CHUONG

—

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM
PE KHAO SAT VA VE
PO THI CUA HAM SO

BAI 4. KHAO SAT SU'BIEN THIEN VA VE PO THI CUA HAM SO

<°> HE THONG BAI TAP TRA LOI NGAN

DANG 1. BIEN LUAN THEO THAM SO PE PHUONG TRINH CO NGHIEM THOA MAN PIEU
KIEN K (HAM SO KHAC)

Cau 1:

x> =1 xX°=2x X°—4x+3 x*-6x+8
+ + +
X x-1 X—2 X—3

s6 thyc) c6 dd thi 1an lugt 1a (C;) va (C,). Tinh tdng tAt cd cac gia tri nguyén thudc khoang (=15 ; 20)

Cho hai ham s6 Y = va Y =[x+2/-x+m (m latham

ctia tham s6 m dé (C,) va (C,) cét nhau tai nhiéu hon hai diém phan biét.

Lo gii
DS: 85
Xt phtong trnh hodnh 4o giao didm %+ + X 22X, X Z 443 X' Z6X+8 X+2]-x+m
m = —
ét phuong oanh do giao dié 1 N 3
X* -1 X*=2x x*—4x+3 X°-6Xx+8
+ + + —|x+2]+x=m ().
X x-1 X—2 X—3
X°-1 x2-2x x?-4x+3 x*-6x+8
it g(x) = + + + ~[x-2+x.
) x-1 X—=2 X—3
Ta c6 g'(x):4+i2+ 1 o+ ! o+ ! . |X_2|_(X_2)>o v6i moi x thudc cac
Xt (x=D)* (x-2)° (x-3) |x—2|

khoang sau (—0;0), (0;1), (1;2),(2;3)va (3;+) nén ham sé y = g(x) ddng bién trén mdi
khoang do.
Mat khactaco lim g(x) =—o0 va lim g(x) =+o0.

Bang bién thién ham sy = g(x)

X —0 0 1 2 3 +0
) + " v + -
g(x) +o0 +o0 +o0 40 / 420
—at — —0 — —o0
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Céau 2:

Cau 3:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Dua vao bang bién thién ta thiy dwong thang y=m ludn cat d6 thi ham s6 y = g(x) tai ndm diém
phan biét nén (C,) va (C,) ludn cit nhau tai dung nim diém phan biét véi moi gid tri caa m . Két hop
diéu kién m nguyén thugc (-15;20) nén me{-14;-13;..,;18;19} . Khi do tong tit ca cAc gid tri m
laS=15+16+17+18+19=85.

Cho hai ham sb y = X1+X+1+X+i va Yy =¢€"+2020+3m (,,, Ia tham sé thuc) co db thi
X— X X+

1an luot 12 (C;) va (C,) . C6 bao nhiéu sé nguyén m thudc (—2019;2020) dé (C,) va (C,) cét
nhau tai 3 diém phan biét?
Loi giai
PS: 2692
X +x+1 X+2

Xét phuong trinh hoanh d¢ giao diém + =e* +2020+3m
x—1 X X+1

X X+1 X+2
+ +

= —e*—2020=3m (1).

x—1 X X+1

< X X+l x+2
bat g(x) = + + —e”—2020.
Xx-1 X X+1

L, 1 1 1 ‘ . . a . \ .

Tacd g'(X)=———-————-—€<0 Vvéi moi x thudc cac khoang sau (—o0;-1),
(x=1)7 x* (x+1)

(-1,0), (0;1) va (L+o) nén ham s y =g(x) nghich bién trén mi khoang do.
Mat khac ta co lim g(x) =—2017 va lim g(x) =—o.

Bang bién thién ham sé y = g(X)

X -0 -1 0 1 +o0
g'(x) + + +
-2017 +ao +oo +oo
-0 —0 —0 —o0

Do d6 dé (C,) va (C,) cat nhau tai dung ba diém phan biét thi phuong trinh (1) phai c6 ba
nghiém phan biét. Biéu nay xay ra khi va chi khi duong thang y = 3m cat dd thi ham sé y = g(x)

2017

tai ba diém phan biét khi va chi khi 3m>-2017 < m>— ~—672,3.

Do m nguyén thudc (—2019;2020) nén me {—672;—671;...;2019} . Vay c0 tat ca 2692 gia trim
thoa man.
X x-1 X—2
+ +
x> =1 Xx*=2x XxX*—4x+3
d6 thi 1an Iuot 1a (C,) va (C,). S6 cac gia tri m nguyén thuoc khoang (—20;20) dé (C)) va

Cho hai ham s6 y = Va y=x—[x+1+m (M 1a tham sb thuc) c6

(C,) cat nhau tai nam diém phan biét 1
Loi giai
ps: 21
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Cau 4:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

. .2 x-1 X—2
Xét phuong trinh hoanh d6 giao diém + =X—[X+1+m
P 8 ’ 8 x2—1 x?-2x x*—-4x+3 | ]4
X x-1 X—2
= + + —X+|X+l=m (1).
x2—1 x?—-2x XxX*—4x+3 [x+4 @)
X x-1 X—2
bat g(x) = + + —X+[(X+1.
g0 x*~1 x*-2x Xx*—4x+3 px+3
—x*=1 —x*+2x-2 —x*+4x-5 X+1

Taco g'(x)= -1
99 (X2_1)2+ (x2—2x)2 +(x2—4x+3)2 +|X+]4

—x2-1 —(x-1)*-1 —(x-2)*-1 x+1-|x+]
=+ —+ ~+ <

(xz—l) (x2—2x) (x2—4x+3) x+1

v6i moi x thudc cac khoang sau (—o0;-1),(-10), (0;1),(%2),(2;3)va (3;+) nén ham sb

0

y =g(x) nghich bién trén mgi khoang do.
Mit khc ta c6 lim g(x) = +o0 vava lim g(x)=1.

Bang bién thién ham s6 y = g(x)

X —00 -1 0 1 2 3 +a0
£ - - - - - -

g(x)

—o0 —o0 —oD —o0 —o0

Do d6 & (C,) va (C,) cat nhau tai dung nim diém phan biét thi phuong trinh (1) phai c6 nam
nghiém phan biét. Biéu nay xay ra khi va chi khi duong thang y =m cat d6 thi ham s6 y = g(x)
tai ndm diém phan biét khi m <1, do m nguyén thuoc(-20;20) nén m e {~19;-18;...;0;1} . Vay
co tat ca 21 gia trim thoa man.
Goi S la tap hop tat ca cac gia tri cia tham sé m dé bat phuong trinh
mex* —(m+2)x° +x* +(m* —1) x> 0 nghiém dting v6i moi x (1 . S5 phan tir cuatap S la

Loi giai
bS: 1
Pt f(x)=m’x" —(m+2)x*+x* +(m* —1)x
Ta co f(x)=m’x"—(m+2)x*+x* +(m* -1)x = x[m2x3—(m+2)x2 +X+(m? —1)]. Gia st
x =0 khong phai la nghiém ciia phuong trinh g (x) =m*x* —(m+2)x* + x+(m* —1) = 0 thi ham
s6 f(x)=m’x"—=(m+2)x*+x*+(m’ ~1)x s& dbi dau khi qua diém x=0, nghia la
m*x* —(m+2)x° +x* +(m* —1)x 2 0 khong c6 nghiém diing véi moi x (] .
Do d6, dé yéu cau bai toan duoc théa man thi mot diéu kién can 1a
g(x)=m*x* = (m+2)x* + x+(m* —1)=0 phai c6 nghi¢m x =0, suy ra m’~1=0<>m=x1

biéu kién du:
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Cau 5:

Cau 6:

CHUYEN PE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
V6i m=1, f (x)=x"-3x° +x* = x* (x* =3x+1) khi d6 f(1)=-1<0 khong thoa mén diéu kién
m*x* —(m+2)x° +x* +(m* —1) x> 0 nghi¢m ding v6i moi x <[] . (loai)
V6i m=1, f (x)=x"—x*+x* =x* (X —=x+1) >0, xell .

Vay S ={-1}.

C6 bao nhiéu cip sb thuc (a;b) dé bat phuong trinh (x—1)(x+2)(ax” +bx+2)>0 nghiem
dang vai moi x el]

Loi giai
PS: 0
Pit f(x)=(x—1)(x+2)(ax2+bx+2)
Gia st x=1 khong phai 1a nghi¢m cua phuong trinh g (x) = (x+2)(ax* +bx+2)=0 thi ham s6
f(x)=(x-1)(x+2)(ax’ +bx+2) s&¢ dbi dau khi qua diém x=1, nghia 1la
(x=1)(x+2)(ax* +bx+2) =0 khdng c6 nghi¢m diing véi moi x e[ .
Do d6, d& yéu ciu bai toan duoc thoa man thi mot diéu kién can 1a
g(x)=(x+2)(ax* +bx+2)=0 c6 nghiém x=1 suy ra a+b+2=0 (1)
Li luan twong tw c6 h(x)=(x—1)(ax’ +bx+2)=0 ciing phai nhan x=-2 la nghi¢m, suy ra

4a-2b+2=0 (2)
a+b+2=0 a=-1

Tu () va@tacshe &0 F N
4a-20+2=0" |b=-1

biéu kién du:

Véi {a:_i co f(x):(x—l)(x+2)(—x2—x+2)=—(x—1)2(x+2)2 <0, xell .
Vay khong ton tai cap sé thuc (a;b) nao thoa man yéu cau bai toan.

Trong s6 cac cap s thuc (a;b) dé bat phuong trinh (x—1)(x—a)(x* +x+b)>0 nghiém ding
VGi moi x e[l , tich ab nho nhat bang
Loi giai
bS: 0,25
Pt f(x)=(x-1)(x—a)(x*+x+b) va g(x)=(x-a)(x* +x+b)
Gia sir x =1 khong phai la nghiém cia phuong trinh g(x)=(x-a)(x*+x+b)=0 thi ham sb
f(x)=(x-1)(x-a)(xX*+x+b) s& dbi diu khi qua diém x=1, nghia
(x=1)(x—a)(x*+x+b) >0 khong c6 nghi¢m ding véi moi x (] .
Do d6 yéu Cau bai ton duoc théa man thi mot diéu kign can lag(x) =(x—a)(x* +x+b)=0 co
=1
nghiém x=1 suy ra hoac {az hodc 1a phuong trinh X*+Xx+b=0 c6 hai
X“+x+b>0,vxell
nghiém x=1va x=a
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Cau 7:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

a1 a=1 a=1
Tru:(‘rnghqpl:{ . b5 0vker S 1>0 S1psl
X rx+b =R vxe A=1-4b<0 =2

Truong hop 2: phuong trinh X* +X+b =0 ¢6 hai nghiém x=1 va x=a
Ta thay x =1vao phuong trinh X*+X+b=0 c6 1° +1+b=0=b=-2. Véi b=-2 c6 phuong
x=1
X=-2
Vi x =a ciing la nghiém cua phuong trinh nén a=-2.
a=1 1 ’ 1
Trong truong hop 1: b> 1= ab> " suy ratich ab nho nhat khi ab =2

trinh x2+x+b=0c>x2+x—2:0<:{

Va véi a=1,b=%, tich ab:% thi bt phuong trinh di cho tuong duong vdi
1 1y
(x—l)(x—l)(xz+x+Zj20c>(x—l)2(x+Ej >0 thoa man véi moi x €] (nhan)
. . 1
Trong truong hop 2: Tich ab=4> 2
Ay 4 2 s L 1
Vay tich ab nho nhat khi ab:Z.

Cho ham s f(x) = (x—1).(x—2)...(x—2020). C6 bao nhiéu gia tri nguyén cua m thudc doan

[-2020;2020] d¢ phuong trinh f'(x) =m.f(x) c6 2020 nghi¢m phan biét?
Loi gii

DS: 4040

Ta c06 nhan xét: khi f(x) =0 thi phuong trinh f'(x) =m.f (x) v6 nghiém.

Do dé: £/(x)=m.f (x) < m =1

f(x)
Xét ham sé g(x) = o) _ 1 LS SN
f(x) x-1 x-2 x-3 x—2020
. -1 -1 -1 1 o
Taco g'(x) = =+ =+ s +...+——————<0,vxel \{1;2;3...,; 2020}
(x-1)° (x=2)" (x-3) (x—2020)
Bang bién thién:
x |—oo 1 2 3 2020 +oo
g'(x) - ] - | - I 1 -
0 +0o0 +o0 +oo
o \ \ \ || \
—00 -0 — 00 0
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Céau 8:

Cau 9:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Dua vao BBT, phuong trinh f'(x) =m.f (x) ¢6 2020 nghiém phan biét khi va chi khi m >0 hoac
m<0.
Két hop véi dieu kien mla s nguyén thuoc  [-2020;2020]  nén
me{nel |-2020 <n<2020,n = 0}.
Vay c0 tat ca 4040 gia trim thoa yéu cau bai toan.

Cho phuong trinh 4c0s3 x—12cos? X —33¢0s X = 4m +333cos? X +9¢os x+m . C6 bao nhiéu gia
. . , , . , 2
tri nguyén caa tham so m dé phuong trinh ¢6 nghiém duy nhat thugc {O;?ﬂ :

Loi giai
PS: 15

bat t =cosx voi XG‘:O;Z?”:l:NI e{—%;l}, véi moi te{—%;l} chi c6 mot XE[O;Z?”:I
Taco 4t°—12t ~33t=4m+333t2 +9t+m (1)

Bai toan tro thanh tim m dé phuong trinh (1) c6 nghiém duy nhat t € {—E;l}

43 12t 33t =4m+3u  |4t3 =12t% + 33t + 4m+3u
Pt u=Y3t2+9t+m = =
ud=3t°+9t+m 4u® =12t% + 36t + 4m

s43-al=3u-3te (t—u)(4t2 +4ut + 4u? +3) =0 < u=t, (4t2 +4ut + 4u? +3>0)
, ) 1
Ta tim m d¢ phuong trinhm =t3-3t2 -9t co nghiémduy t e {—E;l}

t=-1()

Xét g(t)=t>-3t° -9t =g (1)=3t*-6t-9= g'(t):O@L_3 0

1 29 L. .
Vay g(1)<m<g (_EJ &-11<m< 5 vay ¢0 15 gia tri nguyén ctia m.

Y - X 1 A e A
Cho hai ham s6 y=1In x=2 va y:iz——+4m—2020, Tong tat cac cac gia tri nguyén cua
X—-2 X
tham s6 m dé d6 thi hai ham sé cit nhau tai mot diém duy nhét 1a
Loi giai
DS: 506
+ Phuong trinh hoanh d6 diém chung cua hai d6 thi ham s6 1a
2= 2 Liam-2020 e m* 22 1_amo2000 ()
X X—2 X X X—2 X

Do thi cua hai ham sé da cho cat nhau tai mot diém duy nhat khi va chi khi (*) c6 duy nhat mot
nghiém.
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

gl(x)=ln(x—2)—lnx—i+l khi x>2
X—2 X
+Xéthamséy=|nx;2—i+3= gz(x)=|n(2—x)—|nx—i+l khi 0<x<2
X X—-2 X X—-2 X
3 1 :
g;(x)=In(2-x)—In(-x) ———=+— khi x<0
X—2 X
2_
gty 3 140D i wso
X—2 X (x=2)° x° x°(x-2)
. -1 1 3 1 4(x*-1 . R x=-1
Taco {gl(x)=———-=+ -—=——" khi 0<x<2,dovidy y=0<
9.() 2-x x (x=2)% x* x*(x-2)* o [x=1
—_— 2_
o=t -1y 3 14D i xco
2-x x (x=2)° x* x°(x-=2)

bang bién thién ham sé nhu sau

X -on -1 0 1 2 +w
y' + 0 - - 0 + +
+ w0 + w0
\.4/ 0
y

-\

+ Qua bang bién thién nay ta c6 (*) c6 nghiém duy nhat khi va chi khi

- 00

am-2020=4  |M=300<2
=
4m—2020=In3 m:%””?’gz

+ Tu day yéu cau bai toan xay ra khi va chi khi m=506.
Cau 10: Cho hai ham s6 y =(x+1)(2x+1)(3x+1)(m+2x); y =—12x* —22x* —x* +10x+3 c6 do thi
lan luot 12 (C,), (C,). C6 bao nhiéu gia tri nguyén cua tham s6 m trén doan [-2020;2020] dé
(C,) cat (C,) tai 3 diém phan bi¢t?
Loi giai
PS: 2021
Xét phuong trinh hoanh d6 giao diém ciia hai dd thi (C,) va (C,):
(x+1)(2x+1)(3x+1)(m+2|x|) = —12x* —22x° —x* +10x+3 (1)
Dé d6 thi (C,) cit (C,) tai 3 diém phan biét thi phuong trinh (1) c6 3 nghiém phan biét,

. 1 1 N .
Voi X e {—1; _E;_g} : Khdng la nghiém ctia phuong trinh (1).
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Cau 11:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
. 1.1 .
Véi x¢{-1L——;—= taco:
2" 3

_ —12x*-22x° - x* +10x+3 1 1

)em= -2 — 2x -2 ,
@)em (x+1)(2x+1)(3x+1) & m =-2x |X|+x+1+2x+1+3x+1
Xétham so f (x)=-2x—2|x/+ 11+2 ! 1+3 ! L vxell \{—1;—%;—%},

X+1 2x+1 3x+
2X 1 2 3

Suyra: f'(x)=-2- - = - .

v 1 I (x+1)° (2x+1)" (3x+1)°

g4tz 3 khi X & (0;+o0)
] (x+1)" (2x+1)" (3x+1) ., A

Ta co: f'(x)= . ) 2 va f'(x)khong

. 1 1
- - - - kth(—oo;O)\{—l;—E;—g}

(x+1)2 (2x+1)2 (3x+1)
xac dinh tai x=0.
Bang bién thién:

0 +o0

x —0 -1 -

7(x) -1 -

Il |

Dua vao bang bién thién ta thay dé phuong trinh (1) c6 3 nghiém phan biét thi m>0. Do d6 c6
2021 gié tri nguyén cua tham s6 m thoa man yéu cau bai toan.

| =

1
2

—o0

(x*—2x+ m)2 —-3x—m
X—3
Sé gia tri nguyén ciia m e[-15;15] d¢ duong thang (d) cat do thi (C) tai bon diém phan biét 1a

Chohamsé y = (C) va duong thang (d):y=2x(m latham s6 thuc).

Loi giai
ps: 15
Xét pt hoanh d6 giao diém cia hai d6 thi:
(x2 —2x+m)2 -3x—m

:2x<:>(x2—2x+m)2—3x—m=2x2—6x (x#3)
X-3

c>(x2—2x+m)2:2x2—3x+m (x£3) (*)
X2 —2x+m=t X2 —2x—-t+m=0
biat: x*—2x+m=t ta duoc hé: =
t2 =2x*>—3x+m 2x% —t>=3x+m=0
t=x

2_t2—x+t=0 —t t-1)=0
= X X+ = (x—t)(x+t-1) :{tzl—x

Suy ra:

X2 —2X+m= X x*=3x+m=0 (1)
=N
X2 —2Xx+m=1-x

x> —x+m-1=0 (2)
YCBT < (*) phai ¢6 4 nghiém phan biét khac 3< (1), (2)déu phai c6 hai nghiém pb khac 3 va

cac nghiém cua chung khoéng trung nhau.
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Cau 12:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

9-4m>0 m<-—
o ) 13 -33+m=0 m=0 m<125
-(1), (2) deu c6 hai nghiém pb khac 3 khi: = &im=0  (*¥)
1-4(m-1)>0 5
m<— m= -5
3 -3+m-1%0 4
m#=-5

2 — =
-(1), (2) khéng c6 nghiém tring nhau <> Hé: X' —3x+m=0 V6 nghiém
x> —x+m-1=0

2x-1=0 ) .
V0 nghiém
x*=3x+m=0

0

x> =3x+m=0

33 )rmo0

* k%
<:>m;t4( )

)
i

@{ V6 nghiém
=(3)-

Vay s6 gia tri nguyén cua m e[-15;15] dong thoi thoa man (**) va (***) la 15.

Cho hai ham s y = x° +6x* +6x> +1 va y = x*/m—15x (m+3-15x) ¢6 db thj lan luot 12 (C,)
va (C,). Goi S latap hop tit ca cac gid tri nguyén cua tham sé6 m thude doan [-2019;2019] dé
(C,) va (C,) cét nhau tai hai diém phan biét. S6 phan tir cua tap hop S bang

Loi giai
bS: 2006
Ta biét (C,) cit (C,) tai hai diém phan biét khi va chi khi phuong trinh

X° +6x*+6x° +1=x’ym—-15x (m+3-15x) (1) c6 hai nghiém phan biét.
Diéu kién: m-15x>0< m>15x (*).

Néu x =0 thi phuong trinh (1) v6 nghiém. Suy ra x 0.

Khi d6 (1) < x° +6x* +6x+% =/m—15x (m+3-15x)

o (v 2] va L )= (T8 o

Xéthamso f(t)=t>+3t. Tap xac dinh D=[1 .
f'(t)=3t*+3>0,vteD . Suyrahamsb f (t)=t*+3t dong bién trén [ .

Do d6 (1) & X+ =Jm—_15x (2).

X

NéU x<0= X+ 2 <0 = Phuong trinh (2) v0 nghiém=> x> 0.
X
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Cau 13:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
m>0 1 1
Khi d6 1 _nén(2)ex*+=+2=m-15x < m=x*+—+2+15X.
X X

X+=>0
X

Dt g(x)=x2+%+2+15x,x>0. g’(x):2x—%+15.
Phuong trinh g'(x)=0 c6 mot nghiém x:% trén khoang (0;+<).

Bang bién thién

) 0 ; +oo
g — 0 +
4o +oc
g \
55 /
% 4

Suy ra (1) c6 hai nghiém phén biét khi va chi khi m> 5745 (théa m>0).

Két hop véi m nguyén va m e[-2019;2019] ta c6 dugc m nguyén va m e[14;2019].

Khi d6 S ¢6 2019-14+1=2006 phan tir.
DANG 7. TUONG GIAO HAM HQP, HAM AN

Cho ham s6 y = f(x) lién tuc trén (1 va c6 d thi nhu hinh v& sau

:\,,'A\ ':f(x)
1
AR x
Lol 7 2 -
_3""'

S6 nghiém cua phuong trinh f (2+ f (ex)) =11a
Loi gidi
bS: 2
Dit u=e*>0, trdd thisuy ra: f(u)>-3,vu>0.
Pat t=2+f(u), t>-1.
Ung véi mdi nghiém t =—1, c6 mot nghiém u=1.
Ung véi mdi nghiém t e (~12), ¢6 hai nghiém u e(0;2).

Ung véi mdi nghiém t > 2, c6 mot nghiém u > 2.
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Céau 14:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

VA Va
) y=f(2) y=rI{t)
1 y=1
1 % i L .
ol | /2 1.0y | [2 r
_3-_—— ! -3'—--

Phuong trinh f (t)=1 c6 mot nghiém t = -1 va mot nghiém t > 2.

Vay phuong trinh da cho c¢6 hai nghiém.

Choham s y = f (x)cé dao ham cap 2trén [ va co do thi f'(x)la duong cong trong hinh v&
bén.

Pat g(x)=f(f'(x)-1). Goi S Iatap nghiém ciia phuong trinh g’(x)=0. Sé phan tir cia tap
S la
Lo gii
bS: 9
Ham s6 y = f (x)c6 dao ham cép 2 trén U nénhamsé f (x)va f'(x)xéc dinh trén [,

Do d6, tap xac dinh ctia ham s6 g(x)la D=0,

x= L
3
f"(x)=0 - (1;2)
Taco: g/ = 1()-F(F00-1). (=0 0 1y o £/(x)-1=-1
f'(x)-1=1
| F(x)-1=2

Tir db thi ta ciing c6:
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

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

+oo)

O f'(x)-1=1< f'(X)=2<:>|:

X €
Xx=X,e(2;
X=X, €
0 f'(x)-1=2< f'(x)=3< (e )
X=X, €(X, ; +oo)
Vay phuong trinh g'(x)=0 c6 9 nghiém.
Cau 15: Cho ham s6 f (x) lién tuc trén [ va c6 dd thi nhu hinh v&. Dat g(x)= f (f (x)). Hoi phuong
trinh géd(x)= 0 c6 may nghiém thuc phan biét?

| |

bS: 10

------------------------------

Taco gg(x)= f¢f (x)).f4x)
s f(x)=0
&f gx)=0
§(= x,(2< x <- 1) gf(x)zx1
= & (x)= 0

Cé f¢(x) fj é( 0 : f¢(f (X))= OU g (X)

é(: X2,(1< X, < 2) gf (X): X,

%‘z 2 gf (x)=2
Dua vao d6 thi ta thay:
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

f(x)= 0 c6 3 nghiém phan biét 1a x=- 2,x=0,x= 2, trong d6 c6 2 nghiém tring Vi
nghiém cua f ¢(x)= 0.

f (x)= x,c6 3 nghiém phan biet x, 1 (- 2;- 1),x, 1 (- 1), %1 (2+¥).

f (x)= x, ¢6 1 nghiém duy nhat x, 1 (- ¥ ;- 2).

f (x)= 2 c6 1 nghiém duy nhat x, I (- ¥ ;- 2).

Ciing tir d6 thi cd thé thay cac nghiém X, X,, X;, X,, Xs, X, X;,- 2,0,2 d6i mot khac nhau.

Vay g#(x)= 0 c6 tong cong 10 nghiém phan biét.

CAau 16: Cho ham s y= f(X) lien tuc trén R va c6 dd thi nhu hinh v& bén. Phuong trinh

f (f(x)—1)=0 co tit ca bao nhiéu nghiém thuc phan biét?

DS: 7
x=x e(-2;-1)
Taco f(x)=0<|x=x, e(-1;0)
X=X €(12)
f(x)-1=x e(-2;-1) f(x)=1+x, €(-10)
Khido: f(f(x)-1)=0<] f(x)-1=x,€(-10) < | f(x)=1+x,e(0;1)
f(x)-1=x,¢(%2) f(x)=1+x,€(2;3)
+ Ta thay hai phuong trinh f (X)=1+x e(-L0); f(x)=1+x, €(0;1)déu c6 ba nghi¢m phan

bigt.
Phuong trinh f (X) =1+ X, €(2;3)c6 mot nghiém.
Vay phuong trinh f (f (x)—1)=0 c6 7 nghiém.

Cau 17: Chohamsd f(x)=mx*+nx®+ px®>+qgx+r,. Hamsd y= f'(x) c6 dd thi nhu hinh v& bén dusi:
||
o /5 3\

4

Tap nghiém cta phuong trinh f (X)=r c6 sb phan ti 1

Loi giai
PS: 3
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Taco f'(x)=4mx’+3nx*+2px+q (1)
Dua vao d6 thi y = f’(x) ta thdy phuong trinh f'(x)=0 c6 ba nghiém don 1a -1, =, 3

Do dé f'(x)=m(x+1)(4x=5)(x-3) va m=0.Hay f’(x)=4mx’-13mx* —2mx+15m (2)
Tu (1) va (2) suy ra nz—gm, p=-m va q=15m.
Khi d6 phuong trinh f (x)=r < mx"+nx’+ px* +gx=0 < m(x“——x3—x2 +15xj:0
& 3 ~13%° -3x* +45x =0 < x(3x+5)(x-3) =0 <= x=0vx=—-vx=3.
Vay tap nghiém cua phuong trinh f (x)=r 1a S :{—2;0; 3}.

Cau 18: Cho ham s6 y = f (x)=mx*+nx’ + px* + gx+r, trong d6 m,n, p,q,r €[ . Biét rang ham s6

y = f'(X) c6 d6 nhu hinh v& dusi.

Tap nghiém cia phuong trinh f (X)=16m+8n+4p+2q+r co tat cd bao nhiéu phan tu.
Loi giai

bS: 4
Turddthitathdy f'(x)=0< x=-1vx=1vx=4
Ta c6 bang bién thién

x [ o | -1. 1 2 4 +a

fml + 0+ o - o =+

A L
frvr ' LN — ﬁ:}'
X a
Phuong trinh f (X)=16m+8n+4p+2q+r < f(x)=f(2)

Tir bang bién thién ta thiy phuong trinh c6 4 nghiém.
Cau 19: Cho f(x) la mot ham da thirc bac bon c6 do thi nhu hinh dudi day.

Swuu tam va bién sogn
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

)

y = flx)

0 e

Tap nghiém cta phuong trinh [f’(x)]2 = f(x).f"(x) c6 s6 phan tir 1a
Loi giai
bS: 1
Xét phuong trinh [f’(x)]2 = f(x).f"(x) (1)
Do f(x)=0 c6 ba nghiém x,x,, X, (X <X, <X;) va f'(x;)=0 suy ra x, la mot nghiém cua
1)
Taco f(x)=a(x—x)(x=%)(x=x)",(a=0)
Vi x¢x3:>(1)<:>(mJ :O<:>[ 1 1 e j =0
f (x) X=X X=X, X—X

1 1 2 i

o - - - =0 vob nghiém.
(x=x) (x=%)" (x=x)’

Vay, phuong trinh (1) c6 dung mét nghiém X = X,.

Cau 20: Cho haihamsé y = f (x),y =g(x) c6 do thi nhu hinh sau:

Khi d6 tong s6 nghiém cua hai phuong trinh f (g(x))=0 va g(f(x))=0 la
Lo giai
bS: 22
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Cau 21:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

_x:xi(—3<x1<—2)
x=-1
Quan sat d6 thi tathdy: f(x)=0<| x=X,(1<x,<2)

X=X, (2<x,<3)

x=x,(4<x,<5)

Do do: f(g(x))=0<«

Phuong trinh (1) c6 ding 1 nghiém; Phuong trinh (2) c6 ding 3 nghiém; Phuong trinh (3) co
dung 3 nghi¢ém; Phuong trinh (4) c6 ding 3 nghiém; Phuong trinh (5) c6 dung 1 nghiém. Tat
ca cac nghiém trén déu phan biét nén phuong trinh f (g (x)) =0 co dang 11 nghiém.

X=X (2<% <-1)
Quan sat do thi ta thdy: g(x)=0 < | x=x,(0<x, <1)

X=3

Do do g(f(x))=0 < | f(x)=x(7)

f(x)=3(8)
Phuong trinh (6) ¢6 5 nghiém; Phuong trinh (7) ¢6 5 nghiém; Phuong trinh (8) c6 1 nghiém.
Tat ca cac nghiém nay déu phan biét nén phuong trinh g ( f (x)) =0 ¢6 dang 11 nghiém.
Vay tong s6 nghi¢m cua hai phuong trinh f (g(x))=0 va g(f(x))=0 Ia 22 nghiém.
Chohamséy = f (x) c6 dao ham lién tuctrén R. Ham s y = f¢(x ) c6 dd thi nhur hinh v& bén
dudi:

y

44

32 —10

1 2'3215\/6% X

S6 nghiém thudc doan ¢ 2:6Y cua phuong trinh f (X) =f (O) la

€ ¢
Loi giai
bS: 2
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Tur @6 thi ciia ham sé f'(x) taco BBT

X | -0 -2 0 2 5 6 +0

¥ — o+ 0 - 0+ 0 - 0 +

Y| 40 f(0 f(5) +0
f(=2) f(2) /(6)

Goi S, la dién tich hinh phang gii han bai y = f'(x);
Goi S, la dién tich hinh phang gi¢i han boi y = f'(x);y=0;x=2;x=5
Goi S, la dién tich hinh phang gi¢i han bai y = f'(x);

S, =—[ f(x)dx=f(0)—(2);
Sy =—[ f'(x)dx = f (5)— f (6)

Trdothitathdy S,>S, = f(5)—f(2)> f(0)-f(2)=|f(5)> f(0)
va S +S,<S, = f (O)— f (2)+ f (5)— f (6)< f (5)— f(2)=|f(6)>f (0)
Khi d6 ta ¢ BBT chinh xéac ( dang db thi chinh xé4c ) nhu sau:
x| o —2 0 2 5 6 +00
¥ - 0 f 0 - 0 + 0 -

¥ f(5)

f(0

2)

~_

7(6)

Vay phuong trinh f (x)= f (0)c6 2 nghiém thugc doan % 2;6%

Cau 22: Chohamsé y=f(x) c6 dao ham trén R va c6 dd thi 1a dudng cong trong hinh v& dudi. Dit

x)="f[f(x

) |. Tim s6 nghiém ctia phuong trinh g'(x)=0.

Swuu tam va bién sogn
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

L&i giai.

PS: 8

o o fr(x)

Theo db thi ham s suy ra.

f'(x):O@{X:O , VoI 2<3y <3.

f’[f(x)]:0<:{f

Phuong trinh (1): f (x)=0c¢6 3 nghiém phan biét khac nghiém phuong trinh (*).

Phuong trinh (2): f(x)=4a c6 3 nghiém phan biét khac nghiém phuong trinh (1) va phwong
trinh (*).

Viy phuong trinh ban dau ¢ 8 nghiém phan biét.

Cau 23: Chohamsé y= f (x)=ax* +bx’+cx* +dx+e c6 dd thi nhu hinh v& bén déy, trong d6 a,b,c,d e

14 céc hé s6 thyc. S6 nghiém cia phuong trinh f ([T (x) |+ f (x)+2{/f (x) ~1=0 Ia

—_
|
ki
=,
L
[ .

%

Loi giai
bS: 4
Tir hinh vé ta ¢6 dang d6 thi ctia ham tring phuong nén b=d =0= f (x)=ax"+cx* +e

Taco f'(x)=4ax’+2cx.
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Cau 24:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

f'(1)=0  (4a+2c=0 a=1
Twrddthi =1 f(0)=0<{e=0 <qe=0=f(x)=x"+2x%
f(1):1 a+c+e=1 c=2

= f(\/;):x2+2x va f(m): f2(x)+2f (x).

Nhu vy phuong trinh f (m)+ f(x)+2,f (x)-1=0.

< f2(x)+2f (x)+f (x)+2m—1=0 voi f(x)20.

Dit t=f (x)(t=0) ta duge phuong trinh g(t)=0 véi g(t)=t* -3t -2t +1.

Nhén thdy: Ham s6 g(t) lién tuc trén doan [0;1] va g(0).g(1)<0

= g(t)=0 co it nhat 1 nghiém thudc (0;1).

Ham s6 g(t) lién tuc trén doan [1;4] va g(1).9(4)<0

= g(t)=0 co it nhat 1 nghiém thugc (1;4).

Ma g(t)=0 la phuong trinh bac hai chi ¢6 toi hai nghiém nén g (t)=0 c6 duy nhat mot nghiém
thuoc (0;1). Suyra f ( f (x))+ f (x)+2m—1:0 c6 duy nhat mét nghiem f (x) e (0;1).
Suy ra phuong trinh f (x)=a véi ae(0;1) ludn cd 4 nghiém x phan biét.

Cho cac ham s6 f(x)=mx*+n’+px®+gx+r va g(x)=ax’+bx’+cx+d,

(n,n, p,q,r,a,b,c,d e ) théaman f (0)=g(0). Cachamsd f'(x), g'(x) c6 dd thi nhu hinh

vé dudi day

7.

=

_..—"""
-] =
e )

Tap nghiém ciia phuong trinh  (x)=g(x) c6 s6 phan tir 1a

Loi giai
PS: 2
+) Tur gia thiét f (0)=g(0) suy ra r=d do d6 phuong trinh f(x)=g(x) twong duong véi:
x=0

(mc s (n-a) +(p-b)xr(@-0)] =0 | L e o b (g-c)=0
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Céau 25:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

do

+)  Tu thi cia cic ham s6 f'(x),g'(x) suy ra m=0 va
8

f'(-1)=9'(-1) [-4m+3(n-a)-2(p-b)+q-c=0 n-a=-zm

f'(1)=9g'(1) <<4m+3(n-a)+2(p-b)+q-c=0 <<p-b=-2m.

f'(2)=9'(2) 32m+12(n-a)+4(p-b)+q-c=0 q—Cc=8m

Tur d6 ta c6 phuong trinh: mxs—gmx2 —2mx+8m=0< xs—gx2 —2x+8=0.

Str dung may tinh Casio ta dugc phuong trinh c6 1 nghiém va nghiém d6 khac 0 .
Vay tap nghiém cua phuong trinh f (x)=g(x) c6 2 phan ti.

Cho ham s y = f (x) lién tuc trén I va c6 d6 thi nhu hinh v&. Tap hop nghiém cta phuong
trinh f (f (x))+1=0 c6 bao nhiéu phan tir?

Y

N
75

Lo gidi
bS: 9
_f(x):a<—2
S f(x)=be(-2-1)
Dua vao d6 thi ta c6 f(f(x))+1:of(f(x))=—1<:> f(x)=0
_f(x):c>2

+Véi f(x)=a<-2 C{x:xl<—2.
X=X, >2
(X=X, <-2
_ x=X, €(-2;-1)
+Voi f(x)=be(-2-1) < .
x=X; €(-10)
| X=Xg >2
X=X, =-2
+Voi f(x)=0<|x=x%¢€(0;1).
X=X, €(2;3)

+Veéi f(x)=c>2 vonghiém.
Tathdy hamso y = f () don diéu trén (—o0;-2), f(x)=a=b=f(x;) nén x #x,.
Ham s6 y = f (x) don diéu trén (2;+00), f(X,)=b=0=f (X)) nén x, =X, .
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Vay phuong trinh da cho c6 9 nghi¢ém phan biét.
Cau 26: Chohamsé f(x) cd bang bién thién

T —00 —1 0 1 2 +00

N

Phuong trinh f (\/zx—x2)=3 c6 bao nhiéu nghiem?

—00

Lo giai

bS: 2

Truéc hét, xét ham s6 t=t(x) =v2x-x*, x<[0;2].

Taco t'(x)=——2X_ xe(0:2). t(x)=0 x=1€(0;2).
242x - X*

Bang bién thién cua t(x):

T 0 1 2

0 - |

+
1
0 0

=0<t<1, vxe[0;2].

Lac nay, phuong trinh f (y2x—x ) =3 tro thanh £ (t)=3 (1) vei te[0;1].

Theo bang bién thién ciia ham s f (t) trén doan [0;1] thi duong thang y =3 cét d6 thi ham s6
y=f(t) tai ding 1 diém c6 hoanh d6 thuoc khoang (0;1) nén phuong trinh (2) c6 dung 1
nghiém t=t, vdi t, €(0;1).

t 0 to 1
4
y= £t 4
2

Khi d6, phuong trinh (1) < v2x-x* =t, (2), t, €(0;1).

Mt khéc, theo bang bién thién ctia ham s6 t(x), véi mdi t, € (0;1) thi duong thang y =t, cét
d6 thi ham sé y =t(x) tai dung 2 diém phan biét nén phwong trinh (2) c6 ding 2 nghiém phéan
biét.
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

T 0 1 2

t'(x) || + 0 - I[

1
y = t(x) / (0:1)
y=toe (0

Vay phuong trinh f (sz e ) — 3 ¢6 dang 2 nghiém,

Cau 27: Cho ham sé bac ba y = f () c6 dd thi nhu hinh v& bén.

Y

S6 nghiém thuc caa phuong trinh ‘ f (X3 —3X)‘ =11a
Léi gidi

bS: 9

Xét phuong trinh ‘ f (X3 - 3x)

=1 ()

bit t =x°—3x, ta c6 bang bién thién cua ham s6 t = g (x) = x> —3x nhu sau:
X —0 -1 1 +o0
g'(x) + 0o - 0

+
+a0

g(x) 3 ///,//"2‘“‘\\\\‘_2///,//”

Tir bang bién thién, ta thay
+ Véi mdi t, > 2 hoic t, <—2, phuong trinh t, = x* —3x c6 mot nghiém;

+Véi mdi —2 <t, <2, phuong trinh t, = x> —3x ¢6 3 nghiém.

Khi do, (1) tr& thanh |f (t)\=1C{: E:;ill
t=t(-2,0)

*TH1 f(t)=le[t=t,e(0;2)
t=t, e(2+o)

+V6i t=t, €(~2;0) = Phuong trinh t, = x> —3x ¢6 3 nghiém;
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
+V6i t=t, €(0;2) = Phuong trinh t, = x° —3x ¢6 3 nghiém;
+V6i t =t, €(2;+00) = Phuong trinh t, = X° —3x c6 1 nghiém;
STHZ: f ()=l =(~i-2)
t=t e (2;+oo)
+V6i t =t, € (—o0;—2) = Phuong trinh t, = x> —3x c6 1 nghiém;
+V6i t =t, €(2;+00) = Phuong trinh t; = x> —3x ¢6 1 nghiém.
Mt khac, cac nghiém nay déu phan biét. Vay phuong trinh \f (x —3x)‘ =1 ¢6 9 nghigm phan
biét.
Cau 28: Cho ham s6 f(x) c6 d6 thi nhu hinh bén. Phuong trinh f | f (cosx)—1]=0 c6 bao nhiéu

nghiém thudc doan [0; 27]?

Yy
N
:1 T
—1
-3
Loi giai
PS: 4
Y,
1 { y=c+1
/—11\0? b x  y_an
_3 b———l

Dua vao db thi ham sé ta thay:
f(cosx)-1=ae(-2;-1)
f[ f(cosx)-1]=0<| f(cosx)-1=be(-10)
f(cosx)-1=ce(L2)
f (cosx)=a+1e(-10)
< | f(cosx)=b+1e(0;1)
f(cosx)=c+1e(2;3)
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Céau 29:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
cosx=a, <-1 (1)
* Xét phuong trinh f (cosx)=a+1<|cosx=a, €(-10) (2)
cosX=a, >1 (3)
Vi cosx €[-1;1] nén phuong trinh (1),(3) v nghiém va phuong trinh (2) c6 2 nghiém thudc
doan [0;2x].

cosx=p<-1 (4)
* Xét phuong trinh f (cosx)=b+1<|cosx= 4, e(-10) (5)
cosx =3, >1 (6)

Vi cosx e[-11] nén phuong trinh (4),(6) v0 nghiém va phuong trinh (5) c6 2 nghiém thugc
doan [0;2x].

« Xét phuong trinh f (cosx)=c+1<> cosx=t>2 (vO nghiém)

Nhan xét hai nghiém cua phuong trinh (5) khéng triing véi nghiém nao cua phuong trinh (2)

nén phuong trinh f [ f (cosx)—1]=0 c6 4 nghiém phan biét.

Cho ham s f (x)=ax’+bx® +bx+cco db thi nhu hinh vé:

u

S6 nghiém nam trong (%;an ciia phuong trinh f (cosx+1)=cosx+11a

Loi giai
bS: 5

Page 24

Swuu tam va bién sogn



CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Yy,

3 9

bl ———— - — ==

Y

X:ae(—oo;O)
Tudothitacod f(x)=x<|x=be(0;1)
X=2

cosx+1=ae(-x;0) cosx=a-1=t e(-o;-1) (VN)
Do do f(cosx+1)=cosx+1<>|cosx+1=be(0;1) < |cosx=b-1=t,e(-L0) (1)
cosx+1=2 cosx=1 (2)

Dua vao dudng tron luong giac, phuong trinh (1) ¢6 3 nghiém nam trong (%;37z] .
Phuong trinh (2) ¢6 2 nghiém nam trong (%;%J.

Vay phuong trinh ban dau cd tat ca 5 nghiém nam trong (%;BnJ .

Cau 30: Chohamsb f(x) lién tuc trén [ va c6 bang bién thién nhu sau:

X —o -1 0 1
v + 0 — 0 + 0 —

$6 nghiém thudc khoang (—o0;In2) ciia phuong trinh 2019 f (1-€*)-2021=0 la

to0

Loi giai
bS: 2
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
bat t=1-¢"; xe(-x;In2) =>te(-1;1).
Nhan xét: x = In(1-t) = véi moi gia tri cua t e (—11) ta dugc mot gid tri cua x e(—0;In2).
Phuong trinh tuong duong: f (t)= 2021

2019’
Sir dung bang bién thién cua f (x) cho f (t) nhu sau:

¢ —0 -1 1 0 A 1 +iC
f'”.! + ] JE— 0 -i— 0 —
£lz) A i Y3
—X —

Dua vao bang bién thién ta thiy phuong trinh f (t) = % co 2 nghiém t,t, € (—1;1).

Vay phuong trinh 2019 f (1-e*)-2021=0 ¢6 2 nghiém x € (—oo;In2).

Cau 31: Cho y=f(x) la ham s6 da thic bac 3 va c6 dd thi nhu hinh v& bén. Hoi phuong trinh

f (f(cosx)—1)=0 c6 bao nhiéu nghiém thuoc doan [0;37]?

DS: 6

bat t =cosx, voi x €[0;37] = t e[-11].
V6i t =1, phuong trinh t =cos x ¢6 hai nghiém x €[0;37].

V6i t =1, phuong trinh t =cosx c6 hai nghiém x [0;37].
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Véi —1<t <1, phuong trinh t =cosx c6 ba nghiém x [0;37].

Thay t=cosx vao phuong trinh f ( f (cosx) —1) =0, ta dugc phuong trinh:

f(t)-1=ae(-2-1) | f(t)=a+1e(-30) (1)
f(f(t)-1)=0<| f(t)-1=be(-10) < | f(t)=b+1e(0;1) (2).
f(t)-1=ce(L2) f(t)=c+1e(23) (3)

Tur do thi ta co:
+) Phuong trinh (1) ¢6 1 nghiém t (—1; 0) , suy ra phuong trinh da cho c6 3 nghi¢m.
+) Phuong trinh (2) ¢6 1 nghiém t (—1; 0) , suy ra phuong trinh da cho c6 3 nghi¢m.

+) Phuong trinh (3) c¢6 1 nghiém t >1, suy ra phuong trinh da cho v6 nghiém.
Vay phuong trinh da cho c6 6 nghiém.

Cau 32: Chohamsd y = f(x) liéntuctrén 0 va co bang bién thién nhu hinh v&

T | —00 —1 3 +00

Y + 0 — 0 +

5 100
: / \ /
s -3

Phuong trinh | f (3x+1)—2|=5 c6 bao nhiéu nghi¢m?

Loi giai
bS:3
f(3x+1)

Tacod |f(3x+1)-2|=5
[f(3x+1)-2) Cf{f(sxu)

_2=
_2=

5 [f(3x+1)=7 (1)

o .
5| f(3x+1)=-3(2)
Dua vao bang bién thién,

+ Phuong trinh (1) c6 nghiém duy nhat thoa man 3x+1=a>3 < x = aT—l > %

+  Phuong trinh (2) cO hai nghiégm phan bi¢t x,x, thoa man

2
3% +1=3 %=
Xl = 3 :
3X,+1=b<-1 b-1 2
X, =——<—=
3 3

Vay phuong trinh da cho c¢6 3 nghi¢m.

Cau 33: Chohamsé f(x) co bang bién thién nhu sau:

X —a0 -1 0 1 +a0
()
JS(x)

- 0 - 0 — 0 —+
: / ’ -
\ 1 \ 5 /
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Céau 34:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

S6 nghiém thudc doan [—57 57} cua phuong trinh 3 f (Mj -7=0 la

V2
Loi giai
bS: 5

sin X —cos X —sin(x—z)
2 4

sin(x—%} =ae(-L0)

| ~

3f [W%]—?:OQ f(sin(x—%j): 3

sin (x—%) =a e (-10)co 2 nghiém.

sin(x—%} =b e (0;1)

sin (x—%} =b e(0;1) c6 3 nghiém.
Vay phuong trinh c6 5 nghiém.
Cho ham s6 y = f (x) c6 dao ham trén [ va c6 do thi 1a dudng cong trong hinh v& bén dudi.

Pat g(x)=f[ f(x)]. Tim sé nghiém ciia phuong trinh g'(x)=0.
j,' L

A

_I?_(‘rigiéi
DS: 8
, f'(x)=0
f'(x)=0
Taeo 910~ 1910 iy o ) mews)

Phuong trinh f'(x)=0 c6 2 nghiém
Phuong trinh f (X)=0 c6 3 nghiém
Phuong trinh f (x)=me(1;3)cé 3 nghiém
Vay phuong trinh c6 8 nghiém.

Cau 35: Chohamsé f (x) c6 bang bién thién nhu hinh v&.
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X —C -1

/() - o 7

o N | /

2

3 +ao0
— 0 +

k| S|~

. . 9 5
S6 nghiém thudc doan [0;771 ctia phuong trinh f (2sinx+1)=1 la

Loi giai

bS: 7
2sinx+1=-1 sinx=-1 @)
Taco f(2sinx+1)=1<|2sinx+l=ae(L3) < sinx=a7_1e(0;1) (2)

2sinXx+1=be(3;+w _
( ) sin x :le e(L+o) (3)

(1) c6 2 nghiém trong [097”}

(2) c6 5 nghiém trong [09771
(3) v6 nghiém.

9
Vay phuong trinh da cho ¢6 7 nghiém trong [0;7;1 :

Cau 36: Chohamso y= f(x)=ax®+bx’+cx+d (a,b,c,d €[1) c6 @b thi nhu hinh v& bén. S nghiém
ctia phwong trinh f (f (1/ f (X))+ f(x)+2,f (X))— f(1)=0 la
Y

3

-2 =1 0 1 2

=1

Loi gii
bS:3

Pat t=,/f (x), t=0.

Taco: f(f(t)+t*+2t)—f(1)=0 (%).

Xétt=0: (*) < f(0)- f (1)=0 (khdng thoa).
Xétt>0:Taco f(t)>0va f(t)+t*+2t>0
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Céau 37:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Theo d6 thi, ham f (u) ddng bién trén (0;+x).
Do d6, (*) <> f(f(t)+t°+2t)=f (1)< f(1)+t7+2t=1
o f(t)=1-t"-2t
< f(t)=g(t)(**)(vsi g(t)=1-t*-2t,t>0)
Viham f (t) dong biénva g(t) nghich bién trén (0;+o0) nén phuong trinh (**) c¢6 nghiém duy

nhat t =«
Theo do thi ham f (t),g(t) tacod a €(0;1).

Khidd, t=a<=f (X) —a® a’e (0;1) (***).

Vi @6 thi ham f (x) cdt duong thang y = o® tai 3 diém phén biét nén phuong trinh (***) c6 3
nghiém phan biét.

Cho ham s6 y = f (x) lién tuc trén [ va c6 d6 thi nhu hinh v&. Phuong trinh f (f(x)-1)=0
c6 tat ca bao nhiéu nghiém thuc phan biét?

VA

Loi giai
bS:7
x=ae(-2;-1)
T do thi ctahamsé y = f(x) suyra f(x)=0<« | x=be(-10)
x=ce(L2)
f(x)-1=a | f(x)=a+1
Suyra f(f(x)-1)=0<| f(x)-1=b<| f(x)=b+1
f(x)-1=c f(x)=c+1
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+ Do ae(-2;-1)= a+1e(-10) = Phuong trinh f (x)=a-+1 c6 3 nghiém phan biét.
+Do be(-10)=b+1€(0;1)= Phuong trinh f(x)=b+1 c6 3 nghiém phan biét.
+Do ce(L;,2)=c+1e(2;3)= Phuong trinh f(x)=c+1 c6 1 nghiém.

y=c+l
1
V0 i I y=b+1
'2/: L
[T\ >
\'

1
I
1
1 y=a+l
1
1
I
1
[

Vay phuong trinh f(f(x)-1)=0 c6 3+3+1=7 nghiém.

Cau 38: Chohamsb y= f(x) c6 bang bién thién nhu sau:

| oo 0 1 +o0
J'(x) - 0 + 0 -
+o0 2020
v \ / \
-2020 —00
S6 nghiém cua phuong trinh | f (x+2019)—2020| = 2021 I
Lo giai

PS: 4
Taco:

f (x+2019)-2020 =—2021 [ f(x+2019)=-1
| £ (x+2019) - 2020] = 2021 < < .
f (x+2019) - 2020 = 2021 f (x+2019) = 4041

Tur bang bién thién suy ra:
+) Phuong trinh: f (x+2019) = -1 ¢6 3 nghiém.

+) Phuong trinh: f (x+2019) = 4041 c6 1 nghiém.
Vay phuong trinh da cho c6 4 nghiém.

Cau 39: Chohamsé f(x) c6 dd thi nhu hinh vé.
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3 / fz)

Pat g(x)=f (f(x)—1).Sb nghiém cia phuong trinh g’(x)=0 la

Loi giai
bS: 9
A0 @)
3 2 1\\/2 3
Taco g'(x)=f'(x).f'(f(x)-1)
’ ' ’ f'(x)=0
9'(x)=0e f'(x).f'(f(x)-1)=0< (F(x)=1)=0

x=a,(a, €(1;2))
f(x)-1=4a, f(x)=a+1e(0;1) (1)
+ f(f(x)-1)=0e| f(x)-1=1 | f(x)=2 (2)
f(x)-1=a, f(x)=a,+1e(2;3) (3)
Tir d6 thi suy ra

[ phuong trinh (1) c6 hai nghiém phén biét b, € (—2;—1);b2 € (2;3)

[ phuong trinh (2) c6 hai nghiém phén biét c, € (—2;bl);c2 € (b2;3)

(1 phuong trinh (3) ¢6 hai nghiém phan biét d, e (-2;c,);d, €(c,;3)
Vay phuong trinh da cho c6 9 nghiém phan biét.

Cau 40: Chohamsé y = f(x) lién tuc trén 0 va c6 d6 thi nhu hinh v& bén

Page 32

Swuu tam va bién sogn



Cau 41:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

A

¥

S6 nghiém thudc doan [0;777[} cua phuong trinh f(f(cosx))=0 la

Loi giai
bS: 5
bat f(cosx) =t ta dugc phuong trinh f (t) =0.
t=t ee(-2,-1)
Quan satdo thi y=f(X)tasuyra f(t)=0<|t=t, €(0;1)
t=t;e(2)

* V6i t=t ta c6 f(cosx)=t. Xét twong giao giita hai dd thi y="f(x) va
y=t e(-2,-1)= f(cosx) =t, < cosx =X <—1 nén phuong trinh v6 nghiém.
* V6i t=t, ta c6 f(cosx)=t,. Xét tuong giao giita hai d6 thi y=f(x) va
COSX =X, <-1
y=t,e(0;1)= f(cosx)=t, < | cosx =X € (0;1).
cosx=x, €(L2)

Chi cO cos x = X; thoa man. Khi do ton tai 3 giatri xe [0;771 tuong tng dé CoSX = X; .

COSX=X; <—1
* Vi t=t; tuong tu ta co | cosx = xg € (—1;0).
COSX=X; >1

Chi c6 cos x = X; thoa man. Khi d6 ton tai 2 giatri x e [0;%1 tuong tmg dé cos X = Xg .
Vay phuong trinh da cho c6 5 nghiém thudc doan [0;7771 :

Cho ham s6 y = f (x) c6 dd thi nhuu hinh v& bén. Tim s nghiém thudc doan [20177;20207]
cta phuong trinh 3f (2cosx)=8.

Page 33

Swuu tam va bién sogn
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Lo giai
bS: 6
Pit t = 2cos x , ta c6 bang bién thién cua t nhu sau
. 2017w 20187 20197 20207
2 2
t
. 8
Khi do 3f (2cosx) =8« f (t):g.
~ A \ < 8 A A . ~
Vé thém duong thang y = 3 trén do thi y = f (x) dé cho.
Ay
LN /N .
i ANISS
3 ! i
; a i .
-3 -2 0 2 3 ?,-

Xét trén doan [-2;2], duong thang y =g ct d6 thi ham sé f (t) tai hai diém t, e (-2;-1) va
t, e (1; 2).

Tir bang bién thién cua t, tng véi gia ti t,, ta tim duoc 3 nghi¢ém x thoa 2cosx =t,, tuongty, ta
ciing tim duoc 3 nghiém x théa 2cosx =t, .

Vay phuong trinh 3f (2cosx) =8 ¢6 6 nghiém x thudc doan [20177;20207 |
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