—3x+2.
Vay (P): y = 162% + 122 + 2 hodc (P): y = 2* — 3z + 2.

Xac dinh parabol y = ax? + bx + ¢, biét réing parabol d6
(1) Diquabadiém A(1;1), B(—1; —3),0(0;0). tung do bang —2.

@ CAat truc Oz tai hai diém c6 hoanh do lan @ Di qua diém M (4; —6), cat truc O tai hai
lugt 1a —1 va 2, cat truc Oy tai diém c6 diém c6 hoanh do lan lugt 14 1 va 3.

N i gidl.
a+b+c=1 a=—1
(1) Vi(P)diquabadiém A(1;1), B(—1;-3), 0(0;0) nénsuyra{a—b+c= -3 < b =2
c=0 c=0.

Vay (P): y = —2? + 2x.
@ Goi A v& B 1a hai giao diém cud (P) v6i truc Oz c6 hoanh do lan lugt 14 —1 va 2. Suy ra
A(—1;0), B(2;0).

Goi C 1a giao diém ctia (P) v6i truc Oy c6 tung do bang —2. Suy ra C(0; —2).
a—b+c=0 a=1

Theo gia thiét, (P) di qua ba diém A, B, C néntaco {4a+2b+c=0< b= —1
c= -2 c=—2.
Vay (P):y=a2?—x— 2.
@ Goi E va F la hai giao diém ctia (P) v6i truc Oz c¢6 hoanh do lan lugt 13 1 va 3. Suy ra
E(1;0), F(3;0).
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= Chuong 1. Phuong trinh va bt phuong trinh bac hai

Theo gia thiét, (P) di qua ba diém M, E, F nén ta c6

16a +4b+c = —6 c=—a—>b a= -2
at+b+c=0 < <1ba+3b=—-6<<b=38
9a +3b+c=0 8a+2b=0 c = —6.

Vay (P): y = —22% + 8z — 6.

Dang @ Ung dung chia ham sb bac hai trong thuc té

¢ Mot s6 mo hinh thyc té (cong chao, cau,...) c¢6 hinh dang parabol;
& Mot s6 chuyén dong c6 phuong trinh qui dao 1a mot ham bac hai.

Khi thuyc hién do dac tinh toan, ta thuong dung ly thuyét vé ham sé bac hai dé giai cac bai
toan trén.

D)) + v

Mot vat chuyén dong véi van toc v = 40 + 18t — t2 (m/s). Trong 20 giay dau van tdc 16n nhat
cua vat 1a bao nhiéu?

DS: Dap s6: vax = 121 m/s.
o ,@z(;yz(zl:.
Do thi ctia ham van tdc v ¢6 dang Parabol bé 16m hudng xuéng 19

dudi. Dinh ctia Parabol 1a 1(9;121). Do dé trong doan [0;20], van
toc 16n nhat ctia vat 1a 121 m/s.

EEED)) * ¢ v

Cong vao mién Tay (Gateway Arch) ¢ thanh phé St. Louis, nudc My, ¢6 hinh dang 14 mot phan
ctia parabol nhu hinh vé. Khoang céch giita 2 chan cong AB = 160m. Trén thanh cong, tai vi
tri c6 do cao 45m so véi mat dat (tai diém M), ngudi ta tha mot sgi day cham dat (day cang
thang théo phuong vuong géc v6i dat). Vi trf cham dat clia dau sgi day nay cach chan cong A
mot doan 10m. Hay tinh khoang cach tit mat dat dén diém cao nhat ctia cong.

o 0@’1(?71'&,12
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(£ Chuyeén dé 1. Ham s6 bac hai

Dit hé truc toa do v6i Azxy nhu hinh vé. Yy
Xét parabol (P): y = ax® + bz + c.

M € (P) < 100a + 10b+ ¢ = 45

A€ (P)& c=0. Be (P)< 160% + 1600 + ¢ = 0.
Giai he dugc y = —0, 0322 + 4, 8z.

= Chiéu cao cong la y(80) = 192m. 45 H M
| B\ «x
A 10 160
Mot chiéc cong hinh Parabol bao gom mot cita chinh hinh chit nhat G
& gitta va hai canh ctta phu hai bén nhu hinh vé. Biét chiéu cao cong E
Parabol 1a 4 m con kich thuéce cita 6 gitta la 3 m x 4 m. Hay tinh
khoang cach gitta hai diém A va B. (xem hinh minh hoa bén).
A C D B
[} 0@‘1(71‘(2[,.
Chon hé truc toa do Oxy nhu hinh vé véi O = G.
Goi phuong trinh ctia parabol 1a y = az? + bz + ¢,a # 0.
Do parabol di qua gbc toa do O nén ¢ = 0.
Do parabol c6 truc d6i xiing z = 0nén b = 0 = (P): y = ax®.
Do kich thuéc ciia ¢ gitta 1a 3 m x 4 m vi chiéu cao cong yO .
parabol 1a 4 m nén O = 4 m, HI = 3 m, CD = 4 m e .
= HE =2m, OH =1 m = E(2;,—-1) va B(xzp;—4) v6i 0
zg > 0. 1 1
Do E € (P) nén tim dugc a = 1 (P):y= —zlxz.
Do B € (P) nén tim dugc x5 = 4. Vay AB = 8 m. A R ; 5 5

Khi qua béng dude da lén, no sé dat do cao nao dé roi roi xudng dat. Biét rang quy dao ciia qua
bong la mot cung parabol trong mat phéng véi he toa do Oth, trong d6 ¢ 1a thoi gian (tinh bang
giay), ké tit khi qua béng dude da lén; h 1a do cao (tinh bang mét) ctia qua bong. Gia thiét ring
qua bong duge da 1én tit do cao 1,2 m. Sau do6 1 giay, né dat do cao 8,5 m va 2 giay sau khi da
len, né ¢ do cao 6 m. Hay tim ham s6 bac hai biéu thi do cao h théo thoi gian t va c6 phan do
thi trung véi quy dao clia qua bong trong tinh hudng trén.

DS: Dap s6: h = —4,9t> + 12,2t + 1,2
[} @z(jmz Goi h = at? + bt + ¢ (a # 0).
Chon méc thoi gian ¢ = 0 tai thai diem qua boéng duge da lén tit do cao 1,2 m, suy ra ¢ = 1,2.
Do d6 biéu thiic ctia h c6 dang h = at® + bt + 1,2 (a # 0).
Tai thoi diém ¢t = 1 giay n6 dat do cao 8,5 m nén ta c6 a +b=17,3.
Tai thoi diém ¢ = 2 giay n6 dat do cao 6 m nén ta c6 4a + 2b = 4,8.
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= Chuong 1. Phuong trinh v3 bit phuong trinh bac hai

Nhu vay ta co

a+b="173 a=—49
&
da+2b =483 b=12,2.
Vay h = —4,9t> + 12,2t +1,2.

Chiéc cau day viang mot nhip dugc thiét ké hai bén thanh cau c6 dang parabol va duge c6 dinh

bang cac day cap song song.

Hinh vé cau day ving

0,8 m

5m 5 m

30 m
Hinh chiéu ding ctia cau day ving

Duya vao ban vé ¢ hinh bén, hay tinh chiéu dai tong cong ciia cac day cap doc ¢ hai mit beén.
Biét
Day dai nhat 1& 5 m, day ngan nhat 1a 0,8 m, khoang céach giita cac day bang nhau.
Nhip cau dai 30 m.
Can tinh them 5% chiéu dai méi soi day cap dé neo c6 dinh.
DS: Dap s6: 103,2 m
[} D@zéiz'(ézi. Chon hé truc toa do sao cho dau mut A ctia day ngan nhat thudc truc tung va
thanh ngang mat cau thudc truc hoanh. Goi B la diém dau mut bén phai (khi nhin thang vao
mit bén clia thanh cau) ctia day cap dai nhét thi véi cac gia thiét:
& Day dai nhat 13 5 m, day ngan nhat 14 0,8 m. Khoang cach giita cdc day bang nhau.
& Nhip cau dai 30 m.
Ngoai ra, tit ban vé ta thay c6 tat ca 21 day cap doc. Suy ra A(0;0,8), B(15;5).
Do parabol nhan truc tung la truc ddi xting nén ham s6 c6 cong thic y = f(z) = az? + c.

4.2 4.2
Ta tim dugc a = ﬁ va ¢ = 0,8. Nhu vay y = ﬁaz +0,8.

Chiéu dai mbi day cap doc vé mit 1y thuyét 1a tung do diém tng véi dau mit trén cao ciia day
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(£ Chuyeén dé 1. Ham s6 bac hai

cap, vi du day cap c6 dau mit A c6 chiéu dai bang tung do diém A.
Do tinh déi xiing, ta c6 thé xét chiéu dai cac day cap bén phai roi nhan hai thay vi tinh chiéu
dai tat ca cac day cap. Riéng day cap tai A chi tinh mot lan. Va céc day cap cach déu nhau nén
chiéu dai 21 day cap cho mot mit 13
L= f(0) +2[f(1,5) + f(3) + f(4,5) + f(6) + f(7.5) + f(9) + f(10,5) + f(12) + f(13,5) + f(15)]
=0,8+2-(0,842+ 0,968 + 1,178 4+ 1,472 + 1,850 + 2,312 + 2,858 + 3,488 4 4,202 + 5)
= 49,14(m).
Do can tinh them 5% chiéu dai méi sgi day cap neo ¢ dinh va can 2 mat thanh cau nén chiéu
dai cap can stt dung cho hai mat 1a 2 - 49,14 - 105% = 103,194 (m).
Vay chiéu dai cap can sit dung 1a khoang 103,2 m.

B sa i

& Bai 1. Mot qua bong chay duge danh len & do cao 3 feet (1 feet = 0,3048 mét) so véi mat dat
véi van toc 100 feet/giay va & mot goc 45° so véi mat dat. Dudng di clia qua bong chay duge cho
bdi ham s6 f(z) = —0,003222 + x + 2 trong d6 f(x) 1a chiéu cao ciia bong chay (théo feet) va =
14 khodng cach théo chiéu ngang clia qua bong tinh tit vi trf ban dau ctia qua béng dude danh lén
(théo feet). Tinh chiéu cao t6i da ma bong chay dat duge.

[} Hamj z/a‘”/z(jzfdzf. Chiéu cao t6i da h clia qua bong la tung do dinh ctia do thi ham s6 f(z) =
—0,003222 + z + 2.
Ta tinh duge h = 80,125.

& Bai 2. Mot doanh nghiép tu nhan A chuyén kinh doanh xe gan méay céc loai. Hién nay doanh
nghiép dang tap trung chién luge vao kinh doanh xe hon da Future Fi v6i chi phi mua vao mot
chiéc 1a 27 (trieu dong) va ban ra véi gia 1a 31 tricu dong. Véi gia ban nay thi s6 lugng xe ma
khéach hang sé mua trong mot nam 1a 600 chiéc. Nham muc tiéu day manh hon nita lugng tiéu thu
dong xe dang an khach nay, doanh nghiép du dinh gidm gid ban va u6c tinh rang néu giam 1 trieu
dong mdi chiéc xe thi s6 lugng xe ban ra trong mot nam 1a sé tang thém 200 chiéc. Vay doanh
nghiép phai dinh gi4 ban méi 1a bao nhiéu dé sau khi da thuc hién giam gia, loi nhuan thu dugc
sé 1a cao nhat?
() /‘/a’oz(z? f/(z‘}z; vicd. Goi v (trieu) dong 1 s6 tien ma doanh nghigp A dy dinh giam gia; (0 < z < 4).
Khi do:
Loi nhuan thu duge khi ban mot chiée xe 1a 31 — x — 27 = 4 — x (trieu dong).
S6 xe ma doanh nghiép sé ban duge trong mot nam 1a 600 + 200z (chiéc).
Lgi nhuan ma doanh nghiép thu duge trong mot nam la

f(z) = (4 — 2)(600 4 200x) = —200z + 200z + 2400.
Xét ham s6 f(x) = —200x? + 200z + 2400 trén doan [0;4] c¢6 bang bién thien

z | 0 L 4
2
f'(z) + -
2450
fa |
2400 \ 0
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= Chuong 1. Phuong trinh v3 bit phuong trinh bac hai

1

Va =2450 & x = —.
8y max f (x) z=5
Vay gia mdi ctia chiée xe 1a 30,5 triéu dong thi 1gi nhuan thu duge 1a cao nhat.
& Bai 3. Mot cita hang sdch mua séch tit nha xuat ban véi gia 1a 3 USD/cudn. Cita hang ban sach
véi gia 1a 15 USD/cudn, tai gia ban nay mdi ngay sé ban duge 200 cudén. Cita hang c¢6 ké hoach
giam gia dé kich thich sttc mua, va ho udc tinh ring ct mdi 1 USD ma giam di trong gia ban thi
mdi thang sé ban nhiéu hon 20 cudén. Tim gid ban mdi mot quyén sach dé cita hang dat lgi nhuan
cao nhat.
[ Haoiy f/fEIZJz'(z’z'. Goi x 1a gia ban méi mot quyén sach.
Va P(z) 13 ham tong 1¢i nhuan tuong tng.
Loi nhuan=(s6 sach ban)(lgi nhuan/ cudn).
S6 sach ban duge = 200 + 20 - (s6 do la giam di)
= 200+ 20- (15 — )
= 500 — 20x.
Lgi nhuan méi cudn sach la: x — 3.
Tong loi nhuan la:
P(x) = (s6 sach ban dugc) - (1gi nhuan médi cuén)

— (500 — 20)(z — 3)

= —20z” + 560z — 1500.
D6 thi P(z) 1a mot parabol ¢6 dinh I(14;2420).
Do d6 1gi nhuan cao nhat 1a 2420 USD khi gia mot cudn sach ban ra 1a 14 USD.
& Bai 4. Ta c6 bang gia tri clia ham cau doéi véi san pham A théo don gia clia san pham A nhu
sau

Don gia san pham A (don vi: nghin dong) | 10 | 20 | 40 | 70 | 90

Lugng cau (nhu cau vé s6 san pham) 338 | 288 | 200 | 98 | 50
@ (Gia st ham cau 14 mot ham sb bac hai théo @ Gia st ham cau nay lay moi gia tri trén
don gia x, hay viét cong thiic clia ham nay, doan [0;100], hay tinh lugng cau khi don
biét rang ¢ = 392. gia san pham A 1a 30, 50, 100.
(4) Cung gia thiét v6i cau c, néu lugng cau la
(2) Chitng t6 ring ham sb c¢6 thé viét thanh 150 san pham thi don gi4 san pham A la
dang y = f(z) = a(b — )% khoang bao nhiéu (don vi: nghin dong)?

[ Had?ﬁ c/(?léj[(z’ Z.

(1) Theo gi& thiét, ham cau la mot ham s bac hai nén cong thiic ctia ham s6 c¢6 dang: y =
f(x) = az® + bz + 392.
Ta chon 2 cap gia tri tit bang da cho lan ludt c¢6 z = 10,2 = 20 thi dudc hé phuong trinh
a-10% +b-10 + 392 = 338
sau:
a-20% 4+ b-20 + 392 = 288.

1 28
Giai hé phuong trinh nay ta dugc a = %; b= 5
1 28
Vay y = = —1%— — 392.
wy=flo)=g0 - pot
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(£ Chuyeén dé 1. Ham s6 bac hai

) ) 140 — x)? 1
@ Ham s6 nay con c6 thé thu gon thanh dang y = f(z) = % = %(140 — )2
(3) Khi z = 30 thi lugng cau la y = f(30) = 242.
Khi 2 = 50 thi lugng cau la y = f(50) = 162.
Khi z = 100 thi luong cau la y = £(100) = 32.
(4) Néu lugng cau la 150 san pham thi don gid san pham A duge tinh nho phuong trinh sau

I, 28
—x - — 392 = 150.
501: 5 T+

Giai phuong trinh nay, ta dugc x; =~ 53,4 va xy ~ 226, 6.
Theo gia thiét cau c¢), ham s6 xac dinh trén [0; 100] nén chon z; & 53, 4.
Vay néu lugng cau la 150 san pham thi don gia san pham A 1a khoang 54400 (dong).

& Bai 5. Khi mot vat tit vi tri yo duge ném xién lén cao théo géc a (so v6i phuong ngang) véi

van téc ban dau vy thi phuong trinh chuyén dong ctia vat nay la

= ———— +tana -z + yp.
203 cos? a Yo

Y

Lay gid tri g = 10m/s? cho gia toc trong truong.
@ Vat bi ném xién nhu vay c6 chuyén dong @ Mot van dong vién ném lao da lap ki luc

théo duong xién hay khong? Tai sao? v6i do xa 90 m. Biét ngudi nay ném lao ti

@ Gia st géc ném c6 s6 do 1a 45°, van toc do cao 0,9 m va goc ném la khoang 45°.
ban dau ciia vat 1a 3 m/s va vat duge ném Hoi van téc dau ctia lao khi duge ném di
xién tir do cao 1 m so véi mit dat, hay viét la bao nhieu?

phuong trinh chuyén dong clia vat.
[} Ha‘()/‘/gj a/rz‘”/éj[d[.

@ V6i cac gia tri da biét 1a goc ném, van toc dau va gia toc trong truong g 1a hing s6 thi phuong
trinh chuyén dong trong ném xién la mot ham s6 bac hai théo z. Do vay dd thi ham s6 1a 1
parabol. Quy dao chuyén dong cac vat cing 1a mot phan trén parabol nay nén né khong thé
chuyén dong théo dusng xién.

@ V6i géc ném c6 s6 do la 45°, van téc ban dau ctia vat 1a 3m/s va vat duge ném xién tix do

cao 1 m so v6i mit dat, ta c6 phuong trinh chuyén dong ciia vat nay 1a

2 2
—qgx —10z . 10 ,
—l—tana~a:—|—y0:2'32_C08245O+tan45 -:c—l—lz—gx +x+ 1.

@ Theo gia thiét bai toan, ta c6 phuong trinh chuyén dong ctia lao sau khi ném la
2 2
—qgx —10z

=——— ttana-r+y =
202 cos? a Yo

Y=5 3.5
203 cos?

10
+tan45° -2 40,9 = -2+ 2 +0,9.

Y 208 - cos? 45° v}

SH tam bay cao
3 OA tam bay xa
I
I
i
I
I
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= Chuong 1. Phuong trinh v3 bit phuong trinh bac hai

Mit khéc, lao duge ném di dat do xa 90 m tic 1a OA = 90. Néi cach khac diém A(90;0)
thuoc do thi ham sb.

. 10
Xét ham s6 f(90) = 0 hay —— - 90>+ 90+ 0,9 = 0.
Yy
) 90000
Giai théo an vy, ta duge v3 = R Suy ra vy &~ 29,85 m/s.

& Bai 6. Si dung cong thic da cung cap ¢ Bai tap 10, hay gidi bai todn sau:
Mot nguoi dang tap choi cau long ¢6 khuynh huéng phat cau véi goc 30° (so v6i mat dat).

(1) Hay tinh khodng céch tit vi trf ngudi nay dén vi trf cau roi cham dat (tam bay xa), biét cau
roi mit vot ¢ do cao 0,7 m so véi mat dat va van toc ban dau clia cau 1a 8 m/s (bé qua stic
can clia gié vi xem quy dao clia cau ludn ndm trong mit phang thing ding).

(2) Git gia thiét nhu cau a) va cho biét khoang céch tit vi tri phat cau dén ludi 1a 4 m. Lan phét
cau nay co6 bi xem la héng khong? Tai sao?

Théng tin bd sung:

e Mép trén ciia luéi cau long cach mat dat 1,524 m;

e Gia toc trong truong duge chon 1a 9,8 m/s?.

N . hon,
- . hop le .. &
IS < > iR i N
~. hong AN AR
~ Y ~
~ Y ~
~ N IN
\\ \\ \\
° > ® - >
biém bién trong biém bién ngoai

luéi phan cach

Hinh duge vé bdi ¢6 Luong Nhu Quynh (https://www.facebook.com /luongnhuquynh01)
N lwong din gid.
HL(‘O% [/(/27((&1

(1) Chon he¢ truc toa do nhu Hinh 9 (vi trf ri clia cau thuoc truc hoanh va vi trf cau rdi mat
vot thuoc truc tung). V6i g = 9,8 m/s?, goc phat cau a = 30°, van téc ban dau vy = 8 m/s,
phuong trinh qui dao ciia cau la:

4,9 3

Vi tri cau roi cham déat la giao diém ctia parabol va truc hoanh nén giai phuong trinh

—%5624— ‘/TngLO,? =0 ta dugc x; ~ —1,03 va x5 ~ 6, 68.

Gia tri nghiém duong cho ta khodng cach tit vi tri ngudi choi cau long dén vi tri cau roi cham
dat 12 6,68 m.

(2) Khi cau bay t6i vi tri ludi phan céch, néu né & béen trén mat ludi va diém roi khong ra khéi
duong bién phia bén san d6i phuong thi lan phat cau méi duge xem 1a hop lé.
Ta can so sanh tung do ciia diem trén quy dao (c6 hoanh do bing khodng cach tit gbc toa
do dén chan ludi phan cach) vé6i chidu cao mép trén clia ludi dé tim cau tra 15i.
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Khizx =4,tacoy = _%) -42+‘/T§-4+0,7% 1,38. Suy ra y < 1,524. Nhu vay lan phat cau
da bi hong vi diém trén qui dao ctia cau thap hon mép trén ctia lusi

¢ Cau 1. Khong vé do thi, hiy mo ta do thi (P) ctia méi ham s6 bac hai trong bang duéi day:

Ph
Toa - u}? e Toa do giao | Toa do giao
) rin . , .
Ham so6 do .. | Be lom | diem cia (P) | diem cta (P)
, truc doi . R
dinh . va truc Oy va truc Oz
xuing
y=—x?+1
y=a>—-2r+3
y=—22>+4r + 16
y=az*+xz—2
N Hwong din gidi. Ta co bang mo ta nhu sau:
J T
Phuo T do
~ N He .Qa " 0 Toa do giao
. P Toa do | trinh . giao diem | ., i
Ham so i .. Be 1om R _ | diem cua (P)
dinh truc doi cia (P) va |
) va truc Ox
xuing truc Oy
y=—2*+1 (0;1) r=0 Quay xuéng | (0;1) (—1;0),(1;0)
=22 -22+3 (1;2) r=1 Quay len | (0;3) Khong c6
y=—22>+4x+16 | (1;18) r=1 Quay xuoéng | (0;16) (—2;0); (4;0)
y=a2+w—2 (—%;_% v _% Quay len | (0:—2) | (=2:0), (1.0)

$> Cau 2. Hay hoan thanh cot 2 va danh dau x vao 6 thich hgp trong cot: 4 hodc 5 hoic 6:

) . Trong Dong | Nghicl Khong c¢6
Ham so Ba én thie . , .
am 50 ang bicn thien khoang bien | bién két luan
y=212+1 (—=1;0)
y=—x?—2x+3 (—3;-2)
y=2*—z+3 (1;2)
y=—-2x+x—1 (—1;1)
X/ m)‘éz,/f a/(EIz(jz.fd,z.',
N Kho
. . ) > - Trong bDong Nghich Olig
Ham so Bang bien thién Y 2 > c6 ket
khoang | bien | bien ~
luan
T —00 0 +00
+00 +00
y=2x?+1 y \ / (—1;0) X
1
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= Chuong 1. Phuong trinh v3 bit phuong trinh bac hai

N Khong
. . T Dong Nghich .
Ham so Bang bien thién ro?g '(zng % ¥ c6 ket
khoang | bien | bien ~
luan
T | —00 —1 +00
4
—00 —00
x —00 1 +00
2
+00 +00
2
y=x"—x+3 (1;2) X
y \ . /
4
1
x —00 — +00
4
5 7
y=—-2x"+x—1 —3 (—1;1) X
—00 —00

¢ Cau 3. Trong cac do thi ham s6 bac hai y = ax? + bx + ¢ duéi day, hay cho biét dau clia céc
hée sb a, b, c.

Y
b
2a
ol 1 x
|
|
| |
C ! |
l O x
|
H1 H2
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(£ Chuyeén dé 1. Ham s6 bac hai

H3

[} /‘[mféy f/(?/éjzf(é Z.

+ Xét hinh HI1:

Ta co:

-Phan duoi do thi huéng lén trén suy ra a > 0.

-Dinh ctia parabol léch vé phia bén phai Oy nén ab < 0 = b < 0.

-Giao diém ctia parobol véi truc Oy ndm dudi truc hoanh = ¢ < 0.
+ Xét hinh H2:

Ta co:

-Phan duéi do thi huéng len trén suy ra a > 0.

-Dinh ctia parabol léch vé phia bén phai Oy nén ab < 0 = b < 0.

-Giao diém ctia parobol véi truc Oy nam trén truc hoanh = ¢ > 0.
+ Xét hinh H3:

Ta co:

-Phan duéi do thi huéng xudng duéi suy ra a < 0.

-Dinh ctia parabol léch vé phia bén trai Oy nén ab > 0 = b < 0.

-Giao diém ctia parobol vé6i truc Oy nam trén truc hoanh = ¢ > 0.
+ Xét hinh H4:

Ta co:

-Phan duoi do thi huéng xudng dudi suy ra a < 0.

-Dinh ctia parabol léch vé phia bén phai Oy nén ab < 0 = b > 0.

-Giao diém ctia parobol véi truc Oy ndm dudi truc hoanh = ¢ < 0.

¢ Cau 4. Cho ham s6 y = 22 + 2z — 3, (P).
@ Xac dinh toa do dinh, phuong trinh truc déi xing va bé 1om ctia do6 thi (P).
(2) Lap bang bién thien ctia ham s6 trén. Vé do thi (P).
@ X4c dinh gia tri nhé nhat ctia ham s6 va gia tri tuong tng clia .

[} Hu‘o‘g a/(z‘/z( 71'(2'[,,

(1) Goi diém I (z7;yr) 1a dinh ctia d6 thi (P), khi d6 ta c6

—b
ry = — = —1
E“A = I(—1;-4)
= — = —4
Yr 1o
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= Chuong 1. Phuong trinh v3 bit phuong trinh bac hai

. . —b
Truc doi xting cta do thi (P) la z = 5, TT= —1.
a
Via=1>0nén do thi (P) quay bé 1om lén phia trén.
@ Do a =1 > 0 nén ta c6 bang bién thién nhu sau

T —00 —1 +o0
+00 +00
—4
Bang gia tri
z|—-3]|1
y| 0 |0
Do thi (P) c6 dang sau:
Yy

(3) Gia tri nho nhat ctia dd thi ham s6 (P) 1a —4, dat tai z = —1.

¢ Cau 5. Cho ham s6 y = a(z — m)® véi a # 0 ¢6 46 thi (P). Tinh a vA m trong méi trudng hop
sau:

(1) (P) di qua 2diém A(1;0) va B(2;2).

(2) (P) di qua A(1;4) va c6 truc doi xing la duong théng z = —1.
[ /’[u'o/% (éﬁ)ifzké,zﬁ.

(1) Xét ham s6 y = a(z —m)? c6 do thi (P).

2 O -
(P) di qua 2 diem A(1;0) va B(2;2), ta c6 a # 0 va {2

Doa#0nénti(l)tacol—m=0<m=1.
Thay vao (2) ta dude 2 =a(2 —1)° < a = 2.
Vay a =2,m = 1.
(2) Ham s6 y = a(z — m)* = az® — 2amz + am? c6 dd thi (P).
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a#0
2
(P) di qua A(1;4) va c6 truc ddi xing 1a duong thang z = —1, ta c6 d=a(l—m)" (3)
2a-m 1
20 '

(4) & m = —1 thay vao (3) ta dugc 4 = a(1+1)> @ a = 1.
Vaya=1,m = —1.
¢ Cau 6. Cho ham 86 y = 22 + bz + ¢ ¢6 do thi (P). Tinh b va ¢ trong méi trudng hop sau:
(1) (P) qua 2 diém A(—1;2) va B(2;2).
(2) Ham s6 dat gia tri nhé nhat bang —1 khi = = 1.
[} /{uw(z? (4/(5/1271f(§zﬁ.
(1) Theo gia thiét, ta c6
A(-1;2) € (P) (=1 +b- (1) +c=2 —b4c=1 b=—1
<~ 54 <~
B(2;2) € (P) 22 +b-2+c=2
Vay b= —1,c=0.
(2) Theo gia thiét, ta co:
by by b= —2 =2
2a S 201 & <
y1)=-1  |(?4b-14c=-1 (bre==2 [c=0
Vay b = -2, ¢ = 0.
¢ Cau 7. Cho ham s6 y = ax? — 4x + ¢ ¢6 do thi (P). Tim a va ¢ trong mdi trudng hop sau
(1) Ham s6 ¢6 GTNN béng 1 khi z = 1.
@ D6 thi cit truc tung tai diém c6 tung do 5 va ¢6 GTNN bang 1.
[} Haoiy (z/(glyz'(z’,z'.

(1) Ham s6 ¢6 GTNN béng 1 khi 2 = 1 tic 1a d6 thi ham s6 c¢6 dinh 1(1;1). Tit d6 ta c6
—izl —_—4:1 a=2

2a = 2a =
y(1) =1 a-1>—4.-14¢c=1 (c=3

@ Vi d6 thi cit truc tung tai diém c6 tung do 5 va c6 GTNN bing 1 nén ta cé
A = (—4)2—4-(1-0_

—— =1 — -
4a 4-q

y(0) =5 a-0*—4-0+c=5
=
1

¢ Cau 8. Cho ham s6 y = f(z) = ax? + bx + ¢(P). Tinh a, b, ¢ trong mdi trudng hgp sau:
(1) D& thi (P) di qua gbc toa do va c6 dinh S(1;—2).

@ Do thi (P) cét truc tung tai diém c6 tung do —1 va ham s6 dat GTLN bang 0 khi z = 2.

(3) Dudng théng y = 3 cit (P) tai 2 diém c6 hoanh do la —1 va 3, va ham sb dat gia tri nho
nhat bang —1.

[ /Z{u‘(i‘/gj a/rz‘”/éj[d[,
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(1) Do db thi (P) di qua gbc toa do va c6 dinh S(1;—2) nén ta c6

F0)=0 c=0 a=2

_£:1<:> 2a+b=0 S qb=—-4
2a

@ Do do thi (P) cat truc tung tai diém c6 tung do —1 va ham s6 dat GTLN bang 0 khi z = 2

a=——
CL<0 a<0 4
nén ta co b & = 98p=
2 =9 4a+b=0 o
20 da + 2b 2 le=-1
\f(z):O CL—I- +C—

@ Do dudng thang y = 3 cit (P) tai 2 diem c6 hoanh do 1a —1 va 3, va ham s6 dat gia tri nhé
nhat biang —1 nén ta c6

9a+3b+c=3

a>0
\—b2+4ac:—4a

(b= —2a

c=3—3a

a>0
\—b2—|—4ac:—4a

(b= —2a

c=3—-3a

a>0

| — 4a® + 4a(3 — 3a) = —4a
(b= —2a

c=3—3a

a>0

| 16a* — 160 = 0

(a =1
&S qb=-2
c=0.

\

$® Cau 9. Cho ham s6 y = 22 — 4z + 3 ¢6 do thi (P)
(1) V& do thi (P).
(2) Xét su bién thien ctia ham sb trong khoang (0;1).
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(£ Chuyeén dé 1. Ham s6 bac hai

@ Xac dinh gia tri ctia x sao cho y < 0.
(4) Tim GTLN, GTNN ctia ham s6 tréen doan [0; 3].

[} /‘[mf/(y 5/(512717(21,'.

(1) Toa do dinh: I(2;—1).
, r=1
Cat truc Oz: y =0 =
T = 3.
Cat truc Oy: x = 0=y = 3.
Truc déi xting = = 2.

@ Bang bién thién

-1

Duya vao bang bién thién ta c6 ham s6 nghich bién tren (0;1).
@ Dira vao do thitacoy <0thil <z < 3.
(4) Bang bién thien ctia ham sb trén doan [0; 3).

x 0 2 3

Vay GTLN trén [0; 3] 1a 3 khi x = 0, GTNN trén [0; 3] la —1 khi x = 2.
2
22 —-3r+ 7T

¢ Cau 10. Tim gia tri 16n nhat cia ham s6 f(z) =
[} Hmfy dén oidi. Tap xéc dinh 2 = R.
C

2 . .
Dat g(x) = 2* — 3z + 7 khi d6 f(z) = o) nén f(z) 16n nhat khi g(z) nhé nhat.
g(x
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Ta c6 bang bién thién ciia g(x) = 2% — 3z + 7 trén R 1a

T —00 3 +00
4
+00 400
4
N 2 « A . z <z . 2 £ 3 N 19
Dua vao bang bién thién ta c¢6 gia tri nhé nhat cia g(z) 1a T
. 2 8 3
Vay gia tri 16n nhat cia f(z) la f(z) = @ =19 khi z = 5
4

$> Cau 11. Tim m dé ham s6 y = 22 — 4z — m + 2 ¢6 gia tri nhd nhat trén doan [—2; 0] bing 10.

[ Hzm‘éy f/(f/z(fzf(z’zf. Ta c6 bang bién thién ctia ham s

x —00 2 +00

+00 +oo

\/

Do d6 ham s6 nghich bién tren doan [—2;0].

()

Ta c6 gia tri nhé nhat ciia ham s6 trén doan [—2; 0] 1a y(0).

Theo dé bai y(0) =10 & —m+2=10< m = —8.

Vay m = —8.

$> Cau 12. Cho ham s6 y = 2 — 2mz + m?, (m > 0) xac dinh trén [1;3]. Tim m dé gid tri lon
nhat, gia tri nho nhat ctia ham s6 tren [1; 3] lan lugt 1a ¥, yo théa man y; — yo = 8.

(e} Ha’()y f/(f/iiz'(éz'. Dat y = f(z) = 2* — 2mx + m?, (m > 0).

Ta ¢6 hoanh do dinh ctia do thi z = m, (m > 0).

Vi hé s6 a = 1 > 0 nén ham s6 nghich bién trén (—oo;m), ham s6 dong bién (m;+00).

+00

) \ /

Trudng hop 1: 0 < m < 1, suy ra ham s6 dong bién trén [1; 3]
Tacoys = f(1)=1—=2m+m?y, = f(3) =9 — 6m + m?>.
Theo dé bai ta co6

T —o0 m

Y1 —y2 =38
& 9—6m+m?—(1—2m+m?) =8
S 9—6m+m’—1+2m—m®=38
& —4dm+8=38
< m =0 (loai).
Trudng hdp 2: 1 < m < 3, suy ra ham s6 nghich bién [1;m) dong bién trén (m; 3.

24
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(£ Chuyeén dé 1. Ham s6 bac hai

Gi4 tri nhé nhat ctia ham s6 tai m, suy ra y» = f(m) = m? — 2m? + m? = 0.
Taco f(1) =1—2m+m? f(3)=9—6m+m? f(3)— f(1) =—4m+ 8.
Xét f3) > f(1) & —4m+8>0< m < 2.
suy ra y; = f(3) =9 — 6m + m?.
Ta co
Y1 —y2 =38
& 9—06m+m*=38
em?—6m+1=0
m=3+2v2 (loai)
“ [m =3-2v2 (loai).
Xét f(3) < f(1)em >2 suyray; = f(1) =1—2m +m?>
Ta co
Y1 — Y2 =38
s1-2m+m*=38
sm?—2m—-7=0
m=1+2V2
<~
[m =1-2v2 (loai).
Vay m = 1+ 2v/2.
Truong hgp 3: m > 3.
Ham s6 nghich bién bién tren [1;3].
Tacoy; = f(1) =1—2m+m? y = f(3) =9 — 6m + m?.
Theo deé bai ta c6
Y —y2 =28
S 1-2m+m?*—(9—6m+m?) =8
S1-2m+m?*—9+6m—m>=38
S 4dm -8 =8
& m =4,
Vay m € {4; 1+ 2\/5}
¢ Cau 13. Bac Himg ding 40 m luéi thép gai rao thanh mot manh vuon hinh chit nhat dé trong
hoa ban Tét.
@ Tinh dién tich manh vuon hinh chi nhat rao duge théo chiéu rong x (mét) ciia no.
(2) Tim kich thuéc ctia manh vuon hinh chit nhat c6 dién tich 16n nhat ma bac Hung c6 thé rao
dudgc.

[} /‘[mf/(y f/(?/i/fzfdzl

(1) Goi chiéu dai manh vudn hinh chit nhat 1a d (mét), d > 0.
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= Chuong 1. Phuong trinh v3 bit phuong trinh bac hai

Chu vi manh vuon bang 40m nén 2(z 4+ d) = 40 & d = 20 — .
20—z

Dién tich manh vuon la: S =z -d = 2(20 — z) = —2% + 20z.

(2) Tac6: S = —2® + 202 = —22 4 20z — 100 + 100 = — (z — 10)* + 100 < 100.
Vay dién tich manh vuon 16n nhat bang 100 m ? khi chiéu rong x = 10 m.

$9 Cau 14. Quy dao ctia mot vat duge ném lén tit goc y
N 2 2 o 2 ~ $
O (dugc chon la diém ném) trong mit phang toa do ’ X
R}
ot bol ¢6 phuong trinh y = ———a2 $
Oxy mot parabol c6 phuong trinh y T000* +, /6@
trong d6 = (mét) la khodng cach théo phuong trinh S

ngang trén mat dat tit vi tri ciia vat dén goc O, y

(mét) 1a do cao clia vat so v6i mat dat.
@ Tim do cao cuc dai ciia vat trong qué trinh bay.
(2) Tinh khodng cach tit diém cham dat sau khi bay 0 T
clia vat dén goc O. Khodng cach nay goi 1a tam

xa cua quy dao.

[ Haozy f/fc/z(jl(u

3 . N
Do phuong trinh parabol y = —mxz +x c6 hé s6 a = ~1000 < 0 nén parabol c¢6 bé lom

quay xuodng.
Vay do cao cuc dai clia vat trong qua trinh bay (hm.x) dat duge 1a tit dinh parabol t6i mét

dat. 950
= Nimax = |yp| = S (m).
250
Vay do cao cuc dai ctia vat trong qua trinh bay la 3 (m).
2 P 3
(2) Goi giao diém cta truc Oz véi parabol y = _me +xz1a A (za;ya).
. 3
Xét phuong trinh hoanh do giao diem truc Ox vé6i parabol y = _me +x co
3, 3
= —0e (——a+1)z=0
000" ( 000" " )x
-3 1000 1000
— 1=0 r=——=>y=0=>A——:0
o |T000" " N 3 Y ( 3 ) .
T = r=0=y=0= 0(0;0)
X 1000\*| 1000
Vay tam xa cia quy dao la |OA| = ( 3 ) =—3 (mét).
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(£ Chuyeén dé 1. Ham s6 bac hai

¢ Cau 15. Khi mot qua béng duge da 1én, no sé h
dat dén do cao nao dé roi roi xuéng. Quy dao clia qua I
bong 1a mot phan clia cung parabol trong miit phang 6
toa do Oth nhu hinh bén, trong dé ¢ 1a thai gian (giay) ;1

ké tit khi qua bong duge dé len va h 1a do cao (mét) 1
clia qiia bong duge da tit mat dat. Sau khoang 2giay, ( 2 4 t
qua béng lén dén vi trf cao nhat 1a 8 m.

@ Tim ham s6 bac hai biéu thi do cao h théo thoi gian ¢ v c¢6 phan do thi tring véi quy dao
cua qua béng.

@ Tim do cao ctia qua béng khi da 1én duge 3 giay.

(3) Sau bao nhiéu giay thi qua béng cham dat k& tit khi da len?

[} Haoiy (z,/(glé/ﬁz'(z’,z'.

@ Gia stt ham s6 bac hai biéu thi do cao h théo thdi gian ¢t va c¢6 phan do thi tring véi qui dao

clia qua béng c¢6 dang: h = at® + bt + c(a # 0);

Tit gid thiét ta c6 do thi ham s6 1a mot parabol di qua diém O(0;0) va c6 dinh 1(2;8), do
c=0
b
5 =
da + 20+ c=8.

Giai hé trén ta dugc a = —2;b=8;¢c = 0.

Vay ham s6 bac hai can tim 1a h = —2t% + 8t.

(2) Do cao cia qua béng khi duge dé len 3 giay 1a h(3) = =232 +8-3 =6 (m).
(3) Do qu& béng cham dat ké tit khi dé len = h = 0 do d6 —2t> + 8t = 0(¢ > 0).

do ta c6 hé phuong trinh 2

Taco —2t> + 8t =0 < dot>0=1t=4.

Vay sau 4 giay thi qua boéng cham dat ké tit khi da lén.
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= Chuong 1. Phuong trinh v3 bit phuong trinh bac hai

28

On tap chuong 3

® f()=1.

N 2uone din oidi. Ta co f(1
a()g mz(/czm aco f(1)

¢ Cau 1. Tinh gia tri ctia ham s6 f(x) =

F(1)=-1

1

> Cau 2. Duong nao trong cac dap an sau khong thé 1a do thi ctia mot ham s6 y théo bién sb

tai x = 1.

© f(1) =0 ® f1) =5
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(£ Chuyeén dé 1. Ham s6 bac hai

[ Hmfy din gidi. Do véi x =2 ta c6 tuong tng véi vo s6 cac sb thuc y € [—1;2] nén hinh
C

khong phai 1a do thi cia mot ham sé y théo bién s .

¢ Cau 3. Tim tap xac dinh ctia ham s6 y = Va2 — 4z + 3 — L?)
l’ —

@) (—o0;1) U (3;+00). (—00; 1] U (3; +00).
© (3;+00). ©®) (1;3).
e Hwﬁ(/c f/afnjzf;z. Ham s6 xac dinh khi va chi khi

T >3
{x2—4x+320 [ [x>3
& r<1 &
r—3#0 x <1
x#3
Vay TXD ctia ham s6: 2 = (—o0; 1] U (3; +00).
V3—z+vVr+1
1a
22 —5r+6
@ [-1;2]. [—1;3)\ {2}.
© [-1;3]. ® (2;3).

( (

$> Cau 4. Tap xac dinh ctia ham s6 y =

r<3
soezl > ] 1<z<3
, R x> — — xr <
[ /{u()éz? a.,/(zf/zndc[(fzﬁ. Diéu kién xac dinh: ¢ z4+1 >0 s - & -
x F# 2 x # 2.
22— 52 +6#0
x#3

\

\
Vay tap xac dinh ctia ham s6 la 2 = [-1;3) \ {2}.
¢ Cau 5.

Cho ham s6 y = f(z) c6 tap xac dinh 1a [—3;3] va c¢6 do
thi nhu hinh vé. Khang dinh nao sau day ding?

(A) Ham s6 dong bién trén (—3; —1) va (1;4).

Ham s6 nghich bién tren (—1;0).

(C) Ham s6 dong bién trén (—3;3).

(D) Ham s6 nghich bién trén (—3; —1) va (1;3).

[ /{aaéy a&&z{yzfdzﬂ. Tu do thi suy ra ham s6 dong bién trén (—3; —1); (1;3) va nghich bién trén
(—1;1).
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¢ Cau 6. Cho ham s6 y = f(x) ¢6 do thi nhu hinh vé ben.
(A) Ham s6 nghich bién tren (—3;1).
Ham s6 nghich bién trén (1;3).
(C) Ham s6 dong bién trén (—1;1).
(D) Ham s6 nghich bién trén (0;2).

(2} H“”’% (/(E)z(yzfdzi. T d6 thi suy ra ham s6 nghich bién tren (0;2).

$» Cau 7. Xét tinh dong bién, nghich bién ctia ham s6 f(x) = 2? —4x +5 trén cac khodng (—o0; 2),
(2; +00). Khang dinh nao sau day ding?
(A) Ham s6 nghich bién trén (—o0;2) va (2; +00).
Ham s6 nghich bién trén (—oo;2), dong bién trén (2; +00).
(©) Ham s6 dong bién trén (—oo;2), nghich bién trén (2; 4+00).
(D) Ham s6 dong bién trén (—o0;2) va (2;+00).
(e} Hav‘aj z/rE/z(fzjd,zf. Béng bién thién ctia ham s6 f(x) = 2*> — 4z +5

— —

T —00 2 +00

+00 +o0
1

Vay ham s6 nghich bién trén (—oo;2), dong bién trén (2; +00).

. . 2 .
$© Cau 8. Gia tri 16n nhat cia ha O = ——— ba
au i tri 16n nhat ciia ham so f(x) P e
11 8 11 4
w3 ® ©T i
| . 5\* 11 _ 11 2 8
Déau “=" x4y ra & = = 5
. . N 8 5)
Vay gia tri 16n nhat ctia ham s6 f(x) bang 1 khi z = 3

¢ Cau 9. Ham s6 y = 22 — 4x + 3 dong bién trén khoang nao?

@ (1;3). (2; +00). © (—00;2). D) (—o0; +00).

[ H‘”’?/“ c/d/z(jzﬁd(ﬁ. Bang bién thién ctia ham s6 y = 22 — 42 + 3

T —00 2 +00

+00 +oo

—1

Vay ham s6 dong bién trén (2; +00).
$® Cau 10. Cho parabol (P) c¢6 phuong trinh y = 322 — 22+ 4. Tim truc déi xting ctia parabol.

2 1 1 2

» LaleX 7-/@/'(( and /@/{zi@(/ Ve 771'55 - @)) 0947 306 694



(£ Chuyeén dé 1. Ham s6 bac hai

. b 1
[} Ha‘o‘igﬁ c/&’/éjz'fé,zf, Truc doi xting ctia parabol (P) la dusng thing = = —5. =3

¢ Cau 11. Cho ham s6 y = 222 — 4x + 3 ¢6 do thi 1a parabol (P). Ménh dé nao dudi day sai?
(A) (P) khong c6 giao diém véi truc hoanh.
(P) c6 truc doi xing la dudng théng y = 1.
© (P) c6 dinh la S(1;1).
(D) (P) di qua diéem M(—1;9).
(&) Hzm‘ézy (/(g/z(jzfd,zf, Phuong trinh hoanh do giao diém ctia parabol (P) véi truc hoanh 1a 222 —
4z + 3 = 0 (phuong trinh vo nghiém) suy ra (P) khong c6 giao diém véi truc hoanh.

b A
Toa do dinh ct 1 — = 1;1).
oa do din cua()aS( 5 4a)=>5(,)
Parabol (P) c6 truc déi xting la duong thang z = —; =1.
a

$> Cau 12. Xac dinh parabol (P): y = az?+bx +¢, a # 0 biét (P) cit truc tung tai diém c6 tung
s PR 1
do bang 1 va c6 gia tri nho nhat bang 1 khi z = 3
@ (P):y=-2>+z+1,
®)

© (P): y=2x* -2z + 1.
[ Huoéy c/zf/gjzfzfzﬁ. Parabol (P) cét truc tung tai di

(P):y=2a>—z+1.

(P):y=2>+z+0.

ém c6 tung do bang 1 suyrac=1=y =
ar?® + bx + 1.

Ham s6 c6 gia tri nhé nhat bang z khi z = % suy ra do thi c6 dinh S <%,%> vaa >0

b 1
5. T 9 a+b=0
= 2% 22 b 3@ 2b 1 & a = 1(tm)
a(z) Ty tl=g b=—1.
a>0
a>0

Vay y = 22 —x + 1.

> Cau 13. Cho parabol (P): y = az? + bz + ¢ ¢6 truc doi xing 1a duong thang x = 1. Khi do,
4a + 2b bang

@ —1. 0. © 1. ® 2.

[ /‘[azfn(j Ja“zyzfa?zi. Vi parabol (P): y = az?+ bx + ¢ ¢6 truc déi xting 1a duong thang z = 1 nén

b
—2—:1<:>b:—2a<:>2a+b:0<:>4a+2620.
a
z N zZ 2
¢ Cau 14. Tim céc gia tri thyc ctia tham s6 m dé ham s@y:mxémc dinh trén (—1;2).
r—m
m< —1 m< —1
@{mZQ ‘ m > 2 ‘
m < —1
@[ : D -l1<m<2.
m > 2

o Hmmj a’(z‘,ijmfzi, Diéu kién xéc dinh:  —m # 0 < = # m.
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= Chuong 1. Phuong trinh v3 bit phuong trinh bac hai

, 2
Ham s6 y — -T2 ‘4 dinh tren (—1; 2) khi va chi khi:
r—1m

(—1;2) C (—oo;m) m > 2

=
(—1;2) C (m;+00) m < —1.

& Cau 15. Xac dinh toa do tat cd giao diém ctia parabol y = 22 — 3z + 2 véi truc hoanh Oz.

@ M(0;2). M(1;0), N(2;0).

© M(0;1), N(0;2). D M(1;2).
[ HL{U/V('L/C din gidi. Phuong trinh hoanh do giao diém ctia parabol y = 22 — 3z 4 2 v6i truc hoanh
Oz la

9 r=1
¥ —3r+2=0%

T =2.

Suy ra toa do giao diém clia parabol y = 22 — 3z + 2 vé6i truc hoanh Ox 1a M(1;0), N(2;0).

\/93+3,?

x—1"

@ 7 =R\ {L;-3}. 7 = [-3;+00) \ {1}.

© 2 =[-3;+x). D) 2 = (—3;+00) \ {1}

T+3>0 {35 > -3
=%

$> Cau 16. Tim tap xac dinh 2 clia ham s6 y =

0Pl T D= e\ 1)
$» Cau 17. Cho parabol y = f(z) = az® + bz + ¢, (a # 0), (P) c¢6 do thi y
nhu hinh vé. Biét do thi (P) cit truc Oz tai cac diém lan lugt c6 hoanh
do la —2, 2. Tap nghiém ctia bat phuong trinh f(x) < 0 la: \ / .
@ (—o0; —2] U [2; +00). (—2;2). 2\ o 2
© [-2;2]. D (—00;2) U (2;+00).

e Hm;”j f/(;,z(fzf(zzf. DKXD: {

—4

Flicong din oiéd. Tu do thi ta thay nhitng diém T;Y) € nam phia duéi truc hoan
& 7/ /(dehPhhdM P hia d hoanh
C
tuong ting v6i y < 0 hay f(z) <0 -2 <z < 2.
$> Cau 18. Khang dinh nao sau day la sai khi néi vé sy bién thién ctia ham s6.
am sO y = f(z) goi la dong bién (tang) trén khoang (a;b) néu Va1, 22 € (a;b) : 1 < 79 =
@ Ham s6 y = f(z) goi la dong bién (tang) trén khoang (a;b) néu Vay,w, € (a;b)
f(x1) < f(a2).
Ham s6 y = f(z) goi la nghich bién (gidm) trén khoang (a;b) néu Vay, 29 € (a;b) : 1 <
Ty = f(x1) < f(12).
€u ham sO y = f(«) nghich bien (giam) trén khoang (a; 0) thi do thi “d1l xuong’ tu tral san
N/ h\ £ y gh hb/ g-a kh 2 g b h\ d\ h ud' A g77 N Z: g
phai trén khoang dé.
€u ham sO0 y = f(x) dong bién (tang) trén khoang (a;0) thi do thi “di lén” tu trai sang phai
Néu ham s6 y dong bié g khodng (a;b) thi do thi “di len” tit trai sang phai
trén khoang do..
(e} Hm)‘fz/c f/(z}z(yz'(z’z', Ham s6 y = f(z) goi 1a nghich bién (gidm) trén khoang (a;b) néu Vay, xq €
(a;0) w1 < w3 = f(x1) > f(22).

$> Cau 19. Biét rang parabol (P): y = ax? + bx + ¢ di qua diem A (2;3) va c¢6 dinh I (1;2). Tinh
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tong binh phuong cic hé sb clia (P).

@) 5. 30. © 25. (D) 14.
[ Huozzj a,/('z‘\/ijzf(ézf, Vi (P):y = ar?+br + c di qua diém A(2;3) néna-22+b-2+c=3 &
da+2b+c=3 (1).

(P) ¢6 dinh I (1;2) nén 2a = (2)
b =2
a-124b-14c=2 aFT0FTc=

4da+2b+c=3 a=1
Tu (1) va (2) ta c6 hé phuong trinh ¢ 2a +b =10 Sb=-2
a+b+c=2 c=3.
Do d6 a®> +b* + 2 =12+ (—2)* + 3% = 14.
2z
Vr—m-—1

9 Cau 20. Tim tat cac cac gia tri thuc ctia tham s6 m dé ham s6 y = xac dinh trén

khoéng (0;1).

@ (—o0; —1) U {0}. (—o0; —1).

© (—o0;1]. ® (—OO;%] U {0}
[ H““{? (/(31271,'(2’1,'. Diéu kien xac dinh ctia ham s6 y = \/# laz—m—-1>0<2>m+1.
Ham s6 x4c dinh trén khoang (0;1), khi do m+1 <0< m < —1, suy ra m € (—oo; —1].
¢ Céau 21. Cho ham s6 bac hai y = az? 4+ bz + ¢, (a # 0) ¢6 do thi la (P), dinh cia (P) dude xac
dinh béi cong thic nao?

o1(232) e
oi(2) 012

2 2a )
(&) Hwoz(y (/[2/2(/(‘[01 Ham s6 bac hai y = az? + bz +c (a # 0) c6 do thi la (P), dinh cta (P) duge

xac dinh
B —b
Ty = %
B —A
Yyr = Z.

¢ Cau 22. Cho ham s6 y = 22 — 42 — 5. Trong cac ménh dé sau ménh dé nao ding?
(A) Ham s6 dong bién trén khoang (—o0;2).
Ham s6 nghich bién trén khodng (—oo;2) va (2; +00).
(C) Ham s6 dong bién trén khoang (3; +00).
(D) Ham s6 nghich bién trén khoang (2; +00).
[ Huozzi a,/(zf/z:jz,'(z"(ﬁ. Toa do dinh I (2;—9).

» LaleX 7/(6126 and /@'/{zfa{ /o yiz'a - @)) 0947 306 694

33
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Bang bién thién

T —00 2 +00
Y - 0 +
+00 +00
Y \ /
-9

> Cau 23. Parabol (P): y = ax? + bx + ¢ ¢6 do thi nhu hinh vé.
Phuong trinh (P) d6 1a?
@A) y=a?—2z+3. B) y = 4% — 8z + 3.
@y:2x2—4x—|—4. @y:2x2—43}—|—3.

O

l=a+b+c {a+b—|—c:1

3.77
N long din gidi. (P) c6 dinh I (1;1) ta c6 { _ VN 1
wong din gidt (P) (1;1) 2_b:1 Satb— 0. (1)
a
(P)diqua A(2;3)tac63=4a+2b+c<4da+2b+c=3 (2)
a+b+c=1 a=2

T (1) va (2) ta ¢6 hé phuong trinh < 2a +0=0 S cb=—4
da+2b+c=3 c=3.

Vay phuong trinh (P) la y = 22* — 4z + 3.

> Cau 24. Mot chiée cong hinh parabol c¢6 phuong trinh y

]_ ) .z 2 L N ~ . N ~
y=—32 biét cong c6 chieu rong d = 5 m (nhu hinh vé). a5 25

Hay tinh chiéu cao h clia cong.
@ h =3,125 m. h = 4,125 m.
© h =445 m. (D) h = 3,25 m.
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[} Ha’éy dén oidi.

C

Tit gia thiét bai toan ta c6 AB = 5 suy ra CB = 2,5. Vay diém B c¢6 hoanh do x5 = 2, 5.
. 1
Vi diem B thuoc parabol y = —5352 nén yg = 5 2,52 = —3,125.

Chiéu cao h = OC = |yg| = |—3,125| = 3,125. Vay h = 3,125 m.
¢ Cau 25. Cho ham s6 y = ax® +bx + ¢ c6 do thi nhu hinh Y
bén dudi. Khang dinh nao sau day la ding?

@A) a < 0;b<0;¢<0. ®) a>0;b<0;¢>0.

© a<0;b>0;¢>0. (D) a < 0;b< 0;¢ > 0.

[ Hwo‘ﬁ (/('z?/ijz'd Z.

/ xoO\ 7

Bé 16m quay xuéng suy ra hé s6 a < 0.
Hoanh do dinh zg = —5. < 0, suy ra hée s6 b < 0.
a

Giao véi truc tung tai diém c6 tung do duong suy ra hé sé ¢ > 0.

2z 2 1 2
¢ Cau 26. Cho parabol y = az? + bx + 4 c6 truc dbi xiing 14 duong thang x = 3 va di qua diem
A(1;3). Tong gia tri a + 2b 1a

@ —%- L. © % ©®) —1.

, . L. . 1 .
[ /{zm/’g c{('z‘/zi/fzf(z)zf. Vi parabol c¢6 truc doi xing la duong thang x = 3 va di qua diem A (1;3)
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neén ta co
—E:1 20 +3b=0 a=-—3
20 3 = &
3=a-1>+b-1+4 \otb=—11b=2

Vaya+2b=-3+2-2=1.
$> Cau 27. Parabol (P): y = —22% — ax + b c¢6 diém M (1;3) v6i tung do 16n nhat. Khi do gia tri
cua b la

@ 5. 1. © -2 DO -3.
[} Huog a/(z/z(/z(zz i (P) c6 diem M (1;3) véi tung do 16n nhat nén diem M 1a dinh cta (P).
Hoanh do dinh z;; = _i4 = 1suy ra a = —4.
ViM((1;3)e(P):y=—22*+4r+bnén —2+4+b=3&0b=1.

¢ Cau 28. Cho ham s6 y = f(x) x4c dinh trén va ¢6 do thi nhu hinh vé. y
Phuong trinh 2f(x) — 1 = 0 ¢6 bao nhiéu nghiém?
AN

@) 1. 3. © 2. D) 4. —1

[ Ha‘o/’éy c/(?/éfz'(éz',, Phuong trinh 2f(z) -1 =0« f(z) = 7

8 1 . . . ;
Dudng thang y = 5 cat do thi ham s6 y = f(x) tai 3 diem phan biét nén phuong trinh da cho c6
3 nghiém.

$> Cau 29. Mot cita hang buon gidy nhap mot doi véi gid 40 do la. Cta hang u6ce tinh rang néu
doi giay duge ban véi gia x do la thi mdi thang khéch hang sé mua (120 — ) doi. Hoi cita hang
ban mot doi giay gia bao nhiéu thi thu duge nhiéu 1ai nhat?

(A) 80 USD. 160 USD. (© 40 USD. (D) 240 USD.
N Hocon g a/(z/z(/zm S6 tién lai khi ban mot doi giay 1a (z — 40) do la.

Suy ra s6 tién lai ctia ctta hang trong thang 1a T = (x — 40) (120 — z) do la.
Taco T = (x — 40) (120 — ) = —a? + 160z — 4800 = 1600 — (z — 80) < 1600.
Vay dé thu dugc nhiéu 1ai nhat thi 2 — 80 = 0 < = = 80.

¢ Cau 30. Mot doanh nghiép tu nhan A chuyén kinh doanh xe gdn méay céc loai. Hién nay doanh
nghiép dang tap trung chién luge vao kinh doanh xe hon da Future Fi véi chi phi mua vao mot
chiéc 13 27 va ban ra véi gid 31 trieu dong. Véi gia ban nay thi s6 lugng xe ma khach hang sé mua
trong mot nam 1a 600 chiéc. Nhim muc tiéu day manh hon nita lugng tieu thu dong xe dang an
khach nay, doanh nghiép dy dinh gidm gid ban va uéc tinh ring néu gidm 1 triéu dong moi chiée
xe thi s6 lugng xe ban ra trong mot nam 13 sé tang them 200 chiéc. Vay doanh nghiép phéi dinh
gid ban mdi 1 bao nhiéu dé sau khi da thuyc hién gidm gié, lgi nhuan thu duge 1a 16n nhat.
(A) 30 trieu dong. 29 trieu dong.

(© 30,5 trigu dong. (D) 29,5 trieu dong.
[ Hzm‘zgﬁ f/ff/z(,/m'fz’zl Goi x (trigu dong) 1a sb tien ma doanh nghiép du dinh sé gidm gia ban cho
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(£ Chuyeén dé 1. Ham s6 bac hai

mdi chiéc xe.

S6 lugng chiée xe ban ra trong mot nam duge tang them 1a 2002 chiée.
Gia ban ctia mdi chiéc xe 1a 31 — x triéu dong.

S6 xe ban ra mdi nam 13 600 + 2002 chiéc.

Tién lai thu dugce 1a

T = (600 + 200z) (31 — x — 27) = (600 + 200z) (4 — x)

1
= —2002% + 200z + 2400 = 2450 — 200 (3:2 —x+ A_L)

1\ 2
= 2450 — <x — 5) < 2450.

. R 1 .
Vay lgi nhuan mot nam 16n nhat 1a 2450 triéu dong khi doanh nghiép giam gia 3 triéu dong.

Vay doanh nghiép phai dinh gia ban méi chiéc xe 1a 30,5 tricu dong.
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2 DAU TAM THUC BAC HAI
I. TOM TAT LY THUYET

1) D&u chia tam thic bac hai

(Dinh nghia 3.
Tam thic bac hai (d6i v6i x) 1a biéu thiic c6 dang f(z) = ax? + bx + c. Trong d6 a, b, ¢ 1a nhing
s6 cho trude véi a # 0.
® Nghiém ctia phuong trinh ax? + bz + ¢ = 0 duge goi 1a nghiém clia tam thiic bac hai.
& A = b% —4dac va A" = b — ac theo thit tu dugce goi 1a biet thic va biét thic thu gon cia
tam thtc bac hai.

¥%DA4u cta tam thi'c bac hai Ta da biét ham s6 y = az? + bz + ¢ v6i a # 0 ¢6 dd thi la mot
parabol.

& Néu a > 0, ta c6 cac trudng hop sau:

Y
"
A0 \ /
@)
N/ R
| Zo x

0]

| T D6 thi nam trén Ox
D6 thi luén nam Do. thi nam trebn Ox khi & < &) hoac = >
trén Ox. khi © # 19 = —5-. Zo; nam dudi Oz khi

r1 < x < Ty

& Néu a < 0:, ta c6 cac truong hop sau:

Y

[\

s B Do thi ndm duéi Ox
DO. thi nam du’cbil Oz khi ©x < x; hoac = >
khi 2 # 29 = —. T3 nam trén Oz khi

@)

D6 thi luén nam
duéi Ozx.
1 <xT<To.

Tuong tng hinh anh dd thi & trén, ta c6 bang tong két dau ctia tam thic bac hai nhu sau:
2) Dinh Iy (D4u tam thic bac hai).
® Néua > 0:
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(¢ Chuyeén dé 2. Déu tam thiic bac hai

T |—o0 +00 xr |—o0 Zo +00 r |—o0 1 T2 400
/(@) + f@  + 0 + f@ +0- 0+

& Néua<0:
xr |—o0 +0oo x |—00 Zo +0o r |—oo T1 T2 400
f(x) - f@ - 0 - @ -0+ 0 -

Dinh lyj vé dau tam thitc bac hai: Cho tam thic bic hai f(x) = ax? + br + c(a # 0).
& Néu A <0 thy f(x) cung dau vdi hé so6 a vdi moi x € R.
& Néu A =0 th f(x) cung dau vdi hé so6 a vdi moi v # —%.
& Néu A > 0 tht tam thiic f(z) ¢6 hai nghiém phan biét x1 va xo (1 < ). Khi dé, f(x)
cung dau vdi hé s6 a véi moi x € (—oo; 1) U (9;+00); f(2) trai dau vdi hé s6 a vdi
moi x € (z1;x2)

& Néu A < 0 thi

x —00 +00

f(z) cung dau a

& Néu A =0 th

r | —00 . +00

f(z) cing dau a 0 ciing dau a

& Néu A >0 th

x —00 x1 X2 —+00

f(x) cing ddua 0 traiddua O cung daua

3) B4t phuong trinh bac hai

(Dinh nghia 4.
Bat phuong trinh bac hai an 14 bat phuong trinh c¢6 dang az?+bx+c > 0 (hodc (az? + bz + ¢ > 0,a2? + b
trong d6 a, b, ¢ 1a nhitng s6 thuc da cho va a # 0.
& S6 thuc zy goi 1a mot nghiém clia bat phuong trinh bac hai az? + bz + ¢ > 0, néu azr? +
bxg+c > 0. Tap hop gom tat ca cac nghiém ciia bat phuong trinh bac hai ax?® + bz +c¢ > 0
goi 13 tap nghiém ctia bat phuong trinh nay.

& Giadi mot bat phuong trinh bac hai la tim tap nghiém ctia no.

Cho tam thiic bac hai ax?® + bz + ¢, v6i a # 0.

a>0 a<0

@am2+bx+c>0,‘v’x€R<:){ @ax2+bx+c<0,‘v’x€]R(:){

A <0 A < 0.
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= Chuong 1. Phuong trinh va bt phuong trinh bac hai

a>0
A <0

X

a<0
@ax2+bx+c>0,‘v’x€ﬂ%@{ @am2+bx+c<0,Vx€R<:>{A

1. MOT SO DANG TOAN HAY GAP

Dang @ Xét diu tam thic bac hai f(z) = az? + bz + ¢, véi a # 0

e Tim nghiem az® + bz +c=0 (1).

e Tuy thudc vao s6 nghiem ctia (1), ta Iya chon bang xét dau phut hop.

[\ Luu Y. Ghi nhé ngén gon: Néu A < 0 thi ciing dau a; Néu A > 0 thi "trong trai,
ngoai cung".

Xét dau ctia mdi tam thiic bac hai sau

a) f(z) =3x? — 4z + 1; b) f(z) = 92 + 6z + 1; c) f(z) =22 — 3z + 10;
d) f(z) = —bz* + 2x + 3; e) f(z) = —4x?+ 8x — 4; f) f(z)=—-32*+3z—1.
[ (g"zéﬁzfa’z;

1
€ f(x):3x2—4x+1CéQnghiémxlzlvaa:g:g.

Bang xét dau

x —00 % 1 +00
f(x) + 0 - 0 +
1
& f(x) > 0 khi va chi khi z € (—oo; §) U (1; 4+00).
1
& f(x) < 0 khi va chi khi z € (5’ 1>.
2 . 1A 1
@ f(z) = 92° 4+ 6 + 1 ¢6 nghiem kép = = -3
Bang xét dau
x —00 —% +00
f(z) + 0 +
1
f(z) > 0 khi va chi khi z € R\ {—g}

(3) f(z) =22* — 32+ 10 vo nghitm i A = =71 <0 vaa=2 > 0.
Do dé6 f(x) > 0 v6i moi z € R.

3
@) flw) = ~52® + 2 + 3 c6 2 nghiom &y = 1 va 2y = —=.
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(¢ Chuyeén dé 2. Déu tam thiic bac hai

Bang xét dau

1 +00

ulw

T —00 -

() -

0 + 0
& f(x) <0 khi va chi khi z € (—oo —g) U (1; +00).

& f(x) > 0 khi va chi khi z € (—g; 1).

(5) f(z) = —42* + 8z — 4 ¢6 nghiem kép z = 1.
Bang xét dau

/(=) - 0 -
f(z) < 0 khi va chi khi x € R\ {1}.

(6) f(z)=—32>+3z—1vonghitm i A=-3<0vaa=-3<0.
Do dé6 f(x) < 0 v6i moi z € R.

Tim nghiém va 1ap bang xét dau ctia tam thitc bac hai f(x) v6i do thi duge cho 6 mdi hinh

Yy Yy Yy
2
/\1 1
ol 1 2 z 13
a) b) c)
[ 0@‘1(71‘(212
T do thi hinh a) ta ¢6 nghiém cta tam x —00 2 400
thitc bac hai f(z) la z = 2. Bang xét dau f(x) + 0 +
@ cua tam thic la

Tu d6 thi hinh b) ta c6 x —00 —4 -1 +00
tam thtc bac hai f(x) ¢ f(x) — 0 n 0 _
2 nghiém 1 = —4 va x5 =

—1. Bang xét dau clia tam

(2) thitc 1a

Tu do thi hinh ¢) ta c6 x —00 -1 2 +00
nghiém cia tam thtc bac f(z) + 0 _ 0 +
hai f(z) la ; = —1 va

Ty = 2. Bang xét dau cia
@ tam thic la
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Dang @ Giai b4t phuong trinh bac hai

Ta lap bang xét dau ctia tam thiic bac hai. Sau d6, chon két qua phit hgp vé6i yéu cau dé bai.

Giai cac bat phuong trinh sau:

a) 22 =3z +2<0 b) 622 +x—-1<0
¢) =922 + 62 — 1> 0. d) 12—z —2%*>0.
e\ Lot gl
(1) Dt f(z) =2? —32+2va f(z) =022 —30+2=0< :1
€Tr =
Bang xét dau
x —00 1 2 +00
f(z) + 0 - 0 -+

Dita vao bang xét dau, tap nghiém ctia bat phuong trinh da cho 1a

S =(12).
@ Bang xét dau
1 1
X —00 -5 = +o0
3
622 +x —1 + 0 - 0 +
Tt bang xét dau, ta c6 tap nghiém ciia bat phuong trinh 1a
11
S=|—=;=|.
5]
2 1 2 2 %
@ Cho —9zx +6m—1:0(:>x:§. Bang xét dau
z —0o0 L +00
3
—92% 4+ 62 —1 - 0 -
Vay S = 0.
r=—4
(4) Cho —2? —z+12=0<«
r = 3.
Bang xét dau
x —00 —4 3 +00
—r?—x4+12 — 0 + 0 —

Vay S = [—4;3].
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Tim nghiém ctia bat phuong trinh ax? + bz + ¢ > 0, v6i do thi f(z) = az? + bxr + ¢ duge cho &
mdi hinh bén:
Y Y Yy

1

1 v i

N s

a) b) ©)

Tim tat ca gia tri thuc ctia tham sé m dé
@ phuong trinh 222 + 2 (m + 2) z + 3 + 4m + m?* = 0 ¢6 nghiém.

@ phuong trinh 2? — (m + 1)z + 1 = 0 vo nghiem.

(3) phuong trinh 2% + 2(m + 1)z + 9m — 5 = 0 ¢6 hai nghiém phan biét.
[} 0@‘1(77[(513
(1) Phuong trinh 222 +2(m 4+ 2)x + 3+ 4m+m? =0 c6 A" = (m +2)? — 2(m? + 4m + 3) =
—m? — 4m — 2.
Yéeu cau bai toan théa man khi
AN>0s —m2>—4m—-2>0
& —2-V2<m< -2+ V2
Vay v6i m € [—2 —V2; -2+ \/ﬂ thi phuong trinh da cho c¢6 nghiém.
@ Phuong trinh vo nghiém khi va chi khi
A<O0em+1)P—4<0em?’+2m—-3<0& -3 <m< 1.
Vay —3 < m < 1 1a cac gia tri thda man yéu cau bai toan.
@ Phuong trinh c¢6 hai nghiém phan biét khi va chi khi
A=m+1)?—=Om -5 >0&m?>—Tm+6>0< m < 1hoicm > 6

Dang @ Van dung, thuc tién

D) v o

D6 cao so véi mat dat ciia mot qui bong duge ném lén theo phuong thing ding duge mo ta bdi
ham s6 bac hai h(t) = —4,9t* + 20t + 1, 6 d6 do cao h(t) tinh bang mét va thoi gian ¢ tinh bang
giay. Trong khoang thai diém nao trong qué trinh bay ciia né, qua béng sé ¢ do cao trén 5 m so
v6i mat dat?

[} 0@%5@’7&2 Xét bat phuong trinh —4,9t% + 20t +1 > 5 & —4,9t2 + 20t — 4 > 0.

Nghiém ctia phuong trinh —4,9t> + 20t —4 = 0 la t ~ 0,21;¢ ~ 3,87. Do d6, nghiém ctia bat
phuong trinh 1a ¢ € (0,21;3,87). Vay khoang thoi diem ¢ € (0,21;3,87) (s) trong qua trinh bay
clia qua bong thi n6 sé 6 do cao trén 5 m so véi mit dat.
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= Chuong 1. Phuong trinh va bt phuong trinh bac hai

Mot vat dude ném theo phuong thang ding xudng dudi tit do cao 320 m véi van tdc ban dau
vg = 20 m/s. Hoi sau it nhat bao nhiéu giay, vat d6 cach mat dat khong qua 100m ? Gia thiét

rang stic can ciia khong khi 1a khong dang ké.
[} 0@(’71‘(&; Do cao clia vat so véi mat dat duge cho béi cong thrc

1
h(t) = ho + vot — §gt2 =320 + 20t — 4,9¢%.

Vat cach mat dat khong qua 100 m khi va chi khi A(t) < 100, ttc 1a —4,9t + 20t + 320 < 100
hay tuong duong 4,9t — 20t — 220 > 0.
Giéi bat phuong trinh nay va cha y dén diéu kien ¢ > 0 ta duge: ¢ > 25417 ~ 9,05 m.

Xét duong tron dudng kinh AB = 4 va mot diém M di chuyén
trén doan AB, dat AM = z. Xét hai duong tron duong kinh AM
va M B. Ki hiéu S(x) la dién tich phan hinh phing nim trong
hinh tron 16n va ndm ngoai hai hinh tron nhé. Xac dinh cac gia

tri clia x dé dién tich S(z) khong vugt qua mot nita tong dien
tich hai hinh tron nho.

[} (@‘é/mfa?zf, Vi diém M nam gitta A va Bnén MB = AB—AM = 4—gx. Goi S, S1, S, lan lugt 13
dién tich hinh tron duong kinh AB, AM va M B. Tac6: S1+Sy =7 (§)2+7r (4%:”)2 = %ﬂ'.
22 —4x +8 —x% 4+ 4x

S(x)=8—(S1+95) =4r — 5 T = 5 T

Do d6 tir dieu kien S(z) < % (S1 + S2) ta duge bat phuong trinh bac hai 3z% — 12z + 8 > 0. Giai
bat phuong trinh bac hai nay va két hop véi diéu kien 0 < z < 4, ta duge

6 —2v3 6+ 2v3

3

Dé xay dung phuong 4n kinh doanh cho mot loai san pham, doanh nghiép tinh toan 1gi nhuan y
(ddng) theo cong thiic sau y = —2002% 4+ 92000z — 8400000, trong d6 x 1a sd sdn pham duge ban
ra. Cho biét doanh nghiép c6 1ai khi nao, bi 16 khi nao.

N\ Joi gidi. Xét tam thiic bac hai f(z) = —2002% + 92000z — 8400000.

—460 + /43600 —460 — /43600

f(x) ¢6 hai nghiem 1a z; = — ~ 125,6 va 9 = — ~ 334,4 va he so
a = —200 < 0. Ta c6 bang xét dau nhu sau
T —00 1 4] +00
f(zx) - 0 + 0 -

Vi z 1a s6 nguyén duong nén:
& Doanh nghiép c6 1ai khi va chi khi f(z) > 0, tic 1a 126 < = < 334.
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(¢ Chuyeén dé 2. Déu tam thiic bac hai

& Doanh nghiép bi 16 khi va chi khi f(z) < 0, ttc la x < 125 hoac = > 335.
Vay doanh nghiép c6 14i khi ban tit 126 dén 334 san pham, doanh nghiép bi 16 khi ban t6i da 125
san pham hodc ban t6i thiéu 335 san pham.

Mot tinh hubéng trong huin luyén phdo binh dugc y

mo ta nhu sau: Trong mit phang toa do Ozy, khau
dai bac duge bidu thi bing diém O(0;0) va bia y = —a’z? + 10az
muc tieu dude biéu thi bing doan thing MN véi M
M (2100;25) va N(2100;15) (Hinh 29). Xa thit can

. ) N
xac dinh parabol y = —a?z? + 10az (a > 0) mo ta

quy dao chuyén dong ctia vien dan sao cho vién dan 0 2100

ban ra tit khau dai bac phai cham vao bia muc tieu.
Tim gia tri 16n nhéat ctia a dé xa thi dat duge muc
dich trén.

[ (@'1(7717(&1 Tai vi tri x = 2100, do cao cua vién dan la
y = —a? - 2100% 4+ 10a - 2100 = —4410000a> + 21000a

Vien dan cham dudgc vao bia muc tiéu khi va chi khi a thod man cac bat phuong trinh sau
10

2100 < —; (5)
— 4410000a” + 21000a < 25; (6)
— 4410000a* + 21000a > 15. (7)

a

1 1 1
Z> <. 6 N
& (5) < _210<:>a_210\/“1a>0nena€(0,210}

& (6) < 4410000a® —21000a+25 > 0 < (2100a—5)% > 0. Bat phuong trinh nay ding Va > 0.

1 v 10 1 /10
& 441 221 15 < — <<
(7) < 4410000a 000a+ 15 <0< 190 2100 S %= 30 + 5700

120 2100° 420 T 2100

3o
= ac .

1 V10 o1 V10 1 1 1 V10 1 V10
Do — = —— >0va —+ — < —nén |O=—| N |-+t | =
420 2100 420 2100 210 210 420 2100° 420 2100
1 V10 1 V10 PR 1 o C o e
[@ ~ 5100° 190 + m] . Vi the, vién dan cham dugc vao bia muc tiéu khi va chi khi
1 v10 1 V10
420 21007420 2100
. V10
v oid tri 160 nhat cia g 1 —— .
Vay gia tri I6n nhat ctia a la 120 + 2100

Dang @ Bai toan cé chita tham s

Dé gidi dang toan nay ta phai xac dinh dau ctia hé s6 ctia 2% va dau ctia biét thitc A tit d6 ap
dung dinh 1y vé dau ctia tam thitc bac hai.
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= Chuong 1. Phuong trinh va bt phuong trinh bac hai

Tim gié tri clia tham s6 m dé cac bicu thic sau day luon khong duong véi moi z € R

a) f(x)=—=22>+2(m —2)x+m — 2

b) f(z)=(m—1)z*> = 2(m — 1)z — 4.

@@zﬁjmy.

a) Ta phéi tim m sao cho f(z) = —22% +2(m — 2)zr + m — 2 < 0 v6i moi = € R.
Doa=—-2<0neén f(z) <0Vz € Rkhiva chi khi A" = (m —2)* — (=2).(m —2) <0.
Taco A= (m—22+2m—-2)=m(m—-2)=A"<0&0<m<2.

b) Ta phai tim m sao cho f(z) = (m — 1)2* —2(m — 1)z — 4 < 0 v6i moi = € R.
+) Truong hop 1: m —1 =0 m =1, khido f(z) = -4 <0Vz e R

m—1<0
AN=(m-12+4m—-1)<0

+) Trudng hop 2: m —1 £ 0, khi d6 f(z) <O0Vz e R &

m—1<0 m—1<0
~

AN=(m—-1)(m+3)<0 m+3>0

Két hugp hai truong hop ta suy ra gia tri m can tim 1a —3 <m < 1.

Tim tat ca cac gia tri cia tham s6 m dé bat phuong trinh sau nghiém ding v6i moi x € [1; 3].
2 —2(m+2)x+m?+4m <0 (1)

(&) D@éjzm Xét phuong trinh 22 —2 (m + 2) z+m?+4m = 0 (2), taco A’ = (m + 2)*—m?—4m =

4.

Tt d6 suy ra (2) luon ¢6 hai nghiém phan biét z; = m < 2 = m + 4.

T d6 suy ra (1) c6 tap nghiem [m;m + 4].

Vay (1) nghiém ding v6i moi x € [1;3] khi vachi khim <1<3<m+4< —-1<m<1.

Cho biéu thic f(z) = ax® + bz + ¢ v6i a,b,c 1a cac s6 thyc thdéa man didu kien a # 0 va
2a+b+c=0.
a) Chiing minh rang f(z) khong thé nhan gia tri am véi moi » € R.

Tfrd()suyra{ &S -3<m<—1.

b) Chitng minh réing f(z) luén c6 hai nghiém phan bigt 1, 5. Tim cic nghiem dé khi biéu
thitc T = (21 — 22)* + 2(x1 + x9) dat gia tri nhé nhat.
[} l@z(ff[(éé,
a) Ta co A = (2a+¢)? —4dac = 4a®> + > 0 via # 0. Do d6 f(z) c6 hai nghiém phan biet

1 < To.
Tit d6 suy ra f(r) khong thé nhan gia tri am v6i moi x € R.
b  2a+c
T + Tog = —— =
b) Theo dinh 1y Vi-ét ta c¢6 c a ¢
1Ty = —

AY: c
T = (.fll'l — 1’2)2 + 2(33'1 + 33'2) = (.’L’l -+ .772)2 + 2(%’1 + ZL'Q) — 433'15[’2 = (a) + 25 + 8 =
2
(5+1) +7>7.
a
Vay T nho6 nhat khi va chi khi b = ¢ = —a, khi d6 f(z) = 2> —x — 1 =0 nén f(z) c6 hai
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1++5
>

EEEED)) * v o

Tim tat ca cac gia tri cia tham s6 m dé ham s6 y =
R.
[} 0@275(511. Tacoz?+2x+3=(z+1)*+2>0Vz €R.

nghiém z; 5 =

Va2 —(2m+3)z +6m
2+ 2x+3

c6 tap xac dinh la

Tt d6 suy ra ham s6 da cho c6 tap xac dinh 1a R khi va chi khi 22 — (2m + 3) x+6m > 0 Vo € R.
Do A = (2m + 3)> — 4.6m = (2m — 3)* > 0 ¥m nén ham s6 da cho ¢6 tap xac dinh 1a R khi va

chikhiAzO@m:g.

B sai Tare

& Bai 7. Tim nghiem va lap bang xét dau ctia tam thitc bac hai f(z) tng v6i do thi ham s6
y = f(z) duge cho 6 mdi hinh sau.
Y

O/l z
—1

X
a) b) c)
[} ijﬁ c/(ffyz'd[.
T do thi hinh a) ta c6 nghieém ctia tam x —0 1 +00
thitc bac hai f(x) la x = 1. Bang xét dau f(x) _ 0 _
@ cua tam thic la
T d6 thi hinh b) ta ¢6 tam thiic bac hai x —00 +00
f(x) vo nghiém. Béng xét dau cia tam f(x) +
(2) thic 1a
Tu do6 thi hinh ¢) ta c6 x —00 -2 1 +00
nghiém cua tam thic bac hai f(x) _ 0 + 0 _
flz) laxy = =2 vaxzy, = 1.
Bang xét dau ciia tam thiic
(3) 1a
& Bai 8. Giai cac bat phuong trinh sau:
a) 22 =3z +2<0 b) 622 +2—-1<0
¢) =922 +6x — 1> 0. d) 12—z —2%*>0.
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() /‘[a’()y f/(z‘\/iiz'(z’zl

(1) Dat f(z)=2>—-3z+2va fz) =02 -3r+2=0¢&

Bang xét dau

x —00 1 2 +00

f(z) + 0 - 0 +

Dira vao bang xét dau, tap nghiém ctia bat phuong trinh da cho la

S =(1;2).
@ Bang xét dau
x —00 L ! +00
2 3
6z + 2 — 1 + 0 - 0 +
Tit bang xét dau, ta c6 tap nghiém ciia bat phuong trinh 13
11
S=|—=;=1.
5
2 1 ? 2 A
@ Cho —9z —|—6:z:—1=0<:>a::§. Bang xét dau
1
X —o0 = +o0
3
—922 +6x—1 - 0 -
Vay S = (.
r=—4
(4) Cho —2? —z+12=0<«
xr = 3.
Bang xét dau
x —00 —4 3 +00
—x?—x+12 -0 + 0 -

Vay S = [—4;3].
& Bai 9. Tim tat ca gia tri thuc cia tham s6 m dé
@ phuong trinh 222 + 2 (m + 2)  + 3 + 4m + m? = 0 c6 nghiém.
@ phuong trinh 22 — (m + 1)z + 1 = 0 vo nghiem.
(3) phuong trinh 2% + 2(m + 1)z + 9m — 5 = 0 ¢6 hai nghiém phan biét.
[ Ha‘(f'/zdc (/(&2(71’(2[,

(1) Phuong trinh 222 + 2(m 4+ 2)z + 3 +4m+m? = 0 c6 A = (m +2)> — 2(m?® + 4m + 3) =
—m? — 4m — 2.
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Yeu cau bai toan théa man khi
A'>0e —m’—4m—2>0
& —2-vV2<m< -2+ V2.

Vay v6i m € [—2 —V2; -2+ \/ﬂ thi phuong trinh da cho c¢6 nghiém.

@ Phuong trinh vo nghiém khi va chi khi
A<0& (m+1P2-4<0e&m’+2m—-3<0& -3<m< 1.

Vay —3 < m < 1 13 cdc gia tri thda man yéu cau bai toan.

@ Phuong trinh c¢6 hai nghiém phan biét khi va chi khi
A=m+1)2—=Om—-5)>0m>—7Tm+6>0<m < 1hoicm >6
& Bai 10. Tim tat ci cac gia tri cia tham s6 m dé

@ 22 —mx —m >0, Vx € R.
(2) -2+ (2m— 1)z +m<0,Vr e R.
(3) (m+2)2>+2(m+2)z+m+3>0,Ve eR.
4) Bm+1)2>—Bm+1z+m+4>0,VzeR.

@ /]—[L{()/li (/(le olal.

(1) Tam thic f(z) = 22 —mx —m c6 hé s6 a = 1 > 0. Do d6 bat phuong trinh f(z) > 0 nghiém
diang véi moi Vo € R khi va chi khi

m*+4m <0< -4 <m <0,
Vay —4 < m < 0 1a cac gia tri can tim.
(2) Tam thic f(z) = —2® + (2m — 1)z +m 6 hé 86 a = —1 < 0 nén bit phuong trinh f(z) < 0
c6 tap nghiém la R khi
(2m —1)? +4m < 0 & 4m* + 1 < 0, vo nghiem.
Vay khong c6 gia tri clia m théa man yéu cau bai toan.
@ Truong hop 1. Véi m = —2, ta duge f(x) = 1 > 0, luon ding v6i moi x. Do d6 m = —2
théa man yéu cau bai toan.
Truong hop 2. V6i m # —2, yéu cau bai toan thoéa man khi
m+2>0 m > —2
{(m+2)2—(m+2)(m+3) <0 < { -m—-2<0
Két hop hai truong hop ta duge m > —2 1a cac gia tri can tim.
(4) Xét bat phuong trinh (3m+1)2? — 3m+ 1)z +m+4 > 0.
Trudng hgp 1. V6i 3m + 1 = 0 hay m = —%, bat phuong trinh (x) tré thanh 4 —

S m > —2.

(%)

>0
1 N

(luon ding). Do d6 m = —3 13 gia tri thdéa man yéu cau bai toan.

1.
Truong hgp 2. V6i 3m + 1 # 0 hay m # —3 bat phuong trinh (%) nghiém ding véi moi z

khi
- 1
1 m=3
Im+1>0 m > —= 3 1
) & 3 & m< —15 &m > ——.
(Bm+1)"—4@Bm+1)(m+4) <0 3m? + 46m + 15> 0 1 3
m>—§
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Két hgp hai truong hop, ta duge m > —3 la cac gia tri can tim.

& Bai 11. Tim tat ca cac gia tri cia tham s6 m dé bat phuong trinh 22 — 2z 4+ 1 —m? < 0 nghiém
ding v6i moi x € [1;2].

(@) Hm)‘ﬁ cz,/(f/’éﬂz'ézl Ta c6 A’ = m? > 0. Phuong trinh ¢6 hai nghiem z; =1 — m va 25 = 1 + m.

& Néu m = 0 thi bat phuong trinh tré thanh 22 — 22+ 1 <0< (z —1)2 < 0 & 2 = 1 khong
thoa man.

& Néum > 0thiz; =1—m < 29 = 1+ m. Suy ra tap nghiém ctia bat phuong trinh I3
S=[1—-—m;1+m)].
Dé bat phuong trinh nghiem ding véi moi = € [1;2] khi va chi khi [1;2] C [1 —m; 1+ m)]
1>21—m m =0

& Sm> 1.
2214+ m m =1

& Néum < 0thiz; =1—m > 29 = 1+ m. Suy ra tap nghiém ctia bat phuong trinh I3
S=[1+m;1—ml.
Bat phuong trinh nghiém ding v6i moi x € [1;2] khi va chi khi

14+m m <0
1 & & m < —1.

VoWV

1
2 —-m

[1;2]C[1+m;1—m]<:>{

Vay m < —1 ho#ic m > 1 thda yéu cau bai toan.
& Bai 12. Tim tat ca céc gia tri clia tham s6 m dé bat phuong trinh 22 4+ (1 —3m)z +3m —2 > 0
nghiém dung v6i moi x ma |x| > 2.
(2} Haoiy a/d/yz'(z’zf. Bai toan viét lai nhu sau: Tim m dé bat phuong trinh 24 (1—3m)z+3m—2 >
0 nghiém ding v6i moi x thuoc khodng (—oo; —2] hodc khoang [2; +00).

r=1

Tacoz?+(1—3m)z+3m—-2=0%
T =3m—2.

& Néu 3m —2 =1« m =1 thi bt phuong trinh tré thanh 22 -2z +1>0& (r —1)> > 0 &
x # 1.
Suy ra tap nghiém ctia bat phuong trinh 13 S = (—o0; 1) U (1; 400).
Do d6 bat phuong trinh ding véi moi z thudce nita khoang (—oo; —2] hodc nita khoang
2; +00).
Vay m = 1 thoéa man.
& Néu 3m — 2 < 1< m < 1. Suy ra tap nghiém ciia bat phuong trinh 1a
S = (—o0;3m — 2) U (1;400).
Bat phuong trinh nghiem dang véi moi x thuoc nita khodng (—oo; —2] hofic nita khoang
[2; +00) khi va chi khi 3m —2 > -2 < m > 0.
Vay 0 < m < 1 thoa man.
& Néu 3m —2 > 1< m > 1. Suy ra tap nghiém ciia bat phuong trinh 1a
S = (—o00;1) U (3m — 2;400).
Bat phuong trinh nghiem dang véi moi x thuoc nita khoédng (—oo; —2] hofic nita khoang
Do e 4
[2; +00) khi va chi khi 3m —2 <2< m < 3

4
Vay 1 <m < 3 théa man.
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. 4 . ) . < e
Két hgp ba truong hop ta duge 0 < m < 3 la gia tri can tim thoa man yéu cau bai toan.

& Bai 13. Tim tat ca cac gia tri ctia tham s6 m dé bat phuong trinh 22 + (3 — m)x —2m +3 > 0
nghiém dang véi moi z < —4.

o Hecong a’(z‘,ijmfz; Ta c6 A = (3 —m)2 —4(—=2m + 3) = m? + 2m — 3.

© Néu m =1 thi bat phuong trinh tré thanh 22 +2x +1> 0<% (v +1)*> > 0 & z # —1 thoa
man.

& Néu m = —3 thi bat phuong trinh tré thanh 22 + 6z +9 > 0 < (z+3)? > 0 & x # —3 thoa
man.

O Néu-3<m<1thh A<Omahe¢sba=1>0nénz>+ (3—m)r—2m+3>0,VreR.
Suy ra tap nghiém ctia bat phuong trinh 13 S = R théa man.

o Im< =3
& Neu ) thi A > 0 nén phuong trinh 22 + (3 — m)z — 2m + 3 = 0 ¢6 hai nghiém la
m >
—3+m—vm?2+2m—-3 —3+m+vm?+2m—3
T, = < = Z9.

2 2
Suy ra tap nghiém ctia bat phuong trinh 1a
-3+m—vm?+2m—3 -3+ m+vm?+2m—3
S=|(—-o0; U ;400 .
2 2
Bat phuong trinh nghiem ding véi moi « < —4 khi va chi khi

—34+m—+vm?+2m—3
(—o0; —4] C | —o0; 5

34 m—mZ ¥ 2m =3
o 42t 2m+m e VmE £ 2m—3<m+5

m*+2m —3 >0 m<—3Vm>1 7 ;
——<m< —
S <{m+5>0 e {m> =5 & 2
m? +2m — 3 < (11 — m)? m>_g m > 1.

. . 7 R , N .
Két hop bon truong hgp ta duge m > —3 la gid tri can tim thoa man yéu cau bai toan.

& Bai 14. Bac Diing muén uén tam ton phang cé6 dang hinh chit nhat véi bé ngang 32 cm thanh
mot ranh dan nuéec bang cach chia tAm ton dé thanh ba phan roi gap hai bén lai theo mot goc
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vuong (Hinh bén duéi).

T cm T cm

«— 32 cm —
Dé dam béo ki thuat, dieén tich mat cit ngang ctia ranh dan nude phai 16n hon hoac bing 120 cm?.
() Hu'd?zy (/(2/2717(21,'. Khi chia tAm ton d6 thanh ba phan roi gap hai bén lai theo mot géc vuong
C
nhu Hinh 25 thi kich thude clia mit cit ngang 1a x (cm) va 32 — 2z (cm). Khi d6 dién tich mit
cit ngang la (32 — 2z) (cm?).
Ta thay: Dién tich m#t cit ngang ctia ranh dan nuéc 16n hon 120 cm? khi va chi khi
(32 — 22)x > 120 & —22% + 322 — 120 > 0.
Tam thic —222 + 322 — 120 c6 hai nghiém z; = 6,25 = 10 va hé s6 a = —2 < 0. St dung dinh i vé
dau ciia tam thitc bac hai, ta thay tap hop nhiing gia tri clia z sao cho tam thitc —2x? + 322 — 120
mang dau "+" 1a (6; 10).
Do d6 tap nghiém ctia bat phuong trinh —2z% + 32z — 120 > 0 1a [6; 10].
Vay ranh dan nude phai ¢6 do cao it nhat 1a 6 (cm).
& Bai 15. Tong chi phi T’ (don vi tinh: nghin dong) dé san xuat @ san pham dugdc cho bdi biéu
thic T = Q% + 30Q + 3300; gia ban ctia 1 san pham 13 170 nghin dong. S6 san pham dugc san
xuat trong khoang nao dé dam bao khong bi 16 (gia thiét cac san pham duge ban hét)?
[} /Z{Lm/‘zzy f/{f/(lﬂzf(i[. Dé dam bao khong bi 16 thi 7' = Q?430Q+3300 < 170Q < Q*—140Q+3300 <
0.
Tam thitc bac hai Q% — 140Q + 3300 c6 hai nghiem z; = 110,25 = 30 vd c6 hé s6 a = 1 > 0.
St dung dinh li vé dau ctia tam thitc bac hai, ta thay tap hgp nhiing gia tri clia = sao cho tam
thite Q2 — 1400Q + 3300 < 0 1a (30; 110).
Vay s6 san pham dugce san xuat trong khoang (30;110) dé dam bao khong bi 16.

& Bai 16. Mot cong ty du lich thong bao gia tién cho chuyén di tham quan ctia mot nhém khach
du lich nhu sau:

50 khach dau tien c6 gia 1a 300 000 dong/nguoi. Néu c6 nhiéu hon 50 ngusi dang ki thi cit ¢6 them
1 nguoi, gia vé sé giam 5000 dong/ngudsi cho toan by hanh khach.

@ Goi x 1a s6 lugng khach tit ngudi thit 51 tré lén ctia nhom. Biéu thi doanh thu theo .

(2) S6 nguvi ctia nhém khach du lich nhidu nhat 1a bao nhiéu thi cong ty khong bi 167 Biét ring
chi phi thyc sy cho chuyén di 14 15080000 dong.

[ /‘/a’o‘% f/d/l(jlfé(f.

@ Do z 1a s6 lugng khach thi 51 trd len nén z > 0.
Ctt theém 1 ngudi thi gia con (300000 — 5000 - 1) dong/ngudi cho toan bo hanh khach. Them
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x nguoi thi gia con (300000 — 5000 - ) dong/ngudi cho toan bo hanh khach.
Doanh thu theo x 1a (50 + z) - (300000 — 5000 - ) dong.

(2) Do chi phi thuc su cho chuyén di la 15080000 dong nén dé cong ty khong bi 16 thi doanh thu
phai 16n hon ho#c bing 15080000 dong Khi do:

(50 + 2) - (300000 — 5000z) > 15080000
< (50 + x) - 5000 - (60 — z) > 15080000
< (x +50)(60 — z) > 3016
& —2? + 10z + 3000 > 3016
& -2 +10z -16>0
S2<r<8
Vay s6 nguoi ctia nhém du khach nhiéu nhat 1a 58 nguoi thi cong ty khong bi 16.
& Bai 17. Bo phan nghién citu thi truong ciia mot xi nghiép xac dinh tong chi phi dé san xuat
@ san pham 1a Q% + 180Q + 140000 (nghin dong). Gia sit gia mdi san pham ban ra thi truong 1a
1200 nghin dong.
@ X4c dinh 1¢i nhuan xi nghiép thu duge sau khi ban hét @) san pham d6, biét rang lgi nhuan
1 hiéu ctia doanh thu trit di tong chi phi dé san xuat.
(2) X{ nghiép san xuit bao nhieu sdn pham thi hoa von?
(3) X{ nghiép can san xuit so sin pham la bao nhieu dé khong bi 167

o m)‘?/c a/(i/z(jzfd,zf,

@ Doanh thu khi ban hét @ san pham 1a 1200 - Q (nghin dong).
Loi nhuan xi nghiép thu duge sau khi ban hét @ san pham la

1200Q — (Q* + 180Q + 140000) = —Q? + 1020Q — 140000.

Q ~ 163,45

O ~ 856.55.
Vay xi nghiép san xuat 163 san pham hoic 857 san pham thi hoa vén.

(3) Dé xi{ nghiép khong bi 16 thi
— Q% + 10200 — 140000 > 0 < 163,45 < Q < 856,55.
Vay dé khong bi 16 thi xi nghiép can san xuat sd san pham nam trong [164; 856].

(2) Xi nghiép hoa vén khi va chi khi —Q? 4+ 1020Q — 140000 = 0 <

& Bai 18. Mot cong ty do gia dung sdn xuat binh dung nuéc thay rang khi don gia ctia binh dyng
nuée la z nghin dong thi doanh thu R (tinh theo don vi nghin dong) sé 1a R(x) = —560x2 450000z

@ Theo mo hinh doanh thu nay, thi don gia nao 1a quéi cao dan dén doanh thu tit viec ban binh
dyng nude bang 0 (tic 1a sé khong c6 ngudsi mua)?

@ V6i khoang don gia nao cua binh dung nude thi doanh thu tit viéc ban binh dung nuée vugt
miic 1 ti dong?

[ HL/{)‘W a/(‘z’\/z(j[d[,
(1) Doanh thu tit viec ban binh dung nudce bing 0 tic 1a R(z) = —56022 + 50000z = 0 hay x = 0

hoac x ~ 89. Vay theo mo hinh da cho, véi don gia 89 nghin dong thi cong ty sé khong cé
doanh thu (don gia cao qua dan dén khong c6 ai mua hang).

(2) Doanh thu vugt mic 1 ti dong tite la R(z) = —5602%+ 500002 > 1000000, hay 562% — 5000z +
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100000 < 0. Giai bat phuong trinh ta duge 30,25 < x < 59,04. Vay don gia cia binh dung
nudce tit khodng 31 nghin dong dén 59 nghin dong thi doanh thu tit viéc ban binh dyng nuéec
vugt mic 1 ti dong.

& Bai 19. Giai bat phuong trinh —222 + 3z +5 > 0.

[ Haoiy f/ﬁ/ljmz Ta c6 bang xét dau

5)
T —00 —1 — +00
2
—222 + 32 +5 -0 + 0 -
~ ~ PN 2 A N < 5
Vay tap nghiém ctua bat phuong trinh 1a S = (—o0; —1) U (5, —i—oo).
& Bai 20. Giai bat phuong trinh 22 + 122 + 36 < 0.
() Hao‘/z(/f f/fz’/z(jzfrz’zf. Ta c6 bang xét dau
x —00 —6 +00
% + 122 + 36 + 0 +
Vay tap nghiém ctia bat phuong trinh la S = {—6}.
& Bai 21. Giai bat phuong trinh (322 — 4z) (222 — 2 — 1) > 0.
[ Hmfy f/(z‘\/ijz'dz'. Ta c6 bang xét dau
1 4
x —00 —= 0 1 = +00
2 3
32 — 4z + | + 0 - | -0 4+
2%~z — 1 + 0 - | - 0 + | +
VT + 0 — 0 + 0 - 0 +

. 1 4
Vay tap nghiém ctia bat phuong trinh 1a S = (—oo; —§> u(0;1)u (5, +oo).

& Bai 22. Giai bat phuong trinh (422 — 1) (=822 + 2 — 3) (22 +9) < 0.
[ Ha‘d’zzy a/(z?/ifz'dzf, Ta c6 bang xét dau

. C 9 1 1 oo
2 2 2
42? — 1 + / + 0 - 0 +
—8x% + 1 -3 - -1 = 1 =
2z + 9 -0 + | + | +
VT + 0 - 0 + 0 -
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(& Chuyen dé 2. Dau tam thiic bac hai

. 9 1 1
Vay tap nghiém cta bat phuong trinh 1a S = (—5; —5) U (5, +oo).
. 422 + 32 — 1
Bai 23. Giai bat phuong trinh ————
& Bai 1al bat p ng trin 2 ibr T =
[} /Z{a‘o/‘igj a,/rz‘”/éj[d[, Ta c6 bang xét dau
x —00 -1 L +00
4
42?4+ 3z — 1 + 0 - 0 +
x?+5x +7 + 1+ |+
VT + 0 - 0 +
. 2 L ~ N 1
Vay tap nghiém ctua bat phuong trinh 1a S = (—o0; —1] U {Z, —i—oo).
2 _
& Bai 24. Giéi bét phuong trinh 2% 15X =8 ¢,
2 —Tr+6
[} Hzm‘ﬁ a/(éf}ijz'd,zf, Ta c6 bang xét dau
8
T —00 —= 1 6 +00
5
522 + 3z — 8 + 0 - 0 + ] +
22— Tr +6 + | 4+ 0 - 0 +
VT + 0 - — +

. 8
Vay tap nghiém cua bat phuong trinh 1a S = {—5; 1) U (1;6).

& Bai 25. Giai bat phuong trinh ;”4(;2 1_721165(; > 0.
e /{mfg (/(Efzdmf(z"[. Ta c6 bang xét dau
z -0 V12 V6 0 4-V11 V5 V12 4411 4
xt —172% 4+ 60 + 0 —-— 0 + | + | + 0 — 0 +
T - -1 -0+ | + | + | +
2 —8x+5 + | + | + 1 + 0 - | - | =
VT -0 + 0 - + -0 + 0 -

Vay tap nghiém ctia bat phuong trinh 13 S = (—\/1_; —\/E)U(O; 4 — \/ﬁ)u(\/S, \/E)U(ZL + \/ﬁ; +oo).

1 1
> .
224+5x+6" 22—-17z+72

& Bai 26. Giai bat phuong trinh
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= Chuong 1. Phuong trinh v3 bit phuong trinh bac hai

. 1 —22x + 66
N Huong din gidi. Ta c6 > — > 0.
w0 e 16T 2 —1Ta 172~ (22 + 52 1 6) (22 — 17z + 72)
Ta c6 bang xét dau
T —00 -3 —2 3 8 9 +00
—222 + 66 + |+ [ + 0 - | = | =
22+ 52 +6 + 0 - 0 + | + | 4+ | +
x? — 17z + 72 + |+ [+ | + 0 = 0 +
VT + - + 0 - + -
Vay tap nghiém ctia bat phuong trinh 1a S = (—oo0; —3) U (—2;3) U (8;9).
2 _ _
& Bai 27. Giai bét phuong trinh 25— 2 =5 5 1,
3x2 —2x—5
S5a? —Tx — 3 222 —5 2
[} Ha‘o/‘égﬁ c/(?/éj[(éz',, Ta co ﬁ > 1< % > 0.
Ta c6 bang xét dau
x —0o0 —1 1 ? 2 +00
2 3
222 — br + 2 + |+ 0 - | = 0 +
32?2 — 21 — 5 + 0 - [ = 0 + | +
VT + -0 + -0 +
~ ~ PN 2 AL ~ N 1 5
Vay tap nghiém ctia bat phuong trinh la S = (—o0; —1) U 33 U (2; 400).
. -2 -3 244 15
& Bai 28. Giai bit phuong trinh —— = 4 25 > T T2 H 19
l—2 x+1 x?—1
, N -2 -3 244 15 —2? — 72— 10
O Hucong din gidi. Taco T— + =2 = ;ﬁr — 20
Ta c6 bang xét dau
T —00 -5 —2 —1 1 +00
—22 —T7x—10 -0 4+ 0 - | = | =
2 — 1 + |+ ] + 0 - 0 +
VT -0 + 0 - + -
Vay tap nghiém ctia bat phuong trinh 1a S = [-5; —2) U (=1;1).
. 20+ 3
Bai 29. Giai bat phuong trinh (22 + 3z) (2 3)—16- .
& Bai iai bat phuong trinh (z* 4 3x) (22 + 3) o
2 + 3 24+ 32) (22 4 3) — 16 (22 + 3
(2} ]—/uo/ﬁ z/d/yz'dzl Tac6 (22 + 3z) (2 + 3)—16-x2x_:_3$ — (2" +32) ( ::;_:— ;x (22 +3) >

0
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(¢ Chuyeén dé 2. Déu tam thiic bac hai

(20 +3) (2% + 32)” — 16) (20 +3) (2 + 30 — 4) (2? + 32 + 4)

— :172/+3x 2 0= 22+ 3x = 0.
Ta c¢6 bang xét dau
x —00 —4 -3 —g 0 1 +00
2z + 3 - -1 =0 + | + | +
2+ 3z — 4 + 0 - | - | =1 = 0 +
x® 4+ 3z + 4 + !+ [+ |+ | + | +
2% + 3z + |+ 0 - | =0 + | +
VT - 0 + - 0 + - 0 +

. 3
Vay tap nghiém ctuia bat phuong trinh 1a S = [—4; —3) U {—5; O) U [1; 4+00).
& Bai 30. Tim tat ca céc gia tri ctia tham s6 m dé bat phuong trinh 22 — (m —2)z —8m +1 >0
¢6 nghiém.
[ Hu()éy c/c&y[d[. Do a =1 > 0 nén bat phuong trinh trén luon c6 nghiém véi moi m.
& Bai 31. Tim gi4 tri ctia m dé bieu thitc f(z) = 22 — (m +2)z + 2m c6 gia tri khong am véi moi
z € R.
(&) Ha’o‘y a/df/z(yz,’dzi. Doa=1>0mnén f(z) > 0 v6i moi z € R khi va chi khi A = (m —2)? <
0< m=2. [Viu Van Truong]

& Bai 32. Tim gia tri cia m dé ham s6 f(z) = /ma? +2(m + 1)z +m — 1 ¢6 tap xac D # 2.
(&) Hzm‘ézﬁ (/a‘vzjz'(iz'. V6i m = 0 thi f(z) = 22 —1, khi d6 ham s6 ¢6 tap xac dinh D =

1
(5; +OO> #+ O,

P 1
Véi m # 0, héms@cétépxécdinhD;«é@@A’:(m+1)2—m2+m202>m2—g. Trong

m # 0
truong hop nay ta co 1-
m> ——

Tt d6 suy ra gia tri m can tim la m > —3

& Bai 33. Tim tat ca cac gié tri thuc ctia tham s6 m dé véi moi « € R ta luon cé:
224+ 5z +m

1< — <7
222 —3x+2

o Hmféz/c a/(flz(jz'd,i, Ta ¢6 222 — 32+ 2 > 0,Vz € R.

S 1<x2—|—5x+m 32420 +m+2>0
uy ra — — < .
Y = %2 _3r+2 1322 — 262 + 14 —m > 0

5
Tacé3x2+2x+m+220,‘v’xER<:>mZ—g.
1322 — 262 +14 —m >0,V € R & m < 1.
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= Chuong 1. Phuong trinh v3 bit phuong trinh bac hai

Dodé—g§m<1.

22 4+5r4+4<0

; luon c6 nghiém.
= (m+3)r+2(m+1) <0

& Bai 34. Chiing minh rang hée bat phuong trinh {
() Hu()éy a/d’;z{yzfdz; Ta co 22 +57+4 <0« 1<z <4, suy ra tap nghiém ctia bat phuong trinh
22 +5r+4<01a S =[1;4].

Phuong trinh z? — (m + 3)z + 2(m + 1) = 0 ¢6 hai nghiem x = 2,z = m + 1. Tt d6 suy ra bat
phuong trinh 22 — (m +3)z 4+ 2(m+1) < 0 ¢6 tap nghiem S’ = {2}, 5" = [2;m+ 1], 5 = [m+1; 2]
tuong tng khim+1=2;m+1>2;m+1 < 2.

Trong cé 3 trudng hop ta déu c6 S NS’ # @, do d6 hé phuong trinh da cho luon c6 nghiem.

& Bai 35. Xét dau clia bieu thic f(x) = (|20 — 3| — 1) (Jz% — 22 + 4] — 222 + 9z — 16).

(2} Hav‘/(zf (/(E’/z(fzfdzi, Do |22 — 3|+ 1 > 0,Vz € R nén dau cia |2z — 3| — 1 la dau cta

(|20 —=3| = 1) (|22 — 3| + 1) = (22 — 3)* = 1 = 42 — 120 + 8 = 4(2* — 32 + 2).
Viz?—2z+4=(x—1)*+3>0,Vr € Rnén |22 — 2z + 4| =2 -2z + 4.
Suy ra |2 —2x + 4| — 222 + 92 — 16 =22 — 22 + 4 — 22> + 9z — 16 = —2? + Tz — 12.
Dau ctia f(z) 1a dau ctia biéu thic g(z) = (22 — 3z + 2)(—2 + Tz — 12).
Béng xét dau ctia g(x):

x —00 1 2 3 4 +00
2 — 3z + 2 + 0 — 0 + + +
—a? 4+ Tr — 12 - - - 0 + 0 -
g(x) -0 + 0 — 0 + 0 -

Vay: f(z) > 0,Vz € (1;2) U (3;4); f(z) <0,Vz € (—00;1) U (2;3) U (4 +00).
& Bai 36. Giai cac bat phuong trinh sau:

@ S SR S §
~ x+1 -2 -1 2
2) (z+2*(z—1)(z+5) +8>

() Ha‘u‘g z/d?/zéf[d,zf.
®

0.

1 1 1 1 1 1 1 1
> >

_¢> N _
$—|—1+l’—2_l‘—1+1‘ zr+1 xx—1" 2 x-—2

o —2 S —2
2 —1 " 22 -2z

a2 2 5y
22 —1 22 -2z
—2(2* — 2x) +2(2% — 1) 4 — 2

& >0& > 0.

(2 — 1)(2? — 2x) - (2 = 1)(2? = 2x) —
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(¢ Chuyeén dé 2. Déu tam thiic bac hai

Bang xét dau ciia vé trai:

T —00 -1 0 % 1 2 +00
4z — 2 - - -0+ o+ ¥
x? =1 + 0 - — - 0 + +
x? — 2 + + 0 - — - 0 +

VT -+ ] -0+ | = |+

. 1
Vay tap nghiém ctia bat phuong trinh da cho 1a T = (—1;0) U li, 1) U (2; 400).

2) (z+2)*(z—1)(z+5)+8 > 0= (z+2)*(2*+42—5)+8 > 0 & (z+2)*[(z +2)? — 9] +8 > 0.
Dat t = (x4 2)? > 0, bat phuong trinh da cho c6 dang t(t —9) +8 >0t -9t +8>0 &

t<1
t>8

Tfhayt:($+2)2 ta co:

(z+2)*<1 —1<z+2<1 —3<zr< -1
_(I+2)228<:> —2\/§§x+2§2\/§<:> —2-2V/2< < —2+42V2

Vay tap nghiém ctia bat phuong trinh da cho 1a T = [—2 — 22, -2+ 2\/5] )
v —2mxr —m*+m—1>0
& Bai 37. Xac dinh thamsé mdéhe { 9, -1 -3 c6 nghiém.
>
r+1 x
2 —2mr—m*+m—-1>0 (1)
[ /‘[mf’zy a/('z‘\/yz'(ézf. Xéthée <920 —1 -3

> 2
r+1 x )
20 — 1)x — 1)(zx =3
) o BrmVe— @ N@=3)
x(x +1)
2
3
T e a(e41)> Vi 4o +3> 0,V €R
z(z+1)
r<—1
=
x > 0.

Suy ra tap nghiém cta (2) 1a T = (—o0; —1) U (0; 4+00).

Giai (1) Taco A" =2m?* —m +1>0,Ym € R.

Suy ra tam thiic bac hai f(z) = 22—2mx—m?+m—1ludn c6 hai nghiem phan biet z1, 2, (71 < 2)
va (1) ludn c6 tap nghiem 77 = (—oo; 1) U (x9; +00).

Suy ra tap nghiém cta he T'=T, NT, # @.

Vay hé da cho luon c6 nghiém v6i moi gia tri ctia tham s6 m.

& Bai 38. Tim gia tri ctia tham s6 m dé f(x) = (m — 2)a? +2(2m — 3)x + 5m — 6 > 0,V € R.

[ /‘[Mo‘ézﬁ f/(z?z(/fzfd,z',

& Véim =2thl f(z) =2r+4= f(zr) >0« x> —2. Suy ra m = 2 khong phai gia tri can
tim.
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= Chuong 1. Phuong trinh v3 bit phuong trinh bac hai

& V6i m # 2 thi f(x) la tam thic bac hai. Do dé, ta c6
m—2>0

f<$>207VI€R<:>{A/:(Qm—3)2—(m—2)(5m—6)SO

m > 2
= 2
—m“+4m -3 <0

m > 2
& m>3 & m> 3.
[m <1
Két luan: m > 3.

& Bai 39. Chitng minh bét dang thiic 22 + 2y* — 22y + 22 — 4y + 3 > 0.
[ Hamj a/a‘”/ijz'd,zf. Dat f(x) = 2%+ 2y* — 2zy + 12z — 4y + 3 = 22 — 2(y — 1)z + (2y* — 4y + 3).
Suy ra f(z) 1a tam thitc bac hai déi v6i z.
Taco A, = (y—1)? — (2 —4dy+3) = —y* +2y —2 < 0,Vy € R.
Vay f(z) > 0,Vz,y € R (dpcm).

3
& Bai 40. Cho a® > 36 va abc = 1. Chitng minh réang: % + b2+ > ab+ be + ca.

1
(&Hao?jr/mz(jmz Doa®>36néna>0vaabc=1= bc=—.
“ 02
3
Bat dang thitc da cho tuong duong véi (b+c)2—a(b+c)———i— 3 > 0.
3 2
Xét tam thic bac hai f(x)::vz—ax——qL%.
a
2 12 42 3_43 .3
A—a?_ 4 _§+a —a2—|———i 3a a +36:36 L
3 a 3 3a 3a

2
Suy ra f(z) >0,V € R = (b+c)2—a(b+c)—g—l—% > 0 (dpcm).
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3 PHUGNG TRINH QUY VE
PHUGNG TRINH BAC HAI
I. MOT SO DANG PHUGNG TRINH HAY GAP

Dang Giai phuong trinh dang vax? + bx + ¢ = \/dx? + ex + f

¢ Binh phuong hai vé ctia phuong trinh (Iam mat can thic), ta dugc

ar® +bx +c = da® + ex + f.
Chuyén vé, thu gon ta dugce phuong trinh bac hai. Giai phuong trinh nay, tim nghiém.

& Thay tung nghiém vita tim duge vao phuong trinh ban dau. Nghiém nao thod man thi
nhan; nghiém nao khéng thoa thi loai.

& Két luan nghiém ctia phuong trinh da cho.

EVia2s))  xrw

Giai cac phuong trinh sau:

a) Vb2 — 28z — 29 = /22 — bz + 6; b) V622 — 22z + 14 = V422 — 11z — 1;

c) V—22+a+17 =22 — 122 + 2; d) Va2 —6r —4=+x —4.

e) V22 +3rx+1— Va2 +4r+3=0. f) V222 +32—2— Va2 +x1+6=0;
c&o@zjmf@

(1) Binh phuong hai vé clia phuong trinh da cho, ta dugc
522 — 280 —29 =22 — 52 +6
=42% — 23 —35=0

bt
=1 = Thodcxr = T
X . . N ~ ~ £ ~ 5 ? ~
Thay lan lugt cac gia tri trén vao phuong trinh da cho, ta thay x =7 va x = —1 thoa méan.

Vay nghiém ctia phuong trinh da cho 1a 7 va —g.
(2) Binh phuong hai vé clia phuong trinh da cho, ta dugc
62 — 222 + 14 = 42° — 11z — 1
=22 — 11z + 15 =0
=r = ghoacm =3
Thay lan lugt cac gia tri trén vio phuong trinh da cho, ta thay chi c6 2 = 3 thod man. Vay
nghiém ctia phuong trinh da cho la x = 3.
@ Binh phuong hai vé ctia phuong trinh da cho, ta dugc
— 2t +17T=a"—122+2

=222+ 13x+15=0

15
=1z = —lhoaczr = 5
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= Chuong 1. Phuong trinh va bt phuong trinh bac hai

Thay lan lugt cac gia tri trén vao phuong trinh da cho, ta thay chi c6 x = —1 thod man.
Vay nghiém ctia phuong trinh da cho la x = —1.

(4) Binh phuong hai vé ctia (1) ta duge 2° — 6z —4 =z — 4. (2)
Ta c6 (2) & 22— T2 = 0.
Do d6, phuong trinh (2) ¢6 hai nghiem lax =0 va z = 7.
Thay lan lugt hai gia tri trén vao bat phuong trinh z — 4 > 0, ta thay chi ¢c6 z = 7 thoa
méan bat phuong trinh.
Vay nghiém ctia phuong trinh (1) la z = 7.

@ Chuyén vé ta dudge v/222 + 3z + 1 = V22 + 4z + 3.
Binh phuong hai vé ctia (3) ta duge 2% + 3x + 1 = 2% + 4o + 3. (4)
Taco (4) &2 —2—-2=0.
Do d6, phuong trinh (4) ¢6 hai nghiém la x = —1 va x = 2.
Thay lan lugt hai gia tri trén vao bat phuong trinh 22 4 42 + 3 > 0, ta thay ca hai gia tri
déu thod man bat phuong trinh.
Vay phuong trinh(3) c¢6 hai nghiém la z = —1 va x = 2.

@ Ta co

2
e +r+62>0
V212 +3r—2=vVa2+r+6< ) - )
20°+3xr —2=x"4+x+6
Ve e R
Vr € R Tz =2
= ) & r=2 <
r+2r—8=0 T = —4.
r=—4

Vay, phuong trinh c6 nghiém = = 2 hoac z = —4.

Dang @ Giai phuaong trinh dang vax? +bx + c=dx + e

Phuong phap giai:
& Binh phuong hai vé cia phuong trinh (Iam mat can thic), ta duge

az’® 4+ bz + ¢ = (dx + e)?
Chuyén vé, thu gon ta dugce phuong trinh bac hai. Giai phuong trinh nay, tim nghiem.

& Thay ting nghiém vita tim duge vao phuong trinh ban dau. Nghiém nao thod man thi
nhan; nghiém nao khéong thoa thi loai.

& Két luan nghiém ctia phuong trinh da cho.

Giai cac phuong trinh sau:

a) V222 +3x—1=ux+3. b) v2z? — 3z — 1 =3z +5.

c) V69z2 — 52z + 4 = —6z + 4; d) vV—12% — 4z +22 = —22 + 5;
e) V—T7x? — 60x 4+ 27 + 3(z — 1) = 0; f) V322 -9z —5+ 22 =5.

o p@‘z(gfzf(zz;
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(& Chuyen dé 3. Phuong trinh quy vé phuong trinh bac hai

@ Taco: V322 —9x—5+2x=>5
= V312 -9 —-5=5—-2x
Binh phuong hai vé ctia phuong trinh (1), ta duge:
372 — 91 — 5 = (—2x + 5)?
=32" — 9z — 5 = 42” — 20z + 25
=—2"+11z —-30=0
= x = bhoacx = 6.

Thay lan lugt cac gia tri trén vao phuong trinh da cho, ta thiy x = 5 va x = 6 khong thoa
man. Vay phuong trinh vo nghiém.

ung, thuc tién

B v o

Khoang cach tit nha An & vi tri N dén cot dien C 1 10 m. Tit nha, B
An di x mét théo phuong tao véi NC mot goc 60° dén vi tri A sau do6
di tiép 3 m dén vi tri B nhu hinh bén.
(1) Biéu dién khoang cach AC va BC theo w. A
@ Tim z dé AC = SBC’.
(3) Tim z dé khoang cach BC = 2AN.

p . £ 7 N % N Py Ny 60°
Luu y: Dap so lam tron déen hang phan muoi.

10

(e 0@(71@1
@ Vi z la khoang cach AN nén x > 0.
AC = VAN? + NC2 —2AN - NC - cos 60° = vx2 + 100 — 10z
BC =+vBN? + NC? —2BN - NC - cos60° = /(x + 3)2 + 100 — 10(x + 3)
= V1?2 — 4z +79.

@ Ta c6 AC = SBC

8
= Va2 — 10x + 100 = 5\/;@ —4x 4+ 79

= 81 (2 — 10z + 100) = 64 (2* — 4z + 79)
= 172 — 5542 + 3044 = 0
= x =~ 25,6hoacr ~ 7

Vay x ~ 25,6 hodc x ~ 7.

» LaTeX Thene and Related Topics - B 0947 306 694



= Chuong 1. Phuong trinh va b4t phuong trinh bac hai

(3) Ta c6 BC =2AN
= Va2 —4r+79 =2
= 2% — 4o + 79 = 427
= 327 + 42 — 79 =0
= r &~ 4, bhoacr ~ —5,8

Ma vi x > 0 nén ta c6 x ~ 4, 5.

EVia2s)) xw

Mit cat ding clia cot cay so trén quoc 16 c6 dang nita hinh tron & phia
trén va phia dudi c¢6 dang hinh chit nhat (xem hinh bén). Biét rang dudng
kinh ctia nita hinh tron ciing la canh phia trén ctia hinh ch nhat va duong
chéo cua hinh chtt nhat ¢6 do dai 66 cm. Tim kich thudc ctia hinh chu
nhat, biét rang dién tich ctia phan nita hinh tron bang 0,3 lan dién tich &
clia phan hinh chit nhat. Ly 7 = 3,14 va lam tron két qua dén chit s6
thap phan thit hai.

T cm

(&) o@zym’a Goi duong kinh ctia nita hinh tron 1a z( cm)(z > 0). Do dai canh bén ctia hinh

chit nhat 1a v/662 — 22. Dien tich nita hinh tron 1a 2142° Dien tich hinh chit nhat 1a /662 — 22,
Theo gia thiét ta co:

1472
31407 3B — 22 e 157 — 1207667 — 22

8
62726400
2 ~ t4 .
S 29019 S 0,08

Vay kich thuée ctia hinh chit nhat khoang 40,08 cm x 52,44 cm.

EVa20))) v

Mot cong ty mudn lam mot duong éng dan tit mot diém A trén bo dén mot diem C' trén mot
hon dao. Hon déo cach by bién 6 km. Dé thyc hién, cong ty du dinh xay dung phan dusng éng
trén bo tit A dén B va duong éng dudi nude tit B dén C (hinh vé).

Biét gia dé xay dudsng éng trén ba 1a 50.000U S D médi km, va 130.000USD mdi km dé xay dusi
nuée. Xac dinh doan dudng tit A dén B dé tong chi phi xay dung lap dat tit A dén C khoang
1.170.000 USD.
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3 Chuyén dé 3. Phuong trinh quy vé phuong trinh bac hai

[} 0@1(}1@1 Diat @ = BH, z € [0;9]. Khi d6
C=v2?2+36;AB=9—=x
Chi phi xay dyng duong 6ng la

C(x) = 130.000vz2 + 36 + 50.000(9 — x)
Dé chi phi khoang 1.170.000, ta c6 phuong trinh

5
130.000vx2 + 36 + 50.000(9 — x) = 1.170.000 < = = 3
Suy ra AB=9—x =6,5 km.

Dang @ Phuong trinh chifa 4n dudi déu cin

Nguyeén tic co ban trong giai phuong trinh chita an dudi dau can la phai tim cach lam mat
dau can. C6 cac phuong phap thudng ding nhu: binh phuong hai vé, dat an phu, dua phuong
trinh vé dang tich, ...

Phuong phap 1. Binh phuong hai vé.

Thiét lap diéu kién roi sau d6 binh phuong hai vé.

B>0
@\/A:\/B@{ o
A= B.
B>0
Q\/A:B(:){ g

Phuong phap 2. Pit an phu.

Nhiéu phuong trinh, viéc binh phuong khong thé lam méat hét cin hoic lai dua vé nhiing
phuong trinh bac cao hon hai. Nhitng cau nhu vay ta khong nén binh phuong hai vé ma nén
stt dung phuong phap khac.

Sau day 1a mot s6 dang hay gap trong dat an phu:

& af(x)+ b/ f(x) =c Dat \/f(z) =t
& a(\/_:I: \/_) —I—b\/A.B =c (A,B 1& biéu thiic cia x). Dat VA+vVB=t=VAB=---
(Binh phuong t dé dua ra v A.B).
Phuong phap 3. Pua ve dang tich.
Néu phuong trinh dua duge vé tich ta c6 thé chuyén vé cac phuong trinh dé gidi hon. Chiing
ta c6 thé thuc hién théo mot trong nhitng huéng sau:
& Ghép nhém tao ra nhan tit chung.
L s A-B
¢ Bién ddi lien hop VA — VB =
VAVE
bét

hé s6 dé lien hgp tao ra nhan tit chung.

& Khi nham duge nghiém thi thém

Phuong phap 1. Binh phuong hai vé.
T S en
Giai phuong trinh /22 — 1 = V22 — 3z.
[} O(g\z(imc
V21 —4=+/22 —
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= Chuong 1. Phuong trinh va bt phuong trinh bac hai

T > 2
20 —42>0 x>2
& 9 9, < r=1&zx=4
20 —4=2"—3x x°=dx+4=0 A
Phuong trinh c6 nghiém duy nhat z = 4.
Giai phuong trinh 22 — 2x +5 =3z — 1.
[} Lot gidd.
Vat—2x+5=3r—-1 .
x> =
32— 1> 0 v 3
) , & 3 & r=1 ©zr=1
x*—=2rx+5=(3zx—1) 82 — Ay —4—0 1
r = —
2

Vay phuong trinh c6 nghiém duy nhat x = 1.

Giai phuong trinh vz + 3+ 22 — 1 = 3.
[ 0@%5{&2 Phan tich: 2 vé khong am neén ta c6 thé binh phuong duge, binh phuong sé méat

dan s6 luong can di.
Vi+3++v2x—-1=3(DK: x>
o (Ve r3+v2r—1)" =9
S3r+2+2/(x+3)2x—-1)=9
e 2/(r+3) 2z —1)=7-3z
7T—3x >0
4(22% 4 5 — 3) = (7 — 3z)?

)

DO | —

7
«{7=3
2® — 621 + 61 =0
T < Z
-3
4 [r=1 ©2=1(TMDK)
L =61
Vay phuong trinh c6 nghiém duy nhat x = 1.

Phuong phap 2. Pit an phu.

Giai phuong trinh 222 — 2z + /(z + 1)(z — 2) = 14.
c&@%m Dit /(z+ D)z —2)=t (t>0)=a2?—z—-2=1=2>—ax=1>+2.

Vay ta c6 phuong trinh:
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(& Chuyen dé 3. Phuong trinh quy vé phuong trinh bac hai

t=2

22+ 2)+t=14 2 +t-10=0% _5 :
t=7(loai)

T = —2

Vay Vet =2 =2 @2’ —r-2=der’—r—6=0 |
Tr =

Phuong trinh c6 2 nghiém » = —2;z = 3.

EEEED)) v o

Gidi phuong trinh vz — 1+ 3 — 2+ —22 + 42 — 3 = 3.
r&@ym DK: 1<z <3Ditvr—1+V3—z=1t(V2<t<2)

t? -2
=12=2+2\/(r—1)3—2)=> V-2 +4x -3 = 5
Khi d6 ta c¢6 phuong trinh:
2 _ t=2
t+ =3&t?4+20-8=0%& L et=2
t = —4(loai)

Khi d6tacovV—a2+4r —-3=1 —2’+42-3=11=2.
Phuong trinh c6 nghiém duy nhat z = 2.

Giai phuong trinh /2 + 7 + vo + 3 = 4.
[} o@z(jm DK: z > —3.
Diat /2 +7=a;v/r+3=0>b(b>0)

Ta c6 hé

at+b=4
a® — b =

(a—2)(a®>+a+10) =0

{b:4—a {b:2
= = .
a = a=?2
Vay ve+3 =2 x=1.
Phuong trinh c6 nghiém duy nhat z = 1.

Phuong phap 3. DPua vé dang tich.

Giai phuong trinh /o —1+3v3 — 2 — V—22 + 42 — 3 = 3.
éu@gMADK1§x§3
Vr—14+3V3—oz—vV—-224+42—-3=3
SVr—1+3V3—z—/(z—1)3—2)—-3=0
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= Chuong 1. Phuong trinh va bt phuong trinh bac hai

Vay phuong trinh ¢6 mot nghiém z = 2.

Giai phuong trinh vz +3 — 22 — 1 = 22 — 32 — 4.
, 1
[ 0@‘%[{&. Dk: z > 3

Vr+3—V2r—1=22-3x—-14
r+3—-2x+1

@\/x—i—a—F\/Qz’—l =@-9@+l)

—x

= Vr+3++2z—1 ==Y+l
r=41

< - — e 41(2)

VI +3++42z -1
1
Phuong trinh (2) v6 nghiém vi v6i z > 3 thi VI <0< VP.
Vay phuong trinh c6 nghiém duy nhat x = 4

Giai phuong trinh /o —2 + 22 — 32 — 1 =0.

[ 0@2(2717(51:. Phan tich: Ta nham dugc mot nghiém clia phuong trinh 1a z = 3 va néu tai z = 3
thi /= — 2 1& 1 nén néu ta trit n6é cho 1 thi sé tao duge nhan ti = — 3

.DK: x > 2.

Vr—2+4+22-32x—-1=0

S (Vr—2-1)+2*-32=0

r—3
&S — + —-3)=0
vVr—2+1 (e )
-3
@(x_3>(x—+x):o
r—2+1
r=3
= Tz —3 .
— +2x=0(2
ver—2+1 o ()

Phuong trinh (2) véi diéu kién x > 2 thi phuong trinh (2) ¢6 VT > 0 nén (2) vo nghi¢m.
Vay phuong trinh c6 nghiém duy nhat 1a x = 3.

B sai i

& Bai 41. Giai cac phuong trinh sau:

a) V21?2 —3x —1=+/2x+3. b) Vdr? — 6z — 6 = /22 — 6.
c) Ve +9=2z-3. d) v—2?4+4r—-2=2—u.
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3 Chuyén dé 3. Phuong trinh quy vé phuong trinh bac hai

e) vV2—xz+2x=3 f) Vv—2?24+T7x—6+z =4

[ /‘[m)’?y f/{z‘/ijzf(zzl
®

V22 —3r—1=+2x+3
20 +3>0
22 —3r—1=22+3

-3
x> —
= - 2
202 —5r —4=0
>—3
x PR
N - 2
54+ +/57
xr =
4
5+ /57
<:>SL’:T.
5 — /D7 5+ /b7
vaytapnghiemlasz{ - ;+4 }
Vazr? — 6z — 6 = V22 —6
2 —6>0
=
4o —6x —6=2>—6
22 —6>0
=
322 — 62 =0
< —V6
z>V6
= -
xr =
xTr =
S e d.
Vay phuong trinh vé nghiém.
vVr+9=2x—-3
20 —3 >0
r+9=42>—12z+9
> =
& r=9
422 — 132 =0
3
x> —
-2
= z=20
13
T
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- 13
T =—.
4

13
Vay tap nghiém la S = {Z}
V—al4+dr—-2=2—=x
2—x>0
=
— A —2=2*—dr+4

z <2
=
202 — 8 +6=0

r <2
<~ T =
=
> T =
Vay tap nghiem la S = {1}.
5)
V2—1+2r=3
S V2—r=3-2z
{3—2x20
=4
2 —x=42>—12x+9
x<§
& -2
42 — 1z +7=0
ﬂz:<§
-2
= r=1
7
"=
=T =

Vay tap nghiém la S = {1}.
V—a?4+Tr—6+x =4
SV-at4+Tr—6=4—=x

4 —x2>0
=
— 224+ Tr—6=2>—8x+ 16

r <4
=
212 — 152 422 =0

r <4
11
r = —
2

70
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(& Chuyen dé 3. Phuong trinh quy vé phuong trinh bac hai

= T = 13
=
Vay tap nghiém la S = {2}.

& Bai 42. Cho tam giac ABC va ABD cung vuong tai A B
nhu hinh bén v6i AB = x, BC =5 va BD = 6.
@ Biéu dién do dai canh AC va AD théo x. 6 S

(2) Tim z dé chu vi ctia tam giac ABC 1a 12.
@ Tim = dé AD = 2AC. D A C

@ Vi z la khoang cach AN nén x > 0.
AC = VAN?2 + NC?2 —2AN - NC - cos 60° = V22 + 100 — 10z
BC =+VBN?+ NC? —2BN - NC - cos60° = \/(x + 3)2 + 100 — 10(x + 3)
=22 — 4z +79.

@ Ta c6 AC = SBC’

= V22 — 10z 4 100 = gm
= 81 (2* — 10z + 100) = 64 (2* — 4z + 79)
= 172 — 554z + 3044 = 0
= x ~ 25, 6hoacr ~ 7.
Vay x ~ 25,6 hoac x =~ 7.
(3) Ta c6 BC =2AN
= Va2 -4z +79 =2z
= 2% —dx + 79 = 422
=31 +42—-79=0
= x ~ 4, 5hoédcr ~ —5,8.
Ma vi z > 0 nén ta c6 x = 4, 5.

& Bai 43. Mot ki su thiét ké duong day dien tu vi trf A dén vi tri S va tit vi tri S dén vi tri C
trén cu lao nhu hinh bén.

)»)))/\))))\ il

Tien cong thiét ké moi ki-1o-mét duong day tit A dén S va tir S dén C lan lugt 14 3 trieu dong va 5
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= Chuong 1. Phuong trinh v3 bit phuong trinh bac hai

trieu dong. Biét tong s tién cong 1a 16 trieu dong. Tinh tong s6 ki-lo-mét duong day da thiét ké.
[} /‘[uo;(zﬁ c/(zfzzéfzfd,zf/. Dat BS =z (ki-lo-mét) v6i 0 < o < 4. Suy ra AS =4 — x.
Ap dung dinh 1y Pi-ta-go trong tam giac BC'S ta ¢6 CS = /1 + 22 (ki-16-mét).
Tong s6 tien dé 1ap dat 1a 5v/1 + 22 + 3(4 — 2) (triéu dong).
Vi tong chi phi 1ap dit 14 16 triéu dong, nén ta c6 phuong trinh
V1422 +34—2)=16<5V1+22=4+3zx

& 25(1 4 %) = 16 + 242 + 92*(z > 0)
3 .
& 162° — 242 +9=0 1 = Z(théa didu kien0 < z < 4).

Téng quang duong da thiét ké 1a

/ 9 3 9, .
= 1+E+4_Z_§(kl_b_met>'

& Bai 44. Cho tt giac ABCD ¢c6 AB 1. CD; AB = 2;
BC =13; CD = 8, DA = 5. Goi H la giao diém ctia
AB va CD va dat x = AH. Hay thiét lap mot phuong
trinh dé tinh do dai z, tit d6 tinh dien tich ti giac
ABCD.

o Hocong f/(z?/z(jzf(z’zf. Diat AH = x. Khi d6 theo dinh If Pythagore, ta c6 DH = /25 — 22. Tit
BH? + CH? = BC?, bién ddi va rat gon hé thitc nay ta duge phuong trinh
425 — 22 =19 — x

Giai phuong trinh nay ta dugc nghiéem x = 3. Tw day ta tinh duge Sapecp = Supe — SHap =
30 — 6 = 24 (dvdt).

& Bai 45. Giai phuong trinh va2 + 2 + 2 = 222 + 22 — 2.
(e} Hm)y c/rz’/iiz'(z’,zi. Dat t = va? + o+ 2(t > 0) ¢6 phuong trinh:

t=2
t=2-6< —3
t = — (Loai)
2
r=1
Vay Vil +r+2=2< 5
r=—

Phuong trinh c¢6 2 nghiém z = 1; 2 = —2.
& Bai 46. Giai phuong trinh /(z — 1)(z + 2) = 222 + 2z — 10.

(e} Hwo‘nj f/f?/z(izfrézf. Dit v/(z — 1)(x +2) = t(t > 0) thi 2% + 2 = t* + 2 ta c6 phuong trinh

t=2
t=2*+2) - 102 -t —-6=0% _3
t = —(loai)
2
T =2
Vay /(z —1)(z+2) =2 & 5
T =—
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3 Chuyén dé 3. Phuong trinh quy vé phuong trinh bac hai

Phuong trinh c6 2 nghiém z = 2;2 = -3
& Bai 47. Giai phuong trinh /1 — 2 + 1+ 2+ 3v1 — 22 = 5.

t?—2
2

l&f@@y%%y&ﬂﬂé—1§x§1D$vq—I+V1+x:ﬂ¢§§t§2ﬂm\ﬂ—x2:

khi d6 ta c6 phuong trinh
t=2
t?—2
=5& -8 .

t= ?(loai)

Vay v1—22 =12 =0.

Phuong trinh c6 nghiém duy nhat x =0
& Bai 48. Giai phuong trinh vz +1+Vz —2+ 2+ Va2 —2—2=238.
[ /‘/uoy cz/({/é/cmz DK: z > 2.

t+3

241
Dat vVe+1+vVx—2=t(t>0)thiz+Va?2—z—-2= ;— ta co
241 t=3
L DR N
2 t = —5(loai)

Vayr+vVai—r—2=5& Va2 —z—2=5—1< =3 (thta man diéu kién).

Vay phuong trinh c6 nghiém duy nhat x = 3
& Bai 49. Giai phuong trinh /z — 1+ 2z +2 =5.
rﬁf@@y%%yhAIﬁtﬂm—lzmv%+2:b@20)MCém

a+2b=>5 a=1

3 9 = .

a> —b"= -3 b=2
Vay Ve +2 =22 =2.
phuong trinh c6 nghiém duy nhat z = 2
& Bai 50. Giai phuong trinh —v1 — 22 + 1+ 2 ++/1—2=1.
(2 Hzr(figjz/&’/’z(fz'éz; Vi-22+/1+z+V1i-z=1(Vi-2-1)V1+2-1)=0&2=0.
Phuong trinh ¢6 nghiém x = 0.
& Bai 51. Giai phuong trinh /x + 3+ v2r — 1+ 2?2 —4=0

, 1
@f@%gﬁ%ﬁ%Dszg.
Vi+3+V2r—1422—4=0 (Vr+3-2)+(V2r—1-1)+2?2—-1=0

1 2
s (x—1 + +2r+1)=0&z=1.
( )(\/x+3+2 V2r—1+1 )

Phuong trinh ¢6 mot nghiém la x = 1.

& Bai 52. Giai phuong trinh a2 + 3 = V2 + 3 + 323 — 3.
[} Hmfg f/d/éﬁzfdzf. bK: z > -3
Vit +3=Vr+3+3 -3 Va2+3 -V +3=3(2-1)
: - Do) e |
=3(x—1)(z* +x & .
Va2 +3+Vx+3 Va2 +3+ Ve +3 =32+ +1)(2)
. 1
Thay phuong trinh (2) vo nghiém vi VT < 7 < VP.

Vay phuong trinh c6 mot nghiem duy nhat z = 1.

& (x—1)
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& Bai 53. Giai phuong trinh va2 + 3 = v/22 + 6.
r > =3 r=-1

N Hoono din oiéi. VIR + 3 =27 + 6 < a &

J T 2+3=20+6  |z=3
Phuong trinh c6 2 nghiém » = —1;z = 3.
& Bai 54. Giai phuong trinh /222 4+ 2 =12z + 1.
N Huong din gici. 2 + 2 +1e vzl & 1

LONG dall gLal. x =X xr =

J T 202 +2 = (z + 1)

Phuong trinh ¢6 2 nghiém = = 1.

& Bai 55. Giai phuong trinh z + 3+ 3z +1 = 4.
() Hmfg c/é/ifzfa’zl Dkiz>-3. Vo +3+V3rx+1=4 322+ 100 +3=6—2x
<3

37° + 10z + 3 = (6 — 27)?
Phuong trinh c¢6 2 nghiém x = 1.

<z =1 (tmdk)

& Bai 56. Giai phuong trinh 2z +3 — V4 — 2 = 2.

, N -3
() /L[L{()lclﬁ (/(z‘/z(i/jzfdz; DK: <> <z <A4.
V2r+3—Vi—-ao=2& V2o +3=Vi—-a+2&4/4—x=3x—-5
5)

> =
={""3 < z = 3 (théa man diéu kién)
16(4 — x) = (3x — 5)?

Phuong trinh c6 1 nghiém x = 3.

& Bai 57. Giai phuong trinh a2 + 42 +4 — Va2 + 22 — 2 = 2.
() Ha(fg f/(?/éf[d(l DK: 2?2 + 2z —2 > 0.

V2 +dr+4—Va2+2r—2=2<Val+4r+4 =22 +2x —2+2
Sl 4dr+4=0>4+20 —24+4+4V2+ 20 -2 2Vl +2r —2 =2+ 1

z>—1
420 —2=(z+1)?
Phuong trinh ¢6 1 nghiém x = 1.

< =1 (théa man diéu kien)
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4 BAI TAP TONG HOP
I. BAlI TAP TRAC NGHIEM

¢ Cau 31. Biéu thic nao sau day la mot tam thic bac hai?
@) f(r) =2 - ng + 2023. f(x) = v22% — 2z + 2023.
©f(fv)=(i> —%—3. ®) f(z) =z + 3/ — 2023.
[ Mm% din & Tam thitc bac hai c6 dang y = ax? + bz + ¢ véi a # 0.
Do dé, f(x) = v/2x? — 22 4 2023 13 mot tam thitc bac hai.

¢ Cau 32. Trong céc biéu thiic sau, biéu thitc nao 1a tam thiic bac hai?

@) f(z) = (m—1)z%+ 2z +5. ® f(z) _a? +21
© f@) =+ 3 © f(x) =2 + 25

[ Huo/% din & (D) Tam thitc bac hai c6 dang f(z) = ax2 +bx +c v6i a # 0.
Do d6 f(x) = 22* + 2 — 5 thoa dé bai.
¢ Cau 33. Cho tam thiic bac hai f(z) ¢6 bang xét dau nhu sau.

T |—o00 -1 1 +o0

f(x) + 0 - 0 +

Véi x thude tap nao sau day thi tam thic f(z) nhan gia tri am?

@ (-1;1). (—o0; 1).
© [-1;1]. @ (—00;=1) U (1;+00).
[} Hwa//g din & (A) Dua vao bang xét dau, f(z) nhan gid tri am (f(z) < 0) véimoi z € (—1;1).

¢ Cau 34. Cho ham s6 bac hai y = az® + bz + ¢ (a # 0) ¢6 do thi (P), dinh cta (P) duge xac
dinh béi cong thic nao?

o1(4-2) 0:(52)
or(43) oi(£°2)

' R . b A
(2} Hwo"/g diin @ (A) Db thi ham s6 y = az? 4+ bz +c (a # 0) la parabol ¢6 dinh I (—% —E).
¢S Cau 35. Bang xét dau
T | —00 1 3 +o00
f(z) -0 + 0 -

la ctia tam thic bac hai nao dué6i day?
@f(m):—m2+4x—3. —a:2—4x—|—3.

® f
© f(z)=-2>+z-3. @ ) = —2? + 4x.
[ Hz,w% c/anae @Tu’ bang xét dau suy ra hé s6 a < 0 nghiém cuia biéu thic 1a = 1 hoiic
x=3.Dodé6 f(x) =—x*+ 4z — 3.

¢ Cau 36. Da thiic ndo sau day la tam thiic bac hai?
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= Chuong 1. Phuong trinh v3 bit phuong trinh bac hai

@A) 323 — 2% + 22 + 1. ® z*+ 3z — 2.

© z—3. D) 22 +2.
X Haaéy diin 8 @ Da thiic 22 + 2 1 tam thic bac hai.

$> Cau 37. Tim khing dinh ding trong cac khang dinh sau

() f(x) =2z — 4 1a tam thic bac hai.
f(x) = 32? 4+ 2z — 5 1a tam thiic bac hai.
© f(x) =323+ 27 — 1 1a tam thiic bac hai.
DO f(z) = 2* — 2% + 1 1a tam thiic bac hai.

(e} Haoﬂj din & Ta c6: f(z) = 3z* + 2z — 5 1a tam thiic bac hai

¢ Cau 38. Ham s6 ndo sau day khong phai 1a ham bac hai?

@A) f(z) =3+ 9z — 22> f(x) = 2.52% — 2.
© f(x)= 2022z + 2023. D) f(x) =2?+1.
e luong din @ (C) Ham sb f(z) = 2022z + 2023 1a ham s6 bac nhat.

$® Cau 39. Cho bang xét dau ctia tam thiic bac hai f(z) = ax?® + bx + ¢ nhu sau:

x —00 0 3 +00

f(z) — 0 + 0 —

Ménh dé nao sau day sai?

@) f(z) <0z € (—o0; 0] U [3;4+00).
f(z) =0z €{0;3}.
© f(z) >0<xe|0;3].
D f(z) <0<z € (0;3).
() Haomj diin @ (D) Dua vao bang bién thién, ménh dé sai la f(z) < 0 < x € (0;3).

¢ Cau 40. Biéu thiic nao sau day la tam thitc bac hai?

@) f(z) =223 +3z + 1. ® f(z)=—
© flz)=2—4 ® f(z) = —2*+ 3z —5.
[ H‘“”gﬁ din & @ Tam thitc bac hai ¢6 dang f(z) = ax? + bx + ¢ v6i a # 0.

Do d6 f(z) = —2% + 3z — 5 1a mot tam thitc bac hai.

> Cau 41. Trong cac bicu thitc dusi day, bicu thitc nao 14 mot tam thitc bac hai?

@ f($)=$12+3. f(z) = 02? + 2x.
@f(:r;):p D®) f(z) =2z +1.

[} Haonj diin B (A) Trong cac biéu thitc trén f(z) = 2% + 3 1a mot tam thitc bac hai.

> Cau 42. Tim khing dinh ding trong cac khéng dinh sau.

@) f(x) = 3z% + 22 — 5 1a tam thiic bac hai.
f(x) = 22 — 4 14 tam thtic bac hai.

© f(x) =32+ 2z — 1 la tam thic bac hai.
D) f(z) = 2* — 2% + 1 1a tam thitc bac hai.

[} Hmmdf din & (A Q f(x) = 32? + 2x — 5 1a tam thiic bac hai.
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(& Chuyen dé 4. Bai tap téng hop

9 Cau 43. Bat phuong trinh nao sau day la bat phuong trinh bac hai mot an

@A) 2z +1>0. ® 2>+ 3z +6 > 0.
© 22+ 3y <0. (D) 32% + 4y*> < 0.
(&) /—[uzfy din & (B) Bat phuong trinh 2 4+ 3z + 6 > 0 la bat phuong trinh bac hai mot an.

& Cau 44. Biéu thic nao sau day la tam thic bac hai?

@) f(x)=2x—1. f(z) =a® + Tx — 2022.

© f(z) =322+ 2z — 10. D) f(x) =+Va% — 4z + 3.
e ucong din @ (C) Biéu thitc tam thitc bac hai la f(z) = 32% + 2z — 10.
¢ Cau 45. Cho ham bac hai y = az® +bx +c¢ ,a # 0 c6 do thi Y
nhu hinh vé duéi day. Ham sd da cho dong bién trén khoidng nao
sau day?

@ (o003 —1). ® (=2+00). © (~1;+00). @ (~00;0).

x

o Hwoffy din @ (C) Ham s6 di cho ddng bién tren khoéng (—1; +00).
¢ Cau 46. Tap nghiém cia bat phuong trinh 22 — 72 4+ 12 < 0 1a

@) @. (—00;3) U (4; +00).

© (3;4). D) (0;4).
[ Huoélj din @ (C) Tam thitc bac hai f(z) =22 — Tz +12c6a=1>0, f(z) =0 & B
Theo dinh 1y vé dau tam thiic ta c6 tap nghiem ctia bat phuong trinh da cho 1a (3;4)
$> Cau 47. Toa do dinh ciia parabol y = —32% + 62 — 1 1a

@) I(2;-1). 1(1;2). © I(—2;—25). ©) I(—1;—10).
[ Haoéy din G @ Ap dung Iy thuyét v6i ham sb bac hai y = az? + bz 4 ¢ thi do thi la parabol

A
c6 dinh 1 b._A = Toa do dinh la I(1;2).
2a 4a

¢ Cau 48. Cho ham s6 bac hai y = az? + bz + ¢ (a # 0) ¢6 do thi (P). Dinh ctia (P) duge xac
dinh bdéi cong thic nao?

b A b A
I(-2-2). (-2,
® ( a’ 4a) ( 2a’4a>
b A b A
) R —— I{—;— ).
© ( 2a’ 4a) © (2(1’4@)
b A
N Hong din &K ————— ) la di § cy = az? .
/‘[uo?j din @ @ I( 5 4&) la dinh ctia parabol (P): y = az® + bx + ¢
$© Cau 49. Bat phuong trinh ndo dudi day 1a bat phuong trinh bac hai mot an x?
A 1-2<0. ®B) 9 — 2% > 0.
© z(2* —3z+2) > 0. D) 222 =323 +1<0.
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= Chuong 1. Phuong trinh v3 bit phuong trinh bac hai

o Hmfy din & (B) Bét phuong trinh bac hai mot an z 14 9 — 22 > 0.

$© Cau 50. Da thiic nao dudi day 1a mot tam thic bac hai?

@A) g(x) = 2* — 2% + 3. ® f(z) =2z —1.
© k(z)=22%+ 2%+ 1. D) h(z) = 2? — 3z.
[ Hazmj din & (D) Da thic h(z) = 2% — 3z 1a mot tam thitc bac hai.

¢ Cau 51. Cho ham s6 bac hai f(x) = az? + bz + ¢ véi (a # 0) c6 do thi

nhu hinh vé. Chon khang dinh ding,. n
@) f(z) > 0,Vx € (—o0;1) U (4; +00).
f(z) < 0,Vz € (0;4).
© f(z) <0,Vx € (—1;4).
D) f(z) > 0,Vx € (3; +00). o

(2} Hm)y din @ (A) Dyta vao dd thi ta c6 f(x) > 0,Va € (—o0; 1) U (4; +00).

$> Cau 52. Bang xét dau sau day 1a bang xét dau clia tam thitc bac hai nao?

—00 1 +00
Yy - 0 -
@A) f(r) =42 — 8x + 4. ®) g(z) = 2® + 2z — 3.
© h(z) = —622 + 121 — 6. D) k(x) = —22% — 42 + 6.

(e} Hwo‘g din @ (C) Dua vao bang bién thién ta thiy tam thiic bac hai chi ¢6 mot nghiem z = 1

va luon am véi moi z # 1, do d6 hée s6 a < 0.
Ta thay ham s6 h(z) thoa man.

¢ Cau 53. Cho do thi ctia ham s6 bac hai y = f(x) nhu hinh vé. Tap nghiém ctia bat phuong

trinh f(z) <0 la

Y
2
—2 0/1 T
2
@ (—o0; —2)U (%;'{'OO). [—2;%}

(©) vo nghiem. D) (—2; %)

() Hw)élf din & (D) Dua vio do thi ham s6, tap nghiém ctia bat phuong trinh f(z) < 0 la

()

C.
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(& Chuyen dé 4. Bai tap téng hop

$> Cau 54. Cho tam thic bac hai f(z) = az® + bz + ¢ v6i a > 0 vi A = b*> — 4ac. Phat biéu nao
sau day dung?

(A) Néu A >0 thi f(z) >0 ,Vr € R,

Néu A > 0 thi f(z) <0 ,Vz € R.

(©) Néu A <0 thi f(z) >0,Vr € R.

(D) Néu A <0 thi f(z) <0,Vr € R,
N lucong din & (C) Phat biéu ding 1a “Néu A < 0 thi f(z) >0 ,Vz € R .

¢ Cau 55. Tam thitc bac hai nao sau day c6 bang xét dau nhu sau?

T —00 -2 4 400
f(z) — 0 + 0 —
@) f(x) = —2*+ 22 +8. ®) f(r) = —2*— 62+ 8.
© f(z) =2+ 6z —8. D) f(x) =2*> -2z —8.
o Hecong din @ (A) Xét f(x) = —2% + 2z + 8 ¢6 A = 36 > 0, hai nghiem phan biet 1a 21 = —2
, T3 =4 vd a = —1 < 0 nén ta c6 bang xét dau f(z) nhu sau
T —00 -2 4 +00
f(x) — 0 + 0 —

¢ Cau 56. Tam thtic bac hai f(z) = 222 + 2x + 5 nhan gia tri duong khi va chi khi

@) r eR. ®) = € (0; +00).
© z € (—o0;2). D) = € (—2;+0).
(2} Hwo/n(j diin @ (A) Do tam thiic bac hai f(z) = 202+ 22 +5c6a=2>0va A' = —9 < 0 nén

tam thiic bac hai f(z) = 222 + 22 + 5 nhan gia tri duong khi va chi khi z € R.

> Cau 57. Cho tam thic bac hai f(z) = az? + bz + ¢ (a # 0) ,A = b* — dac. Ta c6 f(x) < 0 v6i
x € R khi va chi khi

a<0 a>0 a>0 a>0
®{A<0' {A<o' ©{Azo' ®{A§0'

a<0

N one din & (A) Ta o f(x) < 0 v6i € R khi va chi khi .
z(/(y an Q f(z) A <0

vé bén.

Dat A = b — 4ac, tim dau cia a va A. ol 1 Tk
@A) a<0,A=0. ® a<0,A>0. v
© a>0,A>0. D a>0,A=0.

[ Hwofﬁ din & (C) Parabol trong hinh vé ¢6 bé 16m quay lén nén he s6 a > 0.

¢ Cau 58. Cho ham s6 y = f(x) = az® + bxr + ¢ ¢6 do thi nhu hinh Y \ y = f(x)

Parabol cit truc hoanh tai 2 diém phan biét nén phuong trinh bac hai f(x) = 0 ¢6 2 nghiém phan
biet, do d6 A > 0.

¢ Cau 59. Tam thitc bac hai f(x) = 4 — 2? duong tai gia tri nao dudi day?
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= Chuong 1. Phuong trinh v3 bit phuong trinh bac hai

@IQZB. ZL’1:—1. ©$3:—5 @IOIQ
[} Ha’dy diin & Thay z; = —1 vao tam thitc bac hai, ta duge f(—=1)=4—(=1)>=4—-1=
3> 0.
Vay tam thiic bac hai f(z) =4 — 2* duong tai gia tri x; = —1.

$> Cau 60. Biét tam thiic bac hai f(z) = az? +br +cc6a >0 ,A = b — 4ac = 0. Khang dinh
nao duéi day dung?

@ f(z) <0,z eR. ®) f(r) >0 ,Vz € R.
© f(z) <0,VzeR. ® f(z) >0,Vz e R.
0
(e} Haaff diin @ (D) Vi tam thiic bac hai f(r) c6 {Zi 0 nén f(z) >0 ,Vz e R.

$» Cau 61. Biét tam thiic bac hai f(z) c6 bang xét dau nhu trong hinh vé. Tap nghiem ctia bat
phuong trinh f(z) >0 la

x —00 0 2 +o00

f(x) = 0 + 0 -

@A) (—00;0) U (2; +00). ®) [0;2].
© (0;2). (D) (—o0; 0] U [2; +00).
[} Hao}czﬁ din & Duya vao bang xét dau, ta c¢6 f(z) 2 <:> x € [0;2].

Vay tap nghiém ctia bat phuong trinh f(z) > 0 la [0;2].

@

¢ Cau 62. Cho ham sb bac hai y = f(x) ¢6 do thi nhu trong hinh vé. y
Khang dinh nao dudi day ding?
@) f(x) >0 ,Vz € (—oo; —1) U (2; +00).

[\
8

f(z) >0 ,Vz € (—o0; —1] U [2;+00). IR
© f(z) >0,Vx € (—1;2).
D®) f(z) >0 ,Vz € [-1;2].

(2} Ha‘dy din @ (A) Dua vao do thi, ta c6 f(z) >0 ,Vz € (—o0; —1) U (2; +00).

¢ Cau 63. Tam thiic bac hai nao c¢6 bang xét dau nhu hinh vé?

T | —o0 -3 2 +00

f(x) + 0 — 0 +
@ f(z) = —a*+z+6. fz) = —22% — 2z + 12.
© f(x) =222+ 22 —12. ©) f(z) =2 —z—6.

[} /{mfg diin B @ Duya vao bang xét dau ta c¢6 tam thitc f(x) = 0 ¢6 hai nghiem z; = —3; 2 = 2
va hé s6 a > 0. Chi ¢6 tam thiic f(x) = 22 + 22 — 12 thod man.

$> Cau 64. Cho tam thiic bac hai f(z) = 2? — 2max +4m. S6 cac gia tri nguyén ctia m dé f(z) > 0
Ve e R.

@ 6. ® 3. © 5. ©) 4.
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(& Chuyen dé 4. Bai tap téng hop

[} Hmfy din Q @

a>0

ISO
1>0
m?2—4m <0
S 0<m<4.

22 = 2mr+4m > 0,Vr e R &

>

=

Do m € Z nén c6 6 gia tri nguyén ctia tham s6 m.
¢ Cau 65. Cho ham s6 f(x) = 2%+ az? + bz + ¢, (a ,b,c € R) ¢6 do thi (C). Biét rang f(x) ¢6
hai diém cuc tri z; , 2o thod man f(z;) = f(x2) + 4. Dudng thang qua diem M (x; f(x2)) cit (C)
tai diém thit hai N (zo; f(22)). Goi y = g(z) 1a ham s bac hai c6 do thi qua N va hai diém cuc
tri ctia (C). Dién tich hinh phang giéi han béi hai dusng y = f(z) va y = g(z) bing
19 25 23 37
®T 0 ©T i)
(2} /‘/umj din & D) Ta c6 f(z) — g(x) = z° + -+ ¢6 ba nghiem zq , 21 , 2o nén f(z) — g(z) =

(x —x0) (x — x1) (T — a).
Ta c6 f'(z) =322 +2ax +b =3 (x — x1) (x — z2).

T2 2 1
Do d6 f(x2) — f(x1) = /f’(:z:)dx = /3(3: — 1) (v —x2)dr = 5 (21 —29)° = —d & 1y = 21 + 2.
1 T 9
Vi x; , 2 la hai nghiém cta f/(z) = 0 nén théo dinh i vi-ét c6 x; + x5 = _Ea.

Duong thang M N : y = f(x3) nén phuong trinh f(z) — f(x9) = 2 + ax? + bz + ¢ — f(x2) c6 hai
nghiém xg , z (trong d6 xs 1a nghiém kép) va cting théo dinh 1i vi-ét c6

x0~|—.7c2—|—:c2:—a:>x0:g(xl—i—:UQ)—Qa:g = 35612_1:2 = 3I1_<2$1+2) =x; — 1.
Vay f(2) = g(x) = (v —m) (2 = (01 +2)) (@ = (31 = 1))
Suy ra S = / (2 —21) (= (21 +2)) (z — (1 — 1)) do = il))—;
BANG DAP AN
(31 BJ32 D|33 AJ34 A|35 A)36 D|37 B|38 c|39 D40 D
(41 All42 Al(43 BJ44 c|45 cll46 c]47 B|48 cll49 Bl50 D
(51 A)52 |53 D|54 C|55 A56 A|57 A58 C|59 BJ60 D
(61 BJ62 A)63 C|64 AJ65 D]

& Bai 58. Xét dau tam thiic bac hai f(z) = 22% — 9z + 4.
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= Chuong 1. Phuong trinh v3 bit phuong trinh bac hai

1
r=_ B
(e} Ha’o% f/(z”/zéfz'd,zl Xét f(z) =0« 2. Khi d6 ta c6 bang xét dau nhu sau:
r=4
r | —00 L 4 400
2
y + 0 - 0 +

. 1 1
Dua vao bang xét dau suy ra f(z) > 0 khi z € (—oo; 5) U (4;4+00); f(z) < 0 khiz € (5;4).
& Bai 59. Giai bat phuong trinh 322 — 2z — 8 > 0.

o H’”"j’ﬁ f/(‘?/ifz'(z’,zf; Tam thitc bac hai f(z) = 322 — 22 — 8 ¢6 hai nghiém phan biét 1a z; = ?;

To = 2.
—4
Via=3>0nén f(x) duong trén cac khoéng <—oo; ?> . (25 +00).
) —4
Vay bat phuong trinh 322 — 22 — 8 > 0 ¢6 tap nghieém la (—oo; ?) U (2; 4+00).

& Bai 60. Dya vao do thi clia ham s6 bac hai sau day, hay lap bang xét dau va két luan ve dau
cua tam thic bac hai tuong tng

)
flx) = —a* -5z + 4
20
O
_ -1 r

[ /—[uozczﬁ (/({/z(yzf(z’zi. Bang xét dau ciia tam thic bac hai

T —00 —4 -1 +00

f(@) T

Vay f(z) >0z € (—4;—-1).
flz) <0& x e (—o0;—4) U (—1;+00).

& Bai 61. Xét dau clia tam thiic bac hai sau f(z) = —622 + 192 — 15.

5
T =
o Hucing f/f;,z,jzfsz; X6t —622 + 197 — 15 = 0 < ) g
, Tr = 2 .
Bang xét dau
3 5
x —o0 5 = +o0
9 3
Y — 0 + 0 -
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(& Chuyen dé 4. Bai tap téng hop

& f(z)=0khiz=
& Bai 62. Xac dinh m dé cac da thic sau la tam thic bac hai

a) f(x) = (m+1)z?+ 2z +m. b) f(x) = (m—1)23 +22% —x +m.
e luong f/afnjmig,

(1) f(z) la tam thiic bac hai & m +1#0 < m # —1.
(2) f(z) la tam thic bac hai &m —1=0<m = 1.
& Bai 63. Duya vao do thi ctia ham s6 bac hai tuong ting, hay xac dinh tap nghiém clia cac bat

phuong trinh bac hai sau day

a) 2 +2,5x — 1,5 > 0. b) —x? — 8z — 16 < 0.

[ Hwo‘fy r/('z?/z(fz'd Z.

2
@ Duya vao do thi, ta c6 tap nghiem la R\ {—4}.

, X 1
(1) Dua vao d6 thi, ta c6 tap nghiém (—oco; —3] U [—; +oo).

& Bai 64. Do cao so v6i mit dat ctia mot qua béng dude ném lén théo phuong thing ding duge
mo ta bdi ham s6 bac hai h(t) = —4,9t* + 20t + 1, & d6 do cao h(t) dugc tinh bang mét va thoi
gian ¢t dugc tinh bang giay. Hoi qua béng 6 do cao trén 5 m so v6i mat dat trong khoang thoi gian
bao lau? Lam tron két qua dén hang phan tram.

[} Ha‘cf?ﬁ c/(?lz,yzf(z’zf, Taco h(t) >5 e —49t2 +20t+1>5 & —49t2+20t —4 > 0= 021 <t <
3,87. ‘

Vay thdi gian qua béng & do cao trén 5 m so v6i mat dat trong khodng 3,66 giay.
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= Chuong 1. Phuong trinh v3 bit phuong trinh bac hai

& Bai 65. Giai bat phuong trinh bac hai sau bang cach lap bang xét dau:
32? — 9x — 30 < 4x(x — 5).
e uong f/a“njzf(;z. Ta c6

372 — 91 — 30 < dw(x —5) & —2* + 11z — 30 < 0.

Bang xét dau

x —00 5 6 +00

—x2 4+ 11z — 30 — 0 + 0 —

Vay tap nghiém ctia bat phuong trinh da cho la S = (—oo; 5] U [6; +00).

& Bai 66. Y
@ Dya vao do thi cia ham s6 bac hai y = f(x) nhu 3
hinh bén. Hay tim tap nghiém ctia bat phuong trinh
f(z) >0.

(2) Cho bat phuong trinh 22%+2(m—3)x +3(m?*—3) > 0
(m 1a tham s6 thyc). Tim tham s6 m dé tap nghiém
clia bat phuong trinh 13 R.

\
Q
b o
/
8

N ono din olal.
(/ C

R . 3

@ Dua vao do thi ham sé ta ¢6 f(z) >0 -2 <z < 3
. 3

Vay tap nghiém cua bat phuong trinh 1a .S = | —-2; o1k

(2) Dé tap nghiém ctia bat phuong trinh 222 4+ 2(m — 3)z + 3(m? — 3) > 0 1a R thi

a>0 2> 0 ) m< =3
, & ) ) & —om”—6m+27T<0& 9
A <0 (m—3)°—=6(m*—3)<0 m> =

p— 5 .
& Bai 67. Tim tat ci cac gia tri ctia tham s6 m dé phuong trinh mz? — 2(m — 1)z +m — 3 =0
c6 nghiem duy nhat.

ON MHuono din oidi,
()ﬁ @ z( G

& Trudng hop 1. Néu m = 0, phuong trinh da cho tré thanh 22 —3 =0 & z = g Do d6
m = 0 thoa man.
& Truong hgp 2. Néu m # 0, phuong trinh da cho 13 phuong trinh bac hai c6
A'=(m—-172-m(m—-3)=m+ 1.
Phuong trinh c6 nghiém duy nhat khi va chi khi A’ =0 < m = —1.
Vay v6i m € {—1,0} thi phuong trinh da cho c¢6 nghiém duy nhat.
& Bai 68. Bang cach lap bang xét dau, hay gidi cac bat phuong trinh sau
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(& Chuyen dé 4. Bai tap téng hop

a) =322 +2x+1<0. b) (22 — b5z +4) (2 — bz + 22%) > 0.

[} /‘[mféy f/(f/éjzf(é Z.

—1
@ Tam thiic bac hai f(z) = —3z% + 2z + 1 ¢6 hai nghiém phan bigt 1a x; = 1 va x5 = FR
xr | —00 —! 1 +0o0
3
f(x) — 0 + 0 —

, . -1
Tap nghiém ctia bat phuong trinh 1a (—oo; ?) U (1; +00).

(2) © Tam thtc bac hai f(z)

2% — 52 + 4 ¢6 hai nghiém phan biét 1d 21 = 1 va 2, = 4.

1
¢ Tam thtic bac hai g(z) = 2 — 5z + 22% ¢6 hai nghiém phan biét 1a z; = 2 va 2, = 3

x —00 % 1 2 4 +00
f(z) + + 0 — — 0 +
g(z) + 0 — — 0 + +
f(x)g(z) + 0o - 0 + 0 - 0 +

, . 1
Tap nghiém cuia bat phuong trinh la (—oo; 5) U (1;2) U (4; 400).

& Bai 69. Ching minh 322 + 2y — 22y — 40 — 2y +3 >0 ,Va,y € R.
e /lucong Ja’;ijzfdzf, Xét biéu thitc

f(z;y) = 32 + 2% — 20y — 42 — 2y + 3
=327 — (2y +4)r +2y* — 2y + 3.
Ta xem f(z;y) 1a mot tam thiic bac hai théo bién z, xem y 1a tham s6.
Tam thitc nay co biét thic
Ay =[-2y+ 4] —4-3(2" — 2y +3)
= —20y° 4 40y — 20.

Ma A, ciing lai 1a mot tam thic bac hai théo bién y ¢6 A, = 40? — 4 - (=20) - (—20) = 0 va he s6
an, = —20 < 0.
Suy ra A, <0,Vy € R.

A, <0 o
Do nen f(x;y) > 0 v6i moi z,y € R.
Af(azy) = 3 >0

» LaleX 7/(61(6 and /@'/azza[ Ve yiz'a - g)) 0947 306 694 85



