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UNG DUNG DAO HAM KHAO SAT HAM SO

SU PONG BIEN - NGHICH BIEN

A.LY THUYET CHUNG.
Dinh nghia 01.
Gia st K la mot khoang, mot doan hodc mot nira khoang va y = f(x) la mot ham

s0 x4c dinh trén K, ta co ham sd f (x) duoc goi la :
R~ dong bién (tang) trén K néu Vx,,x, K, x, <x, = f(x,)< f(x,).
R nghich bién (giam) trén K néu Vx,,x, eK,x, <x,= f(x,)> f(x,).

R~ Ham s6 dong bién hodc nghich bién trén K goi chung la don diéu trén K.
Dinh 1y.
Gid st ham s f c6 dao ham trén khoang K. Khi do:
01 B Néu ham s6 dong bién trén khoang K thi f'(x)>0,VxeK.
B~ Néu ham sd nghich bién trén khoang K thi f'(x)<0,VxeK.

Gia st ham s0 f c6 dao ham trén khoang K. Khi dé:
B Néu f'(x)>0,VxeK thiham sd f dong bién trén K.
B Néu f'(x)<0,VxeK thiham s§ f nghich bién trén K.
B Néu f'(x)=0,VxeK thiham s& f khong d6i trén K.

02

Ta co cic nhan xét sau:

A

] i
1 1
i — Néu ham s6 f(x) va g(x) cung dong bién (nghich bién) trén D thi ham s6 f(x)+g(x) !
1
| ciing dong bién (nghich bién) trén D. Tinh chét nay c6 thé khong ding ddi véi hidu i
1
P f(x)-s(x). i
|| 1. TS et SR i
Vi AL () :
1 1
i —Néu ham s§ f(x) va g(x) la cac ham s§ duong va cling dong bién (nghich bién) trén D !
1
i thi ham s6 f(x).¢(x) cling dong bién (nghich bién) trén D. ]
1
\ Tinh chit nay c6 thé khong ding khi cic ham s6° f(x), g(x) khong la cdc ham s&'dwong trén D. |
1 1

& Bién soan: Gv .2 G/ J bk Tan - 093.337.6281 Trang 3
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Cho ham so u = u(x), xac dinh vdi x e (u;b) va u(x) € (c;d).
Ham s f[u(x)] cling xac dinh v6i x e(a;b). Ta c6 nhan xét sau:

+ Gia st ham s§ u=u(x) dong bién véi xe(a;b). Khi d6, ham s6 f[u(x)} dong bién voi

i xe(a;b)@f(u) dong bién véi ue(c;d).

t + Gia st ham s§ u=u(x) nghich bién véi xe(a;b). Khi d6, ham s8 f[u(x)] nghich bién
| véi xe(a;b) < f(u) nghich bién véi ue(c;d).

L

Gia st ham s6 f c6 dao ham trén khoang K. Khi do:

R~ Néu f’(x) >0,VxeK va f'(x) =0 chi tai httu han diém thudc K
thi ham s6 f dong bién trén K.

R Néu f’(x) <0,VxeK va f’(x) =0 chi tai httu han diém thuoc K
thi ham s6 f nghich bién trén K.

B. CAC DANG BAI TAP.

R> Dang 1.1. Xét tinh don diéu cia ham sé (biét d6 thi, bbt)
O Dé chodothihamsd y=f (x) hodc Bang bién thién — nhin hudéng di caa do6 thi:

M Khoang ma d6 thi c6 huéng “dilén” - ham sd dong bién trén khoang dé.
M Khoang ma d6 thi c6 hudng “di xuéng” — ham sd nghich bién trén khoang do.
® Déchodothihamss y=f ’(x) —lam theo cac budc sau:
M Budc 01. Tim céc giao diém ctia d6 thi f(x) vé6i Ox.
M Budc 02. Lap bang xét dau cua f’(x) bang cach nhin:
% Phén trén Ox mang diu +. % Phan dudi Ox mang dau —.
M Budc 03. Tt bang xét ddu ta tim dwoc chiéu “lén — xudéng” ctia f (x)
< Vidy 1.1.1

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

X | - 0 I +x

V' + 0 - 0 0
5 +0

¥ / \ /

—a0 -1
Ham s& dong bién trén khoang nao dudi day?
A. (—1). B. (—1;+0). C. (0;1). D. (—x;0).
Loi giai
Chon D

Ta thdy trén khoang (—o; 0) thi bang bién thién thé hién ham s6 dong bién.

& Bién soan: Gv .2 G/ J bk Tan - 093.337.6281 Trang 4



Ting FHep Ly Tyt Niéim hoc: 2023-2024
B> Dang 1.2. Ham s bac ba don diéu trén khodng k.
O Tim tham s6 m dé ham s6 bdc ba y =ax® +bx® +cx+d don diéu trén tdp xdc dinh

M Budc 01. Tap x4c dinh: D =R. Tinh dao ham y' = 3ax* + 2bx +c.
M Budc 02. Ghi diéu kién dé ham don diéu, chéng han:

) . . a,>0 a>0
D¢ f(x) dongbién trén R=y'>0, VxeR <1 ! =3 =m?
A, <0 b*—-3ac<0
, , a,<0 a<0
bé f(x) nghich bién trén R = y'<0, Vxe R < Y =9, =>m?
A, <0 b*—3ac<0
v Luu 3j: Dau ctia tam thire bac hai f(x)=ax® +bx+c.
a>0 a<0
. 20, A/ R< . . SO, \v R & .
f(x) re {ASO f(x) re {ASO
< Vidy1.21
Tim cdc gié trj cua m d€ham s6 y =x°—3x* +3(m+2)x+3m—1 dong bién trén R.
A. m=1. B. m<1. C. m=0. D. m>-1.
Loi giai
Chon D

Ham s6 y=x3—3x2+3(m+2)x+3m—1 co tap xac dinh D=R.
Ham s6 dong bién trén R <> y'=3x* —6x+3(m+2)>0,VxeR.

a>0 3>0
= = S m>-1.
A'<0 9-9(m+2)<0

Vay v6i m>-1 thi ham s6 dong bién trén R.
® Tim tham sé m dé ham sé bac ba don diéu trén mién D cho trudc.

* Phuong phdp 1. (Khi f'(x)=0 nhdm duoc nghiém).
M Budc 01. Tinh f'(x).

1 Budc 02. Gidi f/(x)=0e| .
-2
M Budc 03. Lap bang xét dau, xac dinh cac khoang don diéu cua ham s6.
M Budc 04. Tu bang xét dau, gia st diéu kién d€ ham s6 don diéu (dong bién hoac
nghich bién theo yéu cau bai toan) la D.
M Budc 05. Dé ham sO don diéu trén K 1a K< D.
< Vidy1.2.2

Tim m déham s8 y =—x"+3x* +3mx -1 nghich bién trén khoang (0;+w).
0
A. m<-1. B. {"K . C. m=0. D. m>-1.
m>2
Loi giai
Chon A

& Bién soan: Gv .2 G/ J bk Tan - 093.337.6281 Trang 5
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Ta c6 y' =-3x° +6x+3m
Ham s8 y =—x"+3x° +3mx —1 nghich bién trén (0;+x) < ' <0, Vx &(0;+00).
Hay —3x” +6x+3m <0, Vx &(0;+0) <> m < x*—2x, Vx €(0;+). (1)

Xét f(x)=x*—2x trén (0;+0) c6 fi(x)=2x-2; fi(x)=0<2x-2=0<x=1.

€ 0 1 Foc

f(x) - 0 |

0 +oc
) \ /
—1

Tt bang bién thién ta c6 (1) m<-1.
Vay véi m<-1 thi ham s6 da cho nghich bién trén (O; +oo) .

** Phuong phdp 2. (Khi f'(x)=0 khong nham duwgc nghiém).

M Budc 01.  Ghi diéu kién d€ y = f(x;m) don diéu trén D. Ching han:
bé yéu cau y = f(x; m) dong bién trén D=y’ = f’(x,'m) >0.
bé yéu cau y = f(x; m) nghich bién trén D=y’ = f’(x,'m) <0.

> g(x)

m
M Budc 02. Co 1ap m ra khoi bién s6 va dat vé con laila g(x) duoc: [
m

M Budc 03. Khao sat tinh don diéu caa ham sd g(x) trén D.

“ Vidy1.2.3

Khi m > g(x) =>mz maxg(x)

M Budc 04. Dua vao bang bién thién két luan: P :
Khi m Sg(x):> m< mDing(x)

Tim m d&€ ham s6 y =x°—(2m+1)x* + (m2 - Zm)x +1 dong bién trén khoang (0;+o).
<-2 <-2
A. m<2. B.| " 7. c|™> 7% D.m=-1
m=1 m>1
Loi giai

Chon B
7 ’ . ' _ 2 2 S 2

Taco y' =3x" —2(2m+1)x+m’ +2m; A, =(2m+1) —B(m +2m)—(m—1) .

Vé6i m=1, tacd y'>0,Vx e R =ham s6 dong bién trén R nén ham s6 dong bién trén

khoang (0; +oo) .Do d6 m=1 théa man yéu cau bai toan.

2m+1—‘m—2q
X, =————
Véi m#1,tacd y'=0< ) 13‘ q
m+1+\m—
X, :f
T —00 | L9 Foo
1'(x) + 0 — 0 +
n +oc
I(T) e / \ v /

& Bién soan: Gv .2 G/ J bk Tan - 093.337.6281 Trang 6
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Tit bang bién thién=ham s d6ng bién trén (0;+oo)

2m +1+\m—1\

= x, <0 SO@‘m—].‘S—Zm—l.

Vo6i m>1, ta co ‘m—l‘ <2m-1om-1<2m-1<m<0 (loai).
Vo6i m<1, ta co ‘m—l‘ <2m-1<-m+1<-2m-1<m<-2 (thoaman).
Vay voi m<-2 hodc m=1, ham sd da cho dong bién trén khoang (0; +oo).

R~ Dang 1.3. Ham sé phan thic don diéu trén khoang k.

O Timthamsé m dé ham sé y = ux+2 don diéu trén tung khodng xdc dinh
cx+
M Budc 01. Tinh f'(x)= ad=b
(cx+d)
M Budc 02. Thuc hién yéu cau bai toan:
& Ham s§ dong bién trén timg khoang xac dinh < f'(x)>0< ad;d?z >0« ad—cb>0
(cx+d)
< Ham s6 nghich bién trén tiing khoang xac dinh < f'(x)<0< % <0< ad-ch<0.
cx+d
& Vidy 1.3.1
Tim céc gia tri cia m déham s6 y = mx+m=1 dong bién trén moi khoang xac dinh
Sx—m+3
A. me(—7;5). B. me —i;l . C.me —1;§ . D. me(6;15).
2 2
Loi giai

Chon A
Tap xdc dinh D = R\{?}.
—m*—2m+35

Tacod: y' = .
Ry (5x—m+3)2

Ham s dong bién trén moi khoang cta tap xac dinh khi va chi khi

y'>0,Vx = < —m* —2m+35>0< me(-7;5).

Vay me (—7;5) thi ham s& dong bién trén moi khoang xac dinh caa né.

& Bién soan: Gv .2 G/ J bk Tan - 093.337.6281 Trang 7
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ax+b

® Timtham sé m dé ham s6 y = don diéu trén tung khodng xdc dinh

cx+d

M Budc 01. Diéu kién xac dinh cx+d#0< x # —% .

@ Budc 02. Tinh f(x)=-"2-%_
(cx + d)
M Budc 03. Thuc hién yéu cau bai toan:

d—cb>0
= Ham s6 dong bién trén (a;b) < {i 7; (>m ) véi —% chita tham s m .

) ) ad—cb<0 )
& Ham s0 nghich bién trén (a;b) = _y . (mn) voi —% chtta tham s6 m .

< Vidy 1.3.2
S AL i . ~ N~ mx+1 .. N A
Tim tat ca cac gia tri thyec ciia tham s6 m dé ham s6 y = dong bién trén (2 ;+oo)
xX+m
1
A.me|-=;1]. B. me|-2;-1)U(1;+0).
3] [2-2)oft)
C. me[—l;Z). D. me(—l;l).
Loi giai
Chon B
Tap xac dinh D = R\ {m}
, mt-1
y' = >, X # =M
(x+m)
Ham s6 y = mx+l dong bién trén (2;+00) <y’ >0Vxe(2;+0)
x+m
) m=-2
-m<
<:>{ 5 = [m<—1<:>me[—2;—1)u(l;+oo).
m°=1>0
m>1

R> Dang 1.4. Ham hgp y=f(u(x)).

u =
f'(u)=0(x)
M Budc 02. D€ giai (*) ta tim f’(x) =0 (d0 thi cat truc hoanh).

'=0
M Budc 01. Tinh y’:u'-f'(u)—>y':O<:{

x=a u=a
Gﬁs&f(ﬂ=0¢3f :3f(@:0c>3 —ngm&ndm(ﬂ.
x=b u=>b

M Budc 03. Lap bang xét ddu cua y'=u'- f '(u) = khoang don diéu can tim.

& Bién soan: Gv .2 G/ J bk Tan - 093.337.6281 Trang 8



Ting FHap Ly Tyt

Ndam hoc: 2023-2024

< Vidy 1.4.1

Choham s§ y = f(x) c6 dao ham f'(x)=x?(x~9)(x~4)". Khi d6 ham s& y = f(x*)

nghich bién trén khoang nao dwdi day?
A. (3;+). B. (-3;0). C. (—0;-3).

-----

Chon C

Cho y'=0<|x=0 .

Ta c6 bang xét dau cua y’ nhu sau:

x | —0 -3 -2 0 2

D. (-2;2).

-

3 +0

Yy - 0 + 0 + 0 - 0

- 0 +

Dua vao bang xét ddu, ham sd y = f (xz) nghich bién trén (—oo ;—3) va (O ;3).

“ Vidy 1.4.2
Cho ham s6 y = f(x) lién tuc trén R. Ham s8 y = f'(x)
c6 d6 thi nhw hinh vé bén. Ham s6 y = f(2-x) trén

khoang:
A. (-251) B. (-2;2).
C. (—oo;—Z). D. (1;3).
Loi giai
Chon A

Tacs (f(2-x)) =(2-x) f'(2-2)=—f'(2-2)

Dua vao d6 thi ham s6 f '(x) thi

[ 2-x<-1 [ x>3
&

}<2—x<4

(f(z—x))l >0 f'(2-x)<0e

2<x<1

(F(2-2)) <0 f(2-x)>0e

2—x>4 x <=2

[1<2-x<1 {1<x<3
=

Vay ham s dong bién trén mdi khoang (—2 ,'1) va (3 i+ oo) ]

Ham sd nghich bién trén moi khoang (—oo ;— 2) va (1 ;3) "

Y

1/

f

\/4 I

& Bién soan: Gv .2 G/ J bk Tan - 093.337.6281
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R~ Dang 1.5. Ham hgp y=g(x)+h(x).
M Budc 01. Tinh y’=f’(x)irh'(x)—>y':O<:>f'(x)::Fh'(x) (*)

M Budc 02. Giai (*) bﬁmg cach vé h'(x) vao hé truc toa d¢ va xét cac diém ma f' cat I

Sau khi tim dwgc cac nghiém ta lap bang xét dau caa y'= f '(x) + h’(x) .
M Budc 03. Tt bang xét ddu ctia y' = f’(x)irh'(x) = khoang don diéu can tim.
< Vidy 15.1
Cho ham s6 y = f(x) c6 dao ham lién tuc trén R va do thi

cita ham s8 y = f'(x) nhu hinh. Dét g(x) =2/ (x) " +2x. / \ ____________ ;
1 2 1

Tim cac khoang dong bién ctia ham s6 g(x).

A. (-10). B. (-;0).
C. (0;1). D. (1;+).
Loi giai
Chon A
Ta cd g'(x)=2f"(x)-2x+2=2(f'(x)-x+1)
x=-1
g’(x)=0<:> f’(x):x—1<:> x=1 .
x=3
Ta c6 bang xét dau ctia g'(x)
x | = -1 1 3 +a0
g'( x) | - 0 + 0 - 0 +

Vay ham s6 dong bién trén cac khoang (-1;1);(3;+e).
< Vidy 1.5.2

Tir @6 thi ham s8 y = f'(x) nhw hinh v&. Ham s8 !
y = f(x+2)-3 dong bién trén khoang nao dudi day ? 0 1 .
A. (-10). B. (0;1).
C. (—oo;O). D. (1;+oo).
Loi giai
Chon B

Ta c6 g'(x):2f'(x)—2x+2:2(f’(x)—x+1)
Ta tinh dao ham y = f(x+2)-3; y'=(x+2)' f'(x+2) = f'(x+2) su bién thién cta
ham s6 y = f(x+2)-3 phu thudc vao dau ctia f'(x+2)

x+2=0 {x:—z

ci2-1 B ( nghiém don)

'f'(x)=0©x:0\/x:1—>f'(x+2):0©{ A 1

® f'(x)>0 khi 0<x<1 — f'(x+2)>0 khiO<x+2<1<:>{x> =15 x5 -2
y<-1

® f'(x)<0khi x<Ovx>1 - f'(x+2)<0. Trén cac khoang con lai

= Bién soan: Gv 2 J bt (T~ 093.337.6281 Trang 10



Ting Fep Ly Thugét Ném hoc: 2023-2024

R Dang 1.6. Ung dyng phuong phdp ham sé.
M Néu f (x) dong bién hodc nghich bién trén (a;b) thi phwong trinh f(x)=m néu c6

nghiém chi c6 duy nhat 1 nghiém trén (a; b) ;
M Neéu f(x) dong bién trén (a;b) thi phuong trinh f(u) = f(v) = u=o trén (a;b).
M Neéu f(x) dong bién trén (g;b) thi bat phuong trinh f(u) < f(v) Su<v .

M Neéu f(x) nghich bién trén (a; b) thi bat phwong trinh f(u) < f(v) Su>v .
& Vi dy 1.6.1

H Giai phuong trinh: ¥ +x=2

Dat f(x)=x""+x= f'(x)=2019x"" +1> 0, Vx € (—o0;+0).
= f(x) 1a ham dong bién.
Mit khac f(1) =2 ( théa man phuong trinh).

Nén nghiém phuong trinh 1a x=1.
& Vidy 1.6.2

H Giai phuong trinh: x* +y/x-1=5

biéu kién: x>1, ta thady x =1 khong phai la nghiém ctia phuwong trinh.

Bt 7(x)=* N (x>0 £(0)=20s A

>0(x>1).
= f(x) dong bién trén (1;+oo).
Mat khac f (2) =5 (thoa man phwong trinh).

Nghiém phuong trinh: x=2.
< Vidy 1.6.3

H Giai phuong trinh: ¥/x+2 +/x+1=3/2x% +1+3/2x?

.....

Tacod Yx+2+3x+1=32x* +1+32x? (l)

x+2=(x+1)+1 u=3Yx+1 [(BP-1=x
. Ta dat = )

2x2+1:(2x2)+1 0 =32y = 2x?

v =2x
Khidé (1) e +1+u=’+1+ve f(u)= f(v).
Xét f(t)=t+Jr+1 co f(t)=1+ :

Nhan xét {

>0, Vt#—1= f(t) dong bién.

3(1f3+1)2
x=1
Nén f(u)=f(v)eou=v=>Yx+1=32x* <2’ -x-1=0< 1.
e

Vay phuong trinh c6 nghiém: {1; - %} .

= Bién soan: Gv 2 J bt (T~ 093.337.6281 Trang 11



Ting Fep Ly Thugét Ném hoc: 2023-2024

UNG DUNG DAO HAM KHAO SAT HAM SO

CUC TRI

A.LY THUYET CHUNG.

1. CAC DINH NGHIA - DINH LY.

Dinh nghia 01.

Gia st ham s6 f xac dinh trén tap K va x, € K. Ta ndi:

R x, 1a diém cuwc tiéu ctia ham s6 f néu ton tai (a;b) chita x, sao cho (a;b)cK va
f(x) > f(xo),Vx S (a;b)\{xo} . Khi d6 f(xo) duoc goi la gid tri cyc tiéu cia ham f .

B x, la diéin cyc dgi cha ham s§ f néu ton tai (4;b) chita x, sao cho (4;b)c=K va

f(x) < f(xo),Vx € (a;b) \ {xo}. Khi do f(xo) dwoc goi la gid tri cwc dai cia ham f .

o e Tengoi o e} Ky hicu___
% Diém cyc dai va diém cyec ti€u goi chung la diém cuc tri. X,

"% Gié tri cuc dai va gid tri cuc tiéu goi chung 1a cuc fri (gid tri cuc tri). | 1 v,

"% Diém cuc dai va diém cuc tiéu goi chung 1a diéin cuc tri ciia him so. _1\71_(;0“/’_(;0_)_)

A
YT Gia tri cuc dai (curc dai)

%S
3 ctia ham s6&
R J A
& K dys
Piém cuc tiéu
C%ﬁf
a / >
/4 ﬂl/ =
: ﬂ(;)
Gi4 tri cuc tié}v(@_" » \,ch:0 \
(cuctin) [T (O R
cua ham s6 W . @6
O &

Dinh Y.

01

Gia sit ham s6 y = f(x)dat cyec tri tai diém x,.
Khi d6, néu y= f(x) c6 dao ham tai diém x, thi f’(xo) =0.

Gia st ham s6 f dat cuc tri tai diém «x,.
Khi d6, néu ham s6 f c6 dao ham tai diém «x, thi f'(x,)=0.

' 0V -h;
{f (x)>0 vxe(x, xo)—>x0 la mot diém cuee dai ciia ham f(x).

02 O Néu

—— X, la mdt diém cyc tiéu cia ham f(x).

= Bién soan: Gv GG/ J bk Tan- 093.337.6281 Trang 12
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X |z,—h To To+h T |z,—h T, Ty, 4+ h
y’ — 0 + y’ + 0 —
Yy y f(z,) CD

f(zs) CT

Gia st y = f(x) c6 dao ham cap 2 trong khoang (x, —h;x,+h) véi h>0.
Khi dé:

03 O Néu f'(x,)=0, f"(x,)<0 thiham s6 f dat cuc dai tai x,.

O Neéu f'(x,)=0, f"(x,)>0 thiham s6 f dat cuc tiéu tai x,.

- i ;R

© Pao ham f'(x) cd thé’ bang 0 tai diém x, nhung ham s§ f khong dat cyec trj tai diém x, .

@ Ham s ¢6 thé' dat cyec tri tai mot diém ma tai d6 ham sd khong c6 dao ham.
® Ham s0 chi ¢6 thé dat cuc tri tai mot diém ma tai d6 dao ham ctia ham s6 bang 0 hodc tai
d6 ham so khong c6 dao ham.

Tir dinh 1i 03, ta c6 mot quy tidc khdc ¢ tim cue tri ciia ham s&’
M Budc 1: Tim tap xac dinh. Tim f'(x).

0.

M Budc 2: Tim cac nghiém x, (i=1;2;...) cia phwong trinh f'(x)
M Budc 3: Tinh f"(x) vatinh f"(x,).
* Néu f"(x,)<0 thi ham s§ f dat cuc dai tai diém x..
* Néu f"(x,)>0 thi hams6 f dat cuc tiéu tai diém x,.

2. MOT SO BAI TOAN THUONG GAP.

2.1. Cuc tri cua ham da thwc bac ba.
2.1.1. Cuc tri théa man diéu kién cho trudec.
= Xét ham sG bacba y =ax® +bx* +cx+d (a#0). C6 dao ham y' =3ax® +2bx+c (a=0).

Diéu kién Huwoéng giai quyét

C6 hai cuec tri b*—3ac >0

Khong co cuec tri

2
’ N ~ - S
(ham s0 don diéu trén R). b*—3ac<0

< phuong trinh y'=0 ¢4 hai nghiém phén biét trdi diu

C6 hai cwec tri trdi ddu Ay >0 9 {Ay, >0

= Bién soan: Gv 2 J bt (T~ 093.337.6281 Trang 13
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< phuong trinh y'=0 ¢ hai nghiém phéan biét ciing diu

C6 hai cye tri cing i By >0 A, >0
= c e .
P=x.x,=—>0 ac>0
3a
< phuong trinh y'=0 c6 hai nghiém dwong phan biét
- N o By >0 A, >0
C6 hai cuec tri cung dau duong 2b !
= S=x1+x2:—3—>0<:> ab<0 .
a
c ac>0
P=x.x,=—>0
3a
< phuong trinh y'=0 c6 hai nghiém dm phan biét
7 . . AS AT A Ay'>0 A '>O
C6 hai cyec tri cung dau am 2b !
= S:x1+x2:—3—<0<:> ab>0 .
a
c ac >0
P:xl.x2=§>0
x, <a<x, < (x—a)(x,—a) <0 x.x, —a(x +x,)+a’ <0.
L. . (x —a)x—a >0 x+x )+a2>0
C6 hai cuec tri x, <X, < = = .
, x, +x, <2« X, +x, <2«
x,;x, thoa
(x,—a)(x, ) (x,+x,)+a*>0
a<x <X, = c> :
x, +x, > 2 X, +x, > 2

2.1.1. Cuec tri thoa min diéu kién v6i dwong thang.

2.1.2.1. Cuc tri nam cting phia, khac phia so véi mot duwong thang.

Tong qudt: VITD gitra 2

diém véi duong thang

Cho 2 diém A(x,;y,), B(x,;y,) va duong thang A:ax+by+c=0.

M Néu (ax, +by,, +c)(ax, +by, +c) <0 thi hai dim A, B nam khéc
phia so véi duong thang A.

M Néu (ax, +by, +c)(ax, +by, +c)>0 thi hai diém A, B ndm

cting phia so v6i duong thang A.

Céc diém cyec tri cua d6 thi nam ciing phia déi véi truc Oy
< ham s6 ¢6 2 cuc tri cung dau
< y'=0 c6 hai nghiém phéan biét cung dau

Ddc biét:

Céc diém cuc tri caa d6 thi nam khdc phia déi vdi truc Oy
< ham s0 ¢d 2 cuc tri trai dau
< y'=0 ¢6 hai nghiém trai dau

Céc di€m cyec tri cua d6 thi nam cuing phia déi véi truc Ox
< y'=0 co hai nghiém phan biét va y,.y., >0.

= Bién soan: Gv 2 J bt (T~ 093.337.6281
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® Cung vé phia trén d6i véi truc Ox.

yCD 'yCT > O
Yep +Yer >0
@ Cung vé phia dudi d6i véi truc Ox.

yCD 'yCT > O
yCD + yCT < 0

< y'=0 c6 2 nghiém phan biét va {

< y'=0 c6 2 nghiém phan biét va {

Céc diém cuc tri ctia d6 thi nam khdc phia d6i v6i truc Ox
< ¥ =0 cd 2 nghiém phan biét va y_,.y., <0

Hoac

< f(x)=0 c6 3 nghiém phén biét (khi nhdm dwgc nghiém).

2.1.2.2. Phuong trinh duong thang qua cac hai cuc tri.

2b*

g(x)Z[%‘g

b 5 "y . "y"
}Hd_é hodc g(x)zy—ylé- hodc 8(x)=y_y J

2.1.2.3. Khoang cach giita hai diém cyc tri ctia d6 thi ham s6 bac 3 1a.

3 2
AB— ,464—166 V6L e = b” —3ac
a 9a

2.2. Cyc tri ctia ham da thixc bac bén (tring phuong).

2.2.1. Cuec tri théa man diéu kién cho truéec.

» Xét ham s6 bac bon y =ax* +bx’ +c (a=0).

(hai cwec tri).

a<0

0

Diéu kién Tong quat Cu the
7 A . AY . Ay - A? a > O
o ) DPang mot cuc tri va cuec tri la cyee tiéu d

C6 mot diem cuec tri b=0
) . ab>0

(mt cuee tri) . | 1<0

Dung mot cuec tri va cuc tri la cuee dai < <0

] a>0

> . Hai cuc tiéu va mot cuc dai = b<0
Co ba diém cuec tri b <0

Mot cwee tiéu va hai cuc dai 0

= Bién soan: Gv 2 J bt (T~ 093.337.6281 Trang 15
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2.2.2. Cuc tri théa mian diéu kién hinh hoc.

Gia st ham s8 y =ax* +bx* +c c6 3cyc tri: A(O;c),B —,/—E;—A ,C J—i;—é tao thanh
20 4a 2a  4a

tam gidac ABCthoa man dir kién: ab<0. Ddt BAC=a. vA
. -b®
Ton it: |cot? = ="
g quat: |cot” - =
A
o] x
B C
i . CONG THUC THOA MAN
DU KIEN CU THE
ab<0;c#0
AABC vudng can tai A. b’ =-8a.
Tinh chat AABC déu. b =—24a.
(vudng/déu/nhon)
AABC ¢6 3 gbéc nhon. b(8€l + b3) >0.
AABCc6 S, =S, - 324°(S,) +b° =0.
Dién tich ) b5
AABC co max(SO) . S = |- .
s
AABC c6 BC =mj. am’ +2b=0.
Thoa d6 dai canh | AABCcd AB=AC=n,. 16a°n’ —b* +8ab=0.
AABC c6 BC=kAB=KAC. b°k* —8a(k*—4)=0.
AABC ¢6 trong tam O. b® =6ac .
Trong/triec tam - -
AABC c6 truc tdm O. b* +8a—4ac =0.
b2
AABC c6é ban kinh dwong tronnéi | ' = )
HEP 7,45 =1, - 4‘54[“ /1_8&J
N . AABC c6 ban kinh duong tron R b’ -8a
No¢i/ngoai tiep ngoai tiép R,,,. = R. 8la|b
duong tron
AABC c6 O la tam duong tron noi %
v b® —8a—4abc=0.
tiep
AABC co O la tam duong tron
e 8 b® —8a—8abc=0.
ngoai tiep

Phuong trinh dwong tron ngoai tiép AABC la:

X +y° - Z_é+c +c 2 =0
Y b 4a Y b 4da

Lién quan truc toa d9 | AABC ¢6 cuc tri B,C eOx b =4ac
=5 Bién soan: Gv GG/ J bt (T~ 093.337.6281 Trang 16
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AABC ¢6 diém cuc tri cdch déu Ox. | b? =8ac.

Truc hoanh chia tam gidc ABC
thanh hai phin c6 dién tich bing | b* =442 |ac].
nhau

AABC cung gdc O tao thanh hinh
thoi

B. CAC DANG BAI TAP.

R~ Dang 2.1. Tim cyc tri cOa ham s& y=f(x) khi cho BBT hodic D Thi

O Dé cho d6 thihamss y= f (x) hodc Bang bién thién — nhin vi tri “ct cho”:

Lién quan t& giac b* =2ac.

M Thay “dilén” roi “di xudng” — “cu chd” 1a cyc dai.
M Thay “di xuéng” roi “dilén” — “cu chd” 1a cyec tiéu.
® D& cho bang xét dédu f'(x)— néu dé hoi:
M S6 diém cyc tri— dém s61an f'(x) d6i ddu (f'(x) d6i déu bao nhiéu Ian thi f(x) c6
bay nhiéu cuyec tri).
M S6 diém cuc dai/cuc tifu— tir bang xét dau f ’(x) “phéc hoa” duong di f (x) .

Tén goi Ky hiéu
% Diém cyc dai va diém cyec ti€u goi chung 1a diém cuc tri. X,
Y Gia tri cye dai va gia tri cuc tiéu goi chung la cuc tri (gid tri cuc tri). Y,
% Diém cyc dai va diém cuc ti€u duoc goi chung la diém cuc tri ciia ham so. M ( x,; f ( X, ))
Khi dé ta c6 hé qua:
Khoang cach gitra: Cong thiic
@ Hai diém cuc tri ctia ham so: ‘xz - xl‘
@ Hai cuec tri ctia ham so: ‘yz _]/1‘
® Hai diém cuc tri cua do thi ham so: 2 2
' | \/(xz_xl) +(y2—y1)
< Vidy 2.1.1
Cho ham s8 y = f(x) ¢ bang bién thién nhuw sau:
X | —m 0 1 o0
V' + 0 - 0 -
5 +x0
¥ / \ /
—a0 _1

Diém cuc dai ctia ham s6 y = f(x) 1a

A, x=-1. B. x=5. C. x=1. D. x=0.
Loi giai

Chon D
Diém cuc dai ctia ham s6 y = f(x) 1a x=0.

= Bién soan: Gv 2 J bt (T~ 093.337.6281 Trang 17
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B> Dang 2.2. Tim cyc tri cOa ham sé tudng minh
O Quy tic 01:
M Budc 01. Tim tap xac dinh ctia ham sd.
M Budc 02. Tinh f'(x). Tim cac diém tai d6 f'(x) bang 0 hoac f'(x) khong xéc dinh.
M Budc 03. Lap bang bién thién.
M Budc 04. Tir bang bién thién suy ra cac di€m cuec tri.
O Quy tic 02:
M Budc 01. Tim tap xac dinh ctia ham sd.
M Budc 02. Tinh f’(x). Giai f’(x) =0 va ky hiéu x, (i =1, 2,3,...) la cdc nghiém cta no.
M Budc 03. Tl’nhf”(x) —)f”(xz.).

M Budc 04. Dua vao ddu cta f ”(xi) suy ra tinh chat cuc tri cua diém x,.
L f(x,)>0—>x, la diém cuc tiéu.

L f"(xi) <0—x, la diém cuc dai.

< Vidy 2.2.1
Tim diém cuc dai ctia ham s6 y = x> —3x* —9x +1
A. x=-1. B. x=-2. C.x=-1. D.x=x/§.
Loi giai
Chon C
Tap xdc dinh: D=R.Ta cd: y' =3x*—6x-9.
, ) x=3
Y=03x"-6x-9=0 .
x=-1
Cach 1:
o 1 3 +a0

S

0

+ 0 — +
6 +o0
3 \ . /
Vay ham sg dat cuc dai tai x=-1, y., =6 va dat cuc tiéu tai x=3, y_. =—26.

Cach 2:
y'=6x—-6.

Y

y"(-1)=-12<0 = Ham s8 dat cuc dai tai x=-1, y., =6.
y"(3) =12>0= Ham s0 dat cyc ti€u tai x=3, y., =—26.

< Vidy 2.2.2
Tim cuc tri cia ham sd y = 2x—1'
x+1
A. x=-1. B. x=0. C. x=-1. D. x=+2.
Loi giai

Chon C
Téap xac dinh: D=R\{-1}.

Tacod y' = >>0 VxeD Do d6 ham s6 khong cé cuc tri.

(x+1)

= Bién soan: Gv 2 J bt (T~ 093.337.6281 Trang 18
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B> Dang 2.3. Tim m dé ham s8 y=f(x) dat cyc tri tqi xo

Bai todn: Tim tat ca gia tri cua tham s6 m dé€ ham so f’(x) =0 dat cyec tri tai x =x,.
M Budc 01. Tinhf’(x)—)f”(x).
M Budc 02. Thuc hién yéu cau bai toan:

y'(x0)=0

O Ham sO dat cuc dai tai x = X, = )
y( )<O

:0

0 Ham sO dat cuc tiéu tai x = X, = ) 0
>

= Vidy 2.3.1
Tim gid tri thwc cia m d€ ham s6 y=%x3—mx2+(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
Ta ¢ y’=x2—2mx+(m2—4); y'=2x-2m.
N TP . L |y(8)=0
Hamso y=—x"-mx +(m —4)x+3 dat cyc dai tai x =3 khi va chi khi: 17
3 y"(3)<0

. [m_l(L)

- 9—6m+mz—4:0<:> m*—6m+5=0 _5(TM
6-2m<0 m>3 m =5(TM)-
m>3

Vay m=5 la gia tri can tim.

< Vidy 2.3.2
Tim tit cad m d& ham s& yz(m—l)x“—(mz—Z)x2 +2019 dat cuc tiéu tai x =-1.
A. m=0. B. m=-2. C. m=1. D. m=2.
Loi giai
Chon D

Ta c6 y':x2—2mx+(m2—4); y"=2x-2m.
Tap xac dinh: D=R.
Dao ham: y’=4(m—1)x3—2(m2—2)x

\ n cx , ) m=0
Ham s6 dat cec tiéu tai x=-1=y (—l):O <:>—4(m—1)+2(m —2)=O & .

1 =

V6i m=0, ham s§ thanh y=—-x* +2x% +2019. Dé thay ham s6 dat cuc dai tai x=-1.
V6i m=2, ham s§ thanh y=x"* —2x* +2019. Dé thdy ham s& dat cuc tiéu tai x=—1.

Vay m=2 thi ham s8 y:(m—l)x4—(m2—2)x2 +2019 dat cuc tifu tai x=-1.
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R~ Dang 2.4. Tim m dé ham s8 y=f(x) c¢é n cyc tri.
M Ham bac 3 y=ax® +bx’ +cx+d (a#0):

Co6 2 diém cuec tri ‘| b?> —3ac>0

Khong c6 diém cuec tri

M Ham bic 4 (trung phwong) y =ax* +bx* +c (a # 0) :

C6 1 Dai -2 Tiéu
Co6 3 diém cuec tri ab<Q [f=——————————————————
C6 2 Pbai -1 Tiéu
Chi c6 bai
Co 1 diém cuec tri ab>0 f——————————————————
Chi cé Tiéu
< Vidy 2.4.1

Cho ham s6 y =x° —3(m +1) x° +3(7m—3)x. Goi S la tap cac gia tri nguyeén cua

tham s6 m d€ ham s6 khong ¢6 cuc tri. S6 phan tie cua S la

A. 2. B. 4. C. 1.
Loi giai
Chon B
Ta co: y' =3x* —6(m+1)x+3(7m-3).
y' =0 x> —2(m+1)x+7m-3=0.
Dé ham sd khong co cuec tri thi
A0 (m+1) —(Tm—-3)<0& m’ ~5m+4<0e1<m<4.
Do meZ=S={1;2;3;4}. Vay S c6 4 phan tir.
< Vidy 2.4.2

D. 3.

C6 bao nhiéu gia tri nguyén caa m d€ ham s y =m’x* —(m2 —~ 2019111)x2 -1¢o

dung mot cuyec tri?
A. 2019. B. 2020. C.0.
Loi giai
Chon A

D. Vo s6.

Truong hop 1: m=0 = y =-1 nén ham s khong c6 cuc tri=m =0 (loai).

Truong hop 2: m#0=m*>0.

Ham s8 y =m’x* —(m2 —2019171)x2 —1 c6 ding mot cuc tri
& —m’.(m” =2019m) > 0 < m* —2019m <0< 0 < m < 2019.
Vim#0=0<m<2019.

Do meZ nén c6 2019 gia tri nguyén cua tham s6 m thoa dé.

= Bién soan: Gv 2 J bt (T~ 093.337.6281

Trang 20



Ting Fep Ly Thugét Niim hoc: 2023-2024
B> Dang 2.5. Budng thdng qua hai diém cyc tri.

Bai todn: Viét phuong trinh duong thang qua hai diém cyc tri ham s6 y =ax® +bx* +cx+d :

M St dung mét trong cac cach sau:

2c 2b° be
® g(X):(?—ajx-Fd—g.

@) g(x)=y—%= —%.

® Dung phép chia da thitc: dé chia dao— lay du.

e . . 2 g s~ ax’+bx+c
Bai todn: Viét phurong trinh duong thang qua hai diém cuc tri ham s6 y = s
x+e
? /4 Y ~ \ o« A? . 2 \ ~ ~ 2 u (x) \ .7 . .
M St dung tinh chat: Néu x, la diém cuyec tri cua ham s6 httu ty y = ﬂ thi gia tri cuee tri tuong
v(x
7 2 h\ A 1\ _ u('xo) _ u’(xo) B . X
tng cia hamsd la y, = =— (dao t chia dao mau).

< Vidy 2.5.1
D0 thi ctia ham s8 y = x* —3x* ~9x+1 c6 hai di€ém cyc tri A va B. Diém nao dudi

day thudc duong thang AB.

A. P(3,0). B. M(0;-1). C. N(-10).  D. Q(-110).
Loi giai
Chon C
' 2 ' 2 x:—1:>y:6
y'=3x"-6x-9 >y =03%x"-6x-9=0<
x=3=>y=-26

Tacé A(-16), B(3,-26) = AB=(4;-32) nén) Chon -1.
Phuong trinh dudng thang la: 8(x+1)+1(y—6)=0<8x+y+2=0.
Thay P,M,N,Q vao duong thang AB ta c6 diém N (1; —10) thudc duong thang.
@ Vidy 2.5.2
Tim gia tri thuc ctia tham s6 m d€ dwong thang d:y = (3m+1)x +3+m vudng goc
voi duong thang di qua hai diém cuc trj ctia @6 thi ham s8 y =x* —3x* -1.
A.m:%. B.m:—%. C.m:%. D.m:%.
Loi giai
Chon B
Co: y' =38 —6x, y=| ~x-1 |y —2x-1
Y PY=135 73 )Y :

Duong thing A qua hai diém cuc tri ctia &6 thi ham s6 ¢6 phuong trinh 1a y=-2x-1.

o A g N _ _V1
bé d vudng géc véi A thi (3m+l).(—2)— leom 2

A .7 . A \ ? \ 1
Vay gia tri can tim cua m la m= s
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R~ Dang 2.6. Cyc tri ham bac ba thda diéu kién véi dusng thang.

O Vi tri tuong doi:
Cho 2 diém A(xA;yA), B(xB;yB) va duong thang A:ax+by+c=0.
Xét biéu thirc T = (axA +by, +c)(axB +by, + c) . Khi dé:
¥ Néu T <0 thi hai diém A, B nim khéc phia so véi duong th.’;ing A.
¥ Néu T >0 thi hai diém A, B nim cung phia so véi duong théng A.
O Ddc biét
@ Céc diém cuc tri cia &6 thi nam cing phia d6i voi truc Oy
< ham s6 6 2 cuc tri cung dau < ¥ =0 ¢6 hai nghiém phan biét cing diu .
@ Céc diém cuc tri cia @6 thi nam khdc phia d6i véi truc Oy
< ham s8 ¢6 2 cyec tri trai ddu < ¥ =0 c6 hai nghiém phan biét trdi ddu.
® Céc diém cuc trj ctia d6 thi nam cing phia d6i vi truc Ox
< ¥ =0 ¢ hai nghiém phéan biét va Y.,y >0.

M Cung phia trén ddi vdi truc Ox< y' =0 ¢ 2 nghiém phéan biét va {

M Cung phia duéi ddi véi truc Ox< ¥’ =0 c6 2 nghiém phan biét va {

@ Cac diém cuc tri cia d6 thi nam khdc phia d6i v6i truc Ox
< ¥ =0 62 nghiém phan biét va y.,-¥or <0, hodc
< f(x)=0 c6 3 nghiém phan biét (khi nhdm dugc nghiém).
O Bai todn: Hai diém cuc tri d8i xtiing nhau qua duong thang d .
M Budc 01. Tim diéu kién d€ ham sd co6 cuc dai, cyc tiéu = me D,.
M Budc 02. Tim toa do 2 diém cuc tri A, B. C6 2 treong hop thuong gap:
Y Truong hop 1: y'=0 c6 nghiém dep x,, x,, tic 6 A(x;y,),B(x,;y,) .

YepYer >0
Yep +Yer >0

Yep-Yer >0
Yep T Yer < 0

Y Truong hop 2: y' =0 khong giai ra tim dugc nghiém. Khi d6 ta can viét phuong trinh

duong thang ndi 2 diém cuec trila A valdy A(x1 ; yl), B(x2 ; yz) e A

+ +
M Budc 03. G01 I[xl zxz;yl zyz

j la trung diém ctia doan thang AB.

Ied

Do A, B d6ixting qua d nén thoa hé { =
(S

Ald {@ =0
= =
M Budc 04. Kétluan m=D, N D, .
O Bai todn: Hai diém cuyc tri cich déu duong thang 4 .
M Budc 01. Tim diéu kién dé€ ham sO c6 cuc dai, cuc tibu =>meD,.
M Budc 02. Tim toa d0 2 diém cuc tri A, B. C9 2 truong hgp thuong gép:
Y Truong hop 1: y' =0 c6 nghiém dep x,, x,, tlc co A(xl;yl),B(xz;yz) :

meD

2°

Y Truong hop 2: y' =0 khong giai ra tim duoc nghiém. Khi d6 ta can viét phwong trinh

duong thang ndi 2 diém cuc trila A va lay A(xl j yl), B(x2 ; yz) eA.

M Budc 03. Do A, B cach déu duong thang d nén d(A;d) = d(B;d) =meD,.

M Budc 04. Két luan m=D, N D, .
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= Vidy 2.6.1
Véi gié tri nao ctia tham s8 m &€& @6 thi ham s6 y =x°—3x” +m 6 hai diém cuc
tri A, B théa man OA=0B (O la goc toa d6)?
3

A.m=—. B. m=3. C.mzl. D.mzﬁ.
2 2 2

Loi giai
Chon D
x=0
x=2"

D6 thi ham so da cho ludn ¢ hai diém cuc tri co toa do la A(O;m) va B(2; 4+ m) .

Ta c6 OA=0B < 0 +m? 2«,22+(4—m)2 <= m? :4+(4—m)2 <:>20—8m=0<:>m:§.

< Vidy 2.6.2
Goi S la tap hop tat ca cac gia tri thuc cua tham s6 m dé do thi cua ham s6

y' =3x*—6x, y’=0<:>3x2—6x=0<:{

y= %x3 — mx? Jr(m2 —1)x c6 hai diém curc tri A va B sao cho A, B nam khéc phia

va cach déu duong thang d:y=5x-9. Tinh tong tt ca cdc phan tit ctia S .
A. 3. B. 6. C. 6. D. 0.
Loi giai

Chon D
Tacd y'=x° —2171x+(m2 —1)
oy =0 | T T TS A g 32 Oy Bl g S22
x=m+l 3 3
x : o m (m2 —1)
Deé thdy phuong trinh dwong thang AB:y = 3% + — 3
Nén AB khong thé song song hodc trung véi d
= A, B cach déu duong thang d:y =5x—9 néu trung diém I cia AB nam trén d

m=3
m® —3m m®—3m
Il m; d= =5m-9<m*-18m+27=0 < _
( 3 Je 3 _-3+35

m
2

Véi m=3=> A, B thoa diéu kién nam khéc phia so vdi d.

3+ .
Vi m= 3—73*/5 — A, B théa diéu kién nim khac phia so véi d.

Téng cac phan t cta S bang 0.
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R~ Dang 2.7. Cyc tri ham bac ba thda diéu kién xi,x..
O Bai toan: Ham sO c6 hai diém cuc tri x,;x, thoa diéu kién:

M Budc 01. Tinh v/

Ndam hoc: 2023-2024

M Budc 02. Tim diéu kién dé ham s6 c6 hai diém cuec tri x, ; x, (l) .

) S=x+x,= b
M Budc 03. Ap dung dinh ly Vi-ét: a (*)

M Budc 04. Bién ddi ycbt vé dang S; P — thay (*) vao ycbt giai im m  (2).

M Budc 05. Twr (1);(2) »>me?
= Vidy 2.7.1

Cho ham s8 y = %mx3 —(m—1)x* +3(m—2)x+2018 v6i m la tham s&. Tong binh

phuong tat ca cac gia tri cia m d€ ham sd ¢ hai diém cuc tri x,;x, théa man
x, +2x, =1 bang
4 22 2
A% >

B. —. C. —. D.
9 9 4

Loi giai

w | oo

Chon A
Ta 6 y'=mx* —2(m—1)x+3(m—-2)

Ham s6 ¢6 2 diém cuec tri thi mx® — Z(m —1) X+ 3(m — 2) =0phai c6 hai nghiém phan biét.

m#0 m=0
- A’:(m—l)z—3m(m—2)>0®{—2m2+4m+1>0

e, -2
Theo dinh ly Vi-ét ta c6 3(m _ 2)
xl.xzzT
Z(m—l) xl=3m_4
S \ X,.+X, = N m
Theo bai ta c6 hé phuong trinh m Z(m—l) ol 4
x1+2x2:1 xzzl— o = m
3 m:2(t/m)
_,dm=4 2-m _3(n 2):>3(2—m)m+(3m—4)(2—m)20<:> 2
m m m ng(t/m)

A 2 2 _
Vay m"+m,” =—
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Ndam hoc: 2023-2024

R~ Dang 2.8. Cyc tri ham trung phuong.

Diéu kién _ Tong qudt Cyth¢
) a>0
Pung mot cuec tri va cuece tri la cyece tiéu = b>0
Co mot diém cuec tri ab>0 | =y
(mot cwec tri) B a<0
Dung mot cuc tri va cuec tri la cuc dai g <0
) a>0
Hai cuc tiéu va mot cuce dai o b<0
C6 ba diém cuec tri (hai <

. ab<0
cuee tri). {a <0
&

Mot cuec tiéu va hai cuc dai

& Gia sttham s8 y =ax’ +bx’ +¢ ¢ 3cuec tri: A(O c) B —‘f—i A ,C ,/—E _A tao thanh
20" 4 4a
4
tam gidc ABC thoa man di kién: ab<0 vacd AB= AC—J b 2 ,BC = 21/—
a

M Dat BAC =, ludn co: 8a(1+cosa)+b (1 cosa) 0:>c05a_ 5 va S =—
b —8a 32a

3
M Phuong trinh qua diém cuc tri: BC:y:_? va AB,AC:y:i[ /;_b] 4c
a a

M Phuong trinh dwong tron di qua A,B,C:x*+y* —(c+n)x+cn=0, voi n= 2—45 va ban
a

b*—8a
8ab
M Xem thém cac dang ¢ muc “2.2.2. Cyc tri thda mén diéu kién hinh hoc”.
< Vidy 2.8.1

Cho ham s6 y = x*—2x*+2.Dién tich S ctia tam giac co ba dinh la ba diém cuec tri

kinh dwong tron ngoai tiép tam giacla R =

cua d6 thi ham s6 da cho co gia tri la

A. S=3. B.S:%. C.S5=1 D. 5=2
Loi giai
Chon A
=0->y=2
Tacd y =4x’-4x=0< * 4
x=xl->y=1
x | —@ —1 0 1 0
V - 0 + 0 - 0 +
+ao +x

~

2
1 1
Do thi ham s8 c6 ba diém cuc tri A(0;2), B(-L1), C(L1).

Nhan xét AABC can tai A. Vivay Szé‘y/{—yB‘.‘xC—xB‘:%.l.Zzl.
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R~ Dang 2.9. Cyc tri ham hgp y=Ff(u(x)).
O Bai todn: Cho ham s6 y = f(x) (dé c6 thé'ra bang ham, do thi, bang bién thién cia f(x), f'(x)).

Tim s6 diém cuc tri chia ham s y = f(u).
CACH o1.
M Budc 0. Tinh y' =u'.f'(u).
M Budc 02. Giai phuwong trinh y'=0< w=0
f(u)=0

M Budc 03. Giai lan luot ' =0 va f'(u)=0 thong thuong giai u' =0 sé don gian,

I
~

xX=a u=a X
bégiai f'(u)=0,tatim f'(x)=0e|i  (d0thicdtOx)—> f'(u)=0c| o
x=b u=b |x

Il
-~

M Budc 04. Lap bang xét dau cta y' =u'.f'(u).

M Budc 05. Tt bang xét dau két luan yéu cau bai toan.
CACH 02.

M Budc 01. Tinh y' =u'.f'(u).

M Budc 02. T dé ra ta tim duoc f’(x) , gia st dé ra:

xX=a
@ Bang xét ddu cua f'(x)— nhinnhiing vitri f'(x)=0=| = f'(x)=(x—a)..(x—b).
x=b
x=a
@ DO thi ctia f’(x)—> nhin nhitng vi tri d6 thi cit Ox —|° :f’(x):(x—a)...(x—b).
x=b
x=a
® DO thi cua f(x)—)nhin nhitng vi tri “cti cho” — | : :f’(x):(x—a)...(x—b).
x=b

M Budc 03. T f’(x) - f’(u) bang cach chd nao cé x thay bang u.
M Budc 04. Ta c6 duoc y' = u’(x).f’(u(x)) — lap bang xét ddu cua ham nay.
M Budc 05. Tt bang xét dau két luan yéu cau bai toan.
& Vidy 2.9.1
Cho ham s6 y = f(x) xéc dinh trén R, ¢6 d0 thi f(x) %
nhu hinh vé bén. Ham s6 g(x) = f(x3 + x) dat cuc tiéu

tai diém x,. Gia tri x, thudc khoang nao sau day

A. (1,3). B. (-11).
C. (0;2). D. (3;+oo).
Loi giai
Chon B

Ta co g(x)zf(x3 +x):>g'(x)=(3x2 +1)f'(x3+x).
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X+x=0 {x:O
=N

3

:g’(x):0c>(3x2+1)f’(x3+x):0c>f’(x3+x)=0c>L s

x=1

Do d6 g'(x)>0<:>(3x2+1)f'(x3+x)>0c>f'(x3+x)>0<:>0<x3+x<2<:>0<x<1.

X —o0 0 1 +0
g'(x) -0+ 0 -
g(x) | ™ \ / \ .

Vay ham s& g(x) = f(x +x) dat cuc tiéu tai diém x,=0.Suy ra x, € (—1;1).
< Vidy 2.9.2

Cho ham s6 y = f(x) lién tuc trén R, 6 d6 thi f'(x) nhw y
hinh vé. 58 diém cuc ti€u cia ham s§ g(x)= f (—x2 + x) la /yf'(x)
A. 1l B. 4.
C. 3. D. 2. 0 .
Loi giai
Chon A
Ta ¢ g(x)=f(—x2+x):>g’(x)=(—2x+1)f’(—x2+x).
1 1
X =— X =—
(¥) =0 (<2x41) (x4 x) 0| 0 a0 : PN
= g'(x)=0< (-2x+ )f(—x +x)— =N f'(—x2+x)=0<:> —x2+x— olx=1.
—Xx"+x=2 x=0
Do d6 g'(x)>O<:>(—2x+1)f’(—x2+x)>0
_ . )
- xX<— x<—
-2x+1>0 2
o[ [z [ -
= sl ||-**+x<0 o ||*<0 < :
-2x+1<0 —<x<1
{ ’ 2 O x>£ x> —
I f(—x +x)< 5 2
i O<—x*+x<2 |[|0<x<l
X — 0 % 1 o
g'(x) = 0 - 0 + 0 -

Vay ham s6 c6 1 diém cuc ti€u.
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< Vidy 2.9.3
Chohamso y=f (x) c0 dao ham lién tuctrén R, 2

+0oo

bang bién thién cua ham s6 f ’(x) nhu hinh. 56 f/(;)

diém cuyec tri cia ham s6 y = f(x2 + 2x) la: / \

—~2
A. 2. B. 4.
C. 3. D.5. o
Loi giai
Chon D
o " x=-1
Tacod y :(2x+2)f (x +2x):0<:> f'(x2+2x)=0 (1)
X’ +2x=a<-1 (2)

Tt BBT ta thdy phuong trinh (1) S|P +2x=be (—1;1) (3) .
(4)

X’ +2x=c>1

D6 thi ham s6 y = x* +2x c6 dang

s Bt |
Tir @6 thi y=x" +2x ta thdy (2) vd nghiém; (3) va (4) déu c6 2 nghiém phan biét.
Do dé y'=0 c6 5 nghiém don phan biét. Vay ham s6 y = f(x2 + 2x) ¢ 5 diém cuec tri.
< Vidy 2.9.4
Cho ham s0 y = f (x) c6 dung ba diém cuc tri la —2;,-1,0 va c6 dao ham lién tuc
trén R. Khi d6 ham s6 y = f (x2 - Zx) c6 bao nhiéu diém cuc tri?
A. 3. B. 8. C. 10. D.7.
Loi giai

Chon A
Hams6 y=f (x) c6 dung ba diém cuyec trila —2;,-1;0 va c6 dao ham lién tuc trén R nén

f'(x) =0 c6 banghiém la —2;-1,0 (ba nghiém bdi 1é).

Xét y=f(x2—2x) —>y’=(2x—2).f’(x2—2x);

[x=1
X —2x=-2 S &
=0 (2x-2).f(x*-2x)=0 "o lx=0.
Y ( )f( ) xP—2x=-1
x=2
_x2—2x:0

Do y'=0 c6 mét nghiém boi lé (x=1) va hai nghiém don (x=0; x=2) nén ham s6

Y= f(x2 -~ 2x) chi cé ba diém cuec tri.
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< Vidy 2.9.5
Cho ham s6 y = f(x) xac dinh trén R va ham s6 y = f’(x) co
d6 thi nhw hinh vé. Tim s6 diém cyc tri chiaham s6 y = f (x2 - 3)

A. 4. B. 2.
C. 5. D. 3.

Loi giai
Chon D

v

[

|

o]

Quan sat d6 thi ta ¢ y=f '(x) doi ddu tir am sang duong qua x=-2 nén ham s&

y:f(x) cO moOt diém cuc trila x=-2.
x=0 x=0
Tacs y'=| f(x*-3)| =2x.f (¥ ~3) =0 |2 ~3=-2¢>| x =41,
x*-3=1 x =42

x =%2 la nghiép kép, cac nghiém con lai la nghiém donnén y = f (x2 - 3) 6 3 cuc tri.

= Vidy 2.9.6
Biét réng ham s6 f (x) c6 d6 thi duoc cho nhu hinh vé bén.

Tim s di€ém cyec tri cua ham s6 y = f[f(x)} ?

A. 4. B. 2.
C. 5. D. 3.
Loi giai
Chon A
' f’(x):0
Taco: y'=| f(f(x))| =f(x)f(f(x)); y'=0c]
(@) =1 ()1 (f(2) L(f(x))_o
+ f’(x)zO@{izgvihémsé' f(x) cO hai diém cuctri x=0;x=2
, f(x)=0

+ x))=0

Tte 40 thi ta thay f (x) =0 c6 mot nghiém boi chdn x=0

va mot nghiém don hoacbgilé x=a>2.

My

-4

. — — — — 4

p= (= PR

Ké duong thang y =2 nhan thy phuong trinh f (x) =2 c6 mot nghiém don hoac

boilé x=b>a
Do d6 y' ¢ cac diém doi dadula x=0;x=2,x=a,x=b.

Vay ham s6 c6 4 diém cuc tri.
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UNG DUNG DAO HAM KHAO SAT HAM SO

GIATRI LON NHAT - GIA TRI NHO NHAT

A.LY THUYET CHUNG.

Dinh nghia.

Chohamsd y=f (x) xac dinh trén tap D.

. ) ’ ) f(x) <M,VxeD

O SO M goila gid tri I6n nhdt cia ham sd y = f(x) trén D néu: .
dx, e D,f(xo):M

Ki hiéu: M = r&%xf(x) .

f(x) >m,VxeD

O S8 m goilagid tri nhé nhdt chia ham s y = f(x) trén D néu: :
Ix, eD,f(xO):m

Ki hiéu: m = rzleian(x).

""""""j'"'_'"""FI;}'(J)"'E(J) """"""""""""""""""""""""

L]

max f(x) = £(b)

%%?f(xkf(b) i
BN hich bién trén | a;b | thi { - ' |
8u y = f(x) nghich bich trén [4;b] thi max f() = £(a) |

B. CAC DANG BAI TAP.
R~ Dang 3.1. Max - Min ham sé cho trudc doan [a;b].
x=x,
™ Budc 01. Tinh f’(x)—)f'(x)—OC{i , nghiém nao e[a;b]—ﬂlhén va tat ca
x=x
cac di€ém «a, e(a;b) lam cho f'(x) khong xac dinh.
M Budc 02. Tinh f(a), f(x,), f(x,), . f(x,), f(b)-
M Budc 03. Khi do: % maxf(x) max{ (%), £ (o0 )ceonsfil n),f(a),f(b)}.

% min f(x) =min{£(x). £(x,), £ (x,).£(a). £(0)}

= Néu y = f(x):
min f(x) = f(a) min f(x) = f ()
- dong biéi trén [ a;b ] thi . B nghich biéh trén [ a;b] thi

max f (x) = £ () max f(x) = f(a)
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< Vidy 3.1.1
Tim gia tri nhé nhat ctia ham s8 y = x° —3x +1 trén doan [0; 2] )

A. miny=-1. B. miny=—l. C. miny=-11. D. miny=-2.
[0;2] [0:2] 2 [0:2] [0:2]
Loi giai
Chon A
x=1€[0;2]

R S S
Taco: y'=3x"-3;y'=0< x:—1¢[0;2:|'

y(O):l; y(1)=—1; y(2)=3.
Suy ra miny =-1.

[0:2]

& Vidy 3.1.2
Tim gia tri 16n nhat cia ham sy = x* +2x% -1 trén doan [l; \/g } .
A. I[B%j(y:ﬁ' B. I[Il}j?](yzm. C. I[{;l%)}(yzo. D. rﬁ}%)](yzlz
Loi giai
Chon B
y'=4x>+4x.

y':0<:>4x3+4x:0<:>x=0¢[1;\/§]

y®=2y(V3)-14

r[{}\aﬁﬁ(y=14 khi x=+/3va gﬁy:Z khi x=1.
= Vidy 3.13

x+1

Goi M, m Tan luot la gia tri 16n nhat va gia tri nho nhat cia ham s6 y = 1
x J—

trén doan [—2,0] . Tinh gi4 tri ctia biéu thiec S5M +m.

A.12. B. 5. C. 2. D. 0.
Loi giai
Chon D

Tacod y' = (2 — 1)2 <0,Vxe [—2,0] , suy ra ham s6 nghich bién trén [—2, 0] )
¥ —

: 1, :
Do do, Mzr[l}z%ﬁy:y(—Z):g va MZE’;%]I]/:]/(O):—]..

A 1
Vay 5M+m:5(gj+(—l)20.
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R~ Dang 3.2. Max - Min ham sé cho trudc dé thi hodic BBT.
M Budc 01. Xac dinh chinh xac doan can xét:
@ Néu dé ra do6 thi thi xac dinh trén truc Ox — doan khong can xét gach bo.
@ Néu dé ra BBT thi xac dinh trén hang x — doan khong can xét gach bo.
M Budc 02. Tra cac vi tri cao nhat va thap nhat — két luan ma f (x) ,r[%ﬁl f (x)

@ Vi dy 3.2.1
Cho ham s8 y = f(x) lién tuc trén [ -5;6 | va c6 d0 thi il
nhu hinh duéi day. Goi M va m lan luot la gia tri 16n
nhat va gia tri nho nhdt cia ham s6y = f(x)trén
[—2; 2] . Gid tri cia M +m bang bao nhiéu ?

A . M+m=-2. B. M+m=-5.

C. M+m=1. D. M+m=12.
Loi giai

Chon A
Ta CéM=r[{12;a2>]<f(x):f(—2)=O va m=fgg]1f(x)=f(—1)=f(2)=—2. VayM+m=-2.
< Vidy 3.2.2
Choham g f (x) lién tuc trén doan [—1 ;5] co d6 thi nhu Y

3
hinh vé dudi day. Goi m, MIan luot la gia tri nho nhat va

gia tri 1on nhat cua ham so trén doan [O ; 5] . Gia tri ctia » /1
2m—3M bang bao nhiéu?

Al B. 22. /z
C. -5. D. -13.

Loi giai
Chon D
Duwa vao d6 thi ta xac dinh dwoc m=-2; M =3.Ta cod 2m—3M = 2.(—2)—3.3 =-13.
< Vidy 3.2.3

Chohamsd y=f (x) lién tuc trén khoang (—oo ; %) vy \\
va (%ﬁooj . D0 thi ham s6 y = f(x) la dudong cong T

trong hinh vé bén. Tim ménh dé dang. \_1. . 21 >
A. rgajxf(x)=f(4) B. rﬂ?]xf(x)zz' \ 2
C. r[r_'lﬁi(f(x):O. D. r[r_lse})?f(x):f(—3) -
Loi giai
Chon D

Trén [1; 2] ham s6 lién tuc va f(l) > f(2) =2 nén loai A.

Trén [—2; 1] ham s6 gian doan tai x=0,5 nén loai B.

Trén [3; 4] ham s6 lién tucva f (3) > f (4) nén loai D.

Trén [-3;0] ham s8 lién tuc va f(-3)> £(0) nén fax f(x)=f£(-3).
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Ting Fep Ly Thugét Niim hoc: 2023-2024
R~ Dang 3.3. Max - min trén khodng (a;b).
X = .X'l
M Budc 01. Tinh f'(x)— f'(x)=0<|: , nghiém ndo [ a;b|—>nhan va tat ca cac
X = xn
diém o, e (a ;b) lam cho f '(x) khong xac dinh.
M Budc 02. Tinh A=1lim f(x), B=lirlx}f(x), f(x), fley).

x—a"

M Budc 03. So sanh cac gia tri tinh dugc va két ludan M = r(n%)x f (x) , m= r(n1br)1 f (x)

Y Néu gid tri I6n nhit (nhé nhit) la A hodc B thi ta két ludn khong co gid tri lon nhat (nho nhat).
< Vidy 3.21

Cho ham s8 y =x° —gxz +1. Goi M 1a giéd tri 16n nhét ciia ham s6 trén khoang (—25;E
Tim M.
A. M=1. B.MZ&. C. M=0. D.le.
250 2
Loi giai
Chon A
=1
Ta c6 y':3x2—3x:0<:{x :
x=0
x 25 0 1 E
10
V' + 0 - 0 +

129

33123

k=

T bang bién thién ta c6 M =1.
< Vidy 3.2.2
Cho ham s8 y =x* —2x” +5. Khang dinh nao sau day dung:
A. Ham s6 khong c6 gid tri nho nhat, khong cé gia tri 16n nhat.
B. Ham s0 c6 gid tri nho nhat, cé gid tri 16n nhat.
C. Ham s0 c6 gid tri nho nhat, khong cé gia tri 16n nhat.
D. Ham s6 khong c6 gia tri nho nhat, c6 gia tri I6n nhat.

Loi giai
Chon C
x=0
y'=4x*-4x, =0 <|x=1 .
x=-1
x | = = 0 1 o
¥ -0 + 0 - o0 =+
5 +x

N N

Dua vao bang bién thién ta thady ham sd c6 gia tri nho nhat, khong c6 gia tri 16n nhat.
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Ting FHep Ly Tyt Niéim hoc: 2023-2024
R> Dang 3.4. Max - min ham vé tJy.
M Budc 01. Tim tap xac dinh D=7, khi d6 sé xét max — min trén D=? néu dé khong
yéu cau xét trén dau.

xX=x
M Buéc 02. Tinh f'(x) > f'(x)=0<|:  ,nghiémnao [ a;b|—>nhan.

X

X

n

M Budc 03. So sanh cac gia tri tinh dugc va két luan M = rF%)x f (x) , m= r(n1b1)1 f (x)

& Vidy 3.4.1
Tim tdp gid tri T ctia ham s6 y =x++4-x°.
A.T=[-22]. B.T=[02]. C.T:[o;zﬁ]D.T:[—z;zﬁ]

-----

Chon D
Tap xac dinh D= [—2; 2]. Ham s0 lién tuc trén doan [—2; 2].

>0
y’=0<:>\/4—x2=x<:>{x2 ox=+2.
»2 =

S e
Taco: y(2)=2 y(-2)=-2 y(v2)=2V2.

xe[—Z;Z]

maxyzy(\/i)z 2\2
Viham s8 y =x++/4—x* lién tuc trén [—2; 2] nén .
miny = y(—2) =-2;

xe[—Z;Z]

Vay tap gid tri ciia ham s61a T=| 2,242 |.

& Vidy 3.4.2
Goi M, m Tan luot 12 gi4 tri 16n nhét, gi4 tri nho nhét cta f(x)=x+1+v2-x . Tinh
M-m?
A M-m=242. B. M—m=2+2.
C.M-m=2-+2. D. M—m=4-+/2.
Loi giai
Chon B

Tap xac dinh: D = [—\/E; \/E} .

f'(x)=1—\/27;f'(x)=0<:> 2-x" —x=0<2-x"=x"(x20).
<> x =1 va dao ham khong xac dinhtaix=i\/§.

Ta cé: m:f(—\/z):l—\/z;f(\/i):l+x/§;f(l):3:M:>M—m:2+\/§.
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Ting Fep Ly Thugét Ném hoc: 2023-2024

R~ Dang 3.5. Max - min ham lugng gidc.
O Luuy:
-1<sinX <1 |0<sin®?X<1
@® = .
-1<cosX<1 |0<cos’X<1

1o |E=8InX
® Poi bién {t :ilollsxzte[—l;lj—)f(t).

® Dung diéu kién dé phuong trinh asin X+bcos X =c cé nghiém: a*+b* > c*.
@ Vidy 3.5.1

Gia tri 16n nhat cia ham s6 y = sin(% sin(x)j trén R bang.

A. 1. B. —g. C. -1.

SE

Loi giai
Chon D

Ta cd: -1<sinx<1VxelR :—%ggsinxsg :>—\/2§< [Zsmxj<£

Vay gia tri 16n nhat cia ham s6 y = sin(%sin(x)] la ﬁ .

2
< Vidy 3.5.2
Tim gié tri nho nhét ctia ham s8 f(x)=cos® 2x—sinxcosx+4 trén R.
16 7

Arggknf() R Br%{lf() >
Cmmf() Dmmf() lO.

xeR xeR 3

Loi giai
Chon B

1.
Ta co: f(x)=c052 2x —sinxcosx+4=—sin’ 2x—=sin2x+5.

bat t =sin2x. Ta c6 xeR:te[—l;l].

e Teds oA 1 .
Xét ham so g(t)z—t2—§t+5 voi te[—l;l].
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Ting Fep Ly Thugét Niim hoc: 2023-2024
R~ Dang 3.6. Max - min ham tri tuyét dai.

Bai todn: Cho ham sd y = f(x;m) lién tuc trén D. Tim mgx‘f(x)‘ hoac mDin‘f(x)‘ .

Cdc tinh chdt quan trong:

m= minf(x)
O Giastt y=f (x ; m) xac dinh trén D va ton tai b .Khi d6
M= mgle(x)
m khi m >0
4| mgx‘f(x) =m§x{‘mHM‘}. 4| mDin‘f(x)‘: 0 khi m<0<M.
-M  khi M<0
Yk yn Yi

y=|f(=)|
y=J(x)=[f(z)|

Q @==

S

lw ¥ TR

) |
LEEEE

o

2Y

A th\ -
! mgn‘f(x)=m 1{ <

® |x|+ = xay ra khi xy >0 (muc tiéu dé'khir bién).

Bén canh dé ta co cac buoc lam nhw sau:
M Budc 01. Tinh f'(x)valap bang bién thién trén doan [a;b |.

m:r[ninf(x)ZO

M=maxf(x)=0

M Budc 02. Bién luan { , tr 46 két ludn M = max\ ().

M Budc 03. Két luan m.
< Vidy 3.6.1
Choham s6 y = ‘xz +2x+m— 3‘ . Goi S la tap tat ca cac gia tri thuc cua tham s6 m dé

gia tri I6n nhat cia ham s6 trén doan [—2; 2] bang 10. Tong tat ca cac phan t& ctia

tap S bang
A. 2. B. -1. C. 3. D. 3.

.....

Ta xét ham s6: f(x)=x"+2x+m-3.

pat g(x)=|f(%).
Taco: f'(x)=2x+2; f'(x)=0<x=-1.
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Ting FHap Ly Tyt

Ndam hoc: 2023-2024

-1

2

0

f(x) +
m+3

) m—3
S (=) \ /
m—4

Truong hop 1: m—4>0<m>4, ta cd r[r_lzc*;iz)](g(x):g(Z):‘f(Z)‘:‘m+5‘:m+5.

Ta phai c6 m+5=10<m=5 (thoa man).
Truong hop 2: m+5<0<m<-5, ta c6 r[r_12€;12>]<g(x) :g(—l):‘f(—l)‘ =|m—-4.

Ta phai co ‘m—4‘:10<:{m_4=10 C{m:M(l).

Vay, tacd S= {—6; 5} nén tong tat ca cac phan tt ctia S bang —6+5=-1.

& Vidy 3.6.2

Choham sd y = ‘xs —3x% +2m —1‘ .Goi S la tap tat ca cac gia tri thuc ctia tham s6 m
d€ gia tri 1on nhat cua ham s6 trén doan [—1; 1] b::fmg 6. Tich tat ca cac phan ti cua

tap S bang

A 0. B. —14. c -1 D. 2.
4 2
Loi giai
Chon C
Ta xét ham so: f(x)=x3—3x2+2m—1
at 8(x)=|f(x).
(N a2 an N x=0
Taco.f(x)—3x 6x; f(x)_oc{xzhz[—l;l] (l)
x -1 0 1

Flx) + 0 -

. 2
f.' I;x_‘_:- / \
2m—5 2m—3

X 5 .
Truong hop 1: 2m—520<:>m2§, ta co gﬁﬁ(g(x)=g(0)=‘f(0)‘ =‘2m—1‘:2m—1.

Taphaico 2m-1=6<m= % (thda man).

X 1 .
Truwong hop 2: 2m—-1<0< m< > ta co r[r}ﬁﬁ(g(x) 3 g(—l) = ‘f(—l)‘ =‘2m—5‘.

11

om-5-6 |m=% )
= .

2m—5=-6 1

m=——
2

Ta phai co ‘2m—5‘:6<:{

1 7 G > 7 A 3 2 M
Vay, tacd S= {—5; E} nén tich tat ca cac phan tit ctia S bang [—%j% = —% 4
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Ting Fep Ly Thugét Ném hoc: 2023-2024

UNG DUNG DAO HAM KHAO SAT HAM SO

TIEM CAN CUA PO THI HAM SO

A.LY THUYET CHUNG.
Dinh nghia tiém cdn ngang.
Cho hams6 y = f(x) xac dinh trén mot khoang vo han (a;+oo);(—oo;b) hoac (—oo;+oo) .
Dudng thing y =y, 1a duong tiém cin ngang chia 46 thi ham s8 y = f(x) néu it nhat mot
trong cac diéu kién sau duwgc thdoa man:
@ limf(x):yo. @ lirpf(x):yo.
Dinh nghia tiém cdn dung.
Dudng thing y =y, la duong ti¢m cin diing ciia d6 thi ham s y = f(x) néu it nhat mot

trong cac diéu kién sau dwgc thoa man:

@ lim f(x)=+%0. @ Lim f(x)=—0.

®lin}f(x):—oo. @limf(x):+oo.
IR i s
Iy A . ax+b A a d !
I V6i d6 thi ham phan thic y = (c#O; ad—bc#O) lubn c6 TCN y=— vaTCD x=——. i
S 2SS N d

. ax+b . A A 4 d .. . a
® Ham y = d vOi ac#0 co tiém can ding x =—— ; tiém can ngang y =—.
cx + c c

@ Ham y = g 8 véi f(x), g(x) laham da thic, goi bac f(x), g(x) lan luot1a p;q. Khi dé:
O Neéu p<g thico tiém can ngang duy nhat y=0.
O Néu p=q thicé tiém can ngang y = % v6i a;b 1a hé s6 caa liiy thira cao nhat ttr va mau.
O Néu p>q thi khong ¢ tiém can ngang.

_g(xo)z O;f(xo) #0

® x=1x, la tiém can ding <

lim M =+
=% g ( x)
@ Dung CASIO dé tim TCD hodc TCN ctia ham s6 qua Giéi han Trén mdy tinh
CASIO, ta stt dung CALC trén may. X=X CALC x, +107"°
X — X, CALC x,-107"°
X —> 40 CALC 10*
X > —o0 CALC -10"
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Ting Fep Ly Thugét Niim hoc: 2023-2024
R> Dang 4.1. LY thuyét vé dudng tiém can.

O Duong thang y =y, 1a duong tiém cin ngang cta d6 thi ham s6 y = f (x) néu it nhat mot

trong cac diéu kién sau dwgc thdéa man:
®1imf(x)=y0. ®limf(x)=y0.

X—>+00 X—>—0
O Duong thang y = y, 1a duong tiém cin diing ctia 86 thi ham s8 y = f (x) néu it nhat mot

trong cac diéu kién sau duwgc thdoa man:

@ Lim f(x)=+0. @ lim f(x)=—o.
@HH}f(x):—oo. @limf(x)=+oo.
< Vidy 4.1.1
Choham 6 y = f(x) c6 do thi la duong cong (C) va cac gioi han lirgl f(x) =1;

)lcl_gl f(x) =1; }Lrgf(x) =2; }Lrgf(x) = 2. Hoi ménh dé nao sau day dung?
A. Dbuong théng x =2 la tiém can ding cua (C ) .
B. Duong thang y =2 1a tiém can ngang ctia (C ) .
C. Duong thang y =1 1a tiém can ngang cta (C ) .

D. Duong thang x =2 1a tiém can ngang cta (C ) .

Loi giai
Chon B
lim f(x)=2 7
Taco: <77 = duong thang y =2 la tiém can ngang cta (C ) .
lim f(x) =2
< Vidy 4.1.2
Choham 6 y= f(x) co lim f(x) =1 va lim f(x) =-1. Khang dinh nao sau day
la ding?

A. Db thi ham s§ da cho c6 hai TCN 1a cac duong thang y=1 va y=—1.
B. D6 thi ham s8 da cho c6 hai TCN 1a cac duong thang x=1 va y=x+1.
C. D6 thi ham s6 da cho c6 dting mot TCN.
D. D6 thi ham s6 da cho khéng c6 TCN.

Loi giai

Chon A
lim f (x) =1 nén d6 thi ham s6 da cho c6 tiém can ngang la duwong thang y =1.

X—>+00

lim f (x) = -1 nén d6 thi ham s8 da cho c6 tiém can ngang la duong thang y=—1.

x—>—0

Vay d6 thi ham s da cho 6 hai tiém can ngang la cac duong th:fmg y=1lvay=-1.
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Ting Fep Ly Thugét Niim hoc: 2023-2024
R~ Dang 4.2. Tim duéng tiém can tu dé thi hodic bbt.
O béchodothihamsd y=f (x) —nhin duong thang ma d6 thi khong cat.

O bé cho BBT — nhin theo nhitng vi tri sau:
M Hai vi tri —0 va +oo (trén hang x) giong xudng hang y néu hitu han thi d6 1la TCN.

M Vitri x, may co “2 gach” —ta xem tht taix, ;x, thi y c6 chtta oo thi d6 la TCD. (chi ciin
mot trong hai vi tri hodc ca hai vj tri x, ;x, lam cho y cd chita oo thi do la TCD).

& Vidy 4.2.1

Cho ham s§ f(x) x4c dinh, lién tuc trén R\{-1;1} va c6 bang bién thién. Khang

dinh nao sau day la sai?

A. D06 thi ham s6 khong cé tiém can dung.

B. D06 thi ham s6 c6 it nhat mot tiém can ngang.
C. Ham s6 khong c¢6 dao ham tai x =-1.

D. Ham s0 da cho dat cuc tiéu tai x =1.

Loi giai
Chon A
Vi lim y =+ nén d6 thi ham s6 cd tiém can ding x=—-1 va lim y=-o
(1) (1)’
Nén d6 thi ham sd c6 tiém can ding x=1.
< Vidy 4.2.2

Cho ham s6 f(x) xéc dinh, lién tuc trén R\{-1} va c6 bang bién thién nhu hinh

bén dudi. D6 thi ham s6 c6 bao nhiéu duong tiém can ?
A. 1. LT |- -1 2 400
B.2. y| - 0 - 0 +
C.3. v s )
D.4, 3\ \ J W

Loi giai
Chon D

lim y=+o nén d6 thi ham s6 6 tiém can ding x=-1.
x»(—l)+
lim y =2 nén d6 thi ham s6 ¢d tiém can ngang y=2.

X—>+00

lim y = -3 nén d6 thi ham sd c6 tiém cén ding y=-3.

X—>—%0
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Ting Fep Ly Thugét Ném hoc: 2023-2024

B> Dang 4.3. Tim dudng tiém can cOa dé thi ham sé tudng minh.
1. Cdc buoc tim Tiém cdn ngang:
M Budc 01. Tim tap xac dinh ctia y = f(x) Giastr x e (a;b) .
® Néu a;b httu han— DTHS khong c6 Tiém can ngang.

@ Néu a/b lavo cung — Budc 2.

li =
M Budc 02. Tinh gr;f ()=, (+).
lim f(x) =,

M Budc 03. Két luan:
Truong hop 1. Néu y, =y, (httu han) > C6 1 tiém can ngang.
Truong hop 2. Néu y, #y, (hitu han) > C6 2 tiém can ngang.
Truong hop 3. Néu

Y, =1

y, 4

@ y, hiru han va { — C4 1 tiém can ngang.

- | Yy =Fo AP
@ y, httu han va A — C6 1 tiém can ngang.
LA
) . -
Cdch xdc dinh nhanh tiém cdn ngang: Ham y = ﬂ goi bac cua f(x), g(x) lan lwotla p;q.
g(x
Khi do:
O Neéu p<gq thicé TCN duy nhat y=0.

O Neéu p=g thicé TCN y = % v6i a;b 1a hé s6 cua liiy thita cao nhat trén tir va dudi mau.

O Néu p>q thi khong ¢ tiém can ngang.

2. Cdc buéc tim Tiém can ditng:

Xét ham y = f(x) = h(x) c6 D;E;F lan luot la tap xac dinh cua f(x);h(x);g(x).

g(x)

x,€E
M Budc 01. Giai g(x) =0—x,. Néu xz € F —— budc 2, nguoc lai khong thoa thi loai.
x, D
M Budc 02. Thay x, vao h(x) ta c6 cac trwong hop sau:
Truong hop 1. Neéu x, khong la nghiém ctia tt — x =x, 1la TCD.
Truong hop 2. Neéu x, la nghiém t (bdi m ) va la nghiém mau (boi n) voi

m<n— x=x, latiém can dang.

< Vidy 4.3.1
Db thi ham s8 nao sau day nhan duong thang x =2 lam duong tiém can:
2 2x 2x
A y=x-2——. B. y=2. C.y= ) D. y= ;
4 X ¥ 4 xX+2 4 x—2
Loi giai
Chon D

Chi c6 dap 4n D ham s khong xac dinh tai x=2 nén dap an D dung.
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Ting Fep Ly Thugét Niim hoc: 2023-2024
= Vidy 4.3.2
NS

S0 duong tiém can cia d6 thiham s6 y=——— 1a?
x°—5x+6
A. 0. B. 1. C.2. D. 3.
Loi giai
Chon B
o . l4=x"20 —2<x<2
Diéu kién )
x°—5x+6=0 x#2, x#3
. x=2
Taco x*-5x+6=0<
x=3

Tuy nhién x =3 khong thoa man 4-x*>0.

4_ 2
Ta 6 lim ———>—

> =400 :>(C) co mot tiém can ding x=2.
2" x° —5x+6

., |m2sx<2 e N

Lai co nén khong ton tai lim y = (C ) khong cé tiém can ngang.
xX#2, x#3 x>k

Toém lai (C ) c6 1 tiém can dung duy nhatla x=2.

= Vidy 4.3.3
x(\/x2 +3 —2)

x?+2x+1
A. D6 thi (C ) khong cé tiém can ding va hai tiém can ngang.

B. D6 thi (C

Choham s6 y = c6 do thi (C ) Khang dinh nao sau day la dung ?

khong c6 tiém can ditng va c6 mot tiém can ngang.

C. Do thi (C ) c6 mot tiém can ding va hai tiém can ngang.

D. D6 thi (C ) c6 mot tiém can ding va mot tiém can ngang.

Loi giai
Chon C
x(\/x2+3—2) xz( 1"'%2 —%)
X—>+00 x + x+ X—>+00 2
X (1+A+%2)
lim —-—%=1im =-1

x(\/x2+3—2) —xz( 1+%2—%J
oo P4 2x 41 v 21D
X 1+A+}§2

x(Vat+3-2) x(x* 1) x(x-1)
lim ———*=1lim lim = g
ot Xt +2x+1 x"‘f(x2+2x+1)(\/x2+3+2)“‘1+ (x+1)( x2+3+2)
{ee-2) (- (e
lim = lim lim —i e

o1 X420+l e (x2+2x+1)(\/m+2)"+1 (x+1)( x2+3+2)

Vay do6 thi (C ) c6 mot tiém can ding va hai tiém can ngang.
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Ting Fep Ly Thugét Ném hoc: 2023-2024

R> Dang 4.4. Bién luén tiém can chia tham sé m.

Bai toan 1.

Bai toan 2.

Bai toan 3.

Tiém can db thi ham s8 y = 7 (C).
cx+d
0
D& db thi ham s& y = 20 i |7 .
cx+d ad—bc#0

Tiém can d6 thi ham s6 y = (C') véia la hé“mg sO; f(x) la da thttc bac n>0.

a

f(*)

M Tacéd ala h:?mg sO va f(x) la da thirc bac 171>0 nén d6 thi ham so (C') ludn c6
tiém cdn ngang duy nhatla y =0 (bdc tir < bic mau).

M Tim tiém can ding bang cach giai f (x) =0->x=x,.

Tiém can do6 thiham s6 y = g(x) (C”) voi f(x);g(x) l1a da thitc bac n>0.

f(*)

O Tim tiém cdn ngang ta co cac treong hop sau:

M Bac tt > bac mau——DTHS khéng c6 TCN.
M Bac t&¢ < bAc mau ——DTHS ¢ mot TCN duy nhéat y=0.

™ Bac t&t = bAc mau——>DTHS c6 TCN y= % .

O Tim tiém cin dirng ta co cac truong hop sau:

Bai toan 4.

M Budc 01.  Tim diéu kién f(x)=0 c6 nghiém (1).

M Budc 02. Giastr g(x)=0<x=x,, khido f(x,)=0 (2).

M Budc 03. Tur (1)&(2)—)1(@"[ luan.

Tiém can do thi ham s8 y = f(x) (C"), v6i f(x) la ham vo ti.

M Budc 01. Tim tap xac dinh D ctia ham s6.

M Budc 02. DE ton tai tiém can ngang caa DTHS (C ") thitap D phai chira ky

hiéu o hogc ton tai it nhat lim f(x)=y, hodc lim f(x)=y, véi y,

X—>+00

httu han.
= Vidy 4.4.1
Tim cac gid tri cia m d€ d6 thi ham s6 y = il ml khong co tiém can ding la
mx +
A. 1. B. 3. C. 2. D.O.
Loi giai
Chon B

M Truwong hop 1: m=0=y =x: D0 thi ham sd khong c6 tiém can ding.

M Truong hop 2: x:—l la nghiém cua t s6 <:>—1+m:O<:>m:J_r1.
m

m

& Vidy 4.4.2

Tim tat ca cac gia tri cia m dé€ d6 thiham s6 y =

. co 2 duong ti€ém can.
x“+mx+1

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

Chon B
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Ta thay y = 2#1 ¢4 bac tir < bAc mau nén DTHS ludn ¢6 TCN y=0.
x° +mx+

Do d6 chi can 1 TCD nita la thoa yéu cau bai toan.
DEDTHS c6 TCD < x* +mx—3=0 cb mdt nghiém

m=2

<:>A:0<:>m2—4.1.1:0<:{ .
m=-2

Vay c6 2 gia tri ctia m thda man yéu cau bai toan.

<= Vidy 4.4.3
\ A~ x2_2x+m2+1 7 A PR n Y 7 .7 .
Choham s y = 1 co do thila (C ) . Tim tat ca cac gia tri thuc cua
x_
tham s6 m dé (C ) o tiém can dang.
A. meR. B. m=0. C. m#0. D. med.
Loi giai
Chon C

Tap xac dinh D=R\{1}.
Db thi (C) cé tiém can ding < x =1 khong la nghiém cta g(x) =x’—2x+m* +1

©8(1)#20 & m’ =0 m=0.

= Vidyu 4.4.4
Choham sd y = ZX;]' co do thi la (C ) . Tim tat ca cac gid tri thye ctia tham
x°—2mx+4
s6 m d& do thi (C) c6 ding 3 duong tiém can?
m>2
m<—2 m<—2
AL Jm<=2, B[ . C. 5. D.m>2.
5 m> 2 m+—=
m#—— 2
2
Loi giai
Chon A
x+1

=—————; Xét x* —2mx+4=0 c6 A'=m’-4.
x°—2mx+4

+Néu A'<0 = m’ —4<0< -2 <m<2 thi d6 thi ham s6 chi ¢c6 mot duong tiém can
ngang y =0 (do limy=0).

xX—>+0o

o . . T ST . " 1 I B~
+Néu m=2 hoac m=-2 hoac m= - thi d6 thi ham s6 chi ¢6 hai dwong tiém can.

4 5 (v} \ AV . \ ~ 14 \ o« A A
+Néu m e (—00; —2) \ {—E} hoac m e (2; +oo) thi d6 thi ham s6 c6 ba duong tiém can.
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R Dang 4.5. Tim duéng tiém can ham én.

Bai todan 1. Cho d6 thi/ bang bién thién ham s6 y = f (x) tim tiém can d6 thi ham s0 y = (a )
Q(x
v6i a 1a hang s6 khac 0 va g(x) xac dinh theo f(x)

x—>to0

M Tim TCN: nhin vao vi tri lim y =y, va lim y =y, dé xac dinh lim (%J
X—>+00 X—>—0 g X
M Tim TCD: giai g(x)=0 (dwa vao do thi/ bang biéh thién ctia ham s§ y = f(x)

hx)
g(x)

dé xac dinh s0 nghiém).

Bai todn 2. Cho d6 thi/ bang bién thién ham s6 y = f (x) tim tiém can do6 thi ham s6 y =
v6i h(x) la mot bidu thirc theo x va g(x) 1a biéu thirc theo f(x).
M Tir d6 thi/BBT tim nghiém g(x)=0—> biéu thitc g(x).
h(x)
g(x)

Luu y: diéu kién ton tai cua h(x).

M Rat gon biéu thic roi cac duong tiém can.

& Vidy 4.5.1
Chohamso y = f (x) c6 bang bién thién nhw z s - .
hinh. Tim s6 dwong tiém can ding va tiém can J - +
1 ¥ 11 1
ngang cua d6 thi ham s y=——— .
&g ' T2 ()1 \ /
-3
Al B. 3.
C. 2. D.O.
Loi giai
Chon B
Dua vao bang bién thién ta cé:
(3]
Phwong trinh 2f(x)-1=0 < ==& i
g trin f( ) f(x) 5 ( . J
X=X,€|—=;+0
2
limy=lim ————=-
xox" xox" Zf(X)—l . . . 4 N s 4 1
Do L nén x =x, lamoét TCD cua d6 thi ham s y = PV ST
lim y=lim ———— =+ (x)—
X% XX Zf(X) -1
lim y = lim ——— =+
x—ox," x—ox," 2f(X)—1 . i . 4 3! i g A 1
Do nén x =x, la mot TCD cua d6 thi ham s6 y = bR
lim y=1lim ———=-w f(x)—
XX, XX, 2f(_X) -1
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1

limy =lim ————=1
X—>+0 X—>+o0 Zf(x)_l A . ) i . L . 1

Do nén y =1 la mot TCN cta do6 thi ham s6 y = .
i : 1 2f(x)-1
imy=lim ————=1
X—>—00 X—>—0 Zf(x) _1

Vay do thiham s0 y = 2f(1) 1 c6 2 duong TCB1a x=x;x=x,val TCNla y=1.

x —

< Vidy 4.5.2
Cho ham s6 bacba y = f(x) c6 db thi nhu hinh vé bén.
Tim s6 duong tiém can ngang va tiém can ding cuia d6 thi

ham so y=g( ) j(f())ﬁ

2f(x)
A. 6. B. 4. 1 a
C.5. D. 3.
Loi giai
Chon A ,
f(x)=0 (1)

, 0
Taco: f (x)—2f(x)=0<:> f(x):Z (2)

Dua vao d6 thi ham sd,ta thay: . ;
(1) ¢6 nghiémx, =a<-1 (nghiém don) va x, =1 (nghiém kép) /
aj: . o H
= f(x)=k(x—a)(x-1) (k=0) [b-1 1 c @

(2) c6 nghiém ba nghiém don x,, x,, x,véi x, =b<-1<x,=0<1l<x,=c
:>f(x)—2:k<x—b)x(x—c) (k # 0).

—Ham o y =g(x) c6 tap xac dinh D = R\{a; b;0;1; c}

+) Tim tiém can ngang;:

ey ) ey (x+1)
20 2] R D e

Nén lim g(x)=0, lim g(x)=0=DTHS y = g(x) nhan duong thang y =0 lam TCN.

X—>+00 X—>—0

+) Tim tiém can ding:

Tai cic diéfm x=a, x=b, x=0, x=1, x =c mau cua g(x) nhan gia tri bang 0 con t

nhan cdc gia tri duong.

Va do ham s6 xac dinh trén D=R\ {a,' b;0;1; c} nén gidi han mot bén cua ham s6

yzg(x) tai cac diém x=a, x=b, x=0, x=1, x =c 1a cac gidi han vo cuc.
Do d6, DTHS y=g(x) c6 5 TCD:x=a, x=b, x=0, x=1 va x=c.
Vay DTHS y = g(x)c6 6 dudong tiém can: 1 TCN y=0 va5 TCD

x=a,x=b, x=0,x=1 x=c.
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UNG DUNG DAO HAM KHAO SAT HAM SO

PO THI HAM SO

A.LY THUYET CHUNG.
1. D6 thi ham sé bac ba.
1.1. Hinh dang co ban:

Truong hop a<0

Phwrong trinh y'=0 cd
2 nghiém phan biét

a>0
Phuwong trinh y' =0 c6
nghiém kép

Phwong trinh y'=0 ©v6

nghiém

1.2. TU d6 thi xdc dinh ham sé
Xét ham 6 y = ax®+bx* +cx+d (a=0).
Tt d6 thi da cho d€ xac dinh duwgc dau cta cac hé s trong ham ta thyc hién cac budce sau:
O Buwoc 1. Xac dinh bac.
O Buwoc 2. Xac dinh nhanh cudi caa do thi.
O Budc 3. Xac dinh giao diém caa d6 thi véi truc tung.
O Buoc 4. Xac dinh sO cuec tri.
O Budc 5. Diém thudc d6 thi ham so.
Trén la cac budc tong quat, gio ta sé xét ting hé sd cu thé nhu sau:
Xdc dinh Nhin vao Truong hop xay ra
® bilén —a>0.
@ Dbixudng —>a<0.

O DAaucta a | Nhanh cudi cua d6 thi

@ Cat trén gbc O —d >0.
0 Dau ctia d | Vi tri d6 thi cat Oy @ Cat dudi gdc O —>d <0.
® Cat ngay gdc O —»d=0.

Cach 1: ) A
v . e , @ Co2cuctri »>ac<0 kéthopdauciua a—c.

O Dau ctia ¢ | B0 thi da cho ¢6 ? cuc ) : N (ol /
i @ C60 cuc tri —ac>0 két hop daucua a—c.
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Cach 2:
Stt dung Vi-ét.

+ Tt d6 thi xac dinh hai diém cuec tri ciia ham so.
+ Tinh tich hai diém cyec tri d6, giastrla P:

® P>0-55>0 kéthop daucta a—c.
a

® P<0—><<0 két hop dau cta a —c.
a

ODAaucta b

+ Ké duong thang ndi 2 diém cuc tri — cat d6 thi tai
1 diém.

ach 1: , . C
C7a ¢ cx + Chiéu diém do xudng Ox:
St dung diém udn 3
Véi x b ® Bén phai gdc O - ——>0 két hop ddu cua a —>b.
= —— a
uon 361
@ Bén trai goc O — b <0 kéthgp dau cta a—>b.
a
. + Tt d6 thi x4c dinh hai diém cuec tri cia ham so.
Cach 2: , ~ .z Cas e 1n
, s + Tinh tong hai diém cuec tri do, giastrla S:
Str dung Vi-ét (dung o
khi x4c dinh dwoc ® S>0 —)—3—>0 két hop dau caa a —b.
a

tong hai diém cuec tri
am hoac duong)

@ 5<0 %—?<O két hop dau cta a —>b.
a

[ Luwu §: D6 thi ham s6 bac ba 6 TAM DOI XUNG 1a diém uén.
Céch tim tam d6i xirng nhw sau:
O Vi d6 thi ham so: ké duwong théng ndi 2 diém cuece tri — cit d6 thi tai 1 diém thi diém nay

la diém udn.

O Véiham s6: ta tim nghiém cua f”(x)=0<> x=Xx, thi day 1a hoanh d¢ cua diém uén.
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2. D6 thi ham sé bac bén.
2.1. Hinh dang co ban:

Truong hop

a>0 a<0

Phiwong trinh y'=0 cd
1 nghiém phan biét

Phuwong trinh y'=0 ¢6 3
nghiém phdn biét

2.2. TU db thi xdc dinh ham sé.
Xétham s8 y =ax* +bx’+c (a=0).

Tt d6 thi da cho d€ xac dinh duwgc ddu cua cac hé sd trong ham ta thyc hién cac budce sau:
O Buwoc 1. Xac dinh bac.

O Buoc 2. Xac dinh nhanh cudi cta do thi.
O Budc 3. Xac dinh giao diém caa d6 thi véi truc tung.
O Buoc 4. Xac dinh sO cuc tri.
O Buwdc 5. Diém thudc d6 thi ham so.
Trén la cac budce tdng quat, gio ta sé xét tirng hé s6 cu thé nhu sau:
Xdc dinh Nhin vdo Truong hop xay ra
@ bilén —>a>0.

O DAu ctia a

Nhénh cudi caa d6 thi

@ bixudng —a<0.

@ Cat trén gc O —c¢>0.

O D&au ctia ¢ | Vi tri &6 thi cat Oy @ Cat duwdi gdc O —c<0.
® Cat ngay g6c O —-c=0.
A Dy cta b D6 thi da cho c6 ? ® C6 3 diém cuc tri —ab<0 két hop dau a —>b.
diém cuec tri @ C6 1 diém cuc tri —>ab >0 két hop dau a—b.
O Luuy:

% D6 thi ham s8 bac bén (triing phuong) c6 TRUC BOI XUNG la truc tung (Oy).
% D06 thi ham s6 bac bon (trung phuong) khong ¢ tam d6i xing.

% Db thi ham s& bac bon (tring phwong) 14 ham s6 chan.
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3. D6 thi ham sé hiu ti.
3.1. Hinh dang co ban:

Truong hop y'<0 y'>0

. 1
1 ]
1 '
1 1
ol 1
1 1
1 1
] 1
05{ ! |
X ! i
1

-1 -05

_____________________________________

-05

3.2. TU d6 thi xdc dinh ham sé.

(e TS e o ax+b
Xétham s y =

i d (ad—cb;tO).

Tt d6 thi da cho dé xac dinh dugc dau cta cac hé so trong ham ta thyc hién cac budce sau:
O Buwdc 1. Xac dinh hai dwong tiém can.
O Budc 2. Xac dinh giao diém cta d6 thi véi truc tung.
O Buodc 3. Chiéu bién thién.
Trén la cac budc tong quat, gio ta sé xét tirng hé s cu thé nhw sau:

Nhin vdo Truong hop xay ra
@ TCP ndm bén phai Oy —>—%>0.
@ TCD nam bén trai Oy —>—%<O.
O Tiém can ding c=0
® TCb1a Oy — { .
d=0
Mot trong cac diéu trén ta sé€ két ludn d & ¢ cung hodc trai dau.
® TCN ném trén Ox —>%>O.
® TCN ndm dudi Ox —>%<o.
O Tiém can ngang c=0
® TCD la Ox - { .
a=0
Mot trong cac diéu trén ta sé két luan a& c cung hodc trai dau.
® Piém nam trén Ox - % >0.
@ Piém nam dwdi Ox — % <0.
0O bBiém giao vdi truc Oy 420
® biémla O —>{ .
b=0
Mot trong cac diéu trén ta sé két ludn a& c cung hodc trai dau.

O Luuy:
ax+b

cx+d
ax+b

% D06 thi ham s6 httu ti y = c6 TAM DOI XUNG la giao diém hai duong tiém can.

% P06 thi ham s6 bacbon y = luébn c41 TCD va 1 TCN.

cx+d
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4. Cdc phép bién déi dé thi.
Choham s6 y = f(x) c6 do thi (C) v6isd a>0 ta cod:

Hdm s6 Cdch bién doi

O y:f(x)+a €6 do thi (C’) Tinh tién (C) theo phuong cua Oy 1én trén a don vi.
Oy=f (x) a c6 do6 thi (C’). Tinh tién (C) theo phuwong cua Oy xudng dudi a don vi.
0 y=f(x+a) c6 do thi (C'). Tinh tién (C) theo phuong cua Ox qua trdi a don vi.

0 y=f(x a) c6 do thi (C') Tinh tién (C) theo phuong cia Ox qua phai a don vi.
Dy——f( )codothl( ) Dai xting ctia )quatruc Ox.

(€
Oy= f(—x) c6 do thi (C ) Dai xting ctia (
< Bién d6i do thi ham s chira tri tuyét doi.

Tix d6 thi (C):y = f(x) suy ra:
O s thi y = f(|x]) (C)

C) qua truc Oy.

Nhan xét:

O Git nguyén phan d6 thi bén phai Oy cua do thi (C ) y=f (x)
Céch veé: O Bo phan d6 thi bén trai Oy cua (C ) , 18y d6i xttng phan d6 thi duoc

gitt qua Oy.
Vidyl. Tuddthi(C):y=f(x)=x-3x suyradd thi (C'):y=|x ~3J.

Ta c6 do thi (C):y:f(x):xB—Bx:

A
Khdo sat va vé (C) 1 /
/ N |
O Bophan do thi cua (C) bén tréi Oy, git \“/ _____
Bi&n déi (C): nguyén (C) bén phai Oy. o

O Léay do6i xting phan d6 thi duoc gitt qua Oy

@ Pb thi y:‘f(x)‘ (C).

f(x) khi f(x)=0
Nhdn xét: Taco: y=|f(x)=
anxe v=l7() {f(x) khi f(x)<0
O Gitt nguyén phan db thi pha trén Ox ctia do thi (C):y = f(x).
Cdch vé: O Bo phan do thi phia dudéi Ox cua (C), lay d6i xtiing phan d6 thi bi b
qua Ox.

Vidy2. Tudothi (C):y=f(x)=x"-3x suy rado thi y:‘x3—3x‘.
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Ta 6 d6 thi (C):y = f(x)=x°-3x:

Khdo sat va vé (C) L 1 /

4 T
j-l o x
2T -
___________________________________________________________________ e ettt v

O Bo phan do thi caa (C ) dudi Ox, gitt nguyén
(C) phia trén Ox.

Bién ddi (C):
( ) O L&y do6i xting phan d6 thi bi bé qua Ox.

® Pb thi y=‘u(x)‘.v(x) (C).

Nhan xét:

O Giit nguyén phan trén mién u(x)>0 cia do thi (C):y=f(x).
Cdch vé: X

O Bo phan trén mién u(x) <0ct (C , 1ay d6i xting phan bi bé qua Ox.
Vidu3. Tt do thi (C) (Y =f(x) =2x°>—3x* +1 suy ra d6 thi (C' Y= |x—].|(2x2 —x—l) .

Nhan xét y‘x—ﬂ(sz—x—l){

O Gilt nguyén (C) voi x>1.

© | ‘A
O Bo (C) véi x<1.Ldy d6i xting phan do thi bi
Bién déi (C): b6 qua Ox. A

Chu y: Trong qua trinh thyc hién phép suy do thi [ >
nén ldy ddi xtiing cac diém dac biét ctia \ '
(C): giao diém véi Ox, Oy, CB, CT... o

Vidu4. Tudo thi (C):yzf(x):—l suy ra do thi (C'):yz‘ xl‘ .
J— x =
B o R —
-~ Kkhixe (1; +oo)
A Gl __ X _Jx-1
Nhan xét y= q =
AT e
________________ e .~ 5"
O Bo phan do thi cua (C) véi x <1, gifk >4
nguyeéen (C) voi x>1.
e . O Lay d6i xtiing phan do6 thi bi bo qua Ox. 1
Bi&n d6i (C): | Cpyy y: DG véi ham phan thi thi nén 14y d6i 0 A

xtng cac duong tiém can dé thyc hién ! i3
phép suy d6 thi mot cach twong d6i
chinh xac.

Chit §: voi dang: y = |f ([+])| ta Tan luot bien d6i 2 o thi y = f(|x) va v =|f(x)
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R~ Dang 5.1. TU dé thi/bbt d& cho xdc dinh ham sé.

M Budc 01. Xac dinh bac.

M Budc 02. Xac dinh nhanh cudi cua do thi.

M Budc 03. Xac dinh giao diém cua do thi vdi truc tung.

M Budc 04. Xac dinh sO cuec tri.

M Budc 05. Diém thudc d6 thi ham so.
< Vidy 5.1.1
Hinh vé sau day la d6 thi cia mét trong bon ham sé cho & cac
dap an A, B,C,D. Hdi d6 la ham s6 nao?

A . y=x*+2x+1. B.y=x"-2x"+1.

C.y=x*-2x+1. D.y=-x"+2x+1.

Loi giai
Chon C
Dua vao do thi, ta c6 lim y =+, loai phwong an D.

X—>+0

/1 0 1

Xét phwong dn A c6 1y’ =3x*+2>0, Vx e R, ham s6 khong cé cuec tri, loai A.
p g y g

Xét phwong an B ¢6 y' =3x* —6x va y' d6i dau khi di qua cac difm x =0, x=2 nén

ham s0 dat cuc tri tai x=0 va x=2, loai phuong an B.

< Vidy 5.1.2
Hinh vé bén dwdi 1a d6 thi ciia ham s6 nao
_x-1 _2x+1
x+1 x+1°
C.y:2x—3. :2x+5.
x+1 x+1
Loi giai
Chon B

D6 thi ham s8 cit truc Oy tai diém c6 toa do (0;1) nén chon phuong an B.

@ Vidy 5.1.3
Puong cong trong hinh vé bén la d6 thi cia ham s6 nao
sau day?

A y=—x°+3x+1.

B. y:x4—x2 +1.

C.y=—x"+x-1

D. y=x"-3x+1.
Loi giai
Chon D

D0 thi da cho ¢6 hinh dang ctia d6 thi ham s6 bac ba y = ax® + bx® + cx +d nén loai

phuong an B va C
Dua vao do thi, ta ¢4 lim y =+ = a>0 nén loai phwong an A

X—>+00
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R~ Dang 5.2. T dé thi/bbt dé cho xdc dinh cdc hé sé.

M Xem lai cdc muc “Ttr d6 thi xac dinh ham s6.”

= Vidy5.21 |
Cho ham s6 y = ax* +bx® +c¢ ¢6 do thi nhu hinh bén.Ménh dé ’ ‘
nao dwdi day dung? \ l

A.a>0,b<0,c<0. B.a>0,b>0,c<0.
C.a<0,b>0,c<0. D.a>0,b<0,c>0.

Loi giai
Chon A
Do db thi cit Oy tai M(O;c) ndm dwdi truc Ox nén c<O0.

Vi lim y =+ nén a>0.

X—>Fo0

Ham s6 co ba diém cuc trinén ab<0=0b<0

& Vidy 5.2.2
\ A ax—-b , .. . \ A M Y
Chohamsd y = 1 c6 do thi nhu hinh bén. Khang
X= 1 2 X
dinh nao dudi day la diing? ?1 ~—
A.b<0<a B. 0<b<a T
C.b<a<0 D. O<a<b \
Loi giai
Chon C

D06 thi ham s0 ¢6 tiém can ngang y =a va tiém can dung x=1.

Db thi cit truc hoanh tai diém cé hoanh dd x = % >1.

, %1:1
b/ 1

Taco: & b<a=-1<0.
Y
= Vidy 5.2.3
Cho ham s6 bac ba y = ax® +bx* + cx +d ¢ d6 thi nhu hinh vé. !
C6 bao nhiéu s6 duong trong cac s6 a,b,c,d? N
A. 0 B.1 — ! %
C.2 D. 3 '
Rl § X
Loi giai
Chon B

Dua vao hinh dang d6 thi ta ¢ a>0.

D6 thi ham s qua goc toa do nén d=0.

2b
x1+x2>0<:>—3—>0:>b<0
Ham s6 c6 hai diém cyec tri x,,x, véi ‘xl‘ <‘x2‘ nén &
c
x1x2<0<:>3—<0:>c<0
a
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B> Dang 5.3. D6 thi ham sé chua tri tuyét dai.
1. Cach vé DTHS y = f(||)

M Git nguyén phan d6 thi bén phai Oy ctia d6 thi (C ) y=f (x)

M Bo phan d6 thi bén trai Oy ctua (C ), 1dy d6i xting phén d6 thi duoc git qua Oy.
2. Cach vé DTHS y = f ()

M Git nguyén phan d6 thi phia trén Ox ctia d6 thi (C):y = f (x)

M Bo phan d6 thi phia dudi Ox cta (C), 1dy d6i xtitng phan d6 thi bi bo qua Ox.
3. Cach vé DPTHS y = ‘u(x)‘v(x)

M Gitr nguyén phan do6 thi trén mién u(x) >0 ctia d06 thi (C) Y= f(x)

M B6 phan do6 thi trén mién u(x) <Ocua (C ) , 1ay d6i xtitng phan d6 thi bi bé qua Ox.
< Vidy 5.3.1
Bang bién thién sau la cia ham s6 nao dudi day.

A. y:2‘x3‘—3x2—3 T e 1 0 1 Foo

B. y=2x"—4x*-3

-0 4+ 0 - 0 +

TR ARN a

C. y=2 -3-3 . NS
L —4 -4

D. y==x*—x*-3
Y 2

Loi giai
Chon A
Xét f(x)=2x*-3x*-3; f'(x)=6x>—6x; f'(x)=0<:{iif.
— o0 0 1 + o

r

y + 0 - 0 +
-3 +
y /' \ /'
—m -4

Tt d6 suy ra bang bién thién ctia ham s6 y = 2‘x3‘ -3x* -3 la:

X | —o -1 0 1 +
¥ 0 + 0 0

+
+

TN LS

< Vidy 5.3.2

Hinh vé bén la moét phan cua d6 thi ham s6 nao? Y
A _—x-1 B _x-1
TR T .
C _x-1 D. vy X 1/
AR R

Loi giai
Chon B

Tt d6 thi, ta co6 tap xac dinh ham s6 D =R nén loai phwong an B.
D6 thi ham so di qua diém (1,' O) nén loai phwong an C, D.
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+ Vidy 5.3.3

Chohamso y=f (x) xac dinh, lién tuc trén R va c6 do
thi 1a duong cong trong hinh vé bén duwéi. D6 thi ham s6
y= ‘ f (x)‘ ¢4 bao nhiéu diém cyec tri?

A.5 B. 3
C. 4 D. 6
Loi giai
Chon A
y A
2
1
2 4 o 1 3 0

q

__________

Ttr d6 thi cia ham s6 y = ‘f(x)‘ ta co ham sd y = ‘f(x)‘ c6 5 diém cuec tri

“ Vidy 5.3.4

s0 nao dudi day? y
A. yz‘(x—l)(xz—Zx—B)‘ A /
B. y:—‘x—].‘(xz —2x—3)

ol 1 x
C. yz(x—l)‘xz—Zx—i%‘ / \/
D. y:‘x—l‘(xz—zx_3)6 Hinh 1
Loi giai
Chon B

Cho ham s8 y = (x—1)(x* —2x~3) c6 d thi nhw hinh 1. D thi hinh 2 13 ca ham

Nhén thay d6 thi ham s ¢ hinh 2 git nguyén phan d6 thi trén khoang (—oo;l) va lay

d6i xting phan db thi trén khoang (1;+).

Xét ddp an B : Ta ¢4 y:—‘(x—l)‘(xz —2x—3){

—(x—l)(x2 —2x—3),xe(1;+oo).
(x—l)(x2 —2x—3),x & (-1

D6 thi caa y= —‘(x—l)‘(xz —2x—3) gitt nguyén trong khoang (—o0;1) va 1dy ddi xtng

phan db thi trong khoang (1;+).
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UNG DUNG DAO HAM KHAO SAT HAM SO

SU TUONG GIAO

A.LY THUYET CHUNG.
Phuong phdp téng quat.
R~ Cho hai ham s§ f(x) va g(x) c6 do thi Ian luot 1a (C,);(C,). Khi d6 s8 giao diém
(diém chung) ctia hai 0 thi (C, );(C,) chinh 1a s6 nghiém f(x)=g(x).
R V6i g(x)=0 thi phuong trinh f(x)=g(x) la phuong trinh hoanh d¢ giao diém vdi
truc hoanh.
B. CAC DANG BAI TAP.
R~ Dang 6.1. Dém s8 giao diém (diém chung) biét ham tudng minh.
M Cho haiham s§ f(x) va g(x) c6 do thi Ian luot 1a (C,);(C, ). Khi d6 s8 giao diém
(diém chung) cua hai d6 thi (Cl) ;(CZ) chinh la s6 nghiém f (x) = g(x).
& Vidy 6.1.1
D06 thi ham s8 y =15x" —3x* —2018 cit truc hoanh tai bao nhiéu diém?
Al B. 2. C. 3. D. 4.

Loi giai

15x* —3x* —2018=0 (*).

,_3+121089
bat x* =t, t >0. Phuong trinh twong duong 15¢° —3t-2018=0 < 30 :
3-+/121089
t=——"<0
30
=>t= % nén (*) c6 2 nghiém phan biét.
Vay d6 thi ham s& cat truc hoanh tai 2 diém.
& Vidy 6.1.2
2 f— f—
Duong thang y =2x—1 c6 bao nhiéu diém chung véi d6 thi ham s6 y = ¥ xl :
x+
A. 1. B. 2. C. 3. D. 4.
Loi giai

Tap xéc dinh: D=R\{-1} .
x#=-1
¥ —x—1=(2x-1)(x+1) (2)

X’ —x-1

:2x—1<:>{
x+1

=0
Ta c6 (2) c>x2+2x=0<:{x . Suy ra d va (C) c6 hai diém chung.
x=-

& Bién soan: Gv /It Toon - 093.337.6281 Trang 57



Ting Fep Ly Thugét Niim hoc: 2023-2024
R~ Dang 6.2. Dém s8 giao diém (diém chung) biét dé thi/bbt.
M Giai phwong trinh f (x) =a v6i a 1a hang s8 ta ké duong thang y=a song song véi Ox

cat d6 thi f (x) tai bao nhiéu diém thi ¢ bdy nhiéu diém chung.
M Ap dung cac phép bién ddi d6 thi & “Chi dé 05. D6 thi ham s8”

< Vidy 6.2.1
Y
Choham s8 f(x)=ax®+bx*+cx+d c6 do thi nhu hinh vé dudi
day. 56 nghiém cua phwrong trinh f(x)+1=0 la <
—1 O I
A. 1. B. 2.
C. 3. D. 4. ‘3
Loi giai
Chon A

Ta c6 f(x)+1: 0= f(x) =-1.
Ké duong thang y =—1 cat do thi ham s6 f (x) tai 3 di€ém phan biét nén phuong trinh
da cho c6 3 nghiém.

“ Vidy 6.2.2

Chohamso y = f (x) xac dinh trén

T | oo -1 3 +oc

R\ {—1} , lién tuc trén mdi khoang xéac dinh Y + - 0 +

va co bang bién thién nhu hinh. Tim tap
hop tat ca cac gia tri ciia tham s6 thye m

sao cho phwong trinh f (x) =m co dung ba o —4
nghiém thyec phan biét.
A. (-42). B.[4;2). C. (-4;2]. D. (—0;2].

Loi giai
Chon A
S6 nghiém phuwong trinh f (x) =m la s6 giao di€ém cua hai duwong y = f (x) va y=m:
la duwong thang song song véi truc Ox cat Oy tai diém c6 tung do m .
Phurong trinh ¢6 3 nghiém thyrc phan bigt khi dudng thdng y=m cat do thi y = f(x)
tai ba diém phan biét.
Dua vao bang bién thién c6 m e (—4;2).
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R~ Dang 6.3. Tim m dé dths giao véi (c’) tai n nghiém.
O Véi d6 thi ham s6 bdc ba:

01

R~ Nham duwoc (*) c6 nghiém nghiém x = x,, khi do:
3 2 2 X=X,
ax” +bx +cx+d=0<:>(x—x0)(a1x +b1x+cl)=0<:> ) :
ax”+bx+c, =0
Détich ra dwoc nhw thé'ta chia hookne.
B> Tuy theo yéu cau bai toan ma cé diéu kién cho ax® +bx+c, =0.

02

R~ Co lap duoc m vé mot vé (vé€ phai) va bién s ¢ vé€ con lai (vé€ trai) c6 dang:

h(x) = k(m)
Khi @6 thuc hién cac buwdce sau:
O Budc 1. Tinh h’(x) — lap BBT ctia ham s6 h(x).

O Buwoc 2. Tt BBT ctia ham s6 h(x) ta thuc hién yéu cau bai toan.

03

B~ Ham s8 f (x) =ax’ +bx’ +cx+d c6 cac diém cuyc tri 1a “sd dep”, khi do:

O (*) c6 mot nghiém < f (x) khong co cuc tri hodc c6 cuc tri théa f.,.f., >0.
O (*) c6 hai nghiém pb < f(x) o cuc tri thoéa f.,.f., =0

O (*) c6 ba nghiém pb < f(x) o cuc tri thoéa f.,.f., <0.

04

B~ Ham s6 f (x) =ax’ +bx’ +cx+d c6 cac diém cuc tri 1a “s6 khong dep”, khi d6 ta

dung phurong trinh dwong thang qua hai diéim cuc tri két hop dinh ly Vi-ét d€'tinh £, .f.,

O Véi db thi ham s6 bic bon (tring phuong):

01

Phuong phap nhdm nghiém:
R Gia st x = x, la mot nghiém ctia phuwong trinh.

B~ Khi d6 ta phan tich: f(x,m):(xz_xg)g( )=0 (:J;r

R~ Duya vao gia thiét xtr 1y phuong trinh bac 2 g(x)=0

02

Phuwong phap dat an phu:
R~ Dt t =x%,(t 0). Phuong trinh: at’ +bt+c =0 (2).
Ny 1 TN o [t<0=t,
@ Dé (1) c6 dung 1 nghiém thi (2) c6 nghiém ¢, ,¢, thoa man: .
L h TS
51y e 4 . e [ O
@ Dé (1) c6 dung 2 nghiém thi (2) c6 nghiém ¢, ,¢, thoa man: ol
bseSUIS

® D€ (1) c6 ding 3 nghiém thi (2) ¢ nghiém ¢, t, théa man: 0=t, <t,
@ D€ (1) c6 dang 4 nghiém thi (2) c6 nghiém ¢, t, théa man: 0<t, <t,
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O Vi dé thi ham s6 phan thiic:

O Cho ham s6 y = Z;C:Z (C) va duong thang d:y = px+gq. Phuong trinh hoanh d9 giao diém
cua (C) vad: ax+Z = px+q < F(x,m)=0| (phuong trinh bac 2 &n x tham s& m).
cx +

O Mot s6 cau hoi thuong gép:

01

Tim m dé d cét (C) tai 2 diém phan biét < (1) c6 2 nghiém phan bigt khac —.
Cc

02

Tim m d€ d cat (C) tai 2 diém phan biét ciing thudc nhénh phai caa (C) < (1) 6

A A Tea S A d
2 nghiém phan biét x,,x, vathéaman : ——<x, <x,.
c

03

Tim m d€ d cit (C ) tai 2 diém phan biét cung thudc nhanh trai ctia (C ) = (1) c62

A A 1A S gea d
nghiém phan biét x,x, va thbaman x, <x, <——.
c

Tim m d€ d cit (C ) tai 2 diém phan biét thudc 2 nhanh cua (C ) & (1) c6 2 nghiém

04
phan biét x,,x, va théa man x, < 4 <X,.
c
Tim m d€ d cit (C ) tai 2 diém phan biét A va B thoa man diéu kién hinh hoc cho
truedc:
05 ® Doan thang AB=k
@ Tam gidc ABC vudng.
® Tam gidc ABC c6 dién tich S,
< Vidy 6.3.1
Tim tat ca cac gia tri thwc cua tham s6 m sao cho d6 thi cia ham s&
y=2x"—(2+m)x+m cat truc hoanh tai 3 diém phan biét.
A.m>l. B.mgl. C.m>—1;m¢4. D.m>—l.
2 2 2
Loi giai
Chon C
2x° —(2+m)x+m =0 Zx(x2 —1)—m(x—1): 0= (x—l)(sz +2x—m): 0.
Vay phuong trinh ludn c6 mot nghiém x=1.
DE& @6 thi ham s& cat truc hoanh tai ba diém phan biét thi phwong trinh:
A'=1+2m>0
2x?+2x—m=0 co hai nghiém phan biét khac 1 < , = —£<m¢4.
2.1°+21-m=0 2
< Vidy 6.3.2
Tat ca cac gid tri ctia tham s6 m d& ham s& y = x* —2x* +m cat truc hoanh tai 4
diém la
A. -1<m<Q0. B. 0<m<1. C. -1<m<0. D.O0O<m<l.
Loi gidi
Chon D

Phuong trinh hoanh d6 giao diém x* -2x* +m=0 < x*-2x* =-m.
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Vé do thi ham s§ y=x"-2x%, ta thdy d€ phuong trinh trén c¢6 4 di€ém phan biét thi

-1<m<0.

Suyra O<m<1.
< Vidy 6.3.3

Goi S la tap hop tat ca cac gia tri ctia tham s6 m d€ phuwong trinh
2x* —4x*? +1‘ =m ¢ 8 nghiém phan biét. Tim 5?

A.5=(32). B. 5=(0;2). C.5=(0;1).  D.S=(-11).
Loi giai
Chon C
x=0
Xétham s6: y=2x"—4x*+1. y'=8x"-8x, y'=0 <=8x’-8x=0 < |x=1
x=-1
x | < -1 0 1 +o0
I 0 + 0

1

- - 0+

e -+
v \ ) / ) /
Suy ra d thi ham s8 y =[2x* - 4x" +1

3+

2__

/AN .AANIVA
V.V [V 'V

! !
1 1
-1 1 2

!
1
-2

Nghiém ctia phuong trinh ‘Zx4 —4x° +1‘ =m chinh la s0 giao diém ctia dwong
thang y=m va DTHS y = ‘2x4 —4x? +1‘ .

Dua vao do thi ta c6 0<m<1 thi phuong trinh da cho c¢6 8 nghiém phan biét.
« Vidy 6.3.4
Choham s6 f(x)=x"—-3x*+2 c6 do thi la duong cong trong

hinh bén. Tim tat ca cac gia trj thuc ctia tham s6 m dé

phuong trinh ‘xf —3x° +2=m cé nhiéu nghiém thyc nhat.

A. 2<m<2. B. 2<m<?2.
C.0<m<2. D. O<m<?2.
Loi giai
Chon B ]
Ta c6 ham s g(x)= ‘x‘s —3x?+2 la ham s& chdn nén d6 thi ;
nhan truc Oy lam truc d6i xting. 7 / \. g

Khi x>0, g(x)=x3—3x2+2. \/ _(]) \/

= D6 thi ham s8 g(x)=[x’~3x?+2 c6 dang nhu hinh.

Dua vao do thi suy ra phuong trinh ‘x‘s —3x*+2=m cé nhiéu nghiém thyc nhat
khi va chi khi -2<m<2.
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R~ Dang 6.4. Tim m dé dths phan thuc giao véi (c’) thda diéu kién.
O Vi do thi ham sé phdn thiic:

O  Choham s§ y=2" b (C) va dudng thang d:y = px+q. Phuong trinh hoanh d¢ giao

cx+d
diém cta (C) va d: ax+Z =px+q < F(x,m)=0| (phwong trinh bac 2 &n x tham s& m).
cx+

O Mot s6 cau hoi thuwong gép:

01

Tim m d& d cdt (C) tai 2 diém phan biét < (1) c6 2 nghiém phan biét khac —2
c

02

Tim m d& d cat (C) tai2 diém phan biét ciing thudc nhanh phai cta (C) < (1)

7 * A A - AN \ 2 ~ d
co 2 nghiém phan biét x,,x, vathéaman :——<x, <x,.
¢

03

Tim m dé& d cit (C ) tai 2 di€ém phan biét cung thudc nhanh trai ctia (C ) = (1)

4 LAY A A \ 2 ~ d
cO 2 nghiém phan biét x,,x, vathoaman x, <x, <——.
c

04

Tim m d€ d cét (C) tai 2 di€ém phan biét thudc 2 nhanh cta (C) = (1) o2

- N Pal LAY \ 2 ~ d
nghiém phan biét x,,x, va théa man x, <—-=<x,.
¢

05

Tim m dé€ d cit (C ) tai 2 di€ém phan biét A va B thoa man diéu kién hinh hoc
cho trudc:

® Doan thang AB=k

@ Tam giac ABC vuong.

® Tam giac ABC c6 dién tich S,

< Viduy 6.4.1
Cho ham s& (C):y:x—_i. Puong thing d:y =x+m cit do thi (C) tai hai
X+
diém A,B phan biét va AB= 22 khi m nhan gia tri nao trong cac gia tri sau
day?
A.m=-2. B. m=1. C. m=8. D. m=5.
Loi giai
Chon A
x—_z:x+m:>x—2:x2+(m+1)x+m:>x2+mx+m+2:0,x¢—1.
x+1
X, +x,=-m
Ta ¢ { e ma AB:‘xl—xz‘\/E.
XX, =m+2

=6 3
= AB? :(52—4P).2:m2—4(m+2):4:>m2—4m—12:0:{m , (nhan hét).
m=-—

Do diéu kién A=m?—-4m—-8>0.
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& Vidy 6.4.2

Cho ham s6 y = 2x-1

(C). Tim gia tri m d€ dudng thang d:y=x+m cat (C)

x-1
tai hai di€ém phan biét sao cho tam giac OAB vudng tai A hodc B.
A. m=1i\/§. B.mzli\/g. C. m=1i\/€. D. m=1i\/§.
Loi giai
Chon A

Phuong trinh hoanh d6 giao diém 2x 1

— :x+m<:>x2+(m—3)x+1—m:0 (*)

A=m?>-2m+5>0

luon du Vm).
(1)2+(m—3).1+1—m;:eo(uon ung Vi)

Ta c6 d cat (C) tai 2 di€m phan biét @{

x,+x,=3-m

Goi x,,x, la hai nghiém phuwong trinh (*), ta c6 { va (C) cét d tai

xx,=1-m
A(xl;xl+m), B(xz;x2 +m).
Vecto AB= (x,—x;x,-x,) cing phwong véi vecto i =(1;1).

Tam gidc OAB vuodng tai A khi chi khi OAii=0c 2x,+m=0.

X, +x,=3-m 2x, =-m
/4 Pay \ m:1+£
Ta c6 hé phuong trinh <xx,=1-m <<<2x,=6-m = .

m:].—\/g

2x, =-m —m(6—m)z4—4m
< Vidy 6.4.3
Tim m d€ dwong thang y = mx+1 cat d6 thi ham s§ y = x—+:1L tai hai diém thudc
x_
hai nhanh ctaa d6 thi.
A. me(—l;vtoo). B. me(0;+oo). C. me(—oo;O). D. m=0.
4
Loi giai
Chon B
Phuong trinh hoanh d6 giao diém
x+1 x#1 x#1
mx+l=—-< < )
x-1 (mx+1)(x—l):x+1 mx“—mx—2=0 (1)
YCBT < (1) c6 hai nghiém phan biét x,, x, khac 1 thoa man (x, -1)(x,-1)<0
m#0
m#0 m>0 m>0
A=m*+8m>0 < -8 m <88
= ) = < m>0.
ml -ml1-2#0 meR 2
xlxz—(x1+x2)+l<0 2 E>O
-—-1+1<0
m
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