ST&BS: Th.S Ping Viét Péng Truong THPT Nho Quan A On thi TN THPT 2020

TIM SO NGHIEM CUA PHUONG TRINH HAM HQP

I. KIEN THUC CAN NHO:

« f(x)=m la phuong trinh hoanh do giao diém cta hai d6 thiy = f (X ), y = m. S6 nghiém cta phuong
trinh bang s6 giao diém ctia hai d6 thi y = f(x), y=m.

+ f(x) = g (x) la phuong trinh hoanh d6 giao diém cta hai do thi y= f (X), y =g (X). S6 nghiém ctia
phuong trinh bang s giao diém cta hai d6 thi y = f (x),y =g ().

Il. CAC DANG BAI TAP TUONG TU
* Str dung BBT hogc do thi cua ham s6 f (x) dé tim s6 nghiém thudc doan [a;b] ciia phuong trinh

c.f (g (X))+ d =m, véi g(x) 1a ham sb luong giac.

* St dung BBT hoic d6 thi cia ham sb f (x) dé tim s6 nghiém thudc doan [a;b] cua phuong trinh
c.f(g(x))+d =m, véi g(x) 1a ham s6 can thirc, da thirc, ...

* St dung BBT hodc d6 thi cia ham sb f (x) dé tim s6 nghiém thudc doan [a;b] cua phuong trinh
c.f(g(x))+d =m, véi g(x) 1a ham s6 mii, ham s6 logarit.

* St dung BBT hodc d6 thi caa ham sb f (x) dé tim s6 nghiém thudc doan [a;b] cua phuong trinh
c.f(g(x))+d =m, véi g(x) 1a ham s6 chira dau gié tri tuyét doi.

(PE MINH HQA LAN 2 - BDG 2019 - 2020) Cho ham s6 f (x) c6 bang bién thién nhu sau:

X —c0 '1 0 1 400
f'x) + o - 0 + 0 -
2 2
Jx) \ /
0
A A A [ 57 , N . \
S6 nghiém thudc doan | 0 ,?} cua phuong trinh f (sinx) =1 la

AT, B. 4. C.5. D. 6.

Phan tich:
1. DANG TOAN: Day 1a dang toan st dung BBT hoac d6 thi cia ham s6 f (x) dé tim s6 nghiém thugc
doan [a;b] cua PT c.f(g(x))+d =m.
2. KIEN THU'C CAN NHO:
S6 nghiém thudc doan [a';b’] cua PT f (t)=k lasb giao diém ciia do thi y = f (t) va duong thang
y=k véi tef[a’;b] (k 1atham so).

3. HUONG GIAI:
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B1: Datéanphu t=g(x). Véi xe[a;b]=te[a’;b].
B2: Vi c.f(g(x))+d =m= f(t)=k.

B3: T BBT cuaham s6 y = f (x) suy raBBT cuahamso y = f (t) dé gidi bai toan s6 nghiém thuoc
doan [a';b'] cia phuong trinh f (t)=k.
Tir d6, ta c6 thé gidi bai toan cu thé nhw sau:
Loi giai
Chon C
bat t=sinx, te[-1;1] thi PT f(sinx)=1(1)tro thanh f(t)=1 (2).

BBT hamsb y = f (t), te[-1;1]:

10 . ° - % v+ omes

2 2
) / / y=1

Dua vao BBT ta cd s nghiém t e [-1;1] cua PT (1) 1a 2 nghiém phan biét t,  (-1;0), t, € (0;1).

Quan sat do thi y =sinx va hai dudng thang y =t, véi t, € (-1;0) va y=t, véi t, € (0;1).

YA
2
). y=smx
U=t2 5o
o n 2 D) z

-1

+ Vi t, €(-1;0) thi PT sinx=t, ¢6 2 nghiém XE[O;%}.
+ Vi t, €(0;1) thi PT sinx=t, c6 3 nghiém XE[O;%}.

Vay sb nghiém thudc doan [0;57”} cua phuong trinh f (sinx)=1la 2+3=5 nghiém.

Caul. Chohamsé y=f(x) liéntuctrén R c6 do thi nhu hinh V&,
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Phuong trinh f (2— f (x)) =1 c6 tat ca bao nhiéu nghiém thyc phan biét?
A. 3. B. 4. C.5. D. 6.

Léi giai
Chen A

3 2—f(x)=-2 f(x)=
Tur do thi ta co f(2—f(x)):l<:> (x) o (x) o x=-2
2-f(x)=1 f(x)=1
x=1
Vay phuong trinh f (2 f (x)) =1 c6 ba nghiém phan biét.
Cau 2. Chohamso f(x) lién tuc trén R va c6 do thi nhu hinh bén.
y1
24—
|
I
1 4 1
I
-1 0 1 2
: l : -
: 1 LT
| |
I I
| |
I
S
S6 nghiém phan biét cua phuong trinh f ( f (X)) =-2 la
A 7. B. 9. C.3 D.5
Loi giai
Chen D
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ylk

_10

O

Dua vao hinh vé cia d6 thi ham so y = f (), ta thdy do thi ham s cat truc hoanh tai 3 diém
c6 hoanh d6 lan luot 1a x=x,, x =0 va X = X,.

bat t=f(x).

Phuong trinh f ( f (X)) =—2 tro thanh phuong trinh f (t)=-2.

Ta c6 nghiém ctia phuong trinh f (t)=-2 1a hoanh do giao diém ciia d6 thi ham s6 y = f (t)
va duong thang y=-2.

yn
2-__
1

it/
1of | \2 t
T T | -
| 1 |
| |
| |
l

_92 \y:—z

Dua vao hinh vé trén, ta thay do thi ham s6 y = f (t) ct duong thang y =-2 tai 2 diém phan
biét c6 hoanh d¢ lan luot la t=-1 va t=2, haytaco f(x)=-1va f(x)=2.

Truong hop 1:

Xét phuong trinh f (x)=-1, ta c6 nghiém ciia phuong trinh f (x)=—1 la hoanh do giao diém
cia d6 thi ham s y = f (x) va duong thang y =-1.
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yﬂ

Dua vao hinh V& trén, ta thay d6 thi ham s6 y = f (x) ct duong thang y =-1 tai 3 diém phan
biét c6 hoanh d¢ lan luot 13 X =X, (X, < X, <—1), X=X,, V& X = X;.
Vay phuong trinh f (x)=-1 c6 3 nghiém phan biét(1).

Truong hop 2:
Xét phuong trinh f (x)=2, ta c6 nghiém cua phuong trinh f (x)=2 1a hoanh d¢ giao diém
f

cia d6 thi ham s6 y = f (x) va duong thang y=2.

Y

i &

&

I = = — —

Dua vao hinh v& trén, ta thiy do thi ham s y = f (x) cdt duong thang y =2 tai 2 diém phan
biét c6 hoanh d¢ lan luot 1a x = X (X, <X,) va x=1.

Vay phuong trinh f (x)=2 c6 2 nghiém phan biét(2).

Tir (1) va (2), suy ra s nghiém phan biét ciia phuong trinh f (f (x))=-2 la5.

Cau 3. Chohamsé y= f(x) lién tuc trén R va c6 do thi nhu hinh dudi day.
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Y

S6 nghiém phan biét ctia phuong trinh f (f(x))+1=0 la

A 9. B. 8. C. 10. D. 7.
Loi giai

Chon A

f(x)=a (-2<a<-1)
Xét f(f(x))+1=0< f(f(x))=—1< | f(x)=b (0<b<1)
f(x)=c (1<c<2)
ok /y:c

Xét f(x
Xét f(x
Xét f(x
Cac nghiém ¢ trén khdng ¢ nghiém nao tring nhau nén (*) ¢6 9 nghiém phan biét

a (—2<a<-1): Dya vao do thi ta thdy y =a Cit do thi tai 3 diém phan biét (1).
b (0<b<1): Dua vao do thi ta thdy y =b cat d thi tai 3 diém phén biét (2).
¢ (1<c<2): Dyavao do thi ta thdy y = ¢ cdt do thi tai 3 diém phan biét (3).

)
)
)

Cau 4. Chohamso y = f (x) lién tyc trén R va c6 do thi nhu hinh V& sau
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2
S6 cac gia tri nguy@n cia tham sé m dé phuong trinh f (ﬂ'x)— m -1_ 0 ¢6 hai nghiém phan
biét 1a
AT B. 6. C.5. D. 4.
Léi giai
Chon C
m? -1

=0 c0 hai nghiém phan biét.

bt t=7",(t>0), khi do: f(z*)-

- m?-1

o f(t)= ¢ hai nghiém duong phan biét.

2

o -1< <l -3<m<3.

= mlas6 nguyén nén me{-2; -1, 0; 1; 2}.

. 1
Cau 5. Cho hamsé f(x)= 3 x® +2x% —3x+1. Khi d6 phuong trinh f(f(x))=0 cé bao nhiéu nghiém

thuc?
A. 9. B. 6. C.5. D. 4.
Loi giai.
Chon C
Bang bién thién cua ham s6 f (X) nhu sau:
X -0 O 1 3 4 +00
flx) - 0 + 0 -
] "2
-= 3
3 T~

. =0 =1
O day f(x)zlc{izsva f(x)z—%c{i :

Suyra f(f(x))=0<|f(x)=be(53).
f(x)=ce(3;4)

Phuong trinh f (x)=a c6 3 nghiém.

X)
Phuong trinh f (x)=b c6 1 nghiém.
Phuong trinh f (x)=c c6 1 nghiém.
Dé thay cac nghiém khong trung nhau nén phuong trinh da cho ¢6 5 nghiém.

Cau 6. Cho y = f(x)laham so bac 3 va c6 do thi nhu hinh v& bén.

DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 7
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Piang Viét Dong




ST&BS: Th.S Pang Viét Pong Truwong THPT Nho Quan A On thi TN THPT 2020

AY
4
3
2
1
1 x
[ ol 1 2 7
£ - A , n 297 | s . 19 ..
S6 nghiém thudc nira khoang i cua phuong trinh f (2sin X+1):Bla
A. 17, B. 15. C. 10. D. 16.
Lo giai.
Chon D

Vi y = f (x)1a ham s6 bac 3 nén diém udn cia DTHS 13 1(1;2).

_Zsinx+1:ae(—1'0)
Do dé, tir d6 thi ta co: f(23inx+1)=%@ 2sinx+1=be(12) < sinx=b7_1e 0;1) (2)
_23inx+1:ce(2;3)

AY
1
A — g S e ooty
’ N /- - Jl -
Lé___o \ / \ /
29716 -7 /2 -1

Dua vao db thi ham sé y = sin x trén nira khoang (—%Z%ﬂ} hodc dung duong tron lugng giac,
ta duogc:
- Phuong trinh (1) ¢6 5 nghiém phén biét.
- Phuong trinh (2)c6 5 nghiém phan biét khac 5 nghiém ¢ trén.
- Phuong trinh (3)c6 6 nghiém phan biét khac 10 nghiém ¢ trén.
Vay phuong trinh d& cho ¢6 16 nghiém trén nua khoang (—z;—zzﬂ} :
Cau 7. Chohamsd y = f(x) c6 db thi nhu hinh vé& bén. C6 bao nhiéu gié tri nguyén ciia m dé phuong
trinh fo| —1)= m c¢6 4 nghiém phan biét?
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y

A. 2. B. 1.

- Ham s6 y = f (|x|-1) la ham s6 chén nén d6 thi ham s6 nhan truc Oy 1am truc déi xtmg.
f(x-1) khix=0

-Taco f(|x-1)= (x=1) _
f (-x-1) khi x<0

+) Ta v& do thi (C,) cua ham sé y = f (x—1) dugc suy tir do thi (C)cta ham so y = f (x) da

O
w
o

C 4,
Loi giai

cho bang cach tinh tién (C) sang phai 1 don vi va bo di phan do thi ¢ bén tréi truc Oy .

u

1 2 3 4

=y
\

+) Sau d¢ 1ay d6i xtg phan d6 thi (C,) & bén phai truc tung
qua tryc tung thi duoc d6 thi cia ham sé y = f (|x| —1) .

Khi d6, dé phuong trinh d& cho ¢6 4 nghiém phén biét thi
ta phai co6 -3<m<1.
Suy ra, ¢ 3 s6 nguyén théa man bai toan.

Cau 8. Chohamsé y=f(x) lién tuctrén R c6 db thi nhu hinh Vv&.
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A f

S~

-2 —1 o 1 2 X
-1

C6 bao nhiéu gia trj nguyén cua n dé phuong trinh f (16cos” x+6sin2x—8) = f (n(n+1)) c6

nghiém xeR?

A. 10 B. 4 C.8 D. 6
Loi gidi

Chon D

Dua vao d6 thi ham s ta thdy ham s6 y = f (X) dong bién trén R .

Do do: f (16cos2 X+6sin 2x—8) = f (n(n +1)) < 16c0s” X+6sin2x—8=n(n+1)

1+ cos2x

<16 +6sin2x—8=n(n+1)<:>8cost+6sin2x=n(n+1)

Phuong trinh ¢6 nghiém x € R <> 8 +6° > n’ (n+1)2 <n’(n +1)2 <100

n(n+1)>-10 n>+n+10>0 11— _
(n+1) PR L <:>n2+n—10£0<:>1—msn£1+—m.
n(n+1)£10 2 2

n+n-10<0
Vi neZ nén ne{-3;-2;-1;0;1;2} .

Cau 9. Chohamsé y = f(x) lién tuc trén R va c6 do thi nhu hinh Ve.

Ay

Y

-1 0 2 3

-1

-2

Goi m la s nghiém cuia phuong trinh f ( f (X)) =1. Khang dinh nao sau day 1a dung?

A. m=6. B.m=7. C. m=5. D. m=9.
Loi giai

Chon B

Pt f(x)=u khi d6 phuong trinh f (f(x))=1tro thanh f (u)=1(1).

Nghiém ciia phuong trinh (1) 1a hoanh do giao diém cia d6 thi ham so y = f (u) va duong

thang y =1.
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Ay

'x

-2

Dua vao d6 thi ta c6 3 nghiém gia st u, e (-1; 0), u, €(0;1),u, e (2;3] .

Xét s6 giao diém ctia d6 thi ham s6 f (X) véi timg duong thdng y=u,, y=U,, y =U,.

3hy I

'lfl 0 \ 2 /é

Duya vao d thj ta co:
Phuong trinh f (X) =u,, véi u, e(-; 0) cho 3 nghi¢ém phan biét.

Phuong trinh f (X) =U,, Vdi U, € (0;1) cho 3 nghiém phan biét.

Phuong trinh f (x) =uj, vdi u, € (2;3] cho 1 nghiém duy nht.

Suy ra phuong trinh ban dau f ( f (X)) =1 ¢6 7 nghiém.
Cau 10. Chohamsé y = f (x) c6 d6 thi nhu hinh bén. Héi c6 bao nhiéu diém trén dudng tron lugng
giac biéu dién nghiém cua phuong trinh f [ f (cos 2X)] =07?
by

1

-1 O 1|

A. 1 diém. B. 3 diém. C. 4 diém. D. vo sb.
Loi giai

Chen C ‘

Ta ludn cé: —1<cos2x <1 nén tr do thi suy ra: 0< f (cos2x)<1.

Trén doan [0;1]: f[f(cos2x)]=0< f(cos2x)=0
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Trén doan [—11]: f(COSZX):0<:>C052X:0<:>2X:%+kﬂ'<:> x:%+k%.
Viy c6 4 diém.
Cau 11. Chohamsb f(x)=x"+2x>+5x—1. Sé nghiém thyuc cua bat phuong trinh
f(sin2 X—2sin x—3)2 f (0) trén doan [-37;37] la
A 3. B. 2. C.0. D. vo sb.
Léi gii
Chon A
f'(x)=5x*+6x*+5>0, VxeR = f(x) dong bién trén R

Khi d6, bt phuong trinh f(sinzx—Zsinx—S)z f(0) < sin®x-2sinx-320

sinx<-1
) <:>sinx:—1<:>x:—£+k2;r(keZ).
sinx>3 2
o . R . 5t m™ _3rx
Nghiém ciia bpt d4 cho trén doan [-37;37] la T, VAT

Cau 12. Chohamsb f(x)=x*—3x+1. Tim s6 nghiém ctia phuong trinh f ( f (X)) =0.

A. 5. B. 9. C. 4. D. 7.
Loi gidi
Chon D
Xét phuong trinh f (x) =0 x* —=3x+1=0 ding may tinh cam tay ta uéc lugng duoc phuong
X, = —-1,879
trinh c6 ba nghiém va | x, ~1,532 .
X, = 0,347
Xétham s6 f (x)=x’—3x+1, taco bang bién thién cia f (X) nhu sau:
T |-00 -1 1 +00
Yy + 0 - 0 +
3 +00
y / \ e
oo -1
f (X) ~-1,879
Xét phuong trinh f ( f (X)) =0(1) ta w6c luong dugc | f(x)~1,532
f(x)~0,347

Dua vao bang bién thién cua ham so f (x) ta co:
+Voi f (X) ~—1,879 phuong trinh (1) c6 1 nghiém.
+Véi f(x)~1,532 phuong trinh (1) c¢6 3 nghiém.
+Véi f(x)~0,347 phuong trinh (1) ¢6 3 nghiém.
Vay phuong trinh d& cho ¢6 7 nghiém.
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Cau 13. Chohamsd y = f(x)=ax® +bx? +cx+d c6 do thi nhu hinh bén dudi.
Ah-y

-2 o 1

‘V;‘i

-4

C6 bao nhiéu gia tri nguyén cia tham s6 m dé phuong trinh f2(x)—(m+5) f (x| +4m+4=0
c6 7 nghiém phan biét?

Al. B. 2. C.3. D. 4.
L oigiai
Chon C
Tir d6 thi ham s6 y = f(x), v& duoc do thi ham s6 y =/ (x) nhu sau:
ABJ"
4
i
-2 0 1 ’
f(x)=4 (@

4 2

Taco f2(x)—-(m+5)f(x)+4m+4=0< f(x)=m+1 ()
Tir d6 thi hamsd y = | f (XX suy ra phuong trinh (1) ¢ 3 nghiém phan biét.
Vay dé phuong trinh da cho ¢6 7 nghiém phan biét thi (2) c6 4 nghiém phan biét va khac vai
cac nghiém cua (1) ©0<m+1<4 < -1<m< 3. Do d6 co 3 gié tri nguyén ciia m .

Cau 14. Chohamsé f xac dinh trén R va ciing nhan gid tri trén tap R thoa man:
2f (x)— f (—x) =x" =12 +4vsi moi x, y thuoc R. Tinh gia tri f (1).
A f(1)=-1 B. f(1)=1 C. f(1)=9 D. f(1)=-9

Loi giai

Chon B
Cho x =1ta dugc 2f (1) — (—1) =1"-12 1)

3

+4=—7

Taco hé {2f(1)—f(—1):—7 @{
|- (1)+2f (-1)=17
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Cau 15. Cho ham s f(x) =mx* +nx® 4+ px® +qx +r, (véi m,n,p,q,r € R). Himsb y = f’(x)cé

d thi nhu hinh v& bén duéi:
Ay

sV

-1 o

= | Cn>
w

Téap nghiém ctia phuong trinh f (X) = r ¢6 s6 phan tir 1a

A 4. B. 3. C. 1. D. 2.
Léi gii

Chon B

Taco f'(x)=4mx’+3nx*+2px+q (1)

Dua vao d6 thi y = f'(x)ta thiy phuong trinh f’(x)=0c6 ba nghiém don 1a -1, %, 3.

Do d6 f'(x)=m(x+1)(4x—5)(x—-3)va m<O0.

Hay f'(x)=4mx’-13mx*-2mx+15m (2).

Tir (1)va (2)suy ra n=—%m, p=-mva q=15m.

Khi d6 phuong trinh f (X)=r < mx* +nx*+ px* +gx=0

& m(x4—%x3—x2+15x]:0

< 3x*—13x3—3x?+45x =0
Xx=0
& x(3x+5)(x-3)' =0 = x=-3
X=3

Vay tap nghiém cua phuong trinh f (x)=rla S = {—%;0;3}.

Cau 16. Chohamsé f xac dinh trén tap sé nguyén va nhan gia tri cling trong tap sé nguyén, thoa mén

f(1)=0 .
@ véi moi m,n la so6 nguyén.
f(m+n)=f(m)+f(n)+3(4mn-1)
Tinh f(19).
A. f(19)=1999. B. f(19)=1998. C. f(19)=2000. D.
f (19)=2001
Loi giai
Chon B
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m=n=1= f(2)=2f(1)+9=9
m=n=2= f(4)=2f(2)+45=63
m=n=4= f(8)=2f (4)+189=315

=n=8= f(16)=2f (8)+765=1395
m=2n=1= f(3)=f(2)+ f (1)+21=30
m=16;n=3< f(19)= f(16)+ f (3)+573=1998
Cau 17. Chohamsb y = f (x) lién tuc trén R va c6 d6 thi nhu hinh v&. T4p hop tat ca céc gia tri cla
tham s6 m dé phuong trinh f (cosx) =-2m+1 ¢ nghiém thudc khoang (0;%) la
A y

3

"
H
L

A (-11]. B. (01). C. (-11). D. (0:1].

Chon B
bat t = cosx. Khi do: XE(O;%j thi t(0;1).
Bai toan try thanh: Tim m dé phuong trinh f (t) =-2m+1 c6 nghiém t € (0;1) hay phuong

trinh f (x)=-2m+1 c6 nghiém x (0;1).

Tir d0 thi ta thiy diéu kién bai toan twong duong -1< —2m+1<l<0<m<1l,
Céu 18. Cho hamso y = f(x) cd bang bién thién sau.

Tim tit ca cc giai tri cua tham s6 m dé phuong trinh f(2tanx)=2m+1 cé nghiém thudc

khoang (O;%) :

1 1
A. —1<m<5. B. —1£m§5. C. —-1<m«<1. D. m<1.
Loi giai
Chon C
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bat t=2tanX,X€(0;%):>tE(O;2).

Phuong trinh f(2tan x) = 2m+1 c6 nghiém thudc khoang (O;%) :

= Phuong trinh f (t) = 2m+21cd nghiém thudc khoang (0;2) .
TuBBT tasuyra -1<2m+1<3< -1<m<1.
Cau 19. Chohamsb y= f (x). Do thi ham y = f'(x) nhu hinh v&
y

bt g(x)=3f (x)-x*+3x—m, v6i m la tham s6 thuc. Diéu kién can va du dé bt phuong
trinh g(x)>0 ding voi Vx| V3,3 ] 12
A m<3f(J3). B. m<3f(0). C. m>3f(1). D.
mzsf(—\/ﬁ).
Loi giai
Chon A
9(x)=0<3f (x)-x*+3x-m>0< 3f (x )—x3+3x>m

bat h(x)=3f (x)-x*+3x. Tacd h'(x)=3f'(x)—-3x*+3. Suy ra
V(3)-3r(~5) -5
h’(x@)=3f’(x@)—6=0
h'(0)=3f'(0)=0
h'(1)=31'(1)<0
Tir d6 ta ¢ bang bién thién
< | 3 0 N
h' - 0 _
h ) — h(0)
(e

Vay g(x)<m< g(x)<h(v3)=3f(V3).

Cau 20. Choham sb y = f '(x) c6 dd thi nhu hinh vé dudi day.
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Xét tinh don diéu caa ham sé g(x) =2 f (x) — x* — 2x ta dugc

A. Hamsb g(x) nghich bién trén (—o0;—-2);(-11);(2;+); dong bién trén (-2;-1);(L2).
B. Ham s6 g(x) dong bién trén (—o0;—2);(—11);(2;+o0); nghich bién trén (-2;-1);(1;2).
C. Ham sb g(x) ddng bién trén (—o0;2);(1;+0) ; nghich bién trén (-2;1).

D. Ham sé g(x) dong bién trén (—w;—gj;(o;gj; nghich bién trén (—%;0);@&00).
Loi giai
Chon B
Taco
X=-2
x=-1
g'(x)=2fT'(x)-2x-2,g'(X)=0<= f'(X)=x+1< 1
X =
X=2

Ta c6 db thi sau:

v

Ham s6 ddng bién trén (—o0;—2);(=11);(2;+00); nghich bién trén (-2;-1);(12).

Cau 21. Chohamsb f (x)xdc dinh va lién tuc trén R va c6 dé thi nhu hinh vé. C6 bao nhiéu gid tri

nguyén caa m dé phuong trinh 2. f (3—3\/—9x2 +30x— 21) = m—2019 ¢6 nghiém.
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A. 15, B. 14. C. 10.
Léi giai

1S

Chon D
Diéu kién: x e [1%}

Xét phuong trinh: 2.f (3-3-8x" +30x—21) =m-2019 (1).

13.

Ta co: —9x° +30x—21:4—(3x—5)2 :>0£\/4—(3x—5)2 s2:>—3£3—3\/4—(3x—5)2 <3.

Pt t = 3-3v-9x? +30x—-21, te[-33].
L \ . m—2019
Khi do, phuong trinh (1) tr¢ thanh: 2.f (t) =m-2019 < f(t):T (2).

Phuong trinh (1) ¢6 nghiém x e [1;%} <> phuong trinh (2)c6 nghiém t e[-3;3].

Dua vao do thi cia ham s6 y = f (x), phuong trinh (2)c6 nghiém t [-3;3]khi va chi

khi—ssm_ngﬂ@ 2009 < m < 2021.

Do meZ = me{2009, 2010, ..., 2021} .
Vay sb gié tri nguyén cia mla: 2021-2009+1=13.

Cau 22. Chohamsb y = f(x) xac dinh va lién tuc trén trén R c6 dd thi nhu hinh Vé.

Yy

c
I

Y/ QU o

C6 bao nhiéu gia tri nguyén cua tham s6 m dé phuong trinh 7 (5— 2N/1+ 3cosx) =3m-7

c6 hai nghiém phan biét thuoc [% ; %} ?

A 4. B. 7. C.6. D.5 .
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Loi giai
Chon C

bat t =5-2y1+3cosx (1). Vi Xe[%;%}:OSCOSXSlDtE[lﬁ]

3m-7
7

Phuong trinh dau tro thanh f (t)=

)
Nhan xét:

+V6i cosx=1=>t =1 nén khi t =1 phuong trinh (1) chi c6 mot nghiém thudc [% : %}

+V6i mdi t €(L3] thi phuong trinh (1) ¢6 hai nghiém thuoc [%ﬂ

Nhu vdy dua vao do thi ham s6 ta thdy phuong trinh dau c6 hai nghiém phéan biét thudc

3m—7:_4 M7
7

7.7 | khi phuong trinh (2) c6 mot nghiém t e [1; 3] = | -7 7
2 2 3m-7 —<m<—
-2< <0 3 3

Vi meZ=me{-7;-2,-1;,0,1;2}
Cau 23. Chohamsb y= f(x) c6 dao hamtrén R va c6 do thi la duong cong trong hinh vé& dusi. Dit

g(x)=f [ f (X)] . Tim s6 nghiém cua phuong trinh g'(x)=0.

A 2 B. 8. C. 4 D. 6
Loi giai
Chon B
f'| f f 0 Fi(x)=0
Tacod g'(x)=f'| f(x)[.f'(x)=
=0
f'(x)=0< "
X=X, €(2;3)
f(x)=0
f'[f(x)]=0< (x) .
f(x)=x¢<(23)
x=x €(-10)
+f(x)=0c|x=1
X=X, €(3;4)
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X=X, >X

f(x)= 2; :
+f(x)=x € ,B)C{X:XSG(OJ)
Vay phuong trinh g'(x)=0 c6 8 nghiém phén biét.

Cau 24. Cho ham sb f(x) c6 bang bién thién cua f'(x) nhu hinh sau:

€L I — —_

| 0 1 oo
oo 2 + o0
fa) \ / \/
—3 -

bat g(x) = f(x) — %xz + 2x. Ménh dé nao dudi day ding?

A.g(1) <g() < g(-1). B. g(-1) < g(0) < g(1).

C.g(-1) = g(1) > g(0). D. g(-1) = g(1) < g(0).
Loi giai

Chon B

Taco: g'(x) = ffx)—x+2,9g'(x) =0 f'(x)=x—-2
Do duong thang y = x —2 di qua (—1;—3),(1;—1) nén dua vao bang bién thién ta cé
g'(x) 20,vx = g(-1) < g(0) < g(1) ,

Cau 25. Cho ham so y = f(x) lién tuc trén R va c6 d6 thi nhu hinh vé bén. S6 nghiém thyc phan biét

cua phuong trinh f(]2cosx|) = 1 trén khoang (0;57”) la:

by
ol \2 [,
_2/ ) R \..L/ x
A 4. B. 3. C.s. D. 2
Loi giai
Chon C
; t=a€(-2;0)
pit  t=|2cosx| €[0;2], vxe (0;F) =5 f() =1 |t =be(0;2) & |2cosx|=he
t=c>2
(0;2)(%).
Db thi ham s6 y = |2cosx| trén khoang (0;57") nhu hinh vé bén.
A
;

/\_ ,/\ /’“\

™,

" N\ /;’
L\ _\ \,

1

Suy ra phuong trinh (x) c6 5 nghiém thuc phan biét trén khoang (057”)
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Cau 26. Cho ham sby = f(x) c6 d6 thi nhu hinh vé& sau

o 1 2

Tim s6 giao diém ctia d6 thi ham sé y = £(f(x)) va truc hoanh
A 2. B. 3. C. 4. D. 5.
Loi giai

Chon D
Phuong trinh hoanh do giao diém cta d6 thi ham s6 y = f(f(x)) va truc hoanh Ia: f(f(x)) =
0 (2).

. f(x)=2
oWl
S6 nghiém cua phuong trinh (1) 1a tong s6 giao diém cua do thi ham so y = f(x) va hai duong
thang song songy =2 vay = —2.
Tir dd thi ham s6 y = f(x), ta thiy tong s giao diém bang 5. Suy ra phuong trinh (1) ¢6 5n
ghiém phan biét.
Vay s6 giao diém ciia d6 thi ham s6 y = f(f (x)) va truc hoanh 13 5.

Cau 27. Chohamsb y= f(x)=ax’+bx*+cx+d co dao ham laham s6 y = f'(x)véi d6 thi nhu hinh

V€ bén.
Vi
X

Bict rang do thi ham s6 y = f (x)tiép xdc véi tryc hoanh tai diém c6 hoanh d¢ 4m. Khi d6 dd

thi ham sb cat truc tung tai diém co6 tung d6 1a bao nhiéu?

A 4. B. 1. C. 2. D. 4.

Loi gidi

Chon A

Tacod y=f(x)=ax’+bx’ +cx+d = f'(x)=3ax’+2bx+c

Do thi ham s6 y = f'(x)di qua céc diém A(-2;0), O(0;0)va C(-1;-3)néntaco
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12a-4b+c=0 a=1

c=0 ob=3=y="f(x)=x*+3x’+dva f'(x)=3x"+6x.
3a—-2b+c=-3 c=0
Goi tiép diém cua do thi ham s6 y = f (x)va truc hoanh 1a M (x,;0)véi X, <O0.
Tiép tuyén cé hé sé goc

, =0

X
k=0=y'(%)=0c3x%" +6x,=0< . 2.Vix0<0:>x0:—2.

0=~
M (-2;0)thudc d6 thiham s6 y = f (x) = -8+12+d =0=d =4,
Khi do y=f(x)=x>+3x*—4.Dd thj ham s6 cit truc tung tai diém c6 tung do 1a —4.

Cau 28. Chohamsd y = f(x) c6 db thi nhu hinh V& sau:

Sb nghiém cua phuong trinh [f (X + ) = f (xX* +1)-2=0 1a
Al B. 4. C. 3. D. 5.
Loi giai
Chon B
bat t = X*+1=>t2>1.
Ta thay ung véi t =1 cho ta mot gia tri cia X va ung voi moi gid tri t > 1 cho ta hai gia tri cua
X.
f(t)=-1
fit)y=2"
Tir d6 thi ham s6 y = f(t) trén [1;+o) suy ra phuong trinh f(t)=—-1 c6 1 nghiém t=2 va
phuong trinh f(t) =2 ¢ 1 nghiém t > 2 do d6 phuong trinh da cho cé 4 nghiém.
Vay phuong trinh d& cho ¢6 4 nghiém.

Phuong trinh d4 cho tré thanh: [f 1)]° - f(t)-2=0< {

Cau 29. ##Cho ham sé f (x) xac dinh trén R\{0} va c6 bang bién thién nhu hinh v&.

i e 0 1 +00
y = - 0 +
+o0 +°O\ /v—i_OC
Y \ 3
—0o0
$6 nghiém cuia phuong trinh 3| f (2x-1)-10=0 Ia.
A 2. B. 1. C. 4. D. 3.
Loi giai
Chon C
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N . 1 . x . ., .
it t =2x-1, ta cé phuong trinh tré thanh | f (t) :30. V6i mdi nghiém t thi c6 mot nghiém

X :% nén s nghiém t ciia phurong trinh | f (t) :% bang sb nghiém cua
3|f (2x-1)|-10=0.
Bang bién thién cia ham s6 y =|f (x)| Ia

r |—0oC T 0 1 400

Y - + - 0 +

+00 +0o0| [+oc +00
) \ /
0

Suy ra phuong trinh ‘f (t)‘ :% c6 4 nghiém phan biét nén phuong trinh 3‘f (2X—1)‘—10 =0

c6 4 nghiém phan biét.
Cau 30. Chohamsb y= f(x) c6 dao ham f'(x) trén R\{0} va c6 bang bién thién nhu hinh duéi.

Hoi phuong trinh | f ()| =2 ¢6 bao nhiéu nghigm?

X | —w 0 1 +oe
V - - 0 +
1 +x +x
— 1
A. 1 nghiém. B. 2 nghiém. C. 3 nghiém. D. 4 nghiém.
Loi giai

Chon C
Bang bién thién cho hamsé y = ‘ f (X)‘ nhu sau:

X —00 Xo 0 1 + oo

y - - 0 +

+00 +0

| \/ It

Dua vao BBT suy ra: phuong trinh ‘ f (x)‘ =2 ¢6 3 nghiém phan biét.

Cau 31. Chohamsé f(x)=x’—-3x*+1. S5 nghiém ctia phuong trinh \/f [f (X)+2]+4 =f(x)+11a

A 5. B. 6. C. 8. D. 9.
Loi giai
Chon B
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Patt="f(x)+2=>t=x"-3x"+3
Khi d6 phuong trinh tré thanh

t-1>0 t>1
f(t)+4=t-1< , =
f(t)+4=t"-2t+1 |24t +2t+4=0
t>1
t=2 {tzz
< = -
t=1++3
Lzliﬁ *V3

Xéthamsd y=t=x*-3x?+3

y’:3x2—6x:3x(x—2):0<:{
Ta c6 bang bién thién

X | —w 0 2

Y - 0 - 0 -

e

Dua vao BBT ta c6 phuong trinh t =2 c6 3 nghiém phan biét, phuong trinh t=1++/3 c6 3

nghiém phan biét. ‘
Vay phuong trinh ban dau c6 6 nghiém phan biét.

Cau 32. Pdthihamsd f(x)=ax*+bx’+cx’+dx+e co dang nhu hinh vé sau:

\ Ay |
: 2 J
\, | |
(Y A |
'i / O \-. f ?-_
25 -2 1.5\\1 f_fl‘l.ﬁ cﬁ@ 1 15 ' 2 25
! ./ \ r
1 !

\ f

\ r'

2 \

-3 II\'\ j

V

Phuong trinh a( f(x))' +b(f(x))’ +c(f(x))"+df (x)+e=0 (*) c6 sé nghiém la
A. 2. B. 6. C. 12. D. 16.
Loi giai
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\H Ay ||'
T —
N
v fo[ " SN
25 -2 -15\-1 A5 06 1 15[2 25
\ [
-1 \i ‘JL

Ta thay d6 thi y=f(X) cét truc hoanh tai 4 diém phan biét nén phuong trinh f(x)=0 c6 4
nghiém phan biét: x, €(-1,5,-1), x, €(-L-0,5), x,€(0;0,5), x, €(15;2).
Ké duong thang y = m, khi d6:

Véi m=x e(-15; —1) ¢6 2 giao diém nén phuong trinh f (x)= X, cd 2 nghiém.

Il

(
Véi m=x, €(-1,-0,5) c¢ 4 giao diém nén phuong trinh f (X) =X, c6 4 nghiém.
Véi m=x, €(0,0,5) ¢6 4 giao diém nén phuong trinh f (X)=x; c6 4 nghi¢m.
Véi m=x, € (1, 5 2) ¢6 2 giao diém nén phuong trinh f (x)=x, ¢6 2 nghiém.
Vay phuong trinh (*) ¢ 12 nghiém.
Cau 33. Chohamsb f:R — R thoa man diéu kién

f(x2+x+3)+2f (XZ—3X+5):6x2—10x+17,VXGR.

Tinh f(2018).

A. f(2018)=2018. B. f(2018)=2018

C. f(2018)=4033. D. f(2018)=3033.
Loi giai

Cheon C

Ta can thay X bai dai lugng nao do dé bao toan duoc sy xuit hién cua
f (x2 + X+ 3) va f (x2 —3X+ 5) trong phuong trinh.

2 i x+3=Xx%-3x+5< x=1-xX.

Do d6 ta can ¢ x
Nhu vay ta thay X boi 1-x.
Cubi cung ta tinh duoc:

f(x2+x+3):2x2+2x+3:2(x2+x+3)—3.

Vay f(2018)=2.2018—3=4033.
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Cau 34. Chohamsb f(x)co bang bién thién nhu sau:

y' + 0 - 0 + 0 -

NG

S6 nghiém thudc doan [0 5 }Cua phuong trinh f (Cos X) 21a

A.16. B.17. C. 18. D. 19.
Lai giai.
Chon B

el
-

C L el W

(D)
N
cosx=a(a<-1): vonghiem

“1< b<0) {cosx=b(—1<b<0)

coSX = b(
coSX = (O<c<1)

Tu BBT tathay: f(cosx)=2<
" Aty ( ) cosx=c(0<c<1)

| cosx= d(d >1):vonghiem

Dua vao duong tron luong giac, trén doan [0;97} thi:

- Phuong trinh cosx=b c6 8 nghiém phan biét.
- Phuong trinh cosx=c ¢6 9 nghiém phéan biét khac 8 nghiém & trén.

Vay phuong trinh f (cosx)=2c¢6 17 nghiém trén doan [0;97”}.

Cau 35. Chohamsb f (x) lién tyc trén R va c6 bang bién thién nhu sau:

v | -1 X, 1 1 +o0
' 2
v + 0 - 0 ~ 0 -
/ 3
y 2 /2
3 \ ¥ (-"o ) .
S6 nghiém thudc doan [0; 20207 | cia phuong trinh f (—cosx)=21a
A. 2021. B. 3030. C. 2020. D. 3031.
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Léi giai.
Chen D

—cosx=-1
cosx=1

Tu BBT tathdy: f(-cosx)=2< —cosx:l = 1
2 cosx:—z

cosx =a(a>1):voanghieam
Dya vao duong tron luong giéc, trén doan [0; 2020 | thi:
- Phuong trinh cosx =1c¢6 1011 nghiém phan biét.

- Phuong trinh cos x = —% c6 2020 nghiém phan biét khac 1011 nghiém & trén.
Vay phuong trinh f (-cosx)=2c6 3031 nghiém trén doan [0; 20207 ].
Cau 36. ##Cho ham so f (x)=ax’+bx* +bx+c c6 dd thi nhu hinh vé:

'

5]

S6 nghiém nam trong (%97”) cia phuong trinh f (cosx+1)=cosx+1 la
A. 6. B. 10. C. 4. D. 8.

Léi giai
Chen B
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]

X=ae (—oo; 0)
Tudothitacod f(x)=x<|x=be(0;1)
X=2
cosx+1l=ae(—»;0) cosx=a-1=t, e(—o0;-1) (VN)
Dodo f(cosx+1)=cosx+l<|cosx+1l=be(0;1) < |cosx=b-1=t,e(-10) (1)
CoSX+1=2 cosx=1 (2)
Dua vao duong tron luong giac, phuong trinh (1) 6 4 nghiém nam trong (77[ 977[)

Phuong trinh (2) ¢6 6 nghiém nam trong (7 97”)

N|§,°

I

Cau 37. Chohamséy = f (x)co dao ham trén R . Biét rang ham s6 y = f '(X) ¢6 dd thi nhu hinh vé

Vay phuong trinh ban dau c6 tat ca 10 nghiém nam trong (7”

bén duéi. Hoi do thi ham so y = f (3x—4) cdt duong thang y = —x +% tai nhiéu nhét bao nhiéu diém?

1O
SN

A. 5. B. 2. C. 3.
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Loi giai
Chon D

Datt=(3x—4):>x=ﬂ.

3

Phuong trinh hoanh d¢ giao diém la: f (3x—4) = —x+g(*)

S6 nghiém cuia (*) 1a s6 giao diém cua do thi ham s6 y = f (3x—4) va duong thang

y=—x+%. Thé t vao (*) ta co: f(t)+%—%=0.

Pt g(t)= f(1)+1-1 = g'(t)= f'(1)+2 =0 '(t)=—.
' 3 6 3 3

Quan sat do thi ta thdy f'(t)= —%cé 3 nghiém thyuc phan biét nén ham g (t) c6 3 cuc tri.

S6 nghiém I6n nhat cia phuong trinh g (t) =0 la 4. Suy ra phuong trinh (*) c6 ti da 4 nghiém

Vay chon dap an
D.

Cau38. Chohamsb y=f (X) lién tuc trén R ¢6 do thi nhu hinh v& bén. Hoi phuong trinh

f (2 —f (X)) =1 ¢0 tit ca bao nhiéu nghiém thuc phan biét?

VY
____1.4__
- /E\% z
; I
I I
| |
| |
A. 5. B. 6. C. 3. D. 4.
Loi giai

Chon C
: 2—-f(x)= f(x)
Tirdd thi tasuy ra: f(2-f (x))=1< , ,

. f(x):l:{:l_z.

« f(X)=4=>x=x<-2.
Vay phuong trinh ¢6 3 nghiém phan biét.

Cau 39. Chohamsd f(x)=x*-3x+1.Sé nghiém cua phuong trinh [ f (x)] -3 (x)+1=0 la

A 1 B. 6. C. 5. D. 7.
Loi gii

Chon D

Do thi ham s y = f (x)=x*—3x+1 ¢6 dang:
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Cau 40.

4

3

3 ! 21t 1o \1/2 3
L4

Dua vao d6 thi ta thiy phuong trinh f (x)=0 c6 3 nghiém x, €(-2;-1),%, €(0;1),%, €(1;2)

Néu phuong trinh [ £ (x)] ~3f (x)+1=0 cé nghiém x, thi f(%,)e{X, %%} .
Dua vao d6 thi ta c6:
+ f (x)=x,% €(-2;-1) c6 1 nghi¢m duy nhat.

+ f (X) =X,,%, €(0;1) c6 3 nghiém phan biét.
+ f(X) =X, X, €(1;2) 6 3 nghiém phan biét.
Vay phuong trinh [ f (x) ] ~3f (x)+1=0 c6 7 nghiém phan biét.

Cho ham s6 f(x) = ax* + bx3 + cx? + dx + e c6 d6 thi nhu hinh bén. Phuong trinh

\[f(,/f(x)) + 2 = f(x) + 1 c6 bao nhiéu nghiém thuc phan biét.

Ay
1 o 1] =

—1
A. 3. B. 4. C.2 D. 5.
Loi giai
Chon C
Ta co:

f'(x) =4ax® +3bx? + 2cx +d = 4a(x + Dx(x — 1) = 4a(x® — x) = f(x)
=a(x*—-2x?) +e.

. (f(0)=0 =0 =1 — 4 2
Va{f(_l):_1@{ia+e:_1@{gzo=>f(x)—x — 2x2.

bit t = ./f(x); (t = 0) phuong trinh tro thanh:
Jf)+2=t?+leJt*-2t2+2=t>+1lott*-2t2+2=(t?+1)’ o 4t* =1
1
ot= E(t = O)
Vay |/ f(x) = % e f(x)= iphu’orng trinh nay c6 2 nghiém.

Cau41. Chohamsb y= f (X) lién tuc trén R va c6 bang bién thién nhu sau
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r | —oo V2 0 V2 +00
Y + 0 — 0 + 0 —

VNN

C6 bao nhiéu gia tri nguyén caa tham s6 M sao cho phwong trinh 2f sinx— COSX =m-1

6 hai nghiém phan biét trén khoang (—Z 377[)

A. 13. B. 15. C. 12. D. 14.

Loi giai
bit t =sinX—CcosX .
Ta co: t'=cos X +sin X :\Esin(x+%) >0, VX e(—%;%)

Bang bién thién cua t =t(x) trén khoang ( z. 3”)

4’4
m o
T4 1
¢ +
V2

t /
3

Nhan xét: Dya vao bang bién thién cua t(x) trén khoang (—% 377[) ta thay véi moi

XE(—% 377[} c6 duy nhat mot glatnte( \/5\/5)

Do d6, phuong trinh 2 (sin x—cosx) = m—1 c6 hai nghiém phan biét trén khoang

(—% 377[) < phuong trinh 2 (t) =m—1 c6 hai nghiém phan biét trén

<—\/§;\/§)<:>—4< m-

Ma meZ=me{-6;-5;..;5;6} = c6 13 gia tri nguyén M théa man yéu ciu bai toan.

1<3<:>—7<m<7.

Cau 42. ##Cho ham s6 y = f (x) lién tyc trén R va c6 do thi nhu hinh v&.
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Y
3
2 [2 @
T >
o !
27 )\ :
16

S6 nghiém thudc doan [—ﬂ'; 27r] cua phuong trinh 2 f (2|sin X|)+1:O la
A.6. B. 2. C. 8. D.12.
Léi gii
Chon D
Pt t = 2[sin x|. Xétham t = g(x)=2[sinX| trén doan [—r; 2]

Ta c6 bang bién thién caa ham sé y = g(X) = 2[sin x| trén doan [-7; 27
0 T
" / \ / \ /
0 0 0
Dua vao BBT taco te [O, Z]VX IS [—71;277]

Néu t €(0,2) thi mdi gid tri t cho 6 giatri X thudc doan [—7; 27|

Lid

T

29

0

x |-«

b | k2| 5
b | ko | &y

2
2

Phuong trinh 2f (2[sin |)+1=0 tr¢ thanh f(t)z—% véi te[0,2]

; - 1 : A s
Dua vao do thj ta ¢6 phuong trinh f (t) = 5 c6 2 nghiém t phén biét thudc khoang
(0,2) nén phuong trinh ban ddu c6 12 nghiém phan biét thude doan [—7; 27

Cau 43. Chohamsé y = f(x) lién tuc trén R va c6 do thi nhu hinh vé&
Ay

1 L] 2 3

2

Goi M la s nghiém cua phuong trinh f (f(x))=0. Khang dinh ndo sau day dung.

A m=4 B.m=6 C.m=5 D.m=7
Loi giai
Chon D
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f(x)=x
Trddthitaco f(f(X)=0&|f(X)=1 véi —1<x<0; 2<x,<3
f(x)=x,

Truong hop 1: f(X) = x, c6 3 nghiém phan biét
Truong hop 2: f (x) =1 ¢6 3 nghiém phan biét
Truong hop 3: f(X) =X, ¢ 1 nghiém
Vay phuong trinh f (f(x))=0 c6 7 nghiém hay m=7.
Cau 44. Chohamsd y = f (x) lién tuc trén R va c6 do thi nhu hinh v&. Goi S 14 tap hop tit ca cac

gia tri nguy@n cia m dé phuong trinh f (sin x) = 2sin x + m ¢6 nghiém thudc khoang (0; 7). Tong cac
phan tir cia S bang

A. -10 B. -8
Chen C

Pit t=sinx=te(0;1]= f(sinx)=2sinx+m<m= f (t)—2t(te(0;1])

Xét g(t)=f(t)-2t,t(0;1]

=g'(t)=f'(t)-2<0vte(01]=g(t)e[-31)

Phuong trinh f (sinx)=2sinx+m c6 nghiégm < me[-31) = m={-3-2-1,0}.
Viy tong cac s6 12 S =6

@)
|
o
)
&n

Loi giai

Cau 45. ##Cho ham s6 f (x) lién tuc trén R c6 dd thi y = f (X) nhu hinh v& duéi day.

L
2
i 2 41 6 o
2 0
-6
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S6 nghiém thuc caa phuong trinh f (4+ f (ZX)) =2 la

A1l B.2. C.3. D. 4.
Loi giai
Chon B
Ta co:
L)
/ y=2
A 0
2 4]’: 6 1f_a !
|
I a
|
1
: y=—-6
Theo d6 thi :
4+ F(2)=-2
f(4+f(2x))=2<:> +1(2)
4+f(2")=a,(4<a<6)
THL) 4+ f(2)=—2 & f(2*)=—-6 & 2'=2 o x=1.
#) (Z)=-6= 5 < _a(km)

2*=c<-2(KTM)

TH2) 4+ f(2")=a < f(2')=a-4,(0<a-4<2) |2 =d <0(KTM) < x=log,t.
2" =t>4

Vi t>4 nén log,t >log, 4 =2>1 nén phuong trinh da cho c6 2 nghiém phan biét.

Cau 46. Cho ham s y= f(X) xac dinh va lién tuc trén R ¢ dd thi nhu hinh v&. C6 bao nhiéu gia tri

nguyén cia m dé phuong trinh 2- f (3—3x/—9x2+30x—21)= m—2019 ¢6 nghiém.

13.

1S

A. 15. B. 14. C. 10.
Loi gidi

Chon D

Ta c6 —9x? +30x—21=—(3x—5)’ +4 <4 nén V-9x* +30x—21¢[0;2].
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bat t = 3-3/-9x2+30x-21 thi te [—3; 3]. Ta can tim sd cac gia tri nguyén cia m dé phuong

trinh f (t) :% c6 nghiém t [-3;3].

Tir d6 thi suy ra duong thang y = m_szg cat do thi y = f (t);t e[-3;3] khi va chi khi

—Ssm_—msa;azr[n%f(t),vacﬁngtfrdéthitacé l<a<15.
Do d6 2009 <m<2a+2019 va 2021< 2a+2019<2022. Ma me Z nén 2009 <m<2021.

Vay c6 tat ca 2021—2009+1=13 gia tri nguyén cia m thoa man.

Cau 47. Chohamsb y = f(x) c6 dd thi nhu hinh V& sau.

S6 nghiém cuaa phuong trinh [ f (e& )T —f (e&)— 2=0 la
A 1l B. 2. C. 3. D. 5.
Chon B

Diéu kién x>0.

bat t=e”.Dox20=>t>1 va g véi moi gia tri t >1 chi cho mot gia tri x>0.

f(t)=-1

f(t)y=2

Tur d6 thi ham s6 y = f (t) trén [1+00) suy ra phuong trinh f (t)=-1 c6 1 nghiém va phuong

Ta c6 phuong trinh tré thanh: [ f (t)]2 -f(t)-2=0< |:

trinh f (t)=2 c6 1 nghiém khac v6i nghiém cta phuong trinh f (t) =—1.
Vay phuong trinh d& cho ¢c6 2 nghiém.

Cau 48. Chohamsb y = f(x)lién tuc trén R c6 dd thi nhw hinh v&. Phuong trinh f (1— f (x)) =0c0 tat

ca bao nhiéu nghiém thyuc phan biét?

Loi giai
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Chon C
Tir d6 thi ham s6 ta c6 :
1—f(x):m(—2<m<—1) f(x):l—m
f(l—f(x)):0<:> 1—f(x):n(0<n<1) IS f(x):l—n
1—f(x):p(l< p<2) f(x):l—p
+) Do—2<m<—-1=2<1-m<3= phuong trinh f(x)=1-m c6 1 nghiém x,.
)

+) Do 0<n<1=0<1-n<1= phuongtrinh f(x)=1-n c6 3 nghiém x,,X,,X,.

+) Do 1< p<2=>-1<1-p<0=> phuong trinh f(x)=1-pco 3 nghiém X, X,,X

5776777 "

Dua vao db thi ta thiy 7 nghiém nay phan biét.
Vay phuong trinh dd cho ¢6 dung 7 nghiém phan biét.

Cau 49. Cho ham sb bac ba y = f (x)cé do thi nhu hinh v&.

Ay
2

L -

2

1
-

ettt A

C6 bao nhiéu giéa trj nguyén cua tham s6 M dé phuong trinh f( f (cos x)+2)= f(m)co

nghiém trén nira khoang [0;7)?

A 3. B. 2. C. 4. D.5.
Loi giai.
Chon A
Str dung duong tron luong gidc va qua sat do thi ta thay:
xe[0;7)= cosxe(-L1]= f (cosx)e[-2;2)
= f (cosx)+2e[0;4)
=/ f (cosx)+2€[0;2)
= f( f(cosx)+2): f(m)e[-22)

= me[-2;2)\{-1} = me{-2;0;1}.
Vay c6 tat ca 3 gia tri nguyén.
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Cau 50. Chohamsb y=f (X) c6 dd thi 12 duong cong trong hinh v& dudi day

. v

Goi S Ia tap hop tat ca cac gia trj nguyén cia m dé phuong trinh f ( f (|X|+1)) =mcé 4nghiém

phan biét thudc doan [—2;2]. S6 phan tir caa S 1a
A 7. B. 8. C. 3. D. 4.

Loi giai
Chon D
Goi (P)1a @6 thi hams6 y = f (x)
V& db thi (RB)cua db thi ham s6 y= f(x+1)bang cach: Tinh tién d6 thi (P)cua ham s6
y = f () theo phuong cuia truc hoanh sang tréi 1don vi.
V& d6 thi (P,)ciia ham s6 y = f (|x|+1) bang cach: Giir nguyén do thi (P)ndm bén phai truc
tung réi lay dbi xtmg phan d6 chinh phan d6 thi d6 qua truc tung, ta dugc dd thi (P, ) ctia ham
s6 y = f(|x|+1). Do d6, ta c6 do thi ham s& y = f (|x|+1)

F

-

X
| | | ] | e
\:a}/ A 3
1 1
1 1
...._.1..........
24
Pat t= f (|x|+1), voi xe[-2,2]=>te[-10].
Ta ¢6 phuong trinh f (t)=m(1).
Néu t=0cho ta ba nghiém phan biét x[-2;2].
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Néu t =—1cho ta hai nghi¢m phan biét x €[-2;2].
Néu t €(-1;0)thi mdi gia tri cta tcho ta bén nghiém phan biét x€[-2;2].
Vay phuong trinh d& cho c6 bén nghiém phan biét khi va chi phuong trinh (1) c6 dung 1
nghi¢m te(-L0) < f(0)<m< f(-1) <3<m<8.
Vay S cé,tét ca 4 phan tu.
NHAN XET : Céch giai 2 : Chon ham f (x) = (x-1)(x-3)

Cau 51. Cho hai hamsd f(x)va g(x)=x’—5x*+2x+8. Trong d6 ham s6 f (x)lién tuc trén R va co

db thi nhu hinh vé dudi day.

]
]
]
f ]
| ] 1 I|
]
]
]

S6 nghiém cta phuong trinh g ( f (X)) =01a

A 1. B. 3. C. 6 D. 9
Loi giai

Chon C

pat f(x)=ax’+bx’+cx+d,a=0= f'(x)=3ax’+2bx+c.
f'(1)=0 3a+2b+c=0 a=1
f'(=1)=0 _ _ _

Theo hinh vé co: (1) = 3a-2b+c=0 = b=0 = f(x)=x"-3x+1.

f(1)=-1 a+b+c+d=-1 c=-3
f(0)=1 d=1 d=1
Xx=4

Taco: g(X)=0 < X -5x* +2x+8 <= | x=2 .
x=-1

x}—-3x+1=4 x*—3x-3=0 (1)

f(x)
SuyrA. g(f(x))=0<| f(x)=2 <[ X -3x+1=2 «|x*-3x-1=0 (2)
f(x)=-1 | x*-3x+1=-1 |x*-3x+2=0 (3)

Ta thay: (1) c6 mot nghiém, (2)c6 ba nghiém, (3)c6 hai nghiém.
Vay g( f(x))=0co 6 nghigm.

Trang 38
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Cau 52. Chohamsb f(x)=x"+x"—x*+x>-2x*+2x-10 va g(x)=x’—3x+2. Dat

F(x)=g [ f (X)] . Tim tt cd céc gié tri cua tham s m d€ phuong trinh F (X)=m c6 ba nghi¢m thuc

phan biét.

A. me(-13) B. me(0;4) C. me(3;6) D. me(L3)
Loi giai

Chon B

, 7x° +5x" —4x> +3x* —4x+2=0(1)
, f'(x)=0

Taco F'(x)=f'(x)g'[f(X)]. F'(x):0c{ ' | f(x)=1

A L P

(1)VO nghiém vi 7x° +5x* —4x> +3x* —4x+2 >0 VX

Béan bién thién:

S(x) —m -1 1 +
Fix) + 0 - 0 +

F(x) B /4 \\—\ D/,’/_HD

Vay F(x)=m c6 ba nghiém thyc phén bit thi me(0;4).

Cau 53. Cho hai hamsé f (x)va g(x)déu c6 dao ham trén R va thoa man:
f3(2-x)-2f?(2+3x)+x%.g(x)+36x=0, véi VxeR.Tinh A=3f(2)+4f'(2).
A 11. B. 13. C. 14. D. 10.
L i giai
Chon D
Véi VxeR, taco f3(2—-x)—2f%(2+3x)+x%.9(x)+36x=0(1).

Dao ham hai vé cua (1), ta dugc

-3f%(2-x).f'(2-x)-12f (2+3x).f'(2+3x)+2x.g (x)+x*.9'(x)+36 =0 (2).
f*(2)-2f2(2)=0 (3)
-3f%(2).f'(2)-12f(2).f'(2)+36=0 (4)
Tir (3),taco f(2)=0v f(2)=2.

Véi f(2)=0, thé vao (4)ta duge 36=0(v0 Ii).

Vi f(2)=2, thé vao (4)ta duge —36.F'(2)+36=0 < f'(2)=1.

Vay A=3f(2)+4f'(2) =3.2+4.1=10.

Tir (1)va (2), thay x=0, ta co {

Cau 54. ##Cho ham s6 y = f (x) c6 d6 thi nhu hinh v& bén dudi. S6 nghiém thuc cua bat phuong trinh

1+f(x3—3x2+1)2\/Zfz(x3—3x2+1)+2 13

| ¥ |
I'| 2 |
\ f'
| 1 |
2 "\ 1 o 1/ 2 =
PN :
\\LZ__. __\_xi/
-1
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A.5. B.4. C.3. D.2.
Loi giai
Chon B

Pit a= f(X3 —3x° +1) ta duoc bat phuong trinh
1+a>0 az-1

l+a>V2a’+2 < S, o , _<a=1.
1+2a+a’>2a"+2 |(a-1)"<0

Véi a=1taduoc f(x°-3x*+1)=1. Dat t=x"-3x"+1 ta dugc PT f(t)=1(*).

V& dudng thang y=1 1én d6 thi da cho ta duoc PT (*)c6 1 nghiém t=t e(-2;-1) va 1
nghiém t=t, €(12).

Ta c6 BBT cua ham s6 y = x* —3x* +1 nhu sau

X |0 0 2 +o0
3’

""/\/’

V6i t=t, ta dugc PT x® —3x? +1=t,. Dya vao BBT ta thiy PT nay c6 3 nghiém phan biét.

V6i t=t, ta dugc PT x*—3x® +1=t,. Dya vao BBT ta thay PT nay c6 1 nghiém.
Vay BPT da cho c6 4 nghiém thuc.

Cau 55. ##Cho ham s6 y = f (x) 1a ham bac 3 va c6 bang bién thién nhu sau

b — -1 1 +oo

v

""/\/’

Phuong trinh f?(sin x+cosx)+1+sin 2x:2\/§sin(x+%] f (sinx+cosx) c6 may nghiém

thuc thudc doan [—57” 5_”}

[ SV ]

Al B.3. C.4. D.6.
Loi giai
Chon B
Vi ham s6 ¢6 2 diém cuc tri [a x=+1 nén f'(x)=3ax’-3a= f(x)=ax’-3ax+d . Theo

2a+d =2 {azl

BBT thi do thi ham s di qua 2 diém (-1;2)va (1,-2)nén =
—2a+d=-2 " [d=0

Suyra f(x)=x°-3x.
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Taco f?(sinx+cosx)+1+sin2x= Zﬁsin(x+%] f (sinx+cosx)

o fz(sin X +€0S X ) +(sin x+cosx)2 = 2(sinx+cos x) f (sin x+cos x)

<:>[f(sin x+cosx)—(sinx+cosx)]2 =0 f(sin x+cosx):sin X + COS X

bat t =sin x+cosx :\/Esin(x+%], te[—\/ﬁ;\/i] ta dugc phuong trinh

f(t)=t=t3>-3t=t
(H=te c{t:ﬂ(loa'i)

Véi t =0 ta duogc \/Esin(x+%]:0<:>x:—%+kn, keZ
, bm Vs 5z 3 R , n
Taco —Tg—z+kn37<:>—lgkSE:k:—l,k:O,kzl.VayPT c6 3 nghiém.

Cau 56. ##Cho y = f (x) 1a ham sb bac ba va c6 bang bién thién nhu hinh vé

T —00 -2 2 +o00
f) + 0 - 0 +
1 +o00
oo 1

C6 bao nhiéu gia tri nguyén me(-5;5) dé ham sé g(x)=f (f(x)+m) co 4 diém cyc tri?

A. 5. B. 6. C.7. D. 8.
Loi giai
Chon B
g'(x)=f'(x).f'(f(x)+m)
’ f'(x)=0
(=0 = {f’(f(x +m)=0
[x=-2 [x=-2
X=2 X=2 o ]
S f(x)+m:—2 & f(x)+2:— , trong d6 x =-2 va x =2 la hai nghiém béi lé.
| f(x)+m=2 | f(x)-2=-m
bat f,(x)="f(x)+2 va f,(x)=f(x)-2, tacé dd thi sau
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L/
; /]
N

A B

17~

/ -3

f1(515>/ /fﬁ (z) -

L. mE(—5,5) N N N A . X N X P 3 . ’ 7
Vi ” va nhin vao do thi, ta thay ham s6 g(x) c6 4 diem cuc tri < g'(x)=0 c6 4
me

o

nghiém boi lé < m e {-4;-3,-1;1,3,4}.

Cau 57. ##Cho ham s6 f (x) c6 bang bién thién nhu sau:

T —00 -1 0 1 400

f(x) - 0 + 0 - 0 +

f(z) o \1/3\1/ o

S6 nghiém thuoc khoang (—7;7) cua phuong trinh f*(cosx)— f (cosx)=2 la
A.5. B. 6. C.7. D. 9.
Loi giai

Chon A ,
bit t =cosx, xe(-;7). Taco bang bién thién (*)

x | & 0 V4

1 I

///
qa >l
=>te(-11].
f(t)=2 @

Phuong trinh dé cho trg thanh f2(t)-f (t)-2=0< :
Tu bang bién thién ciia d¢ bai, véi te(-L1] ta c6 nghiém cua phuong trinh (1) la

t=ae(-10) hay t=be(0;1) vanghiém cua phuong trinh (2) la t=1.

DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 42

Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thiy Ping Viét Pong




On thi TN THPT 2020

ST&BS: Th.S Bang Viét Pong Trwong THPT Nho Quan A
1 -0 -1 a o0 b 1 400
f'(x) - 0 +1 0 - ( +
+0o0 3 400
/() — -
T~ T~
-1 —1
Tir bang bién thién (*), ta co:
X=X (-0
t=ae(-L0)= % ) o
X=X, 6(0;71') X - X X35 0 Xy X, T
t 1
X=X, e(-r;0 =
t=be(01)= o< ) -
x=X, €(0;7) =

t=1= x=0.
Vay, phuong trinh d& cho ¢6 5

nghiém phan biét thuoc khoang (-7; 7).

Cau 58. Cho hamsb y = f (x)c6 do thi nhu hinh v& duéi day. Goi S 1a tap hop tat ca cac gié tri ciia

tham sé m dé phuong trinh f (3— Ja—x2 ) — m ¢6 hai nghiém phan biét thudc doan [—\/E : J§] . Tim tap

S.

A S:_(—l;f(B—\/E)]

Chon A

bu ||
|
I|' |1 |'I§
[ L
N
B. 5=(f(3—«/§);3]
D. S=[-13].

Loi giai

Xét phuong trinh f(3—\/4—x2)= m. Didukién 4-x* >0 2<x<2.

DPit t=3-v4-x?Véi x e

vat'=0< x=0.

[—\/E;\@]Ta cot' = \/4)i—x2
6 t=3—+/4—x? trén doan [—\/E; \/5}

Bang bién thién ciia ham s
T —V2 0 V3
t’ — 0 +
2
t

”\/

Trang 43
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Nhan xét:

+) Mdi t e (1;3—\/5} chota 2 giatri x e [—\/E;\/ﬂ
+) M&i te(s—\/ﬁ;z}cho ta mot gia tri xE[—\/E;\/é}

+) t =1cho ta 1 nghiém duy nhat x =0.

J|.I|'l|l

Dua vao d6 thi ham s6 y = f (X)ta suy ra duong thang y =mchi cat d6 thi ham s6

y="f (t) nhiéu nhat tai mot diém trén [1; 2].
Do d6, dé phuong trinh f (3— Ja—x? ) =m ¢ hai nghiém phan biét thuoc doan [—\/E; \/5} thi

me(—l;f(s—ﬁ)]

Viy, cac gia trj cia m can tim la m e (—1; f (3—&)} :

Cau59. Chohamsé y=f(x)=ax"+bx’+cx* +dx+k véi (a b, ¢, d, k e R). Biét d6 thi ham sb
y= f’(X) ¢ d6 thi nhu hinh v&, dat cuc tri tai diém O(O; 0) va cit truc hoanh tai A(3; 0). C6 bao nhiéu
gié tri nguyén cia m trén [—5;5] dé phuong trinh f (—x2 +2X+ m) =k ¢06 bon nghiém phan biét?

'y
3

2

) 1| R

S T2 3\ &
1
)
A 0. B. 2. C.5. D. 7.
Loi gidi

Chon B
Tir d6 thi ta thay f'(X) khong thé c6 bac nhé hon hoac bang 2, do d6 a0
Tasuyra f'(X)=ax’(x—3), a=0. D4 thi cia né di qua A(2;1) nén

Trang 44
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1=a.22.(2—3)<:>a=—%.
x? x* X3
Suy ra f’(x):—I(x—s‘),dodé f(x):—E+Z+k.

4oy x=0
Taco f(x):k<:>—:—6+xj+k:k<:{ .

—X>+2x+m=0

Suyra f(—x*+2x+m)=k < .
—X*+2x+m=4

Phuong trinh —x* +2x+m=0 (1) c6 hai nghiém phan bi¢tkhi A} =1+m >0 m> -1,

Phuong trinh —X* +2X+m=4(2) c6 hai nghiém phan biét khi A) =1+m-4>0<m>3.

2 -
—X, +2X%,+m=0

Hai phuong trinh (1) va (2) néu nhu ¢6 nghiém chung x, thi ,
—X, +2X%, +m=4

V0 Ii). Suy ra phuong trinh (1) va (2) khdng c6 nghiém chung.

=4=0 (

, m>
Do vay dé phuong trinh f (—x*+2x+m)=k c6 4 nghi¢m ph?mbiétthi{ , < m>3.

m>

Do m nguyén va me[-5;5] nén me{4;5}. Vay c6 2 gia tri ciia m.

Cau 60. Cho ham s f (x) 12 ham sé da thuc bac ba c6 d6 thi nhu hinh bén dudi. S6 nghiém thudc

khoang (0;37) cua phuong trinh f (sinx—1)=sinx la

yA
2r )
_1 i .
Il o] 1 X
A. 5. B. 6. C. 2. D. 3.
Léi gii

Chon C
biat t =sinx—1. Khi d6, phuong trinh d cho tré thanh f (t) =t+1.
V& @6 thi ham s6 y = f (t) va duong thang y =t+1 trén cing hé truc toa d6 Oxy .

AN
S
=Y

-1
t=-1
Turdothitacod f(t)=t+le|t=1
t=m, (m>1).
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Vi t =1 thi sinx—1=1< sin x =2 = phuong trinh v6 nghiém.
V61 t =m thi sinx—1=m < sin x=m+1. Phuong trinh ndy vd nghiém vi m+1> 2.
OVéi t=-1thisinx-1=-1<sinx=0< x=kr, (ke Z).

Do xe(0;3r)va keZ nén 0<kzr <37 < 0<k<3<ke{l,2}.
Vay phuong trinh da cho ¢6 dang 2 nghiém thuoc khoang (0;37) la x=7;x=2x.

Cau 61. Chohamsb y= f (x) c6 do thi nhu hinh vé sau

Co bao nhieu s6 nguyén m thuoc doan [-2019;2019]sao cho phuong trinh
2%(x) —(4m2 —-2m +1) f (x)+2m?-m=0 c6 dung 8 nghiém phan biét.
A. 1 B. 2020. C. 2019. D. 2
Loi gii

Chon D

2£%(x)—(4m? —2m+1) f (x)+2m*—m =0 (1)
o 2f (x)[f (x)—(2m’ —m)]—[ f(x)-(2m? —m)] =0

1

f == 2

- @
f(x)=2m*-m (3)
Dua vao do thi ta thiy phuong trinh (2)c6 bon nghiém phan biét.
Pé phuong trinh (1) c6 dung 8 nghiém thi phuong trinh (3) €O 4 nghiém phan biét khac

e[ f(x)-(2m*-m)|[2f (x)-1] =0

nghiém cua phuong trinh (2).

\ 1 2
Yéu cau bai toan meZ:>2m2—meZ:>2m2—m¢E va 2m2—m:2(m_%) _%2_%.

X .| 2m m=0
Dua va db thj ta c6 o 21 @{ .

Vay ¢6 2 nguyén cia m thoa man.

Cau 62. Biét rang d6 thi ham s6 bac bon y = f (x) dugc cho nhu hinh V& sau
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y

\%\ X
Tim s6 giao diém ciia d6 thi ham séy = g (x) =] f '(x)]2 — f(x).f"(x) va truc hoanh.

A 4. B. 0. C. 6. D. 2.
Loi giai

Chon B

Ta thdy do thi ham s6 y = f () ct truc hoanh tai 4 diém phan biét 0; X;; X,; X, nén
f(x)=ax(x—x)(x—x,)(x—x;),a=0.

Khi do
fr(x)=a(x—x)(X=%,)(X=Xs)+ax(x—x%,)(x=%;)+ax(x—x)(x—x;)+ax(x—x,)(x—x,)
Vi X #0;X; X,; X, thi

f'ix) 1 1 1 1

==+ + +
f(x) x X=X X=X, X—X

[f'(x)]:f"(x).f(x)— )] 1 4 1
(f

Do dé
(x 2 x) f"(x) = ©i+ 1 + ! + 1
LF0)] = f(x).F"(x)=0 X (x=x%)" (x=%)" (x-x)

Viy db thi ham s6 y = g (x)=[ f'(x)] — f (x).f "(x) khdng cit truc hoanh.

> =0, vO nghi¢m.

Cau 63. Cho ham sb f (x) lién tuc trn R va c6 d6 thi nhu hinh v& bén.
M

S6 gia tri nguyén cua tham sé m dé phuong trinh
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f#(cosx)+(m-2019) f (cosx)+m—2020=0
c6 ding 6 nghiém phén biét thudc doan [0;27] 1a

A 5. B. 3. C.2. D. 1.
Loi gidi
Chon C
Phuong trinh f#(cosx)+(m-2019) f (cosx)+m—2020=0 (1).
f(cosx)=-1

f (cosx)=2020-m’
Dua vao dd thi ham sé

T
xe[0;27] X= E
Xét phuong trinh: f (cosx)=-1=cosx=0 =

Phuong trinh (1) c6 6 nghiém phén biét khi va chi khi phuong trinh f (cos x) =2020—m c¢ 4
nghiém phan biét khéc %37” trén doan [0;27].
< f(t)=2020—m c6 2 nghiém phan biét t € (~11]\{0} véi t =cosx

< -1<2020-m<1<2019<m< 2021.
Vay c6 2 giatri nguyén cia m la 2019 va 2020.

Cau 64. Chohamsé y = f (x) c6 dd thi nhu hinh vé bén. S6 nghiém thuc ciia phuong trinh

‘f (x3 —3x)‘ =§ 1a

A. 6. B. 10. C. 3. D. 9.
Loi giai

Chon B

Tir d6 thi ham s y = f (x) suy ra d thj ham s6 y =|f (x)] 12
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y

Dit t=x’-3x, ta co: ‘f(x3—3x)‘:§<:>|f(t)|=§.

Tir d thi trén suy ra phuong trinh | f ()| =§ c6 sau nghiém phan biét t=t., (V6i i =16 va

t<-2; 2<t,,t;<2; t,,t.,t, >2).
Xétham sd t(x)=x*—3x,tacod: t'(x)=3x>-3; t'(x) =0 <= x==+1.
Bang bién thién cua ham t(x) Ia:

T -0 -1 1 +00
t/(x) + 0 - 0 +
2 400

Dua vao bang bién thién, ta co:

- Phuong trinh x® —3x =t, ¢6 mot nghiém (do t, < -2).

- Méi phuong trinh x* —3x =t,, x*—3x =t, ¢6 ba nghiém phan biét (do -2 <t,,t, <2).

- Méi phuong trinh x* -3x =t,, x*-3x =t,, x* —3x =t, c6 mot nghiém (do t,,t,,t, > 2).

Vay phuong trinh ‘f (x° —3x)‘ =§ c6 10 nghiém.
Cau 65. Chohamsb y= f (x)lién tuc trén R va c6 do thi nhu hinh Ve,

YA

2 X
-

O

@SR PR

27
16

C6 bao nhiéu gia tri nguyén cia tham s6 m dé phuong trinh f (2[sinx|)= f (%) c¢6 dung 12
nghiém phan biét thugc doan [—r;27]?

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

Chon C

Ta c6 bang bién thién cua ham s6 y = g(x) =2sin x| trén doan [—r; 27 ]
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_x e, 3T
x |-m 2 0 2 T R 2n
3 2 2
£(x) / \ / \ / \
0 0 0 0

Phuong trinh f (2|sin X|) = f (gj c6 ding 12 nghiém phan biét thudc doan [—ﬂ; 27r] khi va chi
khi phuong trinh f (t) = f (gj c6 2 nghiém phan biét t €(0;2).

Dua vao do thiham sé y = f (X) suy ra phuong trinh f (t) = f (gj c6 2 nghiém phan biét

0<M <2
2 O<m<4
te(0;2)khivachikhi —2 < f[M]<0 o =met
16 |2 m_3 m 3
272

Do m nguyén nén me {1;2} . Vay c6 2 gia tri cia m thoa man bai toan.

Cau 66. Chohamsd y= f (x)=ax’+bx’+cx+d (a#0) cé dd thi nhu hinh v&. Phuong trinh

f ( f (x)) — 0 c0 tat ca bao nhiéu nghiém thyc?

A.5. B. 9. C. 7. D. 3.

Chon C
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x,=ae(-2-1)
Tur hinh vé trén ta thay f (X) =0<| X, =b 6(0;1) nén phuong trinh
X =ce(L2)
f(x)=ae(-2-1) (1)

f(f(x))=0<]| f(x)=be(0;1) (2).
f(x)=ce(L2) (3)
D& thay: *) phuong trinh (1) ¢6 1 nghiém duy nhéat X <—2
*) phuong trinh (2) ¢6 3 nghiém phan biét
*) phuong trinh (3) ¢6 3 nghiém phan biét khac 4 nghiém d& tim dugc & trén.
Vay phuong trinh f (f (x))=0 ¢ tat ca 7 nghi¢m phén biét.
Cau 67. Chohamsb y=f (x) c6 bang bién thién nhu sau

fo S — —1 ] 1 +nc

f(x) + 0 - 0 + o -

fx) x/2\(}/2\‘x

Hoi ¢6 bao nhiéu diém trén duong tron lwong giac biéu dién tap nghiém caa phuong

trinh f ( f (cos x)) =27

A 2. B. 3. C.6. D. 4.

Loi giai
Chon D

Dua vao bang bién thién ta co: f ( f (cos x)) =2& l:

cosx=t,(1), (t, <-1)
cosx=t,(2), (t,>1)
Dé thay phuong trinh (1) va (2) déu vo nghi¢m.

+ f(cosx)=—1<:>
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[cosx=1,(3), (t, <-1)
cosx=t,(4), (-1<t, <0)

5(5), (0<ty<1)
| cosx=1,(6), (t; >1)

+ f(cosx)=1<
cosx =t

Ta thay phuong trinh (3) va (6) déu vo nghiém con phuong trinh (4) va (5) mdi phuong

trinh tap nghiém caa nd déu duoc biéu dién boi hai diém trén dudng tron lugng giac.

Vay tap nghiém cua phuong trinh f ( f (cos x)) =2 duoc biéu dién boi bon diém trén duong

tron lugng giéc.
Cau 68. Xét tat ca cac s6 thuc a, b € (0; 1) va ham sb da thuc f(x) c6 dd thi nhu hinh vé bén:

Y

y = f(x)

&

pPit g(x) = f(f(x)). S6 nghiém thuc phan biét cia phuong trinh F(x).a9" @ +

g'(x).b7®) = f(x) + g'(x) la

A. 14, B. 10. C. 12. D. 17.
Loi giai
Chon C
pat | =) i 3 > v u — v
at {v = 9'(x) phuong trinh dd cho thanh w.a’"+v.b*=u+vou(a’—-1)+

v.(b*—1) =0 (1)
D& thay [z ~ 8 thoa méan phuong trinh (1).

Truong  hop {;‘:8 ta c6 w(a’ - +v.(*-1)=00 2+ =0
bu_bO _
u-0 =0 (2)

a®

Ma cac ham s6 y = a¥, y = b* déu nghich bién véi a,b € (0; 1), do d6 a::O <0,

0, nhu vay phuong trinh (2) v6 nghiém.

_ fx)=0
. u=0 _ [f(x)=0 "(x) = 0
roow w0 el rmrrw =0 f ) =0
x € {-2,0,2}
x € {a,0,1,2}(a € (-2;0))
f(x) €{a,0,1,2}(a € (-2;0))
Tir d6 thi ctia ham sb £ (x) suy ra:
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+ phuong trinh f(x) = a c6 1 nghiém;

+ phuong trinh f(x) = 1 ¢6 3 nghiém;

+ phuong trinh f(x) = 2 ¢6 3 nghi¢m;

Vay tong so nghiém cia phwong trinh d& cho la 12 nghiém.
Cau 69. Chohamsb y = f (x)=x’—4x+3c6 bao nhiéu gia tri nguyén ciia tham s6 m dé phuong trinh:
f2(]x])—(m—-6) f (|x|)—m+5=0c6 6 nghiém thuc phan biét.

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

Loi giai
Chon D
+) Ta ¢6 d6 thi ham s6: y = f (x) = x* —4x+ 3 nhu hinh v&:

ek 2t

+) D6 thi ham s6 y = f (|x]) =|x|" — 4|x|+3nhu sau:

8

+ + + + + 1
) v V J j 6
Bl

+) Ta c6:
f2(]x|)—(m-6) f (]x|)-m+5=0. (1).

() =1 .
f(|x])=m-5 (2 p '
(¥) @) f(]x)=m-5 (2)
Phuong trinh (1) cd 6 nghiém thuc phan biét thi phuong trinh (2)c6 4 nghiém thuc phan
biétx = £2.

Dua vao d6 thi ham sb ta c6: ~-1<m-5<3<4<m<8.
Vay c¢6 3 gia tri nguyén ctia tham s6 m.
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Cau 70. Chohamsé y= f(x)=mx*+nx’+ px’ +qgx+r, trong d6 m,n, p,q,r € RBiét rang ham sb
P.q g

Y= ad thi nhu hinh vé bén.

Téap nghiém ctia phuong trinh f (X) =16m+8n+4p+2q+rc6 tit ca bao nhiéu phan tir.

A 4. B. 3. C. 5. D. 6.
Loi giai

Chon A

+) Taco y=f(X)=mx* +nx® + px> +gx+r = £'(x) =4mx® +3nx* + 2px +q (1)

+) Dya d6 thi y = f'(X)suy ra f'(x)=0c6 3 nghiém phén biét x = -1;x =1;x =4

Dodé m=0

Va f'(x) = 4mXx+1)(x-1)(x-4) < f'(X) =4m(x’-1)(x—4)

& F/(X) =4m(x3-4x* —x+4) = 4mx*—16mx* — 4mx +16m (2)

n= 16 m
3n=-16m T3
Tur (1) va (2) taduogc < 2p=-4m << p=-2m
q=16m q=16m

Suyra f(x)=mx* —%mx3 —2mx? +16mx+r
+) phuong trinh f (x) =16m+8n+4p+2q+r

< mx* —%mxs—me2 +16mX+r=16m+8n+4p+2q+r
< mx* —%mﬁ —2mx% +16mx =16m +8.(—%) m+4(-2) m+2.16m

o X —% X3 — 2% +16X =16+8.(—%) +4(-2) +2.16
-9

oxt - By oy +16x+§=0(*)
3 3

+) Xét g(x) =x* —%XS —2x° +16x+§:> g'(x) =4x° -16x* —4x+16
x=-1

=0'X)=0=|x=1
Xx=4

Bang bién thién
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(AN

Suy ra (*) c6 4 nghiém phén biét

Cau 71. Phuong trinh \/2— f (x) = f (x) c6 tap nghiém la T, ={20;18;3}. Phuong trinh

\/Zg X —1+§/3g X)—-2 =29(x) c6 tap nghiém T, = {0;3;15;19} . Hoi tap nghiém cta phuong trinh

,/ +1 1/ +,/g ¢6 bao nhiéu phan ter?

B. 7. C. 6. D. 5.
Loi giai

Chon C
Diéu kién: 1
g(x)= >

Taco \/2—f(x) = f(x)@{
Lai co \/Zg(x)—1+§/39(x)—2 =29(x)
< g(x)—4/29(x)-1+g(x)-%3g(x)-2=0
- 92(><)—2@J(><)+1+ g°(x)=39(x)+2
g(x)+\/29(x)—1 X)+0(x)33g(x 2+,/ 3g
(001 [a(-1] [g +2]
g(x)+\/Zg(x)—1 X)+9(x)33g(x 2+./ 3g
= [o0)-1] ; o SO
g(x)+429(x)-1 X)+9(x)33g(x)-2+3 3g

< g(x)-1=0=g(x)=1< xeT, {031519

o f(x)=1<xeT, ={20;18;3} .

=

Do do, ta co
JE) () +1=T(x) +fa(x) < | T (x)-1]{1-{a(x) |-0
f 1
[ >
g(x)=1
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x eT, ={20;18;3}
xeT, ={0;3;15;19}
& xeT,UT, ={0;3;15;18;19; 20}
Cau 72. Chohamsb y = f (x)=ax’+bx+cc6 do thi (C)(nhu hinh v&). C6 bao nhiéu gid tri nguyén

cua tham s6 mdé phuong trinh £ (|x|)+(m—2) f (x))+m—3=0¢6 6 nghiém phan biét?

y

A. m=4. B. m=3. C. m=2. D. m=1.

Chon B

* V& d6 thi ham s6 (C')ciia ham s6 y = f (|x|): Giit nguyén phan d6 thi (C)nidm phia bén
phai truc Oy, bo di phan dd thi(C)bén trai truc Oy va lay doi xtmg phan d thi(C)phia bén
phai truc Oy qua truc Oy .

*Taco f2(|x)+(m-2) f(x)+m-3=0 c{f

* Tir d6 thi (C'), ta co:

- Phuong trinh f (|X|) =-1c0 hai nghiém1a x=2,x=-2.

- Y&u cu bai todn <> phuong trinh f (|x|)=3-m ¢6 bon nghiém phan biét khac +2 <> Duong
thang d :y = 3—mcét do thi (C")tai bon diém phan bi¢t khac A, B

& -1<3-m<3«< 0<m<4.Suyra me{l,2,3}.
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Cau 73. Chohamsb y = f (x)=ax* +bx®+cx’ +dx+e trong d6 a,b,c,d,e 1a cac h¢ sb thuc c6 db thi

nhu hinh V& sau day.
i)

——m ] == ——

—_—
|
—
=,
Nt
=

E

S6 nghiém cta phuong trinh f (1/ f (X))+ f(x)+2f(x)-1=0la
C. 2.

A. 3. B. 4. D. 0.

Loi giai
Chon B
*) Phan tich: Pay 1a bai toan tuong giao dira vao do thi.
-Phuong phap chung giai bai tap loai nay 1a ta thuong bién doi phwong trinh dwa vé dang
f(x)=m, (meR).

- Ta thdy Vé tréi cia phuong trinh c6 chira |/ f (), f (1/ f (X)), do d6 dé bién doi phuong trinh
vé dang f(x)=m tacan ditan phu t=./f(X).

-Ngoai ra ta c6 thé tim ham s6 f (x)=ax" +bx’+cx* + dx+e co do thi nhu gia thiét.
Sau day t6i xin trinh bay 2 cach.

Céach 1: Bién d6i phuong trinh.

bicu kién: f(x)>0.

Pt |/ (x) =t. Dua vao db thi va két hop didu kién ta c6 t €[0;1].

Phuong trinh tré thanh f (t)+t°+2t-1=0

o f(t)=-t*-2t+1 (1)

Ta c6 do thi hams6 y = f (t)va y =—t* —2t+1 nhu hinh V& bén dusi.

¢ &

y= f(t 3
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Trén doan [0;1] d thi ham s6 y = f (t)va do thi ham s6 y=g(t)=-t*-2t+1 cét nhau tai
mot diém duy nhat.

Do d6 phuong trinh (1) c6 duy nhat nghiém ,t =/m e (0;1), voi me(0;1).

Hay phuong trinh tvong dwong véi f (x)=m, .

Y ] @&

y:f{'] -2

Vay phuong trinh d& cho c6 4 nghiém phan biét.
Cach 2:
biéu kién: f(x)=0
Pat |/ f (x) =t. Dua vio d thi va két hop diéu kién ta co t €[0;1].
Phuong trinh tré thanh f (t)+t°+2t-1=0
o f(t)=-t*-2t+1 (1)
D6 thi ham s6 f(x)=ax'+bx’+cx’+dx+e di qua diém (0;0),(L1),(-L1) nén
e=0 e=0
a+b+c+d=1qa+c=1 (2)
a-b+c-d=1 b+d=0
Ta co f'(x)=4ax’ +3ox* +2cx +d va ham s6 dat cyc tri tai x=+1 nén
4a+3b+2c+d=0 3b+d=0
{—4a+3b—2c+d=0<:>{4a+20=0 (3)
Giaihé¢ (2)va(3)tacé a=-1Lb=0;c=2;d =0;e=0.
Do d6 f(x)=-x"+2x".
(1) e -t'+2t° =—t*-2t+1, te[0;1]
o -t +3tP+2t-1=0.
Xétham sé h(t)=-t*+3t*+2t -1, vt €[0;1].
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_t:1+\/§
2
Co h'(t)=—4t°+6t+2 = h'(t)=0< t:#
t=-1
Lap bang xét dau cua h(t) _
¢ o -1 1‘;5 0 1 1+;5 o

+ 0 - 0 + 0 -
Ham sb dong bién trén t €[0;1] nén phuong trinh —t* +3t* + 2t—~1=0 c6 duy nhét nghiém.
Su dung MTCT ta c6 nghiém t ~0.336 hay /f (x) =0.336 < f(x)~0.11.
Do d6 phuong trinh da cho c6 4 nghiém phén biét.
Luu ¥: Viéc tim ra nghiém thugc [0;1]cua phuong trinh h(t)=0c6 thé ding MTCT véi chuc
nang MODE 7.
Cau 74. Cho ham sb f(x) c6 dao ham trén R\{b} va ham s6 g(x) c6 dao ham trén R. Biét d6 thi cua

hai ham s6 y = f'(x) vay = g'(x) nhu hinh vé& dudi. it h(x) = f(x) — g(x) va S = —[h(x + b)]? +
h(b + x2)(1+ 2h(c)) — [h(c)]? Véi a, b, c 1acac sb thuc di biét. Khang dinh dang véi moi x # 0 132

A. S € [h(c); h(a + ¢)].. B. S < h(c).

C. S € [h(c); h(a + b)]. D. S € [h(a); h(c)].
Lo giai

Chon B

Tir db thi da cho tasuy ra h'(x) = f/(x) = g'(x), () =0 & f() =g’ & [ Z &
Lap bang bién thién ta co
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X —o0 a b C 400
h'(x) — 0 + + 0 —
h(c)

h(x) / \
h(a)

Lai c0 S = —[h(x + b)]?> + h(b + x*)(1 + 2h(c)) — [h(c)]?
= S =—[h(x +b) — h(c)]?> + h(b + x?) < h(x? + b) v x —[h(x + b) — h(c)]? < 0,Vx
#b
Tir bang bién thién suy ra (g_]fx)h(x) = h(c).
Vi:x?+b>b,Vx #0néntaco h(x?>+b) < h(c),vx # 0.
Vay S < h(c),vx # 0.

Cau 75. Chohamsé y = f(x), hamsé y = f'(x) lién tuc trén R va c6 dd thi nhu hinh v&

Bét phuong trinh f (x)<m—x*—x (m la tham s6 thuc) nghiém dung véi moix €(—2;0) khi

va chi khi

A. m>f(0). B. mzf(—2)—10. C. m>f(—2)—10. D. mzf(O).
Loi gidi

Chen D

Dya vao d6 thi ham s y = f'(x) suyra f'(x)>-1vxe(-2;0).

Taco f(x)<m-x°—x,vxe(-20)< f(x)+x +x<m,Vxe(-2;0) (1)
bt g(x)=f(x)+x*+x.Khidd g'(x)=f'(x)+3x*+1>0,vxe(-2,0).
Bang bién thién

X -2 0
g'(x) -
f(0)
g(x)
£(-2)-10

Vay g(x)<m,xe(-2;0)=m=> f(0)

Cau 76. Cho céc sb thuc a, b, ¢ < 0 va ham s6 f(x) c6 bang bién thién nhu sau:

DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 60
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Piang Viét Dong




ST&BS: Th.S Pang Viét Pong Truwong THPT Nho Quan A On thi TN THPT 2020

T — OO a b 0 “+0o0

f'(z) + 0 0 +

1 +0oC
f(a) /\/ﬁ/

Phuong trinh £(f(/f(x) ) + f(x) +/f(x)) = £(1) c6 s6 nghiem Ia.

A. 3. C. 4. D. 2.
Loi giai
Chon A
T — 0 ( b ] =00
I'(z) + 0 0 i+
i +'x

f(x) / \ /1 =& =)

bat: t = /f(x), (t = 0) phuong trinh tro thanh f(f () + t2 + t) = f(1)(%).

Tir bang bién thién ta thay trén trén nira khoang [0; +0) ham sé £ (x) dong bién do d6 (x) &
fO+t?+t=1o f(t)+t?+t—1=0(2).

Xét ham s g(t) = f(t) + t? +t — 1 trén nia khoang [0; +) c6 g'(t) = f'(t) + 2t + 1 >

0,vt > 0.

- s . g(O):—1<O , - a 4 _
Mat khéac: {g(l) — FA)+1>0 = ¢(0).g(1) <0 = pt (1) c6 nghiém duy nhat t = ¢, €
(0;1).

Vay /f(x) = t, © f(x) = t2 € (0; 1). Phuong trinh nay c6 3 nghiém vi duong thang
y = t2 € (0;1) cat d6 thi ham sé f(x) tai 3 diém phan biét.

Cau 77. Chohamsb y=f(x) vahamso y=g(X) c6 dao ham xéc dinh trén R va c6 d6 thi nhu hinh

vé dudi day:

2

, A . . . o F(x . :
Co bao nhiéu gia tri nguyén caa tham s6 m dé phuong trinh ( )zm cd nghiém thudc

9(x)
[-2;3]?
A. 4. B. 5. C.7. D. 6.
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Loi giai
Chon D

—h

EX) . Dua vao do thi, ta thdy cac ham s6 f (x) va g(x) lién tuc va nhan
X

gia tri duong trén [—2;3] , do d6 h(x) lién tuc va nhan gia tri duong trén [—2;3] :

Xét ham s6 h(x)=

(o]

N—"

Ngoai ra véi xe[-2;3], dé thay f(x)<6, g(x)=1 nén h(x)zf(X)SG, ma

h(O):%:?:G nén mg](h(x):G (1).
Lai c6 h(x)>0 véi moi xe[-2;3] va h(-2)=1 nén 0<[rp2i;£}h(x)£1 (2).
Phuong trinh %: m c6 nghiém trén [-2;3] khi va chi khi [rpzlg} h(x)sm< Er_lza;lg](h(x) (3).
Tu (1), (2) va (3), kéthop véi meZ, tacd me{1;2;3;4;5;6} .

Cau 78. Cho ham sd bac ba y = f (x) c6 dd thi trong hinh duéi ddy. S6 nghiém thyc cua phuong trinh

2f2(x*-1)-9f (x*~1)+10=0 Ia

3 —=2 .3 hO

A 2. B. 3. C. 4. D.6.
Loi giai
Chon C
Pit t = x*—1,t > -1. Ta duoc phuong trinh sau:
[t=a,(t<=3) (1)
t=-2 (1)
F)=2  ||t=p(-1<b<0)
2f2(t)-9f (t)+10=0< 5|0
f(t):z t=c (c<a<-3) (I)
t=d (-2<d<-1) (I)
|[t=e (-l<e<b<0)

xX*~1=b | x=%J1+Db
Suy ra: & :
x*-1l=e |x=xl+e

Vay phuong trinh ¢ 4 nghiém phan biét.
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Cau 79. Chohamsb y= f(x) c6 dd thi nhu hinh vé

N

S6 nghiém ctia phuong trinh ‘ f (X3 —3x% + 2)‘ -1=0Ia
A 9. B. 10. C. 11. D. 12.

Loi giai
Chen C

Tir dd thi ham s y = f (x) suy ra do thj ham s y =|f ()| nhu sau:

=1(1)

‘f (xg’—3x2 +2)‘—1:0<:>‘f (x3 —3x? +2)
, phuong trinh ‘f (t)‘ =1 ¢6 5 nghiém

Pt x° —3x*+2=t. Dya vao do thi ham s6 y =|f (x)
phan biét 1:

1
t,t,t,t, tvei 1<t <0=t,, E<t3<g’ 2<t, <3<t;.
Xétham s6 g(x)=x>-3x"+2
g'(x) =3x* —6x

X=2
"(x)=0
0'(x) c{x:o

Bang bién thién
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T |—o0 0 2 —+00
y + 0 - 0 +
2 “+00
Y / \ /
—00 _2

Khi @6, s6 nghiém cta cac phuong trinh
X2 —3x2+2=t, X’ =3x*+2=t,, X’ =3x*+2=t,, X* -3x* +2=t,, x*-3x* +2 =t lan luot
bang 3, 3,3, 1, 1. ‘
Vay tong so nghiém cta phuong trinh (1) bang 11.
Cau 80. Cho ham sb f(x) co dao ham lién tuc trén [—3; 3] va ham sé y = f'(x) c6 d6 thi nhu hinh vé
(x+1)?

bén. Biét f(1) = 6vag(x) = f(x) — —

Ménh dé nao sau diy dung?

A. Phuong trinh g(x) = 0 c6 dung hai nghiém thudc [—3; 3].

B. Phuong trinh g(x) = 0 c6 dung mot nghiém thuoc [—3; 3].

C. Phuong trinh g(x) = 0 khéng c6 nghiém thugc [—3; 3].

D. Phuong trinh g(x) = 0 c6 dung ba nghiém thuoc [—3; 3].
Lo giai

Chon B

(x+1)?

Taco: g(x) = f(x) ——===9'(x) = f'(x) - (x +1).
V& duong thang y = x + 1 trén cng mot hé truc toa do vai dd thi ham sé y = f'(x) (nhu hinh
V€ bén).
Tur d6 thiqta thay: g'(x) = f'(x) — (x + 1) > 0, Vx € (=3;1) (do duong cong nam phia trén
duong thang), g'(x) = f'(x) — (x + 1) <0, vVx € (1;3) (do duwong cong nam phia dudi
duong thang).

2
Taco: g(1) = f(1) - =6-2=4,
Bang bién thién:
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X -3 1 3
g'(x) + -

g(x) //////,/////”’ “‘\\\\\\\\\\*

Dua vao do thi ta thay: di¢n tich S, 16n hon 4 (trong phan bén tri ¢6 nhiéu hon 4 6, mi 6 ¢4
dién tich bang 1), do do:
a<s,=[ g @dxea<g@)|; e 4<g)-g(-3) e g(-3)<0.
Mt khéc dién tich S, nho hon 4 (trong phan bén phai c6 it hon 4 6), do do:
4>8,=—[ g (dx 4> —gx)} & 4> g(1) - g(3) © g(3) > 0.
Viy phuong trinh g(x) = 0 c6 diing mot nghiém thudc doan [—3; 3] (nghiém ndy nam trong
khoang (—3;1)).
Cau 81. Cho ham sb bac bon y = f (X) c6 dd thi nhu hinh V&,

Y y=f(z)
ANNE
o \/ x
Goi (C,) va (C,) lan lugt 1a d6 thi ciia ham s6 y = f"(x [f )]2 va y = 2020*. S6
giao diém cua (C,) va (C,) la
A. 4. B. 0. C. 1 D. 2.

Loi giai
Chon B
Giasi: y=f(x)=ax"+bx’+cx* +dx+e véi a=0.
Tir d6 thi ham sb ta thiy phuong trinh f (x)=0 c6 4 nghiém phan biét nén ta co:
f(x)=a(x=x)(x=%)(Xx=%)(X=%,) Véi X, X,, X, X, a4 nghiém cta phuong trinh
f(x)=0.
Suy ra:
=al (X=X ) (X=% ) (X=X; )+ (X =% ) (X=X, ) (X =%, )+ (X =% ) (X =% ) (X=X, ) +
+(X=%, ) (X=X, ) (x=%,) ]
1 1 1 1

(%)
Do do: = + + +
f(X) X=X X=X X=X X-X,

%f'(x)}’:f"(x)f(x)( () __ 1 N S
f(x) (f (%)’ (x=%)" (x=%)" (x=%)" (x=x)’

VX e R\{X %, 1 %%, } -
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D& thdy tai cac diém {X;X,;X;X,} thi y= f”(xi).f(xi)—[f’(xi)]zgo(i=1,4)va
2020° > 0.
Neén: f"(x).f (x)—(f'(x))" =2020" vé nghiém trén R .
Vay (C,) va (C,) khong c6 diém chung.
Cau 82. Choham sé: f(x)=x>—6x%+9x. Pat f*(x)= f(f**(x)) (véi k 1a s6 tu nhién 16n hon 1).

Tinh sb nghiém cua phuong trinh f6(x)=0.
A. 729. B. 365. C. 730. D. 364.
Loi gii
Chon B

Cé: f(x):x3—6x2+9x:0<:{
x=3
FK(x) =0 f(fk-l(x))zo@{fi_l(x)zo
Frl(x) =3

Ma f(x)=3c6 3 nghiém phan biét déu thuoc khoang (0;4), f (x)=a véi a thuoc (0;4) ciing
c6 3 nghiém phan biét.

Pit u, la s6 nghiém ctia phuong trinh f*(x)=0.C6 u, =2

Dit v, la s6 nghiém ctia phuong trinh £*(x)=3. C6: v, =3; v, =9;...;v, = 3

k
Taco: u, =u, , +V, , =2+3+F +.. +3 " =1+1+3+3F +..+3"' = %
6
1
Vay u, =~ _ 365,
2
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