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CHUYEN PE 1: KHAO SAT HAM SO VA CAC BAI TOAN LIEN QUAN
A. KHAO SAT VA VE PO THI HAM SO
B. CAC BAI TOAN LIEN QUAN

Bai toan 1: Cac bai toan lién quan téi phwong trinh tiép tuyén

Co sé li thuyét:

* Cho ham sé y = f(x) c6 d6 thi (C), phuong trinh tiép tuyén cia (C) tai diém M (x,,Y,) € (C) la:
y=f"(x)X=%)+Y, (*) (M, goila tiép diém)-
* Hai d6 thi ham s6 y = f(x) va y = g(x) tiép xuc véi nhau khi va chi khi hé phuong trinh sau c6 nghiém :

f(x)=g(x
{ ( ) 9(' ) (2%)
f'(x)=9'(x)
Nghiém cua (2*) 1a hoanh d¢ tiép diém cua hai 6 thi.
Nhdn xét : Véi kién thize co ban trén, gidp ta gigi quyét hai lép cau héi lién quan téi viéc viét phurong trinh

tiép tuyén (tai diém va di qua diém). Cy thé :

+) V6i cau héi tai diém, d@é viét diroc phirong trinh (*) ta can 3yéuto x,,y, va f'(x,). Ung véi diéu nay sé co
3 cdch ra dé : cho biét x,, cho biéty, hogc cho biét f'(x,)duoi cac cach phat biéu khdc nhau, va diéu nay sé
dwoc dién dat théng qua Bai toan 1.1.

+) V6i cau hoi di qua diém sé duoc phét biéu qua Bai toan 1.2 .

Bai toan 1.1

Ngi dung bai toan :

Chohamsé y = f(x) co do thila (C). Viét phuong trinh tiép tuyén cua do thi (C) :

1. Tai diém c6 hoanh do 13 a. 2. Tai diém c6 tung do 12 b.
3.Co hé sd goc la k. 4. Song song véi duong thang y = ax+b .
5. Vudng goc voi dudng thang y = ax+b. 6. Tao véi truc hoanh (Ox ) mot géc bang « .

7. Cét cac truc Ox,0y lan luot tai hai diém A, B sao cho OB = kOA.
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Céch gidi chunag:

Goi M, (x,;Y,) latiép diém cua tiép tuyén can lap. Khi d6 phuong trinh tiép tuyén tai M (X,;Y,) c6 dang:
y= f '(Xo)(x_ Xo) +Yo (*)

F(x)=1)

, thay vao (*) ta dugc phwong trinh can lap.
Yo =T1(a)

1. Veéi xO:a:{

2. Véi y,=b < f(x,)=b (2) . Giai phwong trinh (2) tim x, va suy ra f'(x,). Sau d6 thay cac théng sb tim
duoc vao (*) ta duoc phuong trinh can lap.

3. Tiép tuyén c6 hé s goc k, suyra f'(x,) =k (3). Giai phuong trinh (3) tim x, va suy ra y,. Sau d6 thay vao
(*) ta dugc phuong trinh can lap.

4. Tiép tuyén song song véi duong thang y =ax+b, suyra f'(x,)=a (4).

Giai phuong trinh (4) tim dugc X, Vva suy ra y,. Sau do thay vao (*) ta dugc phuong trinh (Kiém tra lai tinh
song song) va két luan.

5. Tiép tuyén vudng goc voi duong thang y = ax+b, suyra f'(x,) = 1 (5).
a
Giai phuong trinh (5) tim dugc X, Va suy ra y, . Sau d6 thay vao (*) ta dugc phuong trinh can Iap.

6. Tiép tuyén tao véi truc hoanh mot goc o, suyra f'(x,) =+tana (6).

Giai phuong trinh (6) tim dugc X, Va suy ra y,. Sau d6 thay vao (*) ta dugc phuong trinh can Iap.

7. Tiép tuyén cit truc Ox,Oy lan luot tai A, B yA
sao cho OB =kOA, khi d6 goi o la goc tao boi
B
. £ PO . , OB
tiep tuyen va truc hoanh ta c6: tana =—=Kk
OA o
1 -
Suyra f'(x))=ttana =1k (7) © \ x

Giai phuong trinh (7) tim duoc x, vasuyra y,.

Sau d6 thay vao (*) ta dugc phuong trinh can lap.
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Nhdn xét:
*) Ngoai cach phat biéu tirong minh nhw y 1, 2 ta ¢d thé gép nhiing cau héi twong tw nhie sau:

— Viét phirong trinh tiép tuyén cia do thi (C) tai giao diém cua (C) vdi truc hoanh (véi dwong thang
y =ax+b, voi duong cong y = g(Xx) ...).

— Viét phurong trinh tiép tuyén cia do thi (C) tai diém thod man diéu kién cho truéc.
*) Cacy 3, 4, 5, 6, 7 thuc chat la dir kién cho biét f'(x,) nhung duwoc phat biéu duwdi nhiéu cach dién dat

khac nhau.

Vi du 1. Cho ham s y = f(x) = x> —6x>+9x+1 c6 dd thi (C). Viét phuong trinh tiép tuyén cua dd thi (C) :
1. Tai diém c6 hoanh d6 bang 2. 2. Tai diém c6 tung d6 bang —15.
3. Tai giao diém cuia d6 thi (C) véi duong thang y = 4x+1.

4. Tai diém c6 hoanh d X, , biét f"(x,) =0 va chirng minh rang tiép tuyén khi d6 1a tiép tuyén cua (C) co
hé s6 goc nho nht.

Gigi: Taco y'=f'(x)=3x*-12x+9. Goi M,(x,;Y,) la tiép diém cua tiép tuyén can lap.

f(2)=-3

, suy ra phuong trinh tiép tuyén can lap: y =—-3(x—2)+3 hay y =—3x+9
Yo=f(2)=3

1. V6i x0=2:>{

2. V6i y,=-15< x5 —6%% +9x%, +1=-15 < x5 — 6% +9x, +16 =0
< (X +D)(X —T%, +16) =0 x, =—-1= f'(-1) =24
Vay phuong trinh tiép tuyén can lap 1a: y = 24x+9
3. Phuwong trinh hoanh do giao diém cua (C) véi dudng thang y = 4x+1 Ia:

Xx=0=y=1
X —6X* +9X+1=4x+1< X(X* —6Xx+5) =0 | x=1=>y=5
x=5=y=21
+) V6i M, (0;1) = f'(0) =9, suy ra phuong trinh tiép tuyén: y=9x+1

+) Voi M, (L1;5) = f'(1) =0, suy ra phuong trinh tiép tuyén: y=5

+) V6i M, (5;21) = f'(5) = 24, suy ra phuong trinh tiép tuyén: y = 24x —99
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f'(2)=-3
4. Taco y"=f"(x)=6x-12,khido f"(x,)=0<6x,-12=0< x,=2 :>{ @)
Yo=1(2)=3
Suy ra phuong trinh tiép tuyén can lap: y = —3x+9
Hé s6 goc tiép tuyén cua do thi (C) tai diém c6 hoanh d6 X bang :

y'(x)=f'(x)=3x* -12x+9=3(x-2)*-3>-3, Vxe R, suyray'(x),, =-3 khi x=2=x,

min

Vay tiép tuyén cua (C) tai diém c6 hoanh do x, thoa man f "(x,) =0 c6 hé s goc nho nhat (dpem).

Vi du 2. Cho ham s6 y=—x*—x*+6 c6 do thi 1a (C). Viét phuwong trinh tiép tuyén cua 6 thi (C) :

1.Cohésbgocla 6. 2. Song song véi duong thang 3x+2y—2=0.
3. Vubng goc véi dudng thang y = %x—3. 4. Tao véi truc hoanh (Ox ) mot goc bang « , biét tana = %

5. Cét cac truc Ox,0y lan lwot tai hai diém A, B sao cho OB =360A.

Gidi:
Taco y'=—4x>—2x . Goi M,(x,;Y,) latiép diém cua tiép tuyén can lap.
1. Tiép tuyén c6 hé s6 goc la 6, suy ra: y'(x,) =6 < —4x3 —2x, =6

< (X +D2X -2%,+3) =0 X, =-1= y, = y(-1) =4

Vay phuong trinh tiép tuyén can lap la: y =6x+10.

2. Buong thing 3x+2y—2=0 duogc viét lai thanh: y:—gx+l
. y L oA A yoe \ 2 3 . 1 3
Khi d6 tiep tuyén song song vai duong thang y = —Ex+1, suy ra: y'(x,) = 5
3 3 3 ) 1 1) 91
< —4Xy —2X, :—E<:>8x0 +4x%,—3=0 < (2%, —D(4x5 + 2%, +3) =0 < X, :E: Yo=Y FY T

o s . 3 1) 91 3 103 R
Tiéeptuyencanlap la: y=——| x—=|+— ha =——X+— (th6a mén diéu kién song song).
¢p tuyen can lap la: y 2( 2} 6 VY=o X+ e (tho ieu ki¢ g song)


http://www.facebook.com/giaidaptoancap3

Nguyén Thanh Tling 0947141139 — 0925509968 htpp://www.facebook.com/giaidaptoancap3

3. Do tiép tuyén vubng goc véi dudng thang y = %x ~3,suyra: y'(x,)=-6

S —AX—2%, =6 2+ % —3=0 < (X, —1)(2X; +2x,+3) =0 X, =1= y, = y(1) = 4

Khi d6 phuong trinh tiép tuyén: y=-6(x—1)+4 hay y =-6x+10.

4. Do tiép tuyén tao véi truc hoanh (Ox ) mot goc bang « , nénsuy ra: y'(x,) =*tana = J_r%

. 9 3 9 3 9 1 1) 1503
H) VoI Yy (X)) =——< 4X, - 2%, =—— <4+ 2X, ——=0 = X, === Y, = Y| — |=——
IVO Y 6)="1g ° 16 ° % 16 0Ty Y y(4j 256

Tiép tuyén can lap : y——i x—< | 2503 hay y—_ix+@
o 16 4) 256 16 256

- 9 3 9 3 9 1 1) 1503
H) VoI Yy (X)) =— < —4x; - 2X, =— S 4 + 22X, + —=0 X, =——= Y, =Y| —— |=——
YV y ) 16 ° 0 16 ° % 16 Ty y( 4j 256

Tiép tuyéncanlap : vy = — = hay y= —x+—%
cplayencaniap - ¥ =1s 256 Y Y =167 " 756

9(){ 1} 1503 9 1539
4

5. Goi a la gbc tao bai tiép tuyén can 1ap va truc hoanh, khi dé tiép tuyén cét cac truc Ox,Oy lan luot tai hai

diém A, B, ta duoc: tana :%:w
OA OA

=36= y'(X,) =*tana =£36

+) V6&i y'(X,) = -36 < —4x; — 2%, =-36 < 4x +2X,-36=0 = x, =2y, = y(2) =-14
Tiép tuyén can lap : y =-36(x—2)—14 hay y =-36x+58

+) V&i y'(X,) =36 < —4x] —2X, =36 < 4%} +2%,+36 =0 < X, =—2=> Y, = Y(-2) =14

Tiép tuyén can 1ap : y =36(x+2)—14 hay y =36x+58.

(Bm+1)x—m*+m
X+m

Vi du 3. Cho hamsb y = c6 do thi (C_) va m latham s .

1. Véi m=1, viét phuong trinh tiép tuyén cia (C,)song song véi duong thang y = 4x +16.

2. Tim m dé tiép tuyén cua (C,) tai giao diém cua do thj (C,) vai truc hoanh song song véi duong thang
d:y=x+1.



http://www.facebook.com/giaidaptoancap3

Nguyén Thanh Tling 0947141139 — 0925509968 htpp://www.facebook.com/giaidaptoancap3

Gidi:

. . 4x
1.Vé6i m=1taco (C):y=——,suyra y'=
€2y xr1 vy (x+1)?
Goi M, (x,;Y,) la tiép diém cua tiép tuyén can lap. Khi do tiép tuyén tai M,(x,;y,) song song véi duong
X, =0=y,=0

thing y = 4x+16 nénsuy ra: Y'(Xo)=4©%=4©(xo+l)2=lc>

(x,+1)
+) V6i M, (0;0), phuong trinh tiép tuyén: y = 4x (théa mén)
+) V6i M (—2;8), phuong trinh tiép tuyén: y =4x+16 (loai).
Vay phuong trinh tiép tuyén can 1ap 1a y = 4x.

2

2. Ta co: y':A'L2 va (C,) cat truc hoanh tai diém M m —m
(X+m) 3m+1

2

;Oj . Do tiép tuyén cua (C,) tai M song

3m+1
2m

2 2
song vé&i duong thing d :y = x+1 nén: y'[m mj=1<:>( j =1< m=-1 hoac m:—%.

3m+1

+) V&i m=-1= M (-1;0), phuong trinh tiép tuyén 1a: y = x+1 (loai).

+) V&i m= —é =M GOJ phuong trinh tiép tuyén 1a: y = x —g (thoéa man)

1 o s
Vay m:—g la gié tri can tim.

Nhdn xét: Nhu vdy qua Vi du 3 ta nhdn thay, khi gap dang cau hdi viér phwong trinh tiép tuyén cia do thi ham
s6 y= f(x) song song véi duwong thangy = ax+b, viéc sz dung dir kién f'(x,) =a chi la diéu kién can nhung
chua dii . Do d6 sau khi gidi ra két qud ta can c6 buéc kiém tra lai diéu kién song song.

Vi du 4. Cho ham sé y = Ll ¢6 dd thi (C) va gbc toa do O.
X+
1. Viét phuong trinh tiép tuyén caa (C), biét tiép tuyén do cit truc hoanh, truc tung lan luot tai hai diém phan
biét A, B vatam giac OAB can .
2. Tim toa d6 diém M thudc (C), biét tiép tuyén cua (C) tai M cit hai truc Ox, Oy lan luot tai A, B sao cho

tam giac OAB c6 dién tich bang %
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Gidgi: Tacd y'=———
Glal y (x+1)’

1. Goi M, (x,;Y,) latiép diém cua tiép tuyén can lap.
Do tam giac OAB can va vuodng tai O nén OA=0B, suyra: y'(x,) =%1

X, =0
->0,Vx, 2-1=y'(%) =1 =l xo )
0 =

Ma Y'(Xo)zm

-

(X, +1)°

+) Vé6i x,=0=y, =y(0)=0 (loaido M,(0;0)=0)

+) V6i %, = 2=y, = y(~2) = 2, suy ra phuong trinh tiép tuyén: y=1.(x+2)+2 hay y=x+4 (thoa man).
Vay tiép tuyén can lap 1a: y=x+4.

2.Vi M €(C) nén M (m%} Phuong trinh tiép tuyén cua (C) tai M 1a:

2

1 m 1 m
:W(X—m)+m—© y

(d)

= X+
y +1 (m+1)?* (m+1)?

1 m )
2 = X+ =—
Do dNOx ={A} = toa dd dicm A la nghiém cua hé: y (m+1)> (m+1)° < {X Om = A(-m?*;0)
y

y=0
1 m? Xx=0
o IS iAo e | YT > X+ > m?
Do dNOy ={B} =toadd B la nghiém cua hé: (m+1) (m+1)?® < m? =B O;W
- +
x=0 y (m+1)?

mZ

Theo gia thiét: S,,q _1.on08 =£©‘—m2‘. -
8 4 (m+1)

1 m2 ) (1Y
:—<:> — | —
4 (m+1j (2}

2m’ +m+1=0
m < m=1 hoac m=—l =M (l;lj hoac M (—L—l}
2m’-m-1=0 2 2 2

Vay c6 hai diém M thoa man yéu cau bai toan [a M (1; %j va M (—%;—l}.
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Vi du 5. Cho ham sé y = x* —3mx? +3(m+1)x +1 c6 do thi (C,) va m la tham sé thyc.

1. Tim m biét tiép tuyén ciia do thi (C_) tai diém K song song vai duong thing 3x—y=0 va K la diém
thudc d6 thi (C,) c6 hoanh do bang —1.

2. V6i m=2. Tim hai diém phan biét M, N thudc do thi (C,) sao cho tiép tuyén cia dd thi (C,) tai M va
N song song véi nhau va théa mén:

a. Do dai MN =25 , ddng thoi M, N c6 toa do nguyén.

b. Puong thaing MN vudng goc véi dudng thang x+y—2015=0.

Gidi:
1. Tacd y'=3x*—6mx+3(m+1). Do K € (C,) va c6 hoanh do bang —1, suy ra K(-1-6m—23)
Khi d6 tiép tuyén tai K co phuong trinh: y = y'(-1)(x+1)-6m—-3 < y = (9Im+6)x+3m+3 (A)

, IM+6=3
Do A song song véi duong thang 3x—y =0 (hay y =3x) khi va chi khi: S m= 1
3m+3=0 3

Vay gid tri cantim la m:—%.
2.V6i m=2 taco ddthi (C,):y=x>—6x>+9x+1,suyra y'=3x*-12x+9

M e (C M (a;a’—6a’+9a+1
{ 6(2):{ ( )v(yia;tb

Ne(C) |N(b;b®—6b*+9b+1)
Tiép tuyén ciia do thi (C,) tai M va N song song véi nhau nén suy ra:
y'(@)=y'(b) < 3a*-12a+9=30*-12b+9 < (a-b)(a+b-4)=0<=a+b=4 (do a-b=0)
Do d6 a+b=4 taco: y, -y, =b*-a’-6(b*-a’)+9(b-a)
=(b-a)[(a+b)’ —ab—-6(a+b)+9]=(b—a)(l-ab)
Suy ra MN =(b-a;(b—a)(l-ab))

a. Véi MN =25 < MN2=20 < (b-a)®+(b—a)’(l—ab)> =20 (kéthop véi a+b=4)
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& (a—b)? [1+(1—ab)2} =20 & (16-4ab)[ (ab)? —2ab+2]=20
< (ab)® —6(ab)? +10ab-3=0 < ab=3 (do a,be Z)

= =1 =
Khidétacohe: 12073 o137 o5 1273
atb=4" \b=3 b=1

Vay M (L5),N(3;1) hodc M(3;1),N(L;5)
b. Do b—a=0 nén MN =(b—a;(b—a)(l-ab)) cling phuong véi vecto Uy, = (1;1-ab)
Puong thing d : x+y—2015=0 c6 vecto chi phwong u, = (1;,—1)

a=0=>b=4

Do d6 MN Ld < U, U, =0<1-1+ab=0<ab=0<
b=0=>a=4

Vay M (0;1),N(4;5) hoac M (4;5),N(0;1).

Bai toan 1.2

N@i dung bai toan :

Cho hamsé y = f(x) c6 do thila (C). Viét phuong trinh tiép tuyén ciia d6 thi (C) di qua diém M, (x,;Y,).

Céch gidi chunag:

+) Puong thing A c6 hé sb goc k di qua M, (X,;Y,) co phuong trinh : y =K(Xx—%,) + Y,

fFO)=k(x=x%)+Yy, @)
f(x)=k (2)

+) A la tiép tuyén cua (C) khi va chi khi hé sau ¢ nghiém : {
+) Thay (2) vao (1) ta dugc phuong trinh: f(x)= f'(X)(x—%,)+Y, (*)
Giai phuong trinh (*) ta tim duwoc X, sau do6 thay vao (2) suy ra dugc k

Khi d6 ta viét duoc phuong trinh tiép tuyén can lap.

Chuay:

Do C&c tiép tuyén ciia cdc do thi ham sé trong chwong trinh phé thong ludn c6 hé sé géc (trwong hop phirong
trinh tiép tuyén khong c6 hé sé goc 1a x =a khdng c6 ), nén ta dwroc phép goi luén phirong trinh c6 hé sé goc k
nhu cach trinh bay trén.

10
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Vi du 1. Cho ham sé y=x*+x*—-3 (C). Viét phuwong trinh tiép tuyén caa d6 thi (C) di qua diém M (1;-1).

Gidi:
+) Puong thang A c6 hé sé goc k di qua M (1;—1) c6 phuong trinh : y =k(x-1)—1

X'+ x*-3=k(x-1)-1 (2

+) A la tiép tuyén cua (C) khi va chi khi hé sau ¢ nghiém :
4x° +2x =k (2)

+) Thay (2) vao (1) ta duoc phuong trinh: x* +x* -3 =(4x® +2x)(x-1) -1

S A+ X -2x+2=0 (Xx-1)*(BX* +2x+2) =0 = x =1
Thay x=1 vao (2) suyra k=6. Vay phuong trinh tiép tuyén can lap la y =6x—7.
Nhdn xét :

O Bai toan 1.1 khi viét phuwong trinh tiép tuyeén tai diém thi diém dé luén thudc do thi, trong khi Bai toan 1.2
thi diém di qua c6 thé thugc hogc khong thude do thi . O vi du trén diém ma tiép tuyén can ldp di qua M (L;-1)
kha dac biét khi M e (C). Do dé trong trwong hop nay rat nhiéu ban sé di viét phwong trinh giong nhuw Bai
toan 1.1 (nghia /a chuyén vé bai toan viét phwong trinh tiép tuyen tai diem M (L;,—-1)) va ciing cho ra két qud
twong . Song cdch lam dé sé khong dwoc diém tuyét doi (néu ban khong Chd’ng?mir]h thém tinh duy nhdt CLZ)a
tiep tuyen). Vi vay viéc trinh bay theo Bai toan 1.2 la s lua chon hop li nhat. Bé hiéu rd hon ching ta chuyén
qua Vi du 2.

Vi du 2 (B —2008). Cho ham s6 y =4x*—6x2+1 (1). Viét phuong trinh tiép tuyén cua dd thi ham sé (1), biét
rang tiép tuyén d6 di qua diém M (-1;-9) .

Gidi:
+) Puong thing A c6 hé sé goc k di qua M (—=1;—-9) c6 phuong trinh : y =k(x+1)-9

40 tuyé : , 4%° —6x° +1=k(x+1)-9 (2
+) A 13 tidp tuyén cua &b thi ham sé (1) khi va chi khi hé sau c6 nghiem ; | 0% T1=k(x+)=9 ()
12x* -12x =k 3)

+) Thay (3) vao (2) ta duoc phuong trinh : 4x® —6x* +1= (12x* —12x)(x+1) -9

x=-1
&4 +3x° -6x-5=0< (x+1)°(4x-5) =0

£}
4

11
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Vé6i x=-1=k =24, phuong trinh tiép tuyén la : y = 24x+15

Vi x:%: k —15 phuong trinh tiép tuyén Ia : y_%x—%

Nhdn xét :

Trong Vi du 2 ta ciing nhdn thdy diém M thuge do thi. Song néu viér phirong trinh tiép tuyén theo géc nhin
cua Bai toan 1.1 (viér phurong trinh tiép tuyén tai diém M ) thi ta chi thu dwoc phirong trinh y = 24x+15 va
thiéu di mét phwong trinh. Li do 12 vi khi siz dung Bai toan 1.1 thi tiép tuyén lubn tiép xdc véi do thi tai diém
M , trong khi ¢ Bai toan 1.2 néu M thuge do th; thi tiép tuyén co thé tiép xdc hodc khong tiép xdc véi do thi tai
M ( do tiép tuyén chi can di qua diém M ). Do dé ta dwge 2 phirong trinh tiép tuyén nhu trén. Vi vay khi cau
héi trong dé bai 1a viét phwong trinh tiép tuyén di qua diém thi ta sé gidi theo céch gidi cia Bai toan 1.2.

Vi du 3. Cho ham s y = x*—3x+2 c6 dd thi 1a (C). Tim cac diém M trén dudng thang y =4, sao cho tir M
ké duoc ba tiép tuyén toi (C), trong do c6 hai tiép tuyén vudng goc vai nhau.

Gidi
Goi M (m;4) thudc dugc thang y =4

Khi d6 phuong trinh tiép tuyén (d) c6 hé sé goc k diqua M c6 dang: y =k(x—m)+4

X*=3x+2=k(x-m)+4 (1

(d) 1a tiép tuyén cua (C) khi hé sau c6 nghiém:
3x*-3=k (2)
Thay (2) vao (1) ta duogc phuong trinh: x* —3x+2 = (3x* —3)(x—m) + 4

c>2x3—3mx2+3m+2:0c>(x+1)[2x2—(3m+2)x+3m+2]:0

x=-1
=
{h(x) =2x*-(Bm+2)x+3m+2=0 (3)
Dé co ba tiép tuyén ké tir M téi (C) thi phwong trinh (3) phai ¢6 hai nghiém phan biét khac —1, hay :

A=(3a+2)(3a-6)>0 .2 oo V1L (*
{f(—1)=6a+6¢0 Qae(_w’ 3jU(2’+ MO

y=4
y'(-1)=0’
ki mot tiép tuyén nao khac. Nén dé cd hai tiép tuyén vudng goc véi nhau thi phuong trinh (3) phai ¢d hai
nghiém phén biét x,,x, thoa man: y'(x,).y'(x,) =-1< 9(x? —1)(x; -1)+1=0

12
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= 9[(><1x2)2 — (X +%,)% +2X%,X, +1]+1: 0 (2%

m+2

Thay X, +X, = XX, = 3 vao (2%) taco: 9BM+2+D)+1=0=m= —%, thoa man diéu kien (*)

Vay M (—%;4} 1a diém can tim.

Vi du 4. Cho ham s6 y = x*—3x*+3 ¢6 do thi 1 (C). Tim trén d thi (C) nhirng diém ma qua d6 ké duoc
dung mot tiép tuyén toi (C).

Gidi:
Goi M(m;m*-3m?*+3)e(C)
Khi d6 phuong trinh tiép tuyén (d) c6 hé s6 goc kdiqua M c6 dang: y=k(x—m)+m*—-3m?+3

X*=3x* +3=k(x-m)+m*-3m°+3 (1)

(d) 1a tiép tuyén cua (C) khi hé sau c6 nghiém:
h(x) = 3x*—6x =k (2)
Thay (2) vao (1) ta duogc phuong trinh: x* —3x* +3 = (3x* —6x)(Xx—m)+m® —3m’ + 3

X=m
& (x-m)P(2x+m-3)=0< 3-m
X="—o

2

Pé (d) latiép tuyén duy nhat qua M cuaa (C) thi xay ra cac kha ning sau:

+) Kha nang 1: ng_Tm@ m=1= M (L)

+) Kha nang 2 h(m) = h(g_ij (*) va hai tiép tuyén triing nhau.

Piédu kien (*) @ m*-2m+1=0=m=1=M(L1)

Vay M (L1) 1a diém can tim.

Vi du 5. Cho ham s y = x* —2x* -3 ¢6 db thi la (C). Tim céc diém thudc truc tung ma tir d6 ké duoc mot
tiép tuyén duy nhit d&én (C).

13
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Gidi:
Goi M (0;m) € Oy

Khi d6 phuong trinh tiép tuyén (d) c6 hé s6 goc k diqua M c6 dang : y =kx+m

x'=2x2 -3=kx+m (1)
A% —4x =k (2)

(d) 1a tiép tuyén cua (C) khi hé sau cé nghiém: {
Thay (2) vao (1) ta dugc phuong trinh: 3x* —2x*>+m+3=0 (3)

Pat t=x* voi t>0, lac nay (3) codang : 3t>—2t+m+3=0 (4)

Nhan thiy voi mai nghiém t=t, >0 cua (4) chotanghi¢m x=x, =i¢§. Suy ra k =£4(t, —1).\/5 .

Do d6 (d) la tiép tuyén duy nhat qua M khi (4) c6 duy nhat mot nghiém t >0 thoa méan:

=0

M-t =—4t-DVt & (t-Dt =0 ﬁ 1

+) V6i t =0, thay vao (4) ta dugc m=-3, khi d6 (4) c¢d nghiém t=0 va tzg (loai)

+) V6i t =1, thay vao (4) ta dugc m=—-4, khi d6 (4) c6 nghiemt=1vat= —% (thoa man yéu cau)

Vay M (0;-4) la diém can tim.

14
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Bai toan 2: Cac bai toan lién quan toi cuc tri
Bai toan 2.1

N@i dung bai toan :

Viét phuong trinh duong thang di qua 2 diém cuc tri ciia @6 thi ham s y = f(x,m) =ax® +bx* +cx+d .

Céch gidi chunag:

Buéc 1: Tinh y'=3ax* + 2bx+c; y'=0< 3ax’ +2bx+c=0 (*)
Buéc 2: D6 thi ham sb c6 2 diém cuc tri khi phuong trinh (*) ¢6 hai nghiém phan biét x,x, >meD.
+) Néu nghiém x,, X, dep (A'=b?—3ac =u?: c6 dang binh phuong)
Ta c6 hai diém cuyc tr A(X;; Y,), B(X,;Y,), suy ra phuong trinh AB .
+) Néu nghiém x,, x, “khong dep”, chia y cho y' (1am nhap) va viét thanh: y =u(x).y'+ px+q

Y, =u(x).y'(x)+ pX,+q = px, +q

Go {A(xi:yl)
' Yo =U(X;).y'(X,) + pX, +0 = pX, +q

14 hai diém cuc tri = y'(x,) = y'(x,) =0, khi d6 {
B(%:; Y) i

Suy ra phuong trinh AB:y = px+q.

Vi du 1 (A -2002). Cho ham s6: y = —x® +3mx® +3(1—m?)x+m® —m? (1) (véi m la tham sé thuc).

Viét phuong trinh duong thang di qua hai diém cuc tri caa d6 thi ham s6 (1).

Gigi: Taco y'=-3x>+6mx+3(@1-m?)

. Vi X, # X, nén ham s dat cyc tri tai x,, X, .

=m-1
Céch 1: y':0©xz—2mx+m2—1:0c{xl
X, =

m+1

Khi d6 ta c6 hai diém cuc tri A(X;;Y,), B(X,;Y,) VOi

=y(m-1)=-m?+3m-2 A(m-1-m?*+3m-2) __
{yl y(m-1) :{( H3M-2) _ = o

y,=y(m+1)=-m*+3m+2 |B(m-1-m’+3m+2)

Xx-m+1 y+m’-3m+2

2 S y=2Xx—m’+m.

Suy ra phuong trinh di qua hai diém cuc tri A, B Ia;

15
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Cach2: V6i y'=0< x> —2mx+m?-1=0¢c6 A'=m’—-(m*-1)=1>0
Nén ham s6 dat cuc tri tai x,,x,. Taco y'(x) =y'(x,) =0

Mit khac: y = —x®+3mx* +3(1-m?)x+m® —m?
:%(x—m)(—sz +6mx +3-3m? )+ 2x—m? +m

=2% —m’+m
=1(x—m)y'+2x—m2+m:> h= o
3 Y, =2%,—m*+m

Vay phuong trinh di qua hai diém cuc tri A(X;;Y,),B(X,;Y,) la: y=2x—m?+m

Vi du 2. Cho ham sé y =2x*—3(m-1)x*+m. Tim m dé do thi ham sb c6 diém cuc dai, cuc tiéu A B sao
cho ba diém A, B, 1(3;1) thing hang.

X1=

Gidgi: Taco y'=6x*—-6(m-1)x. Khido y':0c>6x(x—m+1)=0<:{x o1
,=m—

Ham s6 ¢6 cyc dai, cuc tiéu khi va chikhi x, #x, & 0zm-1o mz1

g o Y=Y (0)=m A(0;m)
Céch 1: Taco , , = \ ,
Y, =y(m-1)=—m"+3m"-2m+1 B(m-1-m’+3m°-2m+1)
Al =(3;1-m) L
Suyra<_ . Do A,B,I thang hang nén Al, Bl cung phuong, tuvong duong:
Bl = (4—m;m®-3m* + 2m)

4-m_m —3m +2m (do m=1) c>4—m=2m—m2
3 1-m 3

<3m’-7m+4=0< m=-1 (loai) hoic m =% (thoa man).

Céch 2: Tach yz(%x—mT_lJ[wz —6(m-1)x |- (Mm-1)*x+m

1 m-1

=(—x——Jy'—(m—l)2x+m . Vi y'(xl)zy'(xz)zoj{ylz_(m_l) Gom

3 6 y, =—(Mm-1)7%x,+m

16
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Khi d6 phuong trinh di qua hai diém cuc tri A(x;Y,),B(X,;¥,) la: y=—(m-1)?x+m

Do A B, 1(3;1) thing hang nén | € AB < 1=-3(m-1)°+m < 3m?>-7m+4=0

< m=-1 (loai) hodac m :% (théa man). Vay m :%.

Vi du 3 (B - 2013). Cho ham s y = 2x* —3(m+1)x* + 6mx (1). Tim m dé d6 thi ham s6 (1) co hai diém cuc
tri A va B sao cho duong thang AB vudng goc vai duong thang y = X+2 .

X =1
X,=m

Gigi: Tacd y'=6x>—6(m+Dx+6m ; y'=0= x> —(M+Dx+m=0<
Ham s6 ¢6 hai cyc tri khi va chikhi x, =X, & m=1 (*)

— AB=(m-1L—(m-1)%

=y(1)=3m-1 Al:3m-1
Cach 1: Taco {yl o :>{ ( )

y, = y(m) =-m®+3m’ B(m;—m®+3m?)
Do m=1nén AB cing phuong véi vecto u,; = (1, —(m—1)?)

Puong thing d:y =x+2< x—y+2=0 c6 vecto chi phuwongu, = (1;1)
. S ; m=0
Khidé ABL1ld < ABu;=0<1-(m-1)"=0< M9 (théa mén (*))

Cach 2: Tacd y=2x*-3(m+1)x* +6mx

= (2x=m-1)[ X’ = (M+1)x+m ] - (m-1)°x+m(m+1)
:%(Zx—m—l)y‘—(m—l)2x+m(m +1).

o o y, = —(m-1)*x, +m(m+1)
Vi y(><1)—y(><z)—0:>{y2 (1%, +m(m+1)

Vay phuong trinh dwong thang di qua hai diém cuc tri A(X;Y,),B(X,;Y,) 1a: y=—(m-1)?x+m(m+1)

, m=0 N
Do AB vudng gdc véi duong thing y = x+2 nén: -(m-1)°=-1< {m _s (théa mén dicu kién (*))

Vay gia tri m cantimla m=0 hoic m=2.
17
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Vi du 4. Cho ham s y = x* —3x*+2 c6 d6 thi 1a (C) va duong tron (T) c6 phuong trinh:
(x—m)?+(y-m—1)> =5. Tim mdé duong thiang di qua hai diém cuc trj caa (C) tiép xdc véi duong tron (T)

Gidi:

x=0 =2

Tach: y'=3x"-6x ;y'=0=3x(x-2)=0< =
X=2=y=-2

Vay ta c6 hai diém cuc tri: A(0;2) va B(2,-2) = AB = (2;-4) = 2(1;-2)

Khi d6 phuong trinh di qua 2 didm cuc tri I : %: y;zz hay 2x+y-2=0 (A)

Puong tron (C) c6 tdm I (m;m+1) va ban kinh R =5

m=2
. 2m+m+1-2
(A) tiép xtc vai (C) khi va chi khi: d(1;A) =R @%zﬁ@ﬁm—ﬂ:&: 4
2°+1 ms=-——
3

Vay m=2 hoac m= —% 1a dap s cua bai toén.

18
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Bai toan 2.2

N@i dung bai toan : Tim m dé ham s y = f(x,m) c6 n cuyc tri thoa man diéu kién (*) cho trugc

Céch gidi chunag:

Truwong hop 1: Tim m dé ham sé bdcba: y= f(x,m)=ax®+bx*+cx+d ¢6 2 (n=2) cuc tri théa man
dieu kién (*) cho trudc.

Buéc 1: y'=3ax* +2bx+c=Ax*+Bx+C ; y'=0< AX* +Bx+C =0 (1)

: . . . Az0
Ham so6 c6 2 cuc tri<> (1) ¢ hai nghiém phan biét < {A 0 < meD
>

B
M (x ,, X+ Xy = ——

(%) 4 b diém cuc tri Vi A
N (X, Y,)

Buéc 2: +) Goi { (2)

>0

XX, =

(Néu can biéu dién y,, y, theo m thi sir dung Bai toan 2.1)
+) Cit nghia diéu kién (*) (c6 thé sir dung (2) hoic két hop céc kién thirc hinh hoc phang...) thiét lap duoc :

g(m)=0 (hoic (g(m)>0,g(m)<0..) = m—mED_ K&t uan.

Chay: Do sé cuc tri ciia ham bdc ba chi ¢d thé 1a 2 hodc khong cé. Do d6 néu dé bai yéu cau tim m dé ham sé
cé cuc tri, duoc hiéu la tim m dé ham so c6 2 cuc tri (Mot cuce dai va mot cuc tiéu).

Vi du 1 (D -2012). Cho hamsé y =§x3 —mx? —2(3m? —1)x+§ (C), m latham s thuc.

Tim m d ham s6 (C)c6 hai diém cuc tri x, Va X, sao cho XX, +2(x, +X,) =1.

Gidi:
+)Taco y'=2x*-2mx—2(3m*-1)=0; y'=0= x> —mx—-3m*+1=0 (1)

Ham s ¢6 hai cuc tri x, x, < (1) ¢6 hai nghiém phan biét x,, x,

2413 213
13 13

< A'=13m*-4>0< m>—— hoic m< -
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X +X,=m

+) Vi x;, X, langhiém cua (1) nén { (2) .Taco: xX, +2(x +X%,)=1 (*).

XX, =1-3m?

Thay (2) vao (*) ta dugc: 1-3m*+2m=1< m(Bm-2)=0< m=0 (loai) hoic m :é (théa man).

2 8 i s
Vay m :§ la gi& tri can tim.

Vi du 2 (B -2012). Cho hamsé y = x®-3mx*+3m® (C), m 1a tham s6 thyc. Tim m dé d6 thi ham sé (C) c6
hai diém cuc tri A va B sao cho tam giac OAB c6 dién tich bang 48.

-_ 3

=0=y,=3m’
igi: +) Taco y'=3x>—6mx; y'=0<3x(x-2m)=0< % Y
X, =2m=Yy, =-m

D6 thi ham s6 (C) c6 hai diém cuc tri < X, # X, <& m =0

e _[A(O;3m*)e0y |OA=3m’|
+) Ta c6 hai diém cuc tri: =

B(2m;-m®) d(B,0A) =d(B,0y) = 2|m|

Theo dé rata co: S,,,, =48 = %.d (B,0A)OA=48 < 3m* =48 & m=+2 (thoamin).Vay m=+2.

Vi du 3. Cho ham sé y = —x®+(2m+1)x* — (m? —3m+2)x—4. Xac dinh m dé d6 thi ham s6 c6 cac diém cuc
dai va cuc tiéu nam vé hai phia cua truc tung.

Gigi: Taco y'=-3x"+2(2m+1)x—(m*-3m+2)
Suyra y'=0<3x*-22m+1)x+(M*-3m+2)=0 (1)

+) Pé dd thi ham sb cac cac diém cuc dai, cuc tiéu thi phuwong trinh (1) phaicé hai nghiém phan biét, khi dé:

A'=(2m+1)°-3(m*-3m+2)>0 & m’+13m-5>0< m>

—13+23Jﬁ hodic m < ~13-3J21 @

+) Ham s co hai diém cuc tri A(x;Y,),B(X,;Y,) Voi X, X, 1a nghiém cua (1)
Khi d6 hai diém A(x;y,), B(X,;y,) nam vé hai phia cta truc tung khi va chi khi:
XX, <0< m?—3m+2<0e1<m<2, két hop véi (2)ta duge dap sb: 1<m< 2
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Chu V: Viéc cdt nghia diéu kién (*) khi hai diém cuc tri A(X;Y,), B(X,;Y,)
+) cung phia vai truc tung (truc Oy) la: x,x, >0
+) khéc phia (nam vé hai phia) véi truc tung (truc Oy) la: xx, <0
+) cung phia vgi truc hoanh (truc Ox) la: y,y, >0

+) khéc phia (nam vé hai phia) véi truc hoanh (truc Ox) la: y,y, <0.

Vi du 4. Cho ham s6 y = —x®+3x* +m?—3m vdi m 1a tham sb thic. Chirng minh ham sé lubn ¢é cuc dai, cuc
tiéu voi moi m. Tim m dé cac diém cuc dai, cuc tiéu cua dd thi ham sé cach déu duong thing A:y =x+5.

x=0 =m?-3m
Gigi: +)CO y'=-3x*+6X; y'=0< -3x(x-2)=0<= =Y

Xx=2=y=m"-3m+4
Vay véi YmeR, y'=0 c6 hai nghiém phan biét nén ham sé d4 cho luén cé cuc dai, cuc tiéu véi moi m.
+) Tacod A(0;m? —3m), B(2;m?* —3m+4) 1a hai diém cuc tr

Puong thang A:y=x+5 hay x—y+5=0

: ) ‘—mz +3m +5‘ ‘—mz +3m +3‘
Theo dé ratacd: d(A,A)=d(B,A) < =

J2 V2
—m*+3m+5=—-m?+3m+3 m=-1
o Teme Teme c>m2—3m—4=0c{
-m?+3m+5=m*-3m-3 m=4

Vay m=-1 hoic m=4 la c4c gié tri can tim.

Vi du 5. Cho ham sb y = x® —3x? +mx c¢6 do thi la (C,). Xac dinh m dé (C,_) c6 cac diém cuc dai va cuc tiéu
d6i xtng nhau qua duong thang x—2y-5=0.

Gidi:
+) Taco: y'=3x>—6x+m ; y'=0=3x*—6x+m=0 (1)
Do thi (C,)) co cac diém cuc dai, cuc tiéu khi va chi khi phuong trinh (1) ¢6 hai nghiém phan biét,

hay A'=9-3m>0 < m<3 (2)
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+) Goi A(x;;Y,),B(X,;Y,) 1a hai diém cuc tri cia (C,) voi: y'(x)=y'(x,) =0

Tacd y=(%x—%j(3x2—6x+m)+2m x+m hay y:(lx—lj.y# 2m_6x+%

3 3 3 3

1) 2m-6 m 2m-6 m
+ +—
3 3) 3

1
"t s) 3 2m—
, suy ra phuong trinh AB:y =
2m—6 m 3

y —(Ex —E) y'(x)+2 Oy +M_ X, +—
* 3 3) 3 3 3 * 3

m
X+ —
3

Puong thang d 1 x—2y—-5=0 duoc viét lai: y:%x—g

A, B dbi xtrng véi nhau qua d thoa mén diéu kién can la: AB L d < 2m3— 6 % =-1< m=0 (théaman (2))

Véi m=0 hamsé c¢d dang y = x> —3x? c6 hai diém cuc tri A(0;0), B(2;-4)
Khi d6 trung diém AB 1a I(1;-2) ed (thoéa man diéu kién dir)

Vay gid tri m=0 la dap sb cua bai toan.

Vi du 6. Cho ham s6 y =(m—3)x*—2mx+3 v4i m l1a tham s6 thyc. Bién luan theo m sb cuc tri cia ham

sb trén.

Gidi:
Taco y'=3(m-3)x*—2m , khidé y'=0<3(m-3)x*-2m=0 (*)
*) Véi m=3 phuong trinh (*) ¢6 dang: -6 =0 (vO nghiém), nghia 13 ham s khong cé cuc tri véi m=3.
*)Voi m=3,suyra: A=24m(m-23)
+)Néu A<0 <= 24m(m-3)<0<0<m<3
thi phuong trinh (*) v6 nghiém hoic c¢6 nghiém kép hay y' khong dbi ddu. Suy ra ham sé khéng c6 cuc tri.

m<0

+) Néu A>o©24m(m—3)>o©{
m>3
Khi d6 phuong trinh (*) c6 hai nghiém phan biét, hay ham s6 ¢6 hai cuc tri (mot cuc dai, mot cuc tiéu).

Két luan: Véi 0<m<3: ham sé khéng c6 cuc tri. Véi m<0 hoic m>3: ham sb c6 hai cuc tri.
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Chay: Céc kién thic hinh hoc phang co ban can nhé dé cat nghia diéu kién (*):

AB = \/(Xz - Xl)z + (yz - yl)2

+) A(X;Y,), B(X,:Y,) = ,
a0z .(T%j Trung 8i0m cfia AB

+) A% ¥0), B(X,5Y,),C(Xs; Y;) 1a ba dinh cia tam giac khi d6 G ( X%t % ; ht );f Y J: la trong tdm cua

3
tam gidc ABC
. - ~ _|ax, +by, +c|
+) M (%,;Y,) va A.ax+by+c—0:>d(M,A)_W
4 dry=kx+m .., |d,Ld, &kk,=-1
, 0:
d,:y=Kk,x+m, d,//d, &k =k,;m #m,

+) Sjec :%.d(A, BC).BCA:4900>SABC =%.AB.AC

Truwong hop 2:
Tim m dé ham so tring phwong 'y =ax* +bx* +¢ ¢6 n cuc tri théa man diéu kién (*) cho truéc.

x=0
Buéc 1: y'=4ax’ +2bx; y'=0< 2x(2ax* +h) =0 < ,
2ax“+b=0 (D)

+) Ham s6 ¢6 1 cyc tri (n=1) < (1) théoa mdn man ab>0.

+) Ham s ¢6 3 cuc tri (n=3) < (1) c6 hai nghiém phan biét c>_—b>0c>ab<0c>me D.

2a
Budrc 2: (danh cho 3 cuc tri)
A(0;c) . b
#)Taco3cuctri {B(x:y,) véi {2\ 2a (Tam gidc ABC ludn can tai A)

C(Xz; yZ) Y, = y(x1); Y, = Y(Xz)

+) Cht nghta didu kién (*), suy ra duoc phuong trinh: g(m)=0= m—MED_, k&t 1uan.
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Vi du 1. Cho ham sé y:mTJrlx4—mx2+g (C.), véi m 1a tham sb thuc. Tim m dé ham sé (C.) ¢6 cuc

tiéu ma khong cé cuc dai.

Gidi:
. ) x=0
+) Taco y'=2(m+1)x° —2mx =2x[ (M+1)x*~m | , khi dé y'=0< ,
(m+)x"—m=0 (2
+) Ham s6 (C,) c6 cuc tiéu ma khong cé cuc dai
< y'=0 ¢6 mot nghiém khi va chi khi phwong trinh (1) thoa mén:

(m+1).(-m)>0= mM(M+1) <0< -1<m<0

Vay —1<m<0 la dap s6 cua bai toan.

Vidu 2 (A - Al-2012). Cho hams6 y=x*-2(m+1)x*+m? (C.), véi m la tham sb thyc. Tim m dé do
thi cia ham s (C,.) ¢6 ba cuc trj tao thanh ba dinh ciia mot tam giac vudng.

Giai:

+)Tacd y'=4x'—4m+Dx=4x(x*-m-1); y'=0=|
X=m+1 (1)

+) P4 thi ham sb ¢6 3 cuc tri khi (1) ¢6 hai nghiém phan biét khac 0 < m+1>0<m>-1 (2)

A(0;m?) — 3 )
+) C6 3 diém cyc tri : B(—\/m;—Zm—l): ﬁ((g,((m:l)))
AC =(vVm+1;—(m+1)

C (\/m +1;-2m —1)
Theo dé bai tam giac ABC vudng, ma tam giac ABC ludn can tai A

m=-1

Suy ra ABC wuong tai A <> AB.AC =0 < —(m+1)+(m+1)* =0 < (m+1)[ (m+1)°-1]|=0< {m 6

Két hop vai diéu kién (2) ta duoc dap sb m=0.
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Vidu 3. Chohamsd y=-x*+2mx?—4 (C_), m latham s6 thyc.

Tim cac gia tri cia m dé tat ca cac diém cuc trj ciia do thi (C,) déu nam trén cac truc toa do.

Gidgi: Tacd y'=—-4x*+4mx =—4x(x*-m); y'=0 =
X =m

+) Vi m<0 thido thi (C,) c6 mot diém cuc tri A(0;—4) € Oy
+) V6i m> 0 thi y'=0©{

A(0;—4) € Oy

Suyra (C,) c6 3 diém cuc tri
{B(—\/ﬁ; m?—4)¢Oy; C(¥m;m?—4)¢Oy

Sm=2

, . o . [BeOx m>0
bé A,B,C nam trén cac truc toa do thi =
C eOx m’—4=0

Vay m<0 hoic m=2 la c4c gié tri can tim.

Vidu 4. Chohamsbé y=x*-2(m?>—m+1)x*+m-1, m latham sé thyc. Tim m dé db thi ham sé c6

khoang cach gitta hai diém cuc tiéu ngin nhat.

Gidi:
+) Taco y':4x?’—4(m2—m+1)x:4x[x2 —(m? —m+1)], khidé y'=0<

+) Vay voi vYm e R, d6 thi ham sb luon c6 3 diém cuc tri .

Mt khac: a=1> 0 nén ta co hai diém cuc tiéu ddi xirng nhau qua truc tung va c6 hoanh d6

lan Iuot 1a: x, =—Vm? —m+1;Xx, =+vm? —m+1 . Khi d6 khoang cach giita hai diém cuc tiéu la:
X 2

2
d=[x-%|=2ym’-m+1=2 (m—%j +%2\/§:>dmm:«/§ khi m:%

. 1 . Lo g2 .2 ¢ £
Vay véi m = 2 khoang céch giira hai diém cuc tiéu ngan nhat.
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Vi du 5. Cho hamsb y :%x“ —(Bm+1)x* +2(m+1) (C,) . Tim m d& dd thi (C,)co ba diém cuc tri tao

thanh mot tam giéc ¢ trong tam triing véi géc toa do.

Giai:

x=0

Tacd y'=x*-2@m+Dx=x|x*-2@m+1 |: y'=0<
y ( ) [ ( )] d x> =2(3m+1)

+) Ham s6 ¢6 3 cuc tri khi va chikhi y'=0 c6 3 nghiém phan biét < 2(3m+1)>0< m> —% *)

+) Khi d6 db thj c6 3 diém cuc tri: A(0;2m +2), B(—/2(3m+1);-9m* —4m+1), C(\/2(3m+1);-9m? —4m+1)
Suyra G (0; —6m*—2m +%j la trong tam cua AABC
Do G =0 < —6m? —2m+%:0<:> m :—é hoic m :% . Két hop véi didu kién (*) ta duoc m :%

Bai toan 2.3

Ni dung bai toan : Cho hams6 y = f (x,m) . Tim m dé ham s dat cuc dai (cuc tiéu) tai x = X, .

Céch gidi chunag:

+) Piéu kién can:
Ham sb dat cuec tri (cuc dai hoic cuc tiéu ) tai x = X, khi f'(x,,m)=0<m=m, (6day y c6 dao hamtai x,)
+) Pidu ki¢n da: (Kiémtra giatri m=m,)
Cach 1: Néu f "(x,;m,) <0 thi ham s dat cuc dai tai x = X,
Néu f "(x,;m,) >0 thi ham sé dat cuc tiéu tai x = X, .

Céch 2: Dung bang bién thién dé kiém tra.

Vidul Tim m @ ham s y:%x?’—(m2+l)x2—12mx dat cuc dai tai x=-2.

Gidgi: Taco y'=x*-2(m*+1)x-12m va y"=2x—2(m* +1)
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N ) . . . m=1
+) biéu kién can: Ham so dat cuc dai tai x=-2, suyra: y'(—2):0c>4m2—12m+8=0<:{ 5
m=

+) Didu kién di: Véi m=1= y"=2x-4= y"(-2) =—8< 0 (théa man)
Voi m=2=y"=2x-10= y"(-2) =-14 <0 (théa méan)
Vay v6i m=1 hoic m=2 ham sb dat cuc dai tai x=-2.

Nhdn xét: +) Vi bai toan trén ta c6 thé chi ra ludn y"(-2) =—2m?-6<0, VmeR.

y'(=2)=0

+) Véi ham sé bdc ba. Cu thé véi vi du trén, ta cd thé trinh bay gon bang cach gidi hé: { (2) <0
y"(=2) <

Vidu2. Timm @ hamsé y=mx* —(m+1)x*>+m?—1 c6 gia tri cyc tiéu bang —1.

Gigi: Tacod y'=4mx®-2(m+Dx va y"=12mx* —2(m+1)

Goi x = x, la diém cyc tiéu cia ham s6 vai y., = —1. Khi do ta co:

; ; (%)=0  [4mx]—2(m+1)x, =0 1
-Diéukiéncdn:{y(O) Q{ o —2(M+1)x, Q)

y%)=-1 " |mx; —-(m+)x+m*-1=-1 (2)

X, =0

Tir (1) < 2%,.[ 2mx; —(m+1) | =0 < {mez o
-

*) Véi x, =0 thay vao (2) taduoc: m* =1< m=+1

o Diéu ki¢n dii: Voi x=x,=0 va m=1=y"=-4<0 (khdng thoa min)
Vi x=x,=0 vda m=-1=y"=0 (chua két luan dugc)
Ham s6 c6 dang y =—x* ¢6 a=-1<0 nén c6 cuc dai 1a gbc toa do.
Vay X, =0 khong thoa man.

*) Voi 2mx; =m+1< x2 = rr;_;l (do m=0) thay vao (2) ta duoc:

4m* —m? —-6m-1
4dm

=-lo4m’-m’-2m-1=0< (M-1)(@m*+3m+) =0 m=1=x. =1

o Diéu kién dii: Voi m=1va x* =x2 =1= y"=8>0 (thoa man).
Vay véi m=1 thi ham sb c6 gia tri cuc tiéu bang —1.
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BAI TOAN 3: Bai todn giao diém

Bai toan 3.1

N@i dung bai toan : Tim m dé @6 thi ham s6 y = g(x) cat dudng thing y = px+q tai n diém phan biét thoa

man diéu kién (*) (néu c9).

Céch gidi chunag:

Truwong hop 1: g(x) 1a ham bdc ba.
Bwéc 1: Phuong trinh hoanh dé giao diém : g(x) = px+q < ax’ +bx®> +cx+d =0 (1)
Buéc 2: Nham nghiém x = x, (bang cach khir m) ta dwa (1) vé dang tich:

X=X,

(X~ %,)(ax +b1X+C1)=0C{f(x)=aX2+b1X+C1=0 )

Bwéc 3: ( Xét a khong chira tham sé m - xem thém Cha y sau Vi du 2)
*) Néu cit tai mot diém (n=1) thi (1) c6 mot nghiém

A<OQ
< (2) vo nghiém hodc cé nghiém kép x=Xx, < | [A=0 < meD,
f(x,)=0

*) Néu cit tai hai diém phan biét (n=2) thi (1) c6 hai nghiém

< (2) co nghiém kep khac x,hoac co6 hai nghi¢m phéan biét va co nghiém x,

A=0 hoac A>0 me D
al =
TUE) 20 T f(x)=0 2

*) Néu cit tai ba diém phan biét (n=23) thi (1) c6 ba nghiém phan biét

A>0
< (2) co hai nghiém phéan biét khac x, < < meDb,
f(x)=0

Buéc 4 (néu co (*) va xét véi n=3):
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A(Xo; PX, +0)
*) Ta co ba giao diém: {B(x;; px, +0q) Vi X, + X, :—% va XX, :_% (3)
C(x,; PX, +0)

*) Cat nghia (*) (st dung (3) hoic két hop kién thirc hinh hoc phing) ta duoc:

h(m) =0 (hoac h(m)>0,h(m)<0...)= mﬂ) Két luan.

Vidu 1. Cho hamsé y =x®-3x*+1 (C), m la tham s6 thyc. Tim m dé duong thang

d:y=(2m-1)x—4m-1 cét dd thi ham s6 (C) tai hai diém phan biét.

Gidi:
+) Phuong trinh hoanh d6 giao diém cua db thi (C) va duong thang d &

X =3x* +1=(2m-)x—-4m-1< x> -3x* - (2m-Dx+4m+2=0 (1)

= (x=2)(x _X_Zm_l)zoc{f(xhxz—x—2m—1=0 (2)

+) d cit (C) tai hai diém phan biét khi va chi khi phuong trinh (1) ¢6 hai nghiém phan biét < (2) c6 nghiém
kép khac 2 hoic c6 hai nghiém phan biét trong d6 c6 mot nghiém bang 2, twong dwong vai diéu kién:

A=5+8m=0 5
f(2=1-2m=0 |M="%g

IS
A=5+8m>0 1
f(2)=1-2m=0 2

Vay m :—g hoac m :% thi d cat (C) tai hai diém phan biét.

Vi du 2. (D -2013). Cho ham s6 y =2x* —3mx* +(m—-1)x+1 (C), m la tham sé thyc.

Tim m dé duong thing y =—x+1 cét dd thi ham s6 (C) tai ba diém phan biét.

Gidi:
+) Phuong trinh hoanh dé giao diém cua (C) va duong thing y =—-x+1 Ia:

2% =3mx* + (M-1)x+1=-x+1<2x°-3mx* +mx=0 (1)
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x=0
& X(2x2 =3mx+m) =0 < ,

f(x)=2x"-3mx+m=0 (2)
+) Y&u cau bai todn < (1) cd ba nghiém phan biét < (2) c6 hai nghiém phan biét khac 0
{A=9m2—8m>0 m<(;

=
f(0)=m=0 m>§

Vay m<0 hoic m >g 1a dap s6 cua bai toan.

Chu y: Trong cach gidi chung
+) Ta dang dé cap téi trwong hop a khong chiza tham sé m (a=0). Néu a chiza tham sé m, ta xét thém
truong hop a=0.

+) Trong truong hop khong nhdam dwoec nghiém (nghiém “xdu”) ta ding dinh Ii Viet cho ham bdc ba hodc s
dung yeu to cuc tri (kha nang nay xuat hién trong dé thi la rat thap, tac gia khong de cdp trong cuon sach nay —
sé duroc noi chi tiét trong cuon sach “10 vdn dé treng tam trong khdo sat ham sé va gng dung” cua tac gid).

Vidu 3. Tim m déddthi hamsé y=(m+1)x* —3mx® + (2m—10)x +12

cit truc hoanh tai mot diém duy nhat.

Gidi: +) Phuong trinh hoanh d6 giao diém cuia d6 thi va tryc hoanh 1a:

(M+1)x* =3mx* +(2m-10)x+12 =0 < (x=2)[ (M+1)x* — (M- 2)x—6 | =0
X=2
f(X)=(M+D)x*—(M-2)x—6=0 (*)

+) Yéu cau bai todn < (*) vo nghiém hoic cd mot nghiém bang 2. Xét phuong trinh (*):
Vi m=-1, phuong trinh (*) ¢6 dang: 3x—6=0< x=2 (thoa mén)

Véi m=—-1,tacd A=m?+20m+28 . Khi d6 yéu cau bai toan twong dwong :

A<0 m? +20m+28<0
{Azo | (m2+20m+28=0< -10-6v2 <m<-10+6+2
f(2)=0 2m+2=0

Vay m=-1hoic —10-6+2 <m<—10+6+/2 1a dép sb cua bai toan.
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Vi du 4. Cho ham s6 y = x* + 2mx? + (m+3)x+4 (C_), diém K(1;3) va duong thang (d):y =x+4. Tim cac
gia tri cia m dé (d) cat (C,) tai ba diém phan biét A(0;4),B,C sao cho tam giac KBC c6 dién tich bang 4.

Gidi:
+) Phuong trinh hoanh d¢ giao diém cua (d) va (C,):

XCr2mx* +(M+3)x+4=x+4 (1) < x(X* +2mx+m+2)=0

x=0 (d
{ f(X)=x>+2mx+m+2=0 (2) ) y=atd
+) (d) cat (C,) taiba diém phan biét < (1) c6 ba nghiém phan biét

<> (2) ¢o6 hai nghiém phan biét khac 0

A'=m’-m-2>0 m e (—o0; —1) U (2;+o0)
o & (3)
f(0)=m+2=0 m # —2
A(0;4)
: . \ . X +X,=-2m
+) Taco <B(x;x +4) véi x,X, langhiémcua (2) nén (4)
XX, =m+2
C(X,; %, +4)

Taco BC = /(% —%)2 + (% — %)% =v2|% - x|

Phuong trinh BC (hay chinh 1a phuong trinh (d)) viét lai: x—y+4=0

Suyra d(K,BC)=m=\/§

V2
+) Tacod : S,use :4c>%.d(K, BC).BC :4@%.ﬁ.ﬁ|xz —x|=4

S (%, —%)? =16 < (X, +X,)° —4xX, =16 (5)

m=-2

Thay (4) vao (5) ta duoc: 4m2—4(m+2)=16c>mz—m—6=0<:{m_3

Két hop vai diéu kién (3) ta duoc dap s cua bai toan 1a m=3.
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Vi du 5. Cho ham s6 y=x*-3x+1(C,), duong thang (d):y =mx+m+3.Tim m dé (d) cit (C,) tai ba
diém phan biét M (-1;3),N, P sao cho tiép tuyén cua (C,) tai N va P vudng gdc vai nhau.

Gidi:
+) Phuong trinh hoanh d¢ giao diém cua (d) va (C,):
XX =3x+l=mx+m+3 < x*—(M+3)x-m-2=0

x=-1

S X+DYX"=-x-m-2)=0 < F(X)=x—x-m-2=0 (2)

+) (d) cit (C,) tai ba diém phan biét < (1) c6 ba nghiém phan biét

<> (2) ¢0 hai nghiém phan biét khac -1

{A=4m+9>0 m>—g
o

= 4 (3
f(-)=-m=0 m=0
M(-13)
p - \ . , A X +X, =1
+) Taco < N(x;y;) Voi X, X, langhi¢mcua (2) nén { (4)
XX, =—m—2
P(X;:Y,)

+) Tiép tuyén cua (C,) tai N va P vudng goc véi nhau khi va chi khi:

Y'(%)-y'(%,) =-1< (3 -3)(3x} -3) =-1
& 9 (%%,)° = (¢ +x0) +1]==1 = 9[ (%%,)° = (X +X,)* +2x%, +1]|=—1 (5)

Thay (4) vao (5) tadugc: 9[ (M+2)* ~1-2(m+2)+1|=-1<9m*+18m+1=0<m =ﬂ

. \ , _2+
Keét hop dieu kién (3) ta dugc dap so baitodnla m= 3_TN§
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Truwong hop 2: g(x) la ham tring phwong va dwongthang y =q .
Bwéc 1: Phuong trinh hoanh do giao diém : g(x) =q < ax* +bx*+c=0 (1)
Buoc 2: Dit t= x2, khi do (1) co dang: f(t)=at?+bt+c=0 (2)
Bwéc 3: (Bién luan sé giao diém — gia sir a khdng chira tham sb (a = 0))

+) Néu khéng cit (n=0) < (1) vo nghiém

A>0
2) v« nghiOm
(@) (: g_" < A <0 hodc b Cc < meD,
(2) canghimt <t, <0 S=-——<0; P=—>0
a a
+) Néu cit tai mot diém (n=1) < (1) c6 mot nghiém
A>0; f(0)=0
< (2) c6 hainghiém t, <t, =0 < s b<0 < meD,

a

+) Néu cit tai hai diém phan biét (n=2) < (1) c6 hai nghiém phan biét

ac<0
2) ¢4 hai nghiOm tr_i dEu -
- (2) '9 . ol [A=0 L D,
(2) ¢6 nghiém kép duong b 0
-—>
2a

+) Néu cit tai ba diém phan biét (n=3) < (1) c6 ba nghiém phan biét

A>0; f(0)=0
< (2) c6 hainghiémt,>t, =0 < s b 0 < meD,
=——=>
a

+) Néu cit bon diém phan biét (n=4) < (1) ¢6 bén nghiém phan biét

A>0

& (2) cd hainghiém t, >t, >0 & meD
(2) ghiem t, >t Nnd S=—E>0; P=£>0 e,
a a

Bwoc 4: (Danh cho truong hop n=4)

X, = i\/E

+) Tacd
{XM = i\/E

. b . c
Vot +t, =—— vatt, =— (3
1 2 a 1%2 a ()
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+) Céit nghia (*) (st dung (3) hoic két hop kién thuc hinh hoc phang) ta dugc:

h(m) =0 (hodc h(m)>0,h(m)<0...)= mL[)“) Két luan.

Chu y: Néu a chira tham s6 , ta xét thém trwong hop a=0.

Vi du 1. Cho ham s6 y = x* —2mx? + m® —m? ¢6 do thi la (C_), m la tham s6. Tim m dé do thi ham sé (C,)
khong c6 diém chung véi tryc hoanh.

Gidi:

+) Phuong trinh hoanh d¢ giao diém caa (C_ ) va tryc hoanh Ia: x* —2mx*+m®-m?=0 (1)
+) Pt t = x*, khido (1) codang: t>—2mt+m*—m?*=0 (2)

+) (C,) khong co diém chung véi truc hoanh khi va chi khi phuong trinh (1) v6 nghiém < (2) vo nghiém
hoac c6 hai nghiém &m (t, <t, <0) hay ta c6 diéu kién:

A'=2m*-m® <0 m> 2

A'=2m*—m*>0 m<2
= S m>2

S=2m<0 m<0

P=m’-m®>>0 m>1

Vay dép s6 cua bai toan la m>2.

Vidu 2. Chohamsd y = x* —mx?+m—1 ¢6 d6 thi (C_), m la tham s thyc.

Tim m dé (C,) cét truc hoanh tai bén diém phan biét sao cho do dai doan thing AB =1. Trong d6 A,B Ia
hai giao diém c6 hoanh d6 duong cta (C, ) véi truc hoanh .

Gidi: Phuong trinh hoanh do giao diém caa d6 thi (C,_)va truc hoanh: x*—mx*+m-1=0 ()

t=1
DPit t=x*, t>0 ; khidé (1) c6 dang: tz—mt+m—1=0©L_m 1 (2)

Dé thi (C,) cat truc hoanh tai bon diém phan biét, khi phuong trinh (1) ¢6 bdn nghiém phan biét, twong duong

®3)

. . AL m-1=1 m=2
(2) c0 hai nghiém phan biét duong < =
m-1>0 m>1
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Khi d6 hai giao diém c6 hoanh d6 dwong ciia d6 thi (C_) va truc hoanh la: A(L;0), B(~m-1;0) .

Jm-1-1=1 Jm-1=2 {m=5
= =
Jm-1-1=-1 |Jm-1=0 [m=1

Két hop vai diéu kién (3) ta dwoc gid tri m cantim la: m=5

Khido AB=1< AB’ =1 (Vm-1-1)° :1c>|:

Vi du 3 (D - 2009). Cho ham s6 y = x* —(3m+2)x? +3m c6 d6 thi la (C,_), m 1a tham sé.

Tim m dé duong thang y =-1 cat do thi (C, ) tai 4 diém phén biét déu c6 hoanh d¢ nhé hon 2.

Giai:
+) Phuong trinh hoanh d¢ giao diém cua (C, ) va duong thang y = -1 Ia:
X' —@Bm+2)x* +3m=-1<x" —@Bm+2)x* +3m+1=0 (1)

t=1
+) bat t = x*, khido (1) co dang: t* —(Bm+2)t+3m+1=0 < (2)
t=3m+1

+) Puong thang y =-1 cat d6 thi (C,) tai bon diém phan biét déu c6 hoanh d¢ nhé hon 2 , khi va chi khi :

(1) c6 bén nghiém phan biét nho hon 2 < (2) ¢6 hai nghiém duong phan biét nho hon 4

3m+1-1 m=0
<410<1<4 &901 L
0<3m+l<d | 3°M°

Nhdn xét: O vi du trén ta da két hop dong thoi Bwéc 3 va Buéc 4.

Vi du 4. Cho ham s6 y=x*—2(m+1)x*+2m+1 (C_). Tim m dé d6 thi (C,) cét truc hoanh tai bon diém
phan biét c6 hoanh d lap thanh cap sb cong.

Gidi:
+) Phuong trinh hoanh d¢ giao diém caa (C_) va tryc hoanh Ia: x* —2(m+1)x*+2m+1=0 (1)
+) bat t = x*, khido (1) cddang: t* —2(m+Dt+2m+1=0 (2)

+) (C,,) cat truc hoanh tai bén diém phan biét khi va chi khi phwong trinh (1) ¢6 bén nghiém phan biét
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A'=m?>0 m=0
< (2) 6 hai nghiém duong phan bi¢t<<S =2(m+1)>0< 1 3
p=2m+1>0 [ 2

+)Khidé(1)cénghiémxlz—\/€<x2=—\/ﬂ<x3=\/ﬂ<x4=\/g
o &

x4

Vol =g >0°

Vi tinh d6i xiing nén x,, X,, X,, X, theo thir tu 1a cap s cong khi :

X, + X, = 2X%, c>—\/_+\/g=2\/E<:>\/E=3\/Ec>t2:9t1

m+1 Vat, = 9(m+1)

Két hop voi t, +t, =2(m+1), suy ra: t, = . Khi dé :

tt, = 2m+l e m5+1.9(m5+1) —2m+1 <> 9m?—32m—16=0<> m=4 hodc m :—g (thoa mén (3))

4
Vay m=4 hoac m:—5 la gia tri can tim.

Truong hop 3: g(x) 1a ham phan thic y = ?))(Hg van=2.
+
, N N a . .2 ) ax+b .
Buwéc 1: Phuong trinh hoanh d6 giao diémcua y = ad va y=px+q:
X

d

ax+b X#——

= px+Qq< C
cx+d

f(x)=ax’+bx+c, =0 (1)
Bud6c 2: Hai d6 thi cat nhau tai hai diém phan biét khi va chi khi phwong trinh

d a#0; A>0
(1) c6 hai nghiém phan biét khac —— hay ta co6 diéu kién: ¢ ( dj 0 < meD
C =
C
. A(X; pX, + .
Buwdc 3: Ta c6 hai giao dieém { (% % +0) VOl X, + X, :—E; XX, =5 (2)
B(X; pX, +0) & a

Cit nghia (*) (sir dung (2) hoic két hop kién thire hinh hoc phang) ta duoc:

h(m) =0 (hodc h(m)>0,h(m) <0...) = m—ED_ k¢t uan.
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2x+1

Vidu 1. Cho ham sb y = (C). Tim céc gié tri m dé duong thing y =mx+m—1 cit (C) tai hai diém

phan biét A va B sao cho OAB la tam giac c6 trong tam thudc duong thang x+y—2=0 (Ola géc toa do).

Gidi:
Phuong trinh hoanh d6 giao diém cua (C) va y=mx+m-1 la;

x#1
f(x)=mx*-3x-m=0 (1)

2Xx+1
x-1

=mx+m—1©{

Puong thang y =mx+m—1 cit (C) tai hai diém phan biét A va B, khi va

m=0
chi khi phuong trinh (1) cé hai nghiém phan biét, khac 1 << A=9+4m’* >0 m=0 (2)
f)=-3%0

Hai giao diém A(x;;mx, +m—1), B(X,;mx, + m—1) V&i X, + X, _3
m

Suy ra trong tdm G cua tam giac OAB duoc xac dinh:

X tXx, 1
.= -
3 m :G(i;2m+lj
om(x +X%)+2m-2  2m+1 m 3
¢ 3 3

Khi d6 OAB la tam giéc, cd trong tam thudc duong thang d : x+y—2 =0 khi va chi khi:

m=1
2m?-5m+3=0

{ 0xm-1

OgAB@ -
l+2m+1_2:o

S m= 3 (théa mén)
Ged 2
m

Viy, gid tr cin tim 1a: m zg

Vi du 2. Cho ham s6 y =% (C). Tim m dé duong thing (d): y=2x+m cit db thi ham s (C) tai 2
+

diém phan biét A, B sao cho AB=+/5.
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Gidi:
X#-1
f(X)=2x*+mx+m+2=0 (1)

2X—2

Phuong trinh hoanh d6 giao diém cua (C) va (d) la: 1 =2X+m @{

Puong thang (d) cét (C) tai hai diém phan biét A va B, khi va chi khi phuong trinh (1)

A=m?>-8m-16>0

o m<4-442 hoic m>4+4J2 (2)
f(-1)=6=0

c6 hai nghiém phan biét, khac -1 @{

Hai giao diém A(x,;2x, +m), B(X,;2x, +m)

m+ 2 3)

Véi x;, %, langhiém ctua (1) néntaco: x, + X, :—% va XX, =
Theo dé ra: AB=+5< AB? =5 (X, —X,)? +4(X%,—X)2 =5 < (X, — X, )* =1 (X, +X,)? —4x%, =1 (*)

2 m=10 5
Thay (3) vao (*) ta duoc: mT—Z(m +2)=1m’-8m-20=0 <:{ __» (théa man dieu kién (2))

Vay m=10 hoac m=-2.

2mx -3

Vi du 3. Cho hamsé y =
Xx+1

(C.), m la tham s6 thyc.

Tim m dé duong thang y =2x—3 cat d6 thi ham s6 (C,) tai hai diém phan biét A va B sao cho dwong
thang trung truc cta doan thang AB di qua giao diém hai dudng tiém can cua do thi hamsé (C,).

Gidi:

Phuong trinh hoanh d¢ giao diém cua (C_) va duong thang y = 2x—3 Ia:

X#-1
X#-1 -
2mx 3=2x—3© 2 o | X 0 )
X+1 2X°—(2m+1)x=0 X_2m+1

2

Puong thang y =2x—3 cat dd thi (C,,) tai hai diém phéan biét A va B, khi va chi khi (1) c6 hai nghiém phan

2m+1 1
0 m=»-3 2m+1
biét, khic —1 < { 2 N 2 (2) ,khido A(0;-3),B :2m—2
om+1 3 2
> z-1 m#£——
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Tiém can tiém can dung x=-1; Tiém can ngang y =2m nén giao diém hai tiém can 1a 1(=1;2m)
Céch 1: | thudc duong trung truc cia AB khi va chi khi: IA= 1B < IA* = IB?

2
2m+3=2
J+4<:>(2m+3)2:4©{ @m:_% hoac m:_g

&1+ (2m+3)° :(2m2+3

2m+3=-2

Két hop vai voi diéu kién (2) ta dugc m= —g la gia tri can tim.

Céch 2: Goi M 1a trung diém cia AB khidé M (2m4+1;2m2‘5j

Puong thing trung tryc d cua AB diqua M c6 vécto phap tuyén n, =u,; = (1;2) nén co phuong trinh:

(x— 2m4+1j+2(y— ZmZ_SJ:0c>4x+8y—10m+19=0

Coled e -4+82m-10m+19=0<=m :—g, thoa man diéu kién (2) )

Vay m= —g la gia tri can tim.

2X+1
X+1
tai hai diém phan biét A, B sao cho tam giac OAB c6 dién tich bing /3.

Vi du 4 (B - 2010). Cho ham sb y = (C). Tim m dé duong thang y =—2x+m cat d6 thi ham s§ (C)

Gidi:

R \ A e 2X+1 x#-1
+) Phuong trinh hoanh d¢ giao diem: =-2X+M<

X+1 f(x)=2x*-(Mm-4)x+1-m=0 (1)
2
+) Puong thang y =—2x+m cét do thi (C) tai hai diém phan biét, khi va chi khi: {?(—rlr)l +81> C:) omeR
DN=-1=«

+) Ta c6 hai giao diém A(x;—2x, +m), B(X,;—2X, +M) V&i X, X, la nghiém caa (1) nén ta co:

m-4 . 1-m
X1+X2:T va X1X2=T (2)

, . m
+) Buong thang AB viét lai thanh: 2x+y+m=0 = d(O, AB) :%
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Vi (2) tacs: AB = J(x, —x)* +4(x, —)* = 5[ (%, +%,)* ~4xx, ] :w

|m| m?+8

Khi dé: Sypg =%d(0, AB).AB = , suy ra:

|m|\/m +8

=3om +8m* -48=0< (M*—4)(M?+12) =0 <= m=+2

Vay m=42.

—X+1
2x-1
cat d6 thi ham s (C) tai hai diém phan biét A va B. Goi k;,k,lan luot Ia hé s6 g6c cua cac tiép tuyén véi
(C) tai A va B. Tim m dé tong k, +k, dat gia tri I6n nhat.

Vi du 5 (A - 2011). Cho hamsb y =

(C). Chung minh rang véi moi m duong thang y = x+m ludn

Gidi:

1
—-X+1 X#—~
=X+m<e 2

f(x)=2x>+2mx—-(m+1)=0 (1)

+) Phuong trinh hoanh d6 giao diém:

2X—

A=m’+2m+2=(Mm+1*+1>0
+) Xét hé: 1 1 , ding voi Vm e R
f{2]=—Z=0

Suyra (1) ludn c6 hai nghiém phan biét khac % hay v&i moi m duong thang y = x+m ludn cit db thi ham sb
(C) tai hai diém phan biét (dpcm).
+) Goi x,,X, lan lugt 13 hoanh d6 cia hai giao diém A, B véi x,, X, la nghiém ciia (1) thoa méan:

m+1

X, + X, =—M Va XX, =— 5

11 (2 -DP(2x, 1)
2% -D* (2%-1°  [(2x-1)@x, -]

Khi do ta co: k, +k, =y'(x)+y'(x) =-

| _ACEX)T o8 A X) 2 e g 6 g(me1)i-2<-2

[4%,%, —2(X, +X,) +1]

Suy ra k, +k, 16n nhat bang -2 khi m=-1.
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Bai toan 3.2

N@i dung bai toan : Cho ham s y = f(x) (C).
1. Khao sét va v& d6 thi (C) caa hamsd trén.

2. Bién luan theo m sb nghiém thuc cia phuong trinh: g(x,m)=0 (*)

Céch gigi chunag:

1. Ta vé duoc do thi (C) (xem lai phan khao sat ham sb).

2. Ta thyuc hién theo cac budc sau:

+) Chuyén (*) vé dang : f(x) =h(m) (2%)

+) Khi d6 s6 nghiém cua (2*) chinh 1a s6 giao diém ciia d6 thi ham sé (C) véi dudng thang y = h(m) .

+) Trén cung hé truc toa do da vé do thi (C) (v& dwoc & cau 1), ta vé thém duong thing y =h(m) c6 phuong
vudng goc vai truc Oy (song song hoac trung vai Ox).

+) Tir s6 giao diém chung cua hai d thi, ta suy ra s nghiém cua (*) va dua ra két luan.

Vidu 1. Cho hamsb y=x*—-4x*+1 (C).

1. Khao sét va v& d6 thi (C) caa hamsd trén.

. : . . 1
2. Bién luan theo m so6 nghiém thyc cua phuong trinh: _ZX4 +x*+m=0.

Gidi:
1. Ban doc ty lam va ta dwgc dd thi (C) nhu sau:

i
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2. Ta c6 phuong trinh: —%X4+X2+m:0c> X' —4x*+1=4m+1 (1)

Sb nghiém ciia phurong trinh (1) chinh 1a sé giao

diém cua dd thi (C) va duong thing y =4m+1 \l | )/

(c6 phuong vuong goc vai Oy)

] E; 7] : :: >
Do d6 dua vao do thi ta co: \ / \ /3'=-I-m+1
+) Néu 4m+1< -3 < m<—1 thi phuong trinh v nghiém. \/ \/

+) Néu 4m+1=-3 < m=—1 thi phuong trinh c6 2 nghiém phan biét.

+) Néu —-3<4m+1<1< -1<m<0 thi phuong trinh c6 4 nghiém phan biét.
+) 4dm+1=1< m=0 thi phuong trinh cé 3 nghi¢ém phéan biét.
+) 4m+1>1< m >0 thi phuong trinh cé 2 nghiém phéan biét.

m . oL
Vay, tacé m< —1: Phuong trinh vd nghiém; { 0 : Phuong trinh ¢6 2 nghiém phén biét.
m >

m=0: Phuong trinh c6 3 nghiém phan biét; —1<m <0 : Phuong trinh c6 4 nghiém phan biét.

Nhdn xét: Ngoai cach gidi trén ta c6 thé gidi theo Bai toan 3.1 ¢ Trwong hop 2.

Vi du 2 (A -2002). Cho hamsé y=-x*+3x> (C).
1. Khao sét va v& d6 thi (C) caa hamsd trén.

2. Timm dé phuong trinh: —x* +3x% +m®* —3m? =0 ¢6 3 nghiém phan biét.
p g

Gidi: 1. Ban doc ty khao sat va vé duoc dd thi nhu sau:
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2. Xét phuong trinh —x* +3x*+m*-3m° =0 (1)

Cach1:Taco (1) ©—-x*+3x*=-m*+3m* (2)
Sb nghiém caa (2) chinh la s giao diém caa d6 thi (C) va duong thing y =-m? +3m?
(c6 phuong vudng goc vai truc Oy)

¥/

o e e

Nén dya vao do thi ta thay phwong trinh (1) ¢ 3 nghiém khi va chi khi: 0<-m*+3m?<4 (*)
Céch 1.1: Xét ham f(m)=-m®+3m? co6 do thj giébng (C) (bién 1a m)

-1<m<3

Do d6 dua vao dd thitacd : (*) < f(m)e(0;4) <
m=0;, m#2

m*-3m? <0 m?(m-23)<0
Céch 1.2: Taco (*) < <0 mm=3)<
m>-3m?+4>0

(m+1)(m-2)>>0

0m<3 -1<m<3
=
2#zm>-1 m=0. m=2

Cach 2: Taco : (1) < (x—m)[ x> +(M—3)x+m*-3m|=0

X=m
<
{f(x):x2 +(M=3)x+m*-3m=0 (2)
(1) c6 3 nghiém phén biét khi va chi khi (2) cé hai nghiém phéan biét khdc m

A=—3m2+3m+9>0©{—1<m<3
f(m)=3m°>-6m=0 m=0; m=2
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Nguyén Thanh Tling
Bai toan 3.3

N@i dung bai toan : Dya vao dd thi ham sé y = f(x) (C) hay suy ra d6 thi ham sb chua tri tuyét ddi.

Céach gidgi chunag:
Truong hop 1: Dua vao do thihamsé y = f(x) (C), hdy suyradd thihamsé y=|f(x)| (C,)

Céach ve:

f(x) khi f(x)>0 (1 N N .
C): y=|f(X)|= % _ % @ . Do d6 @6 thj (C,) gom hai phan:
_f(x) khi f(x)<0 (2)
+) Phan (1) : 1a phan khéng nim phia dudi truc hoanh cua db thi (C).
+) Phan (2): 1a phan di xtrng cua phan dudi truc hoanh cua (C) qua truc OX.
Truong hop 2: Duya vao db thihamsé y = f(x) (C), hdy suyraddthihamsé y=f(|x)) (C,)

Nhdn xét : (C,):y = f(x|) 1a ham s6 chdn nén (C,) nhan Oy lam tryc ddi xng.

Céach ve:
_'I-' Y

-
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f(X) khi x>0 (1)
(C,):y=f(x)= .

f(—x) khi x<0 (2)
+) Phan (1) : Phan d6 thi (C) nam bén phai truc Oy .
+) Phan (2) : Phan d6 thi ldy dbi xtrng qua Oy cua phan (1) .

. Do d6 do6 thi (C,) gdbm hai phan

Nhdn xét: Ngodi 2 truong hep trén chiing ta cé thé gap cac dang:
*) Dua vao dé thi ham sé y = f (x) =u(x).v(x) (C), suyradéthihamss y=[u(x)|.v(x) (C,)
*) Dyea vao do thi ham sé (C):y = f(X) suy ra do thi cac ham so sau:
+) (C,):|y|= f(x) (Trwong hop 4)
+) (C;):y =|f(x)| (Duavao Truwong hep 2 sau dé dén Truong hep 1)
+) (Cy): |y| = f (|X|) ( Dya vao Truong hep 2 sau dé dén Trwong hop 4)
+) (C,):|y|=|f ()| ( Dwa vao TH2 sau dé dén TH1 va cudi cing 1a TH4)".
Song Vi X&c sudt xudt hién cac dang todn nay trong dé thi 1a rat thap, nén tac gia khéng dé cap trong

cuon sach nay.

Vidu 1. Cho ham s y:%x“—lxz—z

2
1. Khao sét su bién thién va vé& do thi (C) caa ham sb.
‘x“ —2x? —8‘

2. Tim m dé phuong trinh - >—— =1 c6 dung 5 nghiém thuc phan biét.
m*—-2m”+9

Giai:

1. Ban doc ty lam cau nay, ta dugc d6 thi cia ham s y = %X“ —% X2 -2

L
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X -2x* -3 . s . s 1, 1, m* —2m? +9
2. Tach: ————=lox -2¢-g=m'-2m’ +9 & |Zx —=x* -2 =————— (%)
m* —-2m°+9 4 2 4
Ex“—1x2—2=f(x)= f(x)>0
. 1, 1, _ 14 2
Taco.y:Zx _EX -2|= 1 1
—(—x“——xz—zj:—f(x) khi f(x)<0
4 2
Do d6 db thi ham sb s& duoc V& nhu sau:
Y
9
4 5
. . ' — it +9
ol
| |
| |
| |
1 —t—t—t—
3 -1 Q0 1 2 x
4 2
S6 nghiem cia (*) chinh 12 s6 giao diém cia dé thi ham s y = %x“—%xz—Z va y=w
m* —2m*+9

=2 (29

(2¥) @ m*'-2m*+1=0<= (M*-1)° =0 m’ =1< m==+1. Vay m==+1 I gia tri can tim.

Vi du 2 (B - 2009). Cho ham sé y =2x*—-4x* (C)

1. Khao sat va v& @6 thi (C) cua hamsb trén,

2. Véi gid tri nao ctia m, phuong trinh x° ‘xz - 2‘ =m c6 ding 6 nghiém thuc phan biét .

Gidi: 1. Ban doc tu lam cau nay, ta dugc dd thi ctia ham sd y =2x" —4x*:

W
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2.Tacod x? ‘xz —2‘ =m< ‘Zx4 —4x2‘ =2m. Phuong trinh ¢ ding 6 nghiém thuc phan biét khi va chi khi duong

thing y = 2m (c6 phuong vudng goc véi truc Oy ) cit db thi hamsé y = ‘ZX4 - 4X2‘ tai 6 diém phan biét.

2x' —4x* =f(x)= khi f(x)>0

e 2. _ 4 2| _
Blendoly—‘zx 4X‘_{(2X44X2)=f(x) khi f(x)<0

Do d6 ta co d6 thi ham ham sé y = ‘Zx“ —4x2‘ va duong thang y = 2m:

1
1
i
I
1
i
1
i
i
!
i
1
-

B e T T i

¥

Dua vao db thi, yéu cu bai toan théa man khi va chi khi: 0<2m <2< 0<m<1.

Vaygidtri m cantim1a 0<m<1.

Vi du 3 (A - 2006). Cho hamsé y=2x*-9x*+12x—-4 (C).

1. Khao sét va v& d6 thi (C) caa hamsd trén.

2. Tim m dé phuong trinh sau ¢6 6 nghiém phan biét : 2|x|3 —9x*+12|x|=m.

Gidi: 1. Ban doc tu lam ciu nay, ta dugc do thi cuia ham sé y = 2x° —9x* +12x—4:

Yk

ji| =
o [ 2

e
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2. Tach 2|x|3 —9x? +12|x| -me 2|x|3 —9x? +12|x|—4: m—4

Phuong trinh ¢6 ding 6 nghiém thyc phan biét khi va chi khi dwong thang y = m—4(c6 phuong vudng goc voi
truc Oy ) cét do thi ham s y = 2|x|* —9x? +12|x|~4 tai 6 diém phan biét.

Ham s6 y =2|x|" —9x? +12|x|~4 Ia ham chin , nén dd thi nhan Oy I truc dbi xtmg. Do d6 tir 4 thi ham s6

(C) V& ¢ cau 1, ta suy ra do thi ham s6 1y = 2|x° - 9x* +12|x| - 4

Vi

=1
1IN
|~
e

—4

Dua vao db thi, yéu cau bai toan thoéa man khi va chi khi: 0<m-4<1l< 4<m<5.

Vaygidtri m cantim 13 4<m<5.
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BAI TOAN 4: Bai toan tim diém thugc dé thi

N@i dung bai toan : Tim diém M thudc dd thi y = f(x) thoa mén diéu kién (*) cho truéc.

Céch gigi chunag:

Buwéc 1: Do M thudce dd thi y= f(x) néngoi M (m; f(m)).

Bwéc 2: Cit nghia didu kién (*) dé thiét 1ap phuong trinh : g(m) = 0= m = toa d6 diém M .

X+i (C). Tim toa d6 diém M thudc dd thi (C) sao cho khoang
X_

cachtr M dén duong thing y=—x bing V2.

Vi du 1(A, Al — 2014). Cho ham sé y =

Giai:

+)Do M €(C) néngoi M (m;m—Jrﬂ voi m=1

+) Puong thang y = —x duoc viét lai thanh: x+y=0 (A)

m+2

m+
Khi do d(M,A)=x/§<:>—r2_l-=x/§<:>‘m2+2‘:2|m—]4 c{

m’>—-2m+4=0 {mzo {M(O;—Z)
N =

m?+2m=0 m=-2 | M(-2;0)

Vay M (0;-2) hoac M (-2;0).

Vi du 2. Tim trén db thi (C):y = ié nhitng diém M sao cho khoang cach tir M dén tiém can dung bang
X_

1 . o
5 khoang c&ch ttr M dén tiém can ngang.

Gidi: +) Do M € (C)= M (m;m—fJ voi m#3.
m_

Tiém can dirng c6 phuong trinh: x=3 hay x-3=0 (A,)

Tiém can ngang c6 phuong trinh: y=1hay y-1=0 (A,)

1 1{m+2
+)d(M,Al)=gd(M,A2)©|m—3|=g. m—3_

1‘ o (Mm=3)? =1@{m:4 {M(4;6)

=
m=2 M (2;-4)
Vay M (4;6) hoac M (2;,-4).
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2x—11 ¢6 d thi (C). Tim toa d¢ hai diém A, B trén db thi (C) sao cho tiép tuyén

Vi du 3. Cho ham s y =

cua dd thi (C) tai A va B song song véi nhau va AB =+/8.

- - b
Gidgi: Do A< (C),B < (C) nén goi Al a: 22~ va B[b:22=1 ) vei |27 |
1 b-1 azlb=1

Tiép tuyén cua @6 thi (C) tai A va B song song nén suy ra:

. -1
(x-1)?

y'@) =y'(b) & (voi y Y= (a-1)°=(b-1)° < a=Db (loai) hoic b=2-a ().

-1 -1
(a-1)* (b-1?
2a—1_2b—1
a-1 b-1

2
Mit khac: AB:\/§c>ABZ:8c>(a—b)2+( J -8 (2)

Thay (2) vao (1) ta duoc: 4(a—1)° + 8o (a-1)’=1

(a-1°

a=2=b=0
a=0=b=2

+) V6i a=2,b=0= A(2;3),B(0;1) (thtr lai thoa man diéu kién song song).
+) V6i a=0,b=2= A(0;1),B(2;3) (tht lai thoa man diéu kién song song).

Vay A(2;3),B(0;1) hoic A(0;1),B(2;3).

Vi du 4. (HSG — Ha Ngi — 2013). Cho ham s6 y = x* —3x+4 ¢6 d6 thi (C). Tim cac diém M, N clng

nam trén (C) sao cho diém | (—%; 2} 1 trung diém cua doan thing MN .

Gigi: Do M € (C) = M (m;m*-3m+4)

Xy =2X, =Xy =—1-m

Taco | latrung diém cua MN nén: { = N(-1-m;-m*®+3m)

Yy =2Y, =Yy =4—(m*-3m+4)=-m®+3m

m=1 M(Z;2),N(-2;2
Métkhéc:Ne(C)c>—m‘°’+3m=(—1—m)3—3(—1—m)+4<:>m2+m—2=0<:{ :{ £:2).N(=2:2)

m=-2 M (-2;2),N(;2)
Vay M (L,2) va N(-2;2)hoac M(-2;2) vaN(L2).

Cha y: Ngoai céch phét biéu trén, bai toan cd thé hdi theo céch dién dat sau:
“Tim trén (C) hai diém M,N déi ximg véi nhau qua diém | (—%;2}
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Vi du 5. Cho hamsé y = 2x-1
X+1

c6 do thi (C). Tim céac diém M thudc db thi (C) sao cho khoang céch tir

giao diém | cua hai dudng tiém can cua (C) tai tiép tuyén cua (C) tai M 13 16n nhét.

Gidi:

+) Tiém can dang, ngang lan luot cua (C) la x=-1va y=2=1(-12)

+)Do M €(C) = M (m; 2m _llJ v6i m=—1. Khi 6 phuong trinh tiép tuyén cua (C) tai M &
m +

3 xem)+ 2 sk (me1)?y s 2mi—2m—1=0 (A)
(m+1)? m+1

y

+)Tacé:d(I,A):‘ 3-2(m+1)%+2m? —2m q_ 6m+1

\/9+(m+1)4 _\/9+(m+1)4
— 6 < 0 =6
g 2 9 2
\/(m+1)2 +(m+1) \/2.\/(m+1)z-(m+1)
) _ 0 , - m=-1++3
= d(M,A) . =6 khlm_(mﬂ) < (m+1) _3<:{m=—1—\/§

Vay M (—1+\/§;2—\/§) hoic M (—1—\/§;Z+\/§) théa man bai toan.

o1
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BAI TOAN 5: Tinh don diéu ciia ham sé
Bai toan 5.1

N@i dung bai toan : Tim m dé hamsé y = f (x,m) ddng bién (hoac nghich bién) trén R .

Céch gidi chunag:

Yéu cau cua bai toan < f'(x,m)>0 (hoic f '(x,m)<0) (*) dung VxeR.Khido co 2 cach giai quyét:

. a>0 a<0
Céch 1: Néu f'(x,m)=ax*+bx+c thi (*) = g (hoic < ) )
A<0 A<0

va xét thém diéu kien a=0 néu a chira m.
Céch 2: Néu (*) < h(m) > g(x) (hoich(m) < g(x)) thi bai toan tuong duong:

h(m) > max g(x) (hoac h(m) < rpeilg g(x))

Vi du. Cho hamsb y = %(m +1)x* —(Mm=3)x* + (M+5)x—1. Tim m dé ham sé dong bién trén tap xac dinh.

Gidi:

Tap xac dinh: D=R

Yéu cau cua bai toan tuong duong voi: y'=(M+1)x*—2(m-3)x+m+5>0 véi VxeR (*)
Cach 1:

+) Voi m=-1: (*) < 8x+4>0 vii VxeR (Vo i).

a=m+1>0 m>-1 1
1 om>=

+)Voi m=-1: (*) < =
A'=-12m+4<0 mzé 3

Cach2: Taco (*) © m(x—1)>>-x>-6x-5 vsi VxeR.
+) V6i x =1 tadugc: 0>-12vai Vxe R (ludn dung)

2
w:g(x) V6i VX #1 < m> maxg(x)

+)Voi x=z1thi (*)om>-— -
(X _1) xe(—0;)U(L;+x)
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Xét g(x):—% Véi x#1= g'(x):ig(x_z)zs) :g0'(X)=0= x=-2
lim %(x) =—1 va lim gl(x) = —oo . Do d6 ta c6 bang bién thién sau:
X |- -2 1 +x
2'(x) + 0 - +
1 -1
e N
_1 — | -

s , 1 1
Khidé taco maxg(x) ===m>=
xe(-oU(Le) 3 3

P S
Vay ng la gi& tri can tim.

Nhdn xét:

O vi du trén, cach gidi 1 cho ta loi gidgi ngdn gon song c6 mét han ché né chi siz dung véi dang tam thuic bdc
hai. Con ¢ céch gidgi 2 tuy kha dai (cu thé trong badi toan nay) nhung no co thé gidi quyét dwoc ca dang
f '(x,m) khong phdi & tam thizc bdc 2, nhung sé gap “khé khan” néu tham s¢ m khong phdi 1a bdc nhdt. Nhu
vdy méi cach ¢ nhitng wu va nhuwrge diém khéac nhau. TUy vao sé lidu cu thé cua ting bai toan gilp ta chon ra
cach gidi téi wu nhat.

Bai toan 5.2

N@i dung bai toan : Tim m dé hamsé y = f (x,m) ddng bién (hoac nghich bién) trén (a;b)

(v6i a cothé —oo va b co thé +o).

Céch gidi chunag:

Yéu cau cua bai toan < f'(x,m)>0 (hodc f '(x,m)<0) (*) diing Vx € (a;b) . Ta c6 2 cach giai quyét:
Céch 1: Néu (*) < h(m) > g(x) (hoich(m) < g(x)) thi bai toan tuong duong:

h(m) = nax g(x) (hoac h(m) < erg;rg) 9(x))

Céch 2: Néu f'(x,m)=ax*+bx+c thita sir dung dinh Iy thuan va dao vé diu tam thirc bac 2
(xem thém phan Chu y).
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chay:

*) Vi trong chuwong trinh chinh khéa dang hoc, dinh Iy ddo vé ddu tam thirc bac 2 @4 bi heoc bé. Vi vdy ta han
ché sir dung Céch 2 . Néu muon sir dung ching ta sé phdi “lach” bang cach chuyén vé so sanh véi sé 0 hodc
st dung cdng thirc nghiém truc tiép (sé thdy ré hon qua cdc vi du minh hoa).

*) Vi trueong hop ham sé durdi dang phan thic y = % thi ham sé dong bién (hay nghich bién) trén (a;b)
V(X

oyl '(X)"’(?za’)'(x)'“(x) >0 (<0) véi Vx e (a;b)

h(x) =u'(X).v(x) -v'(x).u(x)>0(<0) ,Vxe(a;b)
< v(x) =0

*) Néu biéu thize dinh ddu cia y' khong chira x thi trong diéu kién (*) khong cé ddu "=

*) Uu va nhwroe diém cua Céch 1 va Céch 2:

+) Céch 1: Véi f(x,m)c6 dang bat ki nhung chi gigi quyét “tot” néu m 1a bac nhat.
+) Céch 2: Véi m ¢6 béc bdt ki nhueng f (x,m) phdi la da thirc bdc 2 va gidi quyét

“nhe nhang™ khi (*) dung voi VxeR.
+) Céch 1 thuong sir dung trong cac bai toan phic tap ma kho gidi quyét véi Cach 2

Vidu 1 (AAL-2013). Cho hamsé y=—-x3+3x*+3mx—1 (1), voi m la tham sb thuc

Tim m dé ham sé (1) nghich bién trén khoang (0;+).

Gidi: Y8u cau cua bai todn < y'=-3x2+6Xx+3m<0 v&i Vx e (0; +)
& f(X)=x*-2x—m>0 Vi Vx e (0;+0) (*)
Cach1: (*) ©m<x®—2x=g(x) v6i Vx e (0;+») ems< %in )g(x)
(0; 40
Tacod g'(x)=2x—2 : g(x)=0< x=1 . Taco bang bién thién:

x |0 1 + oo

g'(x) — 0 +

£() \_1 /

Khido m< min g(x)=-1.Vay m<-1 1a dap sé cua bai toén.
xe(0;+0)
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Céch 2:

Do thi ham sb f (x) = x* —2x—m la mot parabol c6 a=1>0 nén cé bé I6m quay Ién trén.

Vivay (*) xay ra khi va chi khi :

Trudong hop 1: f(x) nam phia trén hoic tiép xtc vai truc Ox  (f(x)>0 véi VxeR)
Khi d6 phuong trinh f(x)=0 théamén: A=1+m<0< m<-1

Yk

\

Vi

w W

-T-T]_ \‘u_-/i‘fz D

Trwong hop 1 Trwong hop 2
Trwong hep 2:

f(x) cattruc Ox tai cdc diém c6 hoanh do x,,x, sao cho: x, <x, <0 (V&i Vx e (0;+o0) thi f(x)>0)
A=1+m=>0

Khi d6 phuong trinh f(x) =0 théaméan: {S=2<0 (v6 nghiém).
P=-m2>0

Vay gi4 tri m théa man yéu cau bai toan l1a m< 1.

Nhdn xét: Ta cd thé nhdn thdy ngay dwroc ¢ Trwong hop 2 khdng thé xdy ra dwoc Vi dinh cia parabol 1a:
I (L, —1—m) thugc bén phai truc Oy .

Vi du 2. Cho hamsé y = MX*4 U6i m 12 tham sb thyc. Tim m dé ham s :
X+m
1. ddng bién trén khoang (2;+x) . 2. nghich bién trén khoang (—o;1).
2 - r r 2 r
Gigi: Tacod y'=——— voi x=-m.Daucua y' ladau cia m* -4 (khdng chira x) nén dé ham so:

(x+m)

1. ddng bién trén khoang (2;+0) thi: y'>0,VX € (2;+0) <

2

>0, VX € (2;+x)

)2
m?>—4>0 m<-2vm>?2 m<-2vm>?2
= = &Sm>2
—m ¢ (2;+x) -m<?2 m> -2

Vay ham s dong bién trén (2;+00) khi m>2.
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2

2. nghich bién trén khoang (—o0:1) thi: y’ <0, Vx e (—»;1) < m >
(x+m)

m?>—4<0 —2<m<?2 —2<m<?2
o = o
—m ¢ (—o0;1) -m>1 m<-1

<0,Vxe (-x;1).

&S -2<m<-1

Vay ham s6 nghich bién trén (—w;1) khi —2<m<-1.

Vi du 3. Cho ham s6 y = —x* —(m—-1)x* + (2m* +3m+2)x—1 v&i m 1a tham sé thyc.

Tim m dé ham s6 nghich bién trén (2;+w).

Gidi: Y8u cau baitoan < y'=-3x* —2(m—-1)+2m*+3m+2 <0, VX € (2;+0)
& f(X)=3x"+2(m—-1)—(2m* +3m+) > 0, VX € (2;+0) (*)
Taco A'=(m-1)>+32m* +3m+2) =7(m* +m+1)>0,YymeR
Suyra f(x)=0 lubn co hai nghi¢m phéan biét x,,x, véi vme R . Do d6: (*) < x, <X, <2

©#§2©@3m+5

7(m* +m+1) < (Mm+5)° 6m”*-3m-18<0
=N =N
m+5>0 m=>-5

Vay —g <m<2 ladap s cua bai toan.

Chuyén dé nho nay duoc trich so luge tir ban thao cubn sach cua tac gia:
10 CHUYEN PE BAM SAT PE THI TRUNG HQC PHO THONG MON TOAN
Moi y kién, xay dung gop y c4c ban giri theo dia chi:

Nguyén Thanh Tung
Pia chi: Nha s6 9 — Ng6 880 — Bach Bang — Hai Ba Trung — Ha Noi
E-mail: giaidaptoancap3@yahoo.com

CAM ON CAC BAN PA QUAN TAM VA PQC TAI LIEU !
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