CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

UNG DUNG PAO HAM
PE KHAO SAT HAM SO

| CHUONG |

BAI 2: CUC TRI CUA HAM SO

@ LY THUYET.

1. Pinh nghia: Cho ham s6 y = f(x) xéc dinh va lién tuc trén khoang (a;b) va diém x, € (a;b).

+) Néu ton tai s0 & >0 sao cho f(x)< f(x,) véimoi x € (x,—/;x,+h) va x # x, thi ta n6i

ham sé y = f(x) dat cwe dai tai x,.

+) Néu ton tai s6 4 >0 sao cho f(x)> f(x,) véimoi x €(x,—h;x,+h) va x #x, thi ta néi
ham s6 y = f(x) dat cue tiéu tai x,.

* Chay

+) Néu ham s6 y = f(x) dat cuc dai tai x, thi x, dugc goi la diém cwe dai ciia ham s6; f(x,)
duoc goi 1a gia tri cwe dai ciia ham so, ki hiéu 1a £, (f,,), con diém M (x,; f(x,)) duoc goi la
diém cure dai cta do thi ham sd.

+) Cac diém cuc dai va cuc tiéu dugc goi chung 13 diém cwe tri. Gia trji cuc dai con goi 13 cwe
dai va duoc goi chung 13 cwre tri ctia ham sd.

2. Diéu kién can dé ham so dat cue tri

Pinh li 1: Gia sir ham s6 y = f(x) dat cuc trj tai diém x,. Khi d6 néu ham s6 y = f(x) c6 dao

ham tai x, thi f'(x,)=0.
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
3. Piéu ki¢n di dé ham sé dat cwe tri
Pinh li 2: Gia sir ham sd y = f(x) lién tuc trén K = (x, —h;x, + /) va c6 dao ham trén K hodc
trén K\{x,},v6i h>0.
+) Néu f'(x)>0 trén khoang (x, —/;X,) va f'(x)<0 trén (x,;X,+%) thi x, 1a mot diém cuc
dai ctia ham s6 y = f(x).
+)Néu f"(x)<0 trén khoang (x,—/;x,) va f'(x)> 0 trén (x,;X, +7%) thi x, 1a mt diém cyc
tiéu ctia ham sé y = f(x).
Minh hoa bing béang bién thién

x X,—h X, X, +h x X,—h X, X, +h
J'() + - J'() - +
Je
N i R = P 7
* Chu y

+) Gia tri cuc dai f(x,) ctiaham s y = f(x) néi chung khong phai 1a gia tri I6n nhat ciia ham
s6 y = f(x) trén tap xac dinh ctia no.
+) Ham s6 chi c6 thé dat cuc tri tai cac diém ma tai d6 dao ham ctia ham sb bang 0 hoic ham sb
khong c6 dao ham. Nguogc lai, dao ham cé thé bf?mg 0 tai diém X, nhung ham $6 khong dat cuc
tri tai diém X, -
4. Pinh li 3: Gia sir ham s6 y = f(x) c6 dao ham cip hai trong khoang K = (x, —h;x, +h) véi h>0.
Khi do:
+)Néu f'(x,)=0,"(x,)>0 thi x, 1a diém cyc tiu.
+)Néu f'(x,)=0,f"(x,) <0 thi x, 1a diém cyc dai.
+) Néu f'(x,)=0,f"(x,)=0 thi phai 1ap bang bién thién dé két luan.
QUY TAC TiM CUC TRI CUA HAM SO
a) Quy tac 1

Budc 1. Tim tap xac dinh cia ham $6.
Buéc 2. Tinh f(x). Tim cac diém tai d6 f'(x) bing 0 hodic f'(x) khong xé4c dinh.
Buwéc 3. Lap bang bién thién.

Buwéc 4. Tir bang bién thién suy ra cac diém cuc tri.
b) Quy tic 2

Bude 1. Tim tap xac dinh cta ham sd.

Budc 2. Tinh f*(x). Giai phuong trinh f'(x)=0 vaky hiéu x, (i=1,2,3,...) 1a cac nghiém
cua no.

Bude 3. Tinh /" (x) va f"(x,).

Budc 4. Dya vao dau cua f”(x;) suy ra tinh chét cyc tri cua diém x, .
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@ HE THONG BAI TAP TU LUAN

DANG 1: TIM CUC TRI CUA HAM SO CHO BOI BIEU THUC.

Caul: Tim cuc tri ciahamsd y = ¥ =3x*=9x+1.
: . 1
Cau2: Timcuc tri cia hamsé y = §x3 —2x" +4x-5.
Cau 3: Tim cuc tri cia hamsd y = “2x* =3x* —6x+1.
. 1
Cau4: Timcuctriciahamso y= Ex4 -2x* -3,
Cau5:  Tim cuc tri cia hamsd y = —x*+4x*-5.
Ciu 6:  Tim cuc tri cia ham sd y = x'+4x7 +1.
Cau7: Tim cyc tri cia ham s6 y =(1 —x)3 (3x—8)2 .
DANG 2 : RIENG VE CUC TRI HAM BAC 3
1. Cho ham s6 bac ba y = f(x)=ax’+bx* +cex+d (a#0),(1)
a. Tacoy' =3ax’ +2bx+c; A'=b*-3ac
o Ham s6 khong c6 diém cyc trj <> phuong trinh ' =0 v6 nghiém hodc c6 nghiém kép
< A'L0.
o Ham s6 c6 hai diém cuc tri < phuong trinh 3" =0 c6 hai nghiém phén biét < A’ > 0.
b. Trong trudng hop A" >0, goi A(x;;,),B(x,;y,) la toa dd hai diém cuc trj ctia dd thi ham
s6 (1), trong d6 x,,x, 1a 2 nghiém phan biét cia phuong trinh 3’ =0.
Ta cod f(x) =(mx+ n).f'(x) + r(x) , Vo1 r(x) 13 nhi thire bac nhét.
:{)’1 :f(xl):r(xl)
B :f(xz):r(xz)
Suy ra toa d0 4, B thoa man phuong trinh y =r(x).
Do d6 phuong trinh duong thing qua hai diém cuc tri 4,8 1a y =r(x).

Cdng thirc tinh nhanh: Phuong trinh dudng thang qua hai diém cyc tri, cua do thi ham s6 (1)

1a: _r(x)__2A'x+9ad—bc
- 9a 9a
Cach dung MTCT
A : A . 3 2 2 X b
- Nhap biéu thic ax” +bx” +cx+d —(3ax +2bx+c)[§+9—j
a

- Cho x =i ta dugc két qua Ai+ B. Suy ra phuong trinh duong thang di qua 2 diém cuc trj 1
y=Ax+B.
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Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

r r 1
Vi gia tri nao cia tham s6 m thi ham so y =§x3 —mx’ +(m2 —4m+3)x+2021—2020m co

cuc tri?
C6 bao nhiéu gia tri nguyén ciia tham s6 m dé do thi ham sé y = mx® —(2m—1)x* + 2mx —m—1
¢6 hai diém cuc tri ndm vé hai phia cua tryc hoanh?

Tap hop tat ca cac gid tri ciia tham s6 m dé dd thi ham sé y = x* —3mx” + 3(m2 - l)x —m’ ¢6 hai

diém cuc tri ndm vé hai phia truc hoanh 13 khoang (a;b). Gia tri a.b bang
\ A 1 1 roe \ A . \ , <R . o
Cho ham s0 y = §x3 —mez +4x—-2021, véi m la tham so; goi x,, x, la cac diém cyec tri cua

ham s6 da cho. Gia trj 16n nhat cua biéu thic P = (xf — 1)(x22 —~ 1) bang
Cho ham s6 y =x* —3mx” +4m’ -2 ¢6 d6 thi 1a (Cm) . C6 bao nhiéu gia tri nguyén ctia m dé

dd thi ham s6 (C,,) ¢6 hai diém cyc tri 4, B sao cho dién tich tam gidc 4BC béang 4, véi C(1;4)

C6 bao nhiéu gia tri nguyén cta tham s6 m dé d6 thi ham s6 y = —x* +3mx* —3m—1 ¢6 diém cuc
dai va diém cyc tiéu dbi xtg v6i nhau qua dudng thang d : x+8y—-74=0.

Goi Sla tap hop tat ca cac gia tri thyc cua tham s6 m dé d6 thi cua ham sb
y=x =3mx’+3 (m2 - 1) x—m’+m co hai diém cuc trj sao cho khoang cach tir diém cuc dai cua

d6 thi ham s dén gbc toa do bang J2 1an khoang cach tir diém cuc tiéu dén gdc toa do. Tinh
téng cac phan tir cia S .

14
A

C6 bao nhiéu gia tri nguyén cia tham s6 m d& ham 6
y= %x3 -(2m-1)x* +(m2 —m+ 7)x+m —5¢6 hai diém cuc tri 1a do dai hai canh géc vudng
ctia mdt tam giac vudng c6 canh huyén bang \/ﬂ .

C6 bao nhiéu gid tri nguyén coa tham s&6 m dé dd thi ham s
y=x"—(m+1)x’ +(m2 —2)x—m2 +3 ¢6 hai diém cuc tri va hai diém cuc tri d6 ndm vé cing
mot phia ddi véi truc hoanh?

Tim tat ca cac gia tri ciia m dé ham s y = %xS —mx® +(m+2)x c6 cyc tri va gid tri cia ham sb
tai cac diém cuc dai, diém cuc tiéu nhan gia tri duong.

Biét hai ham s6 f(x) =x" +ax’ +2x-1 va g(x) = —x’ +bx* —3x+1 ¢co chung it nhit mot diém
cuc tri. Tim gié tri nhd nhat cua biéu thic P = |a| + |b| .

A. 30 B. 24/6. C.3+6. D. 3V3.

Cho ham s6 y=x"—6mx+4 ¢6 d6 thi (C,). Tim tit ca cdc gid tri cia tham sé m dé dudng
thang di qua diém cuc dai, diém cuc tiéu ciia do thi (C,, ) cdt duong tron tim /(1;0), ban kinh
\/5 tai hai diém phan bi¢t A; B sao cho tam gidc /4B c6 dién tich 16n nhét.

Cho ham s§ y = x* —3x? —(m2 —2)x+m2 c6 d6 thi 1a duong cong(C). Biét ring ton tai hai s
thuc m,, m, cia tham s6 m dé hai diém cuc tri cta (C)va hai giao diém cua (C) véi truc hoanh

tao thanh bén dinh ciia mot hinh chit nhat. Tinh T = m; +m] .
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Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

CHUYEN DE I - GIAI TICH 12 - UNG DUNG DAO HAM DE KHAO SAT HAM SO
Goi S la tap hop tAt ca céc gia tri thuyc cua tham s6 m dé d6 thi cia ham sb
y= §x3 —mx* + (m2 —l)x c6 hai diém cuc trila 4 va B sao cho 4, B nam khac phia va cach
déu duong thiang y = 5x—9. Tinh tich cac phan tir cua S .
Cho ham s6 f'(x) = x° —%(m —1)x* —3mx —37"1 v6i m 1a tham s6 thyc. C6 tat ca bao nhiéu gia
tri nguyén cua m thudc khoang (—20; 22) sao cho dd thi ctia ham s d3 cho c6 hai diém cuc tri
nam vé cing mot phia d6i v6i truc hoanh?
Cho ham s6 y = %mﬁ —(m=1)x* +3(m-2)x+2021 v6i m la tham sb. Tong binh phuong tat
ca cac gia tri ciia m dé ham sb c6 hai diém cuc tri X,, X, thoa man 2x, +x, =2 bang

Tim tong tit ca cac gia tri nguyén cta tham sd m trén (—10;1 O) déddthihamsd y = x* + x> + mx -1

¢6 diém cuc tiéu cia nam bén phai truc tung.
C6 bao nhiéu gia tri nguyén duong cia m dé khoang cach tir gbc toa dd O dén duong thang di

qua 2 diém cuc trj ctia dd thi ham s6 y =x" =3x+m nho hon hoic béng 2\/§ .
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DANG 4 : RIENG VE CUC TRI HAM TRUNG PHUONG

I: KIEN THUC CAN NHO

Cho ham sé: y=ax* +bx* +c¢ (a#0) 6 dd thila (C).

+) Do thi (C ) co dung mot diém cuec tri khi y'=0 c6 ding mot nghiém < ab>0.

+) D thi (C) co ba diém cuc tri khi ' =0 ¢6 3 nghiém phan biét <> ab <0.

, b A b A
Khi d6 ba diém cyc tri la: A(O;C) ) BL—J—Z'—EJ ; C[,/—Z;—EJ voi A=b’-4ac
N e 2 b* b b . A s
Do dai cac doan thang: AB = AC = ~—— , BC=2,|-— vatam gidc ABC lu6n la tam
16a” 2a 2a

gidc cantai A.

II. CONG THUC NHANH MOQT SO TRUONG HQP THUONG GAP

DU KIEN CONG THUC NHANH CHUNG MINH
— B b’ +8a o tan = 8a Ap dung dinh 1y cosin trong AABC ta
BAC =« cosa = b —84 an T c6 diéu phai chig minh.
AABC vubng can < BC?> = AB*> + AC”
2b b b
o-==2 -
a 16a”~ 2a
4
AABC R = b > +i:
R b>+8a=0 16a” 2a
vuong 3
< b’ +8a=0
Hoac:
b’ +38
cosar =— ?_0bh +8a=0
b’ -8a
AABC déu < BC* = AB
LI A A
ABC b . a 16a° 2a ~16a° 2a  Hodc
cu b’ +24a=0 B 4+24a=0
b’ +8a 1
Cosa =— =— b +24a=0
-8a 2
Goi I 1a trung diém doan BC . Khi do:
— 2 J—
5 S =~ BC.AI = |22 | B —4ac_
I —b 2 2a 4a
ABC Saasc = |a| P
2a 5
—b
Ml 5
2a
Ban kinh _ b’ -8a , N
duong tron - 8|a|b Ap dung cong thie
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ngoai tiép AB> AB.BC.AC b* —8a
R= - S R=—"1%
AABC 241 A4S, 8lalb
L ) S
Ban kinh , Ap dung cong thirc = —4€
duong tron . b
noi tiép 4|a|+\/16a2 —2ab’ b’
=
AABC 4|a|+~164* —2ab®
ABC cb Ap dung cong thirc toa do trong tdm cho

trong tdm la
géc toa do
o

b> —6ac=0

AABC ta co:

b* —4ac
——2 +¢=0 < b>—6ac=0
a

AABC ¢b

truc tim la

géc toa do
O

b*+8a—4ac=0

AABC c¢6 truc tam 1a gbc toa do O khi
OB.AC=0< b>+8a—4ac=0

Phuong trinh
duong tron
ngoai tiép
AABC

X

S e T Y
4 b 4da 4 b 4a

2 A

Phuong trinh
parabol di
qua 3 diém

cuc tri

1
=—bx’+c
4 2

Lay y chia y' ta dugc phan du la
r(x) = %bx2 +c.
Khi d6 phuong trinh parabol di qua 3

diém cyc tri la = r(x)= %bx2 +c

Céu 26: Tim tit ca cac gia tri cta tham sé m dé hamsé y = 2x* —(m +1))c2 +4 ¢6 ba diém cuc trj.

Cau 27: Cho ham sb y = x* —2(m+1)x*+m*. Tim tat ca cac gia tri thuc cta tham sé m dé dd thi cua
ham s ¢6 ba diém cuc trj tao thanh ba dinh ciia mot tam gidc vuong can.

CAu 28: Cho ham s y= x* —4(m—1)x2 +2m—1co @b thi(Cm ) Xac dinh tham sb m dé do thi ham sd
¢ ba diém cuc tri tao thanh ba dinh ctia mot tam giac déu.

Cau 29: Tim céc gia tri cua tham s6 m dé dd thi ham s6 y= x* +2mx* =1 ¢6 ba diém cuc tri tao thanh
mot tam gidc ¢ dién tich bang 42

CAu 30: Cho ham sb y= x*=2mx* +m—1, véi m 1a tham s thuc. Xac dinh cac gia tri cua tham s6 m
dé d6 thi ham sb c6 ba cuc trj déng thoi cac diém cuc tri tao thanh mét tam gidc c6 ban kinh
duong tron ngoai ti€p bang 1.

CAu 31: Cho ham s y= x* =2mx* +m , voi m 1a tham sd thue. Tim tit ca cac gia tri cua tham s6 m dé

dd thi ham s d3 cho ¢6 3 diém cuc tri va duong tron di qua 3 diém cuec tri nay c6 ban kinh béng

1.

=1 (|x)

DANG 5: CUC TRI CUA HAM V = ‘f(x)
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Cau32: Cho hamsé y = f(x) lién tuc trén R c6 d6 thi nhu hinh v&. Tim s6 diém cyc tri ctia ham sb

y=lr ()

Cau 33: Cho ham s y = f(x) la ham da thirc c6 f(-2)<0 va dd thi ham s6 y = f'(x) nhu hinh v&

bén dudi.
Yy
\ /y = f'(z)
2\/2 2 b

Tim s6 diém cye tri ctia ham s6 y =g (x) = |f(x)| .

Ciu 34: Chohamso y= ‘x3 —3x‘ . Tim s0 diém cuc tri ciia ham so.

Ciu 35: Chohamsd y= f(x) c¢6 bang bién thién nhu sau :

X - -2 4 +00
f'k) + 0 - 0 +
6 400
f (o) / \ /
C % 2

Ham s6 y = f(|x—3|) ¢ bao nhiéu diém cyc tri?
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Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Cho ham s6 y=f(x) ¢6 dd thi nhu hinh duéi day

Y

Qo [
=

Tim sb diém cuc trj ctia dd thi ham s6 y = | f (x)| .

Cho ham sb yzf(x):x3 —(2m—l)x2 +(2—m)x+2. Tap tat ca cac gia tri cia m dé do thi
ham s6 y =f(|x|) c6 5 diém cuc tri 1a (%;c} v6i a, b, c 1a cac sb nguyén va % 1a phén s6
t6i gian. Tinh a+b+c.

Tim s gia tri nguyén duong ctia tham s6 m dé ham sd y = [3x* —4x* —12x% +m| ¢6 5 diém cuc
tri.

Cho ham s y = |x|3 —(2m+1)x* +3m|x|-5. Tim tat ca cac gia tri thuc clia tham s 7 dé ham
s6 ¢o 3 diém cuc tri.

Cho ham s0 f (x)=(m—1)x’ —=5x” +(m+3)x+3. Tim tit cd céc gi4 tri nguyén ctia tham s6 m
dé hamsd y = f(|x|) c6 dung 3 diém cuc tri?

Cho ham s6 y = f(x) c6 do thi nhu hinh v& duéi. Tép cdc gia tri ciia tham s6 m dé ham sé
y=g(x) :|f(x)—m| c6 7 diém cyc tri 1 (a;b). Tinh T=2b-a.

VA

2 /\\

)
|
-
Y
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UNG DUNG PAO HAM
PE KHAO SAT HAM SO

| CHUONG |

BAI 2: CUC TRI CUA HAM SO

@ LY THUYET.

1. Pinh nghia: Cho ham s6 y = f(x) xéc dinh va lién tuc trén khoang (a;b) va diém x, € (a;b).

+) Néu ton tai s0 & >0 sao cho f(x)< f(x,) véimoi x € (x,—/;x,+h) va x # x, thi ta n6i

ham sé y = f(x) dat cwe dai tai x,.

+) Néu ton tai s6 4 >0 sao cho f(x)> f(x,) véimoi x €(x,—h;x,+h) va x #x, thi ta néi
ham s6 y = f(x) dat cue tiéu tai x,.

* Chay

+) Néu ham s6 y = f(x) dat cuc dai tai x, thi x, dugc goi la diém cwe dai ciia ham s6; f(x,)
duoc goi 1a gia tri cwe dai ciia ham so, ki hiéu 1a £, (f,,), con diém M (x,; f(x,)) duoc goi la
diém cure dai cta do thi ham sd.

+) Cac diém cuc dai va cuc tiéu dugc goi chung 13 diém cwe tri. Gia trji cuc dai con goi 13 cwe
dai va duoc goi chung 13 cwre tri ctia ham sd.

2. Diéu kién can dé ham so dat cue tri

Pinh li 1: Gia sir ham s6 y = f(x) dat cuc trj tai diém x,. Khi d6 néu ham s6 y = f(x) c6 dao

ham tai x, thi f'(x,)=0.
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
3. Piéu ki¢n di dé ham sé dat cwe tri
Pinh li 2: Gia sir ham sd y = f(x) lién tuc trén K = (x, —h;x, + /) va c6 dao ham trén K hodc
trén K\{x,},v6i h>0.
+) Néu f'(x)>0 trén khoang (x, —/;X,) va f'(x)<0 trén (x,;X,+%) thi x, 1a mot diém cuc
dai ctia ham s6 y = f(x).
+)Néu f"(x)<0 trén khoang (x,—/;x,) va f'(x)> 0 trén (x,;X, +7%) thi x, 1a mt diém cyc
tiéu ctia ham sé y = f(x).
Minh hoa bing béang bién thién

x X,—h X, X, +h x X,—h X, X, +h
J'() + - J'() - +
Je
N i R = P 7
* Chu y

+) Gia tri cuc dai f(x,) ctiaham s y = f(x) néi chung khong phai 1a gia tri I6n nhat ciia ham
s6 y = f(x) trén tap xac dinh ctia no.
+) Ham s6 chi c6 thé dat cuc tri tai cac diém ma tai d6 dao ham ctia ham sb bang 0 hoic ham sb
khong c6 dao ham. Nguogc lai, dao ham cé thé bf?mg 0 tai diém X, nhung ham $6 khong dat cuc
tri tai diém X, -
4. Pinh li 3: Gia sir ham s6 y = f(x) c6 dao ham cip hai trong khoang K = (x, —h;x, +h) véi h>0.
Khi do:
+)Néu f'(x,)=0,"(x,)>0 thi x, 1a diém cyc tiu.
+)Néu f'(x,)=0,f"(x,) <0 thi x, 1a diém cyc dai.
+) Néu f'(x,)=0,f"(x,)=0 thi phai 1ap bang bién thién dé két luan.
QUY TAC TiM CUC TRI CUA HAM SO
a) Quy tac 1

Budc 1. Tim tap xac dinh cia ham $6.
Buéc 2. Tinh f(x). Tim cac diém tai d6 f'(x) bing 0 hodic f'(x) khong xé4c dinh.
Buwéc 3. Lap bang bién thién.

Buwéc 4. Tir bang bién thién suy ra cac diém cuc tri.
b) Quy tic 2

Bude 1. Tim tap xac dinh cta ham sd.

Budc 2. Tinh f*(x). Giai phuong trinh f'(x)=0 vaky hiéu x, (i=1,2,3,...) 1a cac nghiém
cua no.

Bude 3. Tinh /" (x) va f"(x,).

Budc 4. Dya vao dau cua f”(x;) suy ra tinh chét cyc tri cua diém x, .
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

@ HE THONG BAI TAP TU LUAN

Cau 1:

Cau 2:

Caiu 3:

Cau 4:

DANG 1: TIM CUC TRI CUA HAM SO CHO BOI BIEU THUC.

Tim cuec tri ctia ham s6 y = ¥ =3x*=9x+1.
Loi giai
Tap xac dinh: D=R.Tacé: y'= 3x* —6x-9.

x=3

y'=0©3x2—6x—9=0<:>{
x=-1

Cich 1: Bang bién thién

X | —o -1 3 +c0
y' + 0 - 0 +

¥ OO/'6\)26/+OO

Vay ham sb dat cuc dai tai x=—1, Yep =6 va dat cuc tiéu tai x =3, Yor =—26.

Cach2: y"=6x-6.
»"(~1)=-12<0 = Ham sb dat cuc dai tai x=-1, y, =6.
»"(3)=12>0 = Ham s6 dat cuc tiéu tai x =3, y., =-26.
. . 1
Tim cyc tri cia ham s y =§x3 “2x +4x—5.
Loi giai
Tap xac dinh: D=R.

Taco: y = x> —4x+4:(x—2)2 >0,VxeR.
Vay ham sb da cho khong c6 cuc tri.

Tim cuc tri cua ham sé y =—-2x" —3x* —6x+1.

Loi giai
Tap xac dinh D=R.

1 2
Tacod: y' =—6x" —6x—6:—6|:(x+5j +%:| <0, VxeR.
Vay ham sb da cho khong c6 cuc tri.
. 1
Tim cuc tri cia ham s6 y = Ex4 -2x* -3,

Loi gidi

Téap xac dinh: D=R.
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Cau 5:

Caiu 6:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Ta co: y' =2x° —4x:2x(x2 —2); y'=0&

Cich 1: Bang bién thién

X -0 —\/E 0 \/5 40
v - 0 + 0 - 0 +
+a0 -3 +o0
, / \ /
-5 .

Vay ham sb dat cuc daitai x=0, Yep =—3 va dat cuc tiéu tai x = +/2 , Yor =—5.
Cach2: y"=6x"—4.
»"(0)=-4 <0 = Ham s6 dat cyc dai tai x=0, y, =-3.
y"(i\/z) =8 >0 = Ham s dat cyc tiéu tai x =++/2, Yor =-95.
Tim cyc tri cia ham sé y=—x* +4x> -5.
Loi giai

Tap xac dinh: D=R.

0
x:i\/a'

Taco: y'=—4x’ +8x; y'=0<:>—4x3+8x=0<:{

Cich 1: Bang bién thién

x — —\/E 0

40

’

y + 0 - 0 +

° S

N T

Vay ham s dat cyc dai tai x =22, y, =—1 va dat cyc tidu tai x=0, y., =-5.
Cach 2: y"=—-12x"+8.

y”(i\/i):_16<0 — Ham s dat cuc dai tai x=+2, y, =—1.
y"(0)=8>0= Ham s6 dat cyc tiéu tai x=0, y., =-5.
Tim cuyc tri cia ham s$b y =x'+4x* +1.
Loi giai
Tap xac dinh: D=R.

Taco: y'=4x" +8x.
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Cau 7:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

y'=0 &4x’ +8x=0 < x=0.

Cich 1: Bang bién thién

y — 0 +

+0o0 +c0

» \ 1 /

Vay ham sb dat cuc tiéu tai x=0, Yeor =1.

Ciach2: y"=12x"+8. »"(0)=8>0 =>Ham s6 dat cuc tiéu tai x=0, y., =1.

Tim cyc tri ctia ham s y = (1 —x)3 (3x—8)2 .

Loi giai
Tap xac dinh: D=R.
Taco: y'=15(1-x) (3x—8)(2-x)
8
X =—
3
V=0 |x=1.
x=2
Ta c6 bang bién thién
Tl 1 2 8 o
3
y' -0-0 + 0 -
+o0 0
V \ / \
—4 —o0

2 A . . 8 \ \ A < X .
Suy ra ham so dat cuc dai taix = 3’ Yep =0 va ham so dat cuc tieu tai x =2, y., =—4.
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

DANG 2 : RIENG VE CUC TRI HAM BAC 3

1. Cho ham sé bac ba y = f(x)=ax’+bx* +cx+d (a#0),(1)

Cau 8:

a. Tacody' =3ax’ +2bx+c; A'=b>-3ac

¢ Ham s6 khong c¢6 diém cuc tri < phuong trinh 3’ =0 v6 nghiém hodc c6 nghiém kép
< A'<0.

¢ Ham s6 c6 hai diém cuc tri < phuong trinh )" =0 c6 hai nghiém phén biét < A’ > 0.
b. Trong truong hop A">0, goi A(x;;y,),B(x,;y,) latoa do hai diém cuc trj ctia dd thi ham

s6 (1), trong d6 x,,x, 1a 2 nghiém phan biét cia phuong trinh 3’ =0.

Tacod f(x)=(mx+n).f'(x)+r(x), véi r(x) la nhi thirc bac nhat.
y=f(x)=r(x

- {yz =f ((xz)) = r((xz)) '

Suy ra toa d 4, B thoa man phuong trinh y =r(x).

Do d6 phuong trinh dudng thing qua hai diém cyc tri 4,8 1a y =r(x).

Cong thirc tinh nhanh: Phuong trinh dudng thang qua hai diém cuc tri, ctia do thi ham s (1)

- _r(x)__2A'x+9ad—bc
- 9a 9a
Cach dung MTCT
A 1R , 3 2 2 x b
- Nhap biéu thtc ax” +bx” +cx+d —(3ax +2bx+c)[g+9—j
a

- Cho x =i ta dugc két qua Ai+ B. Suy ra phuong trinh duong thing di qua 2 diém cuec tri 1a
y=Ax+B.

. . . \ 5 A 1 \ A 1 r
Vi gia tri nao cia tham s6 m thi ham so y = §x3 —mx’ Jr(m2 —4m+3)x+2021—2020m co
cuc tri?

Loi giai
Téap xac dinh: D=R.
Tacod y =x’ —2mx+(m2 —4m+3).
Ham s6 c6 cuc dai, cuc tiéu < y'=0 c6 2 nghiém phan biét < A’ =m? —(m2 —4m+3) >0

3 . 3 0z, ) 2
S4dm-3>0m >Z . Vay m >Z thi ham so0 ¢o6 cuc dai, cuc tiéu.
C6 bao nhiéu gia tri nguyén cta tham sé m dé do thi ham sb y = mx® —(2m—1)x* +2mx—m—1
¢6 hai diém cuc tri ndm vé hai phia cta truc hoanh?
Loi giai

Do thi ham sb c6 hai diém cuc tri ndm vé hai phia ddi voi truc hoanh khi va chi khi phuong

trinh mx® — (2m —1)x* + 2mx—m—1=0 c6 3 nghiém phan biét.
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Cau 10:

Cau 11:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Taco <:>(x—l)[mx2—(m—1)x+m+l]:O<:> x:21
mx” —(m—-1)x+m+1=0(*)

Phuong trinh ¢6 3 nghi€ém phan bi¢t khi va chi khi pt (*) c6 2 nghi¢m phan biét khéc 1

m#0

Sim—(m-1)+m+1+#0

(m—=17°—4m(m+1)>0

m#0

S im+2#0

3m* —6m+1>0

m=#=0

Sim#E-2
3-23 3423
T<m<T

DomeZ=m=-1.
Vay ¢6 1 gi tri nguyén ctia tham s6 thoa man dé bai.
Tap hop tat ca cac gia tri cta tham sb m dé do thi ham s y = x° —3mx” + 3»(m2 - l)x —m’ ¢6 hai
diém cuc tri nam vé hai phia truc hoanh 1a khoang (a;b). Giatri ab béng
Loi giai
Tacod y' =3x" —6mx+3(m2 —1);
Pé d6 thi ham s ¢6 hai diém cyc tri nam vé hai phia truc hoanh thi phuong trinh y' =0 c¢6 hai
nghiém phan biét va y.,.y., <0.

., 5 5 2 x=m+l1
Taco: y'=0&x" —2mx+m —1=O<:>(x—m) =le ("
X=m-

Phuong trinh dudng thing di qua hai diém cyc tri ctia d6 thi ham s6 1a: y=—2x—m.
Khi d6: y., .y = y(m+1).y(m—l) = (—2m—2—m)(—2m+ 2—m) = (3m + 2)(3m—2)

yCD.yCT<0®(3m+2)(3m—2)<0<:>—§<m<§:az—%;bz%.

Khi do: ab = —%.

Cho ham sé y = %x3 —%mx2 +4x—2021, véi m la tham sé; goi x,, x, 1a cic diém cuc tri cia
ham s6 di cho. Gia tri 16n nhét ctia biéu thitc P = (xl2 - 1)(x22 - 1) bang

Loi gidi
Tap xac dinh D=R.

Pao ham )’ = x> —mx—4.
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Cau 12:

Cau 13:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
Khidé y'=0< x> —mx—4=0.

Taco A=m’>+16>0, YmeR = )’ =0 ludn co hai nghiém phan biét Vm € R hay ham sb

ludn c6 hai diém cuc tri x,, x, Vme R.

. I A ‘a ) N . , . , | X +x,=m
Do X;, X, la hai nghiém phan biét cia ' =0 nén theo dinh ly Viet ta co { b .
XXy = —

P:(xl2 —1)(x22 —1) =(xx,)’ —(xl2 +x§)+1 :(xlxz)2 —(x +x2)2 +2xx, +1
=16—m’-8+1=—m>+9<9,VmeR.

Do d6 gia tri 16n nhat cta biéu thirc P bang 9 khi m=0.

Cho ham s6 y =x* —3mx” +4m* -2 ¢6 d6 thi 1a (Cm) C6 bao nhidu gia tri nguyén ciia m dé

d6 thi ham s6 (C,,) ¢6 hai diém cyc tri 4, B sao cho dién tich tam gidc 4BC bang 4, v6i C(1;4)
Loi giai
TXD: D=R

Pao ham )’ = 3x° — 6mx

x=0

y'=0 <:>3x2—6mx:0c>[
x=2m
Db thi ¢6 hai diém cuec tri khi ' =0 ¢6 hai nghiém phén biét, khi m #0

Toa dd hai diém cuc tri 1a A(O;4m2 —2) : B(2m;—4m3 +4m? — 2).
Tacd AB = (2m;—4m3) = AB =~4m* +16m°® = 2|m|\/1+4m4 )

Phuong trinh dudng thang AB 1a: 2m*x+y—4m*>+2=0

_ |6—2m2|

iamt

Suy ra, dién tich tam gidgc 4BC la: S = %.d (C.A4B).AB =[6m—2m’|.

Khoang céch tir diém C dén dudng thang AB 1a: d(C, AB)

m==l

Tir gia thiét suy ra: |6m — 2m3| =4 { Y
m=2x

C6 bao nhiéu gia tri nguyén cua tham sb m dé d6 thi ham sé y = —x* +3mx* =3m—1 ¢6 diém cuc
dai va diém cuc tiéu d6i ximg v6i nhau qua duong thang d: x+8y—74=0.

Loi giai
y'==3x"+6mx; y'=0=x=0v x=2m.

Ham s6 c6 CP, CT khi va chi khi PT y'=0 ¢6 2 nghiém phén biét < m #0.
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Cau 14:

Cau 15:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
Khi d6 2 diém cyc tri 1a: 4(0;-3m—1); B(2m;4m’ —3m—1) = 4B =(2m;4m’).
Trung diém I ctia 4B c6 toa do: I(m;2m3 —3m —1).
Duong thing d : x+8y—74=0 c6 mot VTCP u =(8;~1).

Hai diém A va B d6i xtg v&i nhau qua d .

ITed m+8(2m' =3m-1)-74=0  [16m’ —23m-82=0
=X =
ABLd | 4Bu=0 —4m’ +16m =0

Vay ¢6 1 gi tri nguyén ctia tham s6 thoa man dé bai.
Goi Sla tip hop tit ca cac gia tri thuc cua tham s6 m dé d6 thi cua ham s

2 2 J s 3R . 5 , \ <R .,
y= X =3mx* +3 (m — 1) x—m’ +m c6 hai diém cuc trj sao cho khoang céch tir diém cuc dai cua

d6 thi ham s6 dén gbc toa do bing V2 lan khoang cach tir diém cuc tiéu dén gdc toa do. Tinh
téng cac phan tir cia S .

Loi giai

=m-1
y=x —=3mx’ +3(m2 —l)x—m3+m:>y':3x2 —6mx+3(m2 —1):O<:>F "
x=m+l1

. Xop=m—1= ==2m+2
Dohésb a=1>0 nén | Ye
Xep=m+1=y, =-2m—-2

Theo gia thiét ta co
(m=1) +(-2m+2) =2[ (m+1)" +(2m+2)" | & m> +6m+1=0 m +m, =—6.

C6 bao nhiéu gid tri nguyén cia tham s6 m d& ham s
1 . 42 o A g g , R
y= §x3 —(Zm —l)x2 + (m2 -m+ 7)x+ m—5c¢6 hai diém cyc tri 1a d§ dai hai canh goc vudng
clia mot tam giac vudng co canh huyén bang /74 .
Loi giai
Co y' =x" —2(2m—1)x+m2 —m+7.
Pé ham s6 ¢6 2 diém cuc tri < ¥'=0 c6 2 nghiém phén biét.

<:>A’>O<:>(2m—1)2—(mz—m+7)>0<:{m>2 .
m<-—1

Goi x,;x, 1a hoanh d6 2 diém cuc tri cua ham so. Dicu kién x, >0, x, >0.

‘ S=x+x,=2(2m-1)>0 1
Theo Viet, ta co: s Sm>—.
P=x.x,=m" -m+7>0
Pé hai diém cuc tri 1a d6 dai hai canh goc vudng ctia mot tam giac vudng c6 canh huyén bang

V4 o+ =T4 = (x +x,) —2xx, =74 .
1 2 1 2 17v2
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Cau 16:

Cau 17:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

m=3

<:>4(2m—1)2—2(m2—m+7)=74c>14m2—14m—84=0<:>{ .
m=-2

Két hop diéu kién ta c6 m =3 théa min yéu cau bai toan.
C6 bao nhiéu gid tri nguyén coa tham s6 m dé d6 thi ham s
y=x"—(m+1)x’ +(m2 —2)x—m2 +3 ¢6 hai diém cuc tri va hai diém cuc tri d6 ndm vé cing
mot phia ddi véi truc hoanh?

Loi giai
Tap xéc dinh ctia ham s6 dd chola R .
V' =3x"=2(m+1)x+m’> -2 c6 A'= 2m* +2m+7.
Dé d6 thi ham s6 y =x" —(m+1)x" +(m* =2)x—m* +3 c6 hai cuc tri thi )" déi déu hai an,
tac 1a y" ¢o6 hai nghiém phan biét, twong duong

1-15 1+4/15
2

<m<
2

Luc nay, hai nghiém x;;x, cua ' lan lugt la hoanh d¢ cac diém cyc tri cia ham so.

AN>0 2m* +2m+7>0& . Vi meZ nén dugc m e {-1;0;1;2} .

Hai diém cyc tri d6 ndm cung 1 phia d6i v6i truc hoanh khi va chi khi 7 (x,).f(x,)>0,tuong
duong dd thi ham s6 d3 cho cét truc hoanh tai ding mdt diém, tuc 13, phuong trinh

x —(m+1)x2 +(m2 —2)x—m3 =0 c6 duy nhét mdt nghiém thyc.

y

—

J

Xét m =—1 thi phuong trinh 1a x* —x+2 = 0: phuong trinh nay c6 diing mot nghiém thyc nén
chon m=-1.

Xét m =0 thi phuong trinh 1a x° —x* —2x+3 = 0: phuong trinh nay c6 diing mot nghiém thuc
nén chon m=0.

Xét m =1 thi phuong trinh 13 x* —2x* —x+2 = 0 : phuong trinh nay c6 ba nghiém thuc phan
biét nén loai m=1.

Xét m =2 thi phuong trinh 13 x* —3x” + 2x—1=0: phuong trinh ndy c6 dung mot nghiém thyc
nén chon m=2.

Dap s6: m e {-1;0;2}

3 A 5 , e c o A 1.2 A 1 J LR e © o \ A
Tim tat ca cac gia tri cia m dé ham so y = §x3 —mx* + (m + 2)x c6 cuc tri va gia tri cia ham so
tai cac diém cuc dai, diém cyc tieu nhan gia tri duong.

Loi giai
Cach 1:
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Tacod Y =x"—2mx+m+2;y =0 x* —2mx+m+2=0 (1).

Dé ham sb co hai cuc tri thi phuong trinh (1) c6 hai nghiém phén biét.

(*)

Phuong trinh dudng thing di qua diém CP, CT ciia ham s 1a:

m<—1

A’>O<:>m2—m—2>0<:{
m>2

2 ., 2 4 1
=l ——m +—m+— |x+—m(m+2).
4 [ 3773 3) 3mim+2)

Goi A(x;;y,);B(x,;,) lahai diém cuc dai, cuc tiéu cua do thi ham sd, khi d6 dé ham sb c6

gia tri cuc dai va gia tri cuc tiéu duong thi y, +y, >0 va dd thi ham s6
1 ¢ \ . .2 £
y= §x3 —mx” +(m+2)x cat truc hoanh tai 1 diém duy nhat.

Theo dinh ly viet ta co: x, +x, =2m.

Nén y,+, >0c>(—%m2 +gm+ij(x1 +x2)+gm(m+2) >0
3 3 3 3
@[—gmz +2m+ﬂj(2m)+2m(m+2)>0© 2m(—2m2 +3m+6)>0
3 3 3 3

@me(—m;3_457ju[0;3+\/§] (**)

4

Pé db thi ham sé y = §x3 —mx* +(m+2)x cat truc hoanh tai 1 diém duy nhat thi phuong trinh

¥ =0 c6 1 nghiém don duy nhat, khi d6 §x3 —mx* +(m+2)x=0(2) c6 mot nghiém don duy
nhat.
1 3 2 2 x:()
Tacd —x —mx +(m+2)x=0<3x(x —3mx+3m+6)=0<:> ) .
3 X —3mx+3m+6:0(3)

Pé phuong trinh (1) c6 mot nghiém duy nhat thi phuwong trinh (3) vO nghiém, khi do diéu kién

2_§ﬁ <m< 2+§\/7 (**5),

A A=9m’ -12m-24<0 <

2+ 247

Két hop (*),(**),(***) ta dugc tap cac gia tri cua m thod man la 2<m< 3 )

Cach 2:

Taco: y' =x—2mx+m+2;y' =0 x> —2mx+m+2=0(1).
Pé ham s6 ¢6 hai cuc tri thi phuong trinh (1) c6 hai nghi¢m phan bi¢t, khi d6

().

m<—1

A’>0<:>m2—m—2>0<:{
m>?2

R \ A y .y . . <A \ A . \ A 1 <
Dé ham s ¢6 gia tri cuc dai, cuc tiéu duong thi d6 thi ham so y = §x3 —mx® +(m+2)x cat

truc hoanh tai 1 diém duy nhat va gia tri tai diém udn luén duong.
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
Dé d6 thi ham sé y = §x3 —mx” +(m+2)x cdt tryc hoanh tai 1 diém duy nhét thi phuong trinh

¥ =0 ¢6 1 nghiém duy nhét, khi d6 %x3 —mx® +(m+2)x=0(2) c6 mot nghiém don duy

nhAt.
’ 1 3 2 2 x:()
Tacd —x" —mx +(m+2)x:O<:>x(x —3mx+3m+6)=0<:> 5
3 X —3mx+3m+6=0(3)

Dé phuong trinh (1) ¢6 mdt nghiém duy nhét thi phuong trinh (3) v6 nghiém, khi d6 diéu kién

1a A=9m’ —12m-24<0 < 2_§\/7<m<2+§\/7 (**)

Dé gia tri tai diém udn ludn duong: y' = x> —2mx+m+2,y" =2x—2m.

3
=0 2x-2m=0x=m. Taco: y(m)>0:>m?—m3+m(m+2)>0

3_;/§JU£0;3+;/§](***).

< m(-2m’ +3m+6)>0<:>me(—oo;

Két hop (*),(**),(***) ta duogc tap cac gia tri ctia m thod man 1a 2<m< 2+§\/7 .
Chu 18: Biét hai hamso f(x)=x’+ax’ +2x-1 va g(x)=—x’+bx’ —3x+1 c6 chung it nhat mot diem
cuc tri. Tim gié tri nhd nhét cta biéu thic P :|a|+|b|.
A. 30 B. 24/6 . C. 3+4/6. D. 343.
Loi giai
Tacod f'(x)=3x"+2ax+2.Hamsd y = f(x) c6 cuc tri khi: a*-6>0< a< - 6va>+6
g'(x)=-3x"+2bx—3. Ham sd y=g(x) 6 cuc tri khi: b’ -9>0<b<-3vh>3.

Gid st x, 1a diém cyc trj cia ca hai him sd y = f(x) va y = g(x)

1 3
a+b=— a=————Xx,

3x,% +2ax, +2=0 2x, X 2
- bk, —320 3 N 3 1)
—3)(,‘0 + xo_ b== { +_] b:E[x0+_j

3
P =la|+[p|=

25
_+9x,2 +1 2 415=30= P>/30
4x0

Dau "=" xay ra khi:

1 3 3 1
—+—=X, x0+— >0 —+ x0 x0+— >0
x, 2 2 X, 5
:>X0=i g
25
_2:9x02 5
4x, 6

= P’ =
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Cau 19:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Véi 2 gia tri x,, ta tim duoc hai cap gié tri a,b thod man.
Vay min P =+/30.
Cho ham s6 y=x"—6mx+4 c6 do thi (C,). Tim tat ca cdc gid tri ciia tham s6 m dé duong
thfmg di qua diém cuc dai, diém cuc tiéu cua do thi (Cm ) cit duong tron tdm [ (1; O) , ban kinh
\/5 tai hai diém phan bi¢t A; B sao cho tam gidc /4B c6 dién tich 16n nhét.
Loi giai
Xétham s6 y = x* —6mx+4¢c6 tap xac dinh R. y'=3x" —6m; y' =0 <= x* =2m.
D6 thi ham s6 ¢ 2 diém cuc tri < y’ d6i dau 2 lan.

< y'=0c6 hai nghiém phéan biét < m>0. Tacd y= %y'x —4mx +4.

Goi M (x;3,), N(x,;y,) 1a hai diém cyc trj cia do thi ham sd.

Y(x)=5"(x)=0

— —dmx +4
Ta co yl=y(x1)=§y’(xl)xl—4mxl+4 +4:>{y1 T

v, =—4mx, +4

¥, =y(x,) =§y'(xz)x2 —4mx, +4

Suy ra M, N thudc dudng thing d c6 phuong trinh y = —4mx + 4.

Vay phuong trinh duong thing qua hai diém cuc tri cia (C,) la: y=—4mx+4.

Goi (7)la duong tron 6 tam 7(1;0)va ban kinh R = V2.

Puong thiang d cit dudng tron tai hai diém phan biét 4, B va tao thanh tam giac I4B
m#1

©0<d(l;d)<Re0<d(1;d)<N2 < |-4m+4] <2

2
J16m?* +1

Cach 1:
Do duong thang d ludn di qua diém K (0; 4),IK =J17 >R= K nim ngoai dudng tron nén

ton tai hai diém A4, B 1a giao diém cta d v&i duong tron dé tam giac IAB vuong tai I .
Do d6 S, = %IA.]B. sin AIB < %IA.IB

: ~Am+4
Déu "=" xy ra c>IALIB@d(I,d)=£=1<:>m=1<:>m=E

2 J16m® +1 32°
, , . . R
Binh luan: Néu duong thang d ludn di qua diém K ¢6 dinh ma /K < E thi s€ khong c6 vi tri
ctua dudng thang d dé tam giac IAB vuong tai I . Khi d6, néu lam nhu trén s& bi sai. Trong
truong hop d6 thi ta phai dat d (1,d)=1(0<¢</), v6i [ 1a d6 dai doan thang IK , rdi tinh
Sy f (¢) va tim gié tri 16n nhét clia £ (¢) trén ntra khoang (0;/].

Cich 2: Phuong trinh duong tron 1a: (x—l)2 +y?=2(C)
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Cau 20:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
Xét he {(’H)Z 24 =2 (16m? +1) ~2(16m+1)x+15=0 (1)
y=—4mx+4
d cét (C) tai 2 diém phén biét 4, B < (1) c6 2 nghiém phan biét a,b
& (16m+1)" =15(16m+1)>0.
IA=(a-1;-4ma+4)

Khi d6 A4(a;—4ma+4),B(b;—4mb+4)=| _
IB=(b—1;—4mb+4)

H.ﬁ?:ab—(a+b)+16[m2ab—m(a+b)+l]+l:0
<:>ab—(a+b)+16m2ab—16m(a+b)+17=O

, 2(16m+1Y’
& (16m> +1)ab—(16m+1)(a+b)+17=0 < 15-———-+17=0
6m” +
16m+1)’
<:>—( m2+) =16<:>m=£.
16m” +1 32

Cho ham s§ y = x* —3x? —(m2 —2)x+m2 c6 do thi 1a duong cong(C). Biét rdng ton tai hai s
thuc m,, m, ctia tham sb m dé hai diém cuc trj ciia (C)va hai giao diém cua (C) véi truc hoanh
tao thanh bén dinh ciia mot hinh chit nhat. Tinh T = m; +m] .

Loi giai
Tap xdc dinh: D=R.
Tacod y' =3x>—6x—m" +2.
V=03 —6x—m’+2=0 (%)

Tacod A'=9+3m* —6=3m’+3 >0 nén phuong trinh (*) ludén c6 hai nghiém phan biét véi

moi meR.

Do d6 do thi ham s6 ludn c6 hai diém cuc tri véi moi m e R. Goi x;, x, 1a hai nghiém cua

phuong trinh y'=0.

Ta co: yz(g—ﬂ .y'—%(m2 +1)x+§(m2 +l).

Vay hai diém cyc trj cta do thi (C) 1 A[xl;—é(mz +1)x, +§(m2 + 1)) va

C[xz;—g(m2 +l) X, +§(m2 +1))

Piém udn: y" =6x-6, y"=0=>x=1.

Véi x=1 suyra y=0. Vay diém ubn U(I;O).

Ta c6 doan théng ndi hai diém cuyc tri ludn nhan diém udn U 1a trung diém.

Xét phuong trinh x° —3x? —(m2 - 2)x+ m* =0 (1)
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Cau 21:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

x=1

<:>(x—l)(x2—2x—m2)=0 Q{xz—Zx—mz :0(2).

Phuong trinh (2) ludn c6 hai nghiém thyc phan biét x, va x,.
Ta co %:1 va ba diém U(l ; O), B(x3;0) , D(x4;0) cung nam trén truc Ox .

T gidc ABCD c6 U (1 ; 0) 1a trung diém ctia doan thang AC va doan thang BDnén ti giac
ABCD 1a hinh binh hanh.
Pé tir gidc ABCD 14 hinh chit nhat thi AC =BD .

4 4
Taco AC? :(x1 —x2)2 +§(m2 -1—1)2 (x1 —x2)2 :{l-l-g(mz +l)2}(xl —xz)z

= {l+g(m2 +1)2}[4—M} = %{l+g(m2 +l)2:|(m2 +1)

Va BD’ = (x3 —x4)2 =4+4m’
Vay ta c6 phuong trinh: i{1 +i(m2 + 1)2}(;112 +1)=4(m* +1)
' 309

©1+g(m2+1)2 :3c>(m2+1)2 :%sz =i—1. Suyra m=+ i—1

NG N2

2

Goi S 1a tap hop tit ca cac gia tri thuc cua tham sé6 m dé dd thi cua ham sb

2
Do d6 T =m +m? :2(1—1] —11-6v2 .

y= §x3 —mx* + (m2 —l)x c6 hai diém cuc trila 4 va B sao cho 4, B nam khac phia va cach
déu duong thang y =5x—9 . Tinh tich cac phan tr cua S .

Loi giai
Taco: y'=x"—2mx+m’ —1=(x—m—1)(x—m+1);

x=m+1

y'zO@[ .
x=m-1

Vi m—1#m+1 véi moi gia tri m nén dd thi ham sb ludn c6 hai diém cuec tri 1a
3 3
A m+1;m——m—z va B m—l;m——m+E .
3 3 3 3
A, B nam khac phia va cach déu duong thing y =5x—9 < Aded:y=5x—9 va trung diém

3
I(m;mT—m] cua AB thudc d .
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Cau 22:

Cau 23:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

3

%—m—§¢5m+5—9
e m3
T—m:Sm—9
m=3
em -18m+27=0 (m=3)(m* +3m-9)=0 <|  _3135
m=_2EN
2

Vay tich céc phan tir cia S bang —27.
Cho ham s6 f(x) =’ —%(m —1)x* =3mx _37m v6éi m 1a tham s thuc. C6 tit ca bao nhiéu gia
tri nguyén cua m thudc khoang (—20; 22) sao cho d6 thi ciia ham s6 da cho c6 hai diém cuc tri
nam vé cting mot phia dbi voi truc hoanh?

Loi giai
x=-1

Ta co: f'(x)=3x"-3(m—1)x-3m, f’(x):O@[
x=m
Ham s6 ¢6 cuc tri khi va chi khi m = —1.

Db thi ciia ham sb da cho c6 hai diém cuc tri ndm cung mot phia ddi véi truc hoanh

1
= y(—l).y(m) >0 —Zm(m2 +3m+3) >0 m<0.
Suyra m<0 va m=-1.
Vay trong khoang (—20;22) c6 18 gid tri nguyén ciia m thoa man bai toan.
Cho ham s y = %mﬁ —(m—1)x* +3(m—2)x+2021 véi m la tham s6. Tong binh phuong tat
ca cac gia tri cia m dé ham s6 c6 hai diém cuc trj x,, x, thoa min 2x, +x, =2 bang

Loi giai

Tacod: ¥ =mx’ —2(m—-1)x+3(m-2).
A>0 (1)

Pé ham s6 c6 hai diém cuc tri X,, x, théaman 2x, +x, =2 thi .
2x, +x,=2 (2)

Tacod (1)< —2m* +4m+1>0 <

2-V6 _ 2446,
- <m<=——(*).

Z(m—l)

m

Mat khéc ta c6 x, +x, =

(3)-
\ N . 2
Tu (2) va (3) tacd x, =—.
m
2 Y 2 m=2
Vi y'(xl):OQm(—] -2(m-1).=+3m-6=0<3m’ -10m+8=0< 4

m m m=
3
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Cau 24:

Cau 25:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

4

2
Vay tong binh phuong tit ca cac gia tri cia m théa man YCBT la: 2° + (5} = 52

5
Tim tng tat ca cac gid tri nguyén cua tham sb m trén (—10;10) dédothihamsd y=x" +x* + mx—1
¢6 diém cyc tiéu cia ndm bén phai truc tung.

Loi giai
Tacdy =3x"+2x+m
Dé ham sd ¢6 cuec tiéu, tire ham s ¢6 hai cuc tri thi phuong trinh y" =0 c6 hai nghiém phan biét

Diéu nay twong duong véi pt 3x” +2x +m = 0(1) c6 hai nghiém pb; ¢ hai nghiém phan biét khi

A':1—3m>0<:>m<§.
Khi d6 (1) ¢ hai nghiém phan biét x,,,, x., 1a hoanh d¢ hai diém cuc tri. Theo dinh li Viet ta
2
Xep +Xop = -3 <0(2)
co , trong d6 x,, <X, vi hé so cua x* 16n hon 0.

m
Xep-Xer = ?(3)

Pé cuc tiéu cua do thi ham s6 nam bén phai truc tung thi phai co: Xep >0, két hop (2) va (3)

suy ra (1) c6 hai nghiém trai ddu < x., X, = % <0e=m<0.

Ma me(-10;10),meZ nén me {-9;-8-7;..;—1}.

Vay tong tat ca cac gia tri ciia tham s6 m thoa man YCBT la: —45.
C6 bao nhiéu gia tri nguyén duong cua m dé khoang cach tir gbc toa d6 O dén duong thing di

qua 2 diém cuc tri cua dd thi ham sb y= x’ —3x+m nhod hon hoic béng 2\/§ .
Loi gidi

Tacod y' =3x" 3.

=1
Y=0=3x"-3=0 g .
x=-1

Hai diém cuc tri ca do thi ham s 1a A(l;m=2), B(-1;m+2).

Phuong trinh dudng thang di qua 2 diém cyc tri ctia d6 thi ham s6 14 y = —2x+m
hay 2x+y-m=0

Theo gia thiét d (0; AB) <245 @%S 235 & |-m|<10 < -10<m <10

Ma m nguyén duong nén c6 10 gia tri.

DANG 4 : RIENG VE CUC TRI HAM TRUNG PHUONG
I: KIEN THUC CAN NHO
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
\ X 4 2 ;o aA © 1N
Cho ham so: y=ax" +bx" +c (a # O) c6 do thila (C)

+) P6 thi (C ) c6 dung mot diém cyc tri khiy' =0 c6 diing mot nghiém < ab > 0.

+) D6 thi (C) c6 ba diém cuc trj khi ' =0 ¢6 3 nghiém phéan biét < ab < 0.

Do dai cac doan thang: AB= AC =

gidc cantai A.

164> 2_

/ b A A2
J,C( 2a 40} voi A=b"-4dac

/—— va tam giac ABC luon la tam

II. CONG THUC NHANH MOT SO TRUONG HQP THUONG GAP

DU KIEN CONG THUC NHANH CHUNG MINH
— B * 1 8a ot = 8a Ap dung dinh 1y cosin trong A4BC ta
BAC =« cosa = b —8a a 2 b3 c¢6 diéu phai chtirng minh.
AABC vuodng can
< BC? = AB* + AC?
2b b* b
oS-——=2 -—
a 16a° 2a
AABC s b* b
A b’ +8a=0 P ~+—=
vuong 16a” 2a
&b +8a=0
Hoac:
b’ +38
Cos & = — T 0eb +8a=0
b’ —8a
AABC déu < BC* = 4B
26 b* b b*  3b
——=—— o ——+—=0
a 16a” 2a 16a 2a
AABC déu b +24a =0 &b +24a=0
Hoac
b +8a 1
cosa =— &b +24a=0
b’ —8a
Goi I 1a trung diém doan BC . Khi
do:
5 1 f —b | b*—4ac
b S =—BCAIl=,|—.|- -
Smwc Spapc = k4( "‘J MEC 2 2a 4a %
2a
5
-b
=|d
2a
Ban kinh _b'-8a , N
duong tron - 8|a|b Ap dung cong thie
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

ngoai tiép

AB® AB.BC.AC b’ —8a
R = = SR=—
AABC 241 A4S, 8alb
, ’ ., S
Bin kinh s Ap dung cong thirc 7 =—4€
dudng tron . b
noi tiép 4|a|+\/16a2 —2ab’ b’
==
AABC 4|a|+ 164> —2ab’
AABC ¢b Ap dung cong thic toa do trong tdm

trong tdm la
géc toa do
o

b>—6ac=0

cho AABC ta co:

b* —4ac
——2 +¢=0 < b>—6ac=0
a

AABC ¢b

truc tam la

géc toa do
(@)

b*+8a—4ac=0

AABC c¢6 truc tam 1a gbc toa do O
khi OB.AC=0< b*>+8a—4ac=0

Phuong trinh
duong tron
ngoai tiép

AABC

X+’ —[E—A+cjy+c(z—AJ:O
b 4a b 4a

Phuong trinh
parabol di
qua 3 diém

cuc tri

1
=—bx"+c
7 2

Lay y chia y' ta dugc phan du la
r(x) = %bx2 +c.
Khi d6 phuong trinh parabol di qua 3

diém cyc tri la » = r(x)= %bx2 +c
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
Céu 26: Tim tit ca cac gia tri ctia tham sb m dé hamsé y = 2x* —(m +1)x2 +4 ¢6 ba diém cuc trj.
Loi giai
Cach 1:

Tacod y' =8x’ —2(m+1>x.

Ham s6 ¢6 ba diém cuc tri khi va chi khi y' = 0c6 ba nghi¢m phan biét

< (1) co hai nghiém phan biét khac 0

(m+1)

<:>T>O<:>m>—l.

Cach 2:
Ham s d3 cho ¢6 3 cuc trj khi va chikhi ab<0 < m+1>0< m>-1.
Cau 27: Cho ham sb y = x* —2(m+1)x*+m*. Tim tat ca cac gia tri thuc cta tham sé m dé dd thi cua

ham s c6 ba diém cuc tri tao thanh ba dinh cua mot tam gidc vuodng can.

Loi giai
Cach 1:
Tap xac dinh: D=R.
Taco:y' =4x’ —4(m+1)x.
3 x=0
Y =0 4x —4(m+1)x:0<:> .
X =m+1

D6 thi s6 ¢6 ba diém cyc tri thi phwong trinh ' =0 c6 ba nghiém phan biét < m > -1 (*) .
Khi do, ba diém cye tri 1a: A(0;m* ), B(Nm+1;-2m—1), C(—m+1;-2m~1)

Ta thdy 4 Oy, B,C di xing nhau qua Oy nén tam giac ABC cantai A .

Do d6 tam giac ABC vudng cén tai A khi va chi khi tam giac 4BC vudng tai A
< AB.AC=0.

AB =(m+Ts=(m+1)’ ), AC=(~Jm+T5=(m+1)).

——1(logi
Suy ra: AB.AC =0 < (m+1)' =(m+1)=0 < " (toai) _
m=0 (théamdn)
Vay m=0 1a gia tri can tim.

Chit ¥ cé thé sir dung diéu kién sau:

Goi H 1a trung diém cta doan thang BC thi H(O;— 2m-— 1)
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Cau 28:

Cau 29:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Khi d6 ba diém cuc trj 1ap thanh tam giac vuong can khi AH = BH < \[(m + 1)4 = \/ﬁ

& m=0théa man (*).

Cach 2:

Pidu kién dé db thi ham tring phuong ¥ = ax’ +bx’ +¢ c6 ba diém cuc tri 1a ab <0 < m>—1

Khi d6 ba diém cuec trj 1ap thanh tam giac vudng cin khi: »*> +8a =0 < —8(m + 1)3 +8=0
< m=0.
Cho ham s§ y =x* —4(m—1)x2 +2m—1cé dd thi(Cm). Xac dinh tham sb m dé dd thi ham sb
¢ ba diém cuc tri tao thanh ba dinh ciia mot tam giac déu.
Loi giai

Téap xac dinh: D=R.

. 3 3 x=0
Taco: y'=4x"-8(m-1)x = y'=0 < 4x’ -8(m—-1)x =0 @Lz 2 (m-1)
Ham s6 ¢6 3 diém cuc tri khi phwong trinh y'=0 c¢6 3 nghiém phan biét < 2(m — 1) >0 m>1

Khi d6 d6 thi ham sé c6 ba diém cyec trj la:
A(0;2m-1); B({2(m=1);=4(m=1)" +2m=1):C(~\2(m=1);=4(m~1)" +2m 1) va tam

giac ABC luén la tam giac can tai A4 vi: AB=AC=\/2(m—1)+16(m—1)4 ; BC=2/2(m-1).

Do d6 tam gidc ABC déukhi 4B =BC <:>\/2(m—1)+16(m—1)4 =2,2(m-1).

m—1=0 m=1 (loai)
f— 3

=16(m—1)'-6(m-1)=0 < 3 :
m—1) -3 m=l+73 (tho’amcin)

3
Vay m=1+ B 1a gié tri can tim.

Cach 2:
Piéu kién dé db thi ham tring phuong ¥ =ax' +bx* +¢ ¢6 ba didm cuc trila ab <0 < m> 1.
Khi d6 ba diém cuec trj 1ap thanh tam giac déu khi: »° + 244 =0

3

@—64(m+1)3+24=0c>m:1+7.

Tim céac gia tri cia tham s6 m dé dd thi ham sb y= x* +2mx* =1 ¢6 ba diém cuc tri tao thanh

mdt tam gidc c6 dién tich béng 4x/§ .

Loi giai
Cach 1:
Tép xac dinh: D=R.
Taco: y=x"+2mx’=1; y'=4x’ +dmx; y'zo@{x;o :
X" =-m
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Cau 30:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

P4 thi him sé ¥ =Xx" +2mx” =1 ¢6 ba diém cuc tri < 1’ = 0 ¢6 ba nghiém phan biét < m <0.
x=0

xX= i@'

Khi do d6 thi ham s6 dd cho co ba diém cyc trj 1a:A(0:-1), B(—J=m;-m*-1),
C(@;—m2—1).

Goi H 1a trung diém BC nén H( ;—m —1)

AH = ,/—m —m BC—J

Vi tam gidc ABC cantai A nén 5, . = 2AHBC = ; m2N-m =42 ©m=-2

Khi d6 y'=0<:{

Vay m=-2.
Cach 2:
Ham s6 ¢6 ba diém cuc tri khi m < 0

5
7 S b
Ap dung cong thirc: ©asc =|d] YRR

tac6: Susc =2 e (\/;j =2 eoJ-m=V2eom=-2

Vay m=-2 1a gi tri can tim.
Cho ham sb y= x*=2mx* +m—1, véi m 1a tham s6 thuc. Xac dinh cac gia tri cia tham s6 m
dé d6 thi ham sb c6 ba cuc trj déng thoi cac diém cuc tri tao thanh mét tam giac co ban kinh
duong tron ngoai tiép bang 1.

Loi gidi
Tap xac dinh: D=R..

Tacd y' =4x’ —4mx.
x
y'=0©4x3—4mx=0<:>4x(x2—m)=0c>[

Ham s6 ¢6 ba diém cuyc tri < phuong trinh ' =0 c6 ba nghiém phan biét va ,’ d6i ddu qua

cac nghiém d6 < m>0.
Khi d6 ba diém cuc trj cua dd thi ham sé 1a:

A(0;m—1), B(—\/E;—m2 +m—1), C(x/;;—m2+m—1).
—yA|.|xC—xB|=m2\/g va AB=\/m2+m,BC=2\/E.

Cich1: Taco S, . =E|y3
AB.AC.BC _(m*+m)2dm

Suy ra ban kinh dudng tron ngoai tiép R = =
4S8, 5 am>*~m

=lee—=1=om=1.
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Cach 2: Goi M, H lan luot 14 trung diém ciia 4B, BC va [ 1a tim duong tron ngoai tiép
AABC.

: AB?
AB=m* +m,AH =m" . Ta c6 AAMI dong dang AAHB = R = Al
2 2
R=1& 4B 1o +2m:1<:>m—+1<:>m:1,,
2AH 2m 2m
Vay m=1.

CAu 31: Cho ham sb y= x* =2mx* +m , voi m1a tham sd thuc. Tim tat ca cac gia tri cua tham s6 m dé
dd thi ham s d3 cho c6 3 diém cuc tri va duong tron di qua 3 diém cuec tri nay co6 ban kinh bf‘mg
1.
Loi giai
Téap xac dinh: D=R.
V' =4x’ —4mx = 4x(x2 —m)

Ham s6 ¢6 3 diém cuec tri khi y'=0 c6 3 nghiém phén bi¢t < m >0

x=0

Khidé V' =0 .
xzix/;

Khi d6 toa do ba diém cuc tri: A(O;m), B(—\/E;—mzﬂn), C(\/Z;—mzﬂn).
Goi H 1a trung diém cua canh BC. Ta ¢ H(O;—m2 +m).

AH =m’*
Spie =%AH.BC _ AB.AC.BC -

AB* =2AH R trong d6 )
AB=~m+m*

Suy ra m+m* =2m’ <:>m(m3—2m+1)=0<:>m(m—1)(m2+m—1)=0 Slm

.—1+\/§}.

Ddi chiéu diéu kién ta duge S = {1, 5
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

=7 ([x])

CAu 32: Cho ham sb y=Ff (x) lién tuc trén R ¢6 dd thi nhu hinh v&. Tim s diém cuc tri cia ham s

DANG 5: CUC TRI CUA HAM Y = ‘f(x)

y=|/ ().
Ya
) o/ 2\/4 T
Loi giai
khi >0
Ta cod |f(x)| = f(x) zf(x) )
—f(x) khif(x)<0
Do d6 d6 thi ham s6 y = |f(x)| nhu sau:
Ay
2
0 5 L7
—2

Tir d6 thi suy ra ham s y = |f(x)| ¢6 5 diém cyc tri.
CONG THUC TINH NHANH: S6 diém cuyc tri ciia ham s6 | f (x)| bang tong s6 diém cuc tri
ctia ham sb f(x) va s6 1an ddi dau cua ham sb f(x)

Ciu 33: Cho hamsé y= f(x) la ham da thic ¢ f(—2) <0 va dd thi ham sb y =f'(x) nhu hinh v&

bén dudi.
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Cau 34:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

y
\ /yzf'(w)
2\/2 2 T

Tim s6 diém cyc tri ciia ham s6 y =g (x) = |f(x)| :

Loi gisi
Viy=f (x) 1a ham da thirc nén lién tuc trén R .

Tir @6 thi ham s6 y = f'(x) va f(—2) <0, ta c6 bang bién thién sau:

X —o0 -2 2 40
f(x) + 0 - 0 +
f(x)

() \ / \ /

Tur bang bién thién, ta thdy ham s6 g (x)= | f (x)| ¢6 3diém cuc tri.

Cho ham sb y= ‘ x =3 x‘ . Tim 6 diém cuyec tri cua ham sé.
Loi giai
+) bat f(x):x3 -3x,tap xac dinh D =R

D tmets )= 5, =036 30077
X=—
x=0
+) Xét f(x):O<:>x3—3x:0<:> i=—3.

x=+3

Bang bién thién

Page 25



CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

X |- —f -1 0 1 ﬁ

+o0

')

0 —

f(x)

/\/

f )

NN LN

+) Dua vao bang bién thién, do thi ham s6 y = | f (x)| ¢6 5diém cuc tri.

Ciu 35: Chohamsb y= f(x) c6 bang bién thién nhu sau :

X - -2 +00
f'(x) + 0 - 0 +
6 400

A

Ham s6 y = f(|x-3]) c6 bao nhiéu diém cyc trj?

Loi gidi

Xét ham s6 y = g (|x 3|)

Tacog( [

(3T == e=30) =57 =3,

Co g'(x) khong xac dinh tai x =3.

(x)=0e f(lx-3)=0 & |x‘3|:‘2® x=7

ST B M g PR

Bang bién thién:
X — o0 -1 3 7 +o0
g'x i - 0 +

Q0 Ccb 400
g(x) \ / \ /
CT CT

Page 26



Cau 36:

Cau 37:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
Duya vao BBT ta thiy ham s6 y = f(|x—3|) c6 3 diém cuc tri.
Cho ham s& ¥ = f(x) ¢6 dd thi nhu hinh dudi day

Y

Tim so diém cuec tri cua do thi ham s6 y = | f (x)| .

Loi giai

tacsy =) - 1) T

Dua vao dd thi ham sb y = f(x) , ta suy ra dd thi cia ham s6 y = |f(x)| nhu sau:

Y

Dua vao dd thi, ta két luan dd thi ham sd y = | f (x)| ¢6 5 diém cuc trj.
Cho ham s6 y = f(x)=x"—(2m—1)x>+(2—m)x+2. Tap tat ca céc gid tri cia m dé do thi
ham s6 y =f(|x|) co 5 diém cuc tri 1a (%;c} v6i a, b, c 1a cac sb nguyén va % 1a phén s6
ti gian. Tinh a+b+c.

Loi giai
Tap xac dinh D=R.
Taco f'(x)=3x"-2(2m—1)x+(2—-m).

Db thi ham sb y= f(|x|) ¢ 5 diém cuc tri
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& y= f(x) =x —(2m—l)x2 +(2—m)x+2 ¢6 hai diém cyc tri cing nam bén phai tryc tung

< f'(x)=0 c6 2 nghiém duong phan biét

A">0 (2m—1)2—3(2—m)>0 Am*—m-5>0
18550 & 12m-150 el S 4 o cm<n.
—<m<2 4

P>0 2-m>0 2

Vay a+b+c=11.
Ciu 38: Tim s gi4 tri nguyén duong ctia tham sb m dé ham sé y =|3x* —4x> —12x* +m| c6 5 diém cuc
tri.
Loi gidi

Goi (C) 12 dd thi ham s6 y = f(x) =3x" —4x* -12x" +m.
Tap xac dinh: D=R.
Taco f'(x)=12x"-12x" —24x.

x=0

f'(x)=0=|x=-1.
x=2

Béng bién thién:

F'e - 0+ 0 - 0 ~

+o0 m +o0

F6) \’H / \M /

Duya vao bang bién thién ta thay do thi (C) Yy = f(x) =3x" —4x’ =12x" +m 1udn c6 3 cuc tri.

Do d6 do thi (H): y= |3x4 —4x’ —12x" + m| ¢6 5 diém cuc tri khi phuong trinh y = f'(x) ¢6 2
nghiém phan biét

m<0 m<0
= = .
m—-32<0<m-5 5<m<32

Ma meN' = me{5;6;...;31}
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Cau 39:

Cau 40:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Vay c¢6 31-5+1=27 giatri M thoa yéu cau bai.
Cho ham s y = |x|3 —(2m+1)x* +3m|x|-5. Tim tat ca cac gia tri thuc cua tham s6 M dé ham
s6 co 3 diém cuc tri.

Loi giai
Xéthamsd f(x)=x"—(2m+1)x* +3mx=5,co f'(x)=3x"=2(2m+1)x+3m.
Ham sd y=f(|x|)=|x|3—(2m+1)x2+3m|x|—5 ¢6 3 diém cyc tri khi va chi khi ham s
y=1f (x) ¢6 dung mot cuc tri dwong. Khi d6 phuong trinh f '(x) =0 c¢6 hai nghiém X, X, sao

3m=0
cho X, £0<x, +)x,=0<x, & 2(2m+1) >O@mzo.
3

+) X <0<x, ©33m<0e m<0.
Két hop 2 trudng hop ta duge: m<0.
Vay me (—00; 0] thoa man yéu cau bai toan.
Cho ham s f(x) = (m —l)x3 —5x" + (m + 3)x+3 . Tim tat ca cc gia tri nguyén cta tham sb m
dé hamsd y = f(|x|) c6 dung 3 diém cuc tri?

Loi giai
- Tép x4c dinh clia cac ham s6 y = f(x) va y = f(|x|) déula R.

Ham s6 y = f(|x|) c6 ding 3 diém cyc tri <> hamsd y = f(x) c6 dung 1 diém cuc tri duong.

-Xét m=1, taco f(x)=—5x2+4x+3 c6 dung mot diém cuc tri 1a x=§>0.Khi d6 ham sb

y:f(|x|):—5x2 +4|x|+3 c6 ding 3 diém cuyc trj 1a x=—§;x=0;x=§.Nén m =1 théa man.

- Xét m#1 thi f(x) 1a ham s6 bac 3, ta co f'(x):3(m—1)x2—10x+m+3.

Ham s6 y = f(x) ¢6 ding 1 diém cyc tri dwong khi va chi khi f'(x) =0 co6 hai nghi€ém phan

biét x,, x, thdtaman x, <0<x,.

Taco f'(x)=0<3(m—1)x>-10x+m+3=0

m+3=0
+)x,=0<x, & 10 20"
3(m—1)

+)x, <0<x, ©3(m-1)(m+3)<0e-3<m<l1.

Két hop ta thay tat ca c6 4 sb nguyén thoa man bai toan 1a: m=-2, m=-1, m=0, m=1.
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Chu41: Cho hamsé y=f(x) c6 dd thi nhu hinh v& dudi. Tap céc gié trj cua tham sb m dé ham so

y=g(x)=|f(x)—m| c6 7 diém cyc tri 1 (a;b). Tinh T=2b-a.

Loi giai
S6 cuc tri cia ham sb g (X) béng téng sb cuc tri cia ham y = f (x) —m va s nghiém don
hodc nghiém bdi 1¢ cua phuong trinh f (x) =m.
Hamsd y = f(X)—m ¢ 3 diém cuec tri. Do d6 ham sd g(x) = |f(x)—m| ¢6 7 diém cuc trj khi
va chi khi phuong trinh f (x) =m c6 4 nghiém phan bi¢t don hoac boi 1¢€.
Tir d6 thi ctia ham s6 dé cho suy ra —2 < m <0.

Khidé a=-2;b=0.Vay T =2
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

UNG DUNG PAO HAM
I DE KHAO SAT HAM SO

BAI 2: CUC TRI CUA HAM SO

@ HE THONG BAI TAP TRAC NGHIEM.

Cau 1:

Cau 2:

BAI TAP TRAC NGHIEM TRiCH TU PE THAM KHAO VA PE CHiNH THUC

CUA BO GIAO DUC TU NAM 2017 PEN NAY

(MP 101-2022) Cho ham s6 y = f'(x) c6 bang bién thién nhu hinh v&

| = —1 1 oo
Fiz) - ] - 0 +

#(=) _m/zx\“—z/

Diém cuc tiéu cua ham s6 da cho la
A. x=-2. B. x=2. C.x=-1. D. x=1.

(MD 102-2022) Cho ham s6 y = f(x) c6 bang bién thién nhu sau:

T —00 -1 1 +00
fl(x) + 0 - 0 +
() / 2\ / -
—00 -2

Piém cuc tiéu cua ham sb da cho la
A. x=-2. B. x=-1. C.x=2. D. x=1.
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Cau3:  (MD 103-2022) Cho ham sé y = ax" +bx” +c c6 db thj 1a dudong cong trong hinh bén. Gia tri cuc tiéu

ctia ham so0 da cho bang

vk

e = e e o o =
[ el

\-,;_-

A. 1. B. 4. C. -1. D. 3.

—
|

i

CAu4:  (MD 103-2022) Cho ham sé bacba y = f (x) 6 db thi 1a dudng cong trong hinh bén. Piém cyc tiéu

cua d6 thi ham so6 da cho c6 toa do la

by

\/ o ! x
—1

A. (1;-1). B. (3;1). C. (1;3). D. (~1;-1).

CAu5:  (MD 104-2022) Cho ham s6 bacba y = f (x) 6 dd thi 1a duong cong trong hinh bén. Piém cyc tiéu

cua d6 thi ham so6 da cho c6 toa do la

A. (13). B. (3;1). C. (-1;-1). D. (;-1).

CAu 6:  (MD 104-2022) Cho ham s& y = ax” +bx” + ¢ c6 dd thi 1a duong cong trong hinh bén. Gia trj cuc tiéu

cua ham so0 da cho bang
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Vi

=

|

A. 3. B. 4. C. -1. D. 1.

Cau7: (MD 101-2022) Cho ham sd y = ax* + bx* + ¢ ¢6 dd thi nhu hinh cong trong hinh bén.

L]

19) x

S6 diém cuec tri cua ham s dé cho la
A. 2. B. 3. C. 1. D.O.

Cau8:  (MD 102-2022) Cho ham s§ y = ax” +bx” + ¢ ¢6 db thi nhu dudong cong trong hinh bén.

I

S6 diém cuec tri cua ham sd dé cho la
A. 1. B. 0. C.2. D. 3.

Cau9:  (MD 101-2022) C6 bao nhiéu gia tri nguyén duong ctia tham sé m dé ham sé y = ‘x“ —2mx* + 64x‘
c6 ding ba diém cuc trj?
A. 5. B. 6. C.12. D. 11.

Céu 10:  (MD 102-2022) C6 bao nhiéu gia tri nguyén am cua tham sb a dé ham s y = |x* +2ax” +8x] co
ding ba diém cuc tri?
A. 2. B. 6. C.5. D. 3.

CaAu 11:  (MD 103-2022) C6 bao nhiéu gia tri nguyén 4m ciia tham s6 @ dé ham s y = |x4 +ax’ — 8x| c6 dung
ba diém cuc tri?
A. 5. B. 6. C.11. D. 10.

CaAu 12:  (MD 104-2022) C6 bao nhiéu gia tri nguyén duong ctia tham sb m déhamsd y = |x4 —mx® — 64x|

co6 dung ba diém cuc trj?
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A. 23. B. 12. C.24. D. 11.

Cau 13:  (DTK 2020-2021) Cho ham s6 f'(x) c6 bang bién thién nhu sau:

T |—o0 - 2 +00
fi(z) + 0 — 0 Iy
| 400
flz) / \ _-5/
—C0

Piém cuc dai ciia ham sb da cho 1a:
A. x=-3. B. x=1. C. x=2. D. x=-2.

Cau 14:  (MD 102 2020-2021 - DQT 1) Cho ham s6 y = f(x) 6 bang bién thién nhu sau:

Gi tri cuc dai ctia ham sb da cho bﬁng
A. 3. B. 1. C. 5. D. 1.

Cau 15:  (MD 103 2020-2021 - DQT 1) Cho ham s6 f(x) c6 bang xét du dao ham nhu sau:

x —0 -3 -1 1 2 +o0

f'(x) + 0 - 0 + 0 - 0 +

S6 diém cuec tri cua ham s dé cho la
A. 2. B. 3. C. 4. D. 5.

Cau 16:  (MD 104 2020-2021 —DPQT 1) Cho ham s y = f (x) c¢6 bang bién thién nhu sau

T |—00 -1 0 1 +00

+ 0 — 0 + 0 -
0 1 —00
Gia tri cuc tiéu cia ham sd di cho béng
A. 0. B. 3. C.1. D. -1.
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Cau 17:  (MD 104 2020-2021 - DQT 1) Cho ham sé y = f'(x) c6 bang xét déu ciia dao ham nhu sau:

r |—oc -2 -1 2 4 400
f{zx) =+ 0 = 0 + 0 — § -
S6 diém cuec tri cua ham s dé cho la
A. 3. B. 4. C.2. D. 5.
Ciu 18: Chohamsé y = ax" +bx’ + c(a,b,c € R) ¢6 dd thi 1a dudong cong trong hinh bén. Piém cyc dai cia
ham s6 da cho la:
A
)
i.l 0 .1 xT -
1 T
I I
I -1 1
I I
I I
--=3
A. x=1. B. x=-1. C. x=-2. D. x=0
Cau 19: Chohamsb y = f(x) c6 bang bién thién nhu sau:
T |_ng 1 ! +00
f(x) + 0 - 0 +
3 +00
flx) / \
00 —5
S6 diém cuc tri ciia ham sb da cho 1a
A. 0. B. 1. C. 2. D. 3.
CAu 20: Chohamsé f'(x) c6 bang bién thién nhu sau:
- —o0 1 5 +oo
S(x) - 0 + 0 -
+@® 5
S(x)
-3 0
S6 diém cuc tri ciia ham sb da cho 1a
B. 3. C.0. D. 2.

A. 1.
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Cau 21: Chohamsb y=ax"+bx"+c, (a,b,c € R) c6 d6 thi 1a duong cong nhu hinh bén. Diém cyc tiéu clia

ham s0 da cho la:

|

A, x=-1. B. x=2. C.x=1. D. x=0.

CAu 22:  (MD 103 2020-2021 - DQT 2) Cho him sé y = f (x) c6 bang bién thién nhu sau:

x | -0 -2 0 2 +00

f(x) + O - 0 + 0 -
) /3\0/3\

Hoi s6 diém cuyc tri ciia ham sb da cho 1a
A. 1. B. 4. C. 3. D. 2.

Cau23:  (MD 103 2020-2021 - DOT 2) Cho ham s6 y = ax" +bx* +¢ (a,b,c € R)co db thj 1a dudng cong

trong hinh bén. Diém cyuc dai ctia ham s6 da cho la:

¥
3

=
[N
[

.

<
4
i
1
i
t
1
1
i
i
i
1
i
1
|

A. x=1. B. x=-2. C. x=0. D. x=-1.

Cau 24:  (MD 104 2020-2021 — DQT 2) Cho ham sé y = f(x) c6 bang bién thién nhu sau:

L |—o0 —2 2 —+00
[ -0 + - 0+
400 0 —+00
f(2)
-3 -3

S6 diém cuyc tri cua ham sb da cho 1a
A. 2. B. 1. C. 3. D. 4.

Page 75



CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Cau 25:  (MD 102 2020-2021 —DQT 1) Cho ham s6 y = f(x) c6 bang xét diu ciia dao ham nhur sau:

T I—oo -3 -2 3 5 4o
y-‘ — 0 + 0 — 0 - 0o -
S6 diém cuyc tri cuia ham sb da cho 1a
A. 5. B. 3. C. 2. D. 4.

CAu 26:  (MD 103 2020-2021 —DQT 1) Cho ham sd y = f(x) c6 bang bién thién nhu sau

£ |—oa —9 0 2 “+oa
(@)

— 0 + 0 — 0+
+oo 3 —+ oo
72 \ / \ /
1 1

Gia tri cuc dai cia ham s6 da cho la
A. 3. B. 0. C.2. D. 1.

Cau 27:  (MD 104 2020-2021 - PQT 2) Cho ham s6 y = ax* +bx” +¢(a,b,c € R) c6 do thi 1a duong cong
trong hinh bén. Diém cyc tiéu ciia ham s6 1a:

.1.

I

-2/-1 0

(3]

3
'
i
| PR,
e

ot

=

A. x=0. B. x=-1. C.x=2. D. x=1.

Cau 28: (Dé tot nghiép 2020 M dé 101) Cho ham f(x) ¢6 bang bién thién nhu sau:

T —o0 ] 3 —+o0o
7 (x) + 0 — 0+
+oo
2
e / \ /
o —5

Gié tri cuc tiéu cua ham sb da cho b%mg
A. 3. B. -5. C.0. D. 2.

Cau 29: (D¢ tot nghiép THPT 2020 mi dé 103) Cho ham sé f(x) c6 bang bién thién nhu sau:

€ —0C -2 2 +00
f(z) — 0 + 0 -
( ) —+00 3
f(x
\:1/ \_Oo

Gia tri cuc tiéu cia ham sé di cho bang
A. 2. B. 2. C. 3. D. 1.
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Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
(P& tot nghiép THPT 2020 ma dé 102) Cho ham s& f (x) c6 bang bién thién nhu sau.

x —00 —2 3 +0C
I'(x) - 0 4+ 0 -

oo
f(@) \3/2\

Gi4 tri cuc dai ctia ham sb da cho béng
A. 3. B. 2. C.-2. D. 3.

(D& t6t nghiép THPT 2020 ma dé 104) Cho ham sé f'(x) c6 bang bién thién nhu sau:

r | —o —1 3 +o0
f'(T) + 0 — 0 +
+00
2
f(T) / \73 /
—00

Gia tri cuc dai ciia ham so6 da cho bang

A. 3. B. -3. C. -1. D. 2.

(D& tot nghiép 2020 Ma dé 101) Cho ham sé f(x) lién tuc trén R va c6 bang xét ddu cua f”(x)
nhu sau:

X ‘ —0 1 0 1 +o0
f'(x) ‘ + 0 - 0 4 || - 0 -

S6 diém cuc dai ciia ham sb da cho 1a
A 4. B. 1. C.2. D. 3.

(D& tot nghiép THPT 2020 mi dé 102) Cho ham f'(x) lién tyc trén R va c6 bang xét ddu /' (x) nhu
sau:

x| = -1 0 1 2 o0

fol =~ o0+ 0 - |+ 0+

S6 diém cuc tiéu ctia ham sb 1a
Al B.2. C. 3. D. 4.

(D& tot nghiép THPT 2020 mi dé 103) Cho ham s6 f(x) lién tuc trén R va c6 bang xét diu ciia

f'(x) nhu sau:

x | —00 —2 1 2 3 +o0
f@l - o o+ 0o - | 4+ 0 4
S6 diém cuc tiéu ctia ham sb da cho 1a
A. 2. B. 4. C. 3. D. 1.
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CAu 35: (D& t6t nghiép THPT 2020 mi dé 104) Cho ham sé f'(x) lién tyc trén R c6 bang xét déu f'(x)

X | —o0 -2 | 2 3 +00
£'(x) ‘ + 0 - 0 + “ - 0 -
S6 diém cuc dai ciia ham sb da cho 1a:
A. 3. B. 1. C.2. D. 4.

Cau 36: (P& minh hoa 1, Nim 2017) Cho hAm sby = f (x) xac dinh, lién tuc trén R va c6 bang bién thién:

T | —oo 0 1 +00

y' v ~ 0 ¥

y +o0
—an 1

Khang dinh nao sau ddy 1 khiang dinh ding?

A. Ham s6 c6 ding mdt cuc tri

B. Ham s6 c6 gia tri cuc tiéu bang 1

C. Ham s6 c6 gié tri 16n nhat bang 0 va gia tri nho nhat bang -1
D. Ham s6 dat cuc dai tai £ =0 va dat cuc tiéutai =1,

A A . - \ .7 . . 5 \ A — 3
Cau 37: (P& minh hoa 1, Nam 2017) Tim gia tri cuc dai ¥, ciahamsoy =T — 3r+2,

A Yop =4 B. Yo =1 C. Yop =0 D. Yop =1

Cau 38: (P& minh hoa 2, Niim 2017) Cho ham s§ ¥ = f (x) xéc dinh, lién tuc trén doan [~2:2] va c6 @b thi

la duong cong trong hinh v& bén. Ham s6 f (x ) dat cuc dai tai diém nao dudi day?

N
|
Ll |
1N |
| |
— 3
2 a | 2
| |
| 1
| 2
|
Ll
A x=-2, B. x=-1. C.x=1. D. x=2
X' +3
Cau 39: (Péminh hoa 2, Nim 2017) Cho hamsb ¥ = 1 Ménh d& nao dudi day dung?
X
A. Cyc tiéu ctia ham s6 bang -3 . B. Cuc tiéu ctia ham sb bang 1.
C. Cuc tiéu ctia ham s bang 6. D. Cuc tiéu ctia ham s6 bang 2.
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CAu 40: (M4 101, Nim 2017) Cho ham s6 y = f(x) c¢6 bang bién thién nhu sau

Tim gié tri cuc dai Ycp va gid tri cuc tiéu Yop ctia ham sb da cho.
A Yep =3 vaYq=0 B.Yep =3 va Yo =2
C.Yep="2va Y =2 D. Yep =2 va Yor =0

Cau41: (Mai 101, Nim 2017) Cho ham s y= f(x) ¢6 bang bién thién nhu sau

x| — —1 3 +a
¥ + 0 — 0 +
5 +3:
—c 1

Db thi cia ham s6 y = | f (x)| ¢ bao nhiéu diém cuec tri?
A. b B. 3 C. 4 D. 2

CAu42: (M4 102, Nim 2017) Cho ham sé y = f(x) c6 bang bién thién nhu sau

sl

M¢énh dé nao dudi day sai
A. Ham s0 c6 hai diém cuc ti€u B. Ham s6 ¢6 gia tri cuc dai bang 0
C. Ham s0 c6 ba diém cuc tri D. Ham s0 c6 gia tri cuc dai bang 3

Cau 43: (M 102, Nim 2017) Db thi ham sé Y = x> =3x* =9x+1 ¢6 hai cuctri A va B .Piém nao dudi

day thudc duong thing AB 2
A. Q(-1;10) B. M(0;-1) C. N(1,-10) D. P(1;0)
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Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

Cau 49:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
(Ma 103, Nim 2017) Cho ham s6 y = f(x) ¢6 bang bién thién nhu sau

r |- -1 ) +00

v+t 0o - 0 +

4 2
y / \ /
2 -5
Ménh dé nao duéi day dung?
A. Ham s6 c6 bén diém cuc tri. B. Ham s dat cuc tiéu tai x=2.

C. Ham s6 khong c6 cuc dai. D. Ham s6 dat cuc tiéu tai x =-5.

\ , 3 2 ,
(M3 103, Niim 2017) D thi ciia ham s6 ¥ ==X +3X"+5 ¢ hai diém cuc tri 4 va B . Tinh dién
tich S cua tam giac OAB véi O 1a gbe toa do.

A. §=9. B. s=19. C.S=5. D.S=10.
3
~ o N £ 2x+3 R 2 .
(Ma 104, Nam 2017) Ham s0 y = " ¢0 bao nhiéu diém cuc tri?
X+
A. 3. B. O. C.2. D. 1.

(Tham khio 2018) Cho ham s6 ¥ = f(X) c6 bang bién thién nhu sau

X — 2 +a0
A - 0 + 0 -
+ao 5
1 —o0
Ham s6 dat cuc dai tai diém
A x=1 B. x=0 C.x=5 D. x=2
, A
(M3 101, Niam 2018) Cho ham sb y:ax3+bx2+cx+d(a,b,c,deR) k /

¢06 d06 thi nhu hinh v€ bén. S6 diém cyc tri cua ham s6 da cho 1a -~ |

) B. 0 /
O\

C.3 D. 1

y=

. 3 2
(M3 102, Nim 2018) Cho ham s6 Y = ax” +bx" +cx+d

(a,b,c, de ]R) c¢6 dd thi nhu hinh v& bén. S6 diém cuec trj ciia ham sb

nay la
A. 0 B. 1
C.3 D. 2
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, 4 2 N
CAu 50:  (Mi 103, Nim 2018) Cho ham s ¥ =ax +bx” +c¢ (a,b,c €R) c6 dd thi nhw hinh v& bén.

y A
\ / _

@) X
S6 diém cuc tri ciia ham sb da cho 1a
A.2 B.3 C.0 D. 1

Cau 51:  (Mi 104, Nim 2018) Cho ham s6 ¢6 dd thi nhu hinh v& bén. S6

diém cuc trj ctia ham s d3 cho 1a: *
A. 0 B. 1
C.2 D.3

Cau 52: (D& minh hoa 1, Niim 2019) Cho ham s6 ¥ = f () c¢6 bang bién thién nhu sau

x —ao 0 2 +a
V' — 0 + 0 —

y \lfi\

Gié tri cuc dai ciia ham s6 da cho béng
Al B. 2. C.0. D. 5.

CAu 53: (P& minh hoa 1, Nim 2019) Cho ham s f(x) c6 dao ham f'(x) = x(x—l)(x+2)3 , VxeR .S
diém cuec tri ctia ham sb d3 cho 1a

A. 3. B. 2. C.5. D. 1.
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Cau 54:

Cau 55:

Cau 56:

Cau 57:

Cau 58:

Cau 59:

Cau 60:
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(Ma 101, Niim 2019) Cho ham s6 f'(x) c6 bang bién thién nhu sau:

Tl —o0 -1 2 400

Ham sb da cho dat cuc tiéu tai
A.x=2, B. x=1. C.x=-1. D. x=-3.

(M 101, Niim 2019) Cho ham sb f(X) c6 dao ham f'(x):x()H—Z)2 , VxeR . S diém cuc trj cua

ham s6 da cho la

A. 0. B. 3. C. 2. D. 1.

(M4 102, Nim 2019) Cho ham s6 £(x) c6 bang bién thién nhu sau

X | —o 1 3 +o0
}?r S O + O —

, \2/2 ~

Ham sb da cho dat cuc dai tai
A.x=2, B. x=-2, C. x=3. D. x=1.

(M 102, Nim 2019) Cho ham s6 f'(x) ¢6 dao ham f”(x) = x(x—z)2 , VxeR .S diém cyc tri

cua ham so0 da cho 1a

A. 2. B. 1. C.0. D.3

(M 103, Niim 2019) Cho ham s6 f'(x) c6 bang bién thién nhu sau:

T —o0 1 2 +00
f(x) + 0 — 0 +
3 Fo0
/() ) / \2/

Ham s d3 cho dat cuc dai tai
A.x=2, B. x=-2, C.x=3, D. x=1.
(M3 103, Niam 2019) Cho ham sb f(X) ¢O dao ham f'(x):x(x—l)z, Vx e R . Sb diém cuc trj cua

ham s6 da cho la

A. 2. B. 0. C. 1. D. 3.

(M4 104, Nim 2019) Cho ham sb f(x) c6 bang bién thién nhu sau:
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Cau 61:

Cau 62:

Cau 63:

Caiu 64:

Cau 65:

Cau 66:

Cau 67:

Cau 68:
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X |—x 1 + o
f(x) + 0 -0 -
2 +
f(x) / \ /
— oo _2
Ham s6 d3 cho dat cuc tiéu tai
A, x=-2. B. x=1. C.x=3. D. x=2.

(M 104, Niim 2019) Cho ham s f'(x) c6 dao ham f"(x)=x(x+1)", Vx €R. S$ diém cyc trj cita

ham s6 da cho la

A. 0, B. 1. C.2. D. 3.
(Dé minh hoa 1, Nam 2017) Tim tAt ca cac gia tri thyc cua tham s6 m sao cho dd thi cia ham sb
Y= ' +2ma’ +1 ¢6 ba diém cuc tri tao thanh mot tam giac vudng can.
1 _ 1 _
A.m=—-——— B. m=-1 C.m=— D.m=1
Yo e

(D& minh hoa 2, Niim 2017) Biét M (0;2), N(2;-2) 1a cac diém cyc trj cta dd thi ham sb

3 2 . . L.
y=ax" +bx"+cx+d  Tinh gia tri cia ham s6 tai X =—2.
A.y(-2)=2. B. y(-2)=22. C. y(-2)=6. D. y(-2)=-18.
(P& minh hoa 3, Nim 2017) Tim tit ca cac gié tri thuc cta tham s6 m dé ham s
y= (m—l)x4 —2(111—3))(2 +1 khong cé cuc dai.
A.1<m<3, B. m<I1. C. m2>1. D. I<m<3.
(P& minh hoa 3, Nim 2017) Goi S 1a tap hop tat ca cac gia tri thuc ctia tham sb m dé ham sb

1

y= §X3 -mx’ + (m2 - l)X c6 hai diém cuc tri A va B sao cho A, B nam khac phia va cach déu
duong thang d:y =5x —9. Tinh tong tit c cac phan tir ctia S.

A. 0. B. 6. C. 6. D. 3.

(M4 101, Nam 2017) Tim gié tri thuc cta tham sé 1 dé ham s y= %xS —mx? +(m2 —4)x +3
dat cuc daitaix =3.

A. m=-1 B. m=-7 C.m=5 D. m=1

. . . s . 4 2
(M2 103, Nam 2017) Tim tat ca céc gia tri thuc ctia tham s6 M @€ d6 thi chtahamso V=X — 2mx
¢6 ba diém cuc tri tao thanh mot tam giac co dién tich nho hon 1.
A. m>0. B. m<l1. C. 0<m<3/4. D. 0<m<]1.
(M4 104, Nim 2017) Tim gié tri thuc ctia tham s6 M dé duong thang d:y = 2m —1)x+3+m

, . O 2
vuodng goc véi duong thang di qua hai diém cuc tri ctia d6 thi hamso V=X — 3x"+1.

A.m:é‘ B.m:i_ C.m:—l, Dol’l’l:l.
2 4 2 4
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Cau 69:

Cau 70:

Cau 71:

Cau 72:

Cau 73:

Cau 74:

Cau 75:
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(Ma 104, Nam 2017) Tim tat ca cac gia tri thyc ctia tham s6 M dé db thi cua ham sd
y=x" =3mx’ +4m’

la géc toa do.

A.m

c6 7 diém cuc tri?

¢0 hai diém cuc tri

1 1
=—— m=—=.B.m=-I;m=1.
277 42

(Tham khéo 2018) C6 bao nhiéu gié tri nguyén cua tham sb m dé hamsb y =|3x* —4x’ —12x" + m

va

sao cho tam giac

C. m=1.

c6 dién tich bang

D. m#0,

A.3 B. 5 C.6 D. 4
(M 101, Nim 2018) C6 bao nhiéu gia tri nguyén ctia tham s6 m dé ham s6
y= X Jr(m—Z)x5 —(m2 —4)x4 +1 dat cuc tiéu tai x=029
A.3 B. S C. 4 D. V6 s
(M4 102, Nim 2018) C6 bao nhiéu gia tri nguyén ctia tham s6 7 dé ham sé
8 5 2 4 5
y=x +(m-1)x"=(m"=1)x" +1 dat cyc tidu tai x=0?
A.3 B. 2 C. Vo sd D. 1
(M4 103, Nim 2018) C6 bao nhiéu gia tri nguyén ctia tham sé 7 dé ham sé
y= X Jr(m—4)x5 —(m2 —l6)x4 +1 dat cuc tiéu tai x=0.
A. 8 B. V6 sd C.7 D. 9
(M 104, Nim 2018) Cé bao nhiéu gia tri nguyén ctia tham sé 7 dé ham sb
y=x"+(m-3)x’ —(m2 —9)x4 +1 dat cyc tiéu tai x=02
A4 B.7 C.6 D. V6 s
(M 102, Niim 2019) Cho ham s f (x), bang bién thién ciia ham s6 f'(x) nhu sau:
T -0 -1 1 +00
+00 ;+0
2
e N
-1
-3
S6 diém cuyc tri cia ham sé y = f(x2 + 2x) la
A. 3. B.9. C.5. D.7.

voi
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Cau 76: (Mai 103, Nim 2019) Cho ham s f(x) , bang bién thién cua ham sd f'(x) nhu sau:

x | -oo -7 ] 7 +o0
—+oo —+oo
2
L3 ~7
S6 diém cuec tri cua ham sb y= f (4)62 —4x) la
A. 9. B. 5. C.7. D. 3.

Cau 77: (Mai 104, Nim 2019) Cho ham s f(X) , bang bién thién cua ham sb f'(X) nhu sau:

X —o0 -1 0 1

+0
+00

J'(x)

S6 diém cuyc tri cia ham sb y = f (4x2 + 4x) la
A. 5. B. 9. C.7. D. 3.
Cau 78: (Pé tot nghiép 2020 Mi dé 101) Cho ham sd bac bén f(x) ¢6 bang bién thién nhu sau:

x| =00 -1 0 1 +00
f(x) - 0

+ 0 - 0 +
T 3 +00
" \ \ /
] =2 )

S6 diém cyec tri cua ham s6 g (x)=x* [f(x+ 1)]2 1a

A. 11, B. 9. C.7. D. 5.

CAu 79: (Pé tot nghiép THPT 2020 mi dé 102) Cho ham s béc bbn f(x) ¢6 bang bién thién nhu sau:

T |—o0 —1 0 1 400

f'(x) + 8] - 0 + 0 _
3 | 3
f(x) / \ / \
—00 -1 —00

S6 diém cyec tri cia ham s6 g (x) = x> [f(x—l)]4 1a

A. 7. B. 8. C.5. D. 9.

CAu 80: (Pé tot nghiép THPT 2020 mi dé 103) Cho ham sé bac bén f(x) c¢6 bang bién thién nhur sau:
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Cau 81:

Cau 82:

Cau 83:

Cau 84:

Cau 85:
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+00

-+

S6 diém cyc tri cia ham sé g(x) =x'[f (x=1)]’
A. 7. B. 5. C.9.

/(@) m\l /3\1/00

D. 11.

(D& tot nghiép THPT 2020 mi dé 104) Cho ham sb bac bon f(x) c6 bang bién thién nhu sau

T — -1 0 1 +ao
#(z) + 0 - 0 + 0 <
. / 3 \ / | \
S6 diém cyc tri cia ham s6 g(x) =x"[ f(x+ 1)]4
A. 7. B. 8. C.9. D. 5.

(DTK 2020-2021) Cho f'(x) 1a ham s6 bac bén thoa man f(0)=0. Hamsé f'(x) co bang bién

thién nhu sau:

T |—oo -3

/ \m/

Ham s g(x)= ‘ f (x3 ) — 3x‘ ¢6 bao nhiéu diém cuc tri?

A. 3. B. 5. C. 4.

D. 2.

Cho ham s f(x) =x*—12x° +30x” + (4 - m)x v6i m 1a tham s6 thuc. C6 bao nhiéu gia tri nguyén

m dé ham sb g(x) = f(|x|) ¢6 dung 7 diém cuyc tri?

A. 27. B. 31. C. 28.

D. 30.

(MD 101 2020-2021 - DOT 1) Cho ham s6 y = f (x) c6 dao ham f'(x)=(x—7)(x’ —9),Vx eR.

. ETI A , J X1 A 3 L r A
C6 bao nhiéu gia tri nguyén duong ctia tham so 7 dé hamsé g (x ) =f (|x + 5x| + m) c6 it nhat 3

diém cuc tri?

A. 6. B. 7. C.5.

(MD 102 20202021 - DOT 1) Cho ham s6 y = f'(x) ¢6 dao ham f”(x) = (x—8)(x”

D. 4.

-9).vxeR

. C6 bao nhiéu gia tri nguyén duwong ctia tham s6 m dé ham sb g(x) = f(|x3 + 6x| + m) c6 it nhét 3

diém cuc tri?
A. 5. B. 7. C.8.

D. 6.
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CAu 86:  (MD 103 2020-2021 - DQT 1) Cho him s6 y = f'(x) c6 dao him
f'(x)=(x- 10)(x2 - 25), Vx € R. C6 bao nhiéu gia tri nguyén dwong ctia tham sb m dé ham s
g(x) = f(‘x3 + SX‘ + m) ¢6 it nhat 3 diém cuc trj?
A. 9. B. 25. C.s. D. 10.

Cau 87: (MD 104 2020-2021 - QT 1) Cho ham s6 y = f'(x) c6 dao ham

f'(x) = (x - 9)(x2 —16),Vx € R . C6 bao nhiéu gia tri nguyén dwong ctia tham s6 m dé ham sb

g(x) = f(‘x3 + 7x‘ + m) ¢6 it nhat 3 diém cyc tri?
A. 16. B. 9. C. 4. D. 8.

Ciu 88: Chohamsd f(x)=x"—12x" +30x> + (3—m)x, véi m 1a tham sé thuc. Cé bao nhiéu gi4 tri nguyén
cia m dé hamsé g(x) = f(|x|) c6 dung 7 diém cuc tri?
A. 25. B. 27. C. 26. D. 28.

CAu 89:  (MD 103 2020-2021 - DOT 2) Cho ham s y = f'(x) =x"* —10x" +24x +(4—m)x . C6 bao nhiéu
gid tri nguyén ciia m déhamsé6 g (x) =f (|x|) c¢6 dang 7 diém cyc tri?
A. 25. B. 22. C. 26. D. 21.

Cau 90:  (MD 104 2020-2021 — DQT 2) Cho ham s f(x) = x* —=10x> +24x” + (3—m)x, véi m 1a tham sb
thyc. C6 bao nhiéu gi4 tri nguyén ciia tham sé m dé ham sé g(x) = f (|x|) c6 dang 7 diém cuyc tri

A. 21. B. 25. C. 24. D. 22.
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UNG DUNG PAO HAM
I PE KHAO SAT HAM SO

BAI 2: CUC TRI CUA HAM SO

@ HE THONG BAI TAP TRAC NGHIEM.

Cau 1:

Cau 2:

BAI TAP TRAC NGHIEM TRiCH TU PE THAM KHAO VA PE CHINH THUC

CUA BO GIAO DUC TU NAM 2017 PEN NAY
(MP 101-2022) Cho ham sé y = f (x) ¢6 bang bién thién nhu hinh vé&

I |—& =] 1 400
Fiz) - ] - 0 +
5 F00
Diém cuc tiéu cua ham sb da cho la
A. x=-2. B. x=2. C.x=-1. D. x=1.
Loi giai
Chon D

Duya vio bang bién thién, ta thdy ham sb dat cuc tiéu tai diém x =1
(MD 102-2022) Cho ham s6 y = f (x) c6 bang bién thién nhu sau:

T —0oC —1 1 +0oC
f(x) + 0 - 0 +
f(x) / 2\ / -
—00 -2

Diém cuc tiéu cua ham s6 da cho la
A. x=-2. B. x=-1. C.x=2. D. x=1.

Loi giai
Chgon D

Tir bang bién thién ta thdy ham sb da cho c6 diém cuc tiéu 1a x=1.
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Cau3: (MD 103-2022) Cho ham s6 y =ax®* +bx* +¢ c6 dd thi 1a dudong cong trong hinh bén. Gia tri

cuc tieu cua ham so6 da cho bang

vk

il == o ===
[

_._.--
o |

A. 1. B. 4. C. -1.

=
(%)

Chon D
Gia trj cuc tiéu cia ham sb da cho bang 3.

Chu4:  (MD 103-2022) Cho ham s6 bac ba y = f(x) c6 dd thi la duong cong trong hinh bén. Diém
cuc tiéu cua dd thi ham sd d3 cho co toa do 1a

by

oy

-

\/ o ! x
—1

A. (1;-1). B. (3:1). C. (1;3). D. (-1;-1).

Loi giai
Chon D
Diém cuc tiéu cua do thi ham sb da cho c6 toa do 1a (-1;-1).
Cau5:  (MD 104-2022) Cho ham s6 bac ba y= f (x) c¢6 d6 thi 1a duong cong trong hinh bén. Diém

cuc ti€u cua do thi ham so da cho co toa do la
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A. (1;3). B. (3;1). C. (-1;-1). D. (1;-1).
Loi giai

Chon C

Diém cyc tiéu clia d6 thi ham s6 da cho cé toa do 1a (—1;,—1).

Cau 6:  (MD 104-2022) Cho ham sé y = ax”* + bx* +c c6 db thi 1a dudong cong trong hinh bén. Gia tri

cuc tiéu cua ham s6 da cho bang

A. 3. B. 4. C. 1. D. 1.
Loi giai

Chon A

Gia tri cuc tiéu: Yer =3.

Cau7: (MD 101-2022) Cho ham sé y = ax* +bx* + ¢ c6 d6 thi nhu hinh cong trong hinh bén.

]

X

S6 diém cuyc tri cuia ham sb da cho 1a

A. 2. B. 3. C. 1. D.O.
Loi giai

Chon B

Nhin vao dd thi ta théy ham s d3 cho ¢6 3 diém cuyc tri.
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Cau 8:  (MD 102-2022) Cho ham s6 y = ax* +bx* +¢ ¢6 d6 thi nhu duong cong trong hinh bén.

| o |

S6 diém cuc tri cua ham sb da cho 1a
A. 1. B. 0. C.2.

=
(0'%)

Loi giai
Chon D
Tu db thi ta théy: S6 diém cyec tri ctia ham sb da cho 1a 3.
Cau9: (MD 101-2022) C6 bao nhiéu gia tri nguyén duong cua tham s6 m dé ham so
y= ‘x“ —2mx* + 64x‘ ¢ ding ba diém cuc tri?
A.S. B. 6. C.12. D. 11.
Loi giai
Chon C
Xét ham s6 f(x)=x"—2mx* +64x = f'(x)=4x> —4mx+64.

Tacd f'(x)=0< 4x’ —4mx+64=0 :>m:x2+E.
x

bat g(x)=x’ +E:>g'(x):2x—¥:>g'(x):0:>x:2.
x x

Bang bién thién
X — 0 2 +00
g'(®
+oo +oo +oo
2() \ /
12
-0

x=0

Xét phuong trinh 7 (x)=0< x* —2mx* +64x =0 < )
P 8 f( ) L3—2mx+6420

Suy ra x3—2mx+64:0:m:%x2+£.
x

bat h(x):%x2+2:> g'(x)zx—%:h'(x):O:x:ﬁ/Z.
x X

Bang bién thién
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X | -® 0 234 +0
h'(x)
+ +0 T
. \ /
1232
—

Nhén xét: S6 cyc tri ham s6 y = |f(x)| bang s6 cuc tri ham sé y = f(x) va s6 nghiém boi 1¢
cua phuong trinh f(x)=0.
Do d6 yéu cau bai toan suy ra ham sé y = f(x) c6 1 cuec tri va phuong trinh f(x) =0co2

m<12 |
&S m<
msl23/§

Vi tham s6 m nguyén duong nén m € {1;2;3;4;5;6;7;8;9;10;11;12} .

nghiém boi ¢ { 2.

Vay c6 12 gia tri nguyén dwong ctia tham sd m thoa man.
Céau 10:  (MD 102-2022) C6 bao nhiéu gia tri nguyén am cta tham sd a dé ham sd y =|x* +2ax* +8x

c6 ding ba diém cuc tri?
A. 2. B. 6. C.5. D. 3.

Loi giai
Chon D
Xét ham sb f(x)=x"+2ax* +8x = f'(x)=4x" +4ax+8.

Taco f'(x)=0<:>4x3+4ax+8=0 :>a=—x2—g.
X

bat g(x)=-x —g:g'(x):—2x+%:>g'(x)=0:>x=1.
x x

Béng bién thién
z |- 0 1 +00
9'(z) i 0 -
+00 -3 ~+00
G’ —00 —00

x=0

Xét phuong trinh f(x)=0< x* +2ax* +8x=0 < .
P 8 f( ) [x3+2ax+8=0

Xét phuong trinh x° +2ax+8:0:>a:—lx2 —i.
X
= 1 2 4 ' 4 ' 3
bat h(x):—zx ——=h (x):—x+—2:>h (x):0:>x:\/z.
X X

Page 73



Cau 11:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Bang bién thién
T | —oo 0 \3/2 +00
h'(x) + + 0 -
+0 _33/5 +o0
00 —00 —00

Nhan xét: S6 cyc tri ham s6 y = |f(x)| bang s0 cuc tri ham s6 y = f(x) va s6 nghiém boi 1¢

cua phuong trinh f (x) =0.

Do d6 yéu cau bai toén suy ra ham s6 y = f'(x) ¢6 1 cuc tri va phuong trinh f(x)=0 6 2
a>-3

< a>-3.
a>—33/§

nghiém boi ¢ {
Vi tham s6 a nguyén 4m nén a € {—1;—2;—3} .

Vay ¢ 3 gia tri nguyén 4m ctia tham s @ thoa man.

(MD 103-2022) C6 bao nhiéu gia tri nguyén am ctia tham s6 a dé ham sé y = |x* +ax* —8x| ¢o

dung ba diém cuc trj?
A. 5. B. 6. C.11. D. 10.

Loi giai
Chon B
Xét ham sb f(x) =x"+ax’ —8x; f'(x) =4x’ +2ax -8
x=0

X +ax—8=0

f(x)=0<:>

Vi phuong trinh bac ba ludn c6 ti thiéu 1 nghiém nén dé ham sb y = | f (x)| c6 dung ba diém
cyc tri thi phwong trinh f(x)=0 ¢6 2 nghiém phan bi¢t va f'(x)=0 c6 ding 1 nghiém boi
1€.

bat g(x)= X +ax—8= g'(x)= 3x*+a.

Dé g(x)=0 c6 1 nghiém duy nhat =0 (1)

TH1: 3x” +a =0 vd nghiém hodc c6 nghiém kép < a >0

a<0
TH2: 3x* +a =0 c6 hai nghiém phan biét < —a
x=%[—
3
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g(\/;j>0 __\/: a\/:—8>0 \/g>6(sai)

<1>:_g[\@<0@ F F‘M a>-3316

Suyra a >-3316

Dé f'(x)=0 c6 ding 1 nghiém boi 1¢ (2)

TH1: 12x° +2a = 0 v6 nghiém hodc c¢6 nghiém kép < a >0

a<0
TH2: 12x* +2a =0 c6 hai nghiém phan biét < —a
x=%,|—

_f(ﬁjzo % F”"F‘”O |- 6(sa
_f{_\p) N A \l:

Suyra a>-6

(2)=

Vay a>—-6thoaycbtvoi aeZ = ae {—6; —5;—4;—3;—2;—1} .
Cach 2:
y= |x4 +ax’ —8x|

, (x4 +ax’ —8)6)(4)63 +2ax—8) 2x(x3 + ax—8)(2x3 +ax—4)
y' = _

4 2 4 2
|x +ax —8x| |x +ax —8x|

Péhamsd y = |x4 +ax’ — 8x| c¢6 dung ba diém cuc tri = phuong trinh ' =0 ¢ diing 3

nghiém boi 1&.
Vi x = 0khong la nghiém ctia cac phuong trinh x° +ax—8=0 va2x’ +ax—4=0

Khi x#0

Taco X’ +ax—-8=0=a=

=g(x)

3
g(v)-" 0o x=—
X
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x —o -4 0 Jo0
g'(x) + 0 - _
+oo
z(-V4)

3
Ta co 2x3+ax—4=0:>a:4 2x :h(x)

3
h'(x)=ﬁ=0<:>x=—l.
X

+o0

h(x) + 0 - -

+00

Yéu clu bai todn = a>—6v6i aeZ = ae{-6;-5-4-3-2-1} .

Cau 12: (MDP 104-2022) C6 bao nhiu gia tri nguyén duong cia tham sé6 m dé ham sb

y =|x* —mx* —64x| c6 dung ba diém cuc trj?

A. 23. B. 12. C. 24. D. 11.
Loi giai
Chon C
r 4 2 r ' 3 2 32
Xét f(x)=x"—mx’—64x.Taco f'(x)=4x"-2mx—64=0=>m=2x" ——=.
x
2 2
bat g(x):2x2—3—:>g'(x):4x+3—2:>g'(x):0c>x:—2.
x x
-0 -2 0 +0a
q'(x) - 0 + +
400 40 +00
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, ) 4 5 x=0
Xét phuong trinh f(x)=0< x* —mx’ —-64x=0 < 3 .
X —mx—64=0
4
Xét x* —mx—64=0=m=x’ _6__
X
4 4
bat h(X)=x2—6—:>h'(x):2x+6—2:>h’(x):0<:>x:_3 32
X X
- 0 +o0
h'(x) — 0 + 4
+00 +oa too
hix)
h(—+v/32)
— 00

Ta c6 s6 diém cuyc tri cia ham s6 y = |f(x)| bang tong s6 di€ém cuc tri cua ham s6 y = f(x)

va s6 nghiém boi 1¢ ctia phuong trinh f(x)=0.

0

Suy ra yéu cau bai ton tré thanh ham s6 y = f'(x) c6 1 diém cuc tri va phuong trinh f'(x)
m<24
c6 2 nghiém bdi 1é =>m<24.
SR < n(3/32) 30,23

Vi m nguyén duong nén co 24 gia tri théa yéu cau bai toan.
Cau 13: (PTK 2020-2021) Cho ham s6 f(x) c6 bang bién thién nhu sau:

I |- -2 2 +oc
f(z) + 0 - 0 .1
1 =400
flz) / \ _-5/
s
Piém cuc dai ciia ham sb di cho 1a:
A. x=-3. B. x=1. C.x=2. D. x=-2.
Loi giai

Vi f’(x) d6i dau tir + sang — khi ham s6 qua x =—2 nén x_, = —2.

Cau 14:  (MD 102 2020-2021 — DOQT 1) Cho ham s6 y = f(x) c6 bang bién thién nhu sau:
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Gia tri cuc dai ciia ham sb da cho bang
A.B B. —1. C. -5. D. 1.
Loi giai
Dua vao bang bién thién, Gia tri cuc dai cia ham sé di cho bang 3.
Cau 15:  (MD 103 2020-2021 - DQT 1) Cho ham s6 f(x) c6 bang xét dau dao ham nhu sau:

x —an -3 -1 1 2 +o0

f’(x) + 0 - 0 + 0 - 0 =

S6 diém cuyc tri cua ham sb da cho 1a
A 2. B. 3. C. 4l D. 5.

Loi giai
Pao ham d6i1 dau 4 1an nén ham so ¢6 4 diém cuc tri.

Céau 16:  (MD 104 2020-2021 - DQT 1) Cho ham s6 y = f'(x)c6 bang bién thién nhu sau

T |—00 -1 0 1 +o0

f’(x) - 0 — 0 I 0 —
3 3
o 1 —00
Gi4 tri cuc tiéu cta ham sb da cho béng
A. 0. B. 3. c. i D. 1.

Loi gidi
Tir bang bién thién suy ra gia tri cyc tiéu 1a y=1.

Cau17:  (MD 104 2020-2021 - DQT 1) Cho ham s6 y = f(x) c6 bang xét ddu ciia dao ham nhu sau:

r |—oc -2 -1 2 4 +o0o

f@| + o - 0o + 0o - 0 +

S6 diém cuec tri cua ham s dé cho la
A. 3. B. & C.2. D. 5.

Loi giai
Tir bang xét du ta thay ham sb y=f(x) d6i ddu khi qua x=-2; x=-1; x=2; x=4.

Do d6, ham s6 da cho c6 4 diém cuc tri.
Ciu 18: Chohamsd y=ax*+bx’ +¢ (a,b,c € R) c6 d6 thi 1a duong cong trong hinh bén. Piém cuc dai

cua ham so0 da cho la:
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A

Y
-1 0 1 .’L"
| t >
I I
1 -1 1
I I
I I
---5
A x=1 B. x=-1 C.x=-2 D. ¥=01
Loi giai

Dua vao dd thi ta théy diém cuc dai cia ham s 1a x=0.

Cau 19: Chohamsb y = f(x) c6 bang bién thién nhu sau:

LA | +0oo
fx) + 0 - 0 +
9 +00
flx)
" 00 -5

S6 diém cuc tri cua ham sb da cho 1a
A. 0. B. 1. c.@l D. 3.
Loi giai
Dua vao bang bién thién, ta théy ham s6 d3 cho ¢6 hai diém cyc tri tai x=1 va x=5.

Cau 20: Cho hamsé f (x) ¢6 bang bién thién nhu sau:

5 —an 1 5 +o0
Sf(x) — 0 + 0 —~
+aoo 5
Sf(x)
-3 —
S6 diém cuc tri ciia ham sb da cho 1a
Al B. 3. C.0. D. 2
Loi giai

Duya vao bang bién thién, ta thay ham s6 c6 hai diém cuc trila x=1 va x=35.

Céiu 21: Chohamsb y=ax*+bx’ +c, (a,b,ceR)co d6 thi 1a duong cong nhu hinh bén. Piém cuc tiéu

cua ham so di cho la:
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| ¥

k===

A. x=-1. B. x=2. C.x=1. Q.-
Loi gii
Nhin vao d6 thi ham s ta théy ham sb c6 diém cuc tiéula x=0.
Cau22: (MD 103 2020-2021 — DQT 2) Cho ham s y = f (x)c6 bang bién thién nhu sau:

x | - -2 0 2 +o0

)l + 0 — 0 + 0 -
1) /3\0/3\

Hoi s6 diém cuc tri ciia ham sb da cho 1a
Al B. 4. c@ D.2.

Loi giai

S6 diém cuyc tri ciia ham sb dd cho 1a 3.
Cau23: (MD 103 2020-2021 — DQT 2) Cho ham s6 y =ax" +bx’ +¢ (a,b,c € R)c6 db thi la duong
cong trong hinh bén. Piém cuc dai ctia ham s da cho 1a:

y
3

=

SRR SRR Y

A, x=1. B. x=-2. Q.- D. x=-1.
Loi giai
T d thi ham sd ta c6 diém cuc dai ctia ham sd 1a x =0.
Cau 24: (MD 104 2020-2021 — POT 2) Cho ham s y = f(x) co bang bién thién nhu sau:
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Cau 27:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

r|—oo -2 2 +00
[() -0+ -0+
Joo 0 +o0
f(z)
-3 —3

S6 diém cuyc tri ciia ham sb da cho 1a
A 2. B. 1. c.Bl
Loi giai
Tir bang bién thién ta thdy ham sb d3 cho c¢6 ba diém cuec tri.
(MD 102 2020-2021 — DOT 1) Cho ham s6 y = f(x) c6 bang xét ddu cua dao ham nhu sau:

T |—oo -3 —2 3 5 +oo
y'| — 0 + 0 - 0 - 0o -
S6 diém cuc tri ciia ham sb da cho 1a
A. 5. B. 3. C. 2. D. &
Loi giai
Chon D

Theo bang xét dAu, ta théy dao ham ddi ddu 4 1an nén ham s6 c6 4 diém cuc trj.

(MD 103 2020-2021 — POT 1) Cho ham sé y = f(x) c6 bang bién thién nhu sau

r |—oo 2 0 2 +o0

S — 0 + 0 o 0 n
—+oa / 3 —+oc
\ | \ | /‘

Gia tri cuc dai cia ham s6 da cho la
A.B B.0.

flx)

C.2. D. 1.
Loi giai
Quan sat bang bién thién ta théy, ham sd dat cuc dai tai x=0 va gia tri cuyc dai cua ham s61a 3
(MD 104 2020-2021 — DQT 2) Cho ham s6 y =ax" +bx* +c(a,b,c € R) c6 dd thi la duong

cong trong hinh bén. Piém cuyc ti€u cia ham so la:

D. x=1.
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Cau 30:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Dua vao dd thi ta c6 diém cuc tiéu cia ham sé 1a x=0.
(D& tot nghiép 2020 Ma dé 101) Cho ham f(x) c6 bang bién thién nhu sau:

T —00 0 3 +oo
f'(x) + o - 0o+
“+oc
2
/(@) / \
o —5
Gié tri cuc tiéu cua ham sb da cho béng
A. 3. B. 5. C.0. D. 2.
Loi gidi
Chon B

T BBT ta ¢6 ham s6 dat gia tri cuc tiéu f (3)=-5 tai x=3
(D& tot nghiép THPT 2020 ma dé 103) Cho ham s6 £ (x) c6 bang bién thién nhu sau:

T |—0o0 -9 2 +0o0
f'(x) - 0 + 0 -
+00 3
il S
Gia tri cuc tiéu ciia ham sb da cho bﬁng
A. 2. B. 2. C. 3. D. 1.
Loi giai

Chon D

Gia tri cuc tiéu ctia ham sb da cho bﬁng -1.
(D& tot nghiép THPT 2020 ma dé 102) Cho ham s6 f(x) c6 bang bién thién nhu sau.

T —00 —2 3 +0o0
f'(z) - 0+ 0 =

T
f(z) \3/2\

Gia tri cuc dai ciia ham s6 da cho béng
A. 3. B.2. C. 2. D. 3.

Loi gidi
Chon B

Dua vao bang bién thién, ta théy gia tri cyc dai cua ham s6 da cho 1a Vep =2.

Page 82



Cau 31:

Cau 32:

Cau 33:
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(D& tot nghiép THPT 2020 mi dé 104) Cho ham s6 f'(x) c6 bang bién thién nhu sau:

r | —00 -1 3 +o00

f(2) + 0 -0 4+

+00
2
f(T) / \_3 /

Gia tri cuc dai ctia ham s d3 cho béng
A. 3. B. -3. C. -1.
Loi giai

=
[\S)

Chon D

Gia tri cuc dai ctia ham s d3 cho bé‘mg 2.
(D& tot nghiép 2020 Ma dé 101) Cho ham sé f(x) lién tuc trén R va c6 bang xét déu cua

f'(x) nhu sau:

x ‘—00 -1 0 1 2 +o0
@l 0 0« - e
S6 diém cuc dai ciia ham sb da cho 1a
A. 4. B. 1. C. 2. D. 3.

Loi giai
Chon C

Do ham sd f(x) lién tuc trén R, f'(—l) =0,
f '(1) khong xac dinh nhung do ham s6 lién tuc trén R nén ton tai f (1)

va f'(x) do6i dau tir "+" sang "—" khi di qua cac di€m x=-1, x =1 nén ham s6 da cho dat
cuc dai tai 2 diém nay.

Vay s6 diém cuc dai ctia ham sb da cho 1a 2.
(Dé tot nghiép THPT 2020 ma dé 102) Cho ham f(x) lién tuc trén R va c6 bang xét diu

f'(x)nhu sau:

x| = -1 0 1 2 o

ol - 0+ 0 -+ 0+

S6 diém cuc tiéu ciia ham s 1a

A.l. B. 2. C. 3. D. 4.
Loi giai

Chon B
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Cau 36:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Ta thdy f'(x) doi dau 2 lan tir (—) sang (+) khi qua cdc diém x=—1;x =1 nén ham s6 c6 2

diém cuc tiéu.
(Pé tot nghiép THPT 2020 ma dé 103) Cho ham sé f(x) lién tuc trén R va c6 bang xét dau

cia f'(x) nhu sau:

T | —00 -2 1 2 3 +00
f@l - o o+ o - | 4+ 0 4
S6 diém cuc tiéu cua ham sb da cho 1a
A. 2. B. 4. C. 3. D. 1.
Loi giai
Chon A

(Dé tot nghiép THPT 2020 mi dé 104) Cho ham s6 f(x) lién tuc trén R c6 bang xét dau
S'(x)

X | —0 -2 1 2 3 +o0
£'(x) ‘ + 0 - 0 + “ - 0 -
S6 diém cuc dai ciia ham sb da cho 1a:
A. 3. B. 1. C.2. D. 4.
Loi giai

Chogn C
Ta co: f'(x)zO, f'(x) khong xac dinh tai x=-2;x=1Lx=2,x=3. Nhung c6 2 gia tri
x=-2;x=2 maquadé f'(x) doi diu tir dwong sang 4m nén ham sb da cho c6 2 diém cuc dai.

(P& minh hoa 1, Nim 2017) Cho ham sdy = f(g;)xéc dinh, lién tuc trén R va c6 bang bién

thién:
T | —»m 0 1 +00
y' + -0 -
Y +o0

T~ 1/

Khang dinh nao sau day 1a khang dinh ding?
A. Ham s6 co ding mot cuc tri
B. Ham s6 c6 gia tri cuc tiéu bang 1

—o0

C. Ham s6 c6 gié tri 16n nhét bang 0 va gia tri nho nhat bang -1
D. Ham s6 dat cuc dai tai = 0 va dat cyc tiéutai z = 1.

Loi giai
Chon D
Chon A sai vi ham s6 ¢ 2 diém cuec tri
Chon B sai vi ham s6 c6 gia tri cuc tiéu y=-1khiz=0

Chon C sai vi ham s6 khong ¢ GTLN va GTNN trén R .
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Cau 38:

Cau 39:
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(D& minh hoa 1, Niim 2017) Tim gié tri cuc dai Y, ciahamsdy =2’ -3z +2.
Ay, =4 B.y, =1 C.y,, =0 D. y,, =-1
Loi giai
Chon A
y=2"-3z+2 Tap xac dinh: D = R
Tacé: y'=32"-3;9'=031°-3=0< z=*lsuyra y(-1)=4y(1)=0

Gi6i han: lim y = —o0; lim y = 400

Bang bién thién:
r | —o —1 1 o0
y' + 0 — 0 +
| / 4 \ / h
—on 0

Vay ham sb dat cuc dai tai z = Ly, =4.
(Dé minh hoa 2, Nam 2017) Cho ham $6 y= f(x) xac dinh, lién tuc trén doan [—2;2] va cd

dd thi 1a duodng cong trong hinh v& bén. Ham sb f (x) dat cuc dai tai diém nao dudi day?

F ¥

[ SR ——

A x=-2. B. x=-1. C.x=1. D. x=2
Loi giai
Chon B
Quan sat d6 thi, ddu f'(x) doi tir dwong sang 4m khi qua diém x =—1 nén ham s6 f(x) dat

cuc dai tai diém x=-1.
2

. . x +3 .
(Dé minh hoa 2, Nam 2017) Cho ham s6 y = R Ménh dé nao dudi day dung?
X
A. Cuyc tiéu ctia ham s6 bang -3 . B. Cuc tiéu ctia ham sb bang 1.
C. Cuc tiéu ctia ham s bang 6. D. Cuyc tiéu ctia ham s6 bang 2.
Loi giai
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Cau 41:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Chon D

2
Tacé: y' =X T2X=3. y':0<:>x2+2x—3:0<:>{

(x+l)2

Lap bang bién thién.

x=-3

Vay ham s6 dat cuc tiéu tai x=1 va gia tri cuc tiéu béng 2.

, X +2x-3

, x=-3
Tacoy' = (x+1)2 ,x:3<:>{

8 14 14
y'= 3,Khid(’):y(1):1>0;y(—3)=—1<0.
(x+1)
Nén ham s6 dat cuc tiéu tai x =1 va gia tri cuc tiéu bang 2.
(M 101, Niim 2017) Cho ham s6 y = f(x) ¢6 bang bién thién nhu sau

Tim gia tri cuc dai Y, va gia tri cuc tiéu Yor cua ham s6 da cho.
A Yp=3vays=0 B. Yo =3 va Yy, =-2
C.Yp="2vaYe=2 D.Yep=2 vd Yo =0

Loi giai
Chon A
Duya vao bang bién thién ctia ham sb ta c6 Yop =3 va Yo =0.

(M3 101, Nim 2017) Cho ham s6 y= f(x) ¢6 bang bién thién nhu sau

x| = -1 3 +ao
¥ + 0 — 0 +
5 +ae
—aC 1

Db thi ciia ham s6 y= | f (x)| ¢ bao nhiéu diém cuc tri?
A.5 B.3 C. 4 D. 2
Loi gidi

Chon B
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Do db thi y= f(x) cat truc Ox tai 1 diém nén d6 thi y= |f(x)| s& ¢ 3 diém cuc tri.
Cau42: (M3 102, Nim 2017) Cho ham s6 y = f(x) c6 bang bién thién nhu sau

— o0 —1 0 1 —+ oo

b - ] + 0] - ] +

d\o/ \O/d

Ménh dé nao dudi day sai

=

A. Ham s6 ¢6 hai diém cuc tiéu B. Ham s c6 gia tri cuc dai béng 0

C. Ham sd ¢6 ba diém cuc trj D. Ham sb ¢ gia tri cuc dai béng 3
Loi giai

Chon B

Cau43: (Ma 102, Nam 2017) D thi ham s6 y=x"-3x>-9x+1 ¢6 hai cuc tri A va B. Diém nao
duéi day thudc dudng thang AB?
A. Q(-1;10) B. M(0;-1) C. N(1;-10) D. P(1;0)
Loi giai
Chon C
Tacé: ' = 3x* —=6x—9 thuc hién phép chia y cho 1’ ta duoc s6 du la y=—8x—2.
Nhu thé diém N(1;-10) thudc duong thang AB.

Caudd:  (Ma 103, Nam 2017) Cho ham sé y = f'(x) c6 bang bién thién nhu sau

T |—o0 -1 2 +00
Y 0 - 0 o+
4 2
y / \ /
2 -5
Ménh dé nao dué6i day dung?
A. Ham s6 c6 bén diém cuc tri. B. Ham s6 dat cuc tiéu tai x=2.
C. Ham sd khong c6 cuc dai. D. Ham s6 dat cuc tiéu tai x =—5.
Loi giai
Chon B

Ta dé théy ménh dé ham sb dat cuc tiéu tai x =2 ding.
Cau45: (Mi 103, Nam 2017) Db thi ciia ham s& ¥ =—x"+3x"+5 ¢6 hai diém cuc tri 4 va B . Tinh
dién tich S cua tam gidc OAB voi O 1a gbc toa do.

A. S5=9. B.s:% C.5=5. D. S=10.

Loi giai
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Cau 47:

Cau 48:
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Chon C
0
5

Ta co: y'=—3X2+6X,y'=0<:>—3x2+6x=0<:>{x

X

Nén A(0;5), B(2;9) = AB =(2;4) = AB=~2*+4* =20 .
Phuong trinh dudng thing AB: y=2x+5.
Dién tich tam gidc OAB la: S =5.

_ 2x+3

(M3 104, Nim 2017) Him s6 y = 1 c¢6 bao nhiéu diém cuc tri?
X+
A. 3. B. 0. C.2. D. 1.
Loi giai
Chon B
Co y' = ( -1 )2 >0, Vx #—1 nén ham $6 khong c6 cuc tri.
x+1

(Tham kh#o 2018) Cho ham sb y = f(x) ¢6 bang bién thién nhu sau

x | —oo 2 +ao
v - + 0 -
+a 5
1 —
Ham s6 dat cuc dai tai diém
A. x=1 B. x=0 C.x=5 D.x=2
Loi giai

Chon D
Duya vao bang bién thién ta thay ;" ddi ddu tir (+) sang (—) tai x=2.

Nén ham s6 dat cuc dai tai diém x=2.
(Mi 101, Nam 2018) Cho ham s§ y =ax’ +bx’ +cx+d(a,b,c,d €R) c6 db thi nhu hinh v&

bén. SO diém cuc tri ciia ham s6 da cho la

\‘\
Q
L
Y=

Chon A
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CAu49: (Ma 102, Nim 2018) Cho ham sé y =ax’ +bx’ +cx+d (a,b,¢,d €R) c6 @b thi nhu hinh v&

bén. S6 di€m cuc tri cia ham s6 nay la

A,
y

w

A. 0 B. 1 C.3

=
Do

Loi giai
Chon D
Dua vao hinh dang dd thi ham sd ¢6 hai diém cuec tri.

Cau50: (M3 103, Nim 2018) Cho ham s§ y=ax’ +bx’+¢ (4, b, ceR) ¢6 dd thi nhu hinh v& bén.

y A
\ / _
0O X
S6 diém cuc tri cua ham sb da cho 1a
A.2 B.3 C.0 D. 1
Loi giai
Chon B
Cau 51: (Ma 104, Nam 2018) Cho ham $6 c6 d6 thi nhu hinh vé& bén. S diém cuc tri ciia ham s6 d4 cho
la:
A. 0 B. 1 C.2 D.3
Loi giai
Chon D
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Ham s6 c6 ba diém cuc trj.
Ciu 52: (D@ minh hoa 1, Nim 2019) Cho ham s6 y = f(X) ¢6 bang bién thién nhu sau

x —ao 0 2 +
V' - 0 + 0 -
+

y \-1;”’#5\

Gia tri cuc dai ctia ham sb da cho bang
Al B. .. C.0. D. 5.
Loi giai
Chon D
Cau53: (D& minh hoa 1, Nim 2019) Cho ham sé f(x) c6 dao ham f”(x)=x(x—1)(x+2)’, VxeR.

So6 diém cuc tri cua ham so da cho la

A. 3. B. 2. C.5. D. 1.
Loi giai
Chon A
x=0
Taco f'(x)=x(x-1)(x+2)’; f/'(x)=0=|x=1
x=-2

Bang xét ddu

£ | - o + 0 - 0 %

Vi f '(x) d6i dau 3 1an khi di qua cac diém nén ham sé di cho ¢6 3 cuyc tri.
Cau 54: (Mi 101, Nim 2019) Cho ham sé f(x) ¢6 bang bién thién nhu sau:

Tl —o0 —1 2 +0oC

f(x) — 0 + 0 —

o] S T

Ham s6 d3 cho dat cuc tiéu tai
A. x=2. B. x=1. C.x=-1. D. x=-3.

Loi giai
Chon C
Tu bang bién thién ta théy ham s d3 cho dat cuc tiéu tai x=—1.
Cau55: (Mi 101, Nim 2019) Cho ham s§ f(x) ¢6 dao ham f'(x)=x(x+2)’, VxeR. Sb diém cuc

tri cua ham so6 da cho la
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A. 0. B. 3. C. 2. D. 1.
Loi giai
Chgon D
=0
Xét f'(x)=x(x+2)". Taco f'(x)=0<:>x(x+2)2=0<:>{x .
X=—
Bang bién thién
T | —o0 -2 0 +00
Yy — 0 - 0 +

Duya vao bang xét d4u dao ham suy ra ham s6 co mot cuc tri.
Cau 56: (Ma 102, Nim 2019) Cho ham s6 £(x) c6 bang bién thién nhu sau

g

X —0o0
y’ _ 0 + 0 —

) \2/2\00

Ham s6 d3 cho dat cuc dai tai
A.x=2. B. x=-2. C. x=3. D. x=1.

Loi gidi
Chon C
Céan cur bang bién thién, ham sd dat cuc dai tai x =3 .

CAu57: (Mi 102, Nim 2019) Cho ham sé £(x) ¢6 dao ham f'(x)=x(x-2)*, vxeR. Sé diém cuc
tri ciia ham sb da cho 1a
A.2. B. 1. C. 0. D.3

Loi gidi
Chon B

Taco: f(x)=x(x—-2)", f’(x):0<:>x(x—2)2:O<:>{x
X

Béng bién thién
T |—o0 0 2 +o00
yr — 0 + 0 +
Yy N oo

Vay ham s6 c6 mot di€m cuyec tri.
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Ciu 58: (Mai 103, Nim 2019) Cho ham sd f(X) c¢6 bang bién thién nhu sau:

T | —o0 1 2 +00
f(x) + 0 — 0 +
3 Fo0
/() ) / \2/

Ham s d3 cho dat cuc dai tai
A x=2. B. x=-2. C.x=3. D. x=1.
Loi giai
ChomD
Tir bang bién thién, ham s6 dat cuc dai tai x=1.
Cau59: (Mi 103, Nim 2019) Cho ham s f(x) c6 dao ham f"(x)=x(x~1)",VxeR. Sb diém cuc tri
ctia ham sb da cho 1a
A2 B. 0. C. 1. D. 3.
Loi giai
Chon C
x=0

Ta c6 f'(x):O<:>x(x—1)2:0<:>[ .
X =

Béng bién thién ctia ham s6 f(x) ,

X —m 0 1 +@0
S -0 - o -
f[x:l + \ / +00

Vay ham s6 da cho c6 mot diém cuc tri.
Ciau 60: (Ma 104, Nim 2019) Cho ham s6 £ (x) ¢ bang bién thién nhu sau:

X |—w 1 +o
f'(x) + 0 - 0 +
2 + o
F(x) / \ /
— _2
Ham sb da cho dat cuc tiéu tai
A x=-2. B. x=1. C. x=3. D. x=2.

Loi giai
Chon C
Quan sat bang bién thién ta thdy diém cuc tiéu cia ham sd 1a x=3.
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Cau 62:

Cau 63:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

(M3 104, Nim 2019) Cho ham sb f(x) co dao ham f'(x)= x(x+1)2 ,VxeR.Sb diém cuc
tri ctia ham sb da cho 1a
A 0. B. 1. C.2. D. 3.

Loi giai
Chon B
Taco: f'(x)=x(x+ 1)2 chi d6i diu dang mot 1an khi qua nghiém x = 0. Suy ra, ham sb ¢

dang mdt diém cuc trila x=0.
(Dé minh hoa 1, Nam 2017) Tim tat ca cac gia tri thuc cua tham s6 m sao cho d6 thi cua ham

X 4 2 , < R . \ A .y A A
sO Yy =2 +2mz” +1 co6 ba diém cyc tri tao thanh mot tam gidc vudng can.

A.m:—L B. m=-1 C.m:L D.m=1

Yo Yo
Loi giai
Chon B

y =1z +2mz’ + 1. Tap xéc dinh: D = R

. . z=0
Ta co: y':4x5+4mx;y':0<:>4x5+4mx:0<:>4x(x2+m):0©{ )
2’ = —m (*)

Ham s6 ¢ 3 cyec tri khi va chi khi phuong trinh ' = 0 ¢6 3 nghiém phan biét nghia 1a phuong
trinh (*) ¢6 2 nghiém phén biét khac 0 & -m >0 < m < 0.

Vay toa d6 3 diém lan luot 1é:A<0;1);B(—\/%;1 —~ mQ);C’(\/%;l —mg)

Taco AB = (—\/—m;—m2);25 = (\/—m;—mQ)

Vi AABC vudng can tai
A:E.RzO@—m+m2.m2 :O<:>—‘m‘+m4 =0eom+m' =0
&S m=-1
Vay voi m = —1 thi ham s6 ¢ 3 cuc trj tao thanh mot tam giac vudng can.
(D& minh hoa 2, Nam 2017) Biét M (0;2), N(2;-2) la cic diém cyc tri ciia do thi ham sb
y=ax' +bx* +cx+d . Tinh gia tri ciia ham 6 tai x=—2.
A. y(-2)=2. B. y(-2)=22. C. y(-2)=6. D. y(-2)=-18.
Loi giai
Chon D

Taco: y' =3ax’ +2bx+c.

Vi M(0;2) , N(Z;—2) 1a cac diém cuc tri cua do thi ham sb nén:
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Cau 65:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

¥'(0)=0 (c=0 [y(0)=2  (a=2
= 1) va = 2)
0 12a+4b+c=0 y(2)=-2 8a+4b+2c+d =-2

Tu(l)va(2Q)suyra:a=1b=-3;¢=0;d=2=y=x"-3x"+2= y(-2)=-18.
(Pé minh hoa 3, Nim 2017) Tim tit ca cac gia tri thuc cia tham s6 m dé ham sé
y=(m-1)x*-2(m-3)x*+1 khong cé cyc dai.
A. 1<m<3. B. m<1. C.m2>1. D. l<m<3.
Loi giai

Chon A
Phwong phap: Ham s6 khong c6 cuc dai tirc 1a ham s6 chi tuyén tinh.

m-120

Truong hop 1: Ham s6 dong bién. Tuc =1<m<3.
m-3<0

m-1<0

M350 Suy ra khong tim dugc m thda.

Trudng hop 2: Ham sb nghich bién. Tirc {
(Pé minh hoa 3, Nam 2017) Goi S 1a tap hop tat ca cac gia tri thuc ctia tham sé m dé ham s
1

y= §x3 —mx’ + (m2 - l)x c6 hai diém cuc tri A va B sao cho A, B nam khac phia va cach déu

duong thang d:y =5x—9. Tinh tong tit ca cac phan tir cua S.
A. 0. B. 6. C. -6. D. 3.
Loi giai
Chon A
Phuong phéap: A, B nim khac phia véi dudng thang khi va chi khi x,x, <0 va chung cach déu
duong thang tirc trung diém AB thudc dudng thing da cho.

1 .
Cach giai: Ta co: y=§X3 -mx” +(m2 —1)x:>y =xz—2mx+(m2 —1),

. v . . A . 2 LA 2 2 X, =m-1
Phuong trinh y =0 la phuong trinh bac hai an x, c6 A =m —(m —1):1: "
X, =m

Khong mat tinh tong quat, gid st A(x,;y,),B(X,3y,)-
A, B ndm khéc phia < x,x, <0< (m-1)(m+1)<0< -l<m<l.

A, B cich déu dudng thing y=5x-9 suy ra trung diém I cia AB nam trén duong thang

y=5x-9. Khi do ta co: I(X' -|2—x2 ;y1 ;yzj hay I(m;%m3 —m].

m, =3

Ta co: lm3—m:Sm—9<::>lm3'—6m+9:0<:> 1,
3 3 Em +m-3=0
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Cau 67:

Caiu 68:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Suy ra m1+m2+m3=3+_T1=0.
3
(M2 101, Nim 2017) Tim gid tri thuc cia tham s 7 dé ham sd y=%x3 — mx? +(m2 —4)x+3
dat cuc daitaix=3.
A.m=-1 B. m=-7 C.m=5 D. m=1
Loi giai

Chon C
Ta co y’=x2—2mx+<m2—4); y'=2x-2m.
Hamsd v Lo 2 (o o [Y(3)=0
amso y =—x° —mx +(m —4)x+3 dat cuc dai tai x =3 khi va chi khi: .

3 y (3)<0
m=>5(TM).

m>3

{m=1(L)

{9—6m+m2—4:0 {m2—6m+5=0
= =

6-2m<0 m>3

Vay m=>5 1a gi tri can tim.
(Ma 103, Nam 2017) Tim tt ca cac gia tri thuc cua tham sé M dé d6 thi cua ham sb
4 2 3 . N ~ . T ’ 3

y=x - 2mx” c6 ba diém cuc tri tao thanh mdt tam gidc c6 dién tich nhé hon 1.
A. m>0. B. m<1. C. 0<m<i/a. D. 0<m<]1.

Loi giai
Chon D
Diéu kién dé ham sb ¢6 3 cuc tri 1a m > 0.

x =0 »=0

2

y':4x3—4mx;y’=0<:> xzz—\/ﬁz Y, =—m

x, =m yy=-m’
3

Céc diém cuc tri tao thanh tam gidc can ¢ day bang 2\/% , dudng cao
bang m*. (nhu hinh minh hoa)

Ta duoc §

A4BC

% AC.BD = /m.m*. Dé tam giac c6 dién tich nho hon

1 thi Vmm® <1< 0<m<]1.
(M3 104, Nim 2017) Tim gié tri thuc ctia tham s6 M dé duong thang d: y = 2m—)x+3+m

~ , , . N 2 . . 4.2 ., by s z 3 2
vudng goc voi duong thiang di qua hai diém cuec trj ciia dd thi ham s y=x" =3x" +1.

A.m:i‘ B.m:—_ C.m:—l. D-Wl:l.
2 2 4

Chon B
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Cau 70:

Cau 71:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

2 .4l R . \ 2 .
Ta co y' =6x"—6x. Tur do ta co toa do hai diém cuec tri 4(0;1), B(1;—1) . Puong thang qua hai
diém cyc tri c6 phuong trinh 3 =-—2x+1. Puong thang nay vudng goc véi dudng thing
»y=(2m—1)x+3+m khiva chi khi (2m_1)(_2):_1@m:%.
(Ma 104, Nam 2017) Tim tAt ca cac gia tri thyc cua tham s6 m dé dd thi cua ham s

3 2 3 . 4eR . \ ., PPN p N
y=x =3mx"+4m co hai diém cuc tri 4 va B sao cho tam gidc OAB c¢6 dién tich bang 4

voi O la géc toa do.

A.m:—%;m=%, B.m=-1;m=1. C.m=1. D. m=0.
Loi giai

Chon B

y' =3x" - 6mx

y’=0<2>3)€2—6mx=0@[x:0:y=4m3(m¢0)
x=2m=y=0

Db thi ciia ham s6 c6 hai diém cuc tri A(0;4m3) va B(2m;0).

Shous :lOA-OB =4 <:>l.|4m3.2m| =4 dm* =4 < m=+1.
2 2

(Tham khio 2018) C6 bao nhiéu gia tri nguyén cua tham s6 m dé ham sd
y=|3x4 —4x° —12x° +m| ¢4 7 diém cuc trj?
A.3 B. 5 C.6 D. 4
Loi giai.
Chon D

y=|f(x)|:|3x4 —4x —12x° +m|

Ta co: f'(x)=12x3—12x2—24x.; f'(x)=OC>x=0 hodc x =—1 hodc x=2.

T —w -1 0 2 + w
fx) - 0 + 0 - 0 +
: + oo m + oo
Fix) \ / \ /
m—35 m—32

Do ham sd f(x) ¢6 ba diém cuc tri nén ham s y = |f(x)| ¢4 7 diém cuc trj khi
m>0 A . N A S U

{ s O<:>O<m<5.Ve_1yco4glatnnguyenthoadeballam:l;m=2;m=3;m:4.
m-5<

(Ma 101, Nam 2018) C6 bao nhiéu gia tri nguyén cua tham s6 m dé ham s

y=x8+(m—2)x5 —(m2 —4)x4+1 dat cuc tiéu tai x=07?
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
A.3 B. 5 C. 4 D. Vo sb
Loi gidi
Chon C
Tacod y=x° +(m—2)x5 —(m2 —4)x4 +1 = ' =8x’ +5(m—2)x4 —4(m2 —4)x3.
V=0 < x*(8x* +5(m—2)x—4(m’ —4))=0
x=0
< g(x)=8x4 +5(m—2)x—4(m2 —4)=O
Xétham sb g (x)=8x"+5(m—2)x—4(m’ —4) c6 g'(x)=32x"+5(m~2).
Ta thay g'(x) =0 c6 mot nghiém nén g(x) =0 c6 toi da hai nghiém
+THI1: Néu g(x):() c6 nghiém x=0 = m=2 hodac m=-2
Véi m=2 thi x=0 la nghiém boi 4 clia g(x). Khidé x=0 la nghiém bdi 7 ciia »" va y’ ddi
dau tir am sang duong khi di qua diém x =0 nén x =0 14 diém cyc tiéu ctia ham s6. Vay m =2

thoa ycbt.
x=0

V6i m=-2 thi g(x)=8x"-20x=0< x_\F,
2

Béng bién thién

Dua vao BBT x =0 khéng 1a diém cuc tiéu cia ham s6. Vay m = -2 khong thoa ycbt.
+ TH2: g(O);tO om#12. Pé ham sb dat cuc tiéu tai x=0 <:>g(0)>0
oSm’-4<02<m<2.

Do meZ nén me{—l;();l}.

Vay ca hai truong hop ta dugc 4 gia tri nguyén cia M thoa ycbt.

(Ma 102, Nim 2018) C6 bao nhidu gid tri nguyén cia tham s6 M d& ham s6
y:x8+(m—1)x5—(m2—l)x4+1 dat cyc tiéu tai x =0?
A.3 B.2 C.Vbsd D. 1

Loi giai
Chon B
Ta co: y'=8x7 +5(m—1)x4 _4(’"2 —1)x3 +1 = (Sx“ +5(m—1)x—4(m2 —1))
x=0

=0
YU s ws(m-t)x—4(m —1)=0 ()
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Cau 74:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Je \ 7 \ Je .2 .
*Néu m =1 thi y'=8x , suy ra ham so6 dat cuc ti€u tai x=0.

x=0
. =0 A At 1S A
*Néu m=-1 thi J"ZOC:{;CXA; loxeo & iF, nhung x=0 la nghiém boi chan nén
— = X =3—
4

khong phai cuc tri.
*Néu m # +1 : khi d6 x =0 langhiém boi l¢. Xét g(x) =8x* +5(m—1)x—4(m* —1).Dé x=0

1a diém cyc tiéu thi lim g(x)=—-4(m*—1)>0 < m’> —1<0<>—1<m<1. Vi M nguyén nén chi
x—0"
cogiatri m=0.
Vay chi ¢6 hai tham sé 7 nguyén dé ham sb dat cuc tiéutai x=0 1a m=0 va m=1.
(Ma 103, Niam 2018) C6 bao nhiéu gia tri nguyén cua tham s 7 d& ham sd
y=x'+(m-4)x° —(m2 —16)x4 +1 dat cuc tiéu tai x=0.
A.8 B. V6 s6 C.7 D.9
Loi giai
Chon A
Taco y'=8x"+5(m—5)x" —4(m2 —16)x3 =x [8x4 +5(m—4)x—4(m2 —16)] = x3.g(x)
V6i g(x)=8x*+5(m—5)x—4(m’ -16).
e Truong hop 1: g(0)=0<:>m:i4.

. 7 v 4:R A \ A
Vi m=4=y'=8x". Suyra x=0 la diém cyc tiéu ciia ham so.

Véi m=-4=y'=8x" (x3 —5). Suy ra x =0 khong la diém cyc tri ciia ham sd.

e Truong hop 2: g(0)¢0®m¢i4.

D¢ ham s6 dat cuc tiéu tai x = 0 thi qua gia tri x =0dau ctia »' phai chuyén tir am sang duong

do @6 g(0)>0<:>—4<m<4.
Két hop hai truong hop ta duoc —4<m < 4.
Do meZ=>me{-3;-2;-1,0;1;2;3;4}.

Viy ¢6 8 gia tri nguyén cua tham sb 7 thoa mén.
(Ma 104, Nam 2018) C6 bao nhiéu gid tri nguyén cua tham s6 M dé ham so
y:x8+(m—3)x5—(m2—9)x4+1 dat cuc tiéu tai x=07?
A. 4 B. 7 C.6 D. V6 s6
Loi giai

Chon C
Taco y:x8+(m—3)x5—(m2—9)x4+1 :>y'=8x7+5(m—3)x4—4(m2—9)x3.
V=0 < x*(8x +5(m—3)x—4(m>-9))=0

x=0
i g(x)=8x4+5(m—3)x—4(m2—9)=0
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Xétham so g (x)=8x" +5(m—3)x—4(m2 —9) co g'(x)=32x"+5(m-3).

Ta thiy g’(x) =0 c6 mot nghiém nén g(x)=0 c6 toi da hai nghiém

+) TH1: Néu g(x)=0 c6 nghiém x=0 = m =3 hodac m=-3

Véi m=3 thi x=0 la nghiém boi 4 cua g(x). Khi d6 x =0 la nghiém bd1 7 cua y' va y' doi

dau tir Am sang duong khi di qua diém x =0 nén x =0 1a diém cyc tiéu cua ham sb. Vay m =3
thoa ycbt.

x=0
V6i m=-3 thi g(x)=8x"-30x=0< 15 .
x=3?
Bang bién thién
X _ . ’? B
y - 0 - 0 +

Dua vao BBT x =0 khong 1a diém cuc tiéu cia ham s6. Vay m = -3 khong thoa ycbt.

+) TH2: g(O) #0 <o m#+3. DPé ham sb dat cuc tiéu tai x=0 < g(O) >0
oSm-9<0<=-3<m<3.

Do meZ nén me {—2;—1;0;1;2} )

Vay ca hai truong hop ta dugce 6 gia tri nguyén cua M thda ycbt.

(M3 102, Nim 2019) Cho ham s6 f(x), bang bién thién cia ham sé f'(x) nhu sau:

= -1 0 1 +00
+ 00 o0
2
e N
-1
-3
S6 diém cuyc tri ciia ham s y = f(x2 + 2x) la
A3, B.9. C.s. D. 7.
Loi gidi

Chon D
Xét ham sé y :f(x2 +2x) trén R .
Ta co y':(2x+2)f'<x2 +2x).

Duya vao bang bién thién ctia ham f ’(x) ta duoc
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

[x=-1 x=-1

¥ 4+2x=a (x+1)2=a+1 (1)

y=0¢3;f+2x=bc>(x+02:b+l(

X +2x=c (x+1)2=c+1 (3

2 _

A=A (Y =d e (4)
a+1<0
b+1>0

Do a<-1<b<0<c<l<dnén
c+1>0
d+1>0

Khi d6 phuong trinh (1) v6 nghiém. Cac phuong trinh (2),(3),(4) mdi phuong trinh déu c6 2

nghiém phan biét va khac nhau, cung khac —1. Suy ra phuong trinh y'=0 c¢6 7 nghiém don.

Vay hamsé y = f(x2 + 2x) ¢6 7 diém cuc tri.

(M3 103, Nim 2019) Cho ham s6 f(x), bang bién thién cta ham s6 f*(x) nhu sau:

x |-o0 -7 0 7

—+o0

NN

S6 diém cuc tri cia hamsé y = f (4x2 —4x) 1a

A9, B.S. C. 1.
Loi giai
Chon C
(x=a e (—o0;—1)
. =be(-10
Dua vio bang bién thién ta co: f'(x)=0 < ¥=be(-L0)
x:ce(Oﬂ)
_x=de(k+w)
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

1
x=—
2
4x2—4x:ae(—oo;—l)
8x—4=0
Taco: y'=(8x—4) f'(4x” —4x), y'=0 & o[ 4x —4x=be(-10)

"(4x* —4x)=0
f( ) 4x2—4x:ce(0;1)

4x* —4x=d e (l;+»)

Ta c6 khi x:%:>4x2—4x:—1 va f'(—1)=—3¢0

Mit khac: 4x* —4x=(2x-1)" ~1> -1 nén:

- 4x” —4x = a v nghiém.

- 4x> —4x =b cb 2 nghiém phan biét X, X, .
- 4x* —4x =c ¢6 2 nghiém phan biét X;, X,.

- 4x* —4x =d ¢6 2 nghiém phan biét X;, X;.
Vay phuong trinh )" =0 ¢6 7 nghiém bdi 1é phan biét nén ham s6 co 7 diém cuyec tri.
Cach 2:

Goi ,» dai dién cho cic tham s ta xét phuong trinh 4x> —4x—m =0 cd6 A'= 4(m + 1) ,
AN>0=>m>-1.

Vay v&i mdi gia tri b,c,d thudc khoang da cho phuong trinh f ’(4x2 — 4x) =0c6 6 nghiém
phan biét.

Vay phuong trinh )" =0 ¢6 7 nghiém bdi 1é phan biét nén ham s6 co 7 diém cuyec tri.

(M3 104, Niam 2019) Cho ham sd f(x) , bang bién thién cua ham sb f’(x) nhu sau:

X —0 -1 0 1

+00
+a0 2 +o0

~~ . T~

S'(%)

S6 diém cyc tri cia ham sb y = f (4x2 + 4x) 1a

A5, B. 9. C1. D. 3.
Loi giai

Chon C

f'(4x +4x)=0 /(45 +4x) =0
< 1
8x+4=0 xl=—5

Taco y'=(8x+4) f'(4x" +4x);)' =0 &
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Dua vio bang bién thién cua [ '(x) nhan thiy f(x)=0e

X=ce 0;1)
| x=d e(1;+0)
[4x*+4x=ae (—o0;—1)
4x2+4x:be(—l;0)
Dodo f'(4x +4x)=0< *) . Lai c6
00 f (" +4x) 4x* +4x=ce(0;1) (%) Lai c0

_4x2 +4x=d e (1;+oo)

4x7 +4x =a vonghiém vi 4x* +4x=(2x+1)" ~1> -1, Vx;

2 X=X,
dx"+4x=b = X
X=X,

5 xX=x,
4x" +4x=c ;
X = X;

2 X=X
4x“ +4x=d & .
X=X,

Vi b#c#d do thudc cac khoang khac nhau (nhu (*) ) nén cac nghiém X,, X3, X,, X5, X¢, X;
déu khac nhau va khac X, = _%. Do d6 ' =0 c6 7 nghiém don phéan biét nén ' d6i dau 7 lan

suy ra ham $6 co 7 diém cuc trj.
(D& tot nghiép 2020 Ma dé 101) Cho ham s6 bac bon f'(x) c6 bang bién thién nhu sau:

T | —00 -1 0 1 +o00

- 0 + 0 - 0 +
Foo 3 +20
f@) \ / \ /
] =2 S

S6 diém cyc tri ciia ham sb g(x)=x" [f(x+ 1)]2 la

A 11, B. 9. C.7. D. 5.

Loi giai
Chon B
Ta chon ham f(x)=5x*-10x" +3.
Dao ham
g (x)=ax’ [ £ (x+1)] +2x* £ (x41) £/ (x+1) =20 f (x+1)[ 2/ (x4 1) 42" (x+1) .

x=0
= f(x+1)=0
2f (x+1)+xf"(x+1)=0

2X°f(x+1)=0

Taed £)=0 ) af (x+1)=0

Page 102



Cau 79:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

x+1~1,278
x+1=0,606
x+1=-0,606
x+1~=-1,278

+) f(x+1)=0(*) & 5(x+1)' ~10(x+1)+3=0 =

= Phuong trinh c6 bon nghiém phan biét khac 0.
t=x+1
1) 2f (x+1)+xf" (x+1)=0 = 2(5¢* =10¢ +3)+ (¢ ~1)(20¢' —20¢) = 0
t=1,199
t=0,731
t~-0,218
t =~—1,045

<30t =208 =407 +20t+6=0 <

= Phuong trinh c6 bon nghiém phan biét khdc 0 va khac cac nghiém cua phuong trinh (*).

Vay s0 diém cyc tri cia ham so g(x) 1a 9.

(D& tot nghiép THPT 2020 ma dé 102) Cho ham s6 bac bén f(x) c6 bang bién thién nhu sau:

x/\/\

S6 diém cuec tri cta ham s g =X [ f(x-1 ] la

A7, B. 8. C.5. D. 9.

Loi gidi
Chon C

Ta co

g (x)=2x[f(x-D)] +a s (x-)[ £ (x-D)] =2x[ £ (x=1)] (f (x 1)+ 25" (x 1))

x=0
Vay g'(x)=0=1 f(x~1)=0 (1)
f(x=1)+2x"(x=1)=0 (2)

Phuong trinh (1) c6 4 nghiém phan biét
Phuong trinh (2) co f(x—l) =2xf" (x 1) = f( ) (x+1)f ( )
Tir bang bién thién suy ra ham f (x) 1a bac bdn tring phuong nén ta cé

f(x)=-3x"+6x" -1 thay vao f(x)=-2(x+1)f"(x) vO nghiém
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Vay ham g(x) ¢6 5 diém cye tri.
Cau 80: (Pé tot nghiép THPT 2020 mi dé 103) Cho ham sb bac bén f(x) c6 bang bién thién nhu sau:

T — 00 —1 0 1 +0o0
() - 0 + 0 — 0o+

/(@) m\l /3\\1/00

Sb diém cuc tri cia ham s6 g(x) =x*[f(x=D]* 1a
A. 7. B. 5. C.9. D. 11.

Loi giai
Chon C
Tacod: f(x)=4x"-8x* +3= f'(x)=16x(x"-1)

Taco g'(x)=2x"f(x—D[2f(x-1)+x.f"(x=1)]
X’ =0 )]
gx)=0=| f(x-1)=0 (2)
2f(x-D+x.f'(x-1)=0 (3)
Phuong trinh (1) c6 x =0 (nghiém bdi ba).
Phuong trinh (2) ¢6 cing s6 nghiém voi phuong trinh 7(x) =0 nén (2) c6 4 nghiém don.
Phuong trinh (3) ¢6 cuing s6 nghiém v&i phuong trinh :
27 (x)+(x+1).f'(x) =0 < 2(4x* —=8x* +3) +16x(x +1)(x* =1) =0
& 24x* +16x° —32x° —16x+6 =0 c6 4 nghiém phan biét.
D¢ thay 9 nghiém trén phan biét nén ham s6 g(x)=0 c6 tat ca 9 diém cuyec tri.
Céu 81: (D& tot nghiép THPT 2020 ma dé 104) Cho ham sb bac bén f(x) 6 bang bién thién nhu sau

T —0 -1 0 1 +0
f'{x) +

o - 0 + 0 -
7 /' ’ \ /‘ : \
—00 —2 —0

S0 diém cyc tri cia ham s0 g(x) =x"[ f(x+ 1)]4

AT, B. 8. C. 9. D. 5.

Loi gidi

Chen C

') =2x[f(x+ D] +4x [ f(x+D] S D) =2x[ £ (x+ D] [f 1)+ 2. (x+1)]
g'(x)=0 ta duoc

+ TH1: x=0
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x=a<-2

x=be(-2;-1)
+TH2: f(x+1)=0&
x=ce(-1;0)

x=d>0
+TH3: f(x+1)+2x.f'(x+1)=0.
Ttr bang bién thién ta c6 ham s6 thoéa man 1a f(x) = —5x* +10x> -2
= f(x+D)+2x.f'(x+)=0< h(x) =f(x+D)+2(x+1).f'(x+1)-2f"(x+1)=0
Voi t=x+1 taco: h(t)=-5t" +106* =2+ 2¢(=20£° +20¢) — 2(-20¢> +20¢) = 0
< —45t* +408 +506° —40t -2 =0
Lap bang bién thién ta suy ra c6 4 nghiém ¢ = 4 nghiém x

Vay ¢6 9 cuc tri.
Cau 82: (PTK 2020-2021) Cho f(x) 1a ham sb bac bon théa man f(0)=0. Haim sé f'(x) c6 bang

bién thién nhu sau:

T ‘ 0o —3 —1 420
ik 4o
(=) / \ = /
e T

Hamsb g(x)= ‘f(x3 ) ~ 3x‘ ¢6 bao nhiéu diém cuc tri?
A. 3. B. 5. C. 4. D. 2.
Loi giai

Tacd f'(x) bacbacod 2 diémcuctrila x =—3,x=—1 nén 7" (x) = a(x+3)(x+1).

3
Suyra f/(x)= a(x?—l—sz +3x)+b.

2 3
T f(—3)=—1va f(—l):—%, giéiraa:%,b:—l hay f'(x):;(x?+2x2—l—3x)—1.

Do d6 £/(0)=—1<0.

biat a(x) = f(x*)—3x thi #/(x)=3x"f'(x*)=3 nén W' (x)=0< f'(x’) = % (*)

Trén (—o0;0) thi f/(x) <0 nén f’(x’)<0,Vx <0, kéo theo (*) vo nghiém trén (—o0;0].

Xét x>0 thi f'(x) dong bién con LZ nghich bién nén (*) c6 khong qua 1 nghiém. Lai c6
X

1im(f’(x3)—L2) =—o0 va lim (f/(x3)—L2) = 400 nén (*) c6 diing nghiém x = ¢ > 0. Xét

x—0%" X x—+00 X

bang bién thién cta A (x):
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x — o 0 c + g
hi(x) — 0 +
My T M
h(x) | /
Al ¥O5

Vi 2(0) = f(0) =0 nén h(c) <0 va phuong trinh /4(x) =0 c6 hai nghi¢ém thyc phan biét,
khac c¢. Tu do |h(x)| s& ¢o 3 diém cuec tri.
CAu 83: Cho ham sb f(x)=x"-12x>+30x* +(4—m)x v6i m la tham s6 thuc. Co bao nhiéu gia tri
nguyén m déhamso g(x)= f(|x|) c6 ding 7 diém cuc tri?
A. 27. B. 31. C. 28. D. 30.
Loi giai
Xéthamsd f(x)=x"*—12x" +30x" +(4—m)x.
Tacod f’(x) =4x’ =36x" +60x+4—m.
f(x)=0< m=4x"-36x" +60x+4.
Hamsb g(x)= f(|x|) c¢6 dung 7 diém cuc tri
< Hamsd f(x) c6 dung 3 diém cyc tri duong
< Phuong trinh f”(x)=0 c¢6 3 nghiém duong phén biét
< Phuong trinh m =4x’ —36x° + 60x+4 c6 3 nghiém duong phan biét. (¥)

Xét ham s0 h(x)=4x" —36x" +60x+4.

Taco: h'(x)=12x"-72x+60; h'(x)=0<:>{

Bang bién thién:
X 0 1 5 420
h'(x) + 0 — 0 +

Dua vao bang bién thién ta c6 (*) < 4<m<32.
Vi meZ nén me{5,6;7;...;31}.

Vay ¢6 27 gia tri m thoa man yéu cau bai toan.
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Cau84: (MD 101 20202021 - DQT 1) Cho ham s6 y=f(x) 6 dao ham

f(x)=(x— 7)(x2 —9),Vx e R . C6 bao nhiéu gia tri nguyén duong cua tham sé m dé ham sd

g(x) = f(|x3 + 5x| + m) 6 it nhat 3 diém cuc tri?

A. 6, B.7. C.5. D. 4.
Loi gidi
x=17
Taco f'(x)=(x-7)(x=3)(x+3) = f'(x)=0|x=3 .
x=-3
X’ +5x x<x2+5)
g'(x)= (3x2+5)f’(|x3+5x|+m): | s | .(3x2+5)f'(|x3+5x|+m).
X' +5x

X+ 5x|

x3+5x|+m):0,

g'(x)=0< f/(
Dao ham khong xéc dinh tai x=0.
Do do didu kién dé g(x) 6 it nht 3 diém cye tri 1a phuong trinh f"([¥*+5x|+m) =0 c5 it
nhit 2 nghiém don hoic boi 1¢ khac 0.

| +5x+m=17 | +5x] =7 =-m
f’(|x3 +5x|+m):0 o |x3 +5x|+m =3 o |x3 +5x|—3 =—m

|x3+5x|+m:—3 |x3+5x|+3=—m

= Phuong trinh f"([v’+5x+m) =0 ¢6 it nhéit 2 nghiém b 1é khac 0 < —m > -7 & m <7

Viy co tit ca 6 gia tri nguyén m thoa man.
Cau85: (MD 102 2020-2021 - DQT 1) Cho ham sé y=f(x) 6 dao ham

f'(x) = (96—8)()62 —9),Vx e R . C6 bao nhiéu gia tri nguyén duong ctia tham s6 m dé ham sb
g(x)= f(|x3 +6x|+m) c6 it nhét 3 diém cuec trj?
A. 5. B. [ C. 8. D. 6.

Loi giai

X +6x|+m)

g(x)zf(|x3 +6x|+m):>g’(x)=(|x3+6x|+m)'_f'(
X +6x).(3x*+6 X
:( |x3)+(6x| )'f,(|x +6x|+m)'

x=0
g(x)=0e f’(|x3+6x|+m):0
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
|x3+6x|+m=8 |x3+6x|:8—m
Ta co: f’(|x3 +6x|+m):0<:> |x3 +6x|+m =3 & |x3 +6x|:3—m
|x3+6x|+m=—3 |x3+6x|:—3—m
Xét ham s6 h(x) =x +6x,vi h’(x) =3x"+6>0,VxeR nén h(x) ddng bién trén R . Ta cd

bang bién thién cta ham s & (x) = |h(x)| = |x3 + 6x| nhu sau:

Hamsé g(x)= f(|x3 + 6x| + m) c6 it nhét 3 diém cyc tri khi phuong trinh f'(

X+ 6x| + m) =0
c6 it nhét hai nghi¢m khéc 0. Diéu nay xay ra khi va chi khi 8—m >0 hay m<8.
Két hop diéu kién m nguyén duong, ta dugc m € {1;2;3...;7} .
Vay c6 7 gia tri cua m thoa man.
(MD 103 2020-2021 - DQT 1) Cho ham s6 y=f(x) c6 dao ham
f'(x)= (x—lO)(x2 —25),Vx eR. C6 bao nhiéu gia tri nguyén duong ctia tham sé m dé ham
s6 g(x)= f(‘x3 +8x‘ + m) c6 it nhat 3 diém cuc tri?
A. 9. B. 25. C.s. D. 10.

Loi giai
Cach 1:
Voimoi xeR tacod g(—x)zf(‘—x3 —8x‘+m):f(‘x3 +8x‘+m)=g(x), do d6 g(x) la ham
s6 chan, suy ra dd thi ham s » = g(x) nhén Oy lam truc dbi xtng. Do d6 s6 diém cuc tri cta
ham sb 2(x) bang 2a+1 v6i a 1a sd diém cuc tri dwong cta ham sé h(X) = f(x3 +8X+M).
Theo bairatacd 2a+1>3 < a>1, vivay ta cAn tim m dé ham s h(x) ¢6 it nhat mot diém
cuc tri duong.

Tacd f'(x)=(x—-10)(x=5)(x+5) = f'(x)=0< x=10,x =+5.

X +8x+m=10 (1)
h'(x):<3x2+8)f'(x3+8x+m), B(x)=0c|x" +8x+m=5 (2).

X +8x+m=-5 (3)
Détu(x)=x3+8x+m,u'(x)=3x2+8>O,Vx20.

Bang bién thién
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X 0 +0
u'(x) +
10
u(x) ’/a
m

Ttr bang bién thién ta thiy (1), (2) va (3) néu c6 nghiém x > 0 thi d6 1a nghiém duy nhét.
Phuong trinh #’(x)=0 ¢6 nghiém x >0 khi va chi khi it nhat mot trong ba phuong trinh (1),

(2) (3) co nghiém x>0, diéu nay tuong duong vi m < max {-5;5;10} =10.

99999

Do m nguyén duong nén m e {1;2;,,,;9}, vdy ¢6 9 gia tri nguyén duong cua tham s& m can

tim.
Cach 2:
x=10
Taco: f'(x)=0< (x-10)(x* -25)=0<| x=5 .
x=-5

3x 48>0 khix>0

Datu=|x3+8x|+m=|x|(x2+8)+m3u'={ , .
—3x"-8<0 khi x<0

» < A PN 5 3
Bang bién thién cua u =|x" + 8x| +m:

S, y=10

u=10
Tacd y=f(u)=y' =u'.f"(u)=0 <= f'(u)=0 <|u=5 (1).
u=-5

Khi d6, #& ham sé g (x) = f(|)c3 + 8x| + m) c6 itnhat 3 diém cyec tri thi (1) c6 it nhat hai nghiém
don hodac boi 1€ khac O .

Suy ra m <10. Ma m 1a s6 nguyén duong nén ta co: m < {1;2;...;9} .

Vay c6 9 gia tri nguyén duong ctia tham sé m can tim.
(MP 104 20202021 - DQT 1) Cho ham sé y=f(x) c¢6 dao ham

f'(x)= (x—9)(x2 - 16),Vx € R . C6 bao nhiéu gia tri nguyén duong ctia tham sé m dé ham sé
g(x)= f(‘x3 + 7x‘ + m) c6 it nhat 3 diém cuc tri?

A. 16. B. 9. C. 4.

=
(0/e]
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Loi giai
; A(247)
Ta co: g'(x):f'(‘x +7x‘+m).3—.(3x +7)
‘x +7x‘
_|x3 +7x|:—4—m
L |x3+7x|:4—m
Xét hé pt:
|x3 +7x|=9—m
| x=0
Ta c¢6 BBT ham sd y=|x3+7x|
r|—oo 0 +00
Yy — 0 +
0

meZ*

Yebt ©9-m>0 < me {1;2;...;8}
Cho ham sé f(x)=x"-12x"+30x>+(3—m)x, v6i m la tham sb thuc. C6 bao nhiéu gia tri
nguyén cia m dé hamsb g(x)=f (|x|) c6 ding 7 diém cyc trj?
A. 25. B. 2 C. 26. D. 28.
Loi giai
Ta co f'(x) =4x’ —36x> +60x+3—m.
Pé ham sb g(x) = f(|x|) c6 ding 7 diém cuyc tri thi ham s6 f(x)=x* —12x* +30x* + 3 —m)x
c6 ding 3 cuc tri duong.

Hay f'(x) =0 4x’ =36x" +60x+3-m=0 c6 3 nghiém duong phan biét

& m=4x" —36x" +60x+3cod 3 nghiém duong phan biét.

bt h(x)=4x"-36x"+60x+3 = h'(x)=12x" —72x+60

h'(x):Oc{

Bang bién thién

X
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Cau 90:
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r |0 1 5 +oo

W (x) + o - 0 +

+00
h(x) 31 /
3 / \97

Tu BBT tacod 3<m <31 va m nguyén nén c6 27 gid tri nguyén théa man bai toan.
(MD 103 2020-2021 — DOT 2) Cho ham s6 y = f (x)=x" —10x" +24x” +(4—m)x . C6 bao

nhiéu gié tri nguyén cia m dé hamsé  g(x)= f(|x|) c6 ding 7 diém cyc tri?
A. 25. B. 22. C. 26. D. il

Loi giai
Ham s g(x)= f(|x|) c6 dung 7 diém cuc trj khi va chi khi d6 thi ham s6 f(x)eo 3 diém cuc
tri c6 hoanh d¢ duong
Do thi ham so f(x)c6 3 diém cuec tri ¢6 hoanh do duong khi va chi khi phuong trinh /'(x)=0
c6 3nghiém duong phan biét 1a nghiém don.

f'(x)=0e4x" -30x" +48x+4-m=0 < 4x’ —30x* +48x+4=m

Dit h(x)=4x"-30x" +48x+4

Taco h'(x)=12x" —60x+48=0@[x

._.
.
+
%

X —oD 0

Suy radé f’(x)=0 c6 3nghiém duong phan biét khi 4 <m < 26.

Véy c6 21 gié tri nguyén cia m dé hamsd g(x)= f(|x|) c6 ding 7 diém cyc tri.
(MD 104 2020-2021 — POT 2) Cho ham s6 f(x) = x* —10x> +24x” + (3—m)x, v6i m 1a tham
sO thue. Cé bao nhiéu gia tri nguyén ciia tham s6 m dé ham sd g(x)=f (|x|) c¢6 dung 7 diém

cuc tri
A. 21 B. 25. C. 24. D. 22.

Loi giai
Tacd f'(x)=4x’ —30x" +48x+3-m
D4 thi ham s6 g(x) = f(|x]) gdm phén dd thi ham s6 y = f(x) bén phai truc tung va phan ddi

ximg ctia d6 thi ham s6 £(x) bén phai truc tung sang bén trai qua truc tung. Do d6, ham s6
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gx)=f (|x|) c6 dung 7 diém cuec tri khi va chi khi ham sé y = f(x) c6 dung 3 diém cuc tri

duong hay phuong trinh f'(x) =0 c6 ba nghiém duong phan biét

Xét phuong trinh
f(x)=0<4x’ —30x" +48x+3-m=0
& 4x’ =30x" +48x+3=m

Piat A(x)=4x" —30x" +48x+3 tacd h'(x)=12x* —60x+48; h'(x)=0< {x
X

Bang bién thién

=4

Tu BBT ta c6 phuong trinh f'(x) =m c6 ba nghiém duong phén biét < 3 <m <25

Vay m e {4;5;...;24}, ¢6 21 s6 nguyénm thoa mén bai toan.
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UNG DUNG PAO HAM
I PE KHAO SAT HAM SO

 CHUONG |

BAI 2: CUC TRI CUA HAM SO

@ HE THONG BAI TAP TRAC NGHIEM.

DANG 1. TIM CUC TRI CUA HAM SO DUA VAO BANG BIEN THIEN, PO THI CUA HAM SO
S (x); /(%)
1. Dinh li cuc tri

o Diéu ki¢n can (dinh li 1): Néu ham so y = f(z) c6 dao ham trén khodng (a;b) va dat cuc dai
(hodic cuc tiéu) tai z thi f'(z)=0.

o Diéu ki¢n dii (dinh li 2):

Néu f/(x) d6i dau tir dm sang dwong khi © di qua diém T_ (theo chiéu tang) thi ham sé y = f(z)
dat cuc tiu tai diém T.

Néu f/(x) déi dau tir dwong sang ém khi x di qua diém T_ (theo chiéu tang) thi ham sé y = f(z)
dat cwe dai tai diém T.

e Pinh li 3: Gid sir y = f(z) ¢6 dao ham cdp 2 trong khodng (z. —h; o+ h), voi h > 0.
Khi do:

Néu y'(z.) =0, y"(z.) > 0 thi z_la diém cuc tiéu.

Néu y'(z ) =0, y"(z,) <0 thi z, la diém cuc dai.

- Cic THUAT NGU cin nhé

o Diém cuc dai (cyc tiéu) cia ham sé la x_, gid tri cyc dgi (cuc tiéu) ciia ham sé la f (z)
(hay y_, hodc y.). Diém cuc dai ciia dé thi ham sé la M (z_; f(z.)).

y'(z)=0

o Néu M(z ;y ) la diém cyc tri ciia do thi ham s6 y = f(z) = .
(#.3.) M(z;y,) €y = f(z)
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Cau 1:

Cau 2:

Cau 3:

Cau 4:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

A

@\
*\P

Gia tri cuc tiéh/'
(cue tiéu)
ctia ham s&

&

YT Gia tri cuc dai (cuc dai)
ctia ham s6

Cho ham s6 y = f (x) lién tyc trén R va c6 bang bién thién nhu sau

Tad

X | - ]

-'I_r N U p—
2

Ménh dé nao duéi day dung?
A. Ham s6 c6 gia tri cuc dai béng 1.
C. Ham sd dat cuc tiéu tai diém x=3.

Cho hamsb y = f (x) ¢6 bang bién thién nhu sau:

x |—o° 0

B. Ham s6 c6 gia tri nhé nhat trén R bang —1.
D. Ham s6 chi ¢c6 mot diém cuc tri.

y' +

-1

Tim so diém cuc tri cia do thi hamso y = f (x)

Al B. 0. C.12.

D. 3.

Cho ham 86 y = f(x) xac dinh, lién tuc trén R va c6 bang bién thién nhu sau:

T —00 0

“+co

—+00

Khang dinh nao sau day 1a sai?

A. Ham s co ding 2 cuc tri.

B. Ham s c6 ding 1 diém cuec tri.

C. Ham sb ¢6 gia tri cuc tiéu béng -1.

D. Ham s6 dat cuc dai tai x =0 va dat cuc tiéu tai x=1.

Cho ham s& y = f(x) lién tuc trén R va c6 bang xét ddu f'(x)nhu sau
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X

J'(x)

4
0

+00

+

Ham sd y = f(x) c6 bao nhiéu diém cyc tri?
A. 1. B. 2. C.3. D. 4.

Cau5: Chohamsd y= f(x)co6 dao ham trén R va dd thi ham s6 y = f”(x) duge cho nhu hinh v&.

[ S

/I

Chon khang dinh diing

A. f(x)dat cyc dai tai x=0. B. f(x)dat cuc tiéu tai x=—1.

C. f(x) dat cuc tiéu tai x=1. D. f(x) ¢6 ba diém cuc tri.

Chu6: Chohamsd y = f(x)co bang bién thién nhu hinh v& duéi ddy. Khing dinh nao sau day 1a ding?

4
0

—a0 +a0

+
+3

+ 0
3
v /
-

~.

A. Ham sb dat cuc dai tai x=4.
C. Ham sd dat cuc tiéu tai x=3.

B. Ham sb dat cuc tiéu tai x=-2.
D. Ham s6 dat cuc dai tai x=2.

Cau7: Chohamsd y= f(x)co dao ham lién tuc trén R . D6 thi ham sé y = f*(x) nhu hinh v& sau:

S6 diém cyec tri cia ham s6 y = f(x)—5x1a:
A. 2. B. 3. C. 4.

Cho ham sé y = f (x) c¢6 bang xét ddu dao ham nhu sau

1.
Cau 8:
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DANG 2.

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

X —00 —2 0 1 3 +c0
f'(x) + 0 — 0 + 0 — 0 -—

Ham s6 d3 cho ¢6 bao nhiéu diém cuc tri?
A. 3. B. 1. C.4. D. 2.

TIM CU'C TRI CUA HAM SO KHI BIET BIEU THUC f(x); f(x)

* Bai toan: Tim cac diém cuc dai, cuc tiéu (néu c6) ctia ham sd y = f(x).
w Phwong phap: Su dung 2 qui tic tim cuc tri sau:
Quy tiac I: sir dung ndi dung dinh ly 1
e Budc 1. Tim tap x4c dinh D cta ham so.
e Budc 2. Tinh dao ham y'= f'(x). Tim céac diém x, (i=1,2,3,...,n) ma tai d6 dao ham bang 0
hodc khong xac dinh.
e Bude 3. Sap xép cac diém x, theo thir tu tding dan va 1ap bang bién thién.
e Budc 4. Tu bang bién thién, suy ra cac diém cuc trj (dga vao ni dung dinh 1y 1).
Quy tac II: sir dung ndi dung dinh ly 2
e Budc 1. Tim tap x4c dinh D cia ham so.
e Budc 2. Tinh dao ham y'= f'(x). Giai phuong trinh f'(x)=0 va ki hiéu x, (1=1,2,3,..,n) la
cac nghiém cuia no.
e Budce 3. Tinh f"(x) va f"(x,).
¢ Budrc 4. Dya vao du cua y"(x,) suy ra tinh chét cuec tri cta diém X, :
+ Néu f"(x,)<0 thi ham sb dat cuc dai tai diém X;.
+ Néu f"(x;)>0 thi ham s6 dat cuc tiéu tai diém X;.
Cho ham s6 f'(x) c6 dao ham f"'(x)=x(1 —x)2 (3 —x)3 (x—2)4 véi moi x € R. Piém cuc tiéu
ctia ham s dé cho 1a
A x=12. B. x=3. C. x=0. D. x=1.
Choham s f(x) c6 dao ham f'(x)=x"(x-1)(x—2),Vx e R. S6 diém cuc tri clia ham s6 da
cho la
A. 1. B. 3. C.5. D. 2.
Ham s6 y = f(x) c6 dao ham f’(x)=(x-1)(x-2)...(x—2019), VxeR. Haimsb y = f(x)

¢o tat ca bao nhiéu di€ém cuc tiéu?

A. 1008 B. 1010 C. 1009 D. 1011

Hamso f(x) c6 daoham f7(x)=x’ (x+1)(x—2)3, VxeR.Hoéi f(x) c6 bao nhiéu diém cuc
dai?

A. 2. B. 0. C. 1. D. 3.

Cho ham s f(x)co dao ham 1a f'(x)= x(x—l)(x+2)2 Vx e R. SO diém cuc tri ctia ham sd
1a?

A. 5. B. 2. C.1. D. 3.

Cho ham s f(x) c6 dao ham f'(x) = (x—l)(x—Z)2 (x—3)3 ()6—4)4 , Vx e R. S diém cuc tri
ctia ham sb da cho 1a

A. 3 B. 5 C.2 D. 4
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Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Cho ham sd f(x) c6 dao ham f'(x)= x(x—l)(x—2)2 ,Vx e R. S6 diém cuc tri cia ham sb da

cho la

A. 5. B. 2. C.1. D. 3.

Cho ham s y = f(x) c6 dao ham f’(x)=(x—2)(x2—3)(x4—9). S6 diém cuc tri cua ham sé
yzf(x) la

A. 3. B. 4. C.2. D. 1.

Néuham sé f(x) c6 daohamla f'(x)=x"(x— 2)(x2 —x— 2)(x+1)4 thi tong cac diém cyc tri
ctia ham s6 f (x) bang

A. —1. B. 2. C.1. D.O.

Cho hams6 y = f(x) codaohamtrén R va f'(x)=(x- 1)(x—2)2 (x+3). S6 diém cuec tri cua

ham so da cho la:

A. 3 B. 1 C.0 D. 2
\ A x*+3 A Xy L AA ,
Cho hamso y = = M¢nh dé nao dudi day dang?
X+
A. Cyc tiéu ctia ham s6 bang -3 B. Cyc tiéu ctia ham s bang 1
C. Cyc tiéu ctia ham s6 bang —6 D. Cuyc tiéu ctia ham s6 bang 2

Diém cuc dai caa do thi ham sb y=x —6x>+9x cob téng hoanh d¢ va tung do béng

A. 5. B. 1. C.3. D. -1.
Tim gia tri cyc tiéu Y., ciahamsdy=—x'+3x—4.
A. Yyop=—06 B. yor=—1 C. yor=-2 D. y, =1
Gia tri cyc tiéu Yer cuaham s6 y=x’-3x"+4 la:
A. Yo =0. B. y.,=3. C. y,=2. D. y.,=4.
Do thi ham s6 y= x* —x* +1 ¢6 bao nhiéu diém cuc tri c6 tung do la s6 duong?
A. 3. B. 1. C.2. D. 0.
Ham s6 nao dudi day khéng c6 cuc tri?
> +1 2x—-2
A.yzx B. y= al C. y=x"-2x+1 D. y=-x+x+1

X x+1
Tim gia tri cyc dai cua ham sb y=x3 -3x*-2.
A. 2. B. 0. C.2. D. 1.
. 1 1 AL . a2
Ham so6 y:Zx4—§x3 —%xz —3x+2019m (me]R) dat cuc tiéu tai diém:
A. x=3. B. x=-3. C.x=1. D. x=-1.
Ham séy = é)ﬁ + x2 —3x+1dat cuc tiéu tai diém

A, x=-1. B. x=1. C. x=-3. D. x=3.

Tim sb diém cuc trj cia ham sb y = X =2x .
A. 2. B. 4. C.3. D. 1.

- A <R 5 A . \ A 3 2 Y
Piém cuc tiéu cua dd thi hamsé y=—Xx"+x"+5x-5 1a
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A (~1;-8) B, (0:-5) . (i-ﬂj . (1:0)

3727
Ham s6 nao trong bdn ham sb duoc liét ké dudi day khong c6 cuc tri?
A.y=2x‘23. B. y=x". C.y=-x+x, D. y=|x+2.
X+

DANG 3. TIM M PE HAM SO PAT CUC TRI TAI x =1,

Budrce 1. Tinh y'(xo),y"(xo)
Budre 2. Giai phuong trinh y '(xo) =0=>m?

: | Y">0—>x,=CT
Buéc 3. Thé ,,, vao y"(xo) néu gia tri 7 %o
y"<0—>x,=CD

DANG 3.1 HAM SO BAC 3

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

\ .y . 5 A A \ A 1 . .
Tim gia trj thyc ctia tham s0 m dé ham so y = §x3 —mx’ +(m2 —4)x+ 3 dat cuc dai taix =3.

A.m=-1 B. m=-7 C. m=5 D. m=1
Tim m dé ham sb y=x3 —2mx* +mx+1 dat cyc tiéu tai x=1
A. khong ton tai m . B. m=+1. C.m=1. D.me{l;Z}.

Tim tat ca cac gia tri cua tham s6 m dé ham sd y=x3’—3x2 +mx+1 dat cuc tiéu tai x=2.
A. m=0. B. m>4. C.0<m<4. D. 0<m<4.

Tim céac gia tri thyc cia tham s6 m dé ham s6 y= %f’ —mx?+ (m2 _ 4)x +3 datcuc daitai x =3

A.m=1m=5. B. m=5. C.m=1. D. m=-1.
C6 bao nhiéu sb thuc m dé ham sé y:§x3—mx2+(m2—m+1)x+l dat cuc daitai x=1.
A. 0 B. 2 C.1 D. 3

\ A 5 , .y . 5 A A \ A 1 . .
Tim tat ca cac gia tri thuc ctia tham s6 m dé hamso y = §x3 —mx’ +(m+1)x—1 dat cyc dai tai

x=-27?

A.m=2. B. m=3. C.Khong ton tai ,,, . D. m=—1.
Tap hop cac s6 thuec m déham sd y =x° —3mx* +(m+2)x—m dat cuc tiéu tai x=1 la.
A {1, B. {-1}. C. . D. R.

DANG 3.2 HAM SO PA THU'C BAC CAO, HAM CAN THUC ...

Cau 38:

Cau 39:

Cau 40:

X4c dinh tham s6 m sao cho ham s6 y=x+m\/; datcuctritai x=1.
A.m=-2. B. m=2. C.m=-6. D. m=6.

Tim tat c tham s6 thuc 7 dé hamsé y =(m—1)x* —(m2 —2)x2 +2019 dat cuc tiéu tai x =—1

A. m=0. B. m=-2. C.m=1. D.m=2.
) , . . > mx?
Tat cd céc gia tri thuc cua tham s6 m dé ham so y =?—

+2 dat cuc daitai x=0 la:

A. meR. B. m<0. C.Khéng tontai M. D.m>0.
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Cau 41:

Cau 42:

Cau 43:

DANG 4.

Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

Cau 49:

Cau 50:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Co6 bao nhiéu gia tri nguyén cua m thudoc khoang (—2019;2019) dé ham s
m—-1 5 m+2 ,

y= 5 x>+ x*+m+5 datcuc daitai x=07?

A. 101. B. 2016. C. 100. D. 10.

C6 bao nhiéu gia tri nguyén ctia tham s6 m dé ham sé y = x> +(m—5)x" + (m* —25)x° +1 dat

cuc daitai x=07?
A. 8 B. 9 C.Vosb D. 10
Cho ham s6 y =x° +(4+m)x5 +(16—m2)x4 +2.Goi S 1atap hop cac gia tri M nguyén duong

dé ham s da cho dat cuc tiéu tai x =0. Téng cac phan tir cia S béng
A. 10. B. 9. C.é6. D. 3.

TIM M PE HAM SO CO N CUC TRI
e Ham sé6 ¢6 n cuc tri < y' =0 ¢b n nghiém phan biét.
o Xét ham s6 bdc ba y = az® + bz’ + cx + d :

a=0

+ Hdm s6 ¢6 hai diém cuc tri khi ) .
b" —3ac >0

+ Ham 56 khéng cé cuwc tri khi y' = 0 v6 nghiém hodc cé nghiém kép.

o Xét ham s6 bdc bon tring phuwong y = ax' + b’ + c.

+ Ham s6 ¢6 ba cuc tri khi ab < 0. + Hdam sé ¢6 1 cuc tri khi ab > 0.

Biét rdng ham s6 y = (x+ a)3 +(x+ b)3 —x* ¢6 hai diém cyc tri. Ménh d& nao sau day 1a ding?

A. ab<0. B. ab< 0. C.ab>0. D. ab>0.

Tim tAt ca cac gia tri cua tham s6 thuc m dé ham sé y = mx’ —2mx” + (m—2)x+1 khong c6 cuc
tri

A. m e (—0;6) U (0;+%).B. m e (-6;0). C. me[-6;0). D. me[-6;0].

Dé d6 thi ham s6 y =—x* —(m—3)x* + m+1 c6 diém cyc dai ma khong ¢ diém cyc tiéu thi tat

ca cac gia tri thuc cua tham s6 m 1a

A.m=>3. B. m>3. C. m<3. D. m<3.
Cho ham s6 y = x* —2mx* +m . Tim tit ca cac gia tri thuc ciia m dé ham sd c6 3 cuc tri
A. m>0. B. m>0. C. m<0. D. m<0.

C6 bao nhiéu gia tri nguyén ctia tham sé M dé ham s y = m’x* —(m2 —2019m)x2 ~1 ¢6 dung

mot cuc tri?
A. 2019. B. 2020. C. 2018. D. 2017.

Cho hamsd y =x’ —3(m + l)x2 +3(7m —3)x. Goi S 1a tap céac gid tri nguyén ctia tham s6 m dé
ham s6 khong c6 cuc tri. S6 phan tir ciia S 1a

A. 2. B. 4. C. 0. D. Vb sb.

Tim tit ca cac gia tri ctia tham s6 M dé ham s6 y = x* +dmy’ +3(m+1)x2 +1 ¢6 cyc tiéu ma

khong c6 cuc dai.
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Cau 51:

Cau 52:

Cau 53:

Cau 54:

Cau 55:

Cau 56:

Cau 57:

Cau 58:

Cau 59:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

A. me(—oo;l_ﬁ} B. me{#;l}u{—l}.c. me{l+ﬁ;+oo].D. me{%;”ﬁ}u{—l}.

3 3 3
Cho ham s f(x) c6 dao ham f’(x):x2 (x+1)(x2 +2mx+5). C6 tat ca bao nhiéu gia tri

nguyén cia M dé ham sb c6 ding mot diém cuc tri?
A. O. B. 5. C. 6. D. 7.

. o . . . X’ ) . )
Tim tat ca cac gia tri ciia tham so M dé ham s6 y = e +mx” —2mx+1 c6 hai diém cuc tri.

m>2
A.O0<m<?2. B. m>2. C.m>0. D[ .
m<0

Tim tat ca cac gia tri ciia tham s6 m dé ham s6 y = x° —3x” + 2mx +m c6 cuc dai va cuc tiéu?

A.m<§. B.m<—§. C.még. D.m>§.
2 2 2

Tap hop cac gia tri caam dé ham sb y= %x3 — mx* +(m + 2)x+1 ¢o hai cuc tri la:

A. (—oo;—=1]U[2;40)  B. (—o0;—1)U(2;40) C. (-1;2) D. [-1;2]

Cho ham s y= mx' —x"+ 1. Tap hop céc s6 thuc M dé ham s da cho co ding mot diém cuc
tri la

A. (0;400). B. (-o0;0]. C. [0;+). D. (—030).

‘ 4 2 £ . , 4 A 18 A7
Cho ham so y=mx +(2m+1)x +1. Tim tat ca cac gia tri thyc cua tham s6 M d€ ham so6 co
ding mot diém cuc tiéu.

A.Khongtontai M. B. m>0. C. mZ—l. D. _%Smso.

2
Tim sb cac gia tri nguyén ciia tham s 7 dé ham sé y = x* +2<m2 —m —6)x2 +m—1cb ba
diém cuc trj.
A. 6. B. 5. C.4. D. 3.
Cho ham s6 y = mx* + (m2 - 6))c2 +4 . C6 bao nhiéu sb nguyén M dé ham s c6 ba diém cuc tri

trong d6 c6 dung hai diém cuc tiéu va mot diém cuc dai ?
A. 4 B. 3 C.2 D. 5

Cho ham s6 f (x) c6 dao ham f7(x)=x*(x+2)' (x+4) [x> +2(m+3)x+6m+18]. C6
tat ca bao nhiéu gi tri nguyén ciia M dé hamsb f (x) c6 ding mot diém cuc tri?

B. 7. B. 5. C.8. D. 6.
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DANG 5. PUONG THANG PI QUA 2 PIEM CUC TRI

Cau 60:

Cau 61:

Cau 62:

Cau 63:

Cau 64:

Cau 65:

Cau 66:

Cau 67:

Cau 68:

Phuong trinh hai dudng thang di qua 2 diém cyc tri ciia ham s6 bac ba 1a phan du ctia phép chia
cua y cho y'

= h(xl) )

o Phan tich (bang cach chia da thitc 3 cho y'): y=3'-g(x)+h(x) = {
Yy = h(xz)

o Puong thang qua 2 diém cuc tri 13 y = h(x).

Tim gia tri thyc cua tham s6 M dé dudng thang y = (2m —1)x+m +3 song song véi dudng

2 . , <X © A c 1 A 3 2
thang di qua cac diém cyc tri ciia d6 thi ham sé y=x" —3x" +1

A.m:i. ]3.7’}1:l (:.}n:—i D-m:——.

2
Do thi ciia ham sb y= X =3x" =9x+1 ¢6 hai diém cuc trj A va B . Piém nao dudi day thudc
duong thang AB .
A. P(1,0). B. M (0;-1). C. N(1;-10). D. O(-110).

Tim gia tri thuc cua tham s6 M dé duong thang d:y = (3m + l)x +3+m vudng goc voi duong

thing di qua hai diém cuc tri cia d thi ham s§ y=x" =3x* -1,
ALl B. - L. C.om=1. p. L.
3 6 6 3

Tim tong tat ca cac gia tri thuc ctia tham s M sao cho dudng thing di qua hai diém cuec tri cia
dd thi ham s§ y=2x"+3(m—1)x” +6m(1-2m)x song song duong thing y = —4x .
A m=—t B.m=2. C.m=-2. D. m=1.

3 3 3
Biét d6 thi ham s6 y =x’ —3x+1 ¢6 hai diém cuc tri 4, B.Khi d6 phuong trinh dudng thiang
AB la
A. y=2x-1. B. y=-2x+1. C.y=—x+2. D. y=x-2.
Tim tt ca cac gid tri cia tham sé m dé do thi ham sb y = x* +2x7 +(m - 3)x+ m c6 hai diém
cuc tri va diém M (9;—5) ndm trén dudng thang di qua hai diém cuc tri cia d6 thi.
A. m=-1. B. m=-5. C. m=3. D. m=2.
Puong thang ndi hai diém cuc dai va cuc tiéu ctia do thi ham s6 y=x’ —2x+m di qua diém
M (-3;7)khi m bang bao nhiéu?
A. 1. B. —1. C.3. D. 0.
Tim gié tri thyc ctia tham s m dé duong thang d:y = (3m + l)x +3+m vuong goc voi duong

théng di qua hai diém cuc trj ctia dd thi ham s6 y=x-3x"-1.
1 1

A m=—. B. —. C.l. D. ——.
6 3 3 6

Gia st A, B 1a hai diém cyc trj ciia 4 thi ham s6 f(x)=x"+ax’ +bx+c va duong thing 4B
di qua gdc toa do. Tim gia tri nho nhat cia P = abc+ab+c.
16 25

A ——. B. -9. C. —. D. 1.
25 9
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Cau 69:

DANG 6.
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Tim tat ca gia tri thuc ctia tham sb m dé dd thi ham s6 y = x* —3mx” +2 ¢6 hai diém cyc tri 4
va B sao cho céc diém A, B va M (1;—2) thang hang.
A.m=\/§. B.mz—\/i. C.m=2. D.m:—ﬁ;m=ﬁ.
TIM M PE HAM SO BAC 3 CO CUC TRI THOA MAN PIEU KIEN CHO TRUOC
* Bai toan tong quat: Cho ham sd y = f(x;m) = ax’ +bx* + cx+d. Tim tham sb m dé d6 thi
ham sb ¢6 2 diém cuc tri x,, x, thoa man diéu kién K cho trugc?
= Phwong phap:
— Budre 1. Tap xac dinh D =R. Tinh dao ham: )’ =3ax” +2bx +c.
. . _ ' ' a,=3a#0
— Buwéc 2. D€ ham s0 ¢6 2 cuc tri < y' =0 ¢b 2 nghiém phan biét <
{Ay, =(2b)* —4.3ac>0

va giai h¢ nay s€ tim dugc m € D,.

S=x+x,=——
— Budre 3. Goi x;, x, 13 2 nghiém cua phuong trinh )" =0. Theo Viét, ta co: a
c
P=xx,=—
a

— Buéc 4. Bién d6i diéu kién K vé dang tong S va tich P. Tlr d6 giai ra im dugc m € D,.

— Buée 5. Két luan céc gia tri m théa man: m= D, N D,.

L0 Luu y:

— Ham s6 bac 3 khong ¢6 cuc tri < ' =0 khong c6 2 nghiém phan biét < A »<0.

— Trong truong hop diéu kién K 1lién quan dén hinh hoc phéng, tirc 1a can xac dinh toa d6 2 diém
cuc tri A(x;y,), B(x,;y,) v6i x,, x, 1a2 nghiém ctia " = 0. Khi d6 c6 2 tinh huéng thudong gip
sau:

e Néu giai duoc nghiém cta phuong trinh y' =0, tirc tim duoc X, X, cu thé, khi d6 ta s& thé
vao ham s6 ddu dé y = f(x;m) dé tim tung d6 y,, y, twong ung ctia 4 va B.

e Néu tim khong duoc nghiém )’ = 0, khi d6 goi 2 nghiém la X,, X, vatimtung do y,, y, béng
cach thé vao phuong trinh dudng thing ndi 2 diém cuec tri.

Dé viét phuong trinh dudng thang ndi hai diém cuc tri, ta thuong dung phuong phap tach dao
ham (phan du bac nhat trong phép chia y cho y'), nghia la:

Y =h(x))

o Phan tich (bang cach chia da thitc y cho y'): y =" g(x)+h(x) = { .
¥y =h(x,)

o Puong thang qua 2 diém cuc tri 1a y = A(x).
Dang toan: Tim tham s6 m dé cac ham sb sau co cuc tri thoa diéu kién cho trudc (ciing phia,
khac phia d):

Vi tri twong doi givra 2 diém vdi duwong thang:

Cho 2 diém A(x,;y,), B(xy;y,) va duong thang d :ax+by+c=0. Khi do:

o Néu (ax,+by,+c)-(axz +by, +¢c) <0 thi A, B nam vé 2 phia so véi dieong thang

d.

o Néu (ax,+by,+c)-(axy +by, +¢c)>0 thi A, B nam cing phia so véi dwong d.

Truong hop ddc biét:
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e Dé ham s6 bdc ba y= f(x) ¢6 2 diém cuc tri nam ciung phia so véi truc tung

Oy < phwong trinh y' =0 ¢6 2 nghiém trdi dau va ngwege lai.

o Dé ham sé bic ba y= f(x) ¢é 2 diém cwc tri nam cung phia so véi truc hoanh

Ox < do thi ham s6 y = f(x) cdt truc Ox tai 3 diém phdn biét & phwong trinh

hodnh dg giao diém f(x)=0 c6 3 nghiém phan biét (dp dung khi nham dwoc nghiém).
Dang toan: Tim m dé cac ham s sau c6 cyc tri thoa diéu kién cho trudc (ddi xing va cach
déu):

* Bai todn 1. Tim m dé do thi ham sé cé 2 diém cwc tri A, B déi xieng nhau qua

dwong d :

— Buwée 1. Tim diéu kién dé ham sb ¢ cuc dai, cuc tiéu > me D1-

— Buéde 2. Tim toa d6 2 diém cyc tri 4, B. C6 2 tinh hudng thuong gip:

+ Mot la ' =0 c6 nghiém dep X, X,, tirc o A(xl;yl), B(x2;y2).

+ Hai la ' =0 khong giai ra tim duogc nghiém. Khi d6 ta can viét phuong trinh duong

théng ndi 2 diém cuec tri 1a A va ldy A(x;;,), B(x,;,) €A,

9

— Buére 3. Goi / ( 13 trung diém cta doan thang AB.

=>meD,.

Ald [4B-u,=0
=
led led

Do A4, B dbi ximg qua ¢ nén thoa h¢ {
— Buée 4. Két luan m=D, N D,.

* Bii todn 2. Tim m dé dé thi ham so cé 2 diém cuc tri A, B cdich déu dwong thing
d:

— Buwée 1. Tim diéu kién dé ham sb c6 cuc dai, cuc tiéu > m e Dl.

— Buwée 2. Tim toa d6 2 diém cuc trj A, B. Co6 2 tinh huéng thuong gap:

+Motla ' =0 co nghiém dep X;, X,, tic co A0G;),); B3 3,)

+ Hai 12 " =0 khong gidi ra tim dugc nghiém. Khi d6 ta can viét phuong trinh duong
thdng ndi 2 diém cuc tri la A valay A(x;;),), B(x,;),) €A

— Buée 3. Do 4, B cach déu duong thing d nén d(4;d)=d(B;d)=>me D,.

— Buére 4. Két luan m=D,ND,.

@ Luu y: Dé 2 diém 4, B dbi xting nhau qua diém 7 <> I 1a trung diém AB.

e g e s , J 22X il L £ 3 2 . . 2.2 . ,
Cau 70: Vi gia tri nao cua tham so M de€ d6 thihamso ¥y =X — 3x"+m c6 hai diém cuc tri A, B thoa
min OA = OB (O 1a gbc toa do)?

A.m:%. B. m=3. C.m:

1
2
Cau 71: Co6 tt ca bao nhiéu gié trj thyc ctia tham sb M dé dd thi ham s y = §x3 —mx’ — 2(3m2 - l)x +§

¢6 hai diém cyc tri c6 hoanh d6 X, X, sao cho x,x, + 2()61 + xz) =1.
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Cau 72:

Cau 73:

Cau 74:

Cau 75:

Cau 76:

Cau 77:

Cau 78:

Cau 79:

Cau 80:

Cau 81:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

A. 1. B. 0. C.3. D. 2.
C6 bao nhiéu gi4 tri nguyén ctia tham sé m dé do thi ham s6 y = mx’ — (2m- 1)x2 +2mx-m-1

¢6 hai diém cuc tri ndm vé hai phia cta truc hoanh?
A. 4. B. 2. C.1. D. 3.

Chohamsb y= X’ —(m + 6))62 -I-(Zm -|-9)x— 2. Tim M dé d6 thi ham sd ¢6 hai diém cuc tri nAm

v¢ hai phia cta truc hoanh.

m>-2

>-2 -

A. " . B. m>-2. C. m<-6. D. m< 6.
m<—6 -3
m#—

Cho ham s v :%mﬁ —(m—=1)x* +3(m—2)x+2018 v6i M la tham s6. Tong binh phuong

tat ca cac gia tri ciia M dé ham sb c6 hai diém cuc tri X;;X, thoa man X, +2x, =1 bang

A 20 B. 22 c. 2 p. 8

9 9 4 3
4 3 2 . . n X cr e . A N
Cho hamso y=—X + 3mx” =3m—1 véi m 1a mot tham sé thuc. Gia tri cia M thudce tap hop

nao sau day dé d6 thi ham sé da cho c6 hai diém cuyc tri di xting nhau qua duong thing
d:x+8y—-74=0.

A.me(-1:1]. B. me(-3;-1]. C. me(3;5]. D. me(1;3].

C6 bao nhiéu gié tri nguyén ctia tham sé 7 dé d6 thi hamsd y = x* —8x” + (m2 +1 l)x —2m* +2
¢6 hai diém cuc tri ndm vé hai phia cua truc Ox .

A. 4. B. 5. C. 6. D. 7.

Cho hamsd y=x" - (2m + l)x2 + (m + l)x +m—1.C6 bao nhiéu gia tri ctia s tu nhién m < 20
dé @6 thi ham sd ¢6 hai diém cyc tri nam vé hai phia truc hoanh?

A. 18. B. 19. C. 21. D. 20.

Co6 bao nhiéu gid tri nguyén cua tham s6 M dé dd thi cua ham s
y=x —(m + l)x2 + (m2 - 2)x —m? +3 c6 hai diém cuc tri va hai diém cuc tri d6 ndm vé hai phia
khéac nhau dbi véi truc hoanh?

A. 2. B. 1. C. 3. D. 4.

Tim tat ca ca céc gia tri cua tham s6 m dé y = X3 —3x2 +mx —1 dat cuc tri tai X;,X, thoa man
X +x =6

A. m=-3 B. m=3 C. m=-1 D. m=1

C6 bao nhiéu gia tri nguyén cua M dé ham s§ f (x) =2x"—6x> —m+1 c6 cac gia tri cyc tri trai
dau?

A. 7. B. 9. C.2. D. 3.

Cho ham s6 y =2x"+3(m—1)x> +6(m—2)x—1 voi M 1a tham sb thyc. Tim tat ca céc gia tri

cia M dé ham so c6 diém cyc dai va diém cyc ti€u nam trong khoang (—2; 3) .

A.me(-L4)N\{3}.  B.me(3;4). C. me(L;3). D. me(-L4).
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Cau 82:

Cau 83:

Cau 84:

Cau 85:

Cau 86:

Cau 87:

Cau 88:

Cau 89:

Cau 90:

Cau 91:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Cho ham sb =x" =3mx’ +4m* -2 co @b thi (C) va diém C(l;4). Tinh tong cac gia tri
nguyén duong ctia M dé (C ) c6 hai diém cuc tri 4, B sao cho tam giac ABC c6 dién tich bang
4.

A. 6. B. 5. C.3. D. 4

Cho ham sb y= 2x° + 3(m — 1) x? + 6<m — 2) x—1 V6i 1 1 tham sb thuc. Tim tat ca cac gia tri
cla s, dé ham s c6 diém cuc dai va diém cuc tiéu ndm trong khodng (—2; 3) .

A. m€<—1;3)u<3;4>. B. m€(1;3). C. m€(3;4). D. me(—1;4>.

Téng tht ca cac gié tri thuc ctia tham sé m dé ham sé: y =3x" + 2(m + l)x2 —3mx+m—35cé hai
diém cyc tri X;;X, dong thai y(x,).y(x,)=0 la:

A. 21 B. -39 C. -8 D. 34/11-13

Goi S 1a tap cac gia tri dwong cta tham sb ,,, sao cho ham s§) = X =3mx* +27x+3m-2 dat
cuec tri tai X;,X, thoa man ‘xl —xz‘ <5 Biét S= (a;b]. Tinh T=2b-a.

A T=+51+6 B. T =+/61+3 C. T=+61-3 D. T=+51-6

3
. \ oA T A A 21 s A X L1 s iR
Goi S 1a tap hop cac gia tri nguyén cia tham s6 m dé ham so y = 3 2x* +mx+3 c6 hai diém

cuc tri x,,x, <4.S6 phan tir cia S bang

A. 5. B. 3. C. 2. D. 4.

C6 bao nhiéu gia tri nguyén cua tham s6 m dé diém M (2m’;m) tao véi hai diém cuc dai, cuc
tiéu ctia do thi ham s6 y =2x" —3(2m+1)x* +6m(m+1)x+1 (C) mot tam giac c6 dién tich nhod
nhat? .

A0 B. 1 , C.2 q D. khong ton tai 7
Tim tat ca céac gia tri thyc ctua tham s thuc m d€ duong thang di qua hai diém cuc dai, cuc tiéu
cua d thi ham s6 y = x* —3mx+2 cit duong tron (C) c6 tam (1;1), bén kinh bang 1 tai hai
diém phan biét A,B sao cho di¢n tich tam giac IAB dat gia tri 1on nhat.

243 2443 C1£43 b o 225
T3 "2 "2 T
Biét d6 thi ham s6 y=x’+ax’ +bx+c c6 hai diém cuc tri M(xl;yl),N(xz;yz) thdéa man

A. m B. m C. m

X, (yl -, ) =) (x1 - xz) . Gid tri nho nhat cua biéu thirc P = abc +2ab + 3¢ bang

A2 B -2 c. 34 p. L

4 4 36 6

Cho ham sb y = x* —3mx’ +3(m2 —l)x—m3 —m (m 1a tham s6). Goi 4, B 1a hai diém cuc tri
ctia d6 thi ham sb va 1(2;— 2). Téng tat ca cac gia tri cia m débadiém I, 4, B tao thanh tam
giac noi tiép dudng tron cé ban kinh bang \/g la

% B.%- c._%. D.%-
Cho ham s6 y=x’—6mx+4 ¢6 dd thi (C, ). Goi m, 1a gid tri ciia m dé duong thing di qua
diém cuc dai, diém cyc tiéu cua (C, ) cit duong tron tam (1;0), ban kinh J2 tai hai diém
phan biét A, B sao cho tam giac 4B c6 dién tich 16n nhét. Chon khéng dinh dung
A. my e(3;4). B. m, €(1;2). C. my €(0;1). D. m, €(2;3).
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Cau 92:

Cau 93:

Cau 94:

Cau 95:
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Biét m, 1a gi4 tri ciia tham s m dé ham s y=x’ —3x* +mx—1 co hai diém cuc tri x,,x, sao
cho x> +x,” —x,x, =13. Ménh d& nao du6i day dung?

A. mye(-1;7). B. m, €(7;10). C. mye(-15-7).  D.m,e(-7;-1).

Goi A4, B 1a hai diém cuc tri ctia dd thi ham sé f (x)=-x"+3x—4 va M (x,;0) 1a diém trén
truc hoanh sao cho tam gidc MAB c6 chu vi nho nhat, dat T = 4x,+2015. Trong cac khang dinh
dudi day, khang dinh nao dung?

A. T=2017. B. T =2019. C. T=2016. D. T =2018.

Téng tit ca cac gia tri cua tham sb thuc m sao cho dd thi ham sé y = x° —3mx’ +4m’ c6 diém
cuc dai va cuc tiéu d6i xting voi nhau qua dudng phan giac cta goc phan tu thir nhit 1a

2 1 L

A —. B. —. C.0. D. —.
2 2 4

Cho ham s0 y =2x" =3(m+1)x* +6mx+m’. Tim m d¢ do thi ham s6 c6 hai diém cuc tri 4, B

sao cho d0 dai 4B = V2.

A.m=0. B. m=0 hoac m=2. C. m=1. D.m=2.
DANG 7. TIM M PE HAM SO TRUNG PHUONG CO CUC TRI THOA MAN PIEU KIEN CHO
TRUOC
MGt s6 cong thive tinh nhanh “thwong gap“
lién quan cwc tri ham sé y = ax* +bx’ +c
| cwetri: ab>0 3 cuctri: ab< 0
- 1 cuc tiéu 1 cuc dai 1 cuc dai, 2 cuec dai,

Cau 96:

Cau 97:

tiu tiéu

4
A(0;¢),B —‘/—i;—A ,C ,/—i;—A :AB:AC:,f b 2—£,BC:2,/—i
2a  4a 2a  4a 16a 2a 2a

v6i A = b* —4ac

3
, A —
Phuong trinh qua diém cuc tri: BC: y = 1 va AB,AC:y= i[‘ /2—b] x+c
a

a
3 5
Goi BAC = a, ludn ¢6: 8a(1+ cosar) +b*(1—cosar) =0 = cosa = b3 +8a va §*=— b 3
b’ —8a 32a
3\ \ \ . 2 2 7 2 A \ ,
Phuong trinh duong tron di qua 4,B,C:x° + y* —(c+n)x+cn=0, v6i n= PR ban
a
. \ \ .k s b’ —8a
kinh duong tron ngoai tiép tam giac la R = ”
a

Cho ham sé y=x*-2x"+2. Dién tich S cia tam giac c6 ba dinh 14 ba diém cuc tri ciia d6 thi
ham sb da cho co gia tri 1

A. §=3. B.S=%. C. S=1. D. §=2.

Tim m @& d6 thi ham sé y =x" —2mx* +1 ¢6 badiém cuc tri 4(0; 1), B, C thoaman BC =4?

A. m=+2. B.m=4. C. m=+4. D. m=+2.
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Cau 98:

Cau 99:

Cau 100:

Cau 101:

Cau 102:

Cau 103:

Cau 104:

Cau 105:

DANG 8.
TOAN

Cau 106:

Cau 107:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Cho ham s6 y=x"—2mx’ —2m* + m* ¢6 dd thi (C). Biét @6 thi (C) c6 ba diém cuc tri 4, B, C
théa man ABCD la hinh thoi vé1 D (O; —3) . S& m thudc khoang nao sau day?

A. me 1,2 . B. me 2;2 . C.me —1;l . D.me(2;3).
25 5 2

Goi S 1a tap hop tat ca céc gid tri cta tham s6 m dé d0 thi ham sé y =x* —2(m+1)x* +m* co ba
diém cyc tri tao thanh ba dinh ctia mot tam giac vudng. S6 phan tir cia tap hop S 1a

A. 2, B. 0. C. 4. D. 1.

Cho ham s y = xt—2mx? +1 (1) Tdng lap phuong céac gia tri ciia tham s6 m dé do thi ham s6

(1) ¢6 ba diém cuyc trj va dudng tron di qua 3 diém nay c6 ban kinh R =1 bang

A.#. B. 1+2‘/§. C. 2445, D. —1++/5 .

Goi S la tap hop tit ca cac gia tri thuc cua tham s6 m d& dd thi (C) ctia ham sé

y=x"=2m’x* +m* +5 co ba diém cuc tri, dong thoi ba diém cuc tri 6 cung voi gde toa 46 O
tao thanh mot tir giac noi tiép. Tim s6 phan tir cua S .

A. 1. B. 0. C.2. D. 3.

Cho ham sé y =x" —2mx* —2m* +m" ¢6 @6 thi (C). Biét dd thi (C) c6 ba diémcuc tri 4, B,

C va ABDC 1a hinh thoi trong d6 D(O; —3) , A thudc truc tung. Khi d6 m thudc khoang nao?

1 1
A. me 2;2 ) B.me| -1;—|. C. me(23). D.me —;2 .
5 2 2°5

Goi 4, B, C 1a cac diém cuc tri caa dd thi ham s§ y = x* —2x* +4 . Ban kinh duong tron ndi
tiép tam gidc ABC bang
Al B. 2 +1. C.\2-1. D. V2.
Chohamsb y=x"+2(m—-4)x>+m+5 c6dd thi (C,). Tim m dé (C, ) c6 badiém cyc tri tao
thanh mot tam giac nhan goc toa dd O 1am trong tam.

17
=5

Goi m, 1a gia tri cia tham s6 m dé d6 thi hams6 y = x* +2mx* =1 c6 ba diém cuec tri tao thanh

17
A.mzlhoécm=7. B. m=1. C.m=4. D. m

mot tam gic ¢ dién tich bang 4+/2 . Ménh d@ nao sau day dung
A. my e(-10]. B. m, e(-2;-1]. C. my (—o;-2]. D. m, e(-1;0).

TIM M PE HAM SO BAC 2 TREN BAC 1 CO CUC TRI THOA MAN YEU CAU BAI

Viét phuong trinh dudng thang di qua hai diém cyc tri ctia d6 thi ham s y = %
A, y=2x+2. B. y=x+1. C. y=2x+1. D. y=1-x.
Diéu kién cua tham s6 m dé ham sb y= xl:xx ¢6 cuc dai va cuc tiéu 1a

A.m<1. B. m>-1. C.m<2. D.m>-2.
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Cau 108:

Cau 109:

Cau 110:

Cau 111:

Cau 112:

Cau 113:

Cau 114:

Cau 115:
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X +mx+2m

Goi S latap hop tAt ca céc gia tri thyc ciia tham s6 m dé dd thi ham sb y= —l c0 hai
X+
diém cuc tri A, B vatam giac OAB vudng tai O. Téng tat ca cac phﬁn trcua S bﬁng
A. 9. B. 1. C. 4. D. 5.
2
ALY A - X' +2x+m . . J L1 s 2R . o
Biét rang do thi (H ) :y=——— (v6i m la tham so thuc) c6 hai diém cuc tri la 4, B. Hay

y—
tinh khoang cach tir goc toa do O(0;0) dén dudng thang AB.
2 J5 3 1

A —=. B. - C.—=. D. .
J5

5 5 5

2 2
. . . + mx + .
Goi S1a tap hop cac gia tri thuc ctia tham s6 m d€ do6 thi ham s6 y = % ¢o hai diém
x_
cuctri 4,B.Khi ZAOB =90° thi tong binh phuong tit ca cic phan tir cia S bang:
A 1 B. 8 C 1 D. 16
‘Te- . 8. Y . 16.
x> —mx
Véi tham sO m , d6 thi cia ham s6 y = " co hai diémcuctri 4, B va AB=5.Ménh dé
X
nao dudi day dung?
A.m>2. B. 0<m<1. C.l<m<?2. D. m<0.
Sl £ X1 £ x> +mx+1 cL iR .
Gia tri ciia tham sO m dé€ hamso ¥ = f dat cuc dai tai diem x, =2 la:
xX+m
A. m=-1. B. m=-3. C.m=1. D. m=3.
2
. . "+ mx+1 o . A X ,
bé ham s0 y = —— dat cyc dai tai x = 2 thi m thudc khoang nao?
r+m
A (0:2). B. (—4-2). c. (~20). D. (24).
Chohamsb y=x+p +L1 dat cuc dai tai diém A(—Z;—Z) . Tinh pq .
X+
1
A. pg=2. B. png. C. P(]:\/g D. pg=1.
. X +mx+1 ' . . _ . , .
Cho hamso V= W (v61 m 1a tham so). Tim tat ca cac gia tri cia tham s6 m d¢ ham so

co gia tri cyc dai la 7.
A.-m=7. B. m=5. C. m=-9. D. m=-5.
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UNG DUNG PAO HAM
I PE KHAO SAT HAM SO

 CHUONG |

BAI 2: CUC TRI CUA HAM SO

@ HE THONG BAI TAP TRAC NGHIEM.

DANG 1. TIM CUC TRI CUA HAM SO DUA VAO BANG BIEN THIEN, PO THI CUA HAM SO
S (x); /(%)
1. Dinh i cuc tri

o Diéu ki¢n can (dinh li 1): Néu ham s6 y = f(x) ¢ dao ham trén khoang (a;b) va dat cuc dai
(hodc cuc tiéu) tai z thi f'(z)=0.

o Diéu kién di (dinh Ii 2):

Néu f/(x) doi ddu tir dm sang dwong khi © di qua diém T (theo chiéu tang) thi ham sé y = f(z)
dat cwc tiéu tai diém T,

Néu f'(z) doi dau tir dwong sang am khi x di qua diém x_(theo chiéu ting) thi ham sé y = f(x)
dat cwe dai tai diém T,

o Pinh li 3: Gid sir y = f(x) c6 dao ham cap 2 trong khodng (z, —h; o+ h), voi h > 0.
Khi do:

Néu y'(z.) =0, y"(z.) > 0 thi x_la diém cuc tiéu.

Néu y'(z)) =0, y"(z,) < 0 thi z, la diém cuc dgi.

- Cic THUAT NGU can nhé

o Piém cye dai (cuc tiéu) ciia ham sé la x_, gid tri cwe dgi (cuc tiéu) ciia ham s6 la f (z)
(hay y_, hodc y..). Piém ciee dai ciia do thi ham so la M(z_; f(z.)).

y'(z)=0

o Néu M(z ;y ) la diém cyc tri ciia do thi ham s6 y = f(z) = :
T M(z;y,) €y = f(z)
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Gia tri cuc dai (cuc dai)
ctia ham s&

y/‘D

Diém cuc tiéu
ctia ham s6&

@
it ittt i e X
Gia tri cuc tieu U L ot T

: N
(cue tiéu) &0}\,0 S
ctia ham s& @{6 . '27«6
&

Caul: Chohamsd y=f (x) lién tuc trén R va c6 bang bién thién nhu sau

X — Q0 1 3 + o0
V! + 0 - +
2 + o0
y /
s 1
Ménh dé nao duéi day dung?
A. Ham sd ¢6 gia tri cuc dai bang 1. B. Ham s6 c6 gia tri nho nhat trén R bang —1.
C. Ham s6 dat cuc tiéu tai diém x=3. D. Ham s6 chi c6 mét diém cuec tri.
Loi gidi

1. Dang toan: Pay 13 dang toan tim cyec trj ciia ham sb dua vao bang bién thién
2. Phuong phap:

Ap dung dinh nghia; dinh 1i vé cuc tri ctia ham sd.

Ap dung dinh nghia; quy tic tim gia tri 16n nhét, gia tri nho nhét ctia ham sb.

3. Hudng giai:

B1: Xéc dinh cuyc trj theo tinh chit sau:

Cho hamsd y = f (x) xac dinh trén D.

Piém x, € D 1a diém cuc tri ciia ham s6 y = f(x)khi f'(x,)=0hodc f’(x,)khong xac dinh
va f'(x)doi dau khi di qua x,.

B2: Xéc dinh gi tri 16n nhat nho nhat bang dinh nghia

Cho ham s6 y = f(x)xdc dinh trén D.

. {f(x)gM,VxeD = max f(x)=M.
Ix,eD:f(x,)=M  xD

:>m3nf(x)=m.

. f(x)Zm,VxeD
Ix,eD:f(x,)=m

B3: Chon ra dép an bai toan.
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Tir d6, ta c6 thé giai bai toan cu thé nhw sau:
Chon C
Tir bang bién thién ta thdy ham sb dat cuc tiéu tai diém x =3.

Phuong an A sai vi gia tri cyc dai cua ham so bang 2.

Phuong an B sai vi ham s6 khong c6 gia tri nho nhat trén R ,( lim f(x)= —oo) .

X—>—00
Hoc sinh thudong nham gia tri cuc ti€éu bang —11a gia tri nho nhat.
Phuong 4n D sai vi ham s6 ¢6 hai diém cuc tri.

Chohamsd y= f (x) ¢6 bang bién thién nhu sau:

x — e 0 1 -+ oo
v + 0 +
—+ = —+ = 10
]
, \ /
= 5
—1

Tim s diém cuc tri cuia d6 thi ham sé y = f (x)

Al B. 0. C.2. D. 3.
Loi gidi

Chon A

Ttr bang bién thién cta dd thi ham s ta thdy ham s6 c6 dung mét cuc tri. Chon dap an A
Cho ham sd y = f(x) x4c dinh, lién tuc trén R va c6 bang bién thién nhu sau:

T —00 0 1 400
v + - 0 4
0 +o0
Y / \ /
—00 —1

Khing dinh nao sau day 14 sai?

A. Ham s6 ¢6 dung 2 cuc tri.

B. Ham s6 ¢6 dang 1 diém cuc tri.

C. Ham s co gia tri cuc tiéu bang —1.

D. Ham s6 dat cuc dai tai x =0 va dat cuc tiéu tai x=1.

Loi giai

Chon B

Dua vao bang bién thién ta c6 ham sb dat cuc dai tai x=0va gia tri cuc dai béng 0; ham sb dat
cuc tiéu tai x=1va gia tri cyc tiéu bﬁng —1. Do do6 khéng dinh sai 1a ham sb ¢c6 ding 1 diém

cuc tri.
Cho ham s6 y = f(x)lién tuc trén R va c6 bang xét ddu f'(x)nhu sau
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Caiu 5:

Ciu 6:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

X —0 -1 0 2 4 —+00
ol o+ 0 - | + 0o - 0 +

Ham sd y = f(x) c6 bao nhiéu diém cuyc tri?
A. 1. B. 2. C.3.

IS
N

Loi giai
Chon D
Ham s6 f(x)lién tyc trén R .
Tir bang xét ddu ta thdy 7'(x)d6i ddu khi qua x=—1,x=0,x=2,x =4nén ham s6 di cho c6 4

diém cuec trj.
Cho ham s6 y = f(x)c6 dao ham trén R va d6 thi ham s6 y = f'(x) duoc cho nhu hinh V&,

A :l.'
1
-1 / \1

0 X
Chon khang dinh diing
A. f(x)dat cyc dai tai x=0. B. f(x)dat cyc tiéu tai x=—1.
C. f(x)dat cyc tiéu tai x=1. D. f(x)co6 ba diém cuc tri.

Loi giai
Chon B
Ta c6 bang bién thién
X — -1 +x
f(x) - 0 + 0 -

Dua vao bang bién thién ta théy ham s6 dat cuc tiéu tai x=—1.

Cho ham s6 y = f(x)c6 bang bién thién nhu hinh v& duéi day. Khang dinh ndo sau day 1a ding?
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

x | —m 2 4 +ic
V' + 0 - 0 +
3 40
3 / \ /
—a0 -2
A. Ham sb dat cuc dai tai x=4. B. Ham sb dat cuc tiéu tai x =-2.
C. Ham sd dat cuc tiéu tai x=3. D. Ham sb dat cuc dai tai x=2.
Loi giai

Chon D
Dua vio bang bién thién ta co:
Ham s6 dat cuc dai tai x=2, gidtricuc dai y., =3.

Ham s6 dat cuc tiéu tai x=4, gia tri cyc dai y., =-2.

Cau7: Chohamsd y=f(x)co dao ham lién tuc trén R. Do thi ham sé y = f'(x) nhu hinh v& sau:

S6 diém cuc tri cia ham s6 y = f(x)—Sx la:

A. 2. B. 3. C. 4.

=

Loi giai
Chon D

=Y

0 1

Taco: y'= f'(x)-5; y=0< f'(x)=5. Déu dao ham sai )’
Dua vao do thi, suy ra phuong trinh f’(x)=5c6 nghiém duy nhat va d6 la nghiém don.

Nghia 12 phuong trinh y' = 0¢6 nghiém duy nhat va y'd6i ddu khi qua nghiém nay.
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Cau 8:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Vay ham ) y= f(x) —5x 6 mot diém cuc tri.

Cho hamsd y = f (x) c6 bang xét diu dao ham nhu sau

X —00 —2 0 1 3 +00
f'(x) + 0 — 0 + 0 — 0 —
Ham s6 d3 cho ¢6 bao nhiéu diém cuc tri?
A. 3. B. 1. C.4. D. 2.
Loi giai
Chon A
Cach 1.

Nhin bang xét dau dao ham ta c6 bang bién thién ctia ham s6 y = f (x) nhu sau

X —00 -2 0 1 3 +00

()

Vay ham s6 da cho c6 3 diém cuc tri.

Cach 2.

Tur bang xét dau cua f'(x), ta thdy f”(x)c6 4 nghiém phan biét, doi du khi qua céc nghiém
x=-2,x=0, x=1va f’(x)khong doi ddu khi qua x =3. Vay ham s da cho c¢ 3 diém cuc

tri.
DANG 2. TIM CUY'C TRI CUA HAM SO KHI BIET BIEU THUC f(x); /()

% Bai toan: Tim cac diém cuc dai, cuc tiéu (néu c6) ciia ham sd y = f(x).
= Phuong phap: Su dung 2 qui tc tim cuc tri sau:
Quy tic I: sir dung ndi dung dinh Iy 1
e Budc 1. Tim tap xac dinh D cia ham $0.
e Buéce 2. Tinh dao ham y'= f'(x). Tim cac diém x,, (i=1,2,3,..,n) ma tai d6 dao ham béng 0
hoac khong xéc dinh.
« Budre 3. Sip xép cac diém x, theo thir ty tdng dan va 1ap bang bién thién.
e Budc 4. Tu bang bién thién, suy ra céac diém cuc trj (dya vao ngi dung dinh 1y 1).
Quy tiic II: sir dung ndi dung dinh Iy 2
e Budc 1. Tim tap xac dinh D cia ham $0.
e Budc 2. Tinh dao ham y'= f'(x). Gidi phuong trinh f'(x)=0 va ki hiéu «x, (i=1,2,3,...,n) la
cac nghiém cua no.
e Budc 3. Tinh f"(x) va f"(x,).
o Bud6c 4. Dya vao diu clia y'(x,) suy ra tinh chat cuc trj cta diém . :
+ Néu f"(x,)<0 thi ham s6 dat cuc dai tai diém X,.

+ Néu f"(x;)>0 thi ham s6 dat cuc tiéu tai diém X;.
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Cau 10:

Cau 11:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Cho ham s6 f(x) c6 dao ham f'(x)= x(l—x)2 (3—x)3 (x—2)4 véi moi x € R. Piém cuc tiéu

cua ham so da cho 1a

A x=2. B. x=3. C. x=0. D. x=1.
Loi giai

Ta co

x=0

=1

£(x)=x(1-x) (3-x) (x=2)' = f'(x) =0 | )

x:

x=3

Béng xét ddu dao ham.

- ‘ —0 0 1

(]
%)
+
H

f‘[xl‘ - B B os b o =

Suy ra ham s6 f (x) dat cyc tiéu tai x=0

Cho hamsé f(x) c6 dao ham f'(x)=x(x—1)(x-2),Vx e R. Sé diém cyc tri cia ham s6 da

cho la
Al B. 3. C.5. D.2.
Loi giai
x=0
Tacod: f'(x)=0=x*(x-1)(x-2)=0<|x=1.
x=2
Béng xét dau:
X — 0 1 2 +
f'(x) - 0 + 0 - 0 9+

Dua vao bang xét du nhan thdy ham sé £ (x) c6 3 diém cuc tri.
Ham s6 y = f(x) c6 dao ham f’(x)=(x—1)(x-2)...(x—2019), VxeR.Hamsb y= f(x)

¢0 tat ca bao nhiéu di€ém cuc ti€u?

A. 1008 B. 1010 C. 1009 D. 1011
Loi giai
Chon B
=1
x=2
Ta co: f’(x):(x—l)(x—2)...(x—2019):0<:>
x=2019

f'(x)=0 c6 2019 nghiém bi 1¢ va hé s6 a dwong nén c6 1010 cyc tiéu
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Cau 12:

Cau 13:

Cau 14:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Hamsé f(x) codaoham f'(x)=x*(x+1)(x~2)’, YxeR.Hbi f(x) c6 bao nhiéu diém cuc

dai?
A. 2. B. 0. C.1. D. 3.
Loi giai
=0 x=0

Taco f'(x)=0&=|x-1=0 < |x=1.
(x-2)=0 |¥=2

Bang bién thién

T —00 2 +00

f(x) + 0 - 0 - 0 +

@ | / \ _ -

Dua vao bang bién thién suy ra ham sé c6 1 diém cuc dai.
Cho ham sd f(x)co dao ham 1a f'(x)= x(x—l)(x+2)2 VxeR. SO diém cuc tri ctia ham sd

1a?

A. 5. B.2. C. 1. D. 3.
Loi gidi
x=0
Taco f’(x)=O<:> x=1 .Do x=0, x=1 langhiém don, con cac nghi€ém va x = -2 la nghiém
x=-2

boi chdnnén /f’(x) chi doi khi di qua x=0, x=1.

. a>0 ,
= Ham s6 (I)Q{A, 0<:>m2—4>0<::>m<—2vm>2cc') 2 diém cuc tri.
<

Cho ham sé f'(x) ¢6 dao ham f'(x)= (x—l)(x—2)2 (x—3)3 (x—4)4, Vx e R. Sb diém cuc tri

cua ham so da cho la

A.3 B. 5 C.2 D. 4
Loi giai
Chogn C
x=1
rm=oe|
x=4
Bang bién thién:
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Cau 15:

Cau 16:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

—ao 1 2 3 4 +ac

76 ; S R —
) _x,/"" \\“—‘\——-‘ _H-—f""fiﬂ

Duya vao bang bién thién: S& diém cuc tri cua ham s6 da cho 1a 2.
Cho ham sd f(x) c6 dao ham f'(x)=x(x —1)(x—2)2 ,Vx e R. S6 diém cuc tri cia ham sb da

cho la
A.S. B.2. C. 1. D. 3.
Loi giai
=0
Taco f'(x)=0 < x(x—l)(x—2)2:O < [ x=1.
=2
Lap bang xét du cia f'(x) nhu sau:
z |—o0 0 1 2 +00
fl(z) F 0 = § = 0 <

Tathdy f'(x) doi déu khi di qua cdc diém x=0 va x=1,do d6 hamsé y = f(x) c6 hai diém

cuec tri.
Cho ham s y = f(x) c6 dao ham f’(x)= (x—2)(x2 —3)(x4 —9). S6 diém cyc tri cia ham sb
y:f(x) la
A. 3. B. 4. C.2. D. 1.
Loi gii
f’()c)z()c—Z)(xz—?a)2 (x2+3>:(x—2)(x—\/§)2 (x+x/§)2 (x2+3)
x=—3
f’(x):O<:>(x—2)(x+x/§)2(x—x/§)2(x2+3)=0<:> x=3 .
x=2
Béng bién thién
x —00 —V3 V3 2 +00
f'(x) -0 - 0 - 0 +
TNy
f(x) \f(\/g)
f(2)
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Cau 17:

Cau 18:

Cau 19:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Tur bang bién thién ciia ham sé y = f(x), ta thdy ham s6 y = f (x) c6 dung 1 diém cuc tri.
Néuham sé f(x) co dao ham la f"(x)=x’ (x—2)(x* —x—2)(x+1)" thi tong céc diém cyo tri
cua ham sé f(x) bang
A. —1. B.2. C. 1. D. 0.

Loi gidi
Co f'(x)=x*(x—2) (x+1)". Ta thdy f'(x) chi dbi ddu qua nghiém x = —1 nén ham sé
f(x) c6 dang mot diém cye tri la x=—1.
Vay tdng cac diém cyc tri cia ham sé f(x) bang —1.
Cho hamsb y = f(x) c6 dao ham trén R va f"(x)=(x—1)(x~2)" (x+3). Sé diém cuc tri clia

ham so0 da cho la:

A. 3 B. 1 C.0 D. 2
Loi giai
Chon D
x=1
Taco f'(x)=0<| x=2
x=-3
Bang bién thién
I | —ow -3 1 2 + @
F'(z) + 0 - 0 + 0 +
+ oo
f(z) / \
—oo

Ttr bang bién thién ta thdy ham sb da cho c6 2 diém cuc tri.

2
Cho ham s y = al +13 . Ménh dé nao duéi day ding?

X+
A. Cyc tiéu ctia ham s6 bang -3 B. Cyc tiéu ciia ham s6 bang 1
C. Cyc tiéu ctia ham s6 bang —6 D. Cuyc tiéu ctia ham s6 bang 2

Loi giai
Chon D
"1 Cach 1.
, X +2x-3 ) x=-3
Taco: y)=—"—F—;y=0x"+2x-3=0<
(x + l) x=1

Lap bang bién thién. Vay ham s6 dat cuc tiéu tai x =1 va gia tri cuc tiéu bf‘mg 2.
[ Cach 2.
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Cau 20:

Cau 21:

Cau 22:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

2 ox— -3
Taco y =X T2 73y po i +20-3=00|
(x+1) x=
8 . 1 1
"= .Khid6: y"(1)==>0; y"(-3)=-——<0.
d (x+1) Y(1)=5>055"(3)=—5

Nén ham so dat cuc ti€u tai x =1 va gia tri cuc ti€u bang 2.

Diém cuc dai caa do thi ham sb y= x*—6x>+9x ¢b téng hoanh d¢ va tung do béng

A. 5. B. 1. C. 3. D. 1.
Loi giai
. 2 x=1
Taco: y'=3x"-12x+9=0&
X =
Bang bién thién
T — @ 1 3 +
v’ + - 0 +
4 + oo
r x
y } .'x.\__. f‘__,.-""
—m f,”» -\_\* D ,«"'ﬂ
Khi do: x, =1=y, =4=x +yep =5.
Tim gia tri cyc tiéu Y., ctiahamsdy=—x"+3x—4.
A Yo =6 B. yer=—1 C. Yor =—2 D. yor =1
Loi giai
Tap xacdinh: D=R; y' =-3x"+3; ) =0 < x==+1.
Bang bién thién
r |ox 1 1 Fox
' - 0 o+ 0 -
o 5
i -0
Vay yeop =y(1)==25 yor = y(~1)=—6.
Gia tri cyc tiéu Yer cuaham s6 y=x’-3x"+4 la:
A. y,=0. B. y.,=3. C.y,=2. D. y.,=4.
Loi giai

Tacod y' =3x"—6x, y' =6x—6
'~ 0 x=0
=0
4 x=2

y"(O) = —6,y"(2) =6
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Cau 23:

Cau 24:

Cau 25:

Cau 26:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Do d6 ham s6 dat cyc ticu tai x=2 = y., = y(2)=0.

Do thi ham s6 y= x* —x* +1 ¢6 bao nhiéu diém cuc tri co tung do la s6 duong?

A. 3. B. 1. C.2. D. 0.
Loi giai

Tap xac dinh D=R.

x=0=>y=1

y'=4x'-2x; Y =0 NG 3.
TR Ty

Suy ra dd thi co ham s y =x* —x* +1 ¢6 3diém cuc tri c6 tung d6 1a sé duong.

Ham s6 nao dudi day khong co cuc tri?

2
1 2x—-2
A,y:x i B. y= al C. y=x"-2x+1 D. y=-x+x+1
X x+1
Loi giai
+ Xét ham s6 y:2x_2.
x+1
N : 4
Tap xac dinh Dz]R\{—l}, V=——=5>0,VxeD.
x+1)

Nén ham s0 ludn dong bién trén tung khoang xac dinh.

2x-2

Do d6 ham sb y =
x+1

khong c6 cuc tri.

Tim gia tri cuc dai cia ham s6 y =x* —=3x> 2.
A. 2. B. 0. C.2. D. 1.

Loi giai

Tap xéac dinh cua ham sbla D=R.

X
Tacc’):y’:3x2—6x:>y’:0<:{

y"'=6x-6="(0)=—-6<0=Gid tri cyc dai cia ham s6 1a: y(0)=-2.

. 1 1 .2 . a2
Hams6 y =ZX4 —§x3 —%xz —3x+2019m (m e R) dat cyc ticu tai diém:

A. x=3. B. x=-3. C.x=1. D. x=-1.
Loi giai
TXD: D=R.

x=3

y'=x3—x2—5x—3;y’:0C>x3—x2—5x—3=O<:>|: 1
X=-
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Cau 27:

Cau 28:

Cau 29:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Ham so dat cuc tiéu tai x =3.

Ham s y= §x3 +x2 —3x+1dat cuc tiéu tai diém

A. x=-1. B. x=1. C. x=-3. D. x=3
Loi giai
Ta c6 ham Séy:%x3+x2—3x+10(') tap xac dinh D=R.
12 x=1
y=x+2x-3; y=0c
x=-3
y'=2x+2; y'(-3)=—-4<0; y'(1)=4>0.
Suy ra ham s6 dat cuc tiéu tai diém x =1.
Tim s6 diém cuc tri ciia ham sd y:x4—2x2.
A. 2. B. 4. C. 3. D. 1.
Loi giai
Chon C
Tw ludn
Tap xac dinh: D=R.
' 3 XZO
V' =4x -4x=0 B
Bang bién thién:
T —00 -1 0 1 400
y - 0 + 0 - 0 +
+00 0 +00
[} \ . / \ : /

Duya vao bang bién thién suy ra ham sb ¢ 3 diém cuc tri.
Trdc nghi¢gm

. L1 . 4 2 L1 A A \ o~ 7 < X .
Ham s béc 4 tring phuong ¥ =ax" +bx" +c¢ c6 hé sb a.b <0 thi s& c6 3 diém cuyc tri.
Vay chon ngay dap an C.

.2 SR o aA 11y A 3 2 \
Piém cuc tiéu ctia d6 thi ham s6 ¥y =—X"+x" +5x-5 1a
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Cau 30:

Cau 31:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

A (~1:-8) B, (0:-5) c. @%j . (1:0)
Loi giai
Chon A
x=-1

Y =-3x"+2x+5=0& x_5
3

Y'=—6x+2.
Ta co: y”(—l) =8>0 = Ham sd dat cyc tiéu tai x=—1; Y, = y(—l) =-8.

Vay diém cyc tiéu cta dd thi ham sb 1a (—l; —8) .

Ham s6 nao trong bdn ham s6 duoc liét ké dudi day khong c6 cuc tri?

A y=23, B. y=x". C.y=-x+x, D. y=|x+2.
x+2
Loi giai
Chon A
+Hémséy:2x_3
x+2

Tép xac dinh: D = (—OO; —2) u(—2;+00) .
C6 y'=———=>0Vxe D=ham s6 ludn dong bién trén timg khoang xac dinh = ham s

khong c6 cuc tri.

Cdc ham so khac deé dang chung minh dwoc y’ co nghiém va doi dau qua cac nghiém. Riéng
ham so cuoi y’ khong xac dinh tai -2 nhung ham so xdc dinh trén R va y’ doi dau qua -2 do do
co ham 5o co diém cuc tri x = -2.

DANG 3. TIM M PE HAM SO PAT CUC TRI TAI x =1,
Buée 1. Tinh y'(x,),»"(x,)
Buéc 2. Giai phuong trinh y'(x,)=0=m?

I3 14 . . " > 0 —> = CT
Buéc 3. Thé ,,, vao y"(xo) néu gia tri 7 %o
y"<0—>x,=CD

DANG 3.1 HAM SO BAC 3
Tim gi4 tri thuc ctia tham s6 7 dé ham s6 y = %f —mx*+ (m2 —4)x+3 dat cuc dai taix = 3.
A. m=-1 B. m=-7 C.m=5 D. m=1
Loi giai
Chon C

Tacod y' =x’ —2mx+(m2—4); V'=2x-2m.
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Cau 32:

Cau 33:

Cau 34:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

\ A 1 L o y'(3)=0
Ham so y:—x3—mx2+(m2—4)x+3 dat cuc dai tai x =3 khi va chi khi:
3 y"(3)<0

mzl(L)
9—6m+m’—4=0 m*—6m+5=0
& = S m=5(TM).
6-2m<0 m>3
m>3
Vay m =5 1a gia tri can tim.
Tim ,,. déham sb y:x3—2mx2 +mx+1 dat cuc tiéu tai x =1

A. khong ton tai ,, . B. m=+1. C.m=1. D.me{l;Z}.
Loi giai

y'(l)z() {3—4m+m:0 m=1

Pé x =1 1a diém cuc tiéu cia ham s6 < . &
y (1) >0

=
6—-4m >0 m<5

Thir lai véi m=1, taco y=x —2x +x+1; ' =3x" —4x+1,

x=1
Y =03x"—4x+1=0 1.

X=—=

3
Bang bién thién:
R 1 1 +90
3

v’ + 0 - 0 +

Quan sat bang bién thién ta thay m =1 thoa yéu cau bai toan.

3eom=1.

\ K, 2 s N £ 213 £ 3 2 2 .
Tim tat ca cac gid tri cia tham s6 ,,, d€ hamsd Yy =X —3x"+mx+1 dat cuc tiéu tai x=2.

A. m=0. B. m>4. C.0<m<4. D.0O<m<4.
Loi giai
Chon A

¥'=3x"=6x+m; " —6x—6.

Sm=0.

y'(2)=0@{m:0

Ham sb dat cuc tiéu tai x=2 <
y'(2)>0 [6>0

Tim céc gié tri thuc ctia tham s m dé ham sb y= %x3 —mx* + (m2 - 4)x +3 datcuc daitai x =3

A.m=1,m=5. B. m=5. C.m=1. D. m=-1.
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Tap xac dinh R .
TaCé y':xz—zmx—{—mz—él’ y":2x—2m.

Pé ham sd y=%x3—mx2+(m2—4)x+3 dat cuc dai tai x =3 thi

=5
{y'(3)=0 {m2—6m+5:0 {m
= <

"(3) <0 62 0 m=1<m=5..
y()< -2m< .

CAau 35: C6 bao nhiéu sb thuc ,,, dé ham sb y=§x3—mx2+(m2—m+l)x+l dat cuc daitai x=1.
A. 0 B.2 C.1 D.3
Loi giai
Chon C
P'=x"=2mx+m’ —m+1
y"=2x—-2m

Ham so dat cuc dai tai x =1 néntacod

{y'(l)_o {m2—3m+2=0 {mzlvm:2
= =

)
y(1)<0 " [2-2m<0 m>1 =

Thir lai véi m=2 tacod y"=2x-4= y"(1)=-2<0
Do d6 Ham sd dat cuc dai tai x =1
Céu 36: Tim tat ca cac gia tri thuc ctia tham sd ,,, dé ham sb y= %x3 —mx® +(m+1)x—1 dat cuc dai tai

x=-2?
A.m=2. B. m=3. C.Khong ton tai ,,, . D. m=—1.

Loi giai
Chon D

Taco V' =x" =2mx+m+1,

Gia sir x = —2 1a diém cuc dai ciia ham sé dé cho, khi d6
V(2)=0& (=2) —2m(2)+m+1=0=5m+5=0=m=—1.

Véi m=-1,tacd y=§x3+x2—l-

x=-2

y':x2+2x;y’=0<:>x2+2x=0<:{ 0
X =

Ta c6 bang bién thién:
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Cau 38:

Cau 39:
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Dua vao bang bién thién, ta két luan m=—1 1a gia tri can tim.
Tap hop cac s6 thue M déhamsd y = X =3mx* + (m+2)x—m dat cuc tiéu tai x=1 1a.
A A1), B. {-1}. C. . D. R.
Loi giai
Chon C
Y =3x" —6mx+m+2
y'=6x—6m

L 2. Y m=0 —Sm+5=0 m=1__ o
Ham s6 dat cuc tiu tai x =1khi ¢~ & & khong c6 gia tri cua
y'(1)>0 6—-6m>0 m<l1

m

DANG 3.2 HAM SO PA THU'C BAC CAO, HAM CAN THUC ...

X4c dinh tham s6 m sao cho ham s y=x+ m\/; datcuctritai x=1.

A.-m=-2. B.m=2. C. m=-6. D. m=6.
Loi gii

Chon A

y'=f'(x)=1+7,(x>0)

x
Pé ham sd dat cuc trj tai x =1 thi f’(l):0<:>1+%:0<:>m:—2.

Thit lai véi m =2, ham sé y=x-23x c6 cuc tidu tai x =1, do d6 m=—2 théa mén yéu ciu
dé bai.

Tim tAt ca tham s6 thuc M dé ham sb y=(m—1)x4—(m2 —2)x2+2019 dat cuc tiéu tai x =—1

A. m=0. B. m=-2. C.m=1. D. m=2.

Chon D
Tap xac dinh: D=R.
Pao ham: y' = 4(m—1)x3 —2(m2 —2)x .

Ham sb dat cuc tiéu tai x =—1 :>y'(—1):() <:>—4(m—1)+2(m2—2):() C{m:(z)
m =
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Vé6i m=0, ham sb tro thanh y=—-x" +2x"+2019 . D3 thiy ham sé dat cuc dai tai x=—1.

Véi m=2, ham sb tré thanh y= x'=2x* +2019 .Dé théy ham sd dat cuc tiéu tai x=—1.

Vay m=2 thi ham s y:(m—l)x4—(m2—2)x2+2019 dat cuc tiéu tai x=—1.

5 4

. . . . X mx
Tat ca cac gia tri thuc cua tham s6 7 dé ham s6 y:?_T-I_Z dat cuc dai tai x=0 la:
A. meR. B. m<0. C.Khong tontai M. D.m>0.

Loi giai
Chon D
¥ omxt
pat f(x)=———+2.
' f( ) 5 4

Ta co: f’(x):x4—mx3.

Khi m=0 thi f/(x) =x">0, VxR nén ham sb khong c¢o cuc tri.

Khi m =0, xét f'(x):

0ex'-m’=0&x(x—m=0s e

xX=m
+ Truong hop m >0 ta c6 bang bién thién:
x —a 0 m 4+
fx) - 0 - 0 +
T
e — /
/ £(m)
™ i _
Dua vao bang bién thién ta théy ham sb dat cuc dai tai x=0.
+ Truong hop m <0 ta c6 bang bién thién:
x —ry " 0 +ru
fx) - 0 - 0 -
T
f(x)

/ ft) T /

— ™

Dua vao bang bién thién ta théy ham sb dat cuc tiéu tai x=0.

Nhu vay, dé ham sb dat cuc dai tai x=0 thi m>0.

C6é bao nhiéu gid tri nguyén cia ,, thudc khoang (—2019;2019) dé ham s

m—1 5 m+2

= 5 x>+ x*+m+5 datcucdaitai x=07?
A. 101 B. 2016. C. 100. D. 10.
Loi giai
Chon B

Ta xét: mzl:y:%x4+6:>y’:3x3:>y':0:>x:0.

£ o1a re 1A 3
Ta cd, bang xét dau y' =2x
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T —0a 0 +0oa

i) - )] 4

Dua, vao bang xét dau ta thdy x =0 1a diém cyc tiéu. Suy ra m =1(loai).

x, =0
Taxét m#1= )y =(m—-1)x"+(m+2)x’ = y'=0= xl m+2 -
2T 1
Truong hop 1: xét m >1, suy ra X, <X,.
Ta 6, bang xét dau y' =(m—1)x* +(m+2)x’
m + 2
N I e E— 0 +oo

y’

Dua, vao bang xét dau ta thdy x =0 1a diém cyc tiéu. Suy ra m > 1 (loai).
Truong hop 2: -2<m <1, suyra X, > X, .
Ta 6, bang xét dau y' =(m—1)x* +(m+2)x’

m+ 2

— 0 T m—1 o

Dua, vao bang xét dau ta thdy x =0 1a diém cyc tiéu. Suy ra -2 <m <1 (loai).
Truong hop 3: m<-2,suyra X, <X,.
Ta co, bang xét dau y' = (m - l)x4 + (m + Z)x3

m+ 2
— 00 m— 1 0 +—0d

Dua, vao bang xét dau ta thdy x =0 1a diém cuc dai. Suy ra m < -2 (nhén).
Vay, tap hop tat ca cac gia tri ctia tham sO ,,, thda man dé bai la m <-2 ma ,, thudc khoang
(—2019;2019).
Suy ra, sb gia tri nguyén cta ,, 1a 2016.
C6 bao nhiéu gia tri nguyén cua tham s6 m dé ham s6 y = X7+ (m —5)X7 + (m2 —25))66 +1 dat
cucdaitai x=07?
A. 8 B.9 C. V6o D. 10
Loi giai
Chon B

Taco ¥'=12x" +7(m—-5)x° +6(m* - 25)x’
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TH1: m=5=y"'=12x"" Khidé y'=0 <> x=0 la nghiém bi I¢, ddng thoi déu cta 1 dbi tir

am sang duong, nén x =0 la diém cuc tiéu cta ham sd,do do khong théa man, m =5 loai.
TH2: m=-5=y'=x"(12x’ =70)=0=> x =0 1a nghiém bdi chin, do d6 ,* khong déi diu
khidiqua x=0, m=-5 loai.

TH3: m#+5= y'=x"[ 12x° + 7(m—5)x +6(m’ —25) | = x*.g(x)

véi g(x)= 12x° + T(m—-5)x+ 6(m2 —25), ta thy x =0 khong la nghiém cia g (x) .

Pé ham s dat cuc dai tai x =0 thi y’ phai d6i ddu tir dwong sang 4m khi di qua x =0, xay ra

lim g(x)<0

khi va chi khi {7 < 6(m’ —25) <0< -5<m<5
lim g(x) <0
x—0"

Vi ,, nguyén nén m= {—4;—3;...;3;4} , vay ¢0 9 gia tri cua ,, thoa man bai toan.
Chohamsb y=x°+(4+m)x’ +(16—n12)x4 +2.Goi S 1atap hop cac gia tri M nguyén duong

dé ham sb da cho dat cuc tiéu tai x=0. Téng cac phé‘ln trcua S béng
A. 10. B. 9. C.6. D. 3.

Loi gidi.
Chon C

Tacod y' =6x +5(4+m)x4+4(16—mz)x3 :>63(6)c2 +5(4+m)x+16—m2).

X =0
!:0 )
g ©{6x2+5(4+m)x+16—m2 =0(*)
(*) co A=(4+m)(49m+4).

A>0
Véi moi M nguyén duong thi | -5 (4 + m) 0 do do ta xét cac truong hop sau:
—<
6

Trudng hep 1: 16—m*> >0<> 0<m<4: (*) c6 hai nghiém am phan biét x,,x, (x, <x,), ta

c6 bang xét dau y' nhu sau:

Luc nay x =014 diém cyc tiéu.
Trudng hop 2: 16—m’ <0< m>4: (*) c6 hai nghiém trai ddu x,,x, (x, <0<x,), ta c6 bang

xét dau ' nhu sau:

Tir ddy suy ra x =013 diém cuc dai (khong thoa mén).
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Cau 46:
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Truwong hop 3: (*) c6 mot nghiém bang 0 va mot nghiém am, luc nay x =0 la nghiém boi 4
cua dao ham nén khong phai la diém cuec trj.

Vay c6 ba gia trj nguyén duong ctia m théa man yéu cau bai toan 1a 1, 2, 3. Tong cac phan tir
cua S bang 6.

DANG 4. TIM M PE HAM SO CO N CUC TRI

e Ham s6 ¢6 n cuc tri < y' =0 c¢d n nghiém phan biét.
o« Xét ham s6 bdc ba y = az® + bx* + cx +d :

a=0

+ Hdm s6 ¢6 hai diém cuc tri khi ) .
b —3ac >0

+ Hdm s khong c6 cuc tri khi y' = 0 v6 nghiém hodc cé nghiém kép.
o Xét ham s6 bdc bon tring phuwong y = az” + b’ + c.
+ Hdm s6 ¢6 ba cuc tri khi ab < 0. + Ham sé ¢6 1 cuc tri khi ab > 0.
Biét rdng ham s6 y = (x+ a)3 +(x+ b)3 —x* ¢6 hai diém cyc tri. Ménh d& nao sau day 1a ding?
A. ab<0. B. ab<O0. C.ab>0. D. ab>0.
Loi giai
Chon C

Taco y=x"+3(a+b)x* +3(a’ +b*)x+d’ +b°.

¥y =3x’ —|—6(a+b)x+3<a2 —|—b2).
Ham s ¢ hai diém cuc tri khi va chi khi »’ c6 hai nghiém phan biét < A’ =18ab>0
& ab>0.
Tim tAt ca cac gia tri cua tham s6 thuc m dé ham sé y = mx’ —2mx” + (m—2)x+1 khong c6 cuc
tri
A. m e (—0;6) U (0;+00). B. me (—6;0) . C. me [—6;0).
D. me[-6;0].
Loi giai
Chon D
Taco y'=3mx’ —4mx+(m-2).
+Néu m=0.
— y'=-2<0 (VxeR). Nén ham s6 khong c6 cuc tri.
Do d6 m =0(chon) (1).
+Néu m#0.
Ham s6 khong c6 cuc tri < y'khong d6i du
S A0S 4m” -3m(m-2)<0 m’ +6m<0=-6<m<0 (do m=0)(2).
Két hop (1) va (2) ta dugc -6<m<0.
Dé do thi ham s0 y = —x* —(m—3)x* +m+1 c6 diém cuc dai ma khong c6 diém cuc tiéu thi tat

ca cac gia tri thuc cia tham s6 m 1a
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Cau 49:
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A.m=>3. B. m>3. C. m<3. D. m<3.

Loi giai
Chon A

y'=—4x° —2(m—3)x=—2x(2x2+m—3).

y'=0s| , 3-m-

Vi ham s6 da cho 1a ham trung phuong v6i a = —1<0 nén ham s6 c¢6 diém cyc dai ma khong co

3—m

diém cyc tiéu < y'=0 c6 dang 1 nghiém bang 0 < <0 ©m=3.

Cho ham s6 y = x* —2mx” +m. Tim tit ca cac gid tri thuc ciia m dé ham sé c6 3 cuc tri
A.m>0. B. m>0. C. m<Q0. D. m<0.
Loi giai
Chon A
Tap xac dinh D=R.

y'=4x3—4mx:4x()c2 —m).
y':0<:>4x(x2—m)=0<:>

Ham s6 ¢6 3 cuc tri < y'=0 c6 3 nghiém phan biét

& phuong trinh (*) c6 2 nghiém phan biét x#0 <& m>0.
C6 bao nhiéu gia tri nguyén ctia tham sé M dé ham s y = m’x* —(m2 —2019m)x2 —1 c¢6 dung

mot cuc tri?
A. 2019. B. 2020. C. 2018. D. 2017.

Loi giai
Chon A
Truong hop 1: m=0 = y =—1 nén ham s6 khong c6 cyc tri.
= m=0 (loai).
Truong hop 2: m#0=m> >0.
Ham sé y = m*x* —(m2 - 2019m)x2 —1 ¢6 diing mot cuec tri

PN —mz.(mz —2019m) >0 m?—2019m<0e0<m<2019.

Vim#0=0<m=<2019.
Do m € Z nén cd 2019 gia tri nguyén ciia tham s6 M thoa de.
Cho hamsd y =x’ —?a(m-l—l)x2 +3(7m—3)x. Goi S 1a tap cac gid tri nguyén ctia tham s m dé

ham s6 khong c6 cuc tri. S6 phan tir ciia S 1a
A. 2. B. 4. C. 0. D. Vo sd.
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Loi giai
Chon B

Taco: y' =3x"—6(m+1)x+3(7m-3).
y'=0c>x2—2(m+1)x+7m—3=0.

Pé ham sd khong ¢ cuc tri thi
AN<0e (m+1) —(7m-3)<0

o m’—5m+4<0

S 1<m<4.

Do meZ:>S:{l;2;3;4}.Vay S ¢6 4 phan ti.

Tim tat ca céac gia tri cua tham s6 M dé hamsb y= X+ dmx’ + 3(m + l)x2 +1 ¢6 cuc tiéu ma

khong c6 cuc dai.

A. me[—oo;l_ﬁ}. B. me{l_ﬁ;l}u{—l}.
3 3
C. me{1+ﬁ'+ooJ D me{ﬂ'brﬁ}u{—l}
3 ) 3703 '
Loi giai

Chon D
Taco: y'=4x" +12mx’ +6(m+1)x.
+THI: m=—1,taco: y =4x' —12x" =4x*(x=3).

Béng xét dau

Ham s6 ¢6 1 cyc tiéu duy nhat.
=0
Tacéd:y =0 *
2x” +6mx+3m+3=0(*)
+ TH2: m# -1

Pé ham sb da cho chi c6 mot cuc tiéu thi phuong trinh (*) khong c6 hai nghiém phan biét

1-47 147
: .

<m<
2

& (3m) -2(3m+3)<0e

Vay m e[¥;1+3ﬁ} u{-1j.

Cho ham s6 f(x) c6 dao ham f(x)=x"(x+1)(x*+2mx+5). C6 tht ca bao nhiéu gia trj

nguyén cua M dé ham sb ¢co ding mét diém cuc tri?

A. O. B. 5. C. 6. D. 7.
Loi giai

Chon C
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Hamsb f (x) c6 dung mot diém cuc tri khi va chi khi tam thirc g (x) =x"+2mx+5 vo nghiém

hodc c6 hai nghiém phan biét trong d6 mot nghi€ém la x =—1, hoac g (x) co nghiémkép x =—1

A, <0 m*—5<0
g(-1)=0 —2m+6=0 —J5 <m<A5
Tuc la ,( ) = 5 = Vs <m \/_.Do do6 tap cac gia tri nguyén théa man
A, >0 m —-5>0 m=3
' —-m=-1
L {{”
a i A, =0
A, =0

yéu cu bai toan la S ={-2,-1,0,1, 2, 3}.
x3
Cau 52: Tim tit ca cac gid tri ciia tham s6 M dé ham sé y = Y +mx” —2mx+1 c6 hai diém cuc tri.

m>2
A.O0<m<?2. B.m>2. C.m>0. Q.{ .
m<0

Loi giai
Tacé: ' = —x*+2mx-2m

3
P X ,
Ham s y ===+ mx® =2mx+1 ¢6 hai diém cuc tri < ' =0 c6 hai nghiém phan biét

, 2 m>2
SAN=m-2m>0& .
m<0

Céu 53: Tim tat ca cic gia tri ciia tham s6 m dé ham s6 y = x* —3x% +2mx +m co cuc dai va cuc tiéu?
A.m<§. B.m<—§. C.mﬁi. D.m>§.
- 2 2 2 2
Loi giai
+TXD: D=R
+ y'=3x" —6x+2m
+ Ham s6 ¢6 cuc dai va cuc tiéu < y'=0 ¢6 2 nghiém phan biét.

<:>A=36—24m>0<:>m<%.
Cau 54: Tap hop céc gié tri cia/M dé ham sb y:%x3—mx2+(m+2)x+1 ¢6 hai cye tri 1a:
A. (=003 =1]U[2;40)  B. (-o0;-1)U(2:40) C. (-1;2) D. [-1;2]
Loi gigi

Chon B
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Cau 56:

Cau 57:
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, 2 24 L, . Cog s , . “n n “n n
Ta co y' =x"=2mx+m+2 . Péham sb c6 hai cyc trj thi y' =0 co hai nghiém phan bi¢t nén
m<-—1

y’>0<:>A’>0c>m2—m—2>Oc{
m>2

Cho ham s y= mx' —x* + l. Tap hop céc s6 thuc M @& ham sb da cho co ding mot diém cuc
tri la
A. (0;+). B. (—0;0]. C. [0;+). D. (—030).
Loi giai
Téap xadc dinh D=R.
TH1: m=0 ham s d3 cho tré thanh y= —x* +1 la mot ham bac hai nén luén c6 mdt cuc tri.

TH2: m#0, tacd y':4mx3—2x.

x=0

J'=0 < 4mx’ —2x=0 <:>2x(2mx2_1)=0 = 2mx2_120(*).

Dé ham s c6 diing mot cyc tri thi phuong trinh ' =0 c6 ding 1 nghiém.
Ycbt< Phuong trinh (*) c6 mot nghiém x =0 hodc vd nghiém suy ra m <0.

Vay m<0.

/ 4 2 £ . , 4 A 18 A7
Cho ham so y=mx +(2m+1)x +1. Tim tat ca cac gia tri thyc cua tham s6 M d€ ham so co
ding mot diém cuc tiéu.

A.Khongtontai M. B. m>0. C. mZ—l. D. —lSmSO.

2 2
Loi giai
Véi m=0,taco ¥y = X +1 = y'=2x. Khi do ham s6 ¢6 1 cuc tri va cuc tri d6 1a cuc tiéu. Suy
ra m =0 théa min yéu cau bai toan. (1)
V6i m#0, taco p'=4mx’ +2Q2m+1)x = 2x(2mx’ +2m+1)
m>0

Ham s6 ¢6 mdt cuc tri la cuc ti€u «< s _
2mx” +2m+1=0 v6 nghiém

m>0
m>0 1
S om-1 Sy m<—em>0(2)
<0 2
2m m>0

Tir (1) va (2) suy ra ham sé ¢6 mot cyc trj 1a cuc tiéu khi m > 0.
Tim s cac gia tri nguyén cta tham sé M dé ham s6 y =x* —i—2<m2 —m—6)x2 +m—1co ba
diém cuec trj.
A. 6. B. 5. C. 4. D. 3.
Loi giai
Tacod y' =4x° —|—4(m2 —m—6)x: 4)(,'[)(?2 —|—(m2 —m—6)]-
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x=0

y=0e % +(m* —m—6)=0(1)

Ham s6 c6 ba diém cuc tri< (1) c6 hai nghiém phan biét khac 0
Em—m—-6<0&-2<m<3.

Taco: meZL,—2<m<3&m 6{—1;0;1;2}.

Vay c6 4 gia tri nguyén ctia tham s6 7 dé ham s co ba diém cuyc tri.

Cho ham sé y = mx* + (m2 - 6)x2 +4 . C6 bao nhiéu s6 nguyén M dé ham sé c6 ba diém cuec tri

trong d6 c6 dung hai diém cuc tiéu va mot diém cuc dai ?
A. 4 B. 3 C.2 D. 5

Loi giai
Chon C
Tap xac dinh D=R.
Tacd y = 4mx’ +2(m2 —6)x :
Ham s6 d3 cho ¢6 ba diém cuec tri trong do6 c6 ding hai diém cuc tiéu va mot diém cuc dai khi
4m >0

m(m2_6)<0<:>0<m<\/€.

va chi khi {

Do d6 c6 hai gia tri nguyén cia tham sb 711 .
Cho ham sb f(x) c6 dao ham f”(x) :)c2(3c+2)4 (x+4)3 |:x2 +2(m+3)x+6m+18]. Co

tat ca bao nhiéu gia tri nguyén ctia M dé hamsé f (x ) c6 diing mot diém cuec tri?

B. 7. B.S. C. 8. D. 6.
Loi giai

Chon C

X' =0 'x=0

(x+2)4: x=-2
Taco f'(x)=0< i
acod () x+4)3: 4

2 +2(m+3)x+6me18=0 [¥ +2(m+3)xr+om+18=0 (%)

Pé ham s6 [ (x) c6 diing mot diém cuc tri <> Phuong trinh (*) vo nghiém, c6 nghiém kép
hodc c6 hai nghi¢ém phan biét trong d6 c6 nghiém la —4.

Truong hop 1. Phuong trinh (*) vo nghiém
S A=4m’ +24m+36—-24m—72=4m> =36 <0

<:>—3<m<3:>me{—2; -1;0;1; 2}
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m=3

Trwong hop 2. Phuong trinh (*) conghitmkép < A =4m? -36 =0 < { .
m=-3

Trwong hop 3. Phuong trinh (*) c6 hai nghiém phan biét X,, X,. Trong do X, = —4.

m<-=-3

Phuong trinh c¢6 hai nghiém phéan biét X, X, > A=4m’ -36>0 < { ;
m >

Theo dinh i Viéte ta c6 J° — %1 7% =—4+X, ==2m=6
P=x.x,=-4x,=6m+18

X, =-2m-2

& 3 9 2m—2=—m——<m=5
X, =——m——
o2 2

vayme{-3; -2; —1;0;1;2;3;5} thoa man yéu chu dé bai.
DANG 5. PUONG THANG PI QUA 2 PIEM CUC TRI

Phuong trinh hai dudng thang di qua 2 diém cyc tri ciia ham s6 bac ba 1a phan du ctia phép chia
cua y cho y'

= h(xl) ]

o Phan tich (bang cach chia da thic ) cho y'): y=y"q(x)+h(x)=> {
Yy = h(xz)

o Puong thang qua 2 diém cuc tri 13 y = h(x).

Tim gia tri thyc cua tham s6 M dé dudng thang y = (2m —1)x+m +3 song song v4i dudng

2 . LR - RN A 3 2
thang di qua cac diém cyc tri ciia d6 thi ham s6 y=x" —3x" +1

A.m:é. ]3.7’)1:l C.m:—% D-m:——.

Loi giai
Chon D
x=0

Ham s y=x"-3x"+1 ¢6 TXD: R; }' =3x"-6x y'=O<:>{ )
X =
Suy ra dd thi ham s6 c6 hai diém cuec trj 1a A(O;l), B(2;-3)= AB = (2;-4).

Puong thing d di qua hai diém 4, B c6 phuong trinh: gz y_;l & y=-2x+1.
. 5 . 5 2m—1=-2 1
Puong thang y = (2m - 1) x+m+3 song song v4i duong thiang d < Sm=——.
m+3#1 2
Do thi ctia ham sb y= X =3x" —9x+1 ¢6 hai diém cuc tri A va B . Piém nao dudi day thudc
duong thang 4B .

A. P(1,0). B. M (0;-1). C. N(1;-10). D. 0(-110).
Loi gidi

TXD: D=R.
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p'=3x"-6x-9.

x=—l=>y=6

y'=03x"-6x-9=0<
x=3=>y=-26

Ta cod A(—1;6), B(3;—26) = AB = (4;-32) nén ) Chon n, = (8:1).
Phuong trinh dudng thang AB 1a:
8(x+1)+1(y—-6)=0<8x+y+2=0.
Thay toa d6 cac diém P, A7, N, O vao phuong trinh duong thang 4B ta co diém N (1;—10)

thudc duong thang.

Tim gia tri thuc cua tham s6 M dé duong thang d:y = (3m + l)x +3+m vudng goc voi duong
. . .42 P SR A 3 2

thang di qua hai diém cyec tri ciia do thi ham s6 Yy =X — 3x -1,

AL B. -1 C.m=1. p. 1.

3 6 6 3
Loi giai
Chon B
Xét ham sd y:x3—3x2—1
1 1
Co: y':3x2_6.x’ y:(gx—g)y'—bc—l_

Do d6, duong thing A qua hai diém cuyc trj ciia d6 thi ham s6 nay c6 phuong trinh 14 y = —2x—1

Dé d vudng goe véi A thi (3m+1).(-2)=—1 @m:_%.

Vay gié tri can tim cta M 13 7 = —%.

Tim tong tat ca cac gia tri thuc ctia tham sb M sao cho duong thang di qua hai diém cuc tri caa
dd thi ham s6 y=2x"+ 3(m —l)x2 + 6m(1 —2m)x song song duong thing y = —4x .
1

Am==z. B.m=§. C.m=—§. D. m=1.
Loi gidi
Chon A
Ta c6 y'=6x2+6(m—1)x+6m(1—2m),y':Oc{xzm .
x=1-2m

X 1y ISR s 1
Dehamsocohalcuctntmm¢1—2m<:>m¢§.

Hai diém cuc tri cua d thi ham s6 1a A(m;—7m3 +3m2), B(1—2m;20m3 —24m? +9m—1). Do

a6 4B =(1-3m;(3m~1)'}. Do d6 AB <6 vecto phip tuyén la n =((3m—1)";1).
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Do d6 AB:(?ym—l)zx+y—2m3 +3m’ -m=0 <::>y:—(3m—1)2x+2m3 -3m’ +m.

Pé dudng thang AB song song véi duong thang y =—4x thi:

m=1
1
m:—g
~(3m-1)" =4 1
S m#0 om=——.
2m* =3m*+m=0 1
m#—
2
m#1

Biét d6 thi ham s6 y =x’ —3x+1 c6 hai diém cuc tri 4, B.Khi d6 phuong trinh duong thang
AB la
A. y=2x-1. B. y=-2x+1. C.y=—x+2. D. y=x-2.

Loi giai

Chon B

Thuc hién phép chia y cho ' ta dugc: y = y’.(% xj +(—2x+1).
Gid sir hai diém cyec trj ctia d6 thi ham s6 1an luot 1a: A(x;y,) va B(x,;¥,).

, 1
N :y(xl) =)y (xl).[§x1j+(—2xl +1)=—2x1 +1
Ta co:

/ 1 '
5= o) = () 30 [ (2n 41) =201

Ta théy, toa do hai diém cuc tri 4 va B thoa min phuong trinh y =-2x+1.
Vay phuong trinh duong thang qua hai diém cyc tri 1a: y = —2x+1.
Tim tat ca cdc gid tri cua tham s6 m dé do thi ham sé y =x’ +2x” +(m—3)x+m c6 hai diém
cuc tri va diém M (9; - 5) nam trén duong thang di qua hai diém cyc trj ctia do thi.
A. m=-1. B. m=-5. C. m=3. D. m=2.
Loi giai
Chon C

Tacé y' =3x"+4x+m—3, dé ham sb co6 hai diém cyc tri thi phwong trinh 3’ =0 c6 hai

nghiém phan bi¢t © A'>0 < m< ?(*)

Taco y= y’.(lx + gj + (2_m - éj x+ Tm + 2 nén phuong trinh duong thang di qua hai diém
309 3 9 9 3
cuctrila y= [ZTm_%j X+ 7Tm+ % Theo gia thiét, dudng thang nay di qua M (9; — 5) nén

m =3 (théa man diéu kién (*)).
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\ 2 - .22 .y 2 , A N e 3 . L2
Puong thang noi hai diém cyc dai va cuc ti€u cua do thi ham s6 y=x" —2x+m di qua diém

M (=3;7)khi m bang bao nhiéu?

A l. B. 1. C.3. D. 0.
Loi gidi

Chon C

Tap xac dinh: D=R.

Y =3x>-2.

3 1 ' ( 4 j
y=x =2x+m=—xy' +| ——x+m
3 3
Suy ra dudng thiang di qua cac diém cuc tri cuia do thi ham sb c6 phuong trinh 13 y = —§x+ m

dudng thang nay di qua diém M (-3;7)khi va chi khi 7= %.(—3) +mem=3.

Tim gié tri thuc cta tham s6 m dé dudng thang d :y = (3m + 1)x+ 3+m vudng goc voi duong
théng di qua hai diém cuc trj ctia dd thi ham s6 y=x-3x"-1.

A.m:%. B. —. C. -. D. —.

Xéthamsd y=x* —3x> -1
Co: y' =3x"—6x, y:[éx—éjy’—Zx—l.

Do d6, duong thang A qua hai diém cuc trj ctia d6 thi ham sb nay c6 phuong trinh 13 y = —2x—1

Pé d vudng goc véi A thi (3m+1).(—2):—1 <:>m=—%.

Ao ir A . 1
Vay gia tri can tim cua m 1a m=—g.

Gid st 4, B 1a hai diém cuc tri cua d0 thi ham s6 f(x)=x"+ax” +bx+c va dudng thang 4B

di qua gbc toa do. Tim gi tri nho nhit ciia P = abc+ab+c.

A -8 B. -9. c -2 D. 1
25 9
Loi giai
TXD D=R.

f'(x)=3x" +2ax+b. Diéu kién dé ham sb c6 hai diém cuc tri la /"(x)=0 c6 hai nghiém phan
biét = a*-3b>0.
Ly f(x) chiacho f'(x).

Ta co f(x):f'(x).[%x+éaj+(§b—§jx+c—éab.

Suy ra duong thang di qua 4, Bla: y=(§b—%)x+c—éab (d)
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Sy . . 1
Theo dau bai (d) di qua goc toa do = c—;ab =0<ab=9c.

2
Khi d6 P=abc+ab+c < P=9¢>+10c <:>Pz(3c+§} —%.

Suy ra min P = —?.

Tim tat ca gia tri thyc cia tham s6 m dé dd thi ham s6 y=x"=3mx* +2 c6 hai diém cuc trj A

va B sao cho céc diém 4, B va M (1;—2) thang hang.

A. m=+2. B. m=—/2. C.m=2. Q.mz—\/i;m:\/a.
Loi giai

Tacod: y' =3x"—6mx ; y'=0 < 3x*—6mx=0 < x=0, x=2m.

D6 thi ham s6 ¢6 hai diém cuyc tri khi va chi khi phuong trinh 3" =0 c6 hai nghiém phén biét <

2m#0 © m=0.

Khi d6 hai diém cyc tri 1a 4(0;2), B(2m;2—4m3).

Ta co m:(—l;4), m:(2m—l;4—4m3).

Badiém 4, B va M (1;-2) thing hang < MA, MB cung phuong

2m-1 4—4m’ 2m-1 1-m’
ml = 4m & ml = 1m o 2m-1=m’-1 & m’=2m

o m=2 o m=t2 (do m=0).

DANG 6. TIM M PE HAM SO BAC 3 CO CUC TRI THOA MAN PIEU KIEN CHO
TRUOC

* Bai todn tong quat: Cho ham sé y = f(x;m) = ax’ +bx* + cx+d. Tim tham sb m dé d6 thi

ham s6 c6 2 diém cuc tri x,, x, théa méin diéu kién K cho trudc?
». Phwong phap:
— Buwée 1. Tap xac dinh D =R. Tinh dao ham: y' = 3ax® +2bx +c.

a,=3a#=0

— Buéc 2. Dé ham b ¢6 2 cuc tri < ¥'=0 c6 2 nghiém phan biét < {
A, = (2b)* —4.3ac >0
va giai hé nay sé tim dugc m e D,.
S=x+x,= b
— Buée 3. Goi x,, x, 1a 2 nghiém cta phuong trinh y" =0. Theo Viét, ta co: a
P=xx,= <
a
— Buée 4. Bién d6i didu kién K vé dang tong S va tich P. Tl d6 gii ra tim dugc m e D,.
— Buére 5. Két luan céac gia tri m théa man: m =D, N D,.
L Luu y:
— Ham s6 bac 3 khong co cuc tri < ' =0 khong c6 2 nghiém phan biét < A, <0.
— Trong trudng hop diéu kién K 1ién quan dén hinh hoc phang, tirc 1 cin xac dinh toa d6 2 diém
cuctri A(x;;¥,), B(x,;y,) voi x,, x, 1a 2 nghiém cua y’"=0. Khi d6 c¢6 2 tinh huéng thuong gap

Sau:
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e Néu giai dugc nghiém cia phuong trinh ' =0, tic tim dugc x,, x, cu thé, khi do ta sé thé
vao ham sé dau dé y = f(x;m) dé tim tung do ¥, ¥, tuong Umg cta 4 va B.

e Néu tim khong dugc nghiém ' =0, khi d6 goi 2 nghiém 1a x,, X, vatimtung d¢ y,, », bang
cach thé vao phuong trinh duong thang ndi 2 diém cuc tri.

Dé viét phuong trinh dudng thang ndi hai diém cyc tri, ta thuong ding phuwong phap tach dao
ham (phan du bac nhat trong phép chia y cho y'), nghia la:

y=h(x)

o Phan tich (bang cach chia da thic y cho y'): y=y"-q(x)+h(x) = {
V2= h(xz)

o Pudng thing qua 2 diém cuc tri 13 y = h(x).

Dang toan: Tim tham s6 m dé cac ham s sau c6 cuc tri thoa diéu kién cho trude (cung phia,
khac phia d):

Vi tri twong doi giira 2 diém voi dwong thing:

Cho 2 diém A(x,;y,), B(xz;y,) va duong thang d :ax+by+c=0. Khi do:

o Néu (ax,+by,+c)-(ax, +by, +c)<0 thi A, B nam vé 2 phia so véi dwong thiang
d.
o Néu (ax,+by, +c)-(ax, +by, +c)>0 thi A, B nam ciing phia so véi duong d.

Truong hop dac biét:
e Dé ham s6 bdc ba y= f(x) ¢6 2 diém cuc tri nam ciung phia so véi truc tung

Oy < phwong trinh y' =0 ¢6 2 nghiém trdi dau va ngiee lai.

e Dé ham sé bic ba y= f(x) ¢é 2 diém cwc tri nam cung phia so véi truc hoanh

Ox < do thi ham s6 y = f(x) cat truc Ox tai 3 diém phdn biét & phwong trinh

hodnh dg giao diém f(x)=0 c6 3 nghiém phan biét (dp dung khi nham dwoc nghiém).
Dang toan: Tim m dé cac ham s sau c6 cyc tri thoa diéu kién cho trudc (ddi xing va cach
deu):

* Bai todn 1. Tim m dé do thi ham sé cé 2 diém cwc tri A, B déi xieng nhau qua

dwong d :

— Buwéce 1. Tim diéu kién dé ham sb co6 cuc dai, cuc tiéu > me Dr

— Buwée 2. Tim toa d6 2 diém cuc trj A, B. Co 2 tinh huéng thuong gap:

+ Mot la ' =0 c6 nghiém dep X, X,, tirc co A(xl;yl), B(x2;y2).

+ Hai la ' =0 khong giai ra tim duogc nghiém. Khi d6 ta can viét phuong trinh duong
thang ndi 2 diém cuc tri 1a A va lay A(x;;,), B(x,;y,) €A

ﬁiﬁuﬁiﬁj
9

— Buére 3. Goi / ( 13 trung diém cta doan thang AB.

ALd [4B-u, =
@{ Ha O:>meD2.

Do A4, B dbi ximg qua ¢ nén thoa h¢ {Ied Ied

— Buéc 4. Két luan m=D, N D,.
* Bii todn 2. Tim m dé dé thi ham so cé 2 diém cuc tri A, B cich déu dwong thing
d:
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— Buwée 1. Tim diéu kién dé ham sb o6 cuc dai, cuc tiéu > me D1'

— Buée 2. Tim toa d6 2 diém cuc trj 4, B. C6 2 tinh hung thuong gip:

+ Mot 1 =0 c6 nghiém dep X, X,, tue co A(x; ) B(X,;,).

+ Hai la ' =0 khong gidi ra tim dugc nghiém. Khi do ta can viét phuong trinh duong
thing ndi 2 diém cuc tri 1a A valay A(x;),), B(x,;»,) €A

— Buée 3. Do 4, B cach déu duong thang d nén d(4;d)=d(B;d)=>meD,.

— Buée 4. Két luan m=D,ND,.

@ Luu y: Pé 2 diém 4, B ddi xtng nhau qua diém 7 < I 1a trung diém AB.

n TR ) A 2 X 1 s A 3 2 L 1s ae R . )
Cau 70: Vi gid tri nao cua tham so M dé d6 thihamso Yy =X — 3x"+m c6 hai diém cuc tri A4, B thoa
min OA4 = OB (O 1a gbc toa d)?

A.m:g. B.m=3. C.m:l. D.m:é.
2 2 2
Loi giai
Chon D

Tap xac dinh: D=R.

=0
y':3x2—6x, y’:O©3x2—6x:0©{x

X =

Do d6 d6 thi ham s da cho ludn ¢6 hai diém cuec tri 1an lugt c6 toa do 1a A4 (0; m) va B (2; -4+ m)

Taco OA=0B &N +m? =2 +(4-m) @ m’ =4+(4-m) < 20-8m=0>m=>.

2

Cau 71: Co tat ca bao nhiéu gia trj thuc ctia tham sé M dé d6 thi ham s6 y = §x3 —mx* — 2(3m2 - l)x +§

¢6 hai diém cyc tri c6 hoanh d6 X, X, sao cho x,x, + 2(x1 + xz) =1.

A L. B. 0. C.3. D. 2.
Loi giai

Chon A

Ta co: y'=2x" —2mx—2(3m2 —1) :2(x2 —mx —3m’ +1),
g(x)=x"—mx=3m*+1; A=13m>—4.
D6 thi ham s ¢6 hai diém cyc tri khi va chi khi y' ¢6 hai nghiém phan biét

o g (x) c6 hai nghi¢m phan biét
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213

13

(
213
<_—
13

m>

&S A>00 *)

X +x,=m

X,, X, la cac nghi¢m cua g (x) nén theo dinh 1y Vi-ét, ta co ,
xx, =-3m" +1

m=0
Do do6 x,x, +2(xl +x2):1 & Bm’+2m+1=1 B3m’*+2m=0 © 7.
m==
3
Dbi chiéu véi diéu kién (*), ta thiy chi m = % thoa mén yéu cau bai toan.

C6 bao nhiéu gia tri nguyén cta tham sé m dé do thi ham sb y = my’ —(2m —1)X2 +2mx—m—1
¢6 hai diém cyc tri nam vé hai phia cta truc hoanh?
A. 4. B. 2. C. 1. D. 3.
Loi giai
Chon C
Do thi ham sb ¢6 hai diém cuc tri ndm vé hai phia ddi véi truc hoanh khi va chi khi phuong trinh
mx’ —(2m=1)x" +2mx—-m—1=0 (1) c6 3 nghiém phan biét.
Tac6 (1) < (x=D)[mx’ —(m-Dx+m+1]=0

Phuong trinh (1) c6 3 nghiém phan biét khi va chi khi pt mx’ —(m-1)x+m+1=0 c6 2 nghiém
phan biét khac 1

m=#0

Sim—(m—-1)+m+1#0

(m—1) —4m(m+1)>0

m#0

&S m+2#0

3m*—6m+1>0

m=0

S<im#E-2
3-23 34243
T<m<T

DomeZ=>m=-1.

Cho hamsb y=x" —(m+ 6)x2 +(2m-|-9)x—2. Tim M dé dd thi ham sd ¢6 hai diém cuc tri ndm

v¢ hai phia cta truc hoanh.

m>-2

>-2 _

. {m . B. m>-2. C. m<-6. D. ms 6.
m< -6 -3
m#—
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Loi gidi
Chon D
y'=3x —2(m+6)x+2m+9.
x=1
y'=3x2—2(m+6)x+2m+920<:> e 2m+9.
3

2m+9

Ham sb ¢6 2 cuc tri « %1 m=-3. (1)

y(l)=m+2.
2m+9)’
y[2m+9)=_mm_2.
3 27

2m+9
Ycbt & y(l).y( m3+ )< 0
m<-6
(2m+9)2

-3

—2]<O<:>(m+2).(4m3+36m2+81m+54)>0<:> L’”‘z. (2)
m#—

S (m+2).[—m

m>-2

Tir (1), (2) taco yebt& {m<_6.

m#—

Cho ham s v :%mf —(m—1)x* +3(m—2)x+2018 v6i M la tham sd. Tong binh phuong

tat ca cac gia tri cuia M dé ham sb c6 hai diém cuc tri X;;X, thoa man X, +2X, =1 bang

A 20 B. 22 c. 2 p. 8
9 9 4 3
Loi gidi
Chon A

Taco y'=mx’—2(m—1)x+3(m-2)

P& ham s6 c6 hai diém cuc trj thi phuong trinh mx” —2(m—1)x+3(m—2) = 0phai c6 hai

nghiém phan biét.

m#0 m#0
- A':(m—1)2—3m(m—2)>0<:> —2m’ +4m+1>0

2(m—-1

xl.+x2:—(m )
m

Theo dinh ly Vi-ét ta co 3(m-2)
XX, = "

Page 127



Cau 75:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

2(m—1) x1=3m_4
Yot X, =———r m
Theo bai ta ¢6 hé phuong trinh m 2(m=1) 2-m
x +2x, =1 x, =1- =
m m
m=2(t/m)
-4 2- 3(m—-2
_3m=42-m _3(m ):>3(2—m)m+(3m—4)(2—m):0<:> 5
m m m m:E(t/m)

Vﬁy ml2 +mz2 :?.

N X 3 2 /e \ A A .7 . 5 A A
Cho ham sb y=—-x"+3mx"=3m—1 v&i m 1a mot tham sb thuc. Gia tri cia M thudc tap hop

nao sau day dé d6 thi ham sé da cho c6 hai diém cuyc tri di xing nhau qua duong thing

d:x+8y—-74=0.

A. me(-11]. B. me(-3;-1]. C. me(3;5]. D. me(1;3].
Loi giai
Chon D
y' =-3x" +6mx
0o x= 0
r = x= 2m

Do thi ¢ hai cyc tri khi: m #0
Khi d6 hai diém cuec trj 1a: A(0;-3m— 1),B(2m;4m3 —3m— 1)
Toa dd trung diém AB la: I(m;2m3 —3m —1)
) led
A va B doi xtmg qua d khi va chi khi: {— _
ABu, =0
AB =(2m;4m’).ii, = (8;-1)

m=0
+ ABii, =0 = 16m—4m* =0 | m=2 .

m=-2
Véi m=0 loai
Véi m=2,tacod I(2;9):>]ed
V6i m=-2,tacd I(—Z;—ll):>]¢d

Do @6 m =2 thoa man yéu cau.

Céu 76: Co bao nhiéu gia tri nguyén ctia tham sé M dé d6 thi hamsd y = x* —8x? + (m2 +1 l)x —2m* +2

¢6 hai diém cuc tri ndm vé hai phia cua tryc Ox .
A. 4. B. 5. C. 6. D. 7.

Page 128



Cau 77:

Cau 78:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
Loi giai
Chon B
Yéu cau bai toan < dd thi ham sb cat truc hoanh tai ba diém phan biét

o x -8x7 + (m2 +1 l)x —2m* +2 =0 c6 banghiém phan biét

X' =82 +(m’ +11)x=2m* +2=0 < (x=2)(x* —6x+m’ —1)=0
x=2
—
X —6x+m* —1=0(*)
Suy ra phwong trinh (*) c6 hai nghiém phén biét khac 2

{A'le—m2>O {—\/E<m<\/ﬁ
& -

m*=9#0 m# 43

Vay ¢6 5 gia tri nguyén ciia tham s6 thoa man dé bai.
Cho hamsd y=x" - (2m + l)x2 + (m + l)x +m—1.C6 bao nhiéu gia tri ctia s tu nhién m < 20

dé @6 thi ham sd ¢6 hai diém cyc tri nam vé hai phia truc hoanh?
A. 18. B. 19. C. 21. D. 20.

Loi giai
+Taco: y :()c—l)(x2 —2mx+1—m).
+ Ham s6 ¢6 hai diém cuc tri ndm vé hai phia truc hoanh khi va chi khi dd thi y cit truc hoanh
tai ba diém phan biét. < y = (x 1) (x2 —2mx +1- m) =0 c6 ba nghiém phan biét.

&> x> —2mx +1—m =0 cb hai nghiém phan biét khac 1.

~1-+5
m <
2
‘+m-1>0
o Jm PN m>—1+«/§.
2-3m=#0 2
m#=

+Do me N,m<20 nén 1<m<20.Vayco 19 sb tu nhién thoa man bai toan.

C6 bao nhiéu gia tri nguyén coa tham sb M dé 46 thi coa ham sb
y=x—(m+1)x*+ (m2 - 2)x —m* +3 ¢6 hai diém cuec tri va hai diém cuc tri d6 nam vé hai phia
khac nhau déi véi truc hoanh?

A. 2. B. 1. C.3. D. 4.

Loi giai

Ta co y':0©3x2—2(m+1)x+m2—2:0.

A 1.\ A1 [P . 2
Pé ham s6 co hai diem cuc tri © A' >0 2m” +2m+7>0&

1-+/15 14415
S <m<— (*).
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Ta lan luot thir bon gid tri nguyén ciia M thoa man (*) la —1;0;1;2.
Ta duoc bdn ham sb
y=x —x+2y=x -x" -2x+3%y=x" -2 -x+2y=x -3x" +x-1.
Khi d6 ta nhan thay chi c6 m =1 thoéa min yéu ciu bai toan.
Tim tat cé ca céc gia tri cua tham s6 m dé y= x3 —3x2 +mx —1 dat cuc tri tai X;,X, thoa man
X +x=6
A.m=-3 B. m=3 C.m=-1 D. m=1
Loi giai
Chon A
y'= 3x2 —6x +m. Ham sb dat cyc tri tai X;,X,.Vay X,,X, 1a nghiém cta phuong trinh y'=0

X +x,=2
Theo viet ta c6 m
XX, =—

3
2 2 2
X, +x, =(x,+x,)" —2xx,

=4—2—m :4—27771:6 =>m=-3
C6 bao nhiéu gia tri nguyén ctia 7 dé ham s6 f (x) =2x"—6x> —m+1 c6 cac gia tri cyc tri trai

dau?

A 7. B. 9. C.2. D. 3.
Loi giai
Chon A
Co f'(x)=6x2—12x.
x=0
(x)=0<
ORI

x:02f(0):—m+l

x:2:>f(2):—m—7

Ham s ¢6 cac gia tri cyc tri tréi dau

& (-m+1)(-m-7)<0 & (m-1)(m+7) <0 -T<m<]1.

Vay c6 7 gid tri nguyén cua M thoa man.

Cho ham s6 y =2x"+3(m—1)x>+6(m—2)x—1 voi M 1a tham sb thyc. Tim tat ca céc gia tri
cia M dé ham sb ¢ diém cuc dai va diém cuc tiéu ndm trong khoang (—2; 3) .

A. me(—l;4)\{3}. B. me(3;4). C. me(l;3). D. me(—l;4).

Loi giai
Chon A
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Taco ¥ =6x"+6(m—1)x+6(m-2).
y'=0<::>x2+(m—1)x+(m—2)=O<:>[x:_1 :
xX=—-m+2
Pé ham s6 c6 diém cuc dai cuc tiéu ndm trong khoang (—2;3) thi y’ =0 c6 hai nghiém phan biét
—m+2#—1 {m¢3
S

2<-m+2<3 —“l<m<4’

nam trong khoang (—2;3) = {
Cho ham sb =x" =3mx’ +4m* -2 co @b thi (C) va diém C(l;4). Tinh tong cac gia tri
nguyén duong cua M dé (C ) c6 hai diém cyc tri 4, B sao cho tam giac ABC c6 dién tich bang
4.

A. 6. B. 5. C.3. D. 4
Loi giai
Chon C
, 5 x=0
Taco y'=3x"—6mx=0<%&
xX=2m

D6 thi (C) c6 hai diém cuc tri < 2m =0 m=0.
Khi do 4(0;4m* —2), B(2m;—4m’ +4m® —2) = AB=~4m* +16m° =2|m|/4m* +1

x—0 _ y—<4m2—2)

m—0 —4m’®

Phuong trinh dudng thang AB la: S2m'x+y—4m’ +2=0

|2m L 4—dm? +2| 2|m —3|
Vam®* +1 Jam®* +1

Dién tich tam giac ABC la

d(C,4B)=

2|m 3|

Vam* +1

(i>|m(m2—3)|:2®m6—6m4—|—9m2—4:0<:>(m2—1)2<m2—4)20<:)

S:EABd(CAB =4&— 2|m|\/4m—|-

m==+1
m==+2

Do M nguyén duong nén ta dwoc m = 1,m = 2, tong thu duoc 13 3.
Cho ham 6 y = 2x” 4+ 3(m —1)x* +6(m—2)x—1 v6i ,, 1a tham s6 thyc. Tim tit cé cac gid trj
ctia 5, dé ham sd co diém cuc dai va diém cyc tiéu nam trong khoang (—2; 3) .
A. me(-1;3)U(3;4). B.me(1;3). C. me(3;4). D. me(—14).
Loi giai
Chon A

Taco: y'=6x" +6(m—1)x+6(m—2)
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Pé ham sb ¢ diém cyc dai va diém cuc tiéu nam trong khoang (—2; 3) & pty'=0co2

nghiém thudc khoang (—2;3)
& x* +(m—1)x+(m—2)=0 c6 2 nghiém thudc khoang (—2;3)

& (x+1)(x+m—2)=0

x=-1€(-2;3
r=1e(-29)
xX=2—m
2— —1
YCBT <1~ "™ o fm=3
—2<2-m<3 —1l<m<4

Téng tht ca cac gié tri thuc cia tham sé m dé ham sé: y =3x" + 2(m + l)x2 —3mx+m—35cé hai
diém cyc tri X;;X, dong thai y(x,).y(x,)=0 la:
A. 21 B. -39 C. -8 D. 3/11-13
Loi giai
Chon A

+) Bé ham s6 ¢6 hai cyc tri thi phwong trinh " =0 phai c¢6 hai nghiém phan biét:
¥'=9x" +4(m+1)x=3m c6 hai nghiém phan biét < A’ =4(m + 1)2 +27m >0

+) Xét y(xl).y(xz):O nén ta co y:3x3+2(m+1)x2—3mx+m—5phéi tiép xtic véi truc

hoanh = 3x° +2(m-|-1)x2 —3mx+m—5=0 phai c6 nghiém kép

& (x=1)[3x* +(2m+5)x—m+5] = 0(1) phai c6 nghi¢m kép

+) TH1: Phuong trinh 3x° +(2m+5)x—=m+5=0 c6 mot nghiém x=1=>m, =~13
+) TH2: Phuong trinh 3x° +(2m+5)x—m+5 =0 c6 nghiém kép khac 1

= A=(2m+5) ~12(5-m)=0 < 4m* +32m—35=0=>m, + m, =8

= m +m,+m, =-21

Goi S 1a tap cac gia tri dwong cta tham s6 ,, sao cho ham s6) = X =3mx* +27x+3m-2 dat
cuc tri tai X;,X, théa man ‘xl—xz‘SS. Biét S:(a;b]. Tinh T=2b-a.
A.T=51+6 B. T=+/61+3 C. T=+61-3 D. T=451-6
Loi giai
Chon C

+) Ta c6 y =3 —6mx+27, y =0 x* —2mx+9=0 (1)
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

+) Theo gia thiét ham s dat cuc tri tai X,,X, < phuong trinh (1) c6 2 nghiém phan biét
m>3

SA>0 om-9>0s (*)
m<-3

Lo 4o Ca . . , A ., , x1+x2=2m
+) Véi diéu kién (*) thi phuong trinh (1) c6 2 nghiém x,,x,, theo Vi-ét ta co: 5
XX, =

+) Talai ¢6 |x, —x,| <5 & (x,—x,) <25 (3, +x,) —4xx, ~25<0

@4m2—6130@—%slns@ (¥%)

J61

+) Két hop (¥), (**) va diéu kién m duong ta duoc: 3<m < —

a=3
=1 Jo1=>T=2b-a=+61-3.
b=——
2
r 5 r x3 5
Goi S la tap hop céc gia tri nguyén ctia tham s6 m d€ ham so y =?—2x2 +mx+3 ¢o6 hai diem
cuc tri x,,x, <4. Sd phﬁn tir cua Sbéng
A. 5. B. 3. C.2. D. 4.
Loi giai
3
r ‘x 2 1 2
Ta co: yz?—2x +mx+3=y'=x"—4x+m.

Ham s6 ¢6 hai diém cuc tri X,,X, thi phuong trinh y'=0 c6 hai nghiém phan biét

SA'>004-m>0om<4.

X, =2-v4-m
X, =2+4-m

Yéu ciu bai toan tré thanh x, <4< 2+/4-m <4< 0<m<4.

Khidoé gidsu x, <x,, y'=0<

Két hop voi m <4 ta dugc 0<m<4.Do mnguyén nén m e {0;1;2;3} . Vay c6 4 gid tri cua m
thoa min yéu ciu bai toan.
Co6 bao nhiéu gia tri nguyén cua tham s6 m dé diém M (2m’;m) tao voi hai diém cuc dai, cuc
tiéu ctia do thi ham s6 y =2x° =32m+1)x* +6m(m+1)x+1 (C) mot tam giac c6 dién tich nhod
nhét?
A. 0 B. 1 C.2 D. khéng ton tai

Loi giai
Chon B

Tacod y'=6x"—6(2m+1)x+6m(m+1)
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Cau 89:
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xX=m .
y'=0& 1:>VmeR,he‘1ms€)luéncéCB,CT
x=m+

Toa dd cac diém CD, CT cua d6 thi 1a A(m;2m’ +3m* +1), B(m +1;2m> +3m*)
Suyra 4B = J2 va phuong trinh duong thang AB:x+y—2m’ -3m*—m—-1=0
Do d6, tam giac MAB c6 dién tich nho nhat khi va chi khi khoang cach tir M tdi AB nho nhit

3m+1 1 &
o

Tim tt ca cac gia tri thyc ctua tham s6 thuc m dé duong théng di qua hai diém cuc dai, cuc tiéu

Taco d(M,AB) =——— au"="khi m=0

ctia d6 thi ham s6 y = x* —3mx+2 cat duong tron (C) co tam (1;1), ban kinh bang 1 tai hai
diém phén bi¢t A,B sao cho di¢n tich tam gidc IAB dat gia tri lon nhat.

243 g o 2EV3 BEN b o 225

.m= C. m= .m=
3 - 2 2 2
Loi giai

Tacod: y' = 3x* —3m suy ra dd thi ham s6 c6 diém cuc dai va cuc tiéu khi m > 0. Cac diém cuc
dai, cyc tiéu cia do thi ham s 1a C(—/m;2+2mm ); D(Nm;2-2mm).
Puong thang A di qua cac diém CD, CT cua d0 thi ham s ¢6 phuong trinh 1a: y = —2mx+2.

Do d(],A):u<R—1 (vim>0) = A ludn cét duong tron tm/(1;1), ban kinh R=1

Nam® +1

. < oz 1 .
tai 2 diém A, B phan biét. D¢ thay m = ) khong thda man do A,I, B thang hang.
. 1 e \ 1 . 1, 1
Véi m # 5 : A khong diqual, taco:S,,, = EIA.IB.sm AIB < ER =—.
. . A 1.3 1 c o TTD A A . R
Do d6 S,,,; 16n nhat bang 5 khi sin AIB =1 hay AAIB vudngcantai I < [H=—==

2
2m—1
| m-l _ _i(Hlatrungdlemcua AB)
\/4m +1 \/_ 2

Biét @6 thi ham sb y =x’+ax’ +bx+c c6 hai diém cuc tri M (x;;3,),N(x,;y,) thoéa man

i

x (3=, )= (x —x,). Gié tri nhé nhét ctia biéu thitc P = abc+2ab+3c biang

A. _® B. _2 C. - iall D. 7
4 4 36 6
Loi giai
Chon A

Tacd y' =3x>+2ax+b

2
Chia y cho y' ta dugc yzy’(%x+éa}+(—a——%]x+c—a—b

Do M (x,;,),N(x,;, )14 hai diém cuc tri nén y'(x,)=0,)'(x,)=0
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, a’> 2b ab a’> 2b ab
Do do6 »= —?—? )C1+C—?;y2: —?—? x2+c—?

Theo gid thiét x, (y,—»,)=» (%, —x,) © X3, =x,),

a> 2b ab a> 2b ab
Sx || ———— | tc——|=x|| ———-—— |x,+c——
9 3 9 9 3 9

<:>xl(c—%b]:xz(c—%jcc—%b:O(xl #X,) < ab=9c

2
Ta cé: P=abc+2ab+3c=9c* +21€=(3c+%j —?2—%

Vay gia tri nho nhét ciia biéu thirc P = abe +2ab +3c¢ bang —%

Ciu 90: Cho ham sd y =x" —3mx’ +3<m2 —l)x—m3 —m (m 1a tham s6). Goi 4, B 1a hai diém cuc tri
ctia d6 thi ham s6 va 1 (2;-2). Tdng tit ca cac gia tri cia m débadiém 7, 4, B tao thanh tam

giac noi tiép dudng tron cd ban kinh bing J51a

4 B 14 c_ 2. D 20
17 17 17 17
Loi giai
Chon D

Tap xac dinh D=R.

y'=3x2—6mx+3(m2—1).

Cho y'=0 < x> —2mx+m’>-1=0.

Vi A"=1>0 Vm nén phuong trinh y"=0 ludn c6 hai nghiém phan bi¢t x=m=*1.

Goi A(m+l;—4m—2), B(m—l;—4m+2).

Suyra AB=(-2;4)=-2(1;-2), IA=(m~1;-4m), IB =(m~3;-4m+4).

Phuong trinh duong thing 4B qua A(m+1;—4m—2) va c6 vecto phap tuyén ﬁ=(2;1) 1a
AB:2x+y+2m=0.

Suyra d (I, AB) |2+2m|
uy , == 1.
J5

242
Khi dé SNAB:%AB.d(I, AB)=%2\/§| 20

J5

& ABIAIB =452+ 2m|.

=[2+2m|.

Mat khac S

AIAB =

AB.IA.IB
R

& V20N17m? —2m+1N17m* ~38m +25 = 44/5]2+ 2|
N (17m2 —2m+1)(17m2 —38m+25):4(4m2 +8m+4)
< 289m* —680m° +502m* —120m+9 =0
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A 2
Vay m1+m2:ﬁ'

Cho ham s6 y=x’—6mx+4 c6 dd thi (C, ). Goi m, la gia tri cua m dé duong thang di qua
diém cuc dai, diém cuc tiéu cua (C,) cit duong tron tAm / (1,0), ban kinh V2 tai hai diém phan
biét A, B sao cho tam giic I4B c6 dién tich 16n nhat. Chon khing dinh dung

A. my e(3:4). B. my e(1;2). C. m, €(0;1). D. m, €(2;3).

Loi giai

AmB

Chon C

~

Taco: y' =3x>—6m

V=0 x"=2m

Ham s6 c6 cuc dai, cuc tiéu <> y' =0 co hai nghiém phén biét
S m>0

Goi A(N2m;4—4m2m) va B(—2m;4+4m2m)

Phuong trinh dudng thang AB:4mx+y—-4=0

Pit a=d(1,4B) (0<a<y2) = HB=\2-&

Suyra S,,, =av2-a’ S%(az +2—a2):1

Dau“="xayra < a=+2-a’ S a=1
Khi dé d(I;AB):wzl@\/l6m2+ = 4fm—1|
16m’ +1
15

<:>16m2+1:16m2—32m+16<:>m=§

Biét m, 1a gia tri cia tham sO m d€¢ ham s y = x* =3x> +mx—1 c6 hai diém cuc tri X;,X, Sao

cho x> +x,” —x,x, =13. Ménh dé nao dudi day dang?
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A. mye(-1,7). B. m, €(7;10). C. mye(-15-7).  D. m,e(-7;-1).
Loi giai
TXD: D=R
Y =3x>—6x+m.
Xét Y =0=3x" —6x+m=0; A'=9-3m.

Ham s6 c¢6 hai diém cuc tri < A'>0< m<3.

. < R . \ ‘A 3 A m
Hai diém cyc tri x;;x, 1a nghiém cua y' =0 nén: x, +x, =2;x,.x, =—.
3

X 2
Dé x”+x,” —xx, =13 (x, +x,) —3x.x, =13

< 4-m=13<m=-9.Vay m, =—9€(—15;—7).
Goi A, B 1a hai diém cyc tri ctia d0 thi ham s f(x)=—-x"+3x—4 va M (x,;0) la diém trén
truc hoanh sao cho tam giac MAB c¢6 chu vi nho nhat, dat 7 = 4x,+2015. Trong cac khéng dinh

duéi day, khang dinh nao ding?
A. T=2017. B. T =2019. C. T=2016. D. T =2018.

Loi gidi
Tap xac dinh: D=R. Pao ham: f'(x)=-3x>+3.

x=l=y=-2

Xét f'(x)=0< -3x+3=0 <:{ .bat A(1;-2) va B(-1;-6).

x=-1l=>y=-6
Ta thay hai diém 4 va B nam cing phia v&i truc hoanh.

Goi 4'(1;2) la diém ddi xung v6i diém A qua truc hoanh. Chu vi tam gidc MAB dat gia tri
nho nhét khi va chi khi ba diém B, M va A’ thang hang.

Ta co: m:(xo—l;—2) va ﬁ:(_z;_g) :>xoglz_—§<:>x0:%:M(l;Oj_

Vay T=4%+2015 =2017.

Tong tat ca cac gid tri cua tham so thuc m sao cho do thi ham s6 y = x*=3mx* +4m’ c6 diém
cuc dai va cuc tiéu doi xting véi nhau qua duong phan giac cua goc phan tu thir nhat 1a

V2 1 1
A, —. B. —. C.0. D. —.
2 2 - 4
Loi giai

J ’ 2 ' X=0
Taco: y'=3x"—6mx, y =0 .
x=2m

Pé ham s6 ¢6 cuc dai cuc tiéu thi m#0.

Khi d6 cac diém cuc tri ciia dd thi ham sb 1a: A(0;4m3) , B(2m;0).
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Tacod 1 (m;2m3) 1a trung diém ctia doan thang AB .
Pudng phan gidc clia goc phan tu thir nhat1a d :x—y =0.
Do d6 dé diém cuc dai va cuc tiéu ddi xung voi nhau qua d thi:

{2m_4m3:0<:>1—2m2=0<:>m=i£.

m—-2m’=0 2

Viy tong tat ca cac gi tri cua tham s thuc m 13 0.

Cho ham s y = 2x° —3(m+1)x* +6mx+m’. Tim m dé @b thi ham sd ¢6 hai diém cuc tri 4, B
sao cho do dai AB=\/§ .

A. m=0. B. m=0 hoaic m=2. C. m=1. D.m=2.

Loi gidi
Taco y'=6x"—6(m+1)x+6m. y'=0x* —(m+1)x+m=0<

bé do thi ham so6 co6 hai diém cuc tri thi m =1.

Khi d@6 ta co A(l;m3 +3m—1),B(m;3m2).

C6 AB=~2 & (m=1) +(m’ =3m* +3m-1) =2 (m-1)’ +(m-1)' =2,

2 m=0 . P W
e (m-1) =le s (thda man yéu cau bai todn).

DANG 7. TIM M PE HAM SO TRUNG PHUONG CO CUC TRI THOA MAN PIEU
KIEN CHO TRUOC

MGt s6 cong thive tinh nhanh “thwong gap“

on . \ A 4 2
lién quan cwc tri ham s6 y = ax” +bx” +c¢

1 cuwetri: ab>0 3 cwetri: ab< 0
- 1 cuc tiéu 1 cuc dai . 1 cuc dai, 2 cuc dai,
tiéu tiéu
4
A(0;¢),B —,/—i;—A C ,/—i —— |=>AB=AC = b ,/
2a 4a 2a  4a 2a
v6i A=b"-4ac
A b
Phuong trinh qua diém cuc tri: BC:y = 14 va AB,AC:y= i[ ;—} xX+c
a a
b’ +8 b’
Goi BAC = a , luon co: 8a(l+cosa)+b*(1-cosa) = 0= cosa = a va §* =— 3
b* —8a 32a
. . o 2 2 . 2 AN
Phuong trinh duong tron di qua 4,B,C:x* +y”> —(c+n)x+cn=0, v6i n =——4— va ban
a
, \ \ Lk cr o qs b*—8a
kinh duong tron ngoai ti€p tam giac la R = "
a
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Cho ham sb y=x*-2x>+2.Dién tich S cta tam giac c6 ba dinh 1a ba diém cuc tri cta dd thi
ham sb di cho co gia tri 1
1

A. §=3. B.S:E. C. S=1. D. §=2.
Loi giai
Tap x4c dinh D=R.
., 3 x=0->y=2
Tacd y'=4x -4x=0&
x=xl->y=1
Bang bién thién
x | —x -1 0 1 +ao
Y - 0 + 0 - 0 +
+ao +a
1 1

Do thi ham s6 ¢6 ba diém cuc tri 4(0;2), B(-L1), C(L1).

Nhén xét AABC cén tai 4. Vivay S:%|yA—yB|.|xC—xB|:%.l.2:1.

Tim m dé dd thi ham sé y = x* —2mx* +1 ¢6 ba diém cuc tri A(0; 1), B, C théaméin BC =4?

A.m=+2. B. m=4. C.m=44. D. m=+2.
Loi giai

Tap xac dinh: D=R.

3 X

y'=4x —4mx=0<:>{ )
X =m

Ham s d3 cho c6 ba diém cuc tri < m >0.
Toa do diém cyc tri cita d thi ham s6: 4(01), B(m; —m’ +1), C(—m; —m’ +1).
BC=4<4m=16 < m=4.
Cho ham s6 y = x* —2mx” —2m* + m"* c6 d thi (C). Biét @6 thi (C) c6 ba diém cuc tri 4, B, C
théa man ABCD la hinh thoi v6i D (0;-3). S m thudc khoang nao sau day?

A. me 1,2 ) B. me 2;2 . C.me —1;l . D. me(2;3).
25 5 2
Loi giai

Chon A
Tap xac dinh: D=R.

) 5 x=0
Tacod y'=d4x"—dmx = y'=0| |

X =m

Ham s06 da cho co ba diém cuc tri <> m > 0.
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Cau 100:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
Khi d6 ba diém cuc tri cia d6 thi ham sb la: A(O; —2m? +m4); B(\/z;m4 —3m2);
C(—\/Z;m4 —3m2).
Goi / trung diém cua BC = I(O;m4 - 3m2)

Vi 4,D €Oy, B va C d6i ximg nhau qua Oy nén tir gidc ABCD 1a hinh thoi <> [ 14 trung diém
cua AD

@2(m4—3m2):—2m2+m4—3<:>m4—4m2+3:O

m?> =1 m==l1 o m=1
= & —

m* =3 m=+3 m=+3
Goi S 1a tap hop tat ca cac gia tri cia tham s6 m dé do thi ham sé y = x* — 2(m+1)x*+m* coba
diém cyc tri tao thanh ba dinh ctia mot tam giac vudng. S6 phan tir ciia tap hop S 1a
A. 2. B. 0. C. 4. D. 1.

Loi giai

cy=x'-2(m+1)x*+m’ = y'=4x —4(m+1)x:4x(x2 —m—l).
« Ham s6 ¢6 3 diém cuc tri < y'=0 c6 3 nghiém phan bi¢t.
& x> —m—1=0 c6 2 nghiém phén biét khac 0.
&S m+1>0.
Sm>-1.

x=—vm+1
Khidé: y'=0<|x=0

x=+m+1
«Gia st 4, B, C la ba diém cuc tri caa do thi ham sb.
= A(~Jm+1;-2m-1),B(0;m),C(Vm+1;-2m-1)
:>Zl§=( m+1;(m+1)2),5§=(—\/m+1;(m+1)2)

. —_—— 4 m=-1
AABC vudng tai B <> ABCB=0 < —(m+1)+(m+1) :O<:{ 0 =>m=0.
m=

Cho ham s y=x4—2mx2 +1 (1) Tbong lap phuong cac gia tri ciia tham s6 m dé dd thi ham sb

(1) c6 ba diém cyc tri va duong tron di qua 3 diém nay c6 ban kinh R =1 bang

A 5_26. B. 1+f. C. 2445, D. —14++5 .

Loi gii
> TXD: D=R.

> y'=4x> —dmx = 4x(x> — m).

» Dé d6 thi hs (1) ¢6 3 diém cuc tri <> m > 0.

> Goi A(0;1), B(\m;—m* +1),C(—/m;—m*> +1) 1a céc diém cuc tri ctia dd thi hs (1),
1(0;—m* +1) 1a trung diém BC.
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Ta co Alzmz,ABzAC=\/m+m4.SuyralAI.BC:MQRZ 241
2 4R AB.AC
‘m=0 ()
m=1 (n)
2
2m —=lom'-2m’+m=0& m:_l_\/g ()
m+m 2
~1++5
-

Cau 101: Goi S 1a tip hop tit ca cac gia tri thyc cta tham sé m dé do thi (C) cla ham )
y=x*=2m’x* +m* +5 ¢ ba diém cuc tri, dong thdi ba diém cyc tri d6 cung voi gdc toa d6 O
tao thanh mot t&r giac ndi tiép. Tim sb phan tir cia S .

A. 1. B. 0. C. 2. D. 3.
Loi giai
Tacd y =4x’ —4m’x.
Ham s6 c6 cuc dai cuc tiéu < phuong trinh y' =0 ¢6 ba nghiém phan biét < m = 0.
Goi A(O; m* + 5) , B(m;5), C(-m;5) lan luot 1a ba diém cuec tri cua do thi ham sb.
Goi I 1a tam dudng tron ngoai tiép tr gidc ABOC khi d6 ta c6 ba diém A4, 1,0 thang hang.
Mit khac do hai diém B va C dbi xing nhau qua 40 nén AO 1a dudng kinh cta dudng tron
ngoai tiép to giac ABOC = AB | OB < AB.OB=0.

NG

Trong d6 AB =(m;—m4), OB =(m;5). Ta c6 phuong trinh m’ —5m* =0 < m :i?

Céu 102: Cho ham s y =x* —2mx* —2m* +m* ¢6 d6 thi (C). Biét dd thi (C) c6 ba diém cyc tri 4, B
, C va ABDC 1a hinh thoi trong d6 D(0;-3), 4 thudc truc tung. Khi d6 m thugc khoang nao?

9 1 19
A.me| =;2|. B. me|-1;—|. C. me(2;3). D. me|—;=|.
5 2 25

Loi giai
x=0

5 5
X =m

Ta co y':4x(x2—m):>y’:0<:>[

Véi didukign m >0 d thi ham sé ¢6 ba diém cye tri la A(0;m" —2m’); B(—M;m“ —3m? );
C(\/E;m“ —3m2). Dé ABDC 14 hinh thoi didu kién 14 BC L AD va trung didm I cta BC

trung voi trung diém J cua AD . Do tinh ddi xtmg ta ludn c6 BC L AD nén chi can [ = J véi

[(O; m’ —3m2), J[O;Mj.
2

m=1
DK: m* =2m* -3=2m"—-6m* @ m* —4m* +3=0 c{ @mE(l,g]

m=13

Cau 103: Goi A, B, C 1a cac diém cuc trj ciia d6 thi ham s6 y = x* —2x” +4 . Ban kinh dudng tron ndi
tiép tam gidc ABC bang

Al B. V2 +1. C.\2-1. D. V2.
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Cau 105:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Loi gidi
x=0= 4(0;4)
y'=4x'—4x=0%|x=—-1=B(-13).
x=1=C(1;3)

AB=(~1;—1)= 4B=+2; AC=(;~1)= AC=+2; BC=(2;0)= BC=2.

:AB+A2C—|-BC:\/§+1'

1 2
Tacd AABC vudng cantai A co SZE(\/E) =1, p

SR Y

Vay r=—=—=—
p 241
Cho ham sb y=x"+2(m-4)x*+m+5 cb dd thi (C,).Tim m dé (C,) co ba diém cuec tri tao

thanh mgt tam gidc nhan géc toa d0 O lam trong tam.
17
A.m=1hoécm=7. B. m=1. C.m=4. D. m=—.
Loi giai
x=0

Taco y' =4x’+4(m—-4)x; y'=0< :
x’=4-m

DPé ham s6 c6 ba diém cuc tri <> m < 4. Khi d6 cac diém cuc tri cua (C,) la
A(0;m+5), B(\/4—m;m+5—(m—4)2), C(—\/4—m;m+5—(m—4)2).

m=1

Do O latrong tam tam giac ABC nén 3(m+5):2(m—4)2 = 17 -
m=—
2

Do m<4 nén m=1.
Goi m, la gia tri ciia tham s6 m dé do thi ham s6 y=x"+2mx* -1 co ba diém cuec tri tao thanh
mot tam gidc ¢ dién tich bang 4~J2 . Ménh @ nao sau day dung
A. mye (—1;0]. B. m, € (—2;—1]. C.me (—oo;—2]. D. m, e (—1;0).
Loi giai
Tacd: y=x"+2mx’ —1=y =4x" +4mx .
V=0 {;Z ° W

=-m

Pé d6 thi ham s6 y = x* +2mx” —1 ¢6 ba diém cyc tri thi y' =0 phai c6 ba nghiém phan biét tirc

la m<O.

., x=0 N . ) . 2 . 2
Khi d6 (1)©L:im nén ta goi A(0;-1), B(—\/—m,—m —1), C(\/—m,—m —1)
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Cau 106:

1 Tap xac dinh D = R\{—E}.

[

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

. . 1 . .2
Tam giac ABC cén tai 4 nén SAABCZEAH.BC véi H 1a trung diém cua BC nén

H(0;-m* ~1). Nen: AH = [(-m?*) =m* va BC:,/(ZM)Z —2J"m .

1 .
Taco: S, e =E.m2.2\/—m theo gia thiét S, ,. =42 nén m*\—m —42om=-2.

DANG 8. TIM M PE HAM SO BAC 2 TREN BAC 1 CO CUC TRI THOA MAN YEU
CAU BAI TOAN

. , . . . P +2x+3
Viét phuong trinh duong thang di qua hai diém cuc tri ciia do thi ham s6 y = %
X+
A y=2x+2. B. y=x+1. C. y=2x+1. D. y=1-x.

Loi giai
1

, 2% +2x—4 x=1(=y=2)

—, V' =0o2x"+2x-4=0<
(2x+l)

x:—2(:>y:—1)'

[ P thi ham s6 c6 hai diém cuc tri 1a M (1;2) va N(-2;-1).

[] Vay phuong trinh dudng thang qua hai diém cuc tri M, N cua d6 thi ham sé di cho 1a: y =x+1

Cau 107:

Cach khac:

. : : .2 TN A1 o u\x T .
1 Ap dung tinh chat: Néu x, la diém cyc tri cia ham so hituty y = ( ) thi gid tri cuc tri tuong

v(x)
u(x) u'(x)

g ctia ham s 1a Vo = = . Suy ra véi bai toan trén ta c6 phuong trinh dudng thang

v(x) V(%)

!
a2 X .o , (x2+2x+3)
qua hai diém cuyc tri cia do thi ham so 1a y:—,:x+1.
(2x+l)
Diéu kién cta tham sb m dé ham sb y= xl_ X 6 cuc dai va cuc tiéu la
—-X
A.m<l1. B. m>-1. C.m<2. D. m>-2.
Loi giai
Chon A
Piéu kién x#1.
, xz—mx , —x2+2x—m
Taco y= =

1—x 4 (l—x)2

\ X X X P - R P . ‘A A cApL N A 1A © g
Hams6 y = c6 cuc dai va cuc tieu < ' =0 c6 hai nghiém phan biét va doi dau khi di

qua hai diém d6 << -x"+2x-m=0 c¢o6 hai nghiém phan biét khic |1
A'>0 1-m>0

= S S m<l.
~1+2-m=#0 1

Vay m <1 thi ham s6 da cho c6 cuc dai va cuc tiéu.
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Cau 108:

Cau 109:

Cau 110:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

x> +mx+2m

Goi S 1a tap hop tit ca cac gia tri thuc cta tham s m dé dd thi ham sb y = 1 c6 hai
X+
diém cuc tri A, B vatam giac OAB vudng tai O. Téng tat ca cac phﬁn trcua S béng
A. 9. B. 1. C. 4. D. 5.
Loi giai
Chon A

, x+2xm

NVx#—1.Dat f(x)=x’+2x—m, h(x)=x"+mx+2m, g(x)=x+1.
(x+1)

Do thi ham sé da cho 6 hai diém cuc tri 4, B khi f (x) co hai nghiém phan biét x,, x,

J’(x)=h’(xl) 2x,+m
AN=m+1>0 ! g'(xl) !
khac -1 < < m>-1(1). Khi d6
f(-1)=-m-1=0 H(x,)
y(x,) = 2xz+m

r(x2

Suy ra A(xl 32X, +m), B(x2 32X, +m). Suy ra a:(xl 32X, +m), aé(x2 32X, +m).

N—"

0Q

04,0B %0 (2)

AOAB vudng tai O khi )
OA.OB = X%, +(2x, +m)(2x, +m) =0 (3)

(3) & m® +5x,.x, + 2m(x, +x,) = 0. Két hop véi dinh li Vi-et cho phuong trinh f(x)=0 ta
m :O(khOngthdamﬁn(Z))
m= 9(th0’a mén(l),(Z))

dugc m* —5Sm—-4m=0 (:{ S={9}.
Vay tong tat ca cac phan tir cia S bang 9.
2
LS 3 +2x+ . .
Biét rang do thi (H ) iy = % (v6éi m 1a tham s6 thuc) c6 hai diém cuc tri la A4, B. Hay
x —

tinh khodng cach tir goc toa d O(0;0) dén dudng thing AB.

2 J5 3
A, —. B. —. C. —.
= 5 J5

Loi giai

D.

1
\/g .
Chon A

(x2 +2x+m)/

(x-2)

+ Phuong trinh ciia dudng thang AB 14 y = S y=2x+22x—y+2=0.

2.0-0+2
+ Khoang cach d(0; AB) = % :
J2 +(-1) 5
. s . x> +mx+m’ .
Goi S'1a tap hop cac gia tri thuc ctia tham s6 m dé do thi ham s6 y = ————— co6 hai diém

x —
cuc tri 4,B.Khi ZAOB =90° thi tong binh phuong tit ca cic phan tir cia S bang:
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A.i. B. 8. C

1
C= D. 16.
16 8

Loi giai

!

(2x+m)(x—1)—x2 —mx —m? x2—2x—(m+m2)
y = =

(x=1) (x=1)

Dé dd thi ham sé c6 hai diém cuc tri 4,B thi ' =0 phai c6 hai nghiém phén biét khac 1
{A':1+m+m2 >0

=

~1-m-m*>#0

=sVVmelR.

Phuong trinh dudng thang di qua 2 diém cuc dai, cuc tiéu 1a y L =2x+m.

Goi x,; X, lahoanh d ciia 4, B khi d6 x,; x,1a nghiém cta x’ —2x—(m+m2).
Theo dinh i Viettacod x, +x, =2; x,.X, =—m’ —m.

YV =2x,+m;y, =2x,+m.

ZAOB=90° = x,.x, +,.V; =0 < x,x, +4x,x, +2m(x, +x,)+m’ =0

c:>5(—m2—m)+4m+m2 =0 & -4m*-m=0 @mz();m:—%_

2
. . . . 1 1
Tong binh phurong tat ca cic phan tir ciia S bang: 0 +(—Zj :E.
. . . x* —mx . .
Cau 111: V6i tham sO m , 3o thi cua ham s6 y = 1 cohai diemcuctri A, B va AB=5.Ménh dé
X+
nao dudi day dung?
A.m>2. B.0<m<1. C.l<m<?2. D. m<O0.
Loi giai
2
Taco D=R\{-1} vaco dao ham la y,=x+2—x2m.
(x+1)
. . L . ) I+m>0
D¢ ham s6 c6 hai diém cuc tri ta phai co Sm>-—1.
1-2-m#0

e . o . L, =2
Goi hai hoanh do cuc trila x, va x, taco { ' )
XX, =—m

Khi d6 diém A(x,,2x,—m) va B(x,,2x,—m).

|
AB:\/4+4m.\/§:5<:>4+4m=5<:>m=z.
2
, , . +mx+1 ;
Ciu 112: Gia tri ciia tham s& m d& ham sé y="—"""" dat cyc dai tai diém x, =2 la:
X+m
A. m=-1. B. m=-3. C. m=1. D. m=3.
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Loi giai
yv_l_ 1 yn_ 2
(x+m)2 ’ (x+m)3
1—;2:0
, 2 , "(2)=0 2+m
Ham s6 yszijl dat cuc dai tai diém x,=2 khi y( ) = ( )
xX+m y"(2)<0 2 <0
(2+m)3
m=-1
& 4| m=-3< m=-3. Thi lai thay thoa man.
m< -2
2
Cau 113: Pé ham sb y = %mx#—l dat cuc dai tai z = 2 thi m thudc khoang nao?
T+m
A. (0,2). B. (-4-2). C. (-20). D. (2:4).
Loi giai
TXD: D =R\ {-m}
,=x2+2mx+m2—1 "_ 2
(x+m)2 ’ (x+m)3
m* +4m+3 _0
. y'(2)=0 (m+2)2
Ham so dat cuc dai tai £ = 2 nén = < m=-3 thudc (—4;—2).
y"(2)<0 2
—<0
(m+2)
CAu 114: Cho ham sb y =x+p+L1 dat cuc dai tai diém A(—2;—2). Tinh pgq .
X+
A. pg=2. B. pqzé. C. pq=\/§ D. pg=1.

Loi giai
Chon D

Tap xéc dinh D=R\{-1} . Tacé y'=1-—L
(x+1)

Ham s6 dat cuc dai tai x =—2, suy ra y'(—Z):():O:l—q@q:l.
Lai c6 d6 thi ham sb di qua diém A(—2;—2) nén 2=2+p—g<= p—qg=0.
Do d6 p=q=1.
Thr lai: v61 p=¢ =1 tadugc y:x+1+L.
x+1
x=0
x=-2

1 :x2+2x
(x+1)2 (x+1)2

Twr d6 c6 bang bien thién ctia ham so:

Taco y' =1-

=0:>x2+2x:0<:>{
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

X 2 -1
' + - -
y 0
2 400 +o0
y
-00 -00
R rang dd thi ham s dat cuc dai tai diém A(—2; —2) Vay p=g=1= pg=1.
. X +mx+1 ) . . o . . .
Cho hamso Y= T (v61 m 1a tham so). Tim tat cd cac gia tri cia tham s6 M dé ham so
xX+m
cO gid tri cuc dai la 7.
A.m=7. B. m=5. C.m=-9. .m==5.
Loi giai
Chon C
Tap xac dinh ciia ham s6 1a: D=R\ {—m}
x* +mx+1 . xXP+2mx+m* -1
= > y = 3
X+m (x+m)
X#-m
, X#-m x=-m+l1
y=04 5 Sl x=—m+le
X +2mx+m —1=0 x=-m—1
x=-m-1
Bang bién thién
X | -0 -m-1 -m -m+1 +00
y' + 0 - - 0 +
-00 -00 Yer

Tu bang bién thién ta théy ham sb dat cuc dai tai x=-m—1.

Vay y(—m—l):7<:>—m—2:7<:>m:—9.
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

UNG DUNG PAO HAM
I PE KHAO SAT HAM SO

BAI 2: CUC TRI CUA HAM SO

@ HE THONG BAI TAP TRAC NGHIEM. MUC PQ VD - VDC

DANG 8. BAI TOAN CUC TRI HAM SO CHUA DAU TRI TUYET DPOI

Cau 1:

Cau 2:

Cau 3:

Bai todn: Do thi ham s6 y= | f (x)| 6 bao nhiéu diém cuc tri

(Ap dung dinh nghia). y = f(x)= W o %zf';x)
X

x)=0(1
o[ 7@=00)
J'(x)=0(2)
S6 nghiém cua (1) chinh 14 sb giao diém ctia @b thi y = f(x) va truc hoanh y = 0. Con s nghiém
cua (2) 1a s6 cuc tri ctia ham s6 y = f(x), dwa vao db thi suy ra (2) Vay tong sd nghiém boi
1& cua (1) va (2)chinh 1a sb cyc tri can tim.

Cho ham s6 y = f(x) c6 bang bién thién nhu sau.

— o -2 4 + oo
Y + 1] - o +
+oo
v N e
— o0 Ty 2

Ham sb y = f(|x - 3|) ¢6 bao nhiéu diém cyc tri

A. 5 B. 6 C.3 D. 1

Tim sb cac gid tri nguyén cua tham sé m dé d6 thi ham sé y = |x4 —2mx” +2m* +m—12| ¢
bay diém cuc tri

A. 1. B. 4. C.0. D. 2.

C6 bao nhiéu gia tri nguyén ctia tham sé m dé ham sé y = |3x4 —4x* —12x% + m?| c6 ding 5 diém

cuc tri?
A. 5. B. 7. C.6. D. 4.
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Cau 4:

Cau 5:

Ciu 6:

Cau 7:

Cau 8:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

C6 bao nhiéu gia tri nguyén dwong cia tham s m dé ham s y = |3x4 —4x’ —12x*+m| c6 5

diem cuc tri.

A. 16 B. 44 C. 26 D. 27
Tap hop céc gia tri cia m dé hamsd y = ‘3x4 —4x° —12x +m —1‘ c6 7 diém cuc tri la:
A. (0:6) B. (6;33) C. (1;33) D. (1;6)

Cho ham s6 y = f(x)=x* —(2m—1)x* +(2—m)x+2. Tim tit ca cic gia tri ciia tham sb m dé
ham s y = f(|x|) ¢6 5 diém cyc tri.

A.§<mS2. B.—2<m<§. C. —§<m<2. D.§<m<2.
4 4 4 4

Cho ham s6 y = f(x) c6 dao ham f'(x)=(x3 —2x2)(x3 —2x) véi moi xeR. Ham s
| f(1-202 1x)| ¢ nhiéu nht bao nhiéu diém cuc trj?

A. 9. B. 2018. C. 2022. D. 11.
Hinh v& bén 1a d6 thi cia ham sé y = f(x).

Goi S 1a tap hop céc gia tri nguyén duong cta tham s6 m dé hamsd y = | f (x—l) + m| ¢6 5 diém cuc

Cau 9:

Cau 10:

Cau 11:

tri. Téng gia tri tit ca cac phan tir cia S bang
A.9. B. 12. C. 18. D. 15.

Co bao nhiéu gia tri nguyén cua tham s6 m dé hamso y = c6 7 diém cuc

3x 4 4x° —12x° +%

tri?

A. 3. B. 9. C.6. D. 4.

C6 bao nhiéu gia tri nguyén cta tham s6 m dé ham sé y = |x3 —3x% + m| c6 5 diém cyec tri?

A. 5. B. 3. C.6. D. 4.

C6 bao nhiéu gia tri nguyén cta tham sé m dé hamsd y = |3x5 —25x" +60x + m| ¢6 7 diém cuc
tri?

A. 42. B. 21. C. 40. D. 20.
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Cau 12:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Cho ham s0 y = f(x) c6 bang bién thién nhu hinh v&

x —0 1 2 +0
f'(‘c) + 0 - 0 +
o0
11
f(x)

—a0

P thi ham s6 y =|f(x)—2m| c6 5 diém cyc trj khi va chi khi

Cau 13:

Cau 14:

Cau 15:

A.me(4;11). m=3.

B. me 2;E . C. D. me 2;E .
2 2

Hinh v& bén la d6 thi cia ham sb y = f'(x). Goi S 1a tap hop céc gid tri nguyén duong ctia tham
s6 m dé dd thi ham sd y= |f(x — 2) + m| ¢4 5 diém cuec tri. Téng gia tri tat ca cac phén tr cia
S bang
A. 15. B. 18. C.9. D. 12.

Cho ham sb f(x) = |x3 —-3x + m| v6i m e[-5;5] la tham s6. C6 bao nhiéu gié tri nguyén ciia m
dé ham sé f(x) co6 ding ba diém cyc tri.

A. 3. B. 0. C. 8. D. 6.

Chohamsd y=f (x ) ¢6 bang bién thién nhu sau.

X

—on -1

f'(x)

+ 0

flx)

/ 2018
—0

\ /:':

—2018

Do thi ham sé vy = |f(x - 2017) + 2018| ¢ bao nhiéu diém cyc tri?

A. 2.

B. 3.

C.5.

D. 4.

Chu16: Hamso f(x) c6 daoham f'(x) trén R. Hinh v& bén 1a d6 thi cia ham s6 f'(x) trén R.

Yy

—

N

Hoi ham s6 y = f(|x|) +2018 c6 bao nhiéu diém cyc tri?

A. 5.

B. 3.

C.2.

Cau17: Chohamsb y = f(x) c6 bang bién thién nhu hinh v&
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DANG 2.

Cau 18:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

x — 1 2 +a0
F'(x) + 0 - 0 +

f(x) —:::/ “\ 4/ -

Do thi ham s§ y = |f(x) - 2m| ¢4 5 diém cuec tri khi va chi khi

A. me(411). B.me(2;%j. C.m=3. D.me{ ,%}

SO PIEM CUC TRI CUA HAM HQP
Bai todn: Cho ham sb y=f(x) (Dé c6 thé cho bang ham, do thi, bang bién thién ciia
£ (x),£'(x))- Tim s6 diém cyc tri ctia ham s6 y = f'(u) trong d6 u 1a mot ham s6 ddi véi x
Ta thyc hién phuong phép twong tw xét sb diém cuc tri cia ham sé y = f(x)
Budéc 1. Tinh dao ham y'=u'.f"(u)
Bwdre 2. Giai ph h 0 0

wée 2. Giai phuong trinh y'=0<|
S'(u)=0
Buwéc 3.Tim s6 nghiém don va bdi 1¢ hodc cac diém ma y' khong xac dinh.

Két luin

Cho ham s f(x) c6 dao ham lién tuc trén R . D6 thi ham s6 y = f'(x) nhu hinh v& bén. Ham
s6 y= f(x2 + 4x) —x” —4x ¢6 bao nhiéu diém cyc tri thudc khoang (—5;1)?

gll

[N /
~1 \/O

el

=Y
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Cau 19: Chohamsd y = f(x) c6 dao ham dén cap hai trén R va c6 bang xét ddu ciia ham sé y = f'(x)

nhu hinh sau:

f(2) ‘ . 0+ 0 . 0 +

3
s £ X .2 .22 \ L 2R
Hoi ham so g(x) =f (1 — x) + 3 2x* +3x dat cuc tiéu tai diém nao trong cac diém sau?

A. x=3. B. x=0. C.x=-3. D. x=1.
Cau 20: Cho ham s6 y = f(x) x4c dinh trén R, ¢6 d6 thi f(x) nhu
y
hinh v&.

Ham sb g(x) = f(x3 +x) dat cuc tiéu tai diém x,. Gia tr1 x,
thudc khoang nao sau day
A. (1;3). B. (-11).
C. (0;2). D. (3;+0).
Chu21: Chohamsd y= f(x) liéntyctrén R, c6 do thi f'(x) nhu hinh

V€.

y=Ff'(x)

S6 diém cuc tiéu cia ham s6 g(x) = f(—x2 + x) 1a
A. 1. B. 4. C.3. D. 2.

Cau22: Chohamsd y=f (x) ¢6 dao ham lién tuc trén R , bang bién thién ctia ham s6 f '(x) nhu sau:

x — 00 -1 1 !

—+x
4
e \ /
/ —2

SO diém cuc tri cia ham s6 y = f(x2 + 2x) la

A. 4. B.5S. C. 1. D.7.
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Ciu 23: Chohamsd y=f (x) co ding ba diém cuc tri 1a —2;—1;0 va c6 dao ham lién tuc trén R . Khi
dohamsd y=f (x2 — Zx) 6 bao nhiéu diém cuc tri?
A. 3. B. 8. C. 10. D. 7.

CAu 24: Chohamsb y= f(x) x4c dinh trén R va ham s y= f’(x) c6 dd thi nhu hinh v&. Tim sb diém

cuc tri cia ham s y = f(x2 - 3) .

yA
2
2 1 Ry
0 V
A. 4 B. 2 C.5 D.3

Chu 25: Cho ham s6 f(x) c6 dao ham 1a f”(x). D0 thi cia ham s6 y = f'(x) nhu hinh v& bén. Tinh
s6 diém cuyc tri ciia ham s6 y = f(xz) trén khoang (—\/g,\/g) .

Yy

A. 2. B. 4. C. 3. D. 5.
Chu 26: Cho ham s bac bon y = f(x). Himsé y = f'(x) c6 d thi nhu hinh v& bén. S6 diém cuc dai

ctia ham sb yzf(\/x2+2x+2) 1a
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Cau 27:

Cau 28:

Cau 29:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Cho ham sb yv=f (x) xac dinh va lién tuc trén R c6 dd thi nhu hinh v& Ham s

g(x)= f(x2 —2x— 4) ¢6 bao nhiéu diém cuc tiéu?

A. 1. B. 3. C.2. D. 4.

Biét raing ham so [ (x) c6 do thi dugc cho nhu hinh v€ bén. Tim so di€ém cuc tri cia ham so

y=rr(x)]

R —— Y

A. 5. B. 3. C.4. D. 6.
Chohamsb y= f (x) lién tuc va c6 dao ham trén [0; 6] .Dd thi ciahamsd y = f '(x) trén doan

[0;6] dugc cho bsi hinh bén dudi. Hoi ham s6 y =[ 7 (x)] c6 tdi da bao nhiéu cyc tri.

vV A
y =_J'“E_.1.']

TN\

A. 3. B. 7. C.o6. D. 4.
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Cau 30: Biét raing ham s0 [ (x) c6 d0 thi dugc cho nhu hinh v€ bén. Tim sO di€ém cuc tri cia ham so

y=fLr(]?

—_——— e — ——

A. 5. B. 4. C.3. D. 6.
Céu 31: Cho ham s f(x) ¢ d thi nhu hinh v& bén duéi. S6 diém cuc tri ctia ham sb g(x) = f(f(x))

la.

7’1

A. 3. B. 7. C. 6. D. 5.
Cau32: Chohamsd y = f(x) co dd thi nhw hinh v&.

4

) 0 ) a R
y= flz)

Biét tat ca cac diém cuc tri ctia ham s6 y=f(X) 1a -2:0;2:0;6 véi 4<a<6. S diém cuc

tri ciia ham sé y = f(x6 —3x2) 1a

A. 8. B. 11. C.9. D. 7.
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Cau 33:

Cau 34:

Cau 35:

Cau 36:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Cho ham s6 £(x) xac dinh trén R va c6 d6 thi #/(x)nhu hinh v& bén. Pit g(x)= f(x)—x.
Ham s6 dat cuc dai tai diém thudc khoang nao duéi day?

A. [%;3] B. (—2:0) C. (0;1) D. [1;2]

Cho hamsd y = f (x) c6 dao ham lién tuc trén R va d6 thi ham sé y=f '(x)nhu: hinh v& bén.

Sb diém cuc tri cia ham sé y = f(x—2017)—2018x+2019 la.
A.3 B. 4 C.1 D. 2
Cho hamsb y = f (x) c¢6 bang bién thién nhu sau

x — 0

|-llr - |:| +

Hamsé y =21 (x)+1 dat cuc tiéu tai diém
A x=2. B. x=0. C.x=1. D. x=5.
Cho ham s6 y = f(x) c6 dao ham lién tuc trén R . P4 thi ham s6 y = f"(x) nhu hinh v& sau.

) =
I

S6 diém cyec tri cua ham sb y = f(x) +2x la:

A 4. B. 1. C.3. D. 2.
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3
Céiu 37: Choham s f(X) c6 d6 thi f'(x) nhu hinh v& dudi. Ham sb g(x)=f(x)—x?+2x2 -5x+2001

¢6 bao nhiéu dieém cuc tri?

A.3. B. 1. C. 2. D. 0.
Ciu 38: Cho ham s6 da thic y = f(x) c6 dao ham trén R, f(0)<0 va db thi hinh bén duéi 1a dd thi

cta dao ham f'(x) . Hoi ham sb g(x)= |f(x) + 3x| cobao nhiéu cuc tri?

ya

A. 4. B. 5. C. 3. D. 6.

Céau 39: Cho ham s6 Cho ham s6 y = f(x) lién tuc trén R va ham sé g(x) = 2f(x)—x2 +2x+2019.
Biét d6 thi ham s6 y = f'(x) nhu hinh vé.

Y

e —

S6 diém cuc tri ciahamsd y=¢ <|x|) la
A. 5. B. 3. C.2. D. 4.
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Ciu 40: Cho ham sb y = f(x)c6 dao ham trén R va c6 do thi 1a dudng cong nhu hinh v&.

bitg(x) = 3f(f(x)) +4 . Tim s cyc tri cia ham s& g(x)

[\
-11 \1 B 14 X
ON i)
NINANELY
\L/
4 \
I - N
A. 2. B. 8. C. 10. D. 6.

Cau4l: Chohamsd y= f(x) c6 dao ham trén R, d0 thi ham s6 y = f(x) 1a duong cong & hinh vé&. Hoi

ham s (x) = [/ (0] =47 (x)+1

¢06 bao nhiéu diém cuc tri?

A. 2. B. 3. C.5. D. 7.
CAu42: Cho ham sb yzf(x), ham sb y:f'(x) c6 dd thi nhu hinh bén. Ham sb

+3 ¢6 bao nhiéu diém cuc trj trén khoang (0;27).

SSinx—l)_l_(Ssinx—l)z
4

g(x)=2f( 5

\\ies
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Cau43: Chohamsé y = f(x) lién tuc trén R c6 dao ham f'(x) lién tuc trén R va c6 bang xét ddu nhu

hinh vé bén

xr |—o0 0 1 92 +00

f'(x) - 0 + 0 - 0 +

Hoi ham sb y = f (x2 —~ 2|x|) c6 tit ca bao nhiéu diém cyc tri?
A. 4 B.7 C.9 D. 11
Caud44: Cho y=f (x) 12 ham da thirc bac 4 va c6 d6 thi nhu hinh v&. C6 bao nhiéu gia tri nguyén cua

tham s& M thudc doan [—12;12] dé ham sb g(x)= ‘2f(x—1) + m‘ ¢6 5 diém cuc tri?

|1-J
\ N
0 v
S
Y
A.13. B. 14. C. 15. D. 12.

Cau45: Cho ham s§ f(x)=ax’+bx’ +cx+d (v6i a,b,c,d e R va a#0) co dd thi nhu hinh v&. S6

diém cuec tri clia ham s6 g (x) = f(—Zx2 + 4x)
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Cau 46: Cho ham s6 bac ba y = f(x) c6 dd thi nhu hinh v&

Cau 47:

Cau 48:

Cau 49:

Cau 50:

S6 diém cuc tiéu ciia ham sb g (x)= f(—x2 +x) bang
A. 1. B. 5. C.2. D. 3.
C6 tat ca bao nhiéu gia tri nguyén dwong cua tham s6 m dé ham s6 y =|3x* —4x* —12x* +m

¢6 5 diém cuc tri?
A. 16. B. 28. C. 26. D. 27.
Cho ham sé y = f(x) ¢6 bang bién thién nhu hinh v& duéi day:

Ham s6 y = f(2x) dat cuc dai tai

A.ng. B. x=-1. C.x=1. D. x=-2.
Cho ham s6 y = f'(x) c6 dao ham lién tuc trén R va f(0)=0; f(4)>4. Biét ham y = f'(x)

¢6 db thj nhu hinh v&.

S6 diém cuc tri cia ham sé g(x)= ‘f(xZ)_zx‘ la
A. 2. B. . C. 4. D. 3.

Cho ham s6 y = f(x) dong bién trén (4;+OO) ¢6 d6 thi nhu hinh v&. S6 diém cyc tri cta ham s6

y:f(2|x|—2) bang
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Cau 51:

Cau 52:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

2 /;'x.
- l,"') _\\. ] - lfii\“‘-\.. 4 _r’/: x}
/. N A :
/‘ 2 N ..-'I
X 3 \-—//
A.T. B. 5. C. 4. D. 9.

Chohamsd y = f (X) 12 mot ham da thtic ¢6 bang xét dau [ '(x) nhu sau

x —o -1 1 +

£ x) + 0 - 0 +

86 diém cyc tri clia ham s6 g (x) = f(x2 —|x|)

A.S. B. 3. C. 1. D. 7.
Cho d6 thi y = f(x) nhu hinh v& dusi day:

r

Goi S 1a tap hop tit ca cac gia tri nguyén duong cua tham s6 7 dé ham sb

y= f(x+2018)+§m2

c6 Sdiém cuc tri. TOng tat ca cac gia tri cua cac phan tu trong tap S

bang
A. 6. B. 5. C.7. D. 9.
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DANG 9. TIM M PE HAM SO f (u(x)) THOA MAN BIEU KIEN CHO TRUGC
Chu 53: Cho ham s6 bac ba y = f(x)c6 dd thi ciia ham dao ham f”(x) nhu hinh v& va f(b)=1.S6 gi4

tri nguyén cta m €[-5;5] dé hams6 g(x)= ‘fz (x)+41(x)+ m‘ c6 dung 5 diém cuc tri 1a

\ /

o
A. 8. B. 10. C.9. D. 7.

Ciu54: Chohamsé y=f (x) c¢6 @ thi nhu hinh v& bén dudi. C6 bao nhiéu gia tri nguyén cua tham sb

thuc ,,» déham sd g(x)= |f(x+ 2020)+ m2| ¢4 5 diém cuc tri?

v

A. 1. B.2. C.4. D. 5.

Cau55: Chohamsd f(x) c6 daoham f'(x)=x(x+2)" (x+4) [x* +2(m+3)x+6m+18]. C titca
bao nhiéu gia tri nguyén cia m dé hamsé f (x) c6 ding mot diém cyc tri?
B. 7. B. 5. C.8. D. 6.

Cau 56: Chohamsd y = f(x) co db thi nhw hinh v& bén dudi

Yy y = f(x)

l

Tim tat cd céc gié tri cua tham s6 m dé€ d6 thi ham s6 4 (x)= ‘fz (x)+2f(x)+ Zm‘ c6 ding 3
diém cuec trj.
A.m>1 B. m>1 C. m<2 D. m>?2
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Cau57: Cho hamsd f(x) c6 dao ham f'(x)=x*(x—a)(13x~15)’. Tap hop cic gia trj cia 4 dé ham

5x

4) ¢ 6 diém cuc trj 1a

s6y=f[ -
X"+

55 15 55 15 55 55 15
A =55 \N0=1 B -5 [0S0 €| -5 | \{0). D.|—== |\ =,
474 13 4’4 13 4’4 44) 13
Ciu 58: Cho hamsb y= f(x) c6 dao ham f”(x) :(x—l)2 (x2 —2x) vGi VxeR. Co6 bao nhiéu gia tri
nguyén duong cua tham s ,,, dé hamsd f (x2 —8x+ m) ¢6 5 diém cyc tri?
A. 15. B. 17. C. 16 D. 18
Cau 59: Cho ham s y = f(x) xac dinh trén R va ham s6 y = £'(x) c6 dd thi nhu hinh bén. Biét rang
f'(x)<0 vOi moi x € (—00; —3,4) U(9; +OO). C6 bao nhiéu gia tri nguyén duong cua tham sd M

dé ham s6 g(x) = f(x)—mx+5 co dang hai diém cuc tri.

1 >x
_354/ alo 15 5 9\

A 7. B. 8. C. 6. D. 5.
Cau 60: Cho hamsd y = £(x). Himsd y = f'(x) c6 dd thi nhu hinh vé& dudi day.

l\y
>
ON"T1N\ 2 |3
Tim m dé ham s y = f(x* +m) c6 3 diém cuc tri.
A. me(3;+0). B. m €[0;3]. C. me|[0;3). D. m € (—x;0).

Cau 61: Chohamsd f'(x)=(x—2) (x* —4x+3) véimoi xeR. C6 bao nhiéu gia tri nguyén
duong cia m dé hamsd y = f(x2 —10x+m +9) ¢ 5 diém cuc tri?
A. 18. B. 16. C.17. D. 15.
Cau 62: Chohamsd y = f(x) c6 dao ham f’(x) =(x—2)2 (x—l)(x2 —2(m+1)x+m2 —1) ,VxeR.Co
bao nhiéu gia trj nguyén cia m dé hamsé g(x)= f (|x|) ¢6 5 diém cyec tri?

A. 3. B. 5. C.2. D. 4.
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Caiu 63:

Cau 64:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
Cho hai ham da thie ¥ = f (x), y=g(x) ¢6 db thi 12 hai duong cong & hinh v&. Biét ring dd thi
ham sb V= f(X) c6 dung mot diém cuc tri 14 A, d6 thi ham sé y = g(x) c6 dung mot diém
cuctrila B va 4B = % . C6 bao nhiéu gia tri nguyén cua tham s ,,, thudc khoang (—5;5) dé

hamsé y = ||f(x) —g(x)| + m| c6 ding 5 diém cuc tri?
YA

/ 0
A. 1. B. 3. C.4. D. 6.
Choham s y = f(x)=x"—(2m—1)x* +(2—m)x+2. Tép hop tat ca cic gia tri cia tham s0 m

A 13 4 , . R .. [ a ‘. < 4 ~ a .. A 4
dé ham so y = f(|x|) cO 5 diém cuec tri la (Z;cj, (voi a, b, ¢ 1a cac sO nguyén, 5 1a phan so

t6i gian). Gia tri ctia biéu thirc M =a® +b* +*1a
A. M =40. B. M =11. C. M=31. D. M =45.
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UNG DUNG PAO HAM
I PE KHAO SAT HAM SO

BAI 2: CUC TRI CUA HAM SO

@ HE THONG BAI TAP TRAC NGHIEM. MUC PQ VD - VDC

DANG 8. BAI TOAN CUC TRI HAM SO CHUA DAU TRI TUYET DPOI

Cau 1:

Bai todn: Do thi ham s6 y= | f (x)| 6 bao nhiéu diém cuc tri

(Ap dung dinh nghia). y = f(x)= W o %zf';x)
X

x)=0(1
o[ 7@=00)
J'(x)=0(2)
S6 nghiém cua (1) chinh 14 sb giao diém ctia @b thi y = f(x) va truc hoanh y = 0. Con s nghiém
cua (2) 1a s6 cuc tri ctia ham s6 y = f(x), dwa vao db thi suy ra (2) Vay tong sd nghiém boi
1& cua (1) va (2)chinh 1a sb cyc tri can tim.

Cho ham s6 y = f(x) c6 bang bién thién nhu sau.

— o -2 4 + oo
Y + 1] - o +
+oo
v N e
— o0 Ty 2

Hamsd y = f (|x - 3|) ¢6 bao nhiéu diém cuc tri

A. 5 B. 6 C.3 D. 1
Loi giai

Chon C

y=/(]x=3]) (1),Pat t=/x—3],t>0Thi (1) tr¢ thanh: y = £ (£)(t > 0)

x-3

NERES

Co t=+/(x=3) =1'=

Coy, =t.f(®)
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

x=3 x=3

. . t =
yx=0<:>txf(t):0<:>[", S|t="2L)=|x=7
f=0" _, L

Lay x=8 ¢ ¢'(8) £ '(5) > 0, dao ham d6i dau qua cac nghiém don nén ta c6 bang bién thién:

x |-w -1 3 7 qu

. "“\CT /CD\CT 7 '1

Duya vao BBT thi ham s6 y = f(|x —3|) c6 3 cuc tri.

Tim sb cac gid tri nguyén cua tham sé m dé d6 thi ham sé y = |x4 —2mx” +2m* +m—12| ¢
bay diém cuc tri
A. 1. B. 4. C.0. D. 2.

Loi giai
Do thi ham s6 y = |x* —2mx* +2m* +m —12| c6 bay diém cuc tri khi va chi khi d0 thi ham s
y= x* —2mx* +2m* +m —12 cét truc hoanh tai bon diém phan biét

x*—2mx* +2m*+m—12=0 c¢6 bdén nghiém phan biét khi va chi khi

m® —(2m* +m—12)>0 4<m<3

< ) —1++97
2m >0 S im>0 ¢>___jf___<:m<<3
2mE4+m—12>0 —1-+97 14497

Vay khong c6 gia tri nguyén ciia tham sé m dé do thi ham s6 y = |x4 —2mx* +2m* +m—12
c6 bay diém cuc trj.
C6 bao nhiéu gia tri nguyén cta tham s6 m dé ham sd y = |3x4 —4x° —12x" + m2| c6 diing 5 diém

cuc tri?
A. 5. B. 7. C.6. D. 4.

Loi giai
Xétham s f(x)=3x" —4x’ —12x* + m*; f'(x)=12x* —=12x* —24x
f'(x)=0 x, =0;x, =—1;x, =2. Suy ra, ham s6 y = f(x) c6 3 diém cuc tri.
= Hamsd y = |3x4 —4x’ —12x" + m2| 6 5 diém cuc tri khi 6 thi ham sd y = f(x) cat truc hoanh
tai 2 diém phan biét < 3x* —4x’ —12x> +m* =0 ¢6 2 nghiém phan biét.
Phuong trinh 3x* —4x’ —12x> +m” =0 < -3x* +4x° +12x* =m* (1).
Xét ham sd g(x) ==3x" +4x° +12x7; g'(x) =—12x" +12x* + 24x.

Béng bién thién:
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Cau 4:

Cau 5:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

X —on —1 0 2 +o0

g'(x)

+ 0 0 + 0
(x) 5 32
glx _/ \0 / \_m

m* <0

S 32<:> 5<|m|<\/3_2.
<m’<

Phuong trinh (1) ¢é 2 nghi¢m phan biét < {

Vay m e {3;4;5,-3;-4;-5} .

C6 bao nhiéu gia tri nguyén duong ctia tham sé m dé ham s6 y = |3x4 —4x* —12x*+m| c6 5

diém cuc trj.
A. 16 B. 44 C. 26 D. 27

Loi giai
Chon C
Pit: g(x)=3x"—4x’ —12x> +m

x=2=y=m-32
Ta co: g'(x)=12x3—12x2—24x=0<:> x=—l=>y=m-5
x=0=>y=m

x — oo -1 0 1 + oo

g'(z) - 0 + 0 - 0 +

+ oo m + oo
9@ | N, - _
m—>5 \m—32

m<0

Dua vao bang bién thién, ham s c6 y = | g(x)| ¢6 5 diém cyc tri khi {m -5>0 < {
m—32<0

. Vim la s6 nguyén duong cho nén c¢6 26 s6 m thda de¢ bai

m<0
S5<m<32

Tap hop céc gia tri cia m dé hamsd y = ‘3x4 —4x° —12x +m —1‘ c6 7 diém cuc tri la:

A. (0;6) B. (6;33) C. (1;33) D. (1;6)
Loi giai

Chon D

Xétham s f(x)=3x"—4x’ —12x> +m -1,

Co lim f(x)=+o0, lim f(x)= o0

X—>+00

f(x)=12x" —12x* = 24x =12x(x" - x -2

Page 151



Caiu 6:

Cau7:

Cau 8:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

x=0
f(x)=0|x=-1.
x=2
Bang bién thién:
x - -1 0 2 +a0
Sf(x) - 0 + 0 - 0 +

+

m—1 0
f(x) \ /
m—33
m—=6

Tir bang bién thién, ta c6 ham s6 y = | f (x)| ¢6 7 diém cuc tri < dd thi ham s§ y= f(x) cit

Ox tai 4 diém phan biét @ m-6<0<m-1<=1<m<6.
Cho ham s6 y = f(x)=x" —(2m—1)x* +(2—m)x+2. Tim tit ca cac gia tri ctia tham sb m dé

ham s6 y = f(|x]) ¢6 5 diém cyc tri.

A.§<m£2. B.—2<m<§. C. —§<m<2. D.§<m<2.
4 4 4 4
Loi giai
Ta co: y':3x2—2(2m—1)x+2—m

Ham sb y = F(x) co5 diém cuec tri khi chi khi ham s f(x) 6 hai cuc tri duong.

(2m—1)2—3(2—m)>0 A4m* —m—-5>0
A>0 2(2 1 5
=445>0 & %>0 = m>% ®Z<m<2
P>0 2—m m<?2
T>0

Cho ham s6 y=/(x) c6 dao ham f'(x)=(x’-2x*)(x’ —2x) voi moi xeR. Ham sb
| £ (1-2021x)| ¢ nhiéu nhét bao nhiéu diém cyc trj?
A. 9. B. 2018. C. 2022. D. 11.

Loi gidi
Taco f'(x)=x"(x—2)(x* —2)=0 c6 4 nghi¢m va d6i ddu 4 lan nén ham s6 y = f(x) c6 4
cuc tri. Suyra f(x)=0 c6 tdi da 5 nghiém phan biét.
Do d6 y =|/(1-2021x)| c6 tdi da 9 cyc tri.

Hinh v& bén 1a d6 thi cia ham s6 y = f(x).
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Tt

X

Goi S 1a tap hop cac gia tri nguyén duong ciia tham sé m dé ham sb y = | f (x—1)+m| co6 5
diém cyc tri. Tong gia tri tt ca cac phéan tir ciia S bang
A. 9. B. 12. C. 18. D. 15.

Loi giai
Nhan xét: 86 giao diém ctia (C):y = f(x) véi Ox bang sb giao diém cia (C'):y = f(x-1)
vl Ox .

Vim>0nén (C"):y=f(x—1)+m c6dugc bang cach tinh tién (C'):y = f(x~1) lén trén m
don vi.

T ] T T
[ N [ I
i T, L] i
[ i i

A

X

1 1 i X
TH1-0<m<3 TH2 - m=3
I‘ll |'Il 'x- P
'.__-‘,'l ¥
TH3:3<m<6 TH4:m=6

TH1: 0<m<3.Dd thi ham s6 c6 7 diém cuc tri. Loai.

TH2: m=3.Dd thi ham s6 c¢6 5 diém cuc tri. Nhan.
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Cau 9:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
TH3: 3<m<6.Dd thi ham s6 ¢6 5 diém cuc tri. Nhan.
TH4: m > 6. Dd thi ham s ¢6 3 diém cuec tri. Loai.
Vay 3<m<6.Do meZ nén me{3;4;5}.
Vay tong gia tri tit ca cac phan tir cia S bang 12.

Co bao nhiéu gia tri nguyén cua tham s60 m dé hamso y =

3xt +4x° —12x7 +% c6 7 diém cuc

tri?
A. 3. B.9. C.6. D. 4.
Loi giai
m m 2
Tacod y=[3x"+4x" —12x° +5‘ :\/(3;5‘ +4x’ —12x° +?)
(12 +124° —24x)[3x4 +4x° —12%° +’;”‘)
=y = :
\/(335‘ +4x° —12x° +’"j
2
12x* +12x* =24x=0 (1)
=)y=0& :
3x4+4x3—12x2+%20 (2)
x=0
Tu (1):> x=1
x=-2

Vay dé ham sb c6 7 diém cyec tri thi (2) phdi c6 bon nghiém phan biét khac {0;1;-2} .

x=0
Xét ham sb f(x):3x4+4x3—12x2+%:>f'(x):l2x3+12x2—24x:>f'(x)20<:> x=1
x=-2
X |- —2 0 1 +00
X)) - 0 + 0 - 0 +
+00 m +00
£(x) \ / 3\ /
32+ 5+
2 2

Dé (2) c¢6 4 nghiém phan biét thi s(x) cit truc hoanh tai 4 diém phan biét

= 0<m<10.

m
—5+E<0 {m<10
= =

m m>

—>0
2
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Cau 10:

Cau 11:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

A . ey A A 213 A m -2 .
Viy ¢6 9 gia tri nguyén ctia tham s6 m dé ham sé y =[3x* +4x” —12x° +5 c6 7 diém cuyc tri.

C6 bao nhiéu gia tri nguyén cua tham sé m dé hamsd y = |x3 —3x% + m| ¢6 5 diém cuc tri?
A5, B. 3. C.6. D. 4.

Loi giai
Ham sb y= x* =3x"+m| c6 5 diém cuc tri < dd thi ham sb y=x"=3x>+m co hai diém cuc
tri v nim v€ hai phia ctia truc hoanh < phuong trinh x’ —3x* +m =0 (1) c6 ba nghiém phén
biét.
Xét bbt ciia ham s6 y = x° —3x

=0
y'=3x2—6x:0:>{x

X =

|
&
=
(=

—4

Tir d6 ta dugc (1) co banghiém phan biét < -4 <-m <0< 0<m<4. Viyco 3 gid tri nguyén
cua m thdéa man.

C6 bao nhiéu gia tri nguyén cia tham sb m dé ham sé y =[3x° —25x° +60x +m| c6 7 diém cuc

tri?
A. 42. B. 21. C. 40. D. 20.
Loi gidi
y=3x"=25x" + 60x+m
=y =15x* - 75x" + 60
x=—2=>y=m-16
, x* =1 x=—-1=y=m-38
V=0 =
x>=4 x=1 =y=m+38
x=2 =>y=m+16
X |- -2 -1 1 2 +0
V' + o - o0 + 0 - 0 +
1 4”} + 38 .T+OO
TAm+16
m-16
N T S R
o
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Suy ra y= |3x5 —25x> +60x + m| co 7 diém cuc tri

{m—38<0<m—16 {16<m<38 [m=17,37

= N
m+16<0<m+38 -38<m<-16 m=-37,-17
C6 tat ca 42 gia tri nguyén cua m.

Chu 12: Chohamsd y = f(x) c6 bang bién thién nhu hinh v&

x —o0 1 2 +o0
f(x) + 0 - 0+

11
£(%) / \4

P thi ham s6 y =|f(x)—2m| c6 5 diém cyc trj khi va chi khi

400

A. me(411). E.me(2;%). C. m=3. D.me[2;1—21]

Loi giai

Tu BBT ctia ham sé y = f(x) ta c6 bang bién thién cia ham s6 y = f(x)-2m nhu sau

x —m 1 2 +o0

[f(x)—Zm]' + 0 - 0 +

+o0

11-2m

—00

D6 thi ham sé y = |f(x)— 2m| gdm hai phan:
+ Phan db thi ctia ham s y = f (x) —2m nam phia trén truc hoanh.
+ Phén doi xtng vé6i do thi cia ham s6 y = £ (x)—2m ndm phia dudi truc hoanh qua truc Ox .

Do d6, 6 thi ham s6 y =|f (x)—2m| c6 5 diém cyc trj khi va chi khi

11
(4-2m)(11-2m)<0 = m 6(2;?)
Céu 13: Hinh v& bén 1a d thi cia ham so y = f(x). Goi S 1a tap hop c4c gié tri nguyén duong clia tham
s6 m dé d6 thi ham sb y = |f(x -2)+ m| c6 5 diém cuc tri. Tong gid tri tit ca cac phan tir cia

S bang
A. 15. B. 18. C.9. D. 12.

Loi giai
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Cich 1: ding do thi.

- Nhan thy: s6 giao diém cua (C):y = f(x) véi Ox bing sé giao diem cua (C,): y = f(x—2)
voi Ox .

Vi m>0 nén (C,):y=f(x—2)+m c6 dugc bang cach tinh tién (C,):y = f(x—2) lén trén
m don vi.

- Db thi ham sb y = | f (x — 2) + m| ¢ dugc bang cach 1iy ddi xing qua truc hoanh Ox phan dd

thi (C, ) nim phia dudi truc Ox va giit nguyén phan phia trén truc Ox.

- Ta xét cac truong hop sau:

THI:O=<m<3 TH2:m =3

TH3:3<m<6 TH4:m >6
+ Truong hop 1: 0<m<3: dd thi ham s6 ¢6 7 diém cuec tri (loai).
+ Truong hop 2: m=3: dd thi ham s6 ¢6 5 diém cuc tri (théa man).
+ Truong hop 3: 3<m < 6: dd thi ham s6 c6 5 diém cyc tri (thda man).
+ Trudng hop 4: m > 6: @6 thi ham s6 c¢6 3 diém cuc tri (loai).
Vay 3<m<6 Do meZ’ nén me{3;4;5} hay S={3;4;5}.
Vay tong gia tri tit ca cac phan tir cia S bang 12.

* Cdch 2: dao ham ham s6 hop.

(f(x—2)+m).f’(x—2)
\/[f(x—2)+m]2

- Ta co: y=|f(x—2)+m| :\/[f(x—2)+m]2 Lo
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Cau 14:

Cau 15:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
- Xét f'(x=2)=0 (1)
+ Do phuong trinh f'(x)=0 c6 3 nghiém phén biét nén phuong trinh f'(x—2)=0 ciing c6 3
nghiém phan biét.
- Xét f(x—2)+m =0 f(x—Z):—m (2)
+Néu —-6<-m<-3 < 3<m<6 thi phuong trinh (2) c6 2 nghiém phén biét khac 3 nghiém
cua (1).
+Néu -m=-3 < m=3 thi (2) c6 3 nghiém phan biét (trong d6 c6 2 nghiém don khéc 3
nghiém cia (1) va 1 nghiém kép tring v6i 1 nghiém cua (1))
Tém lgi : v6i 3<m <6 thi hai phuong trinh (1) va (2) c6 tat ca 5 nghiém boi 1¢ phan biét va
y' i dhu khi x di qua céc nghiém dé, hay do thi ham s y =|f (x—2)+m| co 5 diém cyc tri.
-Laido meZ’ nén me{3;4;5} hay S ={3;4;5}.
Vay tong gia tri tit ca cac phan tir cia S bang 12.
Cho ham sb f(x) = |x3 —-3x* + m| v6i m €[-5;5] la tham s6. C6 bao nhiéu gié tri nguyén ciia m
dé ham sé f(x) co diing ba diém cyc tri.
A. 3. B. 0. C. 8. D. 6.

Loi giai

/ X
Xéthamso g(x)=x"—3x>+m co g'(x)=0<:>3x2—6x=0<:>[
X =

Béng bién thién

X —o0 0 2 40
g'(x) + 0 - 0 +
g(x)

%/m\_ﬁm/ :

Tir bang bién thién ta thdy dé ham sé f(x) c6 dung ba diém cuec tri thi d6 thi ham sé g(x) phai

c6 diing mot giao diém hodc tiep xtic voi Ox .

m<0

Diéu kién nay tuong duong véi
’ Y 8 8 [—4 +m=>0

m S 0 X A [N 4
= . Két hop diéu kién m e[-5;5] ta co
m=>4
m e {=5;—4;-3;-2;-1;0;4;5} . Vay co 8 gia tri thoa mén.

Cho hamsb y=f (x ) c¢6 bang bién thién nhu sau.
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X —a0 -1 3 400
f'['_x_'] + 0 - 0 +
f[t:l / 2018 \ -
/
—on —2018

Do thi hamsé vy = |f(x — 2017) + 2018| ¢ bao nhiéu diém cuc tri?

AL 2. B. 3. C.5. D. 4.
Loi giai

C6 y=f(x—2017) bang cach tinh tién sang bén phai 2017 don vi ta c6

bang bién thién ciia ham sé y = f (x—2017)

X — 2016 2020 +o0
f(x—2017) +o0
—0 ~2018

Tinh tién dd thi ham s& f(x—2017) Ién trén 2018 don vi va ldy tri tuyét ddi ta c6 bang bién

thién cta ham s y =|f (x—2017)+2018|

X —a0 2016 2020 4o0
/ 4036

/

Tir bang bién thién, suy ra ham s6 c6 3 cyc tri.
Chu16: Hamso f(x) c6 daoham f'(x) trén R. Hinh v& bén 1a do thi cia ham s6 f'(x) trén R.

Yy

Hoi ham s6 y = f(|x|) +2018 ¢6 bao nhiéu diém cyc tri?

A. 5. B. 3. C.2. D. 4.

Loi giai
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Céch 1: Tir d6 thi ham sb cia f7(x) ta thdy f(x) c6 hai cuc tri dvong nén hamsé y = f(|x|)
lay dbi xtmg phan dd thi ham s6 bén phai truc tung qua truc tung ta duoc bdn cyc tri, cong thém

giao diém cua do thi ham sb y=f (|x|) + 2018 vdi truc tung nira ta dugc téng cong la 5 cuc tri.

Ciich 2: Ta co: y:f(|x|)+2018=f(\/x_2)+2018.

!

Dao ham: y'=f'(\/x_2)(\/x_2) =L.f’(

x).

T @6 thi ham sb cua f’(x) suy ra f'(x) cung déu véi (x—x,)(x—x,)(x—x,) véi x <0,

0<x, <x;.

Suy ra: f’(|x|) cung dau véi (|x|—xl)(|x|—x2)(|x|—x3).

Do |x|-x, >0 nén y'=f'(\/x_2)(\/x_2)l =%f'(
X

Vay ham sb y=f(|x|)+2018 co 5 cuc tri.

X

=

x|) cung dau véi (|x|—x2)(|x|—x3).

Cho ham s0 y = f (x) c6 bang bién thién nhu hinh v&

x —o 1 2 +a0
- 0 +

NN
f(x) i / “\ 4/ "

D6 thi ham s& y =|f(x)—2m| c6 5 diém cyc tri khi va chi khi

11 11
A. me(411). E.me[2;?j. C. m=3. D.me{ ,?}

Loi giai
Tir bang bién thién ta c6 do thi ham s6 y = f(x) c6 hai diém cye tri.

Pé d6 thi ham s y = |f(x) - 2m| c6 5 diém cyc tri thi dd thi y = f(x) cit duong thing y =2m

tai 5-2=3 diémphénbiét S 4<2m<ll <:>2<m<%.
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DANG 2. SO PIEM CUC TRI CUA HAM HQP

Cau 18:

Bai toan: Cho ham s6 y=f(x) (Dé cd thé cho bang ham, do thi, bing bién thién cia
£ (x),f'(x)). Tim s6 diém cuc tri ciia ham s6 y = f (1) trong d6 » 1a mot ham s6 déi véi x
Ta thuc hién phuong phép tuong tu xét s diém cuec tri cia ham s6 y = f(x)
Budéc 1. Tinh dao ham y'=u'.f"(u)
Bue 2. Gidi ph hoymoe| T
wée 2. Giai phuong trinh y'=0<|
S'(u)=0
Buée 3.Tim sb nghiém don va boi 1¢ hodc cac diém ma y' khong xac dinh.

Két luan

Cho ham s6 f(x) c6 dao ham lién tuc trén R . Db thi ham s§ y = f'(x) nhu hinh vé bén. Ham

s6 y= f(x2 + 4x) —x* —4x ¢b bao nhiéu diém cuyc tri thude khoang (—5; l) ?

A. 5.

Loi giai

Chon A

bat g(x):f(x2 +4x)—x2 —4x

= g'(x) = (2x+4) f'(x* +4x) — (2x+4) = (2x+4)[ /' (x> + 4x) -1].

[2x+4=0
x*+4x=—4 )}
Taco g'(x)=0] , b0 @)’
X +4x=
_x2+4x:ae(1;5) 3)

Xét phuong trinh x’+4x=ae (1;5) , ta c6 BBT ctia ham sd y= x” +4x trén (—5;1) nhu sau:

b -5 —4 —2 0 1
V - 0 +
5 5
’ \ /v
0 0
\ . /
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Cau 20:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
Suy ra (1) c6 nghiém kép x =-2,(2) c6 2 nghiém phan biét x =—4;x =0, (3) c6 2 nghiém phan
biét x =x;;x=x, khac -2; 0; —4. Do d6 phuong trinh g'(x) =0 c6 5 nghiém trong do co
x =-2 la nghiém bdi ba, cac nghiém x =—-4;x =0;x=x;x =x, 1a cac nghiém don.
Vay g(x) ¢6 5 diém cyc tri.

Cho hams6 y = f(x) c6 dao ham dén cap hai trén R va c6 bang xét ddu ciia ham sé y = f'(x)

nhu hinh sau:

f(2) ‘ . 0+ 0 — 0 +

3
25 Ty A X . X . 1:2 \ , .2
Hoi ham s6 g(x) =f (1 — x) + 3 2x” +3x dat cuc tiéu tai diém nao trong cac diém sau?

A. x=3. B. x=0. C. x=-3. D. x=1.
Loi giai

Chon A

g(x)=—f"(1-x)+x> —4x+3.

=
0<l-x<4

l-x<-2 x>3
—3<xx<l

—f’(l—x)>0<:>f’(l—x)<0<:{

Béng xét ddu g'(x):

T |—na -3 1 3 +o0
—f'(1—x) - 0 + 0 — 0 +
2’ —dr+3 + + 0 - 0 +
g'(x) | knhong xac dinh + 0 — 0

Tir bang xét dau g'(x) ta suy ra ham s6 dat cuc tiéu tai x=3.

Cho ham s y = f(x) x4c dinh trén R, c6 dd thi f(x) nhu hinh v&.

Ham s6 g (x) =f (x3 + x) dat cuc tiéu tai diém x,. Gia tri x, thudc khodng nao sau day
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
A. (1;3). B. (-L1). C. (0;2). D. (3;+0).
Loi giai
Chon B
Taco g(x) :f(x3 +x)3 g'(x) :(3x2 +1)f'(x3 +x).

:>g’(x)=0c>(3x2+l)f'(x3+x)=0c>f’(x3+x)=0<:{iz:izgc{

Do do g'(x)>0c>(3x2+1)f'(x3+x)>0c>f'(x3+x)>0<:>0<x3+x<2<:>0<x<1.

Béng bién thién

X —o0 0 1 +00

— 0 + 0 -
g(x) +20 \ / \_OO

Vay ham s g(x)= f(x3 +x) dat cyc tiéu tai diém x, =0. Suyra x, € (-L1).

Cho ham s6 y = f (x) lién tuc trén R, c6 do thi f'(x) nhu hinh v&.

/y—f'(x)

O 2 X

y

S6 diém cyc tiéu clia ham sé g(x) = f(—)c2 +x) 1a

Al B. 4. C. 3. D.2.
Loi gii
Chon A
Ta cé g(x)zf(—xz+x):>g'(x)=(—2x+l)f'(—x2+x).
1 i 1
X=— X=—
, o 2x+1=0 2 12
:>g(x)—0<:>(—2x+1)f (—x +x)—0<:> f’(—x2+x)=0<:> —x2+x—0<:> x=1.
-x*+x=2 |x=0
(—2x+1>0
f’(—x2+x)>0
Do dé g'(x)>0< (-2x+1) f'(—x* +x)>0 < eiien
f’(—x2+x)<0
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

<t 1
5 xX<—
—x’+x>2 x>1 x<0
Sl -x+x<0 < ||x<0 < )
—<x<l1
1 1 2
x>— xX>—
2
| 0<—x*+x<2 [ (0<x<I
Bang bién thién
1
x —00 0 — 1 e
2
g'(x) + 0 -0 + 0 -

g(x) / \ / \

Vay ham s6 ¢6 1 diém cuyc ticu.

Cho ham s6 y = f(x) ¢6 dao ham lién tuc trén R, bang bién thién ciia ham sé f'(x) nhu sau:

T -0 -1 1 +00

+o
4
f'(x) HHRH“&HH‘
/ -2

SO diém cuc tri cia ham s6 y = f(x2 + 2x) la

A. 4. B.5. C.1. D.7.
Loi gidi
Chon B
x=-1

Taco y'=(2x+2) /'(x" +2x) =0 (¥ e2x)=0 (1

x> +2x=a<-1 (2)
Tu BBT ta thdy phuong trinh (1) < | x* +2x=be(-L1)  (3).
(

X +2x=c>1 4)

D6 thi ham sé y = x* +2x c6 dang
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Cau 24:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

[ )
Y

Y

Tir d6 thi ham s& y = x* +2x ta thiy phuong trinh (2) v6 nghiém; phuong trinh (3) ; phuwong
trinh (4) déu co6 2 nghiém phan biét.
Do d6 y'=0 c6 5 nghiém don phan biét. Vay ham s6 y=f (x2 + Zx) ¢ 5 diém cuc tri.
Cho ham s6 y = f(x) c6 dung ba diém cuc tri la —2;—1;0 va c6 dao ham lién tuc trén R . Khi
dohamsd y=f (x2 - 2x) ¢6 bao nhiéu diém cuc tri?
A. 3. B. 8. C. 10. D. 7.

Loi giai
Vihamsd y=f (x) c6 ding ba diém cuc tri 1a —2;—1;0 va c6 dao ham lién tuc trén R nén
f’(x) =0 c6 banghiém la —2;-1;0 (ba nghi¢m bdi 1¢).
Xét ham s y :f(x2 —2x) co ) =(2x—2).f'(x2 —2x); Yy =0 (2x—2).f'(x2 —2x) =0

x=1
x=1
x*=2x==2
<, | x=0.
x —2x=-1
x=2
x2=2x=0

Do y'=0 ¢6 mdt nghiém bodi 1&¢ (x=1) va hai nghiém don (x=0; x=2) nén ham )
y= f(x2 — 2x) chi c¢6 ba diém cuc tri.
Cho ham s6 y = f(x) xéc dinh trén R va ham s§ y = f'(x) c6 d6 thi nhu hinh v&. Tim s6 diém

cuc trj ciia ham s§ y = f(x2 — 3) .

yA
2
2 1 X
0 V
A. 4 B. 2 C.5 D. 3
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Cau 26:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Loi giai
Chon D
Quan sat d6 thi ta co y = f (x) d6i ddu tir am sang duong qua 2 = —2 nén ham s y = f(a:)
c6 mot diém cyuc trila x=—2.
x=0 x=0

Ta co y/z[f(x2 —3)]’ =2x.f(x =3)=0&|x -

Ma x==+2 1a nghiép kép, con cac nghiém con lai 1a nghiém don nén ham sé y= f <x2 - 3) co

ba cuc tri.
Cho ham s6 f(x) c6 dao ham 1a f'(x). D4 thi cia ham sé y = f(x) nhu hinh v& bén. Tinh

s6 diém cyc tri ctia ham sd y = f(xz) trén khoang (—\/g,\/g) .

Yy

A. 2. B. 4. C.3. D.5.
Loi gidi

Xét ham s6 g(x):f(xz):g'(x)szf'(xz).

Ta c6 bang xét dau:

B B R S i
0

Tir d6 suy raham sé y = f (x2 ) ¢6 3 diém cyc tri.
Cho ham s6 bac bon y = f(x). Him s6 y = f’(x) c6 dd thj nhu hinh v& bén. Sé diém cyc dai

ctia ham sb yzf(\/x2+2x+2) la

Page 166



CHUYEN DE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Al

Ta co

!

y:

] -
(x+l)(\/x2 +2x+2 +1)(x+l)2 (x2 +2x—7)

Xt +2x+2

C. 4.

Loi giai

Tir do thi ciia y = f(x) tachon f'(x)=(x+1)(x—1)(x-3)

<\ A 5 — ' X
Ap dung cong thic y :[f(u)], =u'f"(u) véi u=~/x"+2x+2
(\/x2+2x+2 +1)(\/x2+2x+2—1)(\/x2+2x+2—3)

x=-1

- Jx +2x+2(\/x2 +2x+2 +l)(\/x +2x+2 +3)

-1- Lf_

-1

=y =0c|x=-1+242

=-1-22

—1+Lf_

+x

A. 1.

Chon B

g(x) f(x —2x 4) ¢6 bao nhiéu diém cuc tiéu?

Tir bang bién thién ta thdy ham sé c6 mot diém cuc dai
Cau 27: Cho ham s0 y=f ( ) xac dinh va lién tuc trén R c6 d6 thi nhu hinh v& Ham s6

. 4.
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Taco: g'(x)=2(x—1)f"(x" —2x—4).

’ o x=1
g'(x)=0e (x-1) /(¥ -2x-4)=0< F(x ~20-4)=0
[x=1
x=1 x=1+3

o | x?—2x—4=-2<|x=1-+/3 (T4t ca déu 1a nghiém bdi 1&).
x'—2x—-4=0 x=1++/5

_X=1—\/§

Ta chon x =-2 dé xét dau cua g'(x): g'(-2)=2.(-3).f"(4).

Vihamsb y = f(x) dong bién trén khoang (0;+00) do do: f*(4)>0.
Suy ra: g'(-2)<0.

Theo tinh chat qua nghiém boi 1¢ g'(x) doi dau, ta c6 bang xét day g'(x) nhu sau:

x| 1-+/5 1-43 1 1443 1445 +o0

g'(x)‘ _ 0 + 0 S0 4+ 0 _ +

Tir bang xét ddu, suy rahamsé y=g (x) ¢ 3 diém cuc tiéu.
Biét réng ham sb f (x) ¢6 dd thi duoc cho nhu hinh v& bén. Tim s6 diém cuc tri cia ham sd
y=sLr()].

YA

R —_— )

A. 5. B.3. C. 4. D. 6.
Loi giai

Xét ham sb y:f[f(x)], y':f'(x).f’[f(X)];

x=0 [x=0

0o '(x)=0 - x=2 - x=2
g f(x)]=0 f(x)=0 " x=ae(2+m0)
_f(x)=2 _x=be(a;+oo)

Véi x>b,tacé f(x)>2= /[ f(x)]>0
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Cau 30:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
Véi a<x<b,taco 0< f(x)<2 :f’[f(x)]<0

V6i 0<x<a hoic x<0,tacé f(x)<0 = f'[ f(x)]>0

BBT:
x —aD 0 2 a b +
V' + 0 - 0 + 0 - 0 +

Duya vao BBT suy ra ham s6 y = f[f(x)] ¢6 bdn diém cuc tri.

Chohamsb y= f (x) lién tuc va c6 dao ham trén [O; 6] . Db thi ciahamsé y = f" (x) trén doan
[0; 6] duoc cho boi hinh bén dudi. Hoi ham s6 y = [ f (x)]2 ¢6 t6i da bao nhiéu cuc tri.

_"|' A

{}\1/4\i’1

A. 3.

I®
-
(@)
N

D. 4.

f(x)zO
Tacd y'=2f(x)f(x) nén y'=0&|" .
() e

Tir d6 thi ta suy ra f(x)=0 c6 t6i da 4 nghiém, f'(x)zo c6 tbi da 3 nghiém.

Do d6, ham s y= [f(x)]2 6 tbi da 7 diém cuc tri nén c6 tdi da 7 cuc tri.

Biét raing ham so [ (x) c6 do thi dugc cho nhu hinh v€ bén. Tim s0 di€ém cuc tri cia ham so

y=s1r(x)]?

\5
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.. '—. N = F(x).f X"—<:>f'(X):0
Taco: y —[f(f( ))} _f( )f (f( ))’y =0 f'(f(x)):()

, x=0 , ,
+ f (x)=O<:>LC , Vi ham s £(x) ¢ hai diém cyc trj x = 0;x =2

o W

[\)
:}-—1.\
\

_4 —————

Quan sat d thi ta thdy phuong trinh f (x) =0 c6 mdt nghiém boi chidn x =0

va mot nghiém don hoac bdilé x =a>2.

K¢ duong thang y =2 nhan thay phuong trinh f (x) =2 ¢6 mot nghiém don hodc
boilé x=b>a

Do do y’ co cac diém ddidaula x=0;x=2,x=a,x=b.

Vay ham s6 ¢6 4 diém cuec tri.

Céu31: Chohamsd f(x) codd thi nhu hinh v& bén dudi. S6 diém cuc tri cia ham sé g (x)= f(f(x))

la.

A. 3 B. 7 C.6 D. 5
Loi giai

Chon C
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o [1)=0
€00 {f'(f(x»:o
f‘(x)=0<:>{ _

f'(f(x))=0<:{
Duya vao d6 thi suy ra:

Phuong trinh (*) c6 hai nghiém {

x=-1
x=2

x=m(—1<n<0)

Phuong trinh ( **) c6 ba nghiém | x=n(0<n<1)

x=p(p>2)

o

x=m

=0
g'(x)ZO c6 nghiém g

x=n

x=2

xX=p
Béng bién thién
ki
b4 —0 -1 m 0 n 2 P -+
£(x) + | + ‘ + 0 0 + +
() + 0 0o+ ‘ + 0 0 0 +
g'(x) + 0 -0 + 0 -0 + 0 - 0 +
g(x) /r \ /7’ \ / \ /

4

Nhin bang bién thién ta thdy ham s g(x) = f(f(x)) ¢d 6 cuc tri.

Cho ham s y = f (x) ¢6 d6 thi nhw hinh v&.
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A

) 0 b) a R
y = flz)

Biét tat ca cac diém cuc tri ciia ham sb y=f(x) 1a -2:0;2;0;6 voi 4<a<6. S diém cuc

tri ciia ham s6 y = f(x6 —3x2) 1a

A. 8. B.11. C.o. D.7.
Loi giai

Chon B

Tir d6 thi ta c6 -2; 0; 2; @; 6 13 tAt ca cac nghiém cta f'(x) .

Tacs: v =(f(x* ~3%)) =(6x" —6x) f'(x* ~3:)

[x=0,x==1 [x=0,x==1
¥ -3x"=-2 x=x%1
' 6x° —6x =0 =327 =0 x=0,x=+%3
y=0e f’(x6—3x2):0 < x0=3x*=2 @ x:i\/z
x°=3x=a x=tmm>~2
_x6—3x2:6 | x=tn,n>m

Ta c6 bang bién thién cia ham s g (x) =x"-3x°

X —-00 -1 0 1 +00
g'(x) - 0 + 0 - 0
0

W NN

Duya vao bang bién thién ctia ham s6 g (x) =x*-3x", ta suy ra t1 1a nghiém kép ctia phuong

(o 0]

trinh x® —3x? =—2 va 0 1a nghiém kép ctia phuwong trinh x° —3x*> =0. Do d6 %1 va 0 1a nghiém
kép cua f'()c6 —3x2) . Do vay %1 va 0 1a nghiém boi ba ctia ’.
Céc nghiém khac *1 va 0 cia »’ déu la nghiém don.

Vay ham sb di cho ¢6 11 cuyec tri.
Cau 33: Cho ham s £(x) xac dinh trén R va c6 d6 thi #/(x)nhu hinh v& bén. Pit g(x)= f(x)—x.

Ham s6 dat cuc dai tai diém thudc khoang nao duéi day?
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A [3;3] B. (—2;0) C. (0;1) D [1;2]
2 2
Loi giai
x=1
Taco g'(x)=/"(x)-Lg'(x)=0& f'(x)=1&|x=—1
x=2
Bang xét ddu cua g/<x):
X |-00 -1 1 2 +o0
g'(x) + 0 -0 - 0 +

Tir bang xét ddu nhan thay g (x) dat cuc dai tai x=—1€(=2;0).
Cau34: Chohamsd y = f(x) co dao ham lién tuc trén R va d6 thi ham s6 y = f'(x)nhw hinh v& bén.
S6 diém cuec tri cua ham sé y = f(x—2017)—2018x+2()19 la.
A.3 B. 4 C. 1 D. 2
Loi giai

Chon C

\

Tacé: [ f(x—2017)-2018x+2019] =0 & f(x—2017)-2018 =0 & f'(x—2017)=2018

Dua vao db thi ham s6 y = f'(x) suy ra phuong trinh f'(x—2017) =2018 /7c6 1 nghiém don
duy nhit. Suy ra ham s6 y = f(x—2017)—2018x+2019 ¢6 1 diém cuc tri.

Ciu 35: Chohamsd y= f(X) c6 bang bién thién nhu sau
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+

Hamsb y=2f (x) +1 dat cuc tiéu tai diém
A x=2. B. x=0. C.x=1. D. x=5.
Loi giai
Ta co: y=2f(x)+1 = y':2f'(x).
Suy ra: Piém cuc tiéu ctia ham sé y=f (x) cling chinh 1a diém cuc tiéu cia ham sb
y= 2f(x) +1.
Viy: Hims6 y = 2f(x) +1 dat cuc tiéu tai diém x=0.
Ciu 36: Cho hamsd y= f(x) ¢4 dao ham lién tuc trén R . D6 thi ham sb y = f'(x) nhu hinh v& sau.

S6 diém cuc tri cua ham sb y = f(x) +2x la:

v

-2
A 4. B. 1 C.3. D. 2.
Loi gisi
. x=-1
Pit g(x)=/(x)+2x suyra g’(x):0<:>f'(x)+2:0<:>f’(x):—2<:>{ o1’
x=x,>-

Dua vao dd thi ta c6: Trén (—00;—1) thi f'(x)>—2c>f'(x)+2 >0,
Trén (-1;x,) thi f'(x)>-2< f'(x)+2>0.

Trén (xy;+) thi f'(x)<-2< f'(x)+2<0.
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x — -1 X

g'(x)

g(x) / —

Vay ham sb g(x) = f(x)+2x co 1 cuc tri.

3

Cau37: Chohamsd f(x) coddthi f(x) nhw hinh v& dudi. Hamsé g (x)= f(x) —%+ 2x* —5x+2001

¢6 bao nhiéu diem cuc tri?

y
4
0 1 3 Y’}

A. 3. B. 1. C.2. D. 0.

Loi giai
Chon C
Co g'(x)=f"(x)-x"+4x-5=>g'(x) =0 f'(x)=x"—4x+5

Ta c6 d thi ham s6 =X  —4x+5 va dd thj ham y = f'(x) nhu hinh v& dudi

4

-

0] 1 3 b

Quan sat hinh v& ta thdy g'(x) =0 c6 3 nghiém phan biét trong d6 chi c6 1 nghiém bdi chin
Vay ham sb g(x) 6 2 diém cuc trj.
Céau 38: Cho ham s6 da thic y = f(x) ¢6 dao ham trén R, f(0)<0 va db thi hinh bén duéi 1a dd thi

cta dao ham f'(x) . Hoiham s6 g(x)= |f(x) + 3x| codbao nhiéu cuc tri?
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ya

8

I e [N

Loi gidi

Chon B
Pat h(x)=f(x)+3x
h(x)=f'(x)+3
H(x)=0s f'(x)+3=0 f'(x)=-3
Theo db thi ciia ham s6 f'(x) thi phuong trinh f"(x)=-3 c6 4 nghiém {-1;0;1;2}
Ta c6 bang biét thién

T -0 -1 0 1 2 + o0

h’(x) - + - 0 +t o *

h(:r:) \ / f(O)\ /

Theo bang bién thién ta co6 phuong trinh h(x)=0 ¢6 hai nghiém X, <=1;va x,>1 (do ¢6
f(0)<0)
Khi do ta co

T |-o0 z -1 0 z, + o0

+ 0
9(x)=|h(z) \ / \ \ /
. 1(0)

Vay ham sb g(x)= |f(x)+3x| cd 5 cuc tri.
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CAu 39: Cho ham sb Cho ham s y = f(x) lién tuc trén R va ham sb g(x) = 2f(x)—x2 +2x+2019.

Biét db thi ham s6 y = f"(x)nhu hinh v&.

e —

S6 diém cuc trj cia hamsé Yy =g (|X|) la
A.S. B. 3. C.2.
Loi giai
Chon A
* g'(x)=2f"(x)-2x+2, g'(x)=0& f'(x)=x-1
Puong thang y = x—1 di qua cac diém (—l ; —2), (1 ; 0), (3 ; 2)

i

D. 4.

Quan sat vao vi tri tuong ddi ctia hai do thi trén hinh v&, ta c6 BBT ciia ham s6 y = g’ (x) nhu sau

X —0 -1 0 1

+10

'gw 0 ¥

0 - _ 0 +
_ g(1)
g \ g[OT/ \ /
g(-1)7 g(3)

*Pd thi hamsd V=g (|X|) nhén truc Oy lam truc ddi xtng nén tir BBT trén ta suy ra BBT cua

hamsé y =g (|x|) nhu sau

X —0 -3 -1 0 1

3 +x

g'(x) - 0 + 0 - | +

Vay ham s y = g(lxl) ¢4 5 diém cuec tri.

0 - 0+
g(1) g(1
g(x) \ glf;b/ \g[ﬁ}/, ]\. g”’b/
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Cau 40: Cho hamsd y = f(x)c6 dao ham trén R va c6 dd thi 1a duong cong nhu hinh vé.

batg(x) = 3f(f(x)) +4 . Tim s cuc tri cia ham s& g(x)

¥

L]
|t

AN

Chon B
Ta co: g'(x):3f'(x).f'(f(x)), g'(x):O<:>3f‘(x).f‘(f(x))<:>

Tir @6 thi ham s6 trén ta thay:

+ Phuong trinhf'(x) =0 c6 2 nghiém phan biétla x=0;x=a v6i @ € (1;3) :

+ Phuong trinh f'(f(x))=O<:> f(x)zO .
a

+ Phuong trinh f (x) =0 c6 3 nghiém phan biét khac 2 nghiém trén.
+ Phuong trinh f (x) =a voi Q€ (1;3) c6 3 nghiém phan biét khac cac nghiém trén.
Vay phuong trinh g '(x) =0c¢6 8 nghiém phan biét va g'(x) d6i du qua cac nghiém.

Do d6 ham s6 g(x) c6 8 diém cuc tri.
Cau4l: Chohamsd y= f(x) c6 dao ham trén R, d6 thi ham s y = f(x) 1a duong cong & hinh v&. Hoi

ham s (x) = [ /()] =47 (x)+1

¢0 bao nhiéu di€ém cuc tri?

A. 2. D. 7.

I®
et
(@]
wnh
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Loi giai
Chon B
Dat g(x) = [f(x)]2 —4f(x)+1
x= a(a > 2)
1 A ’ ’ r f(X) =2
Khi 46, g'(x)=2/(x).f"(x)~4f"(x) = o =1
S(x)=0 "1
x=2
Do d0, ta c6 bang bién thién:
Tl -1 2 a + oo
y' - 0+ 0 - 0 +

y \ /
g(2)=<0

Suy ra d6 thi ham s y = g co ba diém cuc khéng nam trén truc hoanh va bon giao diém voi

Ox.
Vay d6 thi ham s6 y = h |g |cc’>sécuctrilz‘13+4:7.

Cho ham sb y=f(x), ham sb y:f'(x) c6 dd thi nhu hinh bén. Ham sb

5 1), (5sinx—1)° :
gx)=2f ( Sinx — j (Ssinx—1) +3 c¢6 bao nhiéu diém cyc tri trén khoang (0;27).

L\

s

W

Chon B
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L
~
—->

Ta co: g'(x)=5cos xf’(ss%x_l]+%cosx(5 sinx—l)_

g(x) =0 SCosxf'(Ss%x_l)+%cosx(55inx—1) =0

[cosx=0
< I Ssinx—1)  Ssinx-—1
2 2
cosx=0 -
SSinX—1:_3 cosx=0 C.OS.X=01
5 2 | Ssinx-1=-6 smx——l
= sz_:—la Ssinx—-1=-2& sinx:—g
ssinx—1 1 |Ssinx—1=2 o
—_— = 3 sinx =—

2 3 ) 3
Sinx—1 | Ssinx—1=2 3
—=1 sinx =—

L 2 L 5
i s kY4
X=—vVvXx=—o
2 2
cosx=0 _3_7z
sinx=-1 =
) 1 ) 1 ) 1 .
= s1nx=—g<:> X =7 —arcsin -3 Vv x=2r+arcsin 3 ,(ViO<x<2r).
, 1 (1 (1
smng x=arcsin| — |vx=rx—arcsin —]
3 3
Sinxzé . (3} . (3)
| 5 X = arcsin g V X =7 —arcsin g
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Cau 44:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO
Suy phuong trinh g'(x) =0 c6 9 nghiém, trong d6 c6 nghiém x = 37” 1a nghiém kep.

Vay ham sb y= g(x) co 7 cuc tri.

Cho hamsd y=f ( x) lién tuc trén R c6 dao ham | '(x) lién tuc trén R va c6 bang xét dau nhur

hinh vé bén

r |—o0 0 1 2 +00

f'(x) - 0 + 0 - 0 +

Hoi ham s6 y = f(x2 - 2|x|) c6 tt ca bao nhiéu diém cuc tri?

A4 B.7 C.9 D. 11
Loi giai

Chon C

Tap xéac dinh ctia ham sé: D=R.

* y=h(x)= (f ~2})

=)= 1 (of 20 1 2l-2).
[x=1
r x=-1
x=1 =2
x=-1 =2

h'(x):0<:> |x|2—2|x|=0<:> x=14+2 -
b -2ld=1 |2
_|x|2‘2|x|:2 x=1+3

_x=—l—\/§

Ta théy phuong trinh 4'(x)=0 c6 8 nghiém don (1).

h'(x) khong ton tai tai x=0 ma x =0 thudc tip xac dinh dong thoi qua do h'(x) d6i dau (2) .
Tu (1) va (2) suy ra ham s6 da cho c6 9 diém cuc tri.
Cho y=f (x) 12 ham da thirc bac 4 va c6 d6 thi nhu hinh v&. C6 bao nhiéu gia tri nguyén cua

tham s& M thudc doan [—12;12] dé ham sb g(x)= ‘2f(x— 1)+ m‘ ¢6 5 diém cuc tri?
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

>
e
—._._‘_‘_‘_‘_‘_-_

1

A.13. B. 14. C.15. D. 12.
Loi giai
Chon C
bat h(x)=2f(x-1)+m= g(x)= ‘h(x)‘ :
] Sb diém cuec tri cia g(x) =56 diém cuc trj cua y = h(x) + 56 giao diém cua y = h(x) Vi truc
Ox khac v6i diém cuc trj ciia y = h(x) )
] Ham sd y= f(X) ¢6 3 diém cuc tri. Suy ra ham sb y= h(x) cling c6 3 diém cuec tri.
“J Ham s g(x) c6 5 diém cyec tr khi va chi khi 4(x)=0<> f(x—1)= ~7 ©6 2 nghiém phan
biét khac diém cuyc tri cua h(x)
] Do thi ham s y=f (x - 1) ¢6 duoc bang cach tinh tién do thi ham sé6 y = f (x) sang bén
phai 1 don vi.

Dua vao db thi, ta duoc: —% >2 hoac —6 < —% <-3.

> ¢6 15 gia tri M nguyén théa man yéu cau bai toan.

m<—4 meZ;me[-12;12]
6<m<12

Cho ham s§ f(x)=ax’ +bx’ +cx+d (voi a,b,c,d e R va a#0) ¢ dd thi nhu hinh v&. S

diém cyc tri cia ham s g (x)= f(—2x2 + 4x)
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Loi giai.
Chon D

Dua vao d thi ham s y= f(X) ¢6 hai diém cuc trj 13 x = —2;x=0.

g(x)=f(—2x2 +4x) lién tuc trén R . g'(x):(—4x+4)f'(—2x2 +4x).

[x=1
—4x+4=0
' , x=0
g(x)=0<:> 2x"+4x=0 & x=2
— 2 —_
2x" +4x=-2 _(x—1)2=()

Nhu vay g'(x) c6 3 nghiém, trong d6 1 1a nghiém bdi 3, 0 va 2 la nghi€ém don nén g(x) co3
diém cuec trj.
Cau 46: Cho ham s6 bac ba y = f(x) c6 dd thi nhu hinh v&

LA

L/ =

S6 diém cuc tiéu ciia ham sé g(x) = f(—)c2 - x) bang

Al B. 5. C.2. D. 3
Loi giai

Chon D

bat f(x):ax3+bx2+cx+d.Khidc’> f’(x)=3ax2+2bx+c.

Theo dd thi ham sb y=f(x),ta co
f(=2)=0 (12a-4b+c=0 12a-4b=0 a=-1
f’(O)zO c=0 —8a+4b=-4 b=-3

& & o .

f(=2)=-2 —8a+4b—2c+d =-2 c=0 c=0
£(0)=2 d=2 d=2 d=

Vay f(x)=-x"-3x"+2.
Khi do, ta c6 g(x):f(—x2+x):x6—3x5+5x3—3x2+2.

[x=-1

x=0
g'(x):3x(2x4—5x3 +5x—2):>g'(x):0<:} x:% )

x=1

| x=2

Béng bién thién
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Cau 48:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

glr)

Suy ra, ham s6 g (x) = f(—x2 + x) c6 ba diém cyc tiéu.
Co tat ca bao nhiéu gié trj nguyén duong ctia tham s6 ,,, dé hamsd y =|3x* —4x* —12x2 +m

c6 5 diém cuc tri?

A. 16. B. 28. C. 26. D. 27.
Loi giai
Chon D
x=0
Xét ham sd f(x)=3x4—4x3—12x2+m. Ta co f'(x)=12x3—12x2—24x=0 S| x=-1.
x=2
Bang bién thién:
X —00 -1 0 2 4o
f'(x) - 0 + 0 - 0 +
R 400
\ m
) 7
m->3
m—32

Vay véi moi ,,, ham so f (x) luén ¢o6 ba diém cuc tri.

Do d6 dé ham s6 y = |f(x)| ¢6 5 diém cuec tri khi va chi khi phuong trinh f (x) =0 c6 ding hai

m<0
o . o - m<0
nghiém don hoac nghiémbjil¢ & | [m-520 < .
5<m<32
m—-32<0

Vi . 1a s6 nguyén dwong cho nén ¢ 27 sb ,, thoa dé bai.
Cho ham s6 y = f(x) c6 bang bién thién nhu hinh v& duéi day:
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Ham s6 y = f(2x) dat cuc dai tai

1

A.xza. B. x=-1. C.x=1. D. x=-2.
Loi giai
Chon C
bat r=2x=y=f().
1

1 A A £ . £ L t=—1 2x=-—1 X=——

Tu bang bién thién ta thay ham s6 y = f(r)dat cuc dai tai = he— s = 2
= X =
x=1

Vay ham sb y = f(2x) dat cuc dai tai diém x=1va x= _%.

Cho ham s6 y = f(x) c6 dao ham lién tyc trén R va f(0)=0; f(4)>4. Biétham y = f'(x)

¢6 db thj nhu hinh v&.

S6 diém cyc tri ciia ham s6 2(x) z‘f(XZ)_zx‘ la

A 2. B. 1. C. 4.

=
(']

Loi gidi
Chon D
Xétham sb h(x)= f(x")-2x.
Taco: i (x)=2x/"(x*) =25 W' (x) =0 f'(x*) =~ (vd nghiém Vx <0).
X

Détt:x2:>x:\/;,Vt>O,

Khi do: f'(t)= % (*). Nhan thy trén khoang (0;1) thi w(?) :% nghich bién va f'(t) ddng
bién, do d6 (*) néu c6 nghiém 1a duy nhat.

Miat khac: h'(0)4'(1)=-2(2f"(1)-2)=-8<0 va K'(x) lién tuc wen [0;1] neén
Ix, € (0;1): ' (x,) =0.

Vay h'(x) =0 co6 nghiém duy nhat x, € (0;1) va h(x) c6 mot diém cuc tiéu (v& bang bién
thién). (1)
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Xét phuong trinh: h(x) =0 f(xz)—2x =0 (**).

Taco: h(0)=f(0)=0=x=0 la mot nghiém cua (**).
Mat khac: /(fx, )5 (2) = (f (x,) = 2% ) (/ (4)=4) < 0= 3x, e (x,52) 4 (x,) =0
Nén (**) c6 nghiém »x, e( x0;2).

Vi h (x) c6 mot diém cuc tri, nén (**) c6 khong qua 2nghiém.

Vay h(x)=f(x*)-2x=0 c6 hai nghiém phén biét. (2)

Tir (1) va (2) ta dugc: ham s6 g (x) = ‘ 7(x)- 2,4 ¢6 3 diém cuyc tri.

Cho ham s6 y = f(x) dong bién trén (4;+OO) ¢6 d6 thi nhu hinh v&. S6 diém cyc tri cta ham s6

y:f(2|x|—2) bang

Chon D

g(x)= -2 = g'(x)=(2]x]-2) f'(2|x|—2)=(2\/x_2—2)' f2l-2)=

g'(x)=0e = f'2x]-2)=0s £'(2]x]-2)=0(x#0)

[

B.5.

Dya vao dd thitaco f(x)=0<

- f2k]-2)=0&

2|x|-2=0
2x|-2=2
2|x|-2=3

_2|x|—2=4

Ta co bang xét ddu g'(x)

R

C. 4.

Loi gidi

0

2

3

4

=

=2

=3
2

|x|=3

|
+

|
Sl SRS

f2]x-2)
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= -2 -1 1 2

m|—:;o'32 0
g’f’ﬂ?)‘ ~_ 0+ o0 -g+ 0 Il +0- 0+

Suy ra ham sé y = f(2|x| ~2) ¢6 9 diém cuc tri

Cau51: Cho hamsd y = f(x) la mot ham da thire c6 bang xét dau f'(x) nhu sau

x — -1 1 +0

£ x) + 0 - 0 +

S6 diém cuec tri cia ham s6 g (x)= f(x2 —|x|)
A. 5. B. 3. C. 1. D. 7.
Loi gidi
Chon A
Tacod g(X) = f(x2 —|X|) = f(|X|2 —|X|) . S6 diém cuc trj ciia ham s6 f(|x|) bang hai lan sb diém

cuc tri dwong cua ham sb f (x) cong thém 1.

L1 1
2 X:E
Xét ham sb h(x)zf(xZ—x):>h'(x)=(2x—1)f'(x2—x)=0<:> ¥-x=-l 145
X —x= x= 12V
2
Bang xét diu ham s6 7 (x) = f(x2 —x)
x| —x 1-+5 1 1++5 4
2 2 2
Bx)y|- 0 + 0 - 0 +

Hamsé A (x) = f(x2 —x) ¢6 2 diém cyc tri duong, vay ham sb g(X) = f(x2 —|X|) = f(|x|2 —|X|)

co 5 diém cuc tri.

Cau 52: Chodd thi y = f(x) nhu hinh v& dusi day:
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DANG 9.
Chu 53:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Goi S 1a tap hop tit ca cac gid tri nguyén duong cua tham sé M dé ham s

1 2 r R . A A 5 ’ s . 5 7 A 5 A
y= f(x+ 2018) +§m c6 Sdiém cuc tri. TOng tat ca cac gia tri ciia cac phan tir trong tap S

bang

A. 6. B. 5. C.7. D. 9.
Loi giai

Chon C

f’(x+2018)[f(x+2018)+;mz}

Dit g(x)= f(x+2018)+lm2 = g'(x)= i
3 ‘f(x+2018)+3m2

f'(x+2018)=0 (1)

Ph inh &'(x)=0 :
wong trinh £'(x) f(x+2018)=—m7 (2)

Dua vao db thi ta thdy phuong trinh (1) ludén c6 3 nghiém phéan biét.

Vay dé db thi ham s6 y = g(x) ¢6 5 diém cyec tri thi phuong trinh (2) phai ¢6 2 nghiém don

2
m

——>2

phén biét < 3 (meN*)©m6{3;4}-

2
6<-2 <3
3

Viy tong cac phan tir 13 7.
TIM M PE HAM SO f(u(x)) THOA MAN PIEU KIEN CHO TRUGC
Cho ham sb bac ba y = f(x) ¢ dd thi cia ham dao ham f’(x) nhu hinh vé va f(b) =1.S6 gia

tri nguyén ctia m €[-5;5] dé hamsb g(x)= ‘fz (x)+41(x)+ m‘ ¢ dung 5 diém cuec trj 1a
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L
L 3

\D\/ J |
A. 8. B. 10. C.9. D.7.
Loi gidi
Chon C
Cach 1:
Ta c6 bang bién thién ctia f (z):
b e {200 T i o0
{a) + 0 - 0 +
oo |
fla)
fl:;i.‘) / \
— 0 fihy = 1

Xéthamso h(z) = f2(z)+ 4f (z) +m

=h (x) =2f (x)f(:z:)+4f' (x)
= h'(:c) =2f'(x)[f x)+2
h (w),: 0= 2f (x)

Pt c6 3 nghiém phan biét = ¢6 3 diém cuc tri

Xéth(z)=0
& 1 (s)+41() = -m(2)

é g(z) = ‘h (:z:)‘ ¢6 5 diém cyc tri khi va chi khi PT (2)c6 2 nghi¢m don hogc nghiém boi Ié
phan biét
Xéthamso ¢(z) = f* () + 4f(z)

Ta c6 Bang bién thién cua t(a:):
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- —o o i b + o0
t'(x) - 0 + (0 0 +
+00 Hiu]\ +o0
t(x) \ /y - 3/
o

T YCBT t( :g) = —m ¢0 hai nghiém don hodc nghiém bdi 1¢ pb

—mzt(a)>5 mﬁ—t(“)<_5 5<m<4
o-4<-m<5  oil-4<-m<5 @’{ L,

m e Z
-5<m<Hhmel -5<m<5H

& m e {-5;—4-3;-2,-1;0;1;2; 3}
Cach 2:

Ta c6 bang bién thién ctia ham s6 y = f (z):

T — 00 I b + o0
ffl::_'i,’} -+ i} il A=
@ oo
fFix) | '
e \ o

Xét ham sd h(z)=f7(z)+4f(z)+m

= h (x) =2f (x)f(x)+4f (a:)

=h (m):2f'(x)[f(x)+2]

h‘(x)=0:>2f'(;z;)[f(z)+2]=o

<:>[]“"(;1c):0 <::>[317=a;:1::b
f(x) =-9 T = c(c(a)
k(z) - 0 + 0 0 + |
h(z) +\ / - ™~ 5+ wﬂ+x
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Tu YCBT g( ‘f +4f )+m ¢6 5 diém cuec tri khi:
h(a)SO mez(a)+4f(a)<—
—4+m<0<5+m << -H<m<4
meZ;me[—5;5] meZ;me[—S;S]

& m e {-5-4;-3,-2-1;0;1;2; 3}
Cho hamsb y = f ( ) ¢6 d6 thi nhu hinh v& bén dudi. C6 bao nhiéu gia tri nguyén cia tham sb

thuc ,,, dé ham s6 g |f x+ 2020 +m | c6 5 diém cuc trj?

Chon B

Goi a,b,c (a<b<c) labadiém cyc trj ciia ham s y = f(x).
Khi do: f(a)=—6;f(b)=-2;f(c)=2

Xétham h(x)= f(x+2020) véi xeR.

Khi do: A'(x)=f"(x+2020).(x+2020)" = f"(x+2020).

x=a-2020
h'(x)=O<:> x=b-2020.
x=c¢-2020
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Bang bién thién ctia ham & (x)

e a—2020 b—2020 c—2020 +o0

x
" (x) - 0 + 0 -

() \_6/'2\_2/

Ham sb g(x)= | (x+2020)+m2| ¢6 5 diém cuc tri

& Phuong trinh f (x + 2020) +m’ =0 ¢ dang 2 nghiém khong thudc
{a 2020;5-2020;c - 2020}

m* =2 m=i\/§
ol lm=—2 o|Jo<m<—2.

2<m’<6 \/§<m<\/g
Vay c6 2 gia tri nguyén ctia ,,, 14 m=2 va m=-2 thi ham sb g(x):|f(x+2020)+m2| co5
diém cuec trj.
Cho ham 6 f (x) c6 dao ham f'(x)=x(x+2)" (x+4) [ x* +2(m+3)x+6m+18]. Co tit ca

bao nhiéu gia tri nguyén ciia m d¢ ham so f (x) c6 ding mdt di€m cyc tri?

B.7. B. 5. C.8. D. 6.
Loi giai
Chon C
o -
s (x+2)' = T
Taco f'(x)=0< (x+4)3: N
_x2+2(m+3)x+6m+18:() _x2+2(m+3)x+6m+18:() (*)

Pé ham s6 f(x) c6 dung mot diém cyc tri <> Phuong trinh (*) v nghiém, c6 nghiém kép

hodc c6 hai nghiém phan biét trong d6 ¢6 nghiém la —4.

Truong hop 1. Phuong trinh (*) vO nghiém
S A=4m’ +24m+36—-24m—T72=4m*> -36 <0

<:>—3<m<3:>me{—2; -1;0;1; 2}

Truong hop 2. Phuong trinh (*) c6 nghiem kép < A=4m’* -36=0< 3
m=—

Truwong hgp 3. Phuong trinh (*) c6 hai nghiém phan biét X;, X, . Trong do X, = —4.
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m<-3
Phuong trinh ¢6 hai nghiém phan biét X,, X, < A=4m’-36>0<& o3
m

S=x+x,=—4+x,=-2m-6
Theo dinh li Viéte ta co
' P=x.x,=-4x,=6m+18

X, =-2m-2
3 9
& 3 90 2m—2=—m——<m=95,
X, =——m-—— 2 2
2 2
vayme{-3; -2; —1;0;1;2;3;5} thoa man yéu chu dé bai.
Cau 56: Chohamsb y = f(x) c6 dd thi nhu hinh v& bén dusi

y y = f(x)

[T

Tim tat ca cc gid tri cua tham s6 m dé d6 thi ham s & (x)= ‘fz (x)+ 2f(x)+2m‘ co ding 3
diém cuec trj.
A. m>1 B. m>1 C. m<2 D. m>2

Loi giai
Chon B
S& cuc tri cua ham sb h(x)=|f2(x)+2f(x)+2m| bang s6 cuc tri cia ham sb
y(x)=/*(x)+2f(x)+2m cong véi sb giao diém (khic diém cyc tri) cia dd thi ham s6
y(x):f2(x)+2f(x)+2m va y=0.

Xétham s6 g(x) = f7(x)+2f(x)+2m

g’(x)z2f(x).f'(x)+2f’(x)=2f'(x)[f(x)+1]

"x)=0& fr(x):0<:> iz;
g( )_ f’(x):l x:a(a<0)

BBT
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—o0 a 1 3 +o0
g’(x) — 0 + 0

g(x) |+ Cb e
\ —1+2m/ \2;:: /

, 7 1 . .
Ham s6 h(x) 63 diém cyc trj < 2m20&m> 5 DipianB 1a gn két qua nhét

Céiu 57: Cho ham sd f(X) co dao ham f'(x)=x (x—a)(l3x—15)3 . Tap hop céc gia tri ciia , dé ham

$6 y= ( jc06dlem cuc tri la
x*+4

y
2Rl g 2202l e [222 o b =22 MR
4’4 - 4 4 13 4 4 4 4 13
Loi giai
S5x , S5x 2 S5x S5x ’
. — 13 -15
y'= f(x +4j (x2+4] [x2+4j [x2+4 aj( x> +4 )
_ 20—5x7 25x* —ax’ +5x—4a \[ =15x* +65x—60 :
(x? +4)2 .(x2 +4)2 X’ +4 ’ .

x +4

y'=0 & |x=3 (x=0 la nghiem kép).

—ax* +5x—4a=0 (D)

dit g(x)=—ax’ +5x—4a
Ycbt thdéa man khi phuong trinh ' =0 c6 6 nghi¢m bdi 1¢ < phuong trinh (1) c6 hai nghiém

phan biét khac +2;0;1;4 . (Néu g(O) =0thi y' =0 chi cé 5 nghiém boi 1¢).

a#0 a#0
A=5"-4a4a>0 _§<a<§ 5 5
g(z) ——<a<—
\ 5
bicu kién: < g(-2)#0 & a;tiz &a#0
g(O) a#0 a;ﬁ%
80)=0 arls
4} 13
& 3
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Cau 59:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Cho ham sé y =f(X) c6 dao ham f”(x) :(x—l)2 (x2 —2x) vGi VxeR. Co6 bao nhiéu gia tri
nguyén duong cua tham s ,,, dé hamsd f (x2 —8x+m) ¢6 5 diém cyc tri?
A. 15, B. 17. C. 16 D. 18
Loi giai
Dat g(x)=f(x2 —8x+m)
f'(x) :(x—l)2 (x2 —Zx) = g’(x) =(2x—8)(x2 —8x+m—1)2 (x2 —8x+m)(x2 —8x+m—2)
(x=4
x'—8x+m—1=0 (l)
x*—8x+m=0 (2)

_x2 —8x+m—-2=0 (3)

g’(x)z() PN

Céc phuong trinh (1) , (2) , (3) khéng c6 nghiém chung tirng d6i mot va (x2 —8x+m —l)2 >0

vol VxeR

Suy ra g(x)co 5 diém cyc tri khi va chi khi (2) va (3)co6 hai nghiém phan biét khac 4
16-m>0 m<16
16-m+2>0 m<18

<~
16-32+m=0 m#16
16-32+m-2#0 |m=18

=S m<l6.

m nguyén duong va m <16 nén co 15 gia tri m can tim.
Cho ham s6 y = f(x) xéac dinh trén R va ham s6 y = £ '(x) c¢6 dd thi nhu hinh bén. Biét ring
f'(x)<0 vOi moi x € (—oO; —3,4) U(9; +OO). C6 bao nhiéu gia tri nguyén duong cua tham sd M

dé ham s6 g(x) = f(x)—mx+5 co dang hai diém cuc tri.

A. 7. B. 8 D. 5
Chon B
g'x)=f'(x)—m
S6 diém cyc tri ctia ham s6 g(x) bang s6 nghiém don (boi 18) cta phuwong trinh £ '(x) = m.
5 5 0<m<S
Dua va d thi ta c6 didukien | .
10<m<13

Vay c6 8 gia tri nguyén duong cua M thoa man.
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Cau 60: Cho hamsd y = £(x). Himsd y = f'(x) c6 dd thi nhu hinh vé& dudi day.

l\y
>
o1\ 2 |3
Tim m dé ham s y = f(x* +m) c6 3 diém cuc tri.
A. m e (3;+0). B. m €[0;3]. C. me|[0;3). D. m € (—x;0).

Loi giai
Chon C
\ A 2 v 1a S A 1N A Sl N 17 11es 1o A s .
Do ham sb ¥ = f (X" +m) 1a ham chin nén ham s6 c6 3 cuc tri khi va chi khi ham sé nay ¢6
dung 1 diém cuec tri duong.

y:f(x2+m):y':2xf’(x2+m)

[x=0 x=0
V0o x=0 - x2+m=0<::> X’ =-m
f'(x2+m)=0 X +m=1 x’=1-m
_x2+m=3 _x2=3—m

Do thi ham s y= f '(X) tiép xtic truc hoanh tai diém c6 hoanh do 1a x =1 nén cac nghi¢m

clia pt x> =1—m (néu co) khong lam £ '(x2 + m) d6i dau khi x di qua, do d6 cac diém cuc

x=0
., . £ 2 < L2 A , A 2
tri cia ham s ¥ = f(x” +m) 1a cac diém nghiém cua hé | x™ =—m
x’=3-m
) -m<0
Hg¢ trén c6 duy nhat nghiém duong khi va chi khi 3 50 <0<m<3,
—m

Cau 61: Cho ham s f'(x) = (x—2)2 (x2 —4x+ 3) véi moi x € R. Co bao nhiéu gia tri nguyén

duong ctia m dé ham sb y=f(x2 —10x+m+9) ¢6 5 diém cyc trj?

A. 18. B. 16. C.17. D. 15.
Loi giai

Chon B
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x=2
Tacd f'(x)=0<|x=1, x=2 langhiém kép nén khi qua gi tri x =2 thi f'(x)
x=3
khong bi dbi dau.
Pt g(x)=f (" ~10x+m+9) khi d6 g'(x)=f"(u).(2x~10) v6i u=x>~10x+m+9.
[2x-10=0 [x=5
, (¥*-10x+m+9-2) =0  [(¥*~10x+m+9-2) =0
Nén g'(x)=0< SN
x> =10x+m+9=1 x*—10x+m+8=0 (1)

X’ —10x+m+9=3 | x*—10x+m+6=0(2)

Ham s6 y = f(x* =10x+m+9) c6 5 diém cyc tri khi va chi khi g'(x) d6i déu 5 lan
Hay phuong trinh (1) va phuong trinh (2) phai co6 hai nghiém phan biét khac 5

A >0

= 8,>0 (Véi h(x)=x2—10x+m+8 va p(x):x2—10x+m+6)

h(5)#0" '

p(5)¢0

17-m>0

19-m>0

= =m<l7.
—17+m=0

—19+m=0
Vay c6 16 gia tri nguyén duong M thoa man.
Cho ham s§ y = f (x) c6 dao ham f'(x)=(x=2)" (x=1)(x* =2(m+1)x+m’ ~1) ,vxeR.Co
bao nhiéu gi4 tri nguyén ctia m dé hamsé g(x)=f (|x|) ¢6 5 diém cuc tri?
A. 3. B. 5. C.2. D. 4.
Loi giai
Chon C

Dua vao céch v& do thi ham sé g (x) = f(|x

), s6 diém cuc tri caa do thi ham sb g(x)= f(|x|)

bang s6 diém cuc tri dwong ctia d6 thi hamsé y = f (x) cong thém 1.
Pé ham sé g (x)= f(|x|) ¢4 5 diém cuc tri thi d6 thi ham sd y = f(x) c6 2 cuc tri duong.

x=1
Taco f'(x)=0< x=2.
X =2(m+1)x+m’-1=0 (*)
Co x =2 langhiém boi 2, x =1 1a nghiém don.
Vay x* —2(m-|—1)x-|—m2 —1=0c¢6 hai nghiém phan biét, c6 mot nghiém duong x # 1, c6 mot

nghiém x <0
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Truong hop 1: Co nghiém x =0 khi d6 x* —2(m+1)x+m’-1=0m’ -1=0 = m=+1

=0
Véi m=1,¢co x2—2(m+1)x+m2—1:0@x2—4x=0@[x A (T™M)
X =

Véi m=-1,c6 x* =2(m+1)x+m’ -1=0< x’ =0< x=0 (Loai)
Truong hop 2: x° —2(m + l)x +m’ —1=0¢0 hai nghiém phan biét, c6 mot nghiém duong x # 1
, 6 mot nghiém am

m*—1<0 me(-1;1)
P=2(m+1).14m* =1#0 | m#1++3

Piéu kién twong duong {
VimeZ—=>m=0

Vay c6 hai gia tri nguyén cia M thda man.

Cho hai ham da thic ¥ = f(x), y=g(x) ¢6 b thi 13 hai duong cong & hinh v&. Biét ring db thi
ham s y= f(X) c6 ding mot diém cuc trj 14 A, dd thi ham sb y= g(x) c6 dang mot diém
cuctrila B va 4B :% . C6 bao nhiéu gié tri nguyén cua tham sb ,,, thudc khoang (—5;5) dé

ham sé y = ||f(x) —g(x)| + m| c¢6 dung 5 diém cuec tri?
YA

4 y=f(z)

y = g(x)

/
=Y

/ 0
Al D. 6.

I
w9
e
N

Chon B
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'yl

=Y

10

pat h(x)=f(x)-g(x), taco: W'(x)=f'(x)-g'(x); K'(x) =0 x=x,;
h(x)=0& x=x hofic X=X, (X, <X, <X,);

h(x) = £ (3) g (x,) ==

Bang bién thién ctia ham s6 y = h(x) 1a;
x —00 Lo +00

W (z) — 0+

+00 400
h(z) ~_

Suy ra bang bién thién ctia ham s6 y = k(x)= |f(x)—g(x)| la:

[ENEN

x —00 a Zo L2 +00

K () - . 3 -

N N

Do d6, ham s y= k(x) +m ciing c6 ba diém cuc trj.

==

Vi s diém cuc tri ham s y= |k(x) + M| béng téng s6 diém cuc tri ciia ham sb ¥ = k(x) +m va
s6 nghiém don va sé nghiém boi 1é ciia phuong trinh 4 (x)+m =0, ma ham sb y =k (x)+m
cling ¢ ba diém cyc tri nén ham sb y = || f(x)-g (x)| + m| c¢6 dang nam diém cyc tri khi phuwong
trinh % (x)+ m =0 c6 dang hai nghiém don (hoac bdi 1¢).

Dura vao bang bién thién cta ham s6 Y=k (x) , phuong trinh & (x)+m =0 c6 ding hai nghiém

don (hodc boi 18) khi va chi khi _m z% om< _%.

VimeZ, m 5—% va me(=5;5) nen me{-4,-3;-2}.

Chu 64: Chohamsd y=f(x)=x’—(2m—1)x*+(2—m)x+2. Tap hop tt ca cac gié tri ciia tham so
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m dé ham sd y= f(|x|) ¢4 5 diém cuec tri 1a (%;cj , (Vo1 a, b, ¢ la cac sb nguyén, % la phan

s6 toi gian). Gié tri cua biéu thirc M =a® +b> +°1a
A. M =40. B. M =11. C. M =31. D. M =45.
Loi giai
Chon D
Hamsé y = f(x) =y —(2m—1)x2 +(2—m)x+2cc’) dao ham la
V' =f"(x)=3x*-2(2m-1)x+(2—m)
-Péhamsd y=f (‘x‘) ¢6 5 diém cuc tri thi ham s6 y = f (x) c6 hai diém cuc tri x,, x, duong.

Tuong duong v6i phuong trinh f"(x)=0¢6 2 nghiém duong phan biét.

r_ 2 5
A —é?;n—l)l)—3(2—M)>0 A —m—5>0 m<—lvm>7
m_
= S=f>0 = m>% = m>é <:>%<m<2-
P_2—m>0 m<?2 m<?2
3
a=>5
Suyra <b=4 =M =a>+b*+c*=45.
c=2
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UNG DUNG PAO HAM
DE KHAO SAT HAM SO

| CHUONG |

BAI 2: CUC TRI CUA HAM SO

@ HE THONG BAI TAP TRAC NGHIEM. MUC PO VD - VDC -2
TIM CUC TRI CUA HAM SO HQP /[ u(x)| HOAC f[u(x)]+g(x) KHIBIET PO THI HAM
SO /(x) HOAC ['(x)

KIEN THUC CAN NHO:

+ Pao ham cta ham sb hop:
g(x)= f[u(x)] = g'(x)= u'(x).f'[u(x)].
- u'(x)=0

f’[u(x):l =0

+ Lap bang bién thién ciia ham s6 y = f(x) khi biét dd thi ham s6 y = f'(x)

g'(x)=0

Bl. Xac dinh giao diém ctia db thi ham s6 y = f"(x) voi truc hoanh

B2: Xét ddu ciia ham s6 y = f*(x), ta lam nhu sau

- Phan db thi caa /'(x) ndm bén trén truc hoanh trong khoang (a;b) thi /"(x)>0, x €(a;b)
- Phan dd thi ctia /'(x) ndm bén dusi truc hoanh trong khoang (a;b) thi f"(x)<0, x € (a;b)
+ Lap bang bién thién ciia ham s6 g(x)= f(x)+u(x) khi biét dd thi ham s6 y = f'(x)

Bl: Pao ham g'(x)=f"(x)+u'(x). Cho g'(x)=0< f'(x)=—u'(x)

B2. Xc dinh giao diém cta dd thi ham sé y = /"(x) va dd thi ham sé y = —u'(x)

B3: Xét ddu cia ham s6 y = g'(x), ta lam nhu sau

- Phéan d6 thi cia f'(x) nam bén trén do thi —u'(x) trong khoang (a;b) thi g'(x) >0,
xe(ab)
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- Phan dd thij cua f'(x) nam bén dudi do thi —u'(x) trong khoang (a;b) thi g'(x) <0,
X€E (a;b)
Caul: Chohamsd y= f(x), hamsd y = f'(x) ¢ dd thi nhu hinh sau:

Ay

Ve

Ham s g(x) = 2f(x—1) —x* +2x+2022 c6 bao nhiéu diém cuc tri?
A. 3. B. 4. C.5. D. 6.
Ciau2: Chohamsd y= f(x) c6 dd thi f'(x) nhu hinh v& sau:

[ 3
y

(=)

Hoi ham s6 h(x)=f (x3 ) —6x+2022 c6 bao nhiéu diém cuc tri?
A. 1. B. 2. C.4. D. 5.
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Cau 3:

A

Cho f(x) 1a lién tuc trén R va ham so f

(x) c6 dd thi nhu hinh v&

-3

Ham s6 h(x)sz(x2 +x)—(x2 +x)2 +2

(x2 + x) +2022 ¢6 bao nhiéu diém cuc tri?

A. 4. B. 5. C.6. D. 7.
Chu4: Chohamsd bacba y = f(x)c6 bang bién thién sau:
x — D a I =+ o0
f"(j.} e 0 8] t
+oo
fia)
Flz) / JAE, /
—oo \ Fib) =1
Ham sb h(x)=f*(x)+4/(x)+2022 c6 bao nhiéu diém cuc tri?
A. 3. B. 4. C.5. D. 6.

Céu5: Chohamsé y=f(x),hamsd y=f'(x)

¢ db thi nhu hinh sau:

A

¥

|

Ham sé g(x)=f(cosx)—cosx+2022 c6 bao nhiéu diém cyc tri trén khodng [

A. 6. B. 3.

Caiu 6:

[y (R —————————————

r I

"6

Ji

C. 8. D. 10.

Cho ham s6 y = f(x) la da thirc bic 5 ¢6 do thi /*(x) nhu hinh v&.
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VA

Hamsb g(x)= f(x2 + 2x) —x* ¢ bao nhiéu diém cuc tri?
A. 3. B. 2. C. 4. D. 1.
Cau7: Cho f(x) laham sb da thirc bac bon va ham s6 y = f(x) c6 dd thi nhu hinh duéi day:

£ Y

v

T
Q
—_ - - - =
8

cos2x

Hoéi ham s6 g(x)= f (sinx—1)+ c6 bao nhiéu diém cuec tri thuoc khodng (0;27)?

A. 2. B. 5. C. 4. D. 3.
Cau8: Cho y= f(x) lahambacbaco f'(0)=-3. Ham 5O y=f"(x) cb bang xét déu sau:

x | — o0 -1 1 + @

6
. 9 . LA
Ham s y:g(x):f(x3—3x+m)—x7+3x4—x3—5x2+3x—1 c6 bao nhiéu cuyc tri biét m 1a

\/gsinx

cosx+2
A. 10. B. 9. C.7. D. 8.

gia tri 16n nhit cia P =
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Cau 10:

Cau 11:

Cau 12:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Cho ham s6 y = f(x) c6 dao ham trén R. Ham s6 y = f”(x) dd thi nhu hinh v& bén dudi:

4
S6 diém cyc tidu cia ham s6 g (x)= /(x> ~2x) +%—2x3 +2x% +2021 1a

A. 3. B. 4. C.5. D. 6.
Cho ham séyzf(x) bac bon cd dao ham lién tuc trén R . Ham s6 y:f'(3x—1) c6 do thi nhu hinh
dudi.
'Y
1 \2 X%
Ham s6 y=/f(1-2x) co may diém cuc dai?
A. 1. B. 3. C.0. D. 2.

Cho ham s y:f(x) bac bén co6 dd thi ham sb y=f'(x+1) nhu hinh v& Ham sé

y=f (x2 - 3) ¢6 bao nhiéu diém cyc tri?

Y
1
_al -1 1 2 &

A. 4. B. 2. C. 3. D. 1.
Cho ham s6 y = f(x) c6 dao ham lién tuc trén R va c6 do thi ham sé y = f’(x—1) nhu hinh

~

Ve
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Cau 14:

Cau 15:
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wﬁ/

Hoi hamsé y = f (1 —x’ ) ¢6 bao nhiéu diém cuec tri?
A. 4. B. 2. C. 1. D. 3.
Cho ham s bic bén y zf(x). Bang xét ddu bén dudi 1a cia dao ham f’(x—2). Ham s

g(x)= f(\/x2 +2x+ 2) ¢6 bao nhiéu diém cuec tri?

- —oc 1 3 5 + o©

¥V - 0+ 0 — 0 +

A. 4. B. 2. C.1. D. 3.
Cho ham s6 y = f(x)c6 dao ham lién tuc trén R va c6 d6 thi ham s6 y = f'(1-x) nhu hinh v&

.T

N
7

S6 diém cyc tri cia ham sb y:f(x2 —2x—2) 1a
A. 3. B. 5. C.7. D. 9.

Cho ham s60 y=f(x) x4c dinh trén R va hinh v& dudéi ddy la do thi ciia ham sé

y:f'(x3+3x—1).

Hamsd y=f (x2 —~ 2x) ¢6 bao nhiéu diém cuc dai?

A. 4. B. 3.
C.2. D. 5.
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Ciu 16: Cho ham s6 y = f(x) c6 dao ham lién tuc trén R va c6 do thi ham sé y = f’(3—x) nhu hinh

Cau 17:

Cau 18:

veE

-6

/

S6 diém cyc tri cia ham s6 y = f(x2 —2|x| +3) 1a

A. 9. B. 7. C.6. D. 5.

Cho ham s6 f'(x) x4c dinh va lién tuc trén R, trong d6 g(x)= f’(1-x) 1a ham so bac ba c6
db thi nhu hinh v&

—3\/_ 4 \-/ﬁ

—
Il
0y
=

CON

¢0 t0i da bao nhiéu diém cuc tri?

; -1
Ham s6 y=‘f{x )
x—=2

A. 7. B.5. C. 3. D. 6.
Cho ham da thtc y = f(x) lién tyc, c6 dao ham trén R, c6 bang xét ddu cua y = f'(x+ l)nhu
sau:
X ‘ —0 -1 0 1 400
Fx=1) ‘ - 0 + 0 - i) +
S6 diém cuc dai cia ham s y = f(x2 +|x|+l) 1a
A. 3. B. 2. C. 4. D. 1
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Cau 19: Cho ham s y = f(x) ¢6 dao ham lién tyc trén R . D6 thi ham s6 y = f(2x+5) nhu hinh vé.

Tim so diém cuc tri cia hAm s0 y = f (x3 —2).

Y1

A. 3.

| S

4.

. 1.
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UNG DUNG PAO HAM
PE KHAO SAT HAM SO

| CHUONG |

BAI 2: CUC TRI CUA HAM SO
@ HE THONG BAI TAP TRAC NGHIEM. MUC PQ VD - VDC -2

TIM CU'C TRI CUA HAM SO HQP /| u(x)| HOAC f|u(x)]|+g(x) KHI BIET PO THI HAM
SO /(x) HOAC /'(x)
KIEN THUC CAN NHO:

¢ Pao ham cua ham s hop:

g(x) = f[u(x)] = g'(x) = u'(x).f'[u(x):l.
u'(x)=0

f'l:u(x):l =0

+ Lap bang bién thién cia ham s6 y = f(x) khi biét dd thi ham s6 y = f"(x)

g(x)=0<

B1. Xac dinh giao diém ctia db thi ham s6 y = f"(x) véi truc hoanh

B2: Xét ddu cia ham s6 y = f'(x), ta lam nhu sau

- Phan d4 thi cia /'(x) ndm bén trén truc hoanh trong khoang (a;b) thi f'(x)>0, x €(a;b)
- Phan db thi caa /'(x) ndm bén dudi truc hoanh trong khoang (a;b) thi f'(x)<0, x e (a;b)
* Lap bang bién thién ciia ham sé g(x)= f(x)+u(x) khi biét dd thi ham s6 y = f'(x)

Bl: Pao ham g'(x)=f"(x)+u'(x). Cho g'(x)=0& f'(x)=-u'(x)

B2. Xéc dinh giao diém cta do thi ham s6 y = f'(x) va dd thi ham sé y =—u'(x)

B3: Xét ddu cia ham s6 y = g'(x), ta lam nhu sau

- Phin d6 thi ciia f'(x) nim bén trén db thi —u'(x) trong khoang (a;b) thi g'(x)>0,
X€E (a;b)
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- Phén db thi cta /'(x) nidm bén dudi do thi —u'(x) trong khoang (a;b) thi g'(x)<0,
xe(a;b)
Caul: Cho ham s y = f(x) ,hamsd y = f'(x) c6 dd thi nhu hinh sau:

Ay

\ &S

Ham s6 g(x)=2/(x—1)—x"+2x+2022 c6 bao nhiéu diém cyc trj?

A. 3. B. 4. C.5. D. 6.
Loi giai

Chon B

Taco: g'(x)=2f"(x—-1)-2x+2.

g'(x)=0e f'(x-1)=x-1.

bit ¢ =x—1. Khi d6 phuong trinh tr¢ thanh f'(¢)=¢.

Ta vé& d6 thi hai ham s y :f'(t) va y =t trén cung mot hé tryc toa do.

Ay

| S
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t=-1 [x-1=-1 0
t=0 x—1=0 1
Dua vao do thi ta thy f'(t)=t<| 5 5 9.
t=— x—l:— X =—
4 4 4
1£=3 | x—1=3 | x=4
Bang xét ddu
T —00 0 1
J'(x) -0 4+ 0 -

Vay ham sé y = g(x) co 4 cuc tri.

Cho ham s6 y = f(x) c6 dd thi f'(x) nhu hinh v& sau:

u

“

b

(=)

Hoi ham s6 h(x) = f(x*)-6x+2022 c6 bao nhiéu diém cyc trj?

Al B. 2.

Chgn A

C. 4.

h(x)=f(x*)=6x+2022= h'(x)=3x"f"(x") -6

A ' 2
Tacoh(x)=0©f(x3):x—2,(x¢0)
Détt=x3:>x=§/;

N ’ ’ 2
Tu (1) taco: f (t):ﬁ’

, 2 a4 1
Xeét M(l‘)zﬁjm(t)——g.3t5

Ta v& d6 thi hai ham s y=1"(t) va y=m(r)=

Luc nay ta ¢ hinh vé& 2 db thi nhu sau

3

2
t

Loi giai

2

trén cung mot h¢ truc toa do
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F(#)
m(t)

Suy ra pt (2) c6 1 nghiém ¢ =1¢,>0=pt (1) c6 nghiém x =3@ =x,>0

Bang xét dau

r | —o0 0 T +00

W(x) - - 0 +

Vay ham $6 h(x) co 1 cuec tri.
Cau3:  Cho f(x) lalién tuc trén Rva hamsd f'(x) c6 dd thi nhu hinh v&

AY

Ham s6 h(x)= Zf(x2 +x) —(x2 +x)2 + Z(x2 +x)+ 2022 ¢6 bao nhiéu diém cuc trj?
A. 4. B.S. C.6. D. 7.
Loi giai
Chon B
R (x)=2(2x+1) f'(x +x)=2(2x+1)(x" +x)+2(2x +1).
2x+1=0
f’(x2+x)—(x2+x)+1:O (*)

=>h(x)=0<

Dit ¢ =x” +x . Khi d6 phuong trinh tr¢ thanh f'(¢)-t+1=0< f'(1)=1-1.

Ta v& dd thi hai ham s y= f'(t) va y=t—1 trén cung mdt hé truc toa do
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t=2 X +x=2 x==2
Dua vao d thi ta thdy f'(t)=t—-1<|1=0 <|xX+x=0 | 1
X=-
t=_2 2 :—2
X +x 20
Bang xét dau
1
r |—o0 —2 —1 —3 0 1 +00
h'() - 0+ 0 - 0 + 0o - 0 +
Véy ham s6 /(x) ¢6 5 cuc tri.
Cau 4: Cho ham sé bacba y = f (x) ¢6 bang bién thién sau:
a0 e ) r b ==
£'(@) o - o

N
(@) ;o
ra | ~_ _

Fi(b) =1

Ham sb h(x)=f*(x)+4/(x)+2022 c6 bao nhiéu diém cuc tri?

A 3. B. 4. C.s. D.6.
Loi gidi

Chgn A

Taco: h'(x)=2f"(x)f(x)+4/"(x)=21"(x)[ f(x)+2].

f'(x)zO c>{x=a;x:b
f(x)=-2 x=c (c<a)

Suy phuong trinh /'(x)=0 c6 3 nghiém.

W (x)=0e2f"(x)[ f(x)+2] =0@[
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b +0oo

W(x)

Vay ham s y=h(x) c6 3 cyo tri.

Cau5:  Chohamsd y= f(x), ham sé y = f'(x) ¢6 @ thi nhu hinh sau:

Ham s6 g(x)=f(cosx)—cosx+2022 c6 bao nhiéu diém cyc tri trén khodng [—g,—j?

A. 6.

Chon B

Ay

B. 3.

Loi giai

[Ey [ ———————

C. 8.

Ve

r I
6
D. 10.

<

Vs

el e i L)

& - -

Q==

Ta co: g'(x) =—sinx.f"(cosx)+sinx = —sinx.[f’(cosx)—l] :
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

sinx =0
cosx=0
' sinx=0 cosx=a(a<b<-1) (ptv ém)
g(x):Oc{f’(cosx):lc> cosx=b (b<-1) (p m)
cosx=c (c¢>1) (pt Vonghlem)
(cosx=d (d>c>1) (ptvonghi¢m)

Suy ra phuong trinh g'(x) =0 c6 3 nghiém trén khoang (—%,%J la x=0, x —% xX=r.

Bang xét dau

h'(x) + 0 - 0 + 0o -

Vay ham s y = g(x) c6 3 cuc tri.
Cau 6:  Chohamsd y= f(x) 1a da thire bac 5 c6 do thi f’(x) nhu hinh vé.

VA

Hamsb g(x)= f(x2 + 2x) —x* ¢ bao nhiéu diém cyc tri?
A 3. B.2. C. 4. D. 1.
Loi gidi

Chon A

Taco: g'(x)= (2x+2).f’(x2 +2x)—2x.

g'(x)=0= f’(x2 + Zx) = Ll’ do x =-1 khong phai 1a nghiém phuong trinh.
X+

Xéthamso : y = f’()c2 +2x) .

y':(2x+2)f"(x2 +2x).
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

x=-1
=-1
, Pi2x=—4 |7
Khido, y'=0<| | o|x=1
X +2x=-2
x=-3
_x2+2x:3
Bang bién thién :
X | —o -3 -1 1 +00
V' - 0 + 0 - 0 +
0 +00

an S N

Xét ham sb: y:L.
x+1

, 1

y' = >>0,Vx#-1.
(x+1)
Bang bién thién :
X | —o0o -1 400
V' + +

+00 1
1 —a0

S6 nghiém cuia phuong trinh: £ '(x2 + 2x) = Ll chinh bang s giao diém ctia hai d6 thi ham
X+

s6 y:f'(x2+2x) va y:%.
x

- i/ X

Tir d6 thi suy ra phuong trinh g'(x) =0 c6 3 nghiém don, nén ham s g (x) ¢6 3 diém cuc
tri.
Cau7:  Cho f(x) laham sé da thirc bac bén va ham sé y = f'(x) c6 do thi nhu hinh dudi day:
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

cos2x

Hoi ham s6 g(x)= f(sinx—1)+ c6 bao nhiéu diém cuec tri thuoc khodng (0;27)?
A 2. B.S. C. 4. D. 3.

Loi giai
Chon D

sin 2x

Taco g'(x)=cosx f'(sinx—1)— :cosx[f'(sinx—l)—sinx]
cosx=0

KhldO, g (X)ZOC:) f’(sinx—l)—Sinxzo (*)

r
x==
Trén khoang (0;27) thi cosx=0< ;
x=2.
2

bt 1 =sinx—1 thi phuong trinh (*) tr¢ thanh f'(¢)=1+1.

V& do thi y=f'(r) va dudng thing y =¢+1 trén cing hé truc toa dd Oty nhu hinh v sau.

—1

/T o

=-1
Tuddthitacod f'(t)=t+1<|t=1

t=a, (a>1)

Vi t =1 thi sinx—1=1< sinx = 2. Phuong trinh v nghi¢m.

Véi t =a thi sinx—1=a < sinx =a+1. Phuong trinh nay vé nghiém vi a+1>2.
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Cau 8:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

V6i t=-1thi sinx-1=-1sinx=0x=7 .

Nhu thé phuong trinh g'(x)=0 c6 ding 3 nghiém don thudc khoang (0;27).

Vay ham s6 g(x) ¢6 3 diém cuc tri thude khoang (0;27).

Cho y=f(x) lahambacbacé f'(0)=-3.Hamsd y = f’(x) c6 bang xét déu sau:

. 9 A Dk .
Ham s6 y:g(x)=f(x3—3x+m)—x7+3x4—x3—5x2+3x—1 c6 bao nhiéu cyc tri biét m 1a

gia tri 16n nhit cua P = J3sin x .
cosx+2
A. 10. B. 9. C.7.

Loi giai
Chon D

x=-1

Tir bang bién thién f’(x)=0<:>[ |
X =

Ma f'(0)=-3=k=3= f'(x)=3(x-1)(x+1)=3x"-3.

\/§sinx

:>\/§sinx—Pcosx:2P.
cosx+2

Theo baira P=

Piéu kién P c6 nghiém 1a (2P)’' < P2 +3 < -1<P<1.Nén m=1.

6

Khi d6 y:g(x):f(x3 —3x+1)—%+3x4—x3—%x2+3x—l.

Ta co:

g'(x)=(3x" =3) f'(x¥" = 3x+1)-3x" +12x" =3x* —9x +3
< g'( :(3x - )[f (x3—3x+1)—(x3—3x+1)J

+1

:>g'( (x —3x+1) X =3x+1 (1)

_1+\/§

bat x’ -3x+1=¢ suyra (1) f'(1)=1=3’ -3=1<

Do d6 g'(x) =0 c6 8 nghiém don. Vay ham s y = g(x) c6 8 cuc tri.

= f'(x)=k(x+1)(x-1).

=

x~1,76137
x ~—0,0602
x~-1,7011

x~1,21796

x~0,76486

| x~-1,9828
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Cho ham s$ y = f(x) ¢6 dao ham trén R . Haim s6 y = f’(x) d6 thi nhu hinh v& bén dudi:

4
S6 diém cyc tidu cia ham s6 g (x)= /(x> ~2x) +%— 25 +2x7 +2021 1a

A. 3. B. 4. C.5.
Loi giai

Chon B

Taco: g'(x)= (2)c—2)f'(x2 —2x)+2x3 —6x" +4x.

:2(x—1)f’(x2 —2x)+2(x—1)(x2 —2x).
:Z(x—l)[f'(x2 —2x)+(x2 —Zx)].

D. 6.

Pit = x> —2x . Khi d6 db thi ham sé f '(t) cit duong thang y =—¢ tai bon diém phan biét:

t=-1,1t=0,¢t=1,1t=2.

Rl T R R—————
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

x=1 x=1
x?=2x=-1 x=1

Suy ra: g'(x)=0<:> ¥ =2x=0 & |x=0vx=2.
x'-2x=1 x:li\/z
X’ —2x=2 x=1+/3

x> =2x>2 x<1—\/§vx>1+\/§
Taco: f'(x* —2x)>—(x’-2x) | 0<x’-2x<le [ 1-V2 <x<0v2<x<l+42.
x> =2x<-1 VN
Khi d6 BBT nhu sau:
X |- 1-43 1-42 0 1 2 1442 1+43 o
r—1 - | -1 -1 -0+ + | + | +
P =) ) + 0 - 0 + 0 -0 -0 + O - 0 +

" \/\/\/\/

Vay ham s6 g co bbn diém cuec tiéu.

Cho d6 thi ham s6 f(u(x)) , f’(u(x))hozjc bang xét dau ciia ham, f(u(x)), f'(u(x)) Xét cue tri
ciia ham f(v(x))

PHUONG PHAP
o Pao ham xét ddu thong thuong.
0 Chon ham dai dién.
o Pat an phu.
0 Ghép truc.
< Nhiic lai quy tic vé diu ciia tich, thwong, tong cdc biéu thirc:

f(x) + - + -

g(x) + - - +
f(x).g(x) + == - —
F()e |+ ; - -
f(x)+g(x) + - Chura biét Chura biét

Cau10:  Chohamsby = f(x) bac bon c6 dao ham lién tuc trén R . Hamsd y = f"(3x—1) c6 do thi nhu hinh

duoi.
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Hamso y = f (1-2x) c6 may diém cuc dai?
A. 1. B. 3. C.0.

IS
[\)

Loi giai
Chon D
Cach 1. Chon ham dai dién
Quan sat do thi ta thdy y = f’(3x—1) la ham sb bac ba c6 3 nghiém x=-2,x=1,x=2.
Ta chon: f'(3x — 1) = —(x + 2)(x - 1)(x - 2) [chwa chinh xdc 100% nhung phit hop trdc
nghiém|

Pt r=3x—1=x='*1

3
N (t+l j(tﬂ j(Hl 2J:—2L7(t+7)(t—2)(t—5)

= /(x) =5 (4 7)(x-2)(x-3)

Suy ra f’(1—2x):—2%(1—2x+7)(1—2x—2)(1—2x—5): 1

Xéthamsd y = f(1-2x)
:sy'=(1—2x)'.f'(1—2x)=—2.f'(1—2x):%(2x—8)(2x+1)(2x+4)

Dau cua y'

Ta suy ra ham s6 y = f(1-2x) 6 2 diém cyc dai.
Cich 2. Xét diu dao ham y'.

Xét y=f(1-2x)

=y =(1-2x) .f'(1-2x) ==2./"(1-2x) = y'=0 f'(1-2x)=0 (1)

2—7(2x—8)(2x+1)(2x+4).
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

x=-2 3x-1=-7 x=-7
Theo dd thi f'(3x-1)=0&|x=1 <|3x-1=2 = f'(x)=0<|x=2
x=2 3x-1=5 x=5
1-2x=-7 x:41
Khi d6: (1) 1-2x=2 < x:—E,cécnghiémtréndéulélnghjémb(f)ilé.
1-2x=5 =
Diu y'
x —@ -2 L 4 + @
2
Y + 0 - 0 + 0 -

Ta suy ra ham sé y :f(1—2x) ¢6 2 diém cuc dai.
Cau 11: Cho ham sd yzf(x) bac bén co d6 thi ham sb y=f’(x+l) nhu hinh v& Ham s

y=f (x2 - 3) ¢6 bao nhiéu diém cuc tri?

Yy
1
| 1 2 T

Loi gidi
Chon C
Cach 1. Chon ham dai dién .
Hamsé y = f(x) bac bon, va quan sat do thi ta thdy y = f"(x+1) la ham sb bac ba c6 hai

nghiém x=-2, x=1, trong d6 x =1 la nghiém boi chan.

Ta chon: f’(x+1)=—(x+2)(x—1)2 :>f'(x):—(x+l)(x—2)2 [néu tu ludn thém k >0].
Xeét y=f(x2—3).
=)' = 2xf'(x2 —3) = —2)6.()62 —2)(x2 —5)2 = —2x.()c2 —2)<x—x/§)2 (x+\/§)2.

Ta c6 bang xét diu cia ham s6 y = f(x2 —3) .
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

-5 -2 0

J2 V5

+ o

Y + 0o+ o - 0 +

o - 0

Tur bang bién thién ta suy ra ham s6 c6 3 diém cuc tri.

Cich 2. Xét diu dgo ham y'
Xétham s y = f(x* =3).

¢ Tacd y= f(x —3):>y 2xf (x —3).

W»

V' =0<2xf" (x —3)

/—\

x+1=-1
0Tu’dothlcuaf x+1 =
x+1=2
:>f'(t)=0<:>L:_ , trong d6 ¢ =2 1a nghiém boi chan.
=0 x=0
x=0 o
¢ Khi do 5
S (x
x*=3=2 =+5

Ta c6 bang bién thién cia ham s y = f(x2 —~ 3) .

3)_O<:> ¥ -3=-1e|x=+/2, trong d6 x=+/5 1a nghiém béi chin.

-5 -7 0

X — @0

V' + 0+ 0o - 0

Tu bang bién thién ta suy ra ham s6 ¢6 3 diém cuc tri.

Cich 3. Xét diu dgo ham '

=2

‘ t
Ape 1)= .
Do thi y = f'(t+1) Oc{;:l(kep)

1 =2x

bit t+1=x*-3 = ,
t=x"-4

=’

Khi do y'=[ f(x* -3)

t=—2 [x¥-4=-2 |x=12
S)y=0c|t=1 o|x’*-4=1 o|x=+/5.
2x=0 x=0

2x=0

=2x.f"(x =3) = f(t+1) 4, = 2x.f" (¢ +1).

BBT ctia ham s6 y = f(x* =3),nho ' =2x.f"(x" =3) = f'(t +1).£, = 2x.f" (¢ +1).
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

x | —w —-\fg -2 0 V2 «fg + oo

y| + 0 + 0 - 0 + 0 - 0 -

Tir bang bién thién ta suy ra ham s ¢ 3 diém cuc tri.
Céu12: Chohamsd y= f(x) c6 dao ham lién tuc trén R va c6 do thi ham s6 y = f*(x—1) nhu hinh

veE

b2

(9] )
Hoi hamsb y = f (1 -x° ) ¢6 bao nhiéu diém cyc tri?

A. 4. B. 2. C. 1.

=
(0'8)

Loi giai
Chon D
Cach 1. Chon ham dai dién

Quan sat do thi ta thdy y = f'(x—1) la ham sb dang bac bon ¢6 3 nghiém x =-2,x=0,x =2,

trong d6 x =—2 1a nghiém boi chan.

Tachon: y=f"(x—1)=(x+2) x(x-2)= f"(x)=(x+3)" (x+1)(x~1).

Xét y=f(1-x").

=y =2xf (1) = 2x(1-2* +3) (1-x* +1)(1-2" ~1) = 22* (4 -} (x> -2).
Ta c6 bang xét ddu ciia ham s6 y = f(1-x7).

x | —x —2 -2 0 J2 2 + @

Yy + 0o + 0 - 0 + 0 - 0 -

Tir bang bién thién ta suy ra ham s ¢6 3 diém cuc tri.
Cdch 2. Xét diu dgo ham y'.
* Xeét y=f(1-x") taco y' =-2x.f"(1-x").
, x=0
"0 2x.f'1-x")=0& )
y f ( ) f((l_x2)=0

x=-2 x—-1=-3
* Tirdd thi hamsé f"(x—1) tacd f/(x-1)=0|x=0 <|x—1=-1
x=2 x—1=1
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Cau 13:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

x=-3
:>f'(x)=0<:> x=-1, trong d6 x =-3 1a nghiém boi chan.
x=1
o
* x=12
x=0 1-x*=-3
eKhido| ., .| ., e|x=%J/2,trongdo x=0,x=+2 nghiém bi l&.
S(1=x)=0 " [1-x* =1
x=0
_l—xzzl
Ta c6 bang xét dau .
x| - -2 N 0 NF) 2 +
V' + o + 0 - 0 + 0 - 0 -

Vay ham sé y = f(l—xz) ¢6 3 diém cuc tri.

Cho ham s6 bac bén y = f(x). Bang xét ddu bén dudi 1a ciia dao ham f'(x—2). Ham s6

g(x) = f(\/x2 +2x+ 2) ¢6 bao nhiéu diém cuc trj?

+ — oo 1 3 5 + o
V' — 0o + 0 — 0 +
A. 4. B.2. C.1. D. 3.
Loi giai
Chon D
Tir bang xét ddu ciia y = f'(x—2) ta suy ra bang xét ddu ctia ham s§ y = f'(x).
v | —x -1 1 3 + o
Y - o + 0 - 0+

Ta c6 g'(x)=#i+2f'(\/x2+2x+2).

[x+1=0

=-1
(x)=0 x+1=0 SPimi2=-1 |7 5
"(x)=0< = Slx=-1+242.
g'(x) f’(\/x2+2x+2)=0 Jxl+2x+2 =1

x=-1-22
_\/x2+2x+2:3

Bang xét dau:

x — ~1-22 -1 ~1+2+2 40
x+1 - - 0 . .
7 +axe2) . 0 — 0 - 0 +
g'(x) - 0 + 0 - 0 +
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

Tir bang xét déu ta suy ra ham s6 g(x) = f(\/x2 +2x+ 2) ¢6 3 diém cyc tri.

Chu 14: Chohamsd y = f(x)cé dao ham lién tuc trén R va c6 dd thi ham s6 y = f*(1-x) nhu hinh

DY

S6 diém cuc tri cia ham s6 y = f(x2 —2x— 2) 1a

A. 3. B.S. C.7. D. 9.

~

veE

Loi giai
Chon C
Cach 1. Chon ham dai dién
Quan sat do thi ta thdy y = f'(1-x) la ham s6 bc ba c6 3 nghiém x=-2,x=0,x=1.
Ta chon: y:f'(l—x):(x+2)x(x—l):—(—x+1—3)(—x+1—1)(—x+1)
= f(x)=—(x=3)(x—1)x
Xét y:f(x2—2x—2)
=y =(2x-2)./"(¥ —2x-2) =—(2x—-2)(x* - 2x-2-3)(¥" —2x-2-1)(x* —2x-2)

:—(2x—2)(x2 —2x—5)(x2 —2x—3)(x2 —2x—2).

x=1

, xP=2x-5=0 N . o
V=0 | < |x=-1 ,déulanghiém bdi l&.
x =2x-3=0

2 _2x-2=0
L * _leir\/§

Vay ham s6 c6 7 di€ém cuc tri.

Cich 2. Xét diu dgo ham ' .

x=3
Tur @6 thi ham sé y = f'(1-x) suyra f'(x)=0<|x=1.
x=0

Xét y:f(x2 —2x—2):>y'=(2x—2).f'(x2—2x—2).
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

(x=1 Cx=1 =l
X = X =
=1++6
¥ -2x—2=3 |x*-2x-5=0 | V6 L
)y =0 , S S|x=-1 , trong d6 cac nghi¢m déu la
x =2x-2=1 x —2x-3=0 3
x:
x*=2x-2=0 x*=2x-2=0
- - _lei\/g

nghiém boi 1&.
+) Bang xét ddu cua '

x | - 1-+/6 -1 1-53 1 1+-3 3 1+46  +w

y - 0 + 0 - 0 +# 0 - 0 + 0 - 0 +

Suy ra ham s y=f(x2 —2x—2) ¢6 7 diém cuc tri.
Cau15: Cho ham s6 y=f(x) xdc dinh trén R va hinh v& du6i ddy la do thi cua ham sb
y:f'(x3+3x—1).

1FH

Hamsé y=f (x2 —~ Zx) ¢6 bao nhiéu diém cuc dai?

A 4. B. 3. C.2. D. 5.
Loi giai

Chon C

Xét y:f(x2—2x),tac() y':(2x—2)f’(x2—2x).

x=-let=x+3x-1=-5
Twrdd thitasuyra f'(x’ +3x-1)=0& | x=lt=x"+3x-1=3

x=3<t=x"+3x-1=35

t=-5
Dit t=x" +3x—1.Suyra f'(t)=0<:> t=3
t=35

Page 19



Cau 16:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

[x=1 [#=1
x*=2x=-5 ) x=-1
L o2 2 ' X' =2x=-5
Dodof(x —2x):0<:> x"=2x=3 .Suyra y'=0&]| | 3 <l x=3
X —2x=
x*—2x=35 , x=17
| X" —2x=35 x=_5
Bang xét dau:
X —o0 -5 -1 1 3 7 +00
V' -0 +0 -0+ 0 - 0 +

Suy ra ham s6 y = f(x2 —~ 2x) ¢6 2 diém cyc dai.
Cho ham sé y = f(x) c6 dao ham lién tyc trén R va c6 dd thi ham s6 y = f'(3 —x) nhu hinh

~

vE

-G /_\ -

%

S6 diém cyc tri ctia ham s y = f(x2 —2|x|+3) 1a

A. 9. B. 7. C.6. D. 5.

Loi gidi
Chon A
Xétham s6 y = g(x) :f()c2 —2x+3)

x=1

Ta co: y':(zx—z)fr(xz _2x+3):0<:> f’(x2—2x+3)=0'

Trddthitaco y=/'(3-x)<|x=-1
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Cau 17:

CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

bat 1=3-x= f'(1)=0|1=4

Do do6

(x> —2x+3=9 ¥ -2x—6=0 _

x> =2x+3=6 X’ =2x-3=0 3

x:
(3 -2x43)=06 | -2x+3=4 ©|F*-2x-1=0 & 5
X=1x

x*=2x+3=-1 x2=2x+4=0

5 5 _leixﬁ
x —-2x+3=-3 x =2x+6=0

x=-1

Phuong trinh f ’(x2 —2x+ 3) =0 c6 7 nghiém boi don phan biét suy ra ham sb
y=g(x)= f(x2 —2x +3) c6 ding 7 diém cyc tri trong d6 ¢ 4 diém cuc tri duong.
Do d6 ham s y = f(x2 —2|x| +3)C(') 9 diém cyc tri.

Cho ham s6 f(x) x4c dinh va lién tuc trén R, trong d6 g(x)= f’(1-x) 1a ham s bac ba c6
d6 thi nhu hinh v&

—_
Il
5]
=

CN

¢0 t0i da bao nhiéu diém cuc tri?

Ham s6 y:‘f(x_lj
x=2

A. 7. B. 5. C. 3.

=
N

Loi giai
Chon D

e Tir d6 thi ham s y = f'(1-x) ta cé:

x=-2 t=3
f'(1-x)=0<|x=0 .Pitt=1-x.Suyra f'(1)=0<&|1=1
x=2 t=-1
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CHUYEN DPE I — GIAI TICH 12 - UNG DUNG PAO HAM PE KHAO SAT HAM SO

o Xét h(x)=f(x_lj vOi moi x #2

x—2

= h'(x)= m ; f’(x_lj

(x-2 x=2
x-1 _ 1
x—=2 3
x—1 xzz
h(x)=0& =1 < .
x—2 5
-1 x:E
x-1_,
| x—2
e Ta c6 bang bién thién sau:
x 3 2 5 +00
—00 —_ —
2 2
h'(x)

h(x) k \ /' \

Suy ra d6 thi ham s y =h(x) c6 2 diém cuc tri.

e Ta thiy duong thiang y =0 citdd thi y=h (x) tai nhidu nhat 4 diém. Vay ham s6

=

co toi da 6 diém cuc tri.

Cau 18: Cho ham da thic yzf(x) lién tuc, c6 dao ham trén R, c6 bang xét diu cua y=f'(x+1)nhu
sau:
by ‘ —oo -1 0 1 40
T L R
S6 diém cuc dai cia ham sb y=f(x2+|x|+l) 1a
A. 3. B. 2. C. 4. D. 1
Loi giai

Chon D
Tir bang xét ddu cua f'(x+1)ta co:

x=-1 t=0
f'(x+1)=0=|x=0 .Patr=x+1tacod f'(t)=0<|t=1.

x:l t=2

Mat khac ta co: g(x):f(x2 +x+l):>g'(x):(2x+l)f'(x2 +x+l):O
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[x=0
x=-1
2x+1=0 i __1_'_\/3
X +x+1=0 = 2
= = .
¥ +x+1=1 —1-+/5
X =
X Hx+1=2 L 2
-1
X=—
2

X _1_\5

-

—

[
I‘u'll I

+0

g'(x)

glx)

~ N

~N 7

B

~N 7

Vi y=g(|x)= f(x2 +|x| +1) va g(x)= f(x2 +x+1) d6i xtrmg nhau qua truc tung nén ham s

y= f(x2 + |x| + 1) c6 mot diém cuc dai.

Cau19: Chohamsd y = f(x) c6 dao ham lién tuc trén R . DS thi ham s6 y = f (2x+5) nhu hinh v&.

Tim s0 diém cyc tri ctia ham s0 y = f()c3 — 2) .

yd

A. 3.

Chon A

y'—3x2f'(x32):y'—0<:>[
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[x=-1
{ t=3
X =
Tacod f (2x+5)=0<:> o2 .Datt:2x+5.Suyraf(t)=0<:> t:;
t =
_x:4(10ai)
¥-2=3 [x=5 x=35
>()e|X-2=7Te|xr=9 x=39
x¥*=2=9 |¥=11 |x=1

Vay ham s6 ¢6 3 diém cuc tri.
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