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BAI 5. SU TUO'NG GIAO GIT’A HAI O TH| HAM SO

A. KIEN THU'C CO BAN

Cho ham s6 y = f(x) c6 dd thi (C)va (d):y = g(x). Y
Phuong trinh hoanh d6 giao diém cda (C) va (d) f(x)=g(x) (1) ><©<
Khi d6: i |
X0 |O
> S8 giao diém cda (C) va (d) bang vdi s6 nghiém clia phwong trinh (1) .
> Nghiém x, cGa phuong trinh (1) chinh la hoanh d6 x, cla giao diém.

» Détinhtung dd y, cla giao diém, ta thay hoanh d6 x, vao
y=f(x) hodc y=g(x).
> Diém M(xo;yo) la giao diém cua (C) va (d)

B. KY NANG CO BAN

I. SU TUONG GIAO CUA BUONG THANG VA DO TH| HAM SO BAC BA

1. KIEN THU’'C TRONG TAM

Xét ham s0 bac 3: y=ax’ +bx’ +cx+d  (a#0) c6 do thi (C) va ham sd bac nhat:
y=hkx+n c6dd thi(d).
e Lap phuong trinh hoanh d giao diém cta (C)va (d):ax’ +bx* +cex+d =kx+n (1)
Phuong trinh (1) 1a phuong trinh bac ba nén c6 it nhat mot nghiém. Ta c¢6 2 trudng hop:
e Trudng hep 1: Phuong trinh (1) c6 “nghiém dep ™ x, .
Thuong thi dé hay cho nghiém x, = 0;+1;+2;... thi khi do:
s x—x,=0
()< (x—x,)(Ax* + Bx+C) =0 < A+ B C=0 (2)
Khi dé:
+ (C )Va‘l (d ) ¢6 ba giao diém < phuong trinh (1) ¢6 ba nghiém phan biét < phuong
trinh (2) c6 hai nghiém phén bi¢t khac nghiém x,.( Pay la truwdmg hop thwong gap)
+ (C )Vé (d ) ¢6 hai giao diém < phuong trinh (1) ¢6 hai nghiém phan biét < phuong
trinh (2) c6 hai nghiém phan bi¢t, trong d6 c6 mét nghiém x, hodc phuong trinh(2) co
nghiém kép khac x,, .
+ (C ) va (d ) c6 mot giao diém < phuong trinh(l) ¢6 mot nghiém < phuong trinh (2) vo

nghi¢m hodc phuong trinh (2) co nghiém kép lax, .
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e Trudng hop 2: Phuong trinh (1) khong thé nham dugc “nghiém dep " thi ta bién doi
phuong trinh (1) sao cho 4n x tit ca ndm bén vé trai, chuyén tat ca tham s6 m nam bén
vé phai

(1) & f(x)=g(m)
Ta khao sat va v& bang bién thién ham s& vé trai: y = f(x) va bién ludn s6 giao diém cua (C)vé

(d) theo tham s6 m .

2. CAcvibuy
Vi du 1: Tim giao diém ciia dd thi (C): y =x’ —3x* +2x+1 va dwong thing y =1.

Lo giai

Phwong trinh hoanh d6 giao diém: x* —3x* +x+1=1< x* =3x>+2x=0

x=0
< | x=1.Vay cé bagiao diém A(0;1), B(1;1),C(2;1).
x=2

Viduy 2: Cho ham s6 y = mx’ —x* —2x +8m c6 db thi la (Cm ) . Tim m d0 thi (Cm)cét truc hoanh

tai ba diém phan biét.
Lo giai
Phuong trinh hoanh d6 giao diém: mx® —x* —2x+8m =0 (1)

x=-2

<:>(x+2)|:mx2—(2m+1)x+4m:|=0<:> 5
mx”—(2m+Dx+4m=0 (2)
(Cm ) cat truc hoanh tai ba diém phan biét < (1) ¢6 ba nghiém phan biét.

m#0
& (2) c6 hai nghiém phan biét khac =2 < <A =—-12m* +4m+1>0

12m+2+#0
m=#=0
1 m=#0 m=#0
S ——<m<— &1 1.vay < 1 1 théa yéu cau bai toan.
6 ——<m<—= ——<m<—=
2 6
m#——

Vi dy 3: Cho ham s§ y = 2x" —3mx’ +(m—1)x+1 (C).T‘lm m dé duvong thing d : y = —x +1 cit

dd thij (C) tai ba diém phan biét.
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Loi gidi
Phuong trinh hoanh d6 giao diém cla (C)vé (d):

x=0

2x° _3mx2+(m_1)x+1:_x+1<:>x(2x2_3mx+m):0<:{2x2—3mx+m=0(*)

A e L A A Las s A=9m* —8m>0 .
Yéu cau bai toan & (*) ¢6 hai nghiém phan biét khac0 < 0 < m<0hoic
m #

m>—
9
vay m < 0hodc m > 5 thoa yéu cau bai toan.
Vi dy 4: Tim m dé d6 thi ham s6 y = x’ + mx +2 ct truc hoanh tai mot diém duy nhat.
Lo gidi
Phwong trinh hoanh d6 giao diém clia ham s& vai truc hoanh: x° + mx +2 =0

Vi x =0 khéng la nghiém cha phuong trinh. Do d6, phuong trinh twong duong

) - N 2 (x#0)

X
Xét ham sé: f(x):—xz—%; Vx;tO:>f'(x)=—2x+%=_2);—32+2=O<:>x=1
Bang bién thién:
X | —®© 0 1 +00
f'(x) + || + 0 -
f +00 -3
Nl |t N

D06 thj cat truc hoanh tai mot diém duy nhat <> m >—3.Vay m > —3 thda yéu cau bai todn.

Vi du 5: Tim m dé d6 thij (C)cﬂa hamsé y = x° —3x”> —9x+m cat tryc hoanh tai ba diém phan
biét.
L& gidi

Phuong trinh hoanh d6 giao diém cta d6 thi va truc hoanh:
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X =3 -9x+m=0=x>-3x*-9x=-m (1)

Phuwong trinh (1) | phuong trinh hoanh d6 giao diém cua hai dudng (Cl) cy=x"=3x"—9x va
dudng thang (d) :y=—m.S6 nghiém cla (1) bang s6 giao diém cla (C)vé (d)
Khao sat va vé& bang bién thién cla ham s6 y = x” —3x” —9x.

Tap xdcdinh D=R.

x=3

Dao ham y'=3x2—6x—9;y'=O<:>3x2—6x—9=O©{ .
x=-

Bang bién thién:

X —oo -1 3 400
y + 0 — 0 +
/ /M
y \>
—00 —27

Dua vao bang bién thién ta thay (1) c6 ba nghiém phan biét < 27<-m<5< -5<m<27.

Vi du 6: Goi (d) Ia dwérng thang di qua diém A4(—1;0) véihé s géc k (k€ R).Tim k dé dwdng
thing d, cit ddthjhamsd y = x’ —3x” +4 (C)tai ba diém phan biét A, B, C va tam giac OBC

c6 dién tich bang 1 (O la goc toa do).
Loi gidi
Duong théng(d) diqua A(—1;0)vacé hés6goc k néncédang: y=k(x+1) © kx—y+k=0

Phuong trinh hoanh d6 giao diém cda (C)va (d) la:

x=-1

X3 +d=hrrk e (x+1)(x* —4x+4-k) =0 ;
gx)=x"—4x+4-k=0 (%

(d)cét (C)tai ba di€ém phan biét <> phuong trinh (*) c6 hai nghiém phan biét khac —1.
A'>0 k>0
= =
g(-)=0 k#9

Khidé g(x)=0< x=2-+/k;x=2+k
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Cac giao diém 13 A(=1;0), B(2—k;3k -k ),C(2+k;3k + kK ).

k
Tinh duoc: BCzZ\/E\/l+k2, d(O,BC)=d(O,d)=¢

NI

Khi d6: S 4 ke =l kVk =1k =1ok=1.vay k=1 théa

1
AOBC :EW

yéu cau bai toén.

Il. SU TUONG GIAO CUA BUONG THANG VO1 DO THI HAM SO TRUNG PHUONG

1. KIEN THU'C TRONG TAM

Cho ham s6 y = ax* +bx* +c(a #0) ¢6 d thi (C)va dudng thang y =k c6 o thi (d).
e Lap phuong trinh hoanh d6 giao diém cua (C ) va (d ): ax' +bx* +c=k (1)
it t=x" (t 2 0) ta c6 phuong trinh: at® +bt+c—k =0 (2)

+(C)va (d)c6 bdn giao diém <> (1) c6 bén nghiém phan biét<> (2)c6 hai nghiém

A>0
duong phan biét <>phuong trinh (2)théa P >0. (Truwong hop nay thuwong gip)
§>0

+(C)va (d)co ba giao diem <> (1) c6 ba nghiém phan biét <> (2) c6 hai nghiém phan
biét, trong d6 c6 mot nghiém duong va mdt nghiém x=0.
+ (C ) va (d ) ¢6 hai giao diém < (1) c6 hai nghiém phan biét< (2) c6 nghiém kép duong
hodc c6 hai nghiém trai du.
+ (C)va (d)khong c6 giao diém < (1) vd nghiém < (2) vd nghiém hogc chi c6 nghiém
am.
+ (C)Vé (d) c6 mot giao diém < (l) c6 mot nghiém < (2) c6 nghiém x =0 va mot
nghi¢m am .
2. CAcviby

Vi dy 1: Tim giao diém ctia d6 thi (C): y = x* +2x” —3 va truc hoanh.

Lo giai

2
x =1
Phuong trinh hoanh d giao diém: x* +2x* -3=0< ) &S x==1
X =—3(Zoai)

Vay c6 hai giao diém: A(—l; 0), B(l;O).

Vidu 2: Tim m dé& phwong trinh x* —2x> —m +3 =0 c6 bén nghiém phan biét.
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Loi giai
Phuong trinh:  x* —2x* -m+3=0=x"-2x*+3=m (1)
Phuong trinh (1) |& phwong trinh hoanh d6 giao diém cda hai dudng (C) cy=x"-2x"+3 va
duong thang (d) 1y =m.S6 nghiém cla (1) bang s6 giao diém cla (C) va (d)
Khao sat va vé& bang bién thién cla hams6 y = x* —2x* +3.
Tap xdcdinh D=R.

Pao ham y’=4x3—4x; y':0<:>4x3—4x=0<:>[

x=x
Bang bién thién:

X | —o0 -1 0 1 +o0

/

y

+o0 \ 3 \ +o0

Dua vao bang bién thién ta thay (1) c6 bdn nghiém phan biét <2 <m <3.Vay 2 <m <3 thda yéu

cau bai toan.

Vidy3: Chohamsd y =x"—-2(m+1)x*+m’ —3m—2 (C, ). Dinh m d& &b thj (Cn) cit duong

thang y = -2 tai bon diém phan biét.
Lo gidi
Phuong trinh hoanh d6 giao diém caa (C,)) va (d) :
x4—2(m+l)x2 +m* —3m—2=—2<:>x4—2(m+1)x2 +m2—3m=0(1).Dét t=x* (tZO).
Khi d6 phuong trinh tré thanh: 1> —2(m+1)t+m* -3m=0(2).

(C,)va (d) c6 bdn giao diém < (1) c6 bén nghiém phéan biét < (2)cc’> hai nghiém duong phan
biét.
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1
A'>0  [Sm+1>0 m>-z 1 1
) —<m<0  |-=<m<0
S P>0{im-3m>0m<0m>3<| 5 Vay | 5 thda yéu cau
S>0 2(m+1)>0 m>-1 m>3 m>3

bai todn.
Vi dy 4: Cho ham s6 y = x* —(3m+2)x2 +3m(C).Tim m dé duwdng thing (d): y =—1 cét do thi
(C) tai bén di€m phan biét c6 hoanh d6 déu nhé hon 2.
Loi giai
Phuong trinh hoanh d6 giao diém cla (C)va (d):y =-11a

x4—(3m+2)x2+3m=—1<:>x4—(3m+2)x2+3m+1=0.

Pit £ =x"(¢>0),tacé phuong trinh: 1> —(3m+2)1+3m+1 =0<:{ khi do:

t=3m+1
x* =1
x*=3m+1
0<3m+l1<4 1

~ A N . Ve b Y 1 Y 2 n
Yéu ciu bai todn < S——<m<lvam#0.Vay ——<m<1va m#0thoavyéu
3m+1#1 3 3

cau bai toan.

Vidu5: Chohamsd y = x* —(3m+4)x’ +m’ c6 dd thila (C, ). Tim m dé dé thj (C,, ) cat truc

hoanh tai bén di€m phan biét c6 hoanh dé 1ap thanh mot cap sé cong.

Lovi gidi
Phwong trinh hoanh d6 giao diém: x* —(3m+4)x> +m*> =0 (1)
pat 1 =x’ (t > 0), phuong trinh (1) trd thanh: £ —Bm+4)t+m° =0 (2)

(Cm ) cat truc hoanh tai bon diém phan biét < (1) c6 bdn nghiém phan biét

A=5m"+24m+16>0
= (2) ¢6 hai nghiém dwong phan biét < < P=m" >0
S=3m+4>0
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m<—4vm>—i

& <m#0 = 5(%)

m>——
3

Khi d6 phuong trinh (2) c6 hai nghiém0 <7, <t¢,. Suy ra phwong trinh (1) c6 bén nghiém
phan biét la x, :—\/Z<)c2 =—\/Z<)c3 =\/Z<x4 =\/Z
B6n nghiém x,,x,,x;,X, lap thanh cdp s cong < x, —x, =X, — X, =X, —X; <

—\/Z+\/Z=2\/Z = \/Z=3\/Z <t =9t (3)

t+t,=3m+4 4)
Theo dinh ly Viet ta cé:

tt,=m %)
3m+4
"o
T&r (3)va (4)tasuyraduwoc 6).
G (mmrrswe | 0 (0
? 10
=12
9 , 3(3m+4)=10m "
Thay (6)vao (5) ta duwoc: —(3m+4) =m*> < = 12
( ) ( ) 100( ) 3(3m+4)=—10m mz—E
(thoa (*))
m=12
Vay gid tri m can tim I3 12 .
19
| s 2 o s ~ ax+b
lll. SU TUONG GIAO CUA DUONG THANG VO1 DO THI HAM SO : y= 7
cx +

1. KIEN THU’C TRONG TAM

ax+b
cx+d

Cho ham s6 y = (ad —bc #0) c6 do thi (C)va dudng thing y = kx+n c6 dd thi

(d).
Lap phuong trinh hoanh d6 giao diém cta(C) va (d )
Ax* +Bx+C =0 (1)

=kx+n<
cx+d X £ ——
c

ax+b
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(C) va (d)cc') hai giao diém < (1) c6 hai nghiém phan biét khac —i.
c

2. CAc vi DU

o R 2x+1 . . .
Vi du 1: Tim toa do giao diém ctia duwong cong (C): y = 2x " va dwongthang y=x+2

L& gidi
. 2x+1
Phuwong trinh hoanh dé giao diém: 2x " =x+2 (1)
Y —

Diéu kién: x;t%. Khidé: (1) © 2x+1=2x-1)(x+2) ©2x°+x-3=0

= 2 Y 2
x=1=ypy=3

. 31
Vay toa do giao diém can tim |3 [—E,E) va (1;3).

Vidy 2. Cho hamsé y = c6 d thila (C). Tim m d& dwong thing (d): y =—x+m cat dd

thi (C) tai hai diém phan biét.

Lo giai

Phuong trinh hoanh dé giao diém: "
x_

Diéu kién: x #1.Khido: (1) < 2x—-1=(—x+m)(x—1)
& X —(m-Dx+m—-1=0 (2)
(d)cét (C)tai hai diém phan biét <> (1) c6 hai nghiém phan biét

A=[~(m-1)] —4(m-1)>0

<> (2) ¢ hai nghiém phan biét khac 1 <
1—(m—l).l+m—1;t0

S m—-6m+5>0<m<1 hoicm>5.

Vaygid tri m cantim 1a m<1 hodc m>S5.
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mx—1

Vi dy 3: Cho ham s8 y = c6 b thila (C,, ). Tim m dé duong thing (d):y =2x—1 cit dd

x+2
thi (C ) tai hai diém phan biét A4, B sao cho AB =.10.

m

Lo giai

Phuong trinh hoanh dé giao diém: mx—1 =2x-1 (1)

biéu kién: x = -2

Khidé: (1) & mx—1=Q2x-1)(x+2) < 2x* —(m—-3)x—-1=0 (2)
(d)cét (Cm)tai hai diém phan biét 4,B < (1) 6 hai nghiém phan biét

A=[~(m-3)] +8>0

<> (2) ¢6 hai nghiém phan biét khac -2 <
8+2m—-6—-1#0

1
S m#E—— (%)
2
bt A(x;2x, —1); B(x,;2x, 1) véi x,,x, la hai nghiém cta phuong trinh (2).

m—3
X +X2 :T
Theo dinh ly Viet ta cé:

XXy =——=

Khi dé: ABz\/(xl—xz)er4(x1 —x2)2 =J10 & 5[(x1+x2)2—4x1x2}=10

@(mT_?’j +2=2< m=3 (thoa (*))

Vaygid tri m cantimla m=3.

’ 2x+1
Vidu4: Chohamsé y = al
x+1

diém phan biét 4, B sao cho tam giac OAB c6 dién tich 1a J3.

(C).Tim m dé duwong thing (d): y = -2x+m cét (C)tai hai
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Loi gidi
Phuong trinh hoanh d6 giao diém cda (C) va (d):

2x+1
x+1

=2x+m 2x+1=(x+1)(-2x+m) (dieukién: x#—1)

<:>2x2+(4—m)x+1—m:0(1) ( diéu kién: x =—1).

(d)cét (C)tai hai di€m A, B phan biét < (1) c6 hai nghiém phan biét khac —1.

s .Suyra (d)luén cat (C)tai hai diém A, B phan biét voi
2.(-1)y"+(@4-m)(-D)+1-m=0

moi m.

{A=m2+8>0 Ym
=

Goi A(xl;yl),B(xz;yz), trong d6 y, = —2x,+m; y, = —2x,+m va x,,x, lacac nghiém cla (1) :

m—4

X +x, =—
Theo dinh ly Viet ta cé: 2

U el

172 2
Tinh duoc:

5(m* +8

d(0,4B) :— ; AB = \/ yz)zz\/S(xl+x2)2—2Oxlx2:(—)

! Imlv

Sous ZEAB.d(O, AB) = =3 < m=142.Vsy m==2 théa yéu cau bai toan.

2x+1

Vidu 5: Chohamsé y = (C).Timk dé dwong thang (d): y = kx+2k +1 cat (C)tai hai
diém phan biét 4, B sao cho khoang cactlr 4 va B dén truc hoanh bang nhau.
Lo gidi

Phuong trinh hoanh d6 giao diém cda (C) va (d):

2x+1

1 = kx+2k+1 < 2x+1=(x+1)(kx +2k +1)( dieu kién: x#—1)
X+

& ke +(3k—1)x+2k = 0(1). ( didu kign: x % —1)
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(d)cat(C)tai hai diém A4, B phan biét <> (1) c hai nghiém phan biét khac —1.
k#0

k+0
A=k —6k+1>0 &
) {k<3—2ﬁ,k>3+2ﬁ
k(=1)* +(3k 1) (=) +2k =0

Khi do: A(xl;kx1 +2k+1),B(x2;kx2 +2k+1) véi x,,x, langhiém cla (1). Theo dinh ly Viet ta c¢:

-3k +1
X +x,=
k
xXx,=2
Tinh duoc:

d(A4,0x)=d(B,0x) < |kx, +2k +1| =|kx, + 2k +]]

Jox, + 2k +1= ke, + 2k +1 x, = x, (loaf)
< o
kx, + 2k +1=—kx, =2k -1 | k(x,+x,)+4k+2=0

S k(x+x,)+4k+2=0k=-3.

Vay k =-3 thoa yéu ciu bai toan.
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