34 CHUONG 1. KHAO SAT HAM SO VA BAI TOAN LIEN QUAN

1.2 Cuc tri cia ham so6
1.2.1 Kién thic
Dinh nghia 1.2. Ham s6 f(z) xdc dinh tréen D C R va xp € D

o 56 xq dugc goi la diém cuc dai ciia ham s6 néu ton tai khodng (a;b) chita zo va (a;b) C D

ma

f(@) < flxo), Vo € (a;0) \ {xo}

e S6 1y dugc goi la diém cuc tiéu ciia ham s6 néu ton tai khodng (a;b) chita o va (a;b) C D

ma

f(x) > flxo), Vo € (a;b) \ {zo}
Dinh li 1.3. Diéu kién cén Ham so f(x) dat cuc tri tai xo = f'(z0) = 0.
Dinh li 1.4. Diéu kién di.
o f'(x) doi dau tu am sang duong khi x di qua o thy ham s6 dat cuc tiéu tai x.
o f'(x) doi dau tu duong sang am khi x di qua zo thy ham s6 dat cuc dai tai .

Dinh 1i 1.5. Ham s6 y = f(x) ¢6 dao ham cap mot trén (a;b) chia o ma f'(xo) = 0 va
y = f(x) c¢6 dao ham cap hai khdc khong tai xo, khi do:

o Néu f"(xg) < 0 thi ham so dat cuc dai tai xg.

o Néu f"(xzo) > 0 thi ham s6 dat cuc tiéu tai xo.
Chii y, dinh li nay chi dp dung khi biét chic dao ham cdp hai khdc khong! Néu chua biét
chdc thi ta phdi zét them truong hop dao ham cap hai bing kh@nﬂ/
1.2.2 Cac dang toan va bai tap mau

Dang 1. Tim cuc tri ciia ham sb

e D&i v6i nhitng ham c6 thé xét dau duge dao ham, ta hay sit dung cach lap bang bién

thién.

e D6i v6i nhitng ham khé xét dau dao ham, ta hay st dung dén dao ham céap hai.

Vi du 1.56. Tim cic tri ctia ham s6 y = 2% + 1001

IXem vi du G trang

2Xem them vi du m
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1.2. CUC TRI CUA HAM SO 35

Hudng dan. Tap xac dinh D = R.
Ta c6 3 = 322 > 0 nén ham s6 da cho luon dong bién trén R. Do d6, ham s6 da cho khong c6
cyc tri. Mic dit phuong trinh 3/ = 0 vAn c¢6 nghiém z = 0 nhung ta xem bang bién thién sau

dé r6 them!

Vi du 1.57. Tim cyc tri ctia ham s6 y = (x — 1)% + 2016

Hudng dan. Tap xac dinh D = R.
Tacoy =6(x—1)°nény =0« x=1. Viy’(1) =0 nén ta khong sit dung duge dinh 1i ,
bat buodc phai lap bang bién thién:

+oo +oo

y o~ 2016 ~

Can cit vao bang bién thieén ta c6, ham sb dat cuc tiéu tai x = 1, gia tri cuc tiéu 1a yor =
2016 =

Chii i rang, tuy vao viéc zét daw dao ham cé don gidn hay khong ma ta st dung cdch nao. Cu

thé, hay xem zét ba vi du sau:

Vi du 1.58. Tim cac diem cyc tri clia ham s6 sau:

1.y =22% — 922 + 122 + 3 3 y—r—3+ 92
$ JE—
2.y =3z* — 423 — 242% + 482 — 3
Hudng dan.
1. Ham sb dat cuc dai tai z = 1, dat cuc tiéu tai z = 2

2. Ham s6 dat cuc dai tai = 1, dat cuc tiéu tai x = +2

3. Ham s6 dat cuc dai tai x = —1, dat cuc tiu tai x =5

Vi du 1.59. Tim gi4 tri cyc tri ctia ham s6:
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36 CHUONG 1. KHAO SAT HAM SO VA BAI TOAN LIEN QUAN

1 y_$2+8$—24 Q_y:x,/g—l'
T g2y

Hudng dan.
1. Gia tri cue dai 1a yop = f(4) = 2, gié tri cye ticu la yor = f(1) =5

2. Gia tri cyc dai 1a yop = f(2) = 2, do thi ham s6 khong c6 cuyc tiéu.

O
Vi du 1.60. Tim diém cyc dai, cuc tiéu ctia cac ham sb sau:
l. y=12—2sinx 2. y=1x — 2cos’x.
Hudng dan.
2 oL o 2 ™
1. Ham so dat cuc dai tai x = 3 + k27, dat cuc tieu tai x = 3 + k2.
N A . . ™ .2 . 57T
2. Ham so dat cuc dai tai z = T + k27, dat cyc tieu tai x = £ + k2.
O

LUYEN TAP

Bai 1.52. Tim cuc dai, cuc tieu ctia cac ham s6 sau:

1. y=223—322+1 6. y=+1— a2
2. y=2x"4 3z —8 7. y=+vzx?—1
— 4 2 2 -1
3. y=a"—2x 8.y:x +x
3 x?—1
4.y:$_
2— 3z 9. y=|—22%+ 3z + 5|
72
5. Y= 10. y =z — 2sinx

Dap s6. 1. CD (0;1); CT (1;0)
2. Khong c6 Cb; CT
3. CD (0;0); CTy (—1;—1) ; CTy (1; —1)
4. Khong c6 Cb; CT
5. CD(-2;—-4) ; CT(0;0)
6. CT(0;1)
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7. Khong ¢6 CD; CT

8. CD(2 — V3 —%5); CT(—z — V3 ﬁ)

2

CD (2;2); CT; (—1;0) ; CT> (2;0)

10. CD (=5 + k2m —5 + V3 + k27);
CT(F + k2m; 5 — V3 + k2m)

Dang 2. Tim diéu kién dat cuc tri tai diém cho trudc

Tim diéu kien dé ham s6 y = f(x,m) dat cuc tri tai = o cho trude, thuong ta cé6 hai céch:

e CAch 1. Sit dung diéu kién can va du:

+ Diéu kién can: Gia sit ham s6 dat cuyc tri tai @ = zo thi suy ra f'(x¢) = 0 tu d6
tim duge m.

+ Diéu kien du: Véi m vita tim dudce, thit lai dé két luan.

e Cach 2. Ta xét hai truong hop:

+ Khi f"(z0) = 0 tim duge m va kiém tra xem c6 théa man khong.

+ Khi f"(zg) # 0 thi st dung dinh 1i G trang .

Vi du 1.61. Cho ham s6: y = 32 — ma? + (m? — m + 1)z + 1. Xac dinh m dé ham s6 dat
cuc dai tai diém z = 1.

Hudng dan. [Chita cd hai cach] Ta ¢6 v/ = 2° — 2maz +m? —m + 1,9" = 22 — 2m.

e Cach 1.

+ Diéu kién can: Gia stt ham s6 dat cyc dai tai x = 1. Suy ra f/(1) = 0 & m =
1,m=2.

+ Diéu kien du:

* V6i m = 1 ham s6 da cho trd thanh y = 12® — 2% + 2 + 1. Ta ¢6 bang bién

thién sau:
T |—00 1 +00
y' () + +
+0o0
4 /
Yy / 3
—00

Can ct vao bang bién thién ta thay ham s6 khong dat cuc dai tai x = 1. Do
d6, m = 1 khong théa man yeu cau.
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38 CHUONG 1. KHAO SAT HAM SO VA BAI TOAN LIEN QUAN

* V6i m = 2 ham s6 da cho tr6 thanh y = 2* — 22% 4 3z + 1. Ta ¢6 bang bién

thién:
T |—0o0 1 3 +00
y'(x) + 0 - 0 +
7
3 400
3
y | / \ X /

Ta thay, khi m = 2 thi ham s6 dat cic dai tai x = 1.
e Cach 2. Ta xét hai truong hogp:

+ THI1. Khi (1) = 0 < m = 1 thl ham s0 tré thanh y = $2® — 2 + 2+ 1. Lap bang

bién thien nhu cach 1 va khang dinh m = 1 khong théa man yeéu cau.

+ TH2. Khi y’(1) # 0 < m # 1 thi ham s6 dat cyc dai tai = 1 khi va chi khi

y'(1)=0
Sm=2
y'(1) <0
Két hop hai truong hop duge dap s6 m = 2.
Vay v6i m = 2 thi ham s6 da cho dat cie dai tai x = 1. O

Vi du 1.62. Tim m dé ham s6 y = mxi*fﬁ*m dat cuc dai tai z = 2.

~ 2
Hudng dan. Ta c6 y' = %

e Diécu kién can: Gia sit ham s6 dat cuc dai tai x = 2. Suy ra ¢y/(2) =0 < m = —1.
e Diéu kien du: Khi m = —1 ham s6 da cho trd thanh y = % Ta c6 bang bién thién:
T |—o00 0 1 2 +00
y'(z) - 0 + + 0 -
+00 400 -3
y \ ) / . / \ .

Vay v6i m = —1 thi ham s6 da cho dat cuc dai tai x = 2. O
Vi du 1.63. Tim m dé do thi ham s6 y = 2* — 2(m + )22 +2m + 1

1. Dat cuc tri tai z = 1.

2. Dat cuc tiéu tai z = 0
Hudng dan. 1. m =0
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2. St dung cach 2. Dap s6 m < —1.

LUYEN TAP
Bai 1.53. Tim m dé ham s6 y = 2° — 3ma? + (m? — 1)z + 2 dat cuc ticu tai v = 2.
Ddp s6. m =1
Bai 1.54. Tim m dé ham s0 y = +2% + (m? — m + 2)z* + (3m? + 1)z + m — 5 dat cyc tiéu
tai x = —2.
Dép s6. m =3

, , 2 — az +5 \
Bai 1.55. Tim a va b dé ham s6 f(z) = % dat cite dai bing 6 khi 7 = L
s

Ddp s6. a=—4:b=1

Dang 3. Tim dieu kién dé ham s6 c6 cuc tri

e Sit dung diéu kién c6 nghiém ciia phuong trinh bac hai.
e Ham s6 bac ba c6 dao ham 1&4 mot tam thic bac hai nén:

+ ¢6 cuc tri < ¢6 cuc dai < ¢6 cuc tidu < ¢6 ca cuc dai va cuc tidu < ¢6 hai cuc

tri < phuong trinh ¢’ = 0 ¢6 hai nghiém phan biét < A > 0.

+ khong c6 cuc tri < phuong trinh ¢ = 0 v6 nghiém ho#c ¢6 nghiem kép < A < 0.
e Ham sé bac bén ludn ludn cb cuc tri:

+ ¢6 ba cuc tri < ¢6 cad cuc dai v cuc tidu < phuong trinh 3’ = 0 ¢6 ba nghiém
phan biét.

+ ¢6 mot cuce tri < phuong trinh ¢ = 0 ¢6 dung mot nghiém.

Vi du 1.64. Tim diéu kién dé ham s6 y = 2% — 322 + ma +m — 1 ¢6 cue tri?
Hudng dan. Ta c6 3y = 32° — 62 + m nén

Y =0 32> -6z +m=0 (1.22)
Ham s6 ¢6 cyce tri khi v chi khi phuong trinh c6 hai nghiem phan biét

SAN=9-3m>0cm<3

Vay v6i m < 3 thi ham s6 luon cé cuce dai va cuc tieu. O
2
<. . P T 2mx + 1 .
Vi du 1.65. Tim dieu kién dé ham so y = +—1+ cO cuc tri?
x JR—
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=2 —2m—1

nén
(z—1)°

Hudng dan. Ta c6 y =

22 —2r—2m—1 x#1
=0&

y/:O@ 5 =
(x—1) 22 —2x—-2m—1=0 (%)

Diat g(z) = 2% — 2o — 2m — 1. Ham s6 da cho c6 cyc tri khi va chi khi phuong trinh () ¢6 hai
nghiém phéan biét khac 1

A >0 2m+2 >0 m > —1
= <~ <~ S m > —1
g(1) #0 —2m—-2+#0 m# —1

Vay v6i m > —1 thi ham s6 c6 cuc dai va cuc tiéu. O

ma? 4+ (2 —m?)z —2m —1

r—1m

Vidu 1.66. Tim m dé ham sb6 Yy = ¢6 cuc dai, cuc tiéu

Hudng dan. Dap s6: m < 0 O
Vi du 1.67. Tim diéu kién dé ham s6 y = 2* — 2(m + 1)2® — m c6 cyc dai, cyc tiéu?
Huédng dan. Ta c6 y = 42> — 4(m + 1)z = 4x(z*> — m — 1) nén

=20

'=0edx(-m-1)=0<
Y ( ) 2=m+1 (x)

Do d6, ham s6 ¢6 cie dai va cue tieu khi va chi khi phuong trinh (%) c6 hai nghiém phan biét
khac 0
Sm+1>0&m > —1

Vay v6i m < —1 thi ham s6 ludn c6 cuc dai va cuc tiéu. O
Vi du 1.68. Tim m dé ham s6 y = 2* + (3 + m)z® + 2(1 + m)a? ¢6 cuyc tri?

Vi du 1.69. [B2002] Tim m dé ham s6 y = ma* + (m? — 9)a? + 10 ¢6 ba diém cuyc tri?
Hudng dan. m < —3 hoac 0 < m < 3 O
LUYEN TAP

Bai 1.56. Tim m dé ham sb sau c¢6 cuc tri:
1. y=2a%—222 + ma + 1.
2. y = +(m+3)z® — 22% + ma + m.
3.y=a3=3(m—1)22+ (2m* - 3m +2)z + 1

Bai 1.57. Tim m dé ham s6 y = 2° — 322 + 3max + 3m + 4:
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1. Khong c6 cuc tri.

2. C6 cuc dai va cuc tiéu.
Ddp s6. 1.m >1 2.m< 1.

Bai 1.58. Chiing minh ham s6 y = %x?’ —ma® — (2m+ 3)z + 9 ludn c6 cyc tri véi moi gia

tri ctia tham s6 m.

Bai 1.59. Cho ham s6: y = 22% + 3(m — 1)2* + 6(m — 2)x — 1
1. Tim m dé ham s6 ¢6 cuc dai, cuc tiéu.

2. Khi dé, hay viét phuong trinh duong théng di qua hai diém cuc dai, cuc tiéu ctia do thi

ham so.
Dap s6. m #3; Ay =—(m—3)x — (m?—3m + 3)

Bai 1.60. Cho ham s6: y = 2* + ma? + 7z + 3. Tim m dé dudng thang di qua hai diém cic
dai, cuc tiéu ctia do thi ham sbé vuong géc véi dudsng thang d :y = 3z — 7

Dap s6. m = :I:%E
Bai 1.61. [A2002] Viét phuong trinh dudng thang di qua hai diém cyc tri ctia do thi ham sb

y=—2"+3mr* +3(1 —m)z+m® —m

Dip s6. y=2x —m?+m
Bai 1.62. Tim m dé ham s6 y = 2% + (m + 1)z + 1 ¢6 cuc dai va cuc tieu?
Dadp s6. m < —1

Bai 1.63. Ching minh ring ham s6 y = 2* + ma® + ma? + ma + 1 khong thé dong thai co

c& cuc dai va cuc tiéu.

Hudng dan. Chi ra ham s6 chi c6 ding mot ciyec tri.

Bai 1.64. Tim m dé ham s6 y = ma* + (m — 1)2® + 1 — 2m c6 ding mot cuc tri?
Hudng dan. Xét hai truong hop: m = 0 va m # 0.

Ddp 6. m € (—o0,0] U[1,400)
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Dang 4. Cuc tri théa man diéu kién cho truéc

Luon luon tim diéu kién dé ham s6 ¢6 cuc tri trude, sau dé déi véi:
e Cuc tri ham bac ba: Goi nghiém ciia phuong trinh 3/ = 0 1& z1, x5 va st dung Viét.
e Cuc tri ham bac bén tring phuong: Tim nghiém cu thé ctia phuong trinh 3/ = 0.

Luu ¥, ba diém cuc tri ctia do thi ham sé bac bén tring phuong luon tao thanh mot tam

giac can.

Vi du 1.70. [CD2009] Tim m dé ham s6 y = 23 — (2m — 1)2? + (2 — m)z + 2 ¢6 cuc dai, cyc

tiéu va cac diem cuc dai, cuc tiéu c6 hoanh do duong?

Hudng dan. Tap xéc dinh D = R.
C6 y' = 32> — 2(2m — 1)z + (2 — m) nén phuong trinh ¢ = 0 tuong duong véi

377 —2(2m — 1)z + (2 —m) (1.23)

Ham s6 da cho ¢6 cuc dai, cuc tiéu va cac diém cuce dai, cuce tiéu c¢6 hoanh do duong < phuong
trinh 1} c6 hai nghiém duong phan biét

A >0 (2m —1)2—=3(2—m) >0
5
=945>0 < 492m—-1>0 <:>Z<m<2
P>0 2-m>0
N £ £ 2 N N
Vay dap so0 can tim la 3 <m < 2. [

Vi du 1.71. [D2012] Tim m dé ham s6 y = 2* —ma? —2(3m? — 1)z +  ¢6 hai diém cyc

tri o1, xo théa man xixe + 2(21 + 22) = 1
Hudng dan. C6 y' = 2x% — 2max — 2(3m? — 1) nén phuong trinh ¢/ = 0 tuong duong vdi
22 — 2mx — 2(3m* — 1) (1.24)

Ham s6 da cho c6 hai diém cic tri < phuong trinh 1} c6 hai nghiém phan biét

2 2
V13

Khi do, x1, x5 1a nghiém cia phuong trinh 1’ va theo Viét ta c6 x1 + 19 = m va x120 =
1 — 3m? Do do, yéu cau clia dé bai x s + 2(x; + z2) = 1 tuong duong véi

s AN >0 me (—oo,—

2
1—3m2+2m:1<:>m:§hoacm:0

Két hop diéu kien dugc dap s6 m = 2 O

§.
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Vi du 1.72. Chitng minh rang véi moi m # 0 thi do thi ham s6 y = ma?® — 3ma? +3 (m — 1)
luon c6 hai diém cyc tri. Gia sit hai diém cyc tri nay 13 A, B. Tim m dé 2AB? — (0A?2+0B?) =
20 v6i O 1a goce toa do.

Hudng ddin. Chira A(0,3m — 3) va B(2, —m — 3) va tim dugc m = 1,m = — 1, O

Vi du 1.73. Cho ham s6 y = 2* — 2m?22? + 1. Xac dinh m dé ham s6 c¢6 3 diém cuc tri 1a 3

dinh ctia tam gidc vudng can.
Hudng dan. Ta c6 y' = 4z® — 4m?*z = 4x(2? — m?) nén

z=20

'=0¢&
Y 22—m?2=0 (%)

Ham s6 c6 ba diém cic tri <> Phuong trinh () c¢6 hai nghiém phan biét khac 0 < m # 0
Khi dé, ba diém cuc tri ctia do thi ham s6 1

A(0; 1), B(m; —m* + 1), C(—=m; —m* + 1)
Ta co

AB = (m; —m*) = AB = Vm?2 + m8
AC = (—m; —m*) = AC = vVm?2 + m8

Vi AABC can tai A nén 3 diém cuc tri ctia do thi tao thanh mot tam gidc vuong can khi va
chi khi

m=20
m = =+1

AB LAC © ABAC =06 —m? +m* =0 m2(m® —1) =0 <
Déi chiéu véi dieu kieén, duge dap s6 m = +1. O
Vi du 1.74. [A2012] Tim m dé ba diém cuyec tri ciia do thi ham s6
y=2a*—2m+1)2* +2m +1

tao thanh ba dinh ctia mot tam giac vuong.

Hudng dan. Ta c6 v = 42® — 4(m + 1) = 4x(2®> —m — 1). Do d6, dd thi ham s6 c6 ba diém
cuc tri < m > —1. Khi d6, ba diém cuec tri ctia do thi ham s6 1a

A(0,m?), B(Wm+1,-2m —1) va C(—v/m +1,—2m — 1)

Suy ra AB = (—vVm+1,—(m+1 1@ vm +1,—(m+ 1)?). Nhan thay tam giac ABC
can tai A nén tam gidc ABC vudng kh1 va ch1 khi

@.ﬁz@@(m+1)4—(m+1):O<:>m:Ohoécm:—1
Két hop diéu kien duge dap s6 m = 0. O
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Vi du 1.75. Cho ham s6 y = z* — 2ma? + 2m? — 4, m la tham s6 thyc. Xéac dinh m dé ham

s6 da cho c6 3 cuec tri tao thanh mot tam gidc c¢6 dién tich bang 1
Hudng dan. TXD: D = R.
Ta c6 vy = 42® — 4ma, nén ¢y = 0 & 422 —dma =0 &

Suy ra ham s6 c6 3 cuc tri < m > 0

Khi d6 ba diém cuc tri ctia d6 thi ham sé 1a
A(0;2m? — 4); B(v/m;m? — 4); C(—v/m;m? — 4).

Ta thiay B,C dbi xting qua Oy va A thudoc Oy nén AABC can tai A. Do d6, goi H 1a trung
diem BC thi AH 1 BC va cé

1
SAABC = §AHBC & 2= |yB — yA| . |2£CB‘ & 2= 2m2\/ﬁ Sm=1
D6i chiéu vdéi dieu kien duge m = 1 1a gia tri can tim. O

Vi du 1.76. Tim m dé ba diém cuc tri ctia do thi ham s6 y = 2* + 2ma? — m — 1 tao thanh

mot tam gidc c6 dien tich bing 4v/2
Hudng dan. Ham s6 c6 3 diém cuc tri khi va chi khi m < 0. Khi d6, ba diém cuc tri 1a
A(0; —m — 1), B(v/=m; —m?* —m — 1), C(—v/—m; —m? —m — 1)
Goi I la trung diém BC thi
Saapc =42 & %IA.BC =42 & m= -2
So sanh dieéu kien duge dap s6 m = —2. O

Vidu 1.77. Tim céc gia tri ctia m dé ham s6 y = %m:g — %

tieu xo VA 21, 22 12 do dai cac canh goc vudng clia mot tam giac vuong c6 do dai canh huyén

mz?+ (m? — 3) x ¢6 cyc dai zy, cuc

bang \/g

Hudng dan. Tap xac dinh D = R.

Coy =2 ~mz+m?—-3neny =022 —mz+m?—-3=0

Vi ¢/ 13 mot tam thic bac hai nén ham s6 c¢6 cuc dai @1, cuc tiéu o thoa yéu cau bai toan khi

va chi khi phuong trinh 3’ = 0 ¢6 2 nghiém duong phan biét

A>0 4—m2>0 —2<m<?2
sd9s0 edm>0 s<m>0 sV3<m<?2
P>0 m2—3>0 m< —/3Vm>+V3

Khi d6 ap dung Viét ta dugc

V14

3
mf—i—x%z5@2(m1+$2)2—4x1x2:5@2m2—4(m2—3):5<i>m:j:T

Déi chiéu diéu kién & trén ta c6 gia tri m = —V214 thda yéu cau bai toan O
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LUYEN TAP

Bai 1.65. Cho ham s6 y = 2° — 3ma? + 2 (1), m 14 tham s6 thuc. Tim m dé do thi ham s6

(1) ¢6 hai diém cyc tri va duong thing di qua hai diém cuc tri tao véi truc Oz mot goc » ma

cos p = \/Lg

Hudng dan. D6 thi ham s6 c6 hai diém cyc tri & m # 0. Khi d6 hai diém cuyc tri 1a
A(0,2), B(2m, —4m? + 2). Vécto chi phuong cia truc Oz 1a i(1,0), vécto chi phuong clia
ABTa AB = ..

Ddp s6. m = £1.

Bai 1.66. Cho ham s6 y = 2° — 322 +ma+1 (1). Tim m dé ham s6 (1) ¢6 cye dai, cic tieu va

dudng thing di qua hai diém cyc dai, cuc tiéu song song v6i duong thang d : 22 +y — 6 = 0.

Hudng dan. Ham s6 c¢6 cuce dai, cuc tiéu < m < 3. Chia y cho 3/ dudce phuong trinh dudng

thing di qua hai diém cuyc dai, cyc tiéu la y = (sz =2+ Z+1. Chi o a=a,b#V.

Ddp s6. m = 0.

Bai 1.67. Cho ham s6 y = 2 + 3ma? — 4m? (1). Tim tat ci cac gid tri ctia m dé do thi ham
s6 (1) c6 hai diém cyc tri A v B sao cho dudng thang di qua hai diém cuc tri A, B 1a tiép
tuyén ctia duong tron (C) : (x+1)> + (y +3)* = 5.

Hudng dan. Do thi ham s6 (1) c6 hai diém cuc tri < m # 0. Khi d6 toa do hai diém cuc
tri 1a A(—2m, 4m? — 4m?), B(0, —4m?). Phuong trinh duong thang di qua hai diém cyc tri 1a
AB : 2m2x + y + 4m? = 0. Dudng thang AB tiép xtic dudng tron (C) la d(I, AB) = R.

Dép s6. m = +2,m = :I:@.

Bai 1.68. Tim m dé (Cr) 1y = 2% — 3ma® + 4m3 ¢6 cac diém cuc dai, cuc tiéu ndm vé mot

phia déi véi duong thing 3z — 2y + 8 = 0.
Hudng dan. Cac diém cuc tri A(0,4m?), B(2m,0), (m # 0).
Didp s6. m € (—3,1)

Bai 1.69. Cho ham s6 y = 23 — 3ma? + 4m3 (1), m 1a tham s6 thiyc. Tim m dé do thi ham
s6 (1) 6 hai diém cyc tri A, B sao cho OA+ OB = 6.

Hudng dan. Ta c6 y' = 322 — 6ma = 3x(x — 2m). Ham s6 c6 hai diém cyc tri < m # 0. Khi
d6 hai gia st hai diém cyc tri ctia dd thi ham s6 1a A(0,4m?), B(2m, 0).

Ddp s6. m = £1.
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Bai 1.70. Cho ham s6 y = —2® + 322 + 3m(m + 2)z + 1 (1), v6i m 1a tham s6 thuc. Tim m
dé do6 thi ham s6 (1) 6 hai diem cyc tri ddi xitng nhau qua diem I(1, 3).

Huong din. Co y' = 0 < 2 = —m,z = m + 2. Toa do hai diém cuc tri 1a A(—m, —2m3 —
3m? +1), B(m + 2,2m> + 9m? + 12m + 5)...

Dép s6. m =0,m = —2.

Bai 1.71. Cho ham s6 y = 2° — 322 — ma + 2 ¢6 do thi (C,,). Tim s6 thyc m dé d6 thi ham
s6 (C,) c6 hai diém cuyc tri va duong thang di qua hai diém cuc tri d6 tao véi hai truc toa do

mot tam giac can.

Hudng dan. Ham s6 c6 hai cie tri ' = 0 ¢6 hai nghiém phan biet A = 9+3m > 0 < m > —3.
Ta co

1 m m
=—(z—1y —2(=+1 2 — —.
y=g@—1y (3+)w+ 3

Dudng thing A di qua hai diém cuc tri ctia do thi c6 phuong trinh y = —2(F +1r+2-7%.

Tim dugc giao diem ciia A véi cac truc toa do. Tam gidc OAB can OA = OB & m = —%.

N

Dap so. m = —

Bai 1.72. Cho ham s6 y = 2% — 3ma? 4+ 3(m? — 1)z — m?* + m (1). Tim m dé d6 thi ham sb
(1) c6 diém cyc dai, diém cyc tieu va khodng cach tit diém cyc tiéu ctia dd thi ham s6 dén goe
toa do O bang ba lan khoang cach tit diém cuc dai ctia do thi ham s6 dén goc toa do O.

2, X 2 X . N £ ~ P - 2 . .2 < r=m — 1
Hudng dan. Chi ra do thi ham s6 luén c6 diém cuyc dai, cyc tieu va ¢y’ =0 < )

r=m—+

Diém A(m —1;2 —2m); B(1+m, —2 — 2m) lan lugt 1 diém cyc dai, cye tiéu ciia do thi ham
s6 theo gid thiét ta c6 OB = 30A. T d6 tim duge m...

P A _ o 1
Dap so. m=2,m = —3.

Bai 1.73. Cho ham s6 y = 22% — 322 + 5 (1). Goi A, B la cac diém cyc tri ctia do thi
ham s6 (1). Tim toa do diém M thudc dudng thang d : x + 3y + 7 = 0 sao cho T =
MO.MA+ MAMB + MB.MO dat gia tri nhé nhat (O la gbc toa do).

Hudng dan. Vai tro A, B nhu nhau nén gid sit A(0,5) va B(1,4). Goi G la diém thoa man
GO+ GA+GB =70,
suy ra G(3,3). Va ta co
T = (m+@)(m+@) +..=3MG? + GO.GA + GA.GE + GB.GO

— = ) )
Vi GO.GA + GA.GB + GB.GO = const nén T nhd nhat < MG nhé nhat hay M 1a hinh
chiéu ctia G len dudng théng d.
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Bai 1.74. Cho ham s6 y = 2* — 2ma? + 2m + m*. Véi nhiing gia tri ndo ctia m thi ham s6 c6

ba diém cuc tri, dong thdi ba diém cuec tri d6 lap thanh mot tam giac co dien tich bang 44/2.

Hudng dan. Ham sb c6 ba diém cuc tri < m > 0.
Ba diém cuc tri 1a A(0, 2m + m*), B(y/m, m* — m? + 2m), C(—v/m, m* — m? + 2m)...

Ddp s6. m = 2.

Bai 1.75. Cho ham s6 y = fz* — (m + 1)2? + 2m + 1(C,) va 1(0,—2). Tim m dé (C,,) ¢6
diém cuc dai 1a A, hai diém cyc tiéu 1a B, C sao cho tt gidc ABIC 1a hinh thoi.

Hudng dan. Ham s6 ¢6 mot cuc dai va hai cuce tieu < m > —1.
Khi dé ba diém cuec tri la

A(0,2m + 1) vi B(—/2(m + 1), —m?),C(/2(m + 1), —m?)

Nhan xét ring Al vuong goc véi BC tai H(0,—m?) va H la trung diém ctia BC. Do d6 tit
giac ABIC la hinh thoi khi va chi khi H 1a trung diém ctia Al.

. £ 1
Dadp so. m = 3.

Bai 1.76. Cho ham s6 y = 2* — 2(1 —m?)z> + m + 1 ¢6 do thi (C,,). Tim m dé dd thi (Cm)

c6 3 diém cuec tri, dong thoi 3 diém cuc tri tao thanh mot tam gidc c6 dien tich bing 1.

Hudng dan. Do thi (Cm) ¢6 3 cuc tri khi va chi khi —1 < m < 1. Tim dugc ba diém cye tri

N

la...
Dadp s6. m = 0.

Bai 1.77. Cho ham s6 y = 2* — 2ma? + 2m +m?, v6i m 1a tham s6 thyc. Tim cac gia tri ciia
m dé ham s6 c6 cuc dai, cuc tiéu ma cac diem cuc dai, cuc tiéu ctia do thi tao thanh tam giéc

c6 dién tich bang 1.

Hudng dan. v =0 < 2 =0V 2? = m. Ham s6 c6 cyce dai, cuc tiéu khi va chi khi m > 0. Tam
giac ABC can tai diém A nén goi H 1a trung diém BC...

Ddp s6. m = 1.

Bai 1.78. Cho ham s6 y = 2 + (3m + 1)z? — 3 (v6i m 1a tham s6). Tim tat cd cic gia tri
ctia m dé do thi ham s6 c6 ba diém cuc tri tao thanh mot tam giac can sao cho do dai canh

day béng Z lan do dai canh ben.

Hudng dan. Ham s6 c6 ba cuc tri & m < —%. Tim duge toa do ba diém cuc tri tit d6 tim
duge...
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Ddp s6. m = —5/3.

Bai 1.79. Cho ham s6 y = 2% — 2ma? + m + 1 (1). Tim cac gia tri clia tham s6 m dé do
thi ham s6 (1) ¢6 ba diém cuc tri tao thanh mot tam giac sao cho truc Ox chia tam giac dé

thanh hai phan c6 dién tich bang nhau.
Hudng dan. Ham s6 c6 ba cuc tri < m > 0. Khi dé ba diém cuc tri la
A0,m + 1), B(—v/m,—m? +m +1),C(v/m, —m* + m + 1)
Goi H(0; —m? +m + 1) la trung diém ctia BC, truc Oz cit AB, AC tai M va N. Ta phai c6

SAAMN N A0 _

1
Saapc 2 A

Sl

V24 2+4v/2

Dap so. m = 5 .

Bai 1.80. Tim cic gia tri ctia tham s6 m dé ham s6 y = 2* — 2(m? + 1)2% + 1 ¢6 3 diém cuc

tri thoa man gia tri cuc tiéu dat gia tri 16n nhat.

=0

r=+vVm?2+1

Hudng dan. v =0 < nén ham s6 luon c6 ba diém cuec tri. Va ta co

zor = VM2 +1=yor = —(m*+1)>+1<0Vm
Ddp s6. m = 0.

1.3 Gia tri 16n nhat va gia tri nhé nhat ciia ham sb

1.3.1 Kién thiic

e Dé tim gié tri 16n nhat, gia tri nhé nhat clia ham s6 trén tap bat ki ta lap bang bién

thién va can ¢t vao dé dé két luan.
e Dé tim gia tri 16n nhat, gia tri nhd nhat cia ham s6 y = f(z) trén mot doan [a; b] ta
c6 them qui tac:
+ Chira f(x) lien tuc trén doan [a; b]

+ Tim tat ci cac diém a1, 29, ..., thudc [a;b] ma tai d6 dao ham bing khong hoac

khong xac dinh

+ Tinh f(CL)?f(b)?f(xl)v f(l'g), f(xn>
+ So sanh cac s6 f(a), f(b), f(z1), f(x2), ... f(2,) vita tim duge dé két luan.
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