PHUONG PHAP GIAI NHANH BAI TOAN

y=ax*+bx* +c, (a+0)

A)Kién thitc co sé

Bai Toan : cho ham s& y =ax* +bx® +¢,cé do thila (C) tim diéu kién cua a,b,c sao cho
(C) 6 3 diém cuc trila A,B,C trong d6 diém A thudc truc tung

Loi giai : Dao ham : y'=4ax® + 2bx

x=0
Taco: y'=0<4ax’ +2bx=0<| , —b
X" =—
2a
Dé (C) 6 3 diém cuec tri @;_b >0, dat:A=b’—4ac
a

XA:0 yA=0

Liucnay: y'=0< —bh = A
=+ —_— = = —
XB,C == 2a yB yc 4a

Biéu thirc toa d0 cac diém cuec tri : A(0,c), B /—i;j , B| - /—L;ﬂ
2a 4da 2a 4a
A qae b* b . -b
D0 dai cac doan AB,BC,CA: AB=AC=,[———-— va BC=2,|—
16a° 2a 2a

B)Cic két qua ding nho

3
Goi ¢la goc tai dinh ctia tam gidc can ABC ta cd: cosg = gs-’_—:: (1)
ey A s p S , 1b® [-b
Goi Sla dién tich tam gide can ABCtacod: S==.—.,|— (2)
4 |a] \2a

Goi (Cr) 1a duong tron tam |, ban kinh R ngoai ti€p tam giac can ABC thi phuwong
trinh (Cr) :

2 2 2 A 2 A
— —-——— ———|=0(
X“+y [c+b 4ajy+c(b 4aj 3)

( c 1 AJ . (c 1 AJZ [2 AJ 1 (b®-8a)
S1|0=+2——|vaR=,[[2+2-= | —¢[ 2-2 | ==,
2 b 8a 2 b 8a b 4a) 8 |alb




C;Ag dung :

Bai1:choham s6 y=x*—2mx*>+3c6 d6 thila (C), tim m &€ (C) c6 3 diém cuc tri tao

thanh mot tam giac déu .

Gidi: Taco a=1Lb=-2m,c=3

Diéu kién co 3 cuc tri ;—b>0<:>27m>0<:>m>0
a

Dé tam gidc nay déu thi goc ¢ dinh can la 60 d6, ap dung két qua (1) ta c6 :

3 . 3 _
b° +8a <:>c0360=( 2m) +8.1<:>1= 8-8m

COSp =
= b _sa (—2my’—81 2 —8—8m

< m=3(nhan)

Bai2: choham s6 y=x*—2mx*> +3c6 d6 thila (C), tim m &€ (C) c6 3 diém cuc tri tao

thanh mdt tam gidc vuong

Gidi: Taco a=1,b=-2m,c=3

Diéu kién co 3 cuec tri ;—b>O©27m>0©m>O
a

Dé€ tam giac nay vuong thi goc ¢ dinh can la 90 d6, ap dung két qua (1) ta co :
b* +8a (-2m)* +8.1 0— 8-8m

= < c0s90 = = =
-8a —-2m)° -8. -8-8m
b* -8 (-2m)°-8.1 8-8

CoS@ = < m=1(nhan)

Bai 3 : cho ham s6 y = x* —2mx® +3c6 d6 thila (C), im m d& (C) ¢6 3 diém cuec tri tao

thanh mot tam gidc ¢ goc 120 do

Giai: Taco a=1,b=-2m,c=3
Diéu kién co 3 cuc tri ;—b>0<:>27m>0c>m>0
a

Dé€ tam gidc nay c6 goc 120 d6 thi goc & dinh can la 120 d¢, ap dung két qua (1) ta co :
& - 8 _ _
cosp_ 28R L ocpg (2MF 481 1 8-8m

- - ——<:>m=l(nh€m)
b° —8a (-2m)” -8.1 2 -8-8m 3

Bai4: choham s6 y=x*—2mx*> +3c6 d6 thila (C), tim m &€ (C) c6 3 diém cuc tri tao

thanh mot tam gidc ¢ goc 135 do

Giai: Taco a=1Lb=-2m,c=3

Diéu kién cd 3 cuc tri ;—2>0<:>27m>0c>m>0




Dé tam giac nay c6 goc 135 do thi goc & dinh can la 120 d, 4p dung két qua (1) ta co :

b® +8a — cos135 (-2m)*+81 _ —/2 _ 8-8m

m=3—242 (nh
b’ —8a (c2my¥-81 " 2 —8—8m V(b

cosg =

Bai 5: cho ham s y = x* —2mx? +3c6 do thila (C), tim m dé& (C) c6 3 diém cuece tri tao

thanh mgt tam gidc c6 goc 30 do

Giai: Taco a=1,b=-2m,c=3

Diéu kién c6 3 cuec tri ;—b>0c>27m>0<:>m>0
a

D¢ tam giac nay c6 goc 30 do thi ta c6 2 truong hop :
TH1 : Géc ¢ dinh can la 30 o, ap dung két qua (1) ta co :

3 8
b'+8a _ o0 (-2m) +8.1©£: 8-8m

m=74% 43 (nha
b’ —8a C2my—81 2 —s—am " " ¥8{(hén)

cosgp =

TH2 : Géc ¢ day 1a 30 do thi goc ¢ dinh can la 120'd0, ap dung két qua (1) ta co :

3 . 3 _ 0
+8a <:>COSlZO=( 2m) +8.1c>_1_ 8-8m

COsSp = =
b _ga (-2m)P*-81 ~ 2 -8-8m

<:>m=% (nhan)

Bai 6 : cho ham s8 y=x* —2mx® +3c6 d6 thila (C), im m d& (C) c¢6 3 diém cuec tri tao

thanh mot tam gidc can c6 canh bén gap 2 lan canh day

Gidi: Taco a=1Lb=-2m,c=3

Pitu kién c6 3 cuc tri ;—b>o@27m>0@m>o
a

Theo gia thuyét thi AB=2BC ,ap dung dinh ly ham cos cho gdc dinh can ta c6 :
> _ AB? 4 AC? ABY _,ap?_2am? 7
BC“ = AB° + AC° —2ABAC.cosp < b =2AB* —2AB“C0Sp < COSp = 3

ap dung két qua (1) ta co :

3 . 3 _
cosp=2 88 T _(2m) +81 7_8-8m _ o 15(nhan)
b°—8a 8 (2my-81 8 -8—8m

Bai 7 : choham s6 y=x*—2mx®> +3c6 d6 thila (C), tim m &€ (C) c6 3 diém cuc tri tao

thanh mot tam gidc can c6 d6 dai dwong cao xuat phét tir dinh bang véi canh day

Gidi: Tacd a=1Lb=-2m,c=3




Diéu kién co 3 cuc tri ;—b >0 27m >0< m>0, Goi M la trung diém BC
a

2
Theo gia thuyét thi AM =BC hay , |AB? —(%) =BC < AB’ = % BC?
ap dung dinh ly ham cos cho géc dinh can ta c6 :
BC? = AB? + AC® —2ABAC.cosp <> g AB’ = 2AB’ — 2 AB*C0Sp <> COS( =g

Ap dung két qua (1) taco :

3 3
b+8a 3 _(2m°+81 3 8-8m _ ..

CoSp = S
?"b_8a 5 (2m’-81 5 -8-8m

Bai 8 : cho ham s6 y=x* —2mx* +3c6 d6 thila (C), tim m &€ (C) c6 3 diém cuc tri tao

thanh mot tam giac c6 d6 dai ban kinh duwong tron ngoai tiép la 1.

Giai: Tacd a=1Lb=-2m,c=3

Diéu kién co 3 cuec tri ;—b>0<:>27m>0c>m>0,
a

Goi M la trung diém BC, R la ban kinh dwong tron ngoai tiép . Theo gia thuyét R=1

2
Ta c6 : dién tich tam gidc ABC la-S =%.AM.BC @Sz%Q’ABZ = B4C .BC

Lai co:

ap dung dinh ly-ham cos'cho géc dinh can ta c6 :
BC? = AB? + AC? —2ABAC.cosp <> g AB? =2AB? — 2AB?cosp <> COSp =g

Ap dung két qua (1) taco

3 &
b +8a <:>§_(—2m) +8.1 ®§: 8-8m © m=4 (nhin)

COSp = =
?“b_8a 5 (2m’-81 5 —-8-8m

Bai 9 : cho ham s6 y=x* —2mx* +3c6 d6 thila (C), tim m d& (C) c6 3 diém cuc tri tao

thanh mot tam gidc c6 dién tich 1a 1.

Gidi: Taco a=1Lb=-2m,c=3

Diéu kién cd 3 cuc tri ;—2>0<:>27m>0<:>m>0




Ap dung két qua th 2 ta c6 :

_1b® b
~4'|a '\ 2a

2
(2m)” 2M =1 (nhén)

V21

&
-

Bai 10 : cho ham s6 y =x* —2mx® +3c6 d6 thila (C), tim m dé (C) c6 3 diém cuec tri tao
bai lU . y

thanh mot tam giac c6 do dai ban kinh duwong tron ngoai tiép la 1.

Giai: Tacé a=1b=-2m,c=3
Diéu kién co 3 cuec tri ;—b>0<:>27m>0<:>m>0

Goi M la trung diém BC, R la ban kinh duong tron ngoai tiép, theo gia thuyét R=1

Ap dung két qua thit 3 ta c6 :

m=1
m=1
1 (b°®-8a) 1 ((-2m)*-8.1) ~1+5
R+ o= F o im= _
8 b 8 [cem) 7 Tlm- 12‘/5
m=_1_\E
. 2

Bai 11 : Tim tham s6 m d€ d6 thiham s6 y=x* —2(1-m*)x*> + m+1 cb ba diém cyc tri tao
thanh mot tam gidc c6 dién tich 16n nhat
Giai: Tacé a=1Lb=-2(1-m?),c=m+1

~(-21-m?))

Diéu kién c6 3 cuc tri : >0=1-m*>0<-1<m<1

Ap dung két qua tht 2 ta c6 :

2 | L — mZ2})2 _ m?2 5

S e IS o Cnd L) g 2 G LD R =(\/1—m2) <1 =m=0(nh4n)
4 |a] \'2a 4 i 2.1

Bai 12 : Tim tham s6 m d€ d6 thi ham s6 y=x* —2mx* +2m+m* ¢ ba di€ém cuc tri tao

thanh 1 tam giac noi ti€p duwong tron ¢ ban kinh nhé nhat

Giai: Tacé a=1b=-2m,c=2m+m*

Diéu kién cd 3 cuec tri : %>0©m>0

Ap dung két qua thit 3 ta c6 :




1 (b® —8a) _1((-2 m)® —8.1)
8 |ab 8 [1(-2m)
m+1l m 1 m 1 1 m> 1 1 1
< R= =—t—=—F—+—2>3— . —

2m 2 2m 2 4m 4m \ 2 4m'4m 232

2
Dau "=" xay ra khi %zi c>m3=% c>m=%(nhén)

4m 2
Bai 13 : Tim tham s6 m d€ d6 thi ham s& y=x* —2m*x> +m* +1 ¢6 ba diém cuc tri A, B,
C sao cho bén diém A, B, C, O cung nam trén mot duong tron ?
Giai:Taco a=Lb=—2m*c=m*+1
(-2m*)
1

Diéu kién ¢6 3 cuc tri : — >0=em* >0 m=0

Dat : A=b? —4ac=(-2m?)* —4(m* +1) =4

Ap dung két qua thit 3, ta c6 phuong trinh duong tron di qua A,B,Cla:

(Cr): x2+y2—(c+g—ﬁjy+c(g—ﬁj=0
b 4a a

O(0 ;0) thudc (Cr) : @C(E—Ajzo < (m* +1)(
b 4a

2 4
—2m?> 41

ij om=lom=+1

Bai 14 : Tim tham s6 m d€ d6 thi ham s& y=x* —2mx* +2 ¢4 ba diém cyec tri A, B, C tao
thanh mot tam gidc c6 duwong tron ngoai ti€p di qua diém A(g ,%)
Giai: Taco a=1,b=-2m,c=2
—(=2m)
2.1

>0 m>0

Diéu kién ¢ 3 cuec tri :

Dit: A=b®—4ac=(-2m)* -4.1.2=4m" -8

Ap dung két qua thit 3, ta c6 phuong trinh duong tron di qua A,B,C 1a :

2 A 2 A
Cr): X’ +y*—|c+———|y+c|———|=0
€n i [ b 4ajy (b 4aj




2_ 2_
A E,g thudc (Cr) : @E_ 2+L_4m 8 _2+2 2 4m°-8 0o
55 5 —2m 41 )5 “\-—2m 41
<:>_(i—(mz—2)j+2(i—(m2—2)j=o
m=1 {
m=
! 2 3 —1++5
S| —-M=-2)|=0em”-2m+1=0=|m= PN >
(—m ( )) 2 mi& 1+&/§
-1-.5 2

Nhac nho : cac em khong nén qua lam dung nhé van phai hoc va trinh bay tw luan cho
dang hoang chi khi nao dung bai ma minh ¢d thé 4p dung duoc thi hing 4p dung, ban
than minh ciing ko tan thanh viéc giai toan nhu thé nay. Mé tha thuat nay chi mang
tinh ho tro cic em trong qud trinh héc tdp cic em phai ludn nghi nhu vay nhé. Hay nhé
rang viéc hoc van phai la ghi chép van phai la quan sat van phai la nhin ngam chtt ko

phai ctt de cong thitc ra ma lam

Vi du : Tim tham s6 m d€ d6 thi ham s6 y=x* —2(m+1)x*> +m c6 ba diém cyc tri A, B, C
sao cho do dai OA =BC vdi A la cuc tri thudc truc tung ? (DH B - 2011)

Quad 16 rang cac em sé bé tic ngay dung khong vi 3 cong thite trén khong thé ap dung
cho bai nay, budtlong cac em chi c6 cach bién d6i va tinh toan cho bai nay :

NV, . —b
G1a1:d1euk1enco3cu’ctr1:2—>0<3m+1>0<:>m>—1,
a

Dat: A=b*—4ac=4(m+1)> —4m=4m* +4m+4

Toa dd ctia 3 diém cuec tri: A(0,c), B /—L;ﬂ , C —4’—£;£
2a 4a 2a 4a

= A(0,m), B(a\!m+1;m2 +m+1) , C(—a\/m+1;m2 +m+1)
Vay OA=BC <m? = JAm+1) < m=2+22

Cubi cung , ta c6 thé bo qua bude tim diéu kién cd 3 cue tri bang cach giai ra m roi thé
lai cling dwoc




BT1.

BT 2.

BT 3.

BT 4.

BT 5.

BT 6.

BT 7.

BT 8.

BT 9.

D) Bai Tip Ap Dung

Tim tham s6 m d€ cac do thi cua cac ham sd sau cé ba diém cuec tri ?

a) y=2x"+8mx’ +(8m+1)x* +2015. b) y=mx"+(m" —9)x* +10.
o) y=(m-2)x*+2mx* +m-1. d) y=x'+2(m+1)x*+1.
e) y=x'+(m’ —4)x* +3. f) y=x'+(m-1x*+2.

Tim tham s6 m d€ ham s6 thoa yéu cau theo sau ctia bai toan:

a) Cho ham s8 y=mx"* +(m—1)x* +1-2m. Tim m d€ d6 thi ham sd c¢6 dung 1 cyec tri ?

b) Cho ham s8 y=x* +4mx’ +3(m+1)x* Tim m d€ ham s6 cé cuc tiéu ma khéng cé cuc
dai?

¢) Choham sd y=(m—1)x* —3mx* +5. Tim m d€ ham s6 c6 cuc dai ma khong cd cue tiéu
?

d) Choham s y=(m—1)x* —2mx* +1. Tim m d€ ham s6 c6 cuc tiéu ma khong cé cue dai
?

Cho ham s6: y=x* —2mx* +m—1.

1) Khao sat va vé d6 thi ham s6 v6i m=4.

2) Tim tham s6 m d& ham s6 ¢ 3 diém cyc tri, dong thoi cac diém cuc tri ctia d6 thi tao
thanh mot tam giac cé tryee tam la goc toa do O.

Dép s6: m=1.
D@ thi thir THPT Qudc Gia 2015 — THPT Cao Bd Qudt — Quang Nam

Cho ham s6: y=x" —2(m* + 1)x* +1.

1) Khao sat va vé d6 thi ham s6 v6i m=0.

2) Tim tham s& m d€ ham sd c6 3 diém cuec tri thoéa man gia tri cuc ti€u dat gid tri 16n
nhat.

Dép s6: m=0.
Dé thi thit THPT Quﬁ?: Gia 2015 - THPT Mac Dinh Chi — Tp. H6 Chi Minh

Tim tham s6 m d& d6 thi ham s6 y=x* —2(m+1)x*> + m* 6 ba di€m cyc tri tao thanh ba
dinh ctia mot tam gidc vudng ? (Pai hoc khéi A -2012) DS: m=0.

Tim tham s6 m d€ d6 thi tham s6 y =x* —2m’x* +1 ¢6 ba di€ém cuc tri, d6ng thoi ba diém
cuc tri nay tao thanh ba dinh cia mot tam giac vudng can ? DS: m=+1.

Tim tham s6 m d€ d6 thi ham s& y=x* +(3m+1)x* -3 cd ba diém cuec tri tao thanh mot

tam giac can sao cho d6 dai canh d4y bang % lan d6 dai canh bén ? bS: m= 2.

Tim tham s6 m d€ d6 thi ham s6 y =x" +2(m—2)x* + m* —=5m+5 ¢6 cuc dai, cyc tiéu tao
thanh mot tam giac déu ? bS: m=2- 3/5
Tim tham s6 m d€ d6 thi ham s8 y=x* —2mx +2m+m" ¢ ba diém cuc tri, dong thoi ba

diém cuc tri nay tao thanh mot tam giac déu ? PS: m=3/3.



BT 10.

BT 11.

BT 12.

BT 13.

BT 14.

BT 15.

BT 16.

BT 17.

BT 18.

BT 19.

BT 20.

BT 21.

BT 22.

BT 23.

Tim tham s& m d€ d6 thi ham s6 y =x* —4(m—1)x* +2m—1 ¢6 ba di€ém cuc tri, dong thoi
ba di€ém cuc tri nay tao thanh tam gidc déu ? DPS: m=1+33/2.

Tim tham s6 m d€ d6 thi ham s6 y = x* +2mx” + m* +m ¢ ba di€ém cyc tri va ba diém cuc
trj d6 tao thanh tam gidc ¢6 1 gbe bing 120° 2 DS: m= —%-
Tim tham s m d€ d6 thi ham s8 y =x* —2mx* + m* —m c6 ba diém cyec tri tao thanh mot

tam gidc c6 géc bang 30° ? DS:

m=i, m=\3f7+4\/§.
45

Tim tham s6 m d€ d6 thi ham s6 y=x* —2mx* + 2m+m* ¢ cyc dai, cye tiéu ma cac cyc
dai, cuc tiéu tao thanh mot tam gidc c6 dién tich bz‘ing 1? DbS: m=1.

Tim tham s& m d€ d6 thi ham s6 y =x"* —8m’x* +1 co ba cuc tri A, B, C, ddng thoi ba diém
nay tao thanh mot tam gidc c6 dién tich bang 64 ? DS: m=+32.

Tim tham s6 m d€ d6 thi ham s& y =2x* —m’x*> + m’ —1 ¢6 ba diém cuc tri A, B, C sao cho

bon diém O, A, B, C la bon dinh ciia mot hinh thoi ? DS: m=+2.
Tim tham s6 m d€ d6 thiham s6 y = ix“ —(m+1)x* +2m+1 c6 diém cuc dai la A, hai diém

cyece tiéu 1a B va C sao cho t& giac ABIC la hinh thoi véi I[O;—%) ?DS: m= %
Tim tham s6 m d€ d6 thi ham s6 y =x* —2m*x* + m* +1 ¢6 ba diém cyc tri A, B, C sao cho
bdn diém A, B, C, O cling nam trén mot duong tron ? bS: m=+1.

Tim tham s6 m dé€ d6 thi ham s8 y=x* —2mx* +m ¢ ba diém cyc tri A, B, C, sao cho

duong tron ngoai tiép tam giac ABC c6 ban kinh bang 1 ? DS:
m=1v m= @ :

Tim tham s& m d€ do thi ham s6 y=x* —2mx* +2 ¢ ba diém cuec tri A, B, C tao thanh

9 :—1+\/§

mot tam gidc cd duong tron ngoai tiép di qua diém A(% ,gj ? DbS:m=1m 5

Tim tham s& m d€ d6 thi ham s& y=x* —2mx” +m cd ba di€m cuc tri tao thanh mot tam
giac c6 ban kinh dwong tron noi ti€p 1én hon 1 ? bS: me (2; +oo).

Tim tham s& m dé€ d6 thi ham s& y=-x" +2mx* -4 cd ba diém cyc tri A, B, C sao cho ba
diém nay nam trén cac truc toa do ? bS: me (—oo;O} ) {2}
Tim tham s6 m d€ d6 thi ham s6 y =x* —2(m+1)x* + m ¢ ba diém cuc tri A, B, C sao cho
do dai OA=BC vdi A la cuc tri thudc truc tung ? (DH B -2011) BS: m=2+ 2\5-

Tim tham s6 m d& d6 thi ham s6 y=x* —2x* + m+2 cd ba diém cuc tri A, B, C, ddng thoi

O la trong tam cta tam giac ABC ? bS: m= —%-

10



BT 24.

BT 25.

BT 26.

BT 27.

BT 28.

BT 29.

BT 30.

BT 31.

Tim tham s6 m d€ d6 thi ham s6 y =x* —2(m* —m+1)x*> + m—1 c6 khoang cach gitta hai

. S, o 1
diém cuc tiéu ctia @6 thi la nhé nhat ? bS: m= 5>

Chting minh rang v6i moi m thi @6 thi ham s y = x* —2(m* +1)x> +1 ludn cé ba diém cuc
tri. Tim m &€ khoang cach tir diém cuc dai dén duong thang di qua hai diém cuc tiéu ctia
d6 thi ham s6 da cho la nho nhat ? bS: m=0.

Cho d5 thj ham s8 y= ix“ —%xz +1, (C) va dudng théng d di qua diém cyc dai cia (C)

c6 hé s0 goc m. Tim m d€ tong cac khoang cach tir hai di€ém cuec ti€u ctia d6 thi (C) dén
\ < .7 . 5 A, 1
duong thang d dat gia tri nho nhat ? DS: m= J_rZ-
Tim tham s6 m d€ d6 thi ham s6 y=x* —2(1-m’)x* + m+1 ¢ ba diém cuc tri tao thanh
mot tam gidc c6 dién tich 16n nhat ? bS: m=0.
Tim tham s6 m d€ d6 thi ham s6 y=x* —2mx* +2m+m"* c6 ba diém cuc tri tao thanh 1
e o s NPTy g7 1
tam giac noi ti€p duong tron c6 ban kinh nho nhat ? DS: m= T :
2
Tim tham s6 m d€ d6 thi ham s6 (C,)):y =x* —2(m* —m+1)x+m—1 cé khoang cach gitra
hai diém cuc tiéu ngan nhat ?
Xéc dinh tham s6 m d€ d6 thi ham s6 (C,):y=x"—4(m—-1)x> +2m—1 cd ba cuc tri tao
thanh ba dinh ctia mot tam giac déu.
Tim tham s6 m d€ d6 thi ham s6 (C,):y =x" +2mx* + m* +m ¢6 ba diém cuc tri tao thanh

mot tam gidc c6 mot géc bang 120°
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