23. LIEN QUAN GIAO DIEM TU HAI PO THI PHAT TRIEN DE MINH HOA LAN 1

DANG 23.  LIEN QUAN GIAO DIEM TU HAI DO TH

€)  KIEN THUC CAN NHO

Dinh ly: S6 nghiém clia phuong trinh f(z) = g(z) bing s6 diém chung ctia do thi hai ham s6
y=f(z) vay=g(x)

Db thi ham y = [f(x)|: cho ham s6 y = f(z) ¢6 db thi (C). Db thi ham y — | f(z)| thu duge tir
do6 thi ham s6 y = f(z) bang cach: git nguyén phan do thi ham sé y = f(z) é phia trén truc
hoanh va l1ay ddi xitng phan do thi (C) 6 phia dudi truc hoanh qua truc hoanh, dong thoi xéa
b6 phan do thi ham s6 y = f(x) 6 phia duéi truc hoanh.

D6 thi ham y = f(|x|): Cho ham s6 y = f(z) ¢6 do thi (C) do thi ham s6 y = f(|z|) thu duge tit
do thi ham s6 y = f(z) bang cich: gitt nguyén phan do thi ham sé y = f(x) 6 phia bén phai
truc tung va lay doéi xiing phan do thi 6 bén phai truc tung qua truc tung, dong thoi x6a bo
phan do thi ham s6 y = f(x) & bén trai truc tung.

Tap gia tri cia ham lugng giac y =sinz;y = cosz la 2 = [—-1;1].

€ BAITAP MAU

Vi du 1. (DE MINH HOA BDG 2019-2020) Cho ham s6 f(z) ¢6 bang bién thién nhu sau:

x —00 2 3 +00
Y i 0 — 0 I
1 +00
— 00 0

S6 nghiém thyc cia phuong trinh 3f(z) — 2 =0 1a

A)2. B)o. (O)3. D)1.

Lai giai.
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Phan tich huéng dan giai

1. DANG TOAN: Day 1a dang toan dua vdo su tuong giao clia hai do thi dé tim s6 nghiem
ctia phuong trinh khi cho trude bang bién thién ctia ham so.

B1: Bién déi phuong trinh tuong duong véi f(z) = g

2 2 ~ Z
B2: Vé duong thang y = 3 cat ngang qua bang bien thién.

B3: Xac dinh dugdc s6 giao diém ciia do thi ham s6 f(x) va dudng thing y = =, tit d6 két

[GVRI )

luan vé s6 nghiém ctia phuong trinh.

LGOI GIAI CHI TIET
Tt d6, ta c6 thé giai bai toan cu thé nhu sau:

x —00 2 3 400
y + 0 - 0 +
1 o +00
y / Yy=—3 7
\
N ~ L 2
Phuong trinh da cho tuong duong véi f(z) = 3

P 2 2 2 N P
Ta thay duong thang y = B c6 ba diém chung phan biét v6i do thi ham s6 y = f(z) nén phuong

trinh da cho c6 3 nghiém phan biét.
Chon phuong én @

€)  BAITAP TUONG TY VA PHAT TRIEN
Cau 1. Cho ham s6 f(z) c6 bang bién thién nhu sau:

T —00 —1 0 1 +00

Y - 0 + 0 - 0 +
+00 -3 +00
—4 —4

S6 nghiém thic ctia phuong trinh 3f(z) + 10 =0 13

(A1, B)4. (C)2. (D)3.

Loi giai.
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T —00 —1 0 1 +o0
Y — 0 + — 0 +
+o00 -3 10 +o00
W S
—4 —4
10

Phuong trinh da cho tuong duong véi f(z) = -3

p 2 10 P .2 . coax - p
Ta thay duong thang y = 3 c6 bon diem chung phan biét véi do thi ham s6 y = f(x) nén phuong

trinh da cho c6 4 nghiém phan biét.
Chon phuong an

Cau 2.
Cho ham 86 y = f(z) ¢6 do thi nhu hinh vé. S6 nghiém thyc ctia phuong y
trinh 3f(z)+1=0la
@1 ®)a. ©)2 D).
gl\1
\i/ T
Loi gisi.
Phuong trinh da cho ting duong véi f(z) = —é. )
Ta thay duong thang y = —é c6 ba diém chung phan biét véi )
do6 thi ham s6 y = f(z) nén phuong trinh da cho c6 3 nghiém
phan biét.
1 T
-
: o1
773

Chon phuong an @

Cau 3. Cho ham s6 y = f(x) c6 bang bién thién nhu sau:
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T —00 2 +00
Y + — 0 +
4 +00
—00 0

S6 nghiém ctia phuong trinh 3f(z) —e =0 1
(A)4. B)2. (C)3. D)1.

Loi giai.

Phuong trinh da cho tuong duong véi f(z) =

I wl o

Nhan xét: S6 nghiém ctia phuong trinh: f(z) la s6 giao diém ctia hai dd thi (C): y = f(z) v&

(d):yzg.

Duya vao bang bién thién ta thay: Dudng thing y = g c6 ba diém chung phan biét v6i do thi ham

Wl o

s6 y = f(z). Do d6 phuong trinh 3f(z) — e = 0 ¢6 3 nghiém.

Chon phuong an (C)

Cau 4.

Cho ham 86 y = f(x) ¢6 do thi nhu hinh vé. S6 nghiém cia y
phuong trinh f(z) —m+1=0v6i m >4 la

@2. ®)s. ©)4. D)1.

Loi giai.

Phuong trinh da cho tuong duong véi f(z) =m — 1.

Nhan xét: S6 nghiém clia phuong trinh: f(z) = m — 1 1 s6 giao diém ctia hai do thi (C): y = f(x)
va (d): y=m — 1.

Dua vao bang bién thién ta thay: Duong thang y = m — 1 > 3 ¢6 hai diém chung phan biét véi do
thi ham s6 y = f(z). Do d6 phuong trinh f(z) —m +1 =0 v6i m > 4 ¢6 2 nghiém.

Chon phuong an @

Cau 5. Cho ham s6 y = f(x) c6 bang bién thién nhu sau:
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x —00 -1 0 1 +00
f'(z) + 0 - - 0 +
-3 —+00 —+00
f(@) AN N7
—00 —00 2

S6 nghiém ctia phuong trinh |f(z)| —3 =0 la

(A)4. B)3. (C)2. D)1.
Loi giai.
Béang bién thién ctia ham s6: y = g(z) = | f(2)|

z —0o0 —1 0 1 +00
g () - 0 + -0 +
+00 400 | +00 400
3 2

Phuong trinh da cho tuong duong véi |f(x)| = 3.

Nhan xét: S6 nghiém ctia phuong trinh: |f(z)| = 3 1a s6 giao diém ctia hai do thi (C): y = |f(z)
(d): y=3.

Dua vao bang bién thién ta thay: Duong thing y = 3 ¢6 3 diém chung phan biét v6i do thi ham s6

/7

<
&

y = |f(x)] nén phuong trinh da cho c6 ding 3 nghiém phan biét.

Chon phuong an

Cau 6.

Cho ham s6 y = f(z) c6 do thi nhu sau. S6 nghiém ctia phuong trinh |f(z)| —

1o

.1 .
2m+1:OV61§<m<313

(A)s. ®)4. ©s. (D)3

Li giai.

T NV1VOH HNIN 3@ NJIML 1YHd NYOL 9NVA 08

v
P

v
X

v
X



https://www.facebook.com/groups/GeoGebraPro

Nhém: PHAT TRIéN DE MINH HOA

Ve

93. LIEN QUAN GIAO DIEM TU HAI PO THI

PHAT TRIEN DE MINH HOA LAN 1

Ta c6 do thi ham s6 (C): y = | f(z)| Phuong trinh tuong duong |f(x)| = y
2m — 1.

Nhan xét: S6 nghiém ctia phuong trinh: |f(z)] = 2m —1 1a s6 giao diém
cia hai do thi (C): y = |f(z)| va (d): y = 2m — 1.

Tacé§<m<3:0<2m—1<5.

Dua vao do thi ta thay: Duong thang (d): y = 2m — 1 ¢6 6 diém chung \/
phan biet véi do thi ham s6 y = |f(x)| = phuong trinh |f(z)] = 2m — 1

¢6 6 nghiém phan biét. O

Chon phuong an @

Cau 7.

Cho ham s6 y = f(z) ¢6 d6 thi nhu hinh vé. Hdéi phuong trinh 3f(|z|) = 2 ¢6
bao nhiéu nghiém?

(A)3. B)2. (C)4. D)1.

<

T
Loi giai.
Ta c6 do thi ham s6 (C): y = f(|z|) nhu sau. Phuong trinh da cho y
tuong duong véi f(|z|) = 3 )
Nhan xét: S6 nghiém ctia phuong trinh: f(|z|) = § la s6 giao diém ciia 1/\ Y73
N 2
hai do thi (C)y = f(|z|) va (d): y = 3 x

X . £ N 2 2 2 £ « 2 ~
Dua vao do thi ta thay: Duong thang y = 3 €0 bon diém chung phan

[\]

biet v6i do thi ham s6 (C): y = f(|z]) = f(Jz]) = = ¢6 4 nghiém phan

w

biét.
Chon phuong an @
Cau 8. Cho ham s6: y = f(z) c6 bang bién thién nhu hinh vé

R g oo
/(@) + 0 - 0 4+
2 +00
f(z) / \ 29 /
—00 27

S6 nghiém ctia phuong trinh 2f(|z) — 1 =0 la

(A1 B)4. (O)3. D)o.
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Loi giai.
Phuong trinh da cho tiong duong véi f(|z]) %
Nhan xét: S6 nghiém ctia phuong trinh: f(|z|) = % I3 s6 giao diém ctia hai do thi (C)y = f(|z|) va

1
(d):y= 5
Bang bién thién ham s6 y = g(z) = f(|z|)

T —00 —Z—i 0 é +00
f'(z) - 0 + - 0 +

+00 2 +00
f(x) \ 22 / \ 22 /
27 27

« £ . £ 2 1 o 2 . bY . Z
Dua vao bang bien thién ta thay: Duong thang y = 3 khong c6 diem chung v6i do thi ham so
(@) y = f(|z]).
Vay phuong trinh 2f(|z|) — 1 = 0 khong c6 nghiém.
Chon phuong an @

Cau 9.
Cho ham s6: y = f(x) c6 do thi nhu hinh vé. S6 nghiém clia phuong y
. + /(@) .
trinh ————~ =2 1a
3+2f(z)

(A)2. B)4. (O)3. (D)s.

Lai giai.
’iii@l:2¢2@+2ﬂ@):1+ﬂ@¢;ﬂ@=:§.

Dua vao do thi ta c6 do thi ham s6 y = f(z) cat dudng thing y = —g tai bén diém phan biét.
Vay phuong trinh da cho c6 bon nghiem.
Chon phuong an

Cau 10. Cho ham s6 y = f(z) ¢6 bang bién thién nhu sau:

x —00 0 2 +00

f'(x) + 0 - 0 +
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Tim s6 nghiém ctia phuong trinh :?Eg:;i i
(A)6. B)5. (C)4. D)7.
Loi giai.
[f@)-1 1 _ _5
Ta co OE =7 o4lf@ - =1+|f@)] < |f(@)]= 3.

Nhan xét: D6 thi ham s6 y = f(z) cit truc hoanh tai ba diém phan biét c¢6 hoanh do z1, zo, 3 Véi
71 <0 < 29 <2< 3, ta c6 bang bién thien clia ham s6 y = g(x) = | f(2)|:

T —00 1 0 T2 2 3 400
Y - + 0 - + 0 - +
+00 2 - 2 +00
y / e -
™~ 0 ™~ 0 ™~ 0

Dua vao bang bién thién ctia ham y = g(z) = |f(z)|, ta c6 dd thi ham s6 y = |f(z)| cat duong thang
Yy = g tai sau diém phan biét. Vay phuong trinh da cho c6 6 nghiem.
Chon phuong an @
Cau 11. Cho ham s6 y = f(z) c6 bang bién thién nhu sau:
x —00 —1 1 +00

f'(x) + 0 — 0 +
o / 9 \ / +o0
—00 -3

S6 nghiém ctia phuong trinh f2(z) —9 =0 la

(A)4. B)1=3. (C)s. D)s.

Loi giai.

flx)=3

flz) ==3.
Duta vao bang bién thién ctia ham y = f(z), phuong trinh f(z) = —3 ¢6 2 nghiém phan biét, phuong

Tacéf2(x)—9:0(:>[

trinh f(z) = 3 ¢6 3 nghiém phan biét (khac 2 nghiém trén).
Vay s6 nghiém ctia phuong trinh f2(z) —9 =014 5.
Chon phuong an @

Cau 12.
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Cho ham s6 y = f(x) lien tuc trén R vA c¢6 do thi nhu hinh vé. Goi m
13 s6 nghiém ctia phuong trinh 2f (f(z)) = 1. Khang dinh nao sau day
la ding?

@sz. m:8. @mz?. @m:9.

Loi giai.

bat f(z) = w khi d6 nghiém cta phuong trinh
2f (f(z)) = 1 chinh 1 hoanh do giao diém ctia do
thi f(u) v6i duong thing y %

3 X

, fz)=w
Dua vao do thi ta c6 f(u) = 5 f(z) = ug v6i uy € (—1;0),
f(z) = us

ug € (0;1), ug € (1;3).
Tiép tuc xét s6 giao diém ctia do thi ham s6 f(z) v6i ting
duong thang y = u1, y = u2, y = uz. Dua vao do thi ta c6 duge

T NV1VOH HNIN 3@ NJIML 1YHd NYOL 9NVA 08

7 giao diém. Suy ra phuong trinh ban dau f(f(z)) =1 c¢6 7

nghiém.

Chon phuong an @
Cau 13. Cho ham s6 y = f(z) c6 bang bién thién nhu hinh vé
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x —00 -1 3 +0o0

[ () + 0 = 0 +
o / 3 \ / +oo
—00 -3

Phuong trinh f (x2 — 3) = 5 ¢6 bao nhiéu nghiém am?

(A1, (B)3. (©)o. D)2.

Loi giai.
2 —-3=-1 [27=2
Dit u = 2? — 3 = phuong trinh f (z? —3) =5 & ) =Y up >3
¢ —3=u m2:3—|—u1>6
r=4V2 : . :
= phuong trinh: f (x2 — 3) =5 ¢6 hai nghiém am phan biét.
T ==+vV3+u
?):. Chon phuong an @
T
T Cau 14.
= Cho ham s6 y = f(z) ¢6 dd thi nhu hinh vé. Hoi y
/<§ phuong trinh f(cosz — 1) = 1 ¢6 bao nhiéu nghiém
3 trong khoéng (—g; 27r)?
=
o s O ©s. .
o
= .
-0 ' 3 7
B .
T —1 :
o l
.
o)
=
=
Loi giai.
Dat: v = cosz —1;u € [-2;0], phuong trinh tré thanh: y
Flu) = 1.
Tit 45 thi ham 6 ta thdy: f(u) — 1 < 7’ \
u=uj € (—1;0)(TM)
u=ug € (0;1)(L) \ / \
u=u 3<—2(L). -0 1 37
V6i u=uj € (—1;0) = cosx =1 +up € (0;1). —1 i

Do thi ham y = cosaz;z € (—g;2w>:
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Y
P e B y=1+wu
/T 2 = cosd

Tu do thi ta thay phuong trinh cosz = 14+ u; € (0;1) ¢6 3 nghiém phan biét trong khoang

(5)

Chon phuong én (A)

Cau 15.
Cho ham s6 y = f(z) lien tuc trén R ¢6 do thi la dudng cong nhu hinh vé. y
S6 nghiém ctia phuong trinh f (2:52 — 27+ g) —11a \ '--A

(A)3. B)2. (©)1.

Loi giai.
Dt £ — 222 3 1y

at t = 2x 2x+§—2(x 5) +1,suyrat>1,
ta c6 phuong trinh f(¢) = 1.
Dua vao do thi phuong trinh f(¢) = 1 ¢6 3 nghiém
t1,to,t3 VO £ < 1 < tg < 13.
Do t > 1 = phuong trinh f(¢) = 1 c¢6 hai nghiém
phan biét théa man diéu kien
N f (2x2 oy g) — 1 o
(922 — 2 + g = ty;ty € (1;2)

3
_2x2—2x+§:t3;t3€(2;3)
i N2 -1 1

(r-5) =% <(05) @

1\N? t3—1 1
—=] = —: 1) (b
<x2) 2 6(2’)()
Ta thay tung phuong trinh (a); (b) cho ta hai nghiém
phan biét va cac nghiém ctia hai phuong trinh khac

nhau nén phuong trinh da cho c6 4 nghiém phan
biét.
Chon phuong an @

(D)4.

Cau 16. Cho ham s6 y = f(z) lién tuc trén R va c¢6 bang bién thién nhu hinh vé.
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x —00 —2 -1 1 5 +00
f(x) + + 0 — 0 + +
9 400
f(x) / . _— ; _—
N 0 /

C6 bao nhiéu gia tri nguyén ctia m dé phuong trinh f(2—3sinz) = f(Jm —2|) c6 nghiém thyc?
(A)11. B)7. (C)4. (D)3

Lo gidi.

Datt=2—-3sinz =t e [-1;5],Vz € R.

Do d6 phuong trinh f(2 — 3sinz) = f(|m — 2|) tr6 thanh: f(t) = f(lm — 2|).

Duta vao bang bién thién ta thay: phuong trinh f(t) = f(|m —2|) c¢6 nghiem < 0 < f(jm —2|) <9 <

—2<|Im=-2[<5&|m—-2/<5&-3<m<7.

MameZ=me{-3;,-2;-1;0;1;2;3;4;5;6; 7} = ¢6 11 gia tri nguyén ctia m thdéa man bai toan.

Chon phuong an @

Cau 17. Cho ham s6 y = f(z) ¢6 bang bién thién nhu sau:

T —00 —1 1 +00
f'(x) + 0 — 0 +
/ 9 \ +00
o | 0 _

Hoéi phuong trinh |f(3 — 2z) — 2| = 2 ¢6 bao nhiéu nghiém?

(A)4. B)3. (©)2. (D)s.
Loi giai.
Dat t =3 — 2z;t € R, phuong trinh |f(3 — 2x) — 2| = 2 tré thanh |f(t) — 2] = 2.
Xét phuong trinh f(z) = m.

. [m<o0 )
— Neu phuong trinh ¢6 1 nghiém duy nhat.
m > 9

o Im=0 ) .
— Neu 0 phuong trinh ¢6 2 nghiém phan biét.
m =

— Néu 0 < m < 9 phuong trinh c6 3 nghiém phan biét.

fy-2=-2 _ [f(t)=0
f-2=2 " [f@ =4
t=1

t=t € (—o0;—1)

Ta co: |f(t)—2|:2<:>[

Tu két qua trén ta suy ra f(t) =0 < [
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t=19 € (—OO; —1)(t2 #* tl)
ft)y=4& [t=t3€ (-1;1)
t=t4 € (1;400)

Ta co: _ 21

) ) T=—3 1 € (—o0; —1)
t=1t1,t; € (—o0;—1) 2 —3x=11,t; € (—o0;—1) 2 ¢,
b= inty € (—ooi—1)(la £ 1)  |2-3c=toty e (—ooi—1)(la£tr) |°~ 3 2Tk
t=tg,t3€ (—1;1) & (2-3z=t3,t5€ (~1;1) & .CE:2_3t3,t3€(—1,1)
t=1 2—3x=1 1

|t =ty ts € (1;+00) 12— 30 = ty, 14 € (1;+00) ;_M

v =— ,tg € (1;+00)

Nhan xét cac nghiém trén déu khac nhau.

Vay phuong trinh |f(3 — 22) — 2| =2 ¢6 5 nghiém phan biét.

Chon phuong an @

Cau 18.

Cho ham s6 y = f(z) c¢6 do thi nhu hinh vé. Tim y

tat ca cac gia tri duong ctia tham s6 m dé phuong
trinh | f(|z|)| = log1 m c6 dang hai nghiém thyc phan
2

biét?
@0<m§i. m>i.
©m<i. @O<m<i

Loi giai.

Ta c¢6 s6 nghiem ciia phuong trinh |f(|z|)| =

log1 m 1a sb giao diém ctia hai do thi (C): y =
2

|f(|z])| vd dudng thang d: y = log m.
2

Ta ¢6 db thi (C): y = |£(|2])| nhu hinh vé. Dya
vao do thi ta thay dé phuong trinh duong thing

d: y =log1 m c&t do thi ham s6 (C): y = |f(|z])]
tai hai diégm phan biét & logim >2&0<m <
| 2

4

Chon phuong an @

Cau 19.
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Cho ham s6 y = f(z) lién tuc trén R c¢6 d6 thi nhu hinh vé. Phuong y
trinh f(z) - f(f(z) —1) = 0 ¢6 tat cd bao nhiéu nghiem thyc phan 13T
biet?

@o. ®)12. (©)6. (D)3

Lo giai.

Ta o6 f@)- £ (f() 1) =0 | 1) =0
f(fl@)—1) =0,

THI: f(x) =

Duta vao do thi ta thay phuong trinh f(z) = 0 ¢6 3 nghiém phan biét x1, 29, 23 v6i —2 < 11 < —1;0 <
ro < 1;1 < x3 < 2.
TH2: f(f(x)—1) = 0.

f(x) —1=aj,a1 € (—2;-1) flx)=14a; € (—1;0)
Dita vao 6 thi ta thiy £ (f(z) = 1) =04 | (1)~ 1 =am,aa € (1) & | f() =1+ € (1;2)

(l‘)—l—ag,CLgG(l 2) flx)=14a3z € (2;3).
Xét phuong trinh f(z) = a, tit do thi ta nhan thay
o Ja< =1 . P
Néeu 5 thi phuong trinh ¢6 nghiém duy nhat.
a >
Néu |© thi phuong trinh c¢6 hai nghiém phan biét.
a=3

Néu —1 < a < 3 thi phuong trinh c6 3 nghiém phan biét.

Dua vao két qua trén suy ra phuong trinh: f(f(z) —1) = 0 ¢c6 9 nghiém phan biét déu khac 3
nghiém phan biét ctia phuong trinh f(z) =

Vay tong s6 nghiém ctia phuong trinh f(z) - f (f(z) — 1) = 0 1a 12 nghiém.

Chon phuong an

Cau 20.
Cho ham s6 y = f(z) ¢6 do thi nhu hinh vé. Dat g(z) = f (f(z)). Tim
s6 nghiém ctia phuong trinh g(z) =

(A3, B)4. 0@6. D)s.

L&i giai.
Ta c6: g(z) = f(z) - f[f(2)].
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9(x) =0& f(z)- flf(2)] =0« [

TH1: Xét phuong trinh f(z) = 0. Dua vao do thi clia ham s6 y = f(z) 6 hai diém cyc tri nén

f(z) =0(1) c6 hai nghiém phan biét z; = —1; 29 = 1.

flx) =1
flz)=1.

TH2: Xét phuong trinh f[f(z)] =0 < [

Duta vao do thi ctia ham s6 y = f(z) thi f(z) = —1 c¢6 nghiém duy nhat 23 < —2.

Xét phuong trinh f(z) = 1, dya vao do thi ta thiy s6 nghiém cua
phuong trinh f(z) = 1 14 s6 giao diém ctia hai do thi y = f(z) v&
duong thang d: y = 1. Tit do thi trén ta thiy dudng thang d: y = 1
cit do thi ham s6: y = f(x) tai 3 diém phan biét c6 hoanh do
2 <yu<-10<rs< il <z <2

= phuong trinh (2) c¢6 4 nghiém phan biét.

Vay phuong trinh g(x) = 0 c6 tat cd 6 nghiém phan biét.
Chon phuong an @
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