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I. Him sy = ax® +bx® +cx+d,(a=0).

Ta quan sat cac hinh dang sau day va rat ra quy luat.

y=x"—2x*+1. F|x|3—2|x|2+1:‘x3‘—2‘x2‘+1. y=\x3—2x2+ﬂ
3 . |
0 0
(hinh 1) (hinh 2) (hinh 3)
y =[x ~2[x°+1. Cach doc: o _
e DOoivsiham y = ‘f (x)‘ - lay doi xtring phan do thi dudéi tryc hoanh
Ién phia trén truc hoanh.
o Di voi ham y = f (|x|): b6 hét phan d thi bén trai truc tung, lay ddi
xung phan do thi bén phai truc tung qua truc tung. B4i véi loai nay,
=
' T [ cac ki hiéu: 5 1a nhu nhau.
D ¥l
e Déivoi ham y=|f (|x|) tave ham y = f (|x]) (h2) truoc hoge nhu
(hinh 4)

hinh 3 trudc, sau d6 méi vé o thi ham y =|f (|x])| . Két qua nhu

hinh 4.
Céac hinh dang con lgi thao tic twong tu nhuw trén.

Ngoai ra, ta con c6 cac ham dang h(x)=|g(x)|.f (x). Trong chuong trinh hoc va thi hién tai, ching ta

chi xét dbi vai ham {

g(x)=ax+b

f(x)=cx’+dx+e,(c=0)

Khi d6 h(x)=|g ()| f (x) la ham s bac ba. Mudn vé dd thi ham sé h(x) ta phai xét hai trudng hop khi

bo déu tuyeét ddi cua |g ()

Ta quan sat cac vi du dudi day.
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Vi du 1. (Pé minh hoa lan 3 B¢ GD-PT)

y:(x—2)(x2—1) y:—(x—z)(xz—l) y:|x—2|(x2—1)
/ 2 1 7 I
0 0 2
> 0
\
(hinh 1) (hinh 2) (hinh 3)
Vi du 2. Ta tiép tuc quan séat d6 thi ham sé sau:
y=(x—1)(x2—3) y:—(x—l)(xz—s) y:|x—]4(x2—3)
0
0 N
(hinh 1) (hinh 2) (hinh 3)

Vi du 3. Ta tiép tuc quan sat ham sé sau:
y:(x—l)(x2—4x+3) y:—(x—l)(x2—4x+3) y=|x—]4(x2—4x+3)

o

(hinh 1) (hinh 2) (hinh 3)

Ta xét cac vi du trén. Bay gio bat dau phan tich va tim ra tinh chat cua no.
e O ca 3 vi du trén, cac hinh 2 déu liy nguoc lai so véi do thi ¢ hinh 1. Va diéu giéng nhau nira la ¢
hinh 3, d thi gidng hinh 2 tir trai sang phai, trir doan d6 thi cong sang phai ra. Va déy ciing 1a van dé
ma ta can quan tam la cong Ién phia trén hay xuéng phia dudi.
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e Ovidy1vavidy2 Tathdycodang y=|x—a|(X’ - B) (chi ndi riéng cho vi dy 1 va 2).

+ Ovidulcod o> £, khi d6 ta giit nguyén phan cong do thi nhu ¢ hinh 2 va Iy nhanh con lai 1én
phia trén.
+ Ovidy2chd a<f,khido ta lay ¢6i xang phan cong d6 thi & hinh 2 xudng phia dudi va lay nhanh
con lai 1én phia trén.
(Vi du 3 va vdn dé gidi thich tong quat sé dwec gidng ¢ lép off)
Ta lam cac bai tap mau sau:

y=(x—4)(x" -4x+3) y=—(x—4)(x* —4x+3) y =|x—4|(x* - 4x+3)
/ s S 1’
-2
0 2 4 0 2 4
0 2 A
—2 2
Py
y=(-x-2)(-x*-1) y=—(-x-2)(-x*-1) y =[-x-2|(-x*-1)
\ D
- 0
0 2 -
] It B
y=x(x2—3) y=—x(x2—3) y=|x|(x2—3)
2 2 2
-2 0 2 -2 2 -2 2
| -2 2 I -2
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y=(x+1)(x2 —1) y=—(x+1)(x2 _1) y=|X+1|(X2 _1)
2 \ 5 |
2 0
/ \\—/ 2 0 5 \x/
1 -2

y =(x-3)(-2x*+3x-1) y——(x—3)(—2x2+3x—;) y =|x-3|(-2x* +3x-1)
FAN

LA T |

0 2 \ F \\/ - \\/

1. Hamsé y=ax’+bx*+c,(a=0).

Vi ham sé ta hoc 12 ham s tring phuong nén ta ciing c¢6 {

Ta quan sat vi du sau day.

y=x*—2x? —1=|x4|—2|x2|—1

|

x| =1

it -2 |24

AN

2

Luyén Thi THPT QG TP.Tuy Hoa.
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Vé van dé& ham bac 4 tring
phuong ta s& khong dé& cap dén
nhiéu ma chi nhé dang co ban
nhu bén.

Thay Tinh - 01698160150 .




ax+b

I1l. Himsé y = (c#0,ad —bc#0).
cx+d
Ta cling quan sat cac vi du sau day.
_x-1 _I¥-1 _Ix-1
X3 g e
; I\
_—__—_-""-\ .f-"""-_P_-_._ /
: )7 5/
T i
5 ol/ \,..--*"
2 ] >
M=
[d+1 I+
2
-2 0 2
2
Ngoai ra, ta ciing can dé ¥ dén diéu kién a=1. Viduhamsd y = 2XX+_11'
o1 b _l2hi-4 Pl
X+1 x+1 IX+1 [x|+1

/ . -
/ \/\// T~ANT

// —_— -5 0 5
-5 ol ‘ﬂ
f -
_2x-1 _2x-1 _2x-1
X+1° V= |x|+1 y= X+1
5 0/ : -9 (\/ 5 o
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MOT SO TINH CHAT PAC BIET CAN LUU Y.

I. VE PIEM UON CUA HAM SO BAC 3.
Tinh 161 10m ctia &6 thi.

Pao ham béac hai: y”"=6ax,+2b=0&x, = —33. Nhuw vay ta c6 nhanh toa d¢ di€m udn cua do
a

thi ham s3 u[—i;mj hogc U —E;f(_EJ_
3a 2 3a 3a

Ttr cac dang ctia d6 thi ham bac 3, ta c6 cac nhan xét dang nhd sau:

+ D06 thi ham bac 3 cit truc hoanh it nhit tai mot diéin phin biét.

+ D0 thi cit truc hoanh tai 3 diém phdn biét chi khi né cé cwee dai va cuc ti€u 6 hai phia truc Ox
hay noéi cach khac ching trai dau nhau.

+ DO thi cat truc Ox tai 3 diém phan biét cach déu nhau chi khi diéin udn nam trén truc hoanh
va co gid tri cwee dai va gid tri cye tiéu trdi ddu nhau.

+ N6i chung ham s6 bac ba y =ax® +bx* +cx+d, hé s6 goc ti€p tuyén tai diém udn sé nhé nhit
néu a>0 va lon nhit néu a<0.

Bai toan dic biét véi ham bac 3:” Tim diéu kién ctia tham so’ dé’ d6 thi ham so cit truc hoanh tai ba

diém phin biét tgo thanh cdp s6'cong”

Ta c6 3 cach giai nhu sau.

¢ Cach 1: Thyc hién cac budc sau:
Buéc 1: Thiét 1ap phuwong trinh hoanh d¢ giao diém cta d6 thi véi truc hoanh la:

ax® +bx* +cx+d =0 (1)

Buée 2: DE d6 thi ham s6 cit Ox tai ba diém phan biét v6i hoanh d6 1ap thanh cap s6 cong

thi phuong trinh (1) ¢4 ba nghiém Ian luot 1a

Xo— 0, X Yot
Khi d6
aC +bx* +ex+d =af x—(x—a) |.(x=%,) [ x— (X, +a)]
=(x—xo)[(x—x0)2—a2}
=ax’ —3ax, X’ +a(3x; —a* ) x—ax; +aa’
Suy ra

b =-3ax,
C:a(3x§—a2) =X, a va tham so.

3 2
d =-ax; +aa’.X,
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¢ Cdch 2: St dung két qua ctia dinh 1i:"Néu do thi ham s6" y = x* +ax? +bx+c cat truc hoanh tgi 3
diém cdch déu nhau thi diéin uén nam trén truc hoanh”
bi chitng minh dinh 1i s€ cho ta cong thitc giai rat nhanh. Ta quan sat bai chitng minh.
Phuong trinh hoanh d¢ giao diém cua d6 thi ham s6 vdi truc Ox:
f(x)=x*+ax’+bx+c=0 (1).
+ D0 thi ham s& cét truc hoanh tai ba diém A,B,C cdch déu nhau khi va chi khi (1) c6 ba
nghiém phan biét x, <X, <X, thoa man:

—Xler"’:x2<:>x1+x3:2x2 (2)

+ Theo dinh li Vi-ét ta co:
X, + X, + X, =—2a (3)

Tt (2) va (3) ta co:

x2=—% va f(x,)=0e f(—-j:O
Ta cé: y':3x2+2ax:>y”=6x+2a:0:>x:—g.
Pé 1a hoanh do diém udén U ctia d6 thi ham so, ma f(—%)=0 nén U € Ox.

Viy ta c6 cong thifc nhé nhanh la (-%} -0.

¢ Cach 3: St dung dinh 1i Vi-ét va thuec hién theo cac budc sau.
Buéc 1: Thiét 1ap phuong trinh hoanh d6 giao diém cua d6 thi véi truc hoanh la:
ax® +bx* +cx+d =0 (1)

Buwéc 2: Diéu kién can
+ Gia st phrrong trinh cé ba nghiém phan biét théa man x, <X, < X,. Khi do:

b
F X+ Xy =——
Xl 2 3 a

C
XXy + X X5 + X Xy = g

X Xo%g =77

+ D€ phwong trinh c6 ba nghiém phéan biét véi hoanh d¢ 1ap thanh cdp s cong thi
b
3a

+ Vi x, =-b/3a thay vao phuong trinh (1) ta tim dwoc tham s& m.

X, + X, =2X, < 3X, =—g<:>x2 =—
Burée 3: Diéu kién du: ta thay m lai phuong trinh (1).
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Phuong phap trén ciing duoc ap dung cho bai toan:”Xdc dinh tham s6” dé’ do thi ham sé
(C):ry=ax’+bx*+cx+d cat truc hoanh tai ba diém tao thanh cdp s6'nhin”. Ta quan sat cac vi du.
Vi du 1. Cho ham s8 y=x°—3x*—-9x+m. Xac dinh m d& d6 thi ham s& cit truc hoanh tai ba
diém phéan biét véi hoanh d¢ lap thanh cdp s cong.
Vi du 2. Cho ham s6 y = x* +ax+b. Hoi c6 bao nhiéu duong thang cat do thi ham s6 tai ba diém
phan biét v6i hoanh d6 tao thanh cap s6 nhan.
Giadi.
Xét duong thang (d):y=kx+m.
Phuong trinh hoanh d6 giao diém ctia do thi voi (d) la:
X’ +ax+b=kx+me x° +(a—k)x+b-m=0 (1)

Gia su (d) cit d6 thi tai ba diém phén biét ¢6 hoanh d6 lap thanh cdp s6 nhan khi va chi khi
phuong trinh (1) 6 ba nghiém x;,X,, X, thoa man:

X, +X,+%X=0

XX, + X, X + X X, =a—K

X, X, Xg =m-b

X; = X%
Tir hé suy ra

XA+X+X =0 X =X=X=0

Diéu nay mau thuan véi gia thuyét x,, x,, X, phan biét.
Vay khong c6 duong thang nao cat do thi (C) tai ba diém phan biét 1ap thanh cap s8 nhan.
Vi du 3. Choham s6 y = % X% —mx* + (m2 —1) X.Goi S la tap hop t4t ca céc gia tri thuc cua tham
s& m d€ d6 thi ham s6 ¢6 hai diém cuc tri A, B sao cho A, B nam khac phia va cach déu duong
thang y=x— % Tich cac phan tir ctia tap S 6 gia tri bang.
Gidi.
Tacd y' =x*—2mx+m’ -1 cd 2 nghiém x, =m-1,x, =m+1.

Xét y”:2x—2m:0<:>x:m:>y(m):§m3—m.

Vay ta ¢ diém udn U(m;%m:“—mje y:x—g.Khi do:

”‘1:—1+\/§
%m‘“‘—m:m—%@ m, ——1-3=> m,.m,.m, =—4.
m, =2
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IL. VAN DPE VE HAM SO BAC 4.
Pau tién, ta xét vi du sau day.
Vi du. Cho ham s8 y =x*+2mx*+m+3. Goi S la tap cdc gia tri nguyén cta tham s m dé do
thi ham s& cit truc hoanh tai bon diém phan biét cé hoanh d¢ thoa man x, <X, <X, <1<2<X,.
Khi d9, tich cac phan tir thudc S ¢ gia tri bang.
Giai.
Phuong trinh hoanh d¢ giao diém cua d6 thi véi truc OX la:
x*+2mx* +m+3=0 (1)
Dat t=x*,(t>0). Khi d6, phwong trinh (1) cé dang:
f(t)=t>+2mt+m+3=0 (2)
Phuong trinh (1) ¢6 bdn nghiém phan biét khi va chi khi (2) c6 hai nghiém thoa man 0<t, <t,.

Khi d6, bdn nghiém ctia phuong trinh (1) 1a —t,,—/t, Jt AL, -
Theo gia thuyét ta co:
X <X, <X <l<2<X, <:>—\/'§<—\/_<\/E<l<2<\/t:<::>0<t1<1<4<t2
Vay dé€ phwong trinh ¢6 bon nghiém phan biét x, < X, < %, <1<2<x, diéu kién la:
a.f(0)>0 m+3>0

a.f(1)<0 < 41+2m+m+3<0 <:>—3<m<—%:m:{—2;—1}
a,f(4)<0 16+8m+m+3<0

Van dé con lai 1a bai toan:”Tim diéu kién ciia tham s6’ m dé’d6 thi ham so cdt truc hoanh tai bon diéin
phén biét 1dp thanh cdp s6'cong”. Doi voi bai toan nay, ta chu y cac cdng thire giai nhanh sau:
Xét phwong trinh f (x)=ax* +bx*+c= f (t)=at*+bt+c,(t>0). Tachuy

b
t1+t2:—5 b
+ ALttt =—0.
c 10a
Lt :g

A \ \ o A M 100
+ Diéu nay suy ra tir cht y trén rang: b* = Yy ac.

+ €6 diém cuc trj cach déu truc hoanh: b? =8ac.
Vi du. Cho ham s8 y = x* —2(m+1)x* + 2m+1. X4c dinh m d€ d6 thi ham s& cat truc hoanh tai

bdn diém phan biét c6 hoanh d6 1ap thanh cap s6 cong.

“Hay thay doi truéc khi qua mudn. Vi khi nhin lai, ta sé khong con thoi gian dé thanh cong”
GV. Pham Ngoc Tinh.
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BANG TONG KET PHEP BIEN POI PO THI CO BAN.

Dai xting qua Ox
bai xuenglqua O\

D01 xung gdc
bai xﬁ’nqqua Ox

Déi xtiing qua Oy .
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V= j X+ a
Tinh tién theo OXx

a M Tmlj:uen theo Oy
don vi.

> y=f(x+a)+b

eo \7(a b)

Tinh tié’nTtheo Ox

Theo Oy b don Vi adon vi

y=f(x)+b
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