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LOI GIGI THIEU

Vi ky thi THPT Quég Gia hién nay, cac bai toan ludn c6 mot chd diang nhat dinh va ngay

cang bién héa ra thanh nhiéu dang, diéu nay lam cho nhiéu ban hoc sinh té ra vo cting ling

tang khi ddi mat vé6i cac dang toan nay, mot phan chua cé phuong phap lam va dong thoi

cling chua dugc ti€p xdc nhiéu véi dang bai tap nay. V6i tu cach 1a nhiing ngusi da trai qua
ky thi THPT Qudc Gia va nhiéu ky thi thit khac bon minh quyét dinh viét nén cuén ebook

nay nham gii t6i cho cac si td 6n thi THPT Quéc Gia nam nay c6 thé tdng on tap lai va tiép

xGc v6i nhiéu bai toan hon dé chudn bi cho ky thi THPT Quéc Gia dang dén rat gan. Cac

bai toan trong ebook nay chi yéu dugc trich o cdc dé thi thi clia cac truong, mot s6 bon

minh ty sang tac, mot s6 suu thm 0 cac thay co trén mang. Xin gli 10i cdm on t6i

—_

. Thay Nguyén Pang Ai — Thuan Thanh Bic Ninh

. Thay Pao Van Tién — THPT A Nghia Hung

. Thay b6 Vin bc
. Anh Pham Minh Tudn — PH Béch Khoa Ba Nang

Ban Ngo Nguyén Quynh — DH Su Pham Quy Nhon

. Thay Nguyén Chién

2
3
4
5. Anh Nguyén Quang Huy — DH Su pham Thai Nguyén
6
7
8

Ban Ta Cong Hoang — THPT Chuyén Lé Khiét

Da gitp minh déng thoi viét ra nhiing tai liéu hay dé bon minh tham khao. Thay mat nhém

tac gid gom

Nguy&n Minh Tudn — DH FPT Ha Noi

Nguyén Thi Kim Anh — THPT Chuyén Nguyén Trai
Nguyén Quang Phat — THPT Chuyén Nguyén Trai
Nguyén Nam Trung

Nguyén Ti€n Ding — THPT D6 Luong 3 — Nghé An
Ma Trung Hiéu — THPT Trinh Hoai Bc

Cam on moi ngudi da theo déi fanpage. Chidc cac ban c6 moét mua thi thanh cong!

Moi y ki€n déng gop vui long gtii vé dia chi

NGUYEN MINH TUAN - K14 PAI HOC FPT
EMAIL: tuangenk@gmail.com
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PHUONG PHAP GIAI TOAN DO THI

I.LY THUYET.

Tap chi va tw liéu todn hoc

Trudc khi vao céc bai toan cu thé chiing ta can nam chac cac kién thic sau.
Cdch vé va tinh tién d6 thi ddc bi¢t — Thidy Nguyén Chién

PO THI CACH VE
y=f(—x) Lay doi xting d6 thi y = f(x) qua truc Oy.
y=—f(x) L&y d&i xtiing d6 thi y = f(x) qua truc Ox.

y= ()

+ Giir nguyén phan d6 thi bén phai Oy cta d6 thi y = f(x).
+ B6 phan d6 thi bén trdi Oy cua y = f(x), 18y d6i xting phan do6 thi
dwoc gitr qua Oy .

+ Giir nguyén phan d6 thi phia trén Ox ctia d6 thi y = f(x).
+ B6 phan db6 thi phia dudi Ox cua y = f(x), ldy d6i xting phan d6
thi bi b6 qua Ox .

7

Thuec hién lién hoan bién d6i d6 thi y = f(x) thanh d6 thi y = ‘ f(x)

sau d6 bién di ¢ thi y =|f (x)| thanh do thi y =|f (|x])|.

y =[u(x)|v(x) véi

(C):y=u(x).0v(x)

+ Giir nguyén phan do thi trén mién u(x)>0 cta d6 thi y = f(x).
+ B6 phan d06 thi trén mién u(x)<0 cua y = f(x), 18y d6i xting phan

do thi bj b6 qua Ox .

y=f(x)+m véi

Dich chuyén d6 thi lén trén m don vi

m>0
y=f(x)-m véi o ,
Dich chuyén d6 thi xudng dudi m don vi.
m<0
y=f(x+n) véi o
Dich chuyén d6 thi sang trai ndon vi.
n>0
y=f(x—n) véi o
Dich chuyén d6 thi sang phai n don vi.
n<0
y=f(px) v6i p>1 | Co db thi theo chiéu ngang hé s p.
y=f(px) véi Gian do6 thi theo chiéu ngang hé sd 1
O<p<1 p

y=qf(x) véi g>1

Gian do6 thi theo chiéu doc hé sd q.

‘ Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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y=qf(x) véi g<1 | Co do thi theo chiéu doc hé s6 l
q
Vé y= ‘ f (x)‘ trede sau d6 tinh tién d6 thi 1én trén hoac xudng dudi
y=|f ()] +m
tuy theo m.
Tinh tién d6 thi qua trai, phai tuy theo msau d6 lay d6i xirng qua
y= ‘ fx+ m)‘ truc Ox (Gitr nguyén phan trén Ox, bo phan dudi Ox, 18y d6i xting

phan bi bo qua Ox).

Tinh tién d6 thi qua trai, phai tuy theo m sau d6 18y doi xing qua
y = f(|x|+m) truc Oy (Gitt nguyén phan bén phai Oy, bé phan bén trdi Oy, 1ay

d6i xirg phan dwoc gitr nguyén qua Oy ).

Vé y=f (|x|) triede sau d6 tinh tién d6 thi sang trai hodc phai tuy

y=f(jx+ml)

theo m.

Sé'diém cuc tri cia ham tri tuyét déi — Thay Nguyén Chién.
e Goi m la s6 diém cuc tri cia ham s6 y = f(x) va k la s6 giao diém gitta d6 thi
y=f(x) v6i truc Ox.
= S0 diém cuc tri cua d6 thi ham s6 y = ‘f(x)‘ la m+k.
e Goi m la s diém cuc tri c6 hoanh d6 duong ctia ham s& ctia ham s6 y = f(x).
= s0 diém cuec tri cua d6 thi ham s6 vy = f(|x|) la 2n+1.
Bai todn chita tham s6: Cho hinh vé d6 thi ham s8 y = f(x) ¢6 n, diém cyc tri. Tim gia tri
ctia tham s8 m d&ham s8 y =|f (x+k)+ f (m)| c6 n, diéim cuc tri.
+ Khi tinh tién sang trai hodc sang phai don vi thi s8 diém cuc tri ham s8 y = f(x+k) van
béng s6 diém cyc tri ham s6 y = f(x).
+ D& tim s6 giao diém y = f(x)+ f(m) voi truc Ox ta chuyén vé dang tim s6 giao diém cta
do thi y = f(x) va duong thang y=—f(m).

Luu 1j: s6 giao diém nay khong tinh giao tai diém cuc tri cia ham y = f(x).

Phuong phdp gidi todn d6 thi tim khodng dong bién vd nghich bién

DPay la dang todn v6 cung don gian, cdch lam bai nao cling nhu bai nao, ta sé c6 3 budc la
dao ham — Tim nghiém — Lap bang bién thién!

Khi vao vi du cu thé ta sé hiéu dwgc mau chdt ctia bai toan nay

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton c
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Phuong phdp gidi todn do6 thi chita tham sé.

O day ta s& xét dang toan f(u(x))=f(m) trong d6 u(x) la bat ki ham gi d¢ lién quan t6i
xva f(m) la ham theo bién m va dé bai yéu cau tim gia tri ctia m d€ thoa man diéu kién gi
do. Khi do ta lam nhu sau:

e Budc 1. Chan gia tri x, u(x),f(u(x))

e Budc 2. Didt t =u(x), 1ap bang bién thién cho ham f(t)

e Budc 3. Tl bang bién thién suy ra diéu kién ciia ham f(m), tir d6 suy ra diéu kién

cua m

V6i nhitng ban nao cam thay khoé hi€u thi ¢ thé tham khao cac lam sau cua ban Son
Hoang. Link https://www.youtube.com/channel/UCiduEKtcZZO8Yei-XBUq91Q
Vi du don gian d€ hiéuy, ta ¢ thé 1ay mot dé bai ki€u nhu sau

Cho ham s6” f (x) lién tuc trén R cd d6 thi nhie hinh vé, hoi c6 bao nhiéu gid tri nguyén ciia tham
s0'm dé phwong trinh f(\/4—x2 ) =m’ +1 c6 2 nghiém phdn biét.

Vay ¢ day ta sé lam theo 3 budc trén, dé thay u=+/4-x* €[0;2], chuyén bai toan vé tim
gid tri nguyén ctua tham s6 M d€ phuong trinh f(u)=M c¢6 2 nghiém phan biét, day la

bai toan co ban!

° Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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HUGNG TGI KY THI THPT QUOC GIA 4
DE BAI
Cau 1. Cho ham s6 y = f(x) lién tuc trén R va c6 d6 thi nhu hinh vé. Cé bao nhiéu gia tri

nguyén cta tham s6 m d€ phuong trinh f ( 2f(cos x)) =m c6 nghiém x e [g ; nj.

v =

Ne¢------==

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

Cau 2. Cho ham s8 f(x) lién tuc trén R va c6 d6 thi nhu hinh vé duéi day:

\
AV

SO cac gia tri nguyén cta tham s6 m khong vuot qua 5 dé€ phuong trinh
2

f (Ttx ) B 8_ 1 0 co hai nghiém phan biét 1a

[

2

---¢
=V

A. 5. B. 4. C. 7 D. 6.

Cau 3. Cho ham s6 f(x) lién tuc trén [0;5] va c6 d6 thi nhw hinh vé dudi.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton a
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Cé bao nhiéu gia tri nguyén duwong cua tham s6 m dé€ bat phuong trinh
(2019 —m) [ f* (x)+ £ (x) -1 2 3x +4/10-2x
Nghiém ding véi moi x €[0;5]?
A. 2014 B. 2015 C. 2016 D. 2017
Cau 4. Cho ham s8 f(x) lién tuc trén R va ¢ d6 thi nhw hinh vé.
K

@)

Tong tat ca cac gia tri cta tham s m d€ bat phuong trinh
9.6/ +(4- £ (x)).9" <(-m +5m) 4"
bung voi moi x e R 1a?
A. 10. B. 4. C. 5 D. 9
Cau 5. Cho ham s8 y = f(x) c¢6 d6 thi ham s y= f'(x) nhu hinh vé bén. Xét ham sd
g(x)=2f (x)+2x> —4x—3m—65v6i m la s8 thuc. D& g(x)<0 Vxe [_JB,JE] thi diéu

kién cua m la

° Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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Ya
f1(x)
2
_\/Ig 0] \/Ig Jﬁ
B: ________ -8 . :A
A =2 (45) B. <2 f(5)
C. m<§f(0)—2«/§ D mZ%f(—\/g)—éL\/g

Cau 6. Cho O0<+Ja-1<vJb-1<a va ham s6 y=g(x):L)2 c6 dao ham trén

f ((x +1) )
[0;+0). Biét @6 thi ham s§ y = f(x) nhw hinh vé dwéi. Khing dinh nao sau day ding véi

moi xe[ﬁ—1;@—1]

RN y:f(x)

0 ; -
. g(= 007 B <
C. g(x)gf(\/_%_l) D. -10<g(x)<0

Cau 7. Cho ham s f(x) c6 dao ham f'(x). Ham s8 y = f'(x) lién tuc trén tap s8 thuc R
va ¢6 do thi nhu hinh vé. S8 nghiém thudc doan [1;4] ctia phuong trinh f(x)=f(0) 1a?

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton a
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y/\
-1
O 1 2 4 X
A. 4. B. 3. C. 2. D. 1.
Cau 8. Cho d6 thi cia ham s& f(x),F(x), f'(x+1)nhw hinh vé. Tinh gia trj cta tich phan
f(0)+£(15)
sin’ x.cos xdx ?
F(-)+F(15)
A.0 B. 1 C. 3 D. 4

Cau 9. Cho ham s f(x) c¢6 dao ham trén R\ {b} va ham s& g(x) c6 dao ham trén R . Biét
d6 thi ctia hai ham s6 y = f'(x),y = g'(x) nhu hinh vé dudi. Dat h(x)=f(x)-g(x) va
S=—[n(x>+b)] +h(b+x*)(1+2h(c))~[h(c)] voi abe la che s§ thuc da biét. Khing dinh

dung véi moi x =0 1a?
yl\

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

‘ Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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C. S<[h(c);h(a+D)] D. Se[h(a);h(c)]
Cau 10. Cho ham s6 f(x) lién tuc va xac dinh trén R va 6 d6 thi f'(x) nhu hinh vé. Tim
6 di€m cyc tri ctia ham s8 y = f(x2 +x)?

Ay

v =

I
I
I
1
1
I
I
I
I
1
1
I
I
I
1
1
1
I
I
I
I
1
1

A. 10 B. 11 C. 12 D. 13
Cau 11. Cho ham s& f(x) c6 dao ham va xdc dinh trén tap s6 thuc va cé d6 thi nhu hinh
vé dudi. Tinh tong tat ca cdc gid tri nguyén cta tham s6 me[-20;20] d&€ ham s6

y= f(|x| +m) c6 5 diém cuc tri?

A. -210 B. -212 C. 211 D. -209
Céu 12. Cho ham s§ bacba f(x) va g(x)= f(mx® +nx+p)(m,n,peQ) cé &6 thi nhw hinh
dudi, trong d6 duong nét lién la d6 thi ham f(x), d6 thi ham nét dit 1a d6 thi ham g(x),
duong x = —% 1a truc d6i xting ham g(x). Gid tri ctia biéu thitc P =(n+m)(m+p)(p+2n)

bang bao nhiéu?

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °
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\Y
;' f(x)
2 I
|
|
O \1 2 X
\ I : 4
\ 1 :
\ 1 \
\ I |
\ 1 :
v ,
\\ I' :
A. 6 B. 24 C. 12 D. 16

Cau 13. Gia st ham s8 y = f(x) c¢6 dao ham 1a ham s8 y = f'(x) c6 d6 thi duoc cho nhu
hinh vé duéi day va f(0)+ f(1)-2f(2)=f(4)- f(3). Tim gia tri nho nhat m ctia ham s&
y=f(x) trén [0;4].

y/\
@) 4 X
A. m=f(4). B. m=f(0). C. m=f(2). D. m=f(1).

Cau 14. Cho ham s6 f(x)c6 d6 thi nhe hinh vé doéng thoi

f(x+1)-f(x)=2x(2x+1)(x+1)(*) Biét rang f(x)=ax*+bx*>+c;g(x)=mx’+nx+p

va f(x)=g(x*-1)
Tim gid tri nho nhat ctia ham s& g(x)

VEN
11f------
0 : x
vvz |
A. —1 B —l C. 2 D. 4

2 T4

° Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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Cau 15. Cho hai ham s& y=f(x), y=g(x) c6 dao ham la f'(x), g'(x). D6 thi ham s&
y=f'(x) va g'(x) dwoc cho nhu hinh vé bén dudi.
AY

o
Ne------
oNeF----
RY

Biét rang f(0)-f(6)<g(0)-g(6). Gia tri 16n nhat, gid tri nhd nhdt ctia ham s
h(x)=f(x)-g(x) trén doan [0;6] Ian luot la:

A. h(2),h(6). B. h(6),h(2). C. h(0),h(2). D. h(2),h(0).
Cau 16. Cho 2 ham s8 f(x),g(x) c6 d6 thi nhw hinh vé bén duwdi. Biét rang x=1,x=6
déu la cac diém cuc tri ciia 2 ham s8 f(x),g(x) dong thoi f(1)=g(6),2f(6)=g(1)+3 va
2f(-5x+16)=3g(5x-9)-1(*).Goi M,m Ian luot la gid tri nho nhat cta bi€u thic
S=f(x)(f(x)-2g(x)+1)+g*(x)+g(x). Tinh tdng P=M+m?

L
8(*)
/ ; | f(x)
0 1 6 x
Az B. 2 c 2 p. 2
4 4 2 2
Cau 17. Cho ham s6 y = f(x) c6 dao ham trén R va c6 d6 thi la dudng cong trong hinh vé

dudi day. Dat g(x)=f(f(x)-1) . Tim s6 nghiém ctia phuong trinh g'(x)=0.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton c
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yl\

ERREEEEEEEE NESH
—_

-2

-3

A. 8. B. 10. C. 9. D. 6.
Cau 18. Biét rang do thi ham sd bac 4: y = f(x) dwgc cho nhw hinh vé bén. Tim s6 giao
diém cua d6 thi ham s6 y = g(x)= [f’(x)]2 —f(x).f"(x) vatruc Ox.
AN y

A. 4. B. 0. C. 2. D. 4.
Cau 19. Cho ham s6 f(x) ¢6 d6 thi nhu hinh vé
YA

Gia tri nguyén nho nhéat cta tham s m dé phuong trinh sau ¢6 nghiém la bao nhiéu?

o X123 flx)+5 +ln[ Flx)— J:m?
RANTE

0 Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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A.3 B. 4 C. 5 D. 6
Cau 20. Cho ham s6 f(x) lién tuc trén R va c¢6 d6 thi nhu hinh vé. Cé bao nhiéu gi4 tri

|3sinx—cosx—1|

nguyén cta tham s6 m dé€ phuong trinh f [ J =f (m2 +4m+ 4) c6 nghiém?

| 2 cosx—sinx+4 |

yA
_____ 16 [ y=f(x)
i 3

! X

4 |0
A. 4. B. 5. C. Vo sd D. 3.

Cau 21. Cho ham s6 f(x) lién tuc va c6 d6 thi nhu hinh vé.

y)\

O
w
o

X
o N e . 4m’ +m > . . A
Cac gia tri cuia tham s6 m d€ phuwong trinh —————= f*(x)+3 ¢6 3 nghiém phan biét
2f%(x)+5
la:
A.m=ﬁ. B. m:;. C. m=@. D. m:i3£/§.

Cau 22. Cho ham s8 y=f(x)=ax"+bx’+cx’+dx+e voi (a,b,c,d,ecR). Biét ham s6
y=f'(x) c6 d6 thi nhu hinh vé, dat cuc tri tai diém O(0;0) va cat truc hoanh tai A(3;0).
C6 bao nhiéu gié tri nguyén ctia m trén [-5;5] d& phuong trinh f(—x*+2x+m)=e c6 bdn

nghiém phan biét.
y A

1e--------=

¢ ----

@)
—
N
/
KRV

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton c
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Cau 23. Cho ham s6 f(x) lién tyuc va ¢6 d6 thi nhu hinh vé. C6 bao nhiéu gia tri nguyén
cta tham s8 m dé phuong trinh f(2[sinx|)= f(%] c6 dting 12 nghiém phan biét thudc

doan [-n;2n] ?

yl\
3
2 X
o) v 2 i
_270 N |
16
A. 4. B. 5. C. 3. D. 2.

Cau 24. Cho d6 thj ham s& 1a nguyén ham cua f(x) c6 dang F(x)=ax’+bx*+5x+d . Tinh
dién tich tao boi f(x) va truc hoanh?
y A

A8 B. 2. c 2 p. 2.
3 3 3 3

Cau 25. Cho ham s8 y = f(x) lién tuc trén doan [-2;2] va c6 d6 thi trén doan [-2;2] nhuw

hinh vé dudi. Hoi phuong trinh 3/ f2(x)-2f (x)+9 = \/| f(x-2)+3 c6 bao nhiéu nghiém
thuc trén doan [-2;3]?

Qv

A. 1 B. 2 C. 3 D. 4
Cau 26. Cho ham s§ f(x) c6 d6 thi nhu hinh vé dudi

c Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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N J

SECERETI TN
Q¥

C6 bao nhiéu gia tri nguyén cua tham s& m dé % f [i sin (g|sin x|jj =m c6 nghiém?

V3
A.2 B. 3 C. 4 D. 5
Cau 27. Cho d6 thi ham s& 1a nguyén ham ctia f(x) c6 dang F(x)=ax’ +bx* +5x+d . Tinh
dién tich tao boi f(x) va truc hoanh?
y A

=V

A% B. 2. c 2 p. 7.
3 3 3 3
Cau 28. Cho ham s8 f(x) xdc dinh, lién tuc trén R va ¢6 d6 thi nhu hinh vé. C6 bao nhiéu

gia tri nguyén ctia m d€ phwong trinh 2 f (3 —4+/6x—9x* ) =m—3 cé nghiém.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton a
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Ay

oo 3

N o~ 1

T iNlo1 34

4 -3 -2 -1 ! 1[5 X
b
_5 ___________ |__|

A. 13 B. 14 C. 15 D. 16

Cau 29. Cho hai d6 thi (C):y=f(x)=x*+ax’+b va do6 thi ham s6
(C,):y=g(x)=x"+mx* +nx+pnhu hinh vé. Goi B, D la hai diém cuc trj ctia (C,) , A va
C Ian luot la hai diém cyc dai va cuc tiéu cua (C,) , (A va C d6i xting nhau qua diém
U € Oy . Biét hoanh d6 A va B bang nhau, hoanh d6 ctia C va D bang nhau. C6 bao nhiéu

gia tri nguyén ctia a d€ AB<3?
y A

>

/N

/ o \\J/ X
C
5

A.2 B. C.6 D.7
Cau 30. Cho ham s& f(x) lién tyuc trén R ¢6 d6 thi nhw hinh vé.

- mmmm—m e — e —————— e ——— -

=
O

e Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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y)\

/.
:

C6 bao nhiéu gia tri nguyén cua n d€ phuong trinh f(16 cos’ x +65sin 2x —8) = f(n(n+1))

=V

cé nghiém xeR?

A. 10 B. 4 C.8 D. 6
Cau 31. Cho 2 s6 x,y thoa man x*+5y” =1+4xy va ham sd bac 3 y = f(x) c¢6 d6 thi nhw
. ~ . " YRy, N N i r e lr o TNe 2x-3y-3
hinh vé. Goi M, m lan luwot la gia tri 1on nhat va gia tri nho nhat caia P= f| ————|.
-x+4y+4
Tich M.m?
y)\
0---12
i 1 .
-1 0 | X
i, N DR
. 1436 B. 1436 C. 1438 D. 1436
1333 1331 1331 1335

Cau 32. Cho f(x) la mdt da thirc hé s8 thuce ¢6 d6 thi ham s& y = f'(x) nhu hinh vé bén
dudi. Hams6 g(x)=(1-m)x+m* -3 (meR) thoa man tinh chat : moi tam gidc co d6 dai
la ba canh 1a a,b,c thi c6 cac s g(a),g(b),g(c) 1a ba canh ctia mot tam gidc. Khang dinh

nao sau day dung vé ham s8 y = f[(mx +m— 1)1 —e™

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °
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AY

@)
—_
I
=V

A. Ham s6 dong bién trén khoang (—% ;—1j

(6}

B. Ham s6 nghich bién trén khoang (—1 ; )

C. Ham s6 nghich bién trén khoang (-1;2) va déng bién trén khoang (4;9)

D. Ham s0 nghich bién trén khoang (1;4) va dong bién trén khoang (4;9)

Cau 33. Cho f(x) lién tuc trén R va c6 d6 thi ham s6 y = f'(x) nhw hinh vé
EN

|
N
Q
T N )
=

B T )

Bét phuong trinh sau nghiém ding v6i moi x € (—1;2) khi va chi khi :

3/ S <5 F(x) 42+ 5m
A.—f(-1)<m<1-f(2) B.—f(2)<m<1-f(-1)
C.—f(2)<m<1-f(-1) D.—f(2)<m<1-f(-1)
Cau 34. Cho ham s8 f(x)=ax’ +bx* +cx+d(a,b,c,d € R)c6 do thi nhw hinh vé :

° Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor




HUGNG TGI KY THI THPT QUOC GIA 4

yA

RV

| Ty

Phuong trinh f ( f ( f(f (x)))) =0c0 tat ca bao nhiéu nghiém thyc phan biét

A. 12 B. 40 C. 41 D. 16
A \ A 1 3 4 2 1 4 4 (A . \ ~
Ciu 35. Cho ham s8 f(x)zgx —g¥ mgxry o d6 thi nhu hinh vé.
YA
-1/ o] 1 4l x

C6 tdt ca bao nhiéu gia tri nguyén cua tham s6 m dé phuong trinh sau day c6 4 nghiém
phan biét thudc doan [0;2]

2019 f(J15x2 —30x+16)—m\/15x2 —30x+16 -m=0

A. 1513 B. 1512 C. 1515 D. 1514
Cau 36. Cho ham s& y = f(x)c6 dao ham f'(x). Ham s6y = f'(x)lién tuc trén tap sd thuc
va cO d6 thi nhw hinh vé.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °
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VZN

I T

Biét réng f(-1)= %, f(2)=6. Tong céc gid tri 16n nhat va nho nhét ctia ham s&

g(x)=f>(x)-3f(x)trén [-1;2] bang?

1573 37 14245
A —— . C. — D. ——
64 B. 198 4 64
Cau 37. Cho ham s& f(x) c6 do thi nhw hinh vé.
y A

=V

R it B
W

—4 ¢

B4t phuong trinh f(e*) <m(3e" +2019) c6 nghiém x € (0;1) khi va chi khi

>—— B. m>——— C. m>—i D. m>&
1011 3e+2019 1011 3e+2019

Cau 38. Cho ham s6 y = f(x). Ham s8 y = f'(x) ¢6 d6 thi nhu hinh vé

KRY

Q Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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f(x), frr3-2

Bat phuwong trinh
p g 36

>m dung véi moi x €(0;1) khi va chi khi

x-1
A.mgw B.m<w
36 36
C.msf(1)+ ! D.m<f(1)+ !
36 J3+2 36 3+2

Cau 39. Cho ham s6 y = f(x) ¢6 dao ham trén R va cé d6 thi nhw hinh ve.
y)\
3

e T

|
—_
A O

V=

O S ——— e

Dat ham s6 y=g(x)=f(2x3+x—1)+m .Tim m dé rf(}i\]xg(x)=—10.

A.m=-13 B. m=3 C. m=-12 D. m=-1

, 4
A. h (2)=4—9

Cau 41. Hinh vé 1a d6 thi y = f(x).

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °
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Ay

V&

3

S (¥

—6|----
Tap hop tat ca cac gia tri cia m d€ phuong trinh

—f2(x+1)‘f(x+1)‘+3‘f(x+1)‘+2=m(f2 (x+1)+2‘f(x+1)‘+1)
C6 nghiém trén [—-4;-2] la doan [a;b]. Khi d62a+3b bang?

A. 4 B. 5 C. 6 D. 7
Cau 42. Cho ham s8 y = ax® +3bx”* —=2cx+d(a#0) c6 do thi nhu hinh vé.
y/\
1
/I :
5 >

TSR § S

—3e---------->

Ham s y = %x“ +(a+b)x® +(3b—c)x® +(d—2c)x+d—-2019 nghich bién trén khoang nao

sau day ?
A. (-0;0) B. (0;2) C. (1,2) D. (2;+)
Cau 43. Cho hai ham da thitc y = f(x),y = g(x) c6 d06 thi 1a hai duong cong ¢ hinh vé bén.

a Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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Biét rang d6 thi ham s6 y = f(x) c6 dting mot diém cuc trila A, d6 thi ham s6 y = g(x) ¢6
7 A - A? . Y \ 7 14 - A .7 . A ? ~ A
diung mot diém cuc trila B va AB= 1 C6 bao nhiéu gia tri nguyén ctia tham s6 m thudc

khoang (-5;5) d€ ham s6 y = Hf(x)— g(x)+ m‘ c6 dung 5 diém cuec tri?

A. 1l B. 3 C. 4 D. 6
Cau 44. Cho ham s6 y = f(x) lién tuc trén R vaham s8 y = f'(x) c6 d6 thi nhu hinh vé
YA
-2 3 4 X
0 i i

2/ L 5™ 0 4 27m
27

A.f(3)sm<f(3)+1 B.f(-2)+1<m<f(3)

C.f(-2)-2<m<f(3) D.f(3)sm< f(-2)-2

Cau 45. Cho ham s6 y = f(x) lién tuc trén R va cd d6 thi nhu hinh bén dudi:

nghiém dung véi x e (-2;3)

Bat phuong trinh f(x)>

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton 6
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y A
2 _____ 1
1 0 x
! 1
vl---- -2

Biét rang truc hoanh 1a tiém can ngang ctia d6 thi. Tim tat ca cac gid tri thue ctia tham s6 m
dé phuong trinh f(x)= 420082 o haj nghiém dwong phan biét.
A.O<m<2. B. O<m<1. C. 1<m D. m<0.
Cau 46. Cho ham s6 f (x) c6 dao ham lién tuc trén R va cé d6 thi cta y = f'(x)nhu hinh
vé bén dudi.
yl\

y=f'(x)

béham s6 y = j"(2x3 —6x+3) dong bién véi moi x >m (meR) thi m> asinb—Tc trong dé
c

a,b,ceN,c>2b va b 1a phan s6 t6i gian). Tong S =2a+3b—c bang

c
A7 B. 9. C. -2 D. 5.
Cau 47. Cho ham s8 f(x)=x"+bx* +cx+dva g(x)= f(mx+n) cd do thi nhu hinh vé :
AY
/) 8(x);
) —
ol /17 i

§ -2

° Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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Ham s6 f(x)dong bién trén khoang c6 do dai bang k, ham s6 g(x) dong bién trén
khoang c6 d¢ dai bz\?mg 2k . Gia tri biéu thitc 2m+n la

A. 3 B. 0 C. -1 D. 5
Cau 48. Cho ham s bac ba f(x) va g(x)=—f(mx+n),(m;neQ) c6 d6 thi ham s6 nhuw
hinh vé :

AY
;1 8(x)
f(x)
Ham s6 g(x)nghich bién trén khoang cé dd dai bang 5. Gia tri bidu thitc 3m+2nla
A -5 B. -2 c. D. 4
5 5
Cau 49. Cho hai ham s6 f(x) va g(x) c6 d6 thi nhu hinh vé
\ /\y
f(x)
X

e ]

Biét rang hai ham s§ y = f(-2x+1) va y=3g(ax+b) cé cung khoang dong bién. Gid tri
biéu thic a+2b la

A.3 B. 4 C. 2 D. 6
Cau 50. Cho ham s8 f(x)=ax* +bx*+c va g(x)=f(mx+n)+p,(m;n;peQ) c6 do thi nhu
hinh vé

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton a
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~

@-----------"->

N T

1 ol ! x

8(x)
Gia tri biéu thtec m+n-2p la

A. 4 B. 2 C.5 D. 6
Cau 51. Cho hai ham s6 f(x) va g(x) c6 d6 thi nhu hinh vé:
YA
F8(x)
N1
\ i//

Biét rdng hai ham s8 y=3f(3x-1) va y=2f(ax+b) c6 cung khoang dong bién. Gia tri

biéu thirc 2a+0b la
A.5 B. 2 C. 4

Cau 52. Cho ham s8 f(x)=ax"+bx*+cva g(x)=f(mx2+nx+p)+q,(m;n;p;qe(@) c6 do

D. -6

thi nhuw hinh veé:

e Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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yA

v =

Gia tri ctia biéu thirc m+2n+3p—4q la

A. 4 B. -2 C.8 D. 6
Cau 53. Cho ham s6 y = f(x)lién tuc trén R va cé d6 thi nhw hinh vé. Tap hop tét ca cac
gia tri thue cua tham sd m d€ phuong trinh f (\/E ) =m cd nghiém thudc nra khoang

[—V2:\3) 1a

N@------------===

KRY

A. [-1;3] B.|-1;f(+2)] C. (-1:£(+2)] D. (-1;3]
Cau 54. Cho ham s8 y=f(x) lién tuc trén R c6 d6 thi nhu hinh vé. Phuong trinh
f (2— f (x)) =0 c0 tat ca bao nhiéu nghiém thuc phan biét ?

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton 6
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A. 4 B.5

| TOAN PO THI

yA

C.6
Cau 55. Cho ham s8 f(x). D6 thi ham s& f'(x)trén [-3;2]nhu hinh vé (phan cong la 1
phén ctia Parabol y =ax” +bx +c). Biét f(-3)=0. Gid tri ctia f(-1)+ f(1) béng bao nhiéu?
YA

ll\)»——————

/—3 1 o > x
A2 . 31 c. 2
6 6 3

D.7

9

D. —

2

Cau 56. Cho ham s& y = f(x)lén tuc trén R va cé f(0)=0 va c6 d6 thi ham s6 y = f'(x)

nhu hinh vé. Ham s§ y = ‘3 f(x) —x3‘ dong bién trén khoang nao?

y}\

4l-------mm-5 .

1 _____ 1 i

0 1 2 \ X
A. (2;+oo) B. (—00;2) C. (0;2)

a Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Cau 57. Cho ham s& y = f(x) lién tuc trén R ¢6 d6 thi nhu hinh vé. Goi M va m tuong
ung la GTLN va GTNN ctia ham s8 y = f(1—cosx) trén [0;%} .Gid tri cia M +m bang :

&N

___é_|
2
1 3
A.2 B. 1 C - D. —
2 2

Cau 58. Cho ham sd bacba f(x)=ax’+bx” +cx+d c6 d6 thi nhw hinh vé. Hoi d6 thi ham

2 _3x+2.)Jx-1
s6 g(x)= (x i ) i 6 bao nhiéu duong tiém can
x[ f2 (%)= f(x)]
VZN
1 _________

@)
B

Y S

N

KV

A.3 B. 4 C.5 D. 6
Cau 59. Cho ham s6 y= f(x)1én tuc trén R ¢6 do thi nhu hinh vé dudi. Phuong trinh
f ( f(x)- 1) =0 c0 tat ca bao nhiéu nghiém thuc phan biét?

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °
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V&

A. 4 B. 5 C.6 D. 7
Cau 60. Cho ham s& y = f(x)c6 d6 thi ham s y = f'(x—1) nhu hinh vé. Hoi d6 thi ham s

y =/ dat cuc tiéu tai diém nao

=V

-2
A x=1 B. x=0 C.x=-1 D.x=2
Cau 61. Cho ham s6 y = f(x)1én tuc trén R. Ham s8 y = f'(x) c6 d6 thi nhu hinh vé. Ham

s8 g(x)= fx—1)+ 2019-2018x

2018 dong bién trén khoang nao dudi day

=V

° Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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A. (2;3) B. (0;1) C. (-1,0) D. (1;2)
Cau 62. Cho ham s6 y = f(x)c6 d6 thi nhu hinh vé. Tong cac gia tri nguyén cta tham sd

mdé phuong trinh  f( f(x)+1)=m c6 3 nghiém phan biét bang
y A

14

<V

—13/

A. 15 B. 14 C.13 D. 11
Cau 63. Cho 2 diém A, B thudc d6 thi ham s6 y=sinx trén [0;n], cdc diém C,D thudc
truc Ox sao cho t¢ gidc ABCDla hinh chit nhat la CD = % Do dai canh BC 1a?
yl\

J2

1
N2 B. = C.1 .
A 5 > D. 2

Cau 64. Cho ham s§ f(x)=mx" +nx’ +px’* +gx+r(r>0) 6 nghiém. Ham s8 y = f'(x) ¢4
d6 thi nhu hinh vé dwéi. S6 nghiém ctua phuong trinh f(x)=—r 1a?
yl\

y

/xoo\\/ X

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °
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A. 2. B. 4. C. 3. D. 1.
4
Cau 65. Cho f(x) nhu hinh v&. Biét [ f"(x)dx=60. Gid tri ctia f(-2)-f(2) la?
-1

y)\

10 31 32

A —. B. —. D. —.
3 3 3

Cau 66. Cho f(x) lién tyc trén R c6 d6 thi ham s6 nhu sau. Tim s& diém cyc tri cta

g(x)=[" " f(r)ar

y}\
f(x)

A. 1 B. 3 C.5 D.7
Cau 67. Cho do thi ham g(x) ham bac 4 nhu hinh vé, biét g(x)=f(x)+f(1-x) va

£(0)=g(0). Tinh tich phan | xf'(%)dx?

VN

/)

° Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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1 1
A. 1l B. -—— C.5 D. - —

10 5
Cau 68. Cho d6 thi ham s& la nguyén ham cua f(x) c6 dang F(x)=ax®+bx* +5x+d . Tinh
dién tich tao boi f(x) va truc hoanh ?

y)\

A% B. 2. c. 2. p. 2.
3 3 3 3
Cau 69. Cho d6 thi ham s6 f'(x) nhu hinh vé. Biét dién tich 2 hinh S,,S, Ian luot la 3,2,

1 1
f(1)=5. Tinh gia tri ctia tich phan Iexf(x)dx+jexf'(x)dx?
0 0

yl\

A. e-3. B. 2e-2. C. 4e-3. D. 5e-3.
Cau 70. Cho d6 thi ham s6 bac 3 f(x) nhu hinh vé. Biét S = %,a—b =3 va f'(0)=-1. Tinh
2a
I= b_uf(x)dx

yl\
f(x)

Y

/b 0 a X
Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton a
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A2 B. . c. L D. >
6 6 12 12

Cau 71. Cho ham s6 f(x) c6 dao ham dén cap 2 lién tyc trén [1;4] thoa man va c6 d6 thi
nhu hinh vé dudi day. Tinh gia tri cta tich phan I = jlsf"(x)(x —1)(x—5)dx?
Ui

A. 4 B. -5 C. -6 D. -7
Cau 72. Cho d6 thi ham s8 f(x) nhu hinh vé. Biét S, -5, =S, -5, (hinh vé chi mang tinh
chat twong d6i). Tinh [ = K[Sf(S—Sx)+4(x—2)f(x2 —4x)} dx

y/\

=RV

23 6
A0 B.1 C. — D. —
5 5

Cau 73. Cho ham s6 f(x) ¢6 dao ham cdp hai f"(x) lién tuc trén R va do thi ham sd
f(x) nhu hinh vé bén dwdi. Biét rang ham s6 f(x) dat cuc dai tai diém x=1. Duong

thang A trong hinh vé 1a tiép tuyén cta d6 thi ham sd f(x) tai diém c6 hoanh dd x=2.

Tinh gia tri cta tich phan [ = J-;rﬁ e'f "[6—51] dx?

° Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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:I/A

y=f(x)

<V

A. 0 B.1 C.6 D. 7
Vted.on

4
Cau 74. Cho d6 thi ham s3 f (x) nhu hinh vé. Biét [ f (x—2)+3-m]dx=[ f(x)-1] +12.
2

Giatrictamla?

A. 4. B. 0. C. 1. D. 2.
Cau 75. Cho d6 thi ham s6 f(x) nhu hinh vé, biét f'(1)=2. Tinh gia tri ctia bi€u thtc tich

phan [|f'(x)| 2

=V

/—2 O 2

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton a
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64 25 14
A —. B. — C. —. D. 2.
343 343 3V3
Cau 76. Cho d6 thi ctia ham s& f(x) nhw hinh vé bén dwdi. Tinh gia tri cta biéu thiic tich

3
phan I={x’f'(x)dx?
0

yA

/—3 0 3\ x

A1l B. 0 C.3 D. 4
Cau 77. Cho d6 thi ham s§ f(x—2) nhw hinh vé. D6 thi ham s6 y = | f(#*+2)dt cdt truc
Ny
Ox tai nhiéu nhat may diém phan biét ?
y A
3 o) 1\/4 X
A.0 B. 1 C.3 D. 4

Cau 78. Cho d6 thi ham s6 f'(x) trén doan {—4;%} (Ian lwot 1a cic doan thang va ntta

0 1 6
parabol ). Tinh gid tri S = jf'(2x+3)dx+If'(2x—Z)dx+Icosx.f'(581nx+3)dx ?
-3 -1 0

2

° Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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A2 B. 12 c. 2 p. 12
2 6 4 3

Cau 79. Cho ham s8 f(x)=ax + bx + ct+ dxw4 . DO thi cia f'(x) nhu hinh vé. Tinh

tich phan jl[f"(x).f(x)+f'(x)2}dx?

Yy A
J10 0 10 *
2 2
A. 2. B. 1. C. 0. D. 3.

Cau 80. Cho d6 thi ham s& f'(x) nhu hinh vé. Tinh téng binh phuong cic nghiém cta
phuong trinh F(x)=0, véi F(x) la nguyén ham cua f(x). Biét x =1 déu la nghiém cua
cua f(x)=0va F(x)=0.?

y/\

A. 0 B. 10. C. 12 D. 17.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton e
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Cau 81. Cho d6 thi ham s6 f(x) trén doan [-3;13] nhu hinh vé. C6 bao nhiéu gia tri m

nguyén khong am dé phuong trinh ¢/ - f(x)-2= I f(m)dx c61nghiém duy nhat.
YA
4

=V

A. 15. B. 12. C. 13. D. 17.
Cau 82. Cho d6 thi ham s6 f'(x) va g'(x) nhu hinh vé. Dat h(x)=f(x)-g(x). Biét
g(-3)+g(4)>3> f(-3)+ f(4), hoi ménh dé nao sau day ding?

y/\
_________ 1 g'(x)
0 4 X
f'(x)
A. h(x) dat minla h(-1),h(-1)<0 B. hi(x) dat minla h(-1),h(-1)>0
C. h(x) dat maxla h(-1),h(-1)<0 D. h(x) dat maxla h(-1),h(-1)>0

Cau 83. Cho d6 thi ham s§ f'(x) nhw hinh vé. Khang dinh nao sau day la dtng vé biéu

thite S =£(0)+cos(£(0))—f(1)—cos(f (1))+§ .

° Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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y)\

N i e

=V

N\

A. Khong xac dinh  B.nho hon 0. C. bang 0. D. 16n hon 0.

Cau 84. Cho d6 thi ham s& f(x) nhu hinh vé. Tim m d& _[ f(sinx +cosx)dx =mx cé nhiéu

kg

nghiém nhat c6 thé trén doan [-m; 7] ?

KV

A. 0<m<4. B. O<m<4 C. m>0. D. 4<m<0.
Cau 85. Cho d6 thi ham s§ f(x) nhu hinh vé, d6 thi ham s f'(x) va tiép tuyén cua f(x)

2
tao véi nhau mot goc 45°. Tinh gia tri ctia tich phan I[f”(x)+f'(x)] dx?
0

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton e
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YA
3
f”(x)
-1
/ O
A. 4. B. 3.

Cau 86. Cho d6 thi ham s& f'(x) lién

C. 1. D. 2.

tuc trén doan [-3;3] nhu hinh vé. Dt ham s6

2
g(x)=2f(x)+x>. Bié'tj[g(x+m)—m]dx:0m thudc doan [-1;1]. Khang dinh nao duéi
0}

day 1a diing ?

Ay

A. 4g(1)<m<4g(-3).
C. 2g(1)<m<2g(-3).

=RV

B. 3g(1)<m<3g(-3).
D. g(1)<m<g(-3).

Cau 87. Cho db thi ham s§ f'(x) nhw hinh vé. Goi gid tri 16n nhat va gia tri nho nhét va

gia tri nho nhat ctia ham s8 g(x)=f(x)—(¥+1)" 1a a va b trén doan [-1;3]. Biét

-0.5

-1

-0.5

3
[ xf'(x)dx=c va [ f'(x)dx=d . Tinh gid tri ctia tich phan | f(x)dx?
-1 -1

@ Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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PP‘ L ecccccccccccccccccccaccccca-

X
A Laipog L B. - Laip-24- L.
2 8 2 1
C. —a+b—d—1. D. —1a+b—2d.
8 2

-1

2
Cau 88. Cho ham s8 béac 4 ¢6 d6 thi f'(x) nhw hinh vé. Biét f(0)=0, j f'(x)dx= g Tinh
b
;1

gid tri ctia tich phan J. sin[ f(x)].f'(x).f (x)dx?

y)\
_1_\/3 _1 @) _1_,_\/5 X
2 2 2
—\/57'[ -1
A. +—. _
2 2 B. ‘/5“.
2
C. _\/§R+_—1. D._—l.
12 2 2

Cau 89. Ham s8 f(x) c6 dang f(x)=ax’+b(a>0). D6 thi ham s§ f(x)duwoc cho nhw
hinh v&. Goi dién tich hinh tao boi f(f(x))va f(x) la S. Tinh gi4 tri ctia biéu thiic tich

1+1

phan 1] a3(x—1)(x—1—1)(x+1)(x+1+1jdx?

a a

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton a

a




} PHUONG PHAP GIAI TOAN PO THI

]/A

KRV

A.S. B. aS. C. a*S D. 2S.

f(x)
trinh f(x—4).F(x-4)=0 co tong cac nghiém la bao nhiéu, biét F(3)=07?
y/\

2
Céu 90. Cho db thi ham s8 f'(x)nhu hinh v&. Biét F(x)= [ [f (x) —(f (x)J }dx . Phuong

A. 15. B. 8. C. 20. D. 17.
Cau 91. Anh Tuan c6 mot con diéu hinh con ca chim. Con diéu nay duoc gidi han boi 2
Parabol (P,):—x*-3x,(P,):—x*+3x va 2 tiép tuyén d,, d, d6i xtg qua truc tung sao cho
BAC =120" (hinh vé). Tinh chinh x4c dién tich ctia con diéu (lam tron dén 2 chir sd thap
phan).

a Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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y)\

QU
)

|
[S8]
|
N
|
_r
@)
O

A. 3,81 B. 3,82 C. 4,31 D. 4,32

Cau 92. Cho thiét dién mat cat mot chiéc dia bay ctia nguoi ngoai hanh tinh nhu hinh vé
(phan t6 dam). Cho biét cac duong cong trong hinh vé déu la mot phan cta cac Parabol.
Tinh dién tich thiét dién do.

A2 8. 22 c.2 D. 2
6 6 3 3

Cau 93. Cho ham s8 f(x) lién tuc trén R ¢6 dang f(x)=ax"*+bx”+1. Biét d6 thi ham s6
f"(x) tiép xtic d6 thi ham s6 f(x) tai 1 diém trén truc tung. Goi +x, la nghiém cua f(x),

+x, la nghiém cua f"(x) (x,,x, >0). Biét x, =3x,, tinh dién tich phan t6 dam (hinh vé).

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °
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Ya

. 12 7 152 .7

15 15 45 45
Cau 94. Cho dién tich phan t6 ddm bang a, f'(1)=b.Biét 2f(-1)=f(1)+ f(3) va f(x) la
mot ham bac 3, tinh f'(1)+ f'(3) theo a va b

VE

A. 2b-a B. b+a C.b D.b-a
Cau 95. Cho d6 thi ham s& 1a da thitc bac 3 f(x) nhu hinh vé. Biét d, va d, la tiép tuyén
ctua f(x)tai x=1 va x=-1; (O)—g=% va f(0)=§ Tinh I_ll(f(x)+f'(x))dx

° Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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3

B x
3
d,
A
A
A1 B. c.’ D.”
10 9 8

Cau 96. Cho d6 thi ham s§ f(x)=ax* +bx+c nhu hinh v&, d, 1a d6 thi ham s& f'(x). Goi

S,,S, 1a cac dién tich tao boi d,,d, v6i d6 thi ham s6 f(x). Tinh gan dung ti s6 5
2

yA

A. 1,35 B. 1,36 C. 1,37 D. 1,38
Cau 97. Cho d6 thi ham s& f(x) va f'(x) nhu hinh vé. Dién tich tao boi f'(x) va f(x) gan
nhat ?

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton a
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yl\

QY

-5

A. 23. B. 65. C. 50. D. 43.
Cau 98. Ham s8 f(x) o6 dang f(x)=ax’+b. D6 thi ham s§ f( f(x))dwoc cho nhw hinh
vé. Goi dién tich hinh tao boi f(f(x))va f(x) 1a S t,,t, 1a hoanh d¢ giao diém f(f(x))va

f(x)(t.t,>0) saocho t*+t,” +2yt’t,> =9. Tinh S ?
YA

5/3
43 /27

x
20 B. —=. c. 2. D. 2
203 305 405 203

Cau 99. Cho d6 thi ham s§ f(x). S,,S, 1a dién tich hinh phang dwoc gidi han nhw hinh vé.

Tinh gid tri I6n nhét cta J~Zs1nx+11cosx+5 (BSlnx—cosx—ljdx?

Xo

. 2° .
(2cosx—s1nx+4) 2cosx—sinx+4

e Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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y)\
9 5,
11 .
0 1 13 x
S, 4
2
A. S, +6, B. S, C. S, D. 51+§s2

Cau 100. Cho d6 thi f'(x) nhw hinh vé. Dién tich 2 hinh tao béi f'(x) va truc hoanh la
4

%,2,f(1)=3. Tinh gid tri ctia tich phan [ f'(x).f (x)dx?
O

yl\

AR
@)
—_
-Gt
e~
=V

A. 0 B.1 C.3 D. 4
Cau 101. Cho d6 thi ham s& f(x) nhu hinh ve.
y A
2

/TN

KRV

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton e
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_xX*=8x+n-m

Déham s h(x)= 0 s0 tiém can dung la 16n nhat 1a n ( véi m,n nguyén
f(f(x)+m)
dwong). Tinh gid tri nho nhat ctia S =m* +n’
A. 14 B. 74 C. 50 D. 3

Cau 102. Cho f(x), f"(x) va d la tiép tuyén ctia f(x) duwdi hinh vé. Ham s6 f(x) ¢
dangmx® —nx* +p. Tinh 43n—-45p
y A

e >
7/ 0] x
f(x)
f"(x)
A. —% B. 450 C. 201 D. —-182

Cau 103. Cho d6 thi ham s§ f'(x) nhu hinh vé. Téng cac gid tri nguyén cua m €[3;20] dé
ham s6 g(x)= ‘f(x)+m‘ 6 4 cuc tri. Biét tir s6 ctia f(x) cd hé s8 tu do duong.

N AY

N\ N
o x
\.
\/\/\yz—Z
A

A. 64 B. -58 C. 75 D. 88
Cau 104. Cho 3 ham s6 y=f(x),y=g(x),y=h(x) . DO thi cita 3 ham sd

y=f"(x),y=¢"(x) ,y=h(x) cé d6 thi nhu hinh vé dudi, trong d6 duwong dam hon la d6

e Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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thi ctia ham s8 y=f'(x). Ham s8 k(x)=f(x+7)+g(5x+1)—h(4x+%) dong bién trén

khoang nao dudi day

A. (—E;Oj. D. (§;+ooj.
4 8
Cau 105. Cho hinh vé& ctia d6 thi cac ham s8 y=x";y =x";y =x° c6 d6 thi nhu hinh bén.

Khi d6 hay tim tong cua gia tri nhé nhat va gia tri I6n nhat cta biéu thirc

~ 34 +(2b+a+c)2 )

a* +5¢* +4ac

AY
xC
2m f--y---- ]
| x!
il
0,5r-~-/-* Xx°
0 a 1
A. 31 B. 32 C. 33 D. 34

Cau 106. Hinh vé bén la d6 thi ctia hai ham s6 y =log,x va y=f(x) . D6 thi ctia ching
d6i xting v6i nhau qua duong thang y=-x-1.Tinh f(log,2018)

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °
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yl\
x)
y=f(x)
a 1
A. f(log 2018)=—1- B. f(log 2018)=—1—
f (log, 2018) 5018 f (log, 2018) 018
a 1
C. f(log 2018)=-1 D. f(log 2018)=-1
f(log, 2018) =1+ f(log, 2018) =1+

Cau 107. Cho ham s6y = f(x)co do thi nhu hinh vé ¢6 bao nhiéu s6 nguyén m dé€ bat

phuong trinh (mx+m2 5-x7 +2m+1)f(x) >0 c6 nghiém dung véi moi x e[-2;2].

N

YA

E

A. 0. B. 1. C. 2.

D. 3.

Cau 108. Cho ham s6y = f(x) c6 d6 thi nhu hinh vé. Tim tat ca gia trj thuc ctia tham s m

dé bat phuong trinh 2 f (x)+x* > 4x +m ¢b nghiém dung voi moix
y A
O / X

L L E LR § O]

B. m < -10.

A. m<-3.

e Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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C. m<-2. D. m < 5.
Cau 109. Cho ham s8 f(x) c6 d6 thi nhu hinh v& bén dudi. D& do thi cua ham s&
h(x)= ‘fz (x)+ f(x) +m‘ 6 s diém cuyc tri it nhat thi gid tri nho nhat cta tham s6 m 1am, .

Tim ménh dé dang?

yl\
@) i 3 x
A. m, €(0;1). B. m, €(-1,0). C. m, € (—0;-1). D. m, € (1;+x).

Cau 110. Cho ham s8 f(x) ¢6 d6 thi nhu hinh vé bén dudi. Goi M,m Ian luot 1a gia tri Ion
nhat va gid tri nho nhdt cua ham s6y = f (x2 - Zx) trér{—% ,%} Tim khang dinh sai trong

cac khang dinh sau?

KRV

M
A. . M+m<7. B. Mm >10. C. M-m>3. D.Z>2'

Cau 111. Cho ham sy = f (x)lién tuc trén R va c6 d6 thi nhw hinh vé. Cé bao nhiéu gia tri
nguyén cua mdé phuong tr‘mh‘ f(lx=2])+ 1‘ —m=0 cb 8 nghiém phan biét trong
khoang (-5;5)

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °
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YA

My

A. 0. B. 1. C. 2. D. 3.
Cau 112. Cho ham s6y = f(x) c6 d6 thi nhu hinh vé. S§ gia tri nguyén ctia tham s6 m dé
phuong trinh f (Jx+m|) =m c6 4 nghiém phan biét la?
y A

e~ |
M
1
1
1
]
1
1
>
1
1
VR

A. 0. B. 1. C. 2 D. V6 s6
Cau 113. Cho ham s6y = f (x) c6 d6 thi nhu hinh vé.

Tim s6 diém cuc tri cia ham sd y = 2/() _3fk)

a Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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EN

=V

A. 3. B. 4. C. 5. D. 6.
Cau 114. Cho d6 thi ham s6 y = f(x) xac dinh va c6 dao ham trén R. Ham s y = f(x) c6
d6 thi nhw hinh vé. S6 nghiém nhiéu nhat ctia phuong trinh f (xz) =m (m la tham s6 thuc)

la?
y A

V=

A. 2. B. 3. C. 4. D. 5.
Cau 115. Cho ham s6 y = f(x) c6 do thi nhu hinh vé. S§ nghiém thyc ciia phuong trinh
f(f(cosx))=0 trong doan [0;2019] Ia

1 0 i\'

A. 642. B. 1002. C. 1003. D. 643.

Cau 116. Cho ham s8 y = f(x) lién tuc trén R va cé d6 thi nhu hinh vé. S§ gia tri nguyén

ctia tham s6 m d€ phuong trinh f*(cosx)+(m—2018) f (cosx)+m—2019=0c6 dung 6
nghiém thudc [0;2n] 1a?

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton a
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Ya
13
: \O| /: N
VA
-1
A. 5. B. 3. C. 2 D. 1.
Cau 117. Cho ham s6 y = f(x) c6 d6 thi nhu hinh vé
UEN

VR

C6 bao nhiéu gia tri nguyén cua m d€ phuong trinh f (|x| - 1) =m co 4 nghiém phan biét
A. 2. B. 1. C. 3. D. 4.
Cau 118. Cho ham s8y = f(x) c6 dao ham taiVx e R, ham s6 f'(x) =x> +ax* +bx+c 6 do
thi nhu hinh vé. S8 diém cyc tri ctia ham s6y = f| f'(x)] 1a?
YA

A 4

A.7. B. 11. C. 9. D. 8.
Cau 119. Cho ham s6 y=f(x)=ax’+bx*+cx+d (a,b,ceR,a=0) c6 do thi (C) . Biét
rang do thi (C) tiép xtic véi duong thang y=-9 tai diém c6 hoanh dd duong va db thi

° Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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ham s6 y = f'(x) cho boi hinh vé bén. Phan nguyén cua gia tri dién tich hinh phang gioi
han boi d6 thi (C) va truc hoanh la?
y A

=V

A. 2 B. 27 C. 29 D. 35
Cau 120. Cho ham s6 y = f(x)=ax’ +bx* +cx+d (a,b,ceR,a=0) c6 do thi (C). Biét rang

do thi (C) tiép xuc véi dudong thang vy =§ tai diém c6 hoanh do dwong va do thi ham sd

y=f'(x) cho boi hinh vé bén. Gid tri 3a+2b+c—d 1a?

VEN
4
2/ ol 2 X
A. 0. B. 2 C. 3. D. 4

Cau 121. Cho ham s8 y = f(x)=ax’ +bx* +c (a>0) c6 6 thi (C), &6 thi ham s5 y =|f'(x)|

nhu hinh vé bén. Biét d6 thi ham s§ y = f'(x) dat cuc tiéu tai diém (g ;—%J . D6 thi

ham s8 y = f(x) tiép xtc véi truc Ox tai 2 diém. Dién tich S ctia hinh phang gi6i han béi

do thi (C) va truc hoanh la?

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton a
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YA

AL B S c 14 p. 1o
15 15 15 15
A \ A ax + b _d Ve A . A . \ A
Cau 122. Cho ham s6 y = f(x)= y a,b,c,deR,—#0 | c6 d6 thi (C), d6 thi ham s6
cx + c

y=f'(x) nhu hinh vé& bén. Biét d6 thi ham s§ y = f(x) cat truc tung tai diém co tung dd
béng 3. Phuong trinh tiép tuyén cta (C) tai giao diém ctia (C) véi truc hoanh cé dang ?

y)\

@)

1 3 1 3 1 3 1
Aly=—x—— B.y=—x+— Cy=—x+— D.y=—x+2
Y=5%73 Y=5%75 Y=75%" y=7"

Cau 123. Cho ham s8 y = f(x) c6 d6 thi nhu hinh vé va cat truc hoanh tai 5 diém nhu hinh

vé sao cho diém C la tam d6i xting ctia d6 thi.

e Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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yA

KRV

Xét cac cap s (a;b) voi a,beZ va a<b sao cho d6 thi ham s

g(x)=Lf (x)=a][f(x)-2]
Cat truc hoanh c6 dtng 3 cép giao diém d6i xting nhau qua diém C. Tdng cac gia tri a
nhan duoc?
A. 15 B. 6 C. 12 D. 10
Nhom toan VD — VDC
Cau 124. Cho hai ham s8 y = f(x),y = g(x) lién tuc trén R 6 d6 thi dugc cho nhu hinh

vé bén dudi. S6 gid tri nguyén ctia tham s6 m d€ bat phuong trinh f(x)>— 10
x* —4x+

nghiém x €[-1;4] 1a?
yAr YA

A.7 B. 8 C.6 D. 5
Thiy Nguyén Ding Ai
Cau 125. Cho ham s§ y = f(x) x4c dinh va lién tuc trén R, ham s§ g(x)=2x"-3 va
duong thang d c6 d6 thi nhw hinh vé dwdi.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °
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Biét réng A 1a diém chung cta 2 d6 thi f(x),g(x),x, =1, diém B thudc do thi g(x) va

Xp = —%, duong thang d 1a tiép tuyén ctia d6 thi ham s8 y = f(x). Tinh f'(x,)

3 5
A. -1 B. — C.— D. -2
2 2
Cau 126. Cho ham s6 y =ax’ +bx* +cx’ +dx”* +ex+ f 6 do thi f'(x)nhu hinh vé
y A

=V

S

Hoiham s8 y = g(x)= f(1-2x)—2x* +1 dong bién trén khoang nao sau day?
A. (_—3;—1j B. (_—1,1 C. (-1,0) D. (1,3)
2 2 2

Cau 127. Cho ham s6 f(x) lién tuc trén R c6 d6 thi nhw hinh vé:

e Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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:I/A

C6 bao nhiéu gia tri nguyén ctia m €[1;2019] sao cho phuong trinh

f(12x2j+f(m—\/m2 +1) =0 cé nghiém
+x
A. 2018 B. 2019 C.1 D. 2
Cau 128. Cho ham s8 f(x) lién tuc trén R ¢6 d6 thi nhu hinh vé:
y/\
] R ,
e |
o 1 2 i x

Goi M, m Tan luot 1a gia tri 16n nhat va gia tri nho nhat cta ham s6
g(x)= f(2(sir14 x+cos’ x)) . Téng M+m bang

A.3 B. 4 C.5 D. 6
Cau 129. Cho ham s8 f(x) lién tuc trén R ¢6 d6 thi nhu hinh vé:

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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yA

ol 1 3 p

|
[

Goi M,m lan lwot la gid tri I6n nhat va gia tri nho nhat ctia ham sd
y=|f(x) —2‘3 -3(f(x) —2)2 +5trén doan [-1;3]. Tich M.n bang
A.2 B. 3 C. 54 D. 55
Cau 130. Cho ham s6 f(x) lién tuc trén R ¢6 d6 thi nhw hinh vé:
y QN

=V

Ky hjéug(x)=f(2x/ﬂ+ 1—x)+m.Tim m dé If(}%]xg(x)>21%(};ilr]1g(x)

A.m>4 B. m<3 C.0<m<5 D. m<2
Cau 131. Cho ham s8 y = f(x),y =g(x) lién tuc trén R ¢4 do thi ham s6y = f'(x)la

duong cong nét dam va y = ¢'(x) 1a duong cong nét manh nhu hinh vé.

@ Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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EN

g'(x)

N\

R X
A
f'(x)

Goi ba giao diém A,B,C cta d6 thi y = f'(x),y = ¢'(x) trén hinh vé Ian luot ¢6 hoanh do

ST

a,b,c . Gid tri nho nhat trén doan bf?mg
A. h(0) B. hi(a) C. h(b) D. h(c)
Cau 132. Cho ham s6 f(x) lién tuc trén R ¢6 d6 thi nhw hinh vé:
y A

/o123§c

Ky hiéu g(x) =f(x3 X+ x4+ 2)+ 3m, voi m 1a tham s6 thwc. Gid tri nho nhat ctia biéu
. ) .

thiec P=m +31{(};e}]xg(x)+41ﬁ};1lr]1g(x)+m
A. 105 B. -102 C. -50 D. 4

Cau 133. Cho ham s8 y = f(x) ¢6 d6 thi nhu hinh vé
YA

—_
RY

/ ’
Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °
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C6 bao nhiéu gia tri nguyén ctia m voi m e[1;5] dé€bat phuwong trinh
f(m—\/a+1) > f(\/5—x) nghiém ding véi moi x €[1;4]
A.2 B. 1 C. 4 D. 3
Cau 134. Trén parabol y=x*+1(P) 14y hai diém A(1;2).B(3;10) goi M la diém di dong
trén cung AB cua (P), M khac A,B .
y)\
10 f---=mmnmm e

2f

o D

X

[ SRy PRpIPp I
Lo s [ Sy g

Goi S, 1a dién tich hinh phéang gi6i han bdi va, goi la dién tich hinh phang gi6i han béi va
Goi 1a toa do diém khi dat gia tri nho nhat. Tinh x; + y;

A. 29 B. 11 C.7 D. 5
Cau 135. Cho ham s6 lién tuc trén doan [-1;9]va c6 d6 thi la duong cong trong hinh vé

dudi day

\ [
= /

V=

/) SR,

C6 tat ca bao nhiéu gia tri nguyén cua tham s6 m dé bat phwong trinh
1630 | f(x)"+2f ()-8 4" > (m* ~3m).6'
Nghiém dtng véi moi gid tri x €[-1;9]?

A. 22 B. 31 C.5 D. 6

a Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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Cau 136. Cho hai ham s6 f(x) va g(x)c6 do thi cac dao ham cho nhu hinh vé véi f'(x)
(mau xanh) va g'(x) (mauhong) c6 d6 thi nhu hinh vé.
YA

A. (-1,0) B. (O;%j C. (—1;%} D. (2;;)
Céu 137. Cho hai ham s6 f(x) va g(x) c6 db thi bi€u dién dao ham f'(x) va g¢'(x) nhu
hinh v&. Biét rang ham s8 y = f(x)-g(x+2) dong bién trén khoang (o;B) va gid tri 16n
nhét cta biéu thic (B—o)=8; phuong trinh tiép tuyén véi do thi y=g(x) tai diém c6
hoanh d6 x, =11 1a y =3x+2 va phuong trinh tiép tuyén véi d6 thi ham s& y = f(x) tai
diém c6 hoanh dd x, =9 1a y=ax+1 Gid tri ctia f(9) béng
yA

of i | i ,
1 3 21 X
2
A. 13 B. 28 C. -26 D. 22
Thiy Nguyén Ding Ai

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °




> PHUONG PHAP GIAI TOAN PO THI

TUYEN TAP MOT SO BAI TOAN PO THI VAN DUNG
CAO ON THI THPT QG 2019

Cho ham s& y = f(x) lién tuc trén R va c¢6 d6 thi nhue hinh vé. Cé bao nhiéu gia tri

nguyén ctua tham s6 m d€ phuong trinh f ( 2f(cos x)) =m cO nghiém x [g ; n).

Ay

[ S

—_

v =

S e\

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

Loi gidi
Pit t=cosx, do x e [g;nj nén suy ra t(-1;0].
Trén khoang (—1;0) ham s& nghich bién nén suy ra
V6i te(-1;0] thi £(0)< f(t)<f(-1) hay 0<f(t)<2.
Dit u =2 f (cosx) thi u=,[2f(t),u€[0;2). Khi d6 bai toan tré thanh:
Tim m d€ phuong trinh f(u)=m c6 nghiém u €[0;2).
Quan sat &6 thi ta thay rang véi u e [0;2) thi f(u)e[-2;2)=>-2<m<2.
Vi meZ=me{-2;-1;0;1}. Vay c6 4 gia tri cua m.
Chon y D.

Q Tinh hoa ctia toan hoc ndm & tu do ctia n6 — Georg Cantor




HUGNG TGI KY THI THPT QUOC GIA 4

Cho ham s& f(x) lién tyc trén R va cé d6 thi nhu hinh vé dwdi day:

SO cac gia tri nguyén ctia tham s& m khong vueot qua 5 dé€ phuong trinh
2

fln)-2 3 1 _0 c6hai nghiém phan biét 1a

A. 5. B. 4. C. 7. D. 6.
Loi giai
bat t =n",t > 0. Pheong trinh da cho tro thanh:

m* =1 m* -1

- <00 p(n="""1 (1>0).

Quan sat d6 thi da cho cia ham s y = f(x) ta thay rdng

Phuong trinh trén c6 hai nghiém phan biét khi va chi khi
m® -1

“1< <le-7<m?*<9< 3<m<3

Ma meZ=me{-2;-1;0;1;2}.

Vay co6 tat ca 5 gia tri nguyén ctua m.

Chon y A.

Nhin xét. Khong khé dé nhdn ra phieong phdp bai nay giong véi bai todn 1, gom 3 buéc nhw 6 ly

thuyét minh di néu, cdc ban chii y lam theo nhé!

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °




> PHUONG PHAP GIAI TOAN PO THI

Cho ham s& f(x) lién tuc trén [0;5] va c6 d6 thi nhu hinh vé dudi.
y A

p—
T
1
1
1
1
1
1
1
1
1
]
1
1
1
1
1
)
1
1
1
1

e

@)

b_\ —ce---
N [
Ul -—---e
RV

C6 bao nhiéu gia tri nguyén duong ctia tham sd m d€ bat phuwong trinh
(2019 —m)[f* (x)+ f (x) 1> 3x ++/10-2x

Nghiém dung véi moi x €[0;5]?

A. 2014 B. 2015 C. 2016 D. 2017

Loi gidi
D& bat phuong trinh dung véi moi x €[0;5] thi ta can c6
2019 - max| — 3102
O3 JF2 () + f(x=2)-1

Theo Cauchy — Schwarz ta c6
V3x +4/10-2x =3y/x +24/5-x < [(3+2)(x +5-x) =5

D&u ”=" xay ra khi x =3. Nhin vao d6 thj ta thdy rang f(x)>1 dau ”=" xay ra khi va chi

khi x=3vx=1vx=5.
5 \/§+\/10 2x 5
S0 JP)+

Chon y A.

<5=m<2014

° Tinh hoa ctia toan hoc ndm & tu do ctia n6 — Georg Cantor




HUGNG TGI KY THI THPT QUOC GIA 4

Cho ham s& f(x) lién tyc trén R va c6 d6 thi nhw hinh vé.

yA

@)

Tong tat ca cac gia tri cua tham sd m d€ bat phwong trinh
9.6 + (4~ f7(x)).9% <(-m* +5m) 4"
Dung voi moi x e R 1a?
A. 10. B. 4. C. 5 D. 9

Loi gidi
Dat = f(x). Quan sat do thi ta thdy f(x)<-2VxeR= t<-2

Bat phuwong trinh da cho dwgc viét lai nhu sau

2
9.6'+(4-+).9' S(—m2+5m).4t,VtS—2<:>9-(%jt+(4—t2)(%) tS—m2+5m
3 t 3 2t
Xét ham so g(t)=9-(§j +(4_t2)(EJ

t 2t 2t
C6 g'(t)=9.(§j .ln(gj—Zt.(éj +2(4—t2)(§j In2>0,vi<-2
2 2 2 2) "2

T d6 suy ra (r_n%);]g(t) =g(-2)=4

Yéu cau bai toan twong dwong voi —m* +5m=4 < 1<m<4
Vi meZ=>me{1;2;3;4} nén tong tat ca cac gia tri ctia tham s& m 1a 10.

Chon i A.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °




> PHUONG PHAP GIAI TOAN PO THI

Cho ham s6 y=f(x) c6 d6 thi ham s6 y=f'(x) nhu hinh vé bén. Xét ham so
g(x)=2f (x)+2x* —4x —3m—65 v6i m la s8 thuc. D& g(x)<0 Vxe[—\/g;\/g] thi diéu

kién caa m la

Ya
f1(%)
2
_\/Ig 0] \/Ig Ji
Bl ... 18 IA
A.m=2f(\5) B. m<2 £(<5)
3 3
c m<§f(o)—2J§ D. ngf(—\/g)—élx/g
Loi giai

Tac6 g(x)<0eg(x)=2f(x)+2x° —4x-3m—65 <0 = 3m>2f (x)+2x° —4x —6+/5
D3t Ii(x) =21 (x)+2x* —4x—64/5. Ta 6 I'(x)=2f"(x)+6x> — 4.

(=5
h( ) ( )+6.5—4=o
Suyra {h'(0
h(
h(

)=2f'(0)+0-4=0
"(1)=2f'(1)+6.1-4>0
"(-1)=2f"(-1)+6.1-4>0
Tir do ta cé bang bién thién
X —5 0 V5
h' - 0 -
W(=5)

a Tinh hoa ctia toan hoc ndm & tu do ctia n6 — Georg Cantor




HUGNG TGI KY THI THPT QUOC GIA 4
Tir bang bién thién ta ¢ 3m >/1(~5) @ngf(\/g).
Chon y A.
Cho 0<+a—1<+b—-1<a vaham so y=g(x):L)2 ¢4 dao ham trén [O;+oo). Biét

f ((x+1) )
d6 thi ham s8 y= f(x) nhe hinh vé dwdi. Khing dinh nao sau day ding voéi moi

xe[\/a—l;\/g—lJ

VRN

y=f(x)
n ________ |
VAN
0 p b ox
Jh-1 Ja-1
A g(x)zf( — ) B g(x)sf( : )
C g(x)éf(\/i_l) D. -10< g(x)<0
Loi gidi
Ta cé xe[\/;—l;\/g—l]:(x+1)2 e[a;b], dwa vao do thi ta c6
2 1 1 1
msf((x+1) )Sn:;sf((x—ﬂ)z)sz

Mt khac 0 <+/a—1<+b-1<a dwa vao do thi ta thdy f(x) dong bién trén [\/5—1;\/5—1]

f(o-1)

m

nén ta co f(\/a—l)sf(x)sf(\/g—l):g(x)s

Chon y C.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °




> PHUONG PHAP GIAI TOAN PO THI

Cho ham s6 f(x) c6 dao ham f'(x). Ham s8 y = f'(x) lién tyc trén tap s6 thuc R va co
d6 thi nhu hinh vé. S6 nghiém thudc doan [1;4] ctia phuong trinh f(x)=f(0) 1a?
y AN

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

Ttr d6 thi cia ham s6 f(x) ta c6 bang bién thién ctia ham s& (da thikc ndi suy):

X —0 -1 1 2 4 +00
y' —~ 0+ 0 —~ 0 + 0 +

£(1) 7
/ I
f(2)
f(=1)

Mat khac quan sat hinh vé ta thay:
JIf ()|dx> [|f'(x)]dx & £(1)=£(0)> £ (1)~ £ (2) = f(2)> £(0)

Vay trong doan [-1;4] phuong trinh f(x)= f(0) ¢6 1 nghiém.
Chon y B.

° Tinh hoa ctia toan hoc ndm & tu do ctia n6 — Georg Cantor




HUGNG TGI KY THI THPT QUOC GIA 4

Cho d6 thi cua ham s6 f(x),F(x),f'(x+1)nhu hinh vé. Tinh gia tri ctia tich phan
f(0)+f(15)

I sin® x.cos xdx ?
fI(=1)+F(1.5)

y)\
N
6 J e
SHEAAB NS W -
o/\ 1312 [ 3] «x
(2) 2,
| (1)
—3e------ .
A. 0 B. 1 C. 3 D. 4
Loi gidi

Do thi ham s6 (1) cwe dai khi x =2 nén 2 1a d6 thi ctia dao ham ham s6 (1) .

Chuyén dich d6 thi ham s3 (3) sang phai 1 don vi ta thdy c6 cét truc Ox tai x=1 , dong
thoi tai d6 d6 thi ham s6 (2) cwe dai 3 1a d6 thi cua dao ham (2).

Suy ra db thi ham s5 (1), (2), (3) lan luot 1a db thi ham s8 F(x), f(x), f'(x+1).

f(0)+£(15)
Tacd f(0)+f(1.5)=f'(-1)+F(1.5) = J' sin® x.cos xdx =0
F(-)+E(15)

Chon y A.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °




> PHUONG PHAP GIAI TOAN PO THI

Cho ham s6 f(x) c6 dao ham trén R\ {b} va ham s6 g(x) c6 dao ham trén R . Biét d6
thi ctia hai ham s6 y=f'(x),y=g'(x) nhw hinh vé dwdi. Dat h(x)=f(x)-g(x) va
S=-[n(x>+b)] +1(b+2*)(1+2h(c))~[n(c)] véi abc la cac s6 thuc da biét. Khing

dinh dung v&i moi x =0 1a?
yl\

A. Se[h(c);h(a+c)] B. S<h(c)
C. S<[h(c);h(a+D)] D. Se[h(a);h(c)]
Loi giai
Tt d6 thi da cho ta suy ra h'(x)=f'(x)—g'(x),h‘(x)—0<:>f'(x)=g'(x)<:{ -
=c

Lap bang bién thién ta cd

X —00 a b -+00

h'(x) - 0 + + 0 —

h(a)

Lai c6 S=—(h(b+x*)~h(c)) +h(b+2*)<h(x*+b)<h(c)

Chon y B.

° Tinh hoa ctia toan hoc ndm & tu do ctia n6 — Georg Cantor




HUGNG TGI KY THI THPT QUOC GIA 4

Bai toan 10

Cho ham s& f(x) lién tuc va xac dinh trén R va c¢6 d6 thi f'(x) nhw hinh vé. Tim s

diém cye trj ctia ham s6 y = f(x* +x)?

Ay

v =

A. 10 B. 11 C. 12 D. 13

Loi giai
Ta ¢ y' =(2x+1)f'(x2 +x), x*>+x=m cb nghiém khi va chi khi m > —%.
Dua vao d6 thi ta thdy do thi ham f'(x) cat truc hoanh tai 5 diém trong d6 1 diém c6
hoanh d nho hon ~--va c6 mot tiém cin
Khi d6 ting véi mdi giao diém c6 hoanh do Ién hon —% va 1 diém khong xac dinh thi
y'=0 c6 2 nghiém Tir day dé dang suy ra ham y = f(x2 + x) 6 11 cyec tri!
Chon y B.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °




> PHUONG PHAP GIAI TOAN PO THI

Bai toan 11

Cho ham s6 f(x) c6 dao ham va xac dinh trén tap s6 thuc va c6 d6 thi nhu hinh vé

dudi. Tinh téng tdt ca cac gid tri nguyén cta tham s6 me[-20;20] d€ ham so

y= f(|x| +m) c6 5 diém cuc tri?

=Ry

A. =210 B. -212 C. -211 D. -209

Loi gidi
Chiing ta c6 thé tinh nhanh theo cong thitc 1a ham s6 y = f (jx|+m) c6 5 diém cyec trj khi
va chi khi ham s8 y = f(x+m)cd 2 diém cuc tri dwong va ham s phai lién tuc tai x, =0.

Dua vao do thi ctia ham s6 ta suy ra

1-m>0 m<1
& = me{-20,-19,-18,...,.-3,-1,0}
—2-m=#0 m#-2

Suy ra tong S cac gia tri nguyén m: S =-210.
Chon y A.

° Tinh hoa ctia toan hoc ndm & tu do ctia n6 — Georg Cantor




HUGNG TGI KY THI THPT QUOC GIA 4

Bai toan 12

Cho ham s& bac ba f(x) va g(x)= f(mx2 +nx+p)(m,n,p € Q) c6 d6 thi nhu hinh dudi,
trong d6 duong nét lién la d6 thi ham f(x), do thi ham nét dat 1a d6 thi ham g(x),

duong x=—% la truc d6i xéng ham g(x) . Gid tri cta bifu thic

P=(n+m)(m+p)(p+2n) bdng bao nhiéu?

Y
I
; f(x)
|
I
|
|
o \1 2 x
1 X 4
! i
\ I :
v !
v 1
v '
A.6 B. 24 C. 12 D. 16

Loi gidi
Tacod f(x)=ax’+bx*+cx+d= f'(x)=3ax’+2bx+c. Ham s8 dat cuc tri tai x=0;x=2 va

d6 thi di qua diém (1;0),(0;2) nén ta c6

f'(0)=0  f(a=1
(2)=0 |p=-3
;((1))20 = R = f(x)=x"-3x"+2
fo)=2 la-2

/ 2 3 2 2 A A M 3 2 A .
Ta cb g(x):(mx +nx+p) —3(mx +nx+p) +2. Hé s6 ty do bang p’-3p°>+2. Do thi
ham s6 g(x) di qua diém (0;0) nén p° -3p* +2=0=p=1.
D6 thi ham s6 g(x)=f(mx2+nx+p) co truc doi xang xz—% nén d6 thi ham s6

y=mx’+nx+p cling c6 truc d6i xting x:——:—iz—l:mzn.
2 2m 2
D6 thi ham s6 g(x) di qua diém (-2;2) nén
m=n=1

g(-2)=0=g(x)=(2m+1)’ -3(2m+1)’ +2=2= 1
m=n=-—
2

Do d6 thi ¢6 hudéng quay lén trénnéntasuyra m>0=m=n=p=1

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton a




> PHUONG PHAP GIAI TOAN PO THI

Chon 3y C.

Bai toan 13

Gia sit ham s8 y = f(x) 6 dao ham la ham s6 y = f'(x) c6 d6 thi duoc cho nhu hinh vé
dudi day va f(0)+f(1)-2f(2)=f(4)-f(3). Tim gid tri nho nhdt m cta ham s6
y=f(x) trén [0;4].

y/\
O 4 x
2\/ ’
A. m=f(4). B. m=f(0). C. m=f(2). D. m=f(1).
Loi giai

Quan sat d6 thi ham s6 y = f'(x) ta thdy:
e Trénkhoang (0;2) thi f'(x)>0.
e Trén khoang (2;4) thi f'(x)<0.

Bang bién thién:

ZEIE : - -

f(2)
£ fa— \f<3>\
f (0)/ f(4)
Tl bang bién thién ta nhan thdy GTNN cta ham s6 dat dwoc bang f(0) hodc f (4).
Talai co £(0)+£(1)-2f(2) =/ (4)- F(3) > F(0) F(4)=2F (2)- F(1)- £(3)
Lf(2)=f(W)]+[£(2)-£(3)]>0 (do £(2)>f(1),f(2)> f(3))
Do vay f(0)-f(4)>0< f(0)> f(4).
Vay m=f(4).
Chon y A.

° Tinh hoa ctia toan hoc ndm & tu do ctia n6 — Georg Cantor




HUGNG TGI KY THI THPT QUOC GIA 4

Bai toan 14

Cho ham s6 f(x)c6 do thi nhu hinh vé dong thoi f(x+1)— f(x)=2x(2x+1)(x+1)(*)

Biét rang f(x)=ax" +bx’ +c;g(x)=mx’> +nx+p Véf(x)=g(x2—1)

Tim gia tri nho nhét ctia ham s& g(x)

VY
11f------
o |«
1 1
A, — B. —— C. 2 D. 4
2 4
Loi gidi
T (*) tathayx=0= f(1)= f(0)
, a+b=0 . o
Taco x=0=>y=-1=c=-1= 1 vax=2,y=11= f(x)=x"-x"-1
c=-

Mt khéac x* —x? —1=g(x2—1)=m(x2—1)2+n(x2—1)+p =mx* —=2mx* +m+nx’ —n+p

m=1 m=1
=:12+n=-1 ={n=1 :>g(x)=x2+x;g'(x)=2x+1;g'(x)=0<:>x=—%
-l=-n+p p=0

Vay gid tri nho nhat g(x) = _i

Chon y B.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °




> PHUONG PHAP GIAI TOAN PO THI

Bai toan 15

Cho hai ham s6 y = f(x), y=g(x) c6 dao ham la f'(x), g'(x). D6 thi ham s6 y = f'(x)
va g'(x) duoc cho nhu hinh vé bén dudi.
AY

o
Ne------
oONeF----
=V

Biét rang f(0)-f(6)<g(0)—g(6). Gid tri 16n nhat, gia tri nho nhat cua ham s
h(x)=f(x)-g(x) trén doan [0;6] Ian luot la:

A. h(2),h(6). B. 1(6),h(2). C. 1(0),h(2). D. 1(2),h(0).

.....

C6 ()= £ (x)-5'(x)
Ttr d6 thi da cho ta c6 bang bién thién ctia ham s6 h(x) trén [0;6]
X 0 2 6
h'(x) — 0 +

h(0) h(6)

h(x)
h(2)

Do dé 1[13161]1h(x) =h(2)

Gia thiét ta cd £(0)—g(0)< f(6)—g(6) < h(0)<h(6)
Vay nén maxh(x)="h(6)

[0;6]

Chon y B.

e Tinh hoa ctia toan hoc ndm & tu do ctia n6 — Georg Cantor




HUGNG TGI KY THI THPT QUOC GIA 4

Bai toan 16

Cho 2 ham s8 f(x),g(x) c6 db thi nhu hinh vé bén dudi. Biét rdng x=1,x=6 déu la

cac di€ém cyc tri cta 2 ham s6 f(x),g(x) dong thoi f(1)=g(6),2f(6)=g(1)+3 va
2f(-5x+16)=3g(5x-9)-1(*).Goi M,m lan luot 1a gid tri nho nhédt cua biéu thic
S=f(x)(f(x)-2g(x)+1)+g*(x)+g(x). Tinh tdng P=M+m?

Ya
g(x)
/ ! l f(x)
O 1 6 ;
N b c.? p, 1.
4 4 2 2

Lan lugt thay x=2,x =3 vao (*) déng thoi két hop diéu kién ban dau ta c6 hé phuong
2f(1)=3g(6)-1

2f(6)=3g(1)-1_ |/ (N=8(6)=1

2£(6)=45(1)=4 " | 7(6)=2,5(1)=2

2f(1)=4g(6)-4

Tt gia thiét két hop do thi ta nhan thdy rang g(x) nghich bién trén [1;6]va f(x)dong

trinh

bién trén [1;6]= g(x)e[1;2], f(x) e{l;g}.dé’ don gian ta dat u = f(x),y = g(x)
Tacd S=u’-2uy+y*+u+y=f(u;y). Coi day la 1 ham s theo 4n u ta c6

fu'(u;y):Zu—2y+1=0@u:ﬂ

Ta co f(l;y):1—2y+y2+y+1=y2—y+2;f(g;yj=y2—4y+%5
5
= 13w )-rtm)>0 vy 2]

j:uZZy—le{Lé} va ye{%;Z}:uzﬂe[bg}

N | W

Xét 1;
y{ 2 2 2

Véi ye|l;

N | W
N—

(1)khao st ham s& f (u;y)theo bién u e {1;%}

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °




> PHUONG PHAP GIAI TOAN PO THI

. 5
:fu(u;y)zf(l;y):y2_y+221 ,va fu(u;y)sf(a;yJ:y2_4y+Z£Z

Véi y e [%;2}(2) . Lap bang bién thién cho ham s6 f (u;y)theo bién u e {1;%} ta co

2y-1 2y—-1Y , 2y-1 8y-1_7

= f(wy)zfl ==y |=|——| -v(2y-1 = =7

fu(uy)f[2 yj(sz(y)ﬂHzﬂ/ T2
\ 5 ) 35 23
\% )< fl 2y =y —dy+ =<2
a f,(wy) f(z y] y oAy s

Tw (1) va (2):>maxS=M=%,minS=m=1:>P=M+m=%+1=%

Chon y A.

Bai toan 17

Cho ham s6 y = f(x) c6 dao ham trén R va c6 d6 thi la duong cong trong hinh vé dudi
day. Dt g(x)=f(f(x)-1) . Tim s6 nghiém ctia phuong trinh g'(x)=0.
y A

A. 8. B. 10. C. o D. 6.

Loi gidi
Quan sat d6 thi ham s& trén thi ham s8 y = f(x) c6 ba diém cuc tri x=—%, x=1 va
x=a(l<a<2).Dod6, f'(x)=0 c6banghiém xz—%, x=1vax=a(l<a<2).
Ta 6 g'(x)= £ () (£ (x)-1)

Xét g'(x)=0<:{

Phuong trinh (1) ¢6 ba nghiém x=—%, x=1lvax=a (l<a<?2)

e Tinh hoa ctia toan hoc nam & tu do clia n6 — Georg Cantor




HUGNG TGI KY THI THPT QUOC GIA 4

71275 i )=
Phuong trinh (2) < | f(x)-1=1 < f(x)=2
f(x)-1=a f(x)=a+1

Theo d6 thi, ta thdy f (x)=§ c6 hai nghiém phén biét va f(x)=2 cing c6 hai nghiém
phan biét.

Datb=a+1.Do1<a<2nén 2<b<3

Xét phuong trinh f(x)=b (2<b<3). Duong thing y=>b cat do thi ham s8 y = f(x) tai
hai diém phan biét nén phuong trinh (5) cé hai nghiém phan biét.

Xét thdy cac nghiém ctia phuong trinh (1), (3), (4) va (5) la cac nghiém phéan biét. Vay
phuong trinh g'(x)=0 c6 9 nghiém phan biét.

Chon 3 C.

Bai toan 18

Biét rang d6 thi ham s8 bac 4: y = f(x) duwoc cho nhu hinh vé bén. Tim sd giao diém

ctia d6 thi ham s& y = g(x) = [f’(x)]2 —f(x).f"(x) vatruc Ox.
A
y

= v

Loi gidi
S6 giao difém cua do thi ham sd y=g(x)=[f’(x)]2—f(x).f”(x) va truc Ox bang s6
A 2 hY !’ 2 " !/ 2 "
nghiém ctia phuong trinh: [ f'(x)] = f(x).f"(x)=0 <[ f'(x)] = f(x).f"(x).
Gia st @6 thi ham s8 y = f(x)=ax*+bx’ +cx’ +dx+e, (a,b,c,d,ecR;a=0,b=0) cit truc
hoanh Ox tai 4 diém phanbiét x,, x,, x,, x,.

bat A=x-x,, B=x-x,, C=x-x,, D=x—-x, ta co:

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °




} PHUONG PHAP GIAI TOAN PO THI

f(x):a(x—xl)(x—xz)(x—xS)(x—x4):a.ABCD.
e THI:Néu x=x; v6i i=1,2,3,4 thi g(x [f ]

Do d6 x=x,,i=1,2,3,4 khong phai nghlem cta phuong trinh g( )=0.
e TH2:Néu x=#x, v6i i=1,2,3,4 thita viét lai

A B C D

=f(x)-(%+%+%+%j2_f(x).(ﬁ+%+%+§j
suyra, £7(0)-£(3)= P ) b Ta L) - P (s e v )

Khi d6 g(x)=[f'(x)] - f"(x).f(x)=f (x).(—+—+—+D—j>o Vxzx,(i=1,2,3,4)
Tt d6 suy ra phuong trinh g(x)=0 v nghiém.

Vay d6 thi ham s8 y = g(x) khong cat truc hoanh.

Chon y B.

Bai toan 19

Cho ham s& f(x) c6 d6 thi nhw hinh vé

Gia tri nguyén nho nhat cta tham s m dé€ phuong trinh sau ¢6 nghiém la bao nhiéu?

o/ VRS F) +ln[f(x)+f(1x)J=m?

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

.....

Quan sat do thi ta thdy rang 1< f (x)<5, dat t = f(x), gia thiét tro thanh

° Tinh hoa ctia toan hoc nam & tu do clia n6 — Georg Cantor



HUGNG TGI KY THI THPT QUOC GIA ‘

et3+2t2—7t+5 +ln(t+%} —m
Xét: g(t)=t+2t>-7t+5,8'(t)=3t"+4t-7>0Vt>1= g(1)< g(t)< g(5) = 1< g(t)<145

Mat khéc h(t)=t+%,h'(t):1—tl220we[1;5]:>2sh(t)§2—56

Vay ham u(t) = o128 +ln(t+%) dong bién véi x €[1;5]

145

Dé phuong trinh dau ¢6 nghiém thi e+In2<m<e'™ + ln%

Vay gia tri nguyén nho nhat ctia m 1a 4.
Chon y B.

Bai toan 20

Cho ham s& f(x) lién tuc trén R va ¢6 d6 thi nhu hinh vé. C6 bao nhiéu gi4 tri nguyén

|3sinx—cosx—1]

ctia tham s6 m dé phuong trinh f [ j = f(m* +4m+4) c6 nghiém?

| 2 cosx—sinx+4 |

yA
y=f(x)
X
A. 4. B. 5. C. Vb sbd D. 3.
Loi gidi

Vi -1<sinx<1;-1<cosx<1 nén 2cosx—sinx>-3=2cosx—-sinx+4>0

.. 3sinx—cosx—1 . .
bat - =t@?)smx—cosx—lzt(2cosx—smx+4)
2cosx—sinx+4

< cosx(2t+1)—sinx(t+3)=—4t-1
Phuong trinh trén c6 nghiém khi (2t +1)" +(£+3)" > (-4t -1)’
< 5t +10t+10 2 16t +8t +1 < 11+ —2t—9£0<:>—1—91£t31:>03|t|£1
Ttr @6 thi ham s6 ta thdy ham s f(x) dong bién trén (0;1)
Nén phuong trinh f(x)= f(|f|) v6i t €[0;1] c6 nghiém duy nhat khi x =|t| = x>0

|3sinx—cosx -1

Do d6 phuong trinh f ( j = f(m* +m+4) 6 nghiém

| 2 cosx—sinx+4 |

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °




} PHUONG PHAP GIAI TOAN PO THI

< |tf|=m® +4m+4 c6 nghiém véi 0<|t<1
S0<m +4m+4<le (m+2) <le-3<m<-1
Ma meZ nén me{-3;-2;-1}. Vay c6 3 gia tri cia m thoa man yéu cau.

Chon 3 C.

Bai toan 21

Cho ham s& f(x) lién tuc va c6 d6 thi nhw hinh vé.
y/\

Q
w
ONe-----------

X
e N e . 4m’ +m > . A A
Cac gid tri ctia tham s8 mdé€ phuong trinh ————= f*(x)+3 ¢6 3 nghiém phan
V22 (x)+5
biét la:
A.mzﬁ. B. mzﬁ. C. mzﬂ. D. m=i3\/§.
2 2 2 2
Loi gidi
3
Ta bién doi 4mi=f2(x)+3<:>41113+m=(f2 (x)+3) 2f%(x)+5
2f*(x)+5

3
&8’ +2m=({[2/7(x)+5) +2f7 (x)+5.
Xéthamsd f(t)=t+t= f'(t)=3t"+1>0VteR.

= f(t) dong bién trén R. Nén suy ra 2m = 2f*(x)+5

m>0 m2_5
m>0 4m*-5>0 < 2
~ 4m2:2f2(x)+5© "o /4m2—5
(4% — -+

Do phuong trinh f(x)=g(m) ludn c6 it nhat mot nghiém nén d€ phuong trinh da cho cd

4m* -5

3 nghiém phéan biét thi f(x)== c6 mdt phuwong trinh ¢6 1 nghiém va mét

phuong trinh c6 2 nghiém.

° Tinh hoa ctia toan hoc nam & tu do clia n6 — Georg Cantor




HUGNG TGI KY THI THPT QUOC GIA 4

4m* -5 NG J5
2

6 hai nghiém khi m = - va c6 mot nghiém khi m > -

Déyrang f(x)=-

e m= ? = f(x)=0= phuong trinh c6 2 nghiém.

2 —_—
* m> ? dé phuong trinh ¢6 3 nghiém thi f(x)=, / 4m2 > ¢6 hai nghiém
4m* -5 , 37 J37
=dom =—=m=——
2 4 2
A \37
Vay m=——.
2
Chon y C.

Bai toan 22

Cho ham s6 y = f(x)=ax" +bx’ +cx’ +dx+e véi (a,b,c,d,eeR). Biét ham s6 y = f'(x)

c6 d6 thi nhu hinh v&, dat cuec tri tai diém O(0;0) va cét truc hoanh tai A(3;0). Cé bao
nhiéu gia tri nguyén ctia m trén [-5;5] d€ phwong trinh f(-x +2x+m)=e c6 bdn

nghiém phan biét.

A. 0. B. 2. C. 5. D. 7.

Loi gidi
Quan sat d6 thi f'(x) nhw hinh vé. Ta thdy rang day 1a ham bac 3 qua 0 khong d6i ddu
va qua 3 d6i dau 1 lan. Nén suy ra
f'(x)=kx®(x=3) (k<0) (vi lim f(x)=—00 nén k<0 )

X—>+00

Do f'(2)=1:>—4k=1@kz%—)f'(x):—%x?’+%x2,

1,1 1.4(1
S X :—x4+—x3+e:——x3(—x—1j+e.
uy ra f(x)=gex'+g 1 2
Ma theo dé ta ¢6 phuong trinh

f(—x2+2x+m):e<:>(—x2+2x+m)3(

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton a

)
X +2x+m_1J:0
4




> PHUONG PHAP GIAI TOAN PO THI
—x*+2x+m=0 (1)
= 2
—x*+2x+m—-4=0 (2)
D€ phuong trinh f(—x*+2x+m)=e c6 4 nghiém phan biét thi phwrong trinh (1) va (2) lan

A =1+m>0

lwot c6 2 nghiém phan biét = { <m>3.

A, =1+m—-4>0

me
Ma { [-5:5] = me{4;5}. Vay co 2 gia tri nguyén m thoa man bai toan.
me[-5;

Chon y B.

Bai toan 23

Cho ham s6 f(x) lién tuc va c6 d6 thi nhu hinh vé. C6 bao nhiéu gid tri nguyén cua

tham s6 m dé€ phuong trinh f (2|sinx|): f (%) c6 dung 12 nghiém phan biét thudc

doan [-m;2x] ?

yl\

|
|I\J
N O
*
<n|\)|w
o] T—
VR

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

Loi giai
Xét phuwong trinh: f (2|sin x|) =f (%) *)

Ta c6 d6 thi y =|sinx|:

V=

. Né'uf(ﬂj:_—cﬂzécwnzfi
2 2 2

*) < 2|sinx =§c> sinx =§: hwong trinh (*) c6 6 nghiém thudc |-n;2n
> 1P & 8

° Tinh hoa ctia toan hoc ndm & tu do ctia n6 — Georg Cantor




HUGNG TGI KY THI THPT QUOC GIA 4

0<m<2
by O<m<4
e Néu —z<f Zlco= 2 "
16 2 ﬂ;té m#3
2 2

- ) 3
2|sm x| =X, (xl € (0, ZD
2|sin x| =X, (xz € (%,ZD

Khi d6 (*) < = Phuong trinh (*) c6 12 nghi¢m thudc [-n;2x]

20
. mj Pl [m:O
e Néu f| - |=0& &
2 m m=4
m_s
2
Khi d6 (*)@_2|Sinx|:0:> Phuong trinh (¥) c6 7 nghiém thude [-m;2x]
—m;2m
_2|sinx|=2 & ST ’
m
. mj E<O [m<0
e Néu f|l-|>0& =
2 m m>4
—>2
2
[ 2]sin x| = 0
Khi d6 (*) < |s'1nx| % (< ):> Phuong trinh (*) 06 nghiém.
| 2|sinx| =, (x, >2)
0<m<4 \ A 7 A, 2 L4 . A ?
Suyra{ 23 .Ma meZ=me{1;2}. Vay o tat ca 2 gia tri nguyén cta m.
Chon y D.

Bai toan 24

Cho d6 thi ham s6 1a nguyén ham cua f(x) c6 dang F(x)=ax’+bx” +5x+d. Tinh dién

tich tao boi f(x) va truc hoanh?

y)\
i 4 X
—4 @) i X
A% B. 2. c. 2 p. 2.
3 3 3 3
Loi gidi

Dat f(x)=ax’+bx* +cx+d= f(x)=3ax’+2bx+c.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton a




> PHUONG PHAP GIAI TOAN PO THI

= f(x)-f'(x)=ax’+(b-3a)x* +(c-2b)x+d-c.
x=-2=12a-4b+c=0

Nhin vao d6 thi ta ¢6 (1)
x=3=27a+6b+c=0

f'(x) co cuctrila-4, goi x,la hoanh d6 cta diém cuee tri thi

f"(x,)=0< 6ax,+2b=0 < x, =;—Z va 3a.x,” +2bx, +c=-5
2 2

=3a.— +2b_—b+c=—4<:>—£ +c=-5 (2)
9a 3a 3a

T (1) =a= _?Zb va ¢ =4b—-12a, thay vao (2) ta dwoc

2 1,2 _ _
P i ap120=50 0 sapish=5mb=2oas t o= T2
3a -2b 5 15 5
:>f(x)—f'(x)=%x3+_—6x2—4x+2—;=0 coé nghiém la x,,x,

Vay dién tich can tim 1a I%Jf +_?6x2 —4x +% ~ 65,4

X1

Chon y B.

Bai toan 25

Cho ham s6 y = f(x) lién tuc trén doan [-2;2] va c6 d6 thi trén doan [-2;2] nhu hinh

vé dudi. Hoi phuong trinh 3£ (x)-2f (x)+9 = \/| f(x=2)+3 c6 bao nhiéu nghiém thuc
trén doan [-2;3]?
LY

y=r(x) 1‘

Al B. 2 C. 3 D. 4

Loi gidi
Ta c6 d6 thi ham y = ‘ fx— 2)‘ nhuw hinh vé dwéi ( phan trén truc Ox)

° Tinh hoa ctia toan hoc ndm & tu do ctia n6 — Georg Cantor




HUGNG TGI KY THI THPT QUOC GIA 4

Xét ham s& y = f(x) trén doan [-2;2] ta c6 %/f2 (x)-2f(x)+9 zi/(f(x)—l)2 +8>2
S A1 2 : ‘f(x - 2)‘ = 1
uy ra VT > VP dau “=" xay ra khi =
fx)=1
Chon y B.
Cho ham s& f(x) c6 do thi nhw hinh vé duéi
y/\

6 __________

N L e e e e e e e e o -
-
KRV

C6 bao nhiéu gia tri nguyén cta tham sd m d€ % f (i sin (g|sin x|jj =m c6 nghiém?

Na

A. 2 B. 3 C 4 D. 5

Loi gidi

Vi0< |sinx| <1=0 S£|sinx| SE.
3 3

A T N N Ay A . ST . T
Trén doan {0;5} ham s sin ludn tang nén suy ra sin0 <sin (§|s1n x|j < smg

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton




> PHUONG PHAP GIAI TOAN PO THI

Hay 0< sin(g|sin x|j < g = isin(g|sin x|j €[0;2]

J3

Quan sat d6 thi ta thdy %f(i sin(g|sinx|)) € [—%;2}

V3
Dé phuong trinh dau c¢6 nghiém thi —% <m<2

Ma meZ=>me{-1;0;1;2}. Vay co 4 gia tri nguyén thoa man.
Chon 3 C.

Bai toan 27

Cho d6 thi ham s& la nguyén ham cta f(x) cé dang F(x)=ax’+bx* +5x+d . Tinh dién

tich tao boi f(x) va truc hoanh?

yl\
i 4 .
—4 @) i X
A% B. 2 c. . p. 2.
3 3 3 3
Loi gidi

Ta c6 F(x)'=3ax*+2bx+5 nén F'(0)=5< f(0)=5
Tt 2 diém cuee tri c6 hoanh d6 1a -4 va 4 ta c6 thé vé dai khéi d6 thi cua f(x) nhw sau
f(x)=mx*+nx+5

=4=16m-4n+5=0 - -
C(’){x m—4n 5 5,

= f(x)=—x"+5.

x=4=16m+4n+5=0 = :E 16

4 4
-5 80
Suyra | f(x)= (—x2+5J:—.
;[ i 16 3
A - A 4 A \ \ 80
Vay dién tich can tim la ? .

Chon i A.

° Tinh hoa ctia toan hoc ndm & tu do ctia n6 — Georg Cantor




HUGNG TGI KY THI THPT QUOC GIA 4

Bai toan 28

Cho ham s6 f(x) xac dinh, lién tyc trén R va c¢6 d6 thi nhu hinh vé. C6 bao nhiéu gi4 tri

nguyén ctia m d€ phuong trinh 2 f (3 —4+/6x—9x* ) =m-3 ¢ nghiém.

AY
e ESICEEEEEE 3
AN 1
T iNlot 34 f
4 3 2 -1 ! v /5 X
~1[--¥ o
_5 ___________ |__|
A. 13 B. 14 C. 15 D. 16
Loi gidi
Di‘éukién6x—9x220c>O£xS§

2
Véi xe[O;%} tacod 0<+6x—9x? :\/—9(x—%j +1<1

=0>—4/6x-9x> >4 < 3>3-4/6x-9x> >-1
Dua vao do thi ta suy ra —5Sf(3—4\/6x—9x2)31

m-3

Khi d6 phurong trinh 2.f(3—4\/6x—9x2 ) =m-3 c6 nghiém < -5< <l -7<m<5
Vi meZ nén me{-7;-6;-5,-4;-2;-1;0;1;2;3;4;5}

Vay co 13 gia tri ctia m thoa man.

Chon i A.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton a




> PHUONG PHAP GIAI TOAN PO THI

Bai toan 29

Cho hai d6 thi (C):y=f(x)=x'+ax*+b va d6 thi ham s8
(C,):y =g(x)=x"+mx* +nx+pnhu hinh vé&. Goi B, D la hai diém cyc tri cta (C,) , Ava
C lan lwot 1a hai diém cuc dai va cuc ti€u cta (C,) , (A va C d8i xting nhau qua diém
U € Oy . Biét hoanh d6 A va B bang nhau, hoanh d6 ctia C va D bang nhau. C6 bao nhiéu

gia tri nguyén ctia a d€ AB<3?
y A

e mm e e e e e -

™
)

x=0
Taco f'(x)=4x"+2ax; f'(x)=0<]| = :—,f—%, voia<0,(1),
X

g'(x)=3x*+2mx+n
Ta c6 x,,x, 1a nghiém cta phuong trinh g'(x)=0

Vi diém U(0;b)la trung diém cta ACnén x, +x, =0=m=0
Mat khéc x, =—x, = x] =-x,x, = —g: n=-3x;,(2),

Tw (1),(2) tasuy ra —%:—%:n=%

Ngoai U(0;b)e(C,) nénsuyra b=p

Y :xf+nx1+p:—2xf+p:—a-‘f—g+p

2
a
yB:xf+ax12+b:—Z+b

a Tinh hoa ctia toan hoc ndm & tu do ctia n6 — Georg Cantor

Ta c6 duwoc




HUGNG TGI KY THI THPT QUOC GIA 4

’ a a
a —_—— ——
2 4

Do dé AB<3 <y, -y, <3<

<3,(")

Dt t= —g:a=—2t2 (t>0)

Tir (*) < |-t' - 26| <3+ + 28 -3<0(¢ > 0)

Bai toan 30

Cho ham s& f(x) lién tyc trén R ¢6 d6 thi nhu hinh ve.
y QN

& (t-1)(£+3 +3t+3) <0 0<t<1=> -2 >-2=-2<a<0

v

/ 0 x
C6 bao nhiéu gia tri nguyén cua n d€ phuwong trinh
f(16cos” x+6sin2x ~8) = f (n(n+1)) cé nghiém xR ?
A. 10 B. 4 C.8 D. 6

Loi gidi
Dua vao d6 thi ham s6 ta thdy ham s6 dong bién trén R .

Do d6 f(16cos® x+6sin2x—8)= f(n(n+1))< 16cos’ x +6sin2x—8 =n(n+1)

<:>16.#+6sin2x—8=n(n+1)<:>8cos2x+6sin2x=n(n+1)

Phuong trinh ¢ nghiém x e R < 8 +6” 2 n* (n+ 1)2 o n’(n+ 1)2 <100

+1)>-10 2 10>0 -1- -
n(n+1) n2+n+ o n-10<0 o mgng 1+V4l
n(n+1)<10 n*+n-10<0 2 2

Vi neZ=ne{-3;,-2;-1;0;1;2}

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @




> PHUONG PHAP GIAI TOAN PO THI

Bai toan 31

Cho 2 s6 x,y théa man x*+5y° =1+4xy va ham s& bac 3 y = f(x) c6 do6 thi nhu hinh

vé. Goi M, m Ian luot la gia tri 16n nhat va gia tri nho nhét ctia P= f 2x-3y-3 . Tich
-x+4y+4
M.m?
yl\
n--12
i 1 X
-1 0 | x
i, ) B
. 1436 B. 1436 C. 1438 D. 1436
1333 1331 1331 1335
Loi gidi

Dé thdy f(x)=x"-3x.

—2y =si =sino+2
Tl\_]:’ x2+5y2:1+4xy<:>(x_2y)2+y2=1 ta dét {x ]/ Slna@{x S o COSs o

Yy =cosa Y =cosa

Xét f = 2x-3y-3 2(sina+2cosa)-3cosa—3  2sino+cosa—3

~x+4y+4 —(sina+2cosa)+4dcoso+4 —sina+2coso+4
Ta c6 t(—sino+2cosa+4)=2sino+coso—3 < (t+2)sino+(1-2t)cosa =4t +3(*)

Phuong trinh (*) 6 nghiém < (t+2)" +(26-1)" > (4f+3)" o -2<t< I—i

718 _ 1436

:>P=f(t)=t3—3t(—2£ts_—2j:>M=2,m= = Mm=_——-.
11 1331 1331

° Tinh hoa ctia toan hoc ndm & tu do ctia n6 — Georg Cantor




HUGNG TGI KY THI THPT QUOC GIA 4

Bai toan 32

Cho f(x) la mot da thikc hé s& thyee 6 d6 thi ham s6 y = f'(x) nhu hinh vé bén dwdi .

Ham s8 g(x)=(1-m)x+m* -3 (meR) thoa man tinh chat : moi tam gidc ¢6 d6 dai la
ba canh 1a a,b,c thi c6 cacs8 g(a),g(b),g(c) 1a ba canh ctia mot tam gidc. Khing dinh

nao sau day dung vé ham sd y = f[(mx +m— 1)1 —e"™t

rY
y=f'(x)

AN

O \1 4 X

A. Ham s6 dong bién trén khoang (—% ;—1)
B. Ham s6 nghich bién trén khoang (—% ;Oj

—1;2) va déng bién trén khoang (4;9)
1;4) va dong bién trén khoang (4;9)

C. Ham s6 nghich bién trén khoang (
(

D. Ham s0 nghich bién trén khoang

Loi gidi
a,b,c>0
14 \ A ANE] ? A .7/ A a+b_c>0
Ta c6 a,b,c 1a d6 dai ba canh cia mot tam gidc nén (*)
c+b-a>0
a+c—b>0

Bas6 aa+P,ab+p,ac+B(a,peR) la dd dai ba canh ciia mdt tam gidc

aa+p>0
ab+p>0
a>0
ac+p>0 >0
@ a(a+b—c)+B>0© Bz_ 220
+B° >
a(a+b—c)+p>0 o +P
a(a+b—c)+p>0

Ap dung vdo bai todn

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton a




> PHUONG PHAP GIAI TOAN PO THI

1-m=0
Ti gia thiét ta c6 {m? -3>0 o m<—3om<-3
1-m+m*-3>0
Vi m<+/3 thiham s8 y =—e™*! dong bién trén R
Xét ham s8 y=f[(mx+m—1)2} cd y':2m-(mx+m—1).f'[(mx+m—1)2]
mx+m-1=0
Tacd y'=0=|mx+m-1==1.
mx+m-1=%2
Do m<+/3 nén phuong trinh y'=0c6 5 nghiém phan biét .
_3-m _2-m 1-m -1-m

X, =——<Xx,=——<X, <x,=-l<xg=—.
m m m m

Bang xét ddu dao ham cua ham sd y = f [(mx +m —1)2} nhu sau:

X ‘ —© Xq X, X3 Xy X5 +o0

v ~ 0 + 0 - 0 + 0 - 0 4
Suy ra ham s6 h(x)= f [(mx +m-1)’ ] —e"™*! dong bién trén cic khoang

(3—m 2—mj (1—m j (—1—171 j
; ; ;=1; ;+00
m ' m m m
Véi m<+f3 thi (—é;—1jc(1_—m;—1j va (1;+oo)c[_1_
3 m
Cho f(x) lién tyc trén R va cé d6 thi ham s& y = f'(x) nhu hinh vé
N

m ;+oo) nén A dung va B,C,D sai

o
o
R R ]
=

[ Y

Bat phuong trinh sau nghiém ding v6i moi x € (—1;2) khi va chi khi :

A.—f(-1)<m<1-f(2) B
C.—f(2)<m<1-f(-1) D.—f(2)<m<1-f(-1)

° Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor




HUGNG TGI KY THI THPT QUOC GIA 4

-----

Tt d6 thi ctia ham s6 suy ra bang bién thién

X -1 2
fix) -
f(-1)
f(x)
f(2)

Ttr bang bién thién ta suy ra f(2)< f(x)< f(-1),Vxe(-1;2)

= f(2)+m< f(x)+m< f(-1)+m,Vxe(-1,2)
Dat t=f(x)+m= f(2)+m<t< f(-1)+m,Vxe(-1;2)
Gia thiét tuong duong 3' +4' <5t+2 < 3'+4'-5t-2<0 (1)

t=0

Xét phuong trinh 3' +4' —5t—2=0c>L_1

Dung phuwong phap xét dau (1) < 0<t<1= {f

Cho ham s6 f(x)=ax’+bx*+cx+d(a,b,c,d € R)c6 d6 thi nhu hinh vé :
YA

y=f(x)

4 &----m-mmmmmmm e

RV

= e e e e e e e -

Phuong trinh f ( FIF(F (x)))) = 06 tét ca bao nhiéu nghiém thyc phan biét

A. 12 B. 40 C. 41 D. 16

.....

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °
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Duya vao db thi ta c6 f(x)=ax(x-3)" di qua diém A(1;4)
—4=4a=a=1= f(x)=x"—6x>+9x

e x<0= f(x)<0= f(f(f(f(x))))<0 = Phuong trinh v6 nghi¢m

e x>4= f(x)>4= f(f(f(f(x))))>4 =Phuong trinh v6 nghi¢m

o V6i x €[0;4] dit x=2+2cost (te[0;x])

= f(x)=(2+2cost)’ —6(2+2cost)’ +9(2+2cost)=8cos’ t —6cost+2 =2 (cos3t+1)
Ta ching minh dwoc f"(x)=2(cos(3")+1) voi f"(x) = £(f(f(f(f-))))

= f(£(F(f(x))))=2(cos(3*F)+1)=2(cos(81t)+1)

0<:>2(cos(81t)+1):0<:>cos£ﬁj:0<:>ﬁzf+kn@t: m(2k+1)
2 2 2 81

co f(£(f(f(x)))

Do te[O;n]:OSM

Bai toan 35

Cho ham s& f(x) = %f —%xz —%x+% ¢6 6 thi nhw hinh v&.

<t 0<k<40 . Vay cb 41 gia tri

yA
-1/ ol 1 4/ x

C6 tat ca bao nhiéu gia tri nguyén ctia tham s6 m dé€ phuong trinh sau day c6 4 nghiém
phan biét thudc doan [0;2]

2019 f(J15x2 —30x+16 ) —my15x% —30x+16 —m =0

A. 1513 B. 1512 C. 1515 D. 1514

.....

Dt t =+15x> ~30x+16,x € [0;2]
Ta cos t'(x) = 30(x-1) it'(x)=0=x=1
24/15x% —30x +16

Lap bang bién thién ta suy ra 1<t<4

° Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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Véimoi te (1,'4] cho ta 2 nghiém x e [0;2]
Khi d6 phuong trinh dé cho tré thanh

20191 (t)=m(t+1) < 2019(%1‘3 —%tZ —%t+%) =m(t+1)
<:>673(t+1)(t—1)(t—4)=m(t+1)<:>(t—1)(t—4)=%

Xét g(t)=(t—1)(t—4),te(1;4], 1ap bang bién thién ta thdy phuong trinh da cho c6 4
nghiém phan biét thudc doan [0;2] < —%< %< 0= -1514,25 < m<0

Vay co 1514 gia tri nguyén m

Bai toan 36

Cho ham s6 y = f(x)cé dao ham f'(x). Ham s6y = f'(x)lién tuc trén tap s6 thuc va co

d6 thi nhw hinh vé.

YA

O

Biét rang f (—1)=%, f(2)=6. Téng cac gia tri 16n nhat va nho nhat cia ham s

g(x)=f>(x)-3f(x)trén [-1;2] bang?

1573 37 14245
A —— . C. — D. ——
64 B. 198 4 64

Loi gidi

Bang bién thién

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton °
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X -1 2
fl(x) 1o +
6
f(x)
13
4

Ta 6 g'(x) =3 (x) £(x)-3'(x)

~1
Xét trén doan [-1;2]c6 g'(x):O(:)Bf'(x)[f2 (x)—l] =0 f'(x)=0<:{x )
X =
Bang bién thién
X -1 2
g'(x) 0 + 0
8(2)
8(x)
g(-1)
Suy ra ming(x)=g(~1) = f* (-1)-3f (-1) =122
Cho ham s& f(x) ¢6 d6 thi nhw hinh vé.
y}\
/ N\ ;
@) X

e B
y

—4e-=

B4t phuong trinh f(e*) <m(3e" +2019) c6 nghiém x € (0;1) khi va chi khi

Ams—t Bt sl b SO
1011 3e+2019 1011 3e+2019

.....

Date* =t(t>0). Ta dwa bat phwong trinh da cho thanh bat phuong trinh an t. tir d6 lap

luan d€ ¢6 phuong trinh 4n t ¢4 nghiém thudc (1;e)

° Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Ta cht ¥ rang ham s8y = f(x) véi y = f(t) c6 tinh chat gidng nhau nén tir d6 thi ham s
da cho ta suy ra tinh chat ham f(t)

Str dung phuong phap ham s6 dé tim m sao cho bat phwong trinh c6 nghiém

Bét phuong trinh m > f(x) c6 nghiém trong (a;b) khim > I[%?f(x)

Cich gidi

Xét bat phurong trinh f(e') <m(3e" +2019) (*)

Dit " =t(t>0) véi x6(0;1):>te(e°;el):>te(1;e)

Ta duogc bat phuong trinh £ (¢) <m(3t+2019) < m> &(1)

3t +2019
Taxétham g() ==L wente(17e) = g'(x) = LEH2019) -3/ ()
3t+2019 (3t+2019)

Thdy d6 thi ham s8 y=f(t) c6 tinh ch4t giéng véi d6 thi ham s6 y=f(x) nén trén
khoang dang xét f(t)<0 va d6 thi ham s& di 1én tir trdi qua phai hay ham s& dong bién
trén (1;e) nén f'(t)>0
T d6 g'(t)>0 v6i te(1;e) hay ham s& g(t) dong bién trén (1;e)
Ta c6 bang bién thién cua g(t) trén [1;e]

t 1 2

2
1011

f(t)

Tt bang bién thién ta thdy d€ m > ————
3t+2019

c6 nghiém te(1;e)thi m>—

1011

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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Bai toan 38

Cho ham s& y = f(x). Ham s6 y = f'(x) c6 d6 thi nhu hinh vé

)._\
b_\
w2V

Bat phuong trinh x+31 2 om ding véimoi x e(0;1) khi va chi khi
x
A.mSM B.m<f(1)+9
36 36
[, 1 [, 1
Cm<—++ D.m< +
"= 36 T B2 "T36 T B2
Loi gidi
Dat g(x)=f?fg)+ x+31—2 . Can chting minh m < g(x),vx €(0;1). Xét g(x) trén (0;1)
x_
:g(x):f(x)+ L , €O g'(x):f (x) _ 1 =<0
36 Jx+3+2 36 2Jx+3(Vr+3+2)
Do f'(x)<1,x+3<2
fM . 1_f(1)+9
5 <1 SO 1 JU)*
uy ra m<limg(x) =54 =75

0 Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Bai toan 39

Cho ham s8 y = f(x) ¢6 dao ham trén R va c6 d6 thi nhu hinh vé.
y)\

[

|
—_
V=

Dat ham s6 y=g(x)=f(2x3+x—1)+m .Tim m d€ maxg(x)=-10.

[01]

A.m=-13 B. m=3 C. m=-12 D. m=-1

.....

fl(2x*+x-1)=0 [2x*+x-1=1 x=a
8'(x)=0e <L, =
6x>+1=0(VN) 2x°+x-1=-1 =0
Ta c6 bang bién thién nhu sau
t 0 a 1
8'(t) - 0 N
g(0) 8(1)

g(t) \
8(a)

Vay ham so dat gia tri 16n nhat tai x =0 hodc x=1
Co g(0)=f(-1)+m=m+3;¢(1)=f(2)+m=m+3
Ma maxg(x)=-10 & m+3=-10<=m=-13.

[0:1]

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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Bai toan 40

Cho ham s6 f(x),g(x) c6 d6 thi nhw hinh vé. Dat h(x)= f(x) .Tinh h'(2)

KV

Xét x e(—o0;4).
Ta c6 d0 thi y = g(x) 1a duong thang nén g(x) cé dang g(x)=ax+b va do thi y=g(x) di
qua hai diém (0;3) va (2;7) nén g(x)=2x+3.

Ta 6 d6 thi y = f(x) 1a parabol nén f(x) c6 dang f(x)=cx’+dx+e va do thi y=f(x) di
qua diém (0;6) va c6 dinhla (2;2) nén f(x)=x*-4x+6.

f(x) _ X" —4x+6

Suy ra h(x):g(x) o3 khi x € (—o0;4).
2x—4)(2x+3)-2(x*—4x+6
Ta co h'(x):( X 4)(2x+3) 2(x ' ) ma 2 e(-x;4) nén h'(2)=—i.
(2x+3) 19

@ Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Bai toan 41

Hinh vé 1a d6 thi y = f(x).

v

g (U

—6|----
Tap hop tat ca cac gia tri cia m d€ phuong trinh
—f2(x+1)‘f(x+1)‘+3‘f(x+1)‘+2=m(f2 (x+1)+2‘f(x+1)‘+1)
C6 nghiém trén [—-4;-2] la doan [a;b]. Khi d62a+3b bang?
A. 4 B. 5 C. 6 D. 7

.....

Dit h=x+1xe[-4-2]=he[-3;-1]=-3< f(h)<2=0<|f(h)|<3
Dat t=|f (x+1)

,t€[0;3]
Khi d6 - +3t+2=m(t* +2t+1) & (t+1) (2—t)=m(t+1) =t=2-m

Suyra 0<2-m<3<-1<m<2=2a+3b=4.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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Bai toan 42

Cho ham s6 y = ax® +3bx* —2cx+d(a+0) c6 d6 thi nhu hinh vé.
y)\

/I

VR

e 1

_3l ———————————

Ham s y = %x“ +(a+b)x® +(3b—c)x® +(d—2c)x+d—-2019 nghich bién trén khoang nao

sau day ?
A. (—oo;O) B. (0;2) C. (1;2) D. (2;+oo)

Loi giai
Tacod y'=3ax(x—2)=y=ax’-3ax’ +d
Duavao dothitaco y(0)=1=d=1y(2)=-3=>-4a+d=-3=a=1
Suyra y=x"-3x>+1=>b=-1,c=0

=Sy= ix‘* —3x? +x—2018 = Ham s& nghich bién trén khoang (1;2)

Bai toan 43

Cho hai ham da thttc y = f(x),y = g(x) c6 d6 thi la hai dudng cong & hinh vé bén.
YA

RV

/e

Biét rang d6 thi ham s8 y = f(x) c6 ding mdt diém cyc trila A, d6 thi ham s8 y = g(x)

@ Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor



HUGNG TGI KY THI THPT QUOC GIA 4

| 3

c6 dung mot diém cyc tri la B va AB=

~— =

thube khoang (-5;5) dé ham s& y = f (x
A1 B. 3

. C6 bao nhiéu gia tri nguyén cua tham sd m

-g(x )‘ + m‘ c6 dung 5 diém cuc tri?

D. 6

Ta dat h(x)=f(x)-g(x)="h(x)=0 c6 hai nghiém x, <x,.

4 ’ ’ ! ! 7
Taco h'(x)=f'(x)-g'(x)=H (x)=0=x=x,, (x; <xy <x,), h(x,)=f(x,)—g(x) =7
Bang bién thién

X —0 Xy +00
h'(x) — 0 +
400 400
h(x)
7
4
Suy ra bang bién thién ctia ham s3 y = [ir(x)| la:
X —0 Xy Xy X, 400
() - + 0 - +
400 400
4
0 / \ 0

Do d6 ham s6 y = ‘h(x)‘ +m cling cd ba diém cuec tri,

Diéu ta biét la giot nudc, diéu ta chua biét la

dai duong — Newton @
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Vi s6 diém cuc tri ham s6 y= Hh(x)‘ﬂn‘ bz‘?mg tong s6 diém cyc tri caa ham sd
y=|h(x)]+m va s§ nghiém don va s§ nghiém bdi lé ctia phuong trinh [i(x)+m =0, ma
ham s8 y =|h(x)[+m ciing c6 ba diém cyec tri nén ham s§ y = Hh(x)‘er‘ c6 ding 5 di€m
cuc trj khi phuong trinh | (x)|+m =0 c6 dtng hai nghiém don (hosc bdi lé)

, phuong trinh |l(x)|+m=0 c6 ding hai

Duya vao bang bién thién ctia ham s y =i (x)

nghiém don (hoac boi 1é) khi va chi khi —m > Z S m< —Z

Vi meZ,mS—Z va me(-5;5) nén me {—4;-3;-2}.

Bai toan 44

Cho ham s& y = f(x) lién tyc trén R vaham s6 y = f'(x) c6 d6 thi nhu hinh vé
YA

[\2 3 4 x

2/ 5/ o 4 o7m
27
A.f(3)<m<f(3)+1 B.f(-2)+1<m< f(3)

2

C.f(-2)-2<m<f(3) D.f(3)<sm< f(-2)-2

.....

Bat phuong trinh f(x)> nghiém dung véi x e (-2;3)

Ta c6 v6i xe(-2;3) thi f'(x)<0
Tacod f(3)< f(x)<f(-2),Vxe(-2;3);f(8)-2m< f(x)-m< f(-2)-m
bat t=f(x)-m = f(3)-m<t< f(-2)-m

2/ 56 o 4 27
27
& 2/ 5/ 2 _27(f(x)-m)<0 & 2'+5' -27t-2<0

V€ trdi chi ¢ 2 nghiém t=0;f=2

@ Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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3)-m=0
Tacd 0<t<2= /) = f(-2)-2<m< f(3)
f(-2)-m<2
Cho ham s& y = f(x) lién tyc trén R va cé d6 thi nhu hinh bén dwdi:
EN
2 _____ 1
-1 O N
i 1 i
v/ - -2

Biét rang truc hoanh la tiém can ngang ctia &6 thi. Tim tat c cac gid tri thuec ctia tham s8
m d€ phuong trinh f(x)= 4200842 o pai nghiém dwong phan biét.
A.O<m<2. B. O<m<1. C. 1<m D. m<O0.

Loi giai
Taco f(x)=4""7"%" & f(x)=22"1
Phurong trinh (*) c6 hai nghiém duong phan biét < 2°""' <2 < m<0.
Bai toan 46

Cho ham s& f(x) ¢6 dao ham lién tuc trén R va ¢6 d6 thi cua ham s y = f'(x)nhw hinh
vé bén dudi.
yA

y=f'(x)

Déham sd y = f(2x3 —6x+3) dong bién véi moi x >m (meR) thi m> asinb—n trong do
c

a,b,ceN’,c>2b va b 1a phan s6 ti gian). Tong S =2a+3b—c bang
c
A.7 B. -9. C. -2. D. 5.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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Loi giai
Dit g(x)=f(2x"—6x+3),tacod y'=g'(x)=(6x"-6.) f (2x° —6x+3)
x-120 x> =120
Fl(22°-6x+3)>0 | |2x°—6x43>5
Ham s& dong bién khi va chi khi g'(x)>0= =
x"-1<0 {x -1<0
fl(2x* —6x+3)<0 [ [2¢°-6x+3<5
[(x*-120 [x*-120
2x° —6x+3>5 2x° —6x—-22>0
= = = x €(—0;-1,53)U(-1;-0,35)U(1;1,88)
x*-1<0 x*—=1>0
(207 -6x+3<5 | |2x°-6x-2<0

Xét phuong trinh x° —3x =1 . Véi |x|>2 thi phuong trinh v6 nghiém.

Véi |x|<2. Pat x=2cost=>8cos’ t—6cost =1 cos?t=% ta dugc phuong trinh ¢6 3
A i 51 /m . \ , P
nghiém x=2cos§ ;x=2¢os? ;x=2cos? suy ra phuong trinh y'=0 cd 6 nghiém
X, =-2; x2—2cos7—7C x,=-1;x, —ZCOS%T xs=1;x —2cosg

Vay ham s6 dong bién trén cac khoang (2 cos— ) (2 COS% ; 1) ; (2 cosg ; +ooj

Ham s& dong bién véi moi x >m(meR) < (m;+0) c (2cos§ +oo) Sm= 2c0s§ = 2Slni—g

Vay a=2;b=7;c=18

LEVRGEL R Y
Cho ham s8 f(x)=x"+bx* +cx+dva g(x)=f(mx+n) c6 d6 thi nhu hinh vé :
AY

r—\a/
.
.
\
\
l/
/
VR

Ham s6 f(x)d6ng bién trén khodng c6 do dai bang k, ham s8 g(x) dong bién trén
khoang c6 d6 dai bang 2k . Gid trj biéu thitc 2m+n la
A.3 B. 0 C. -1 D. 5

@ Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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Loi giai
Tacd f(x)=x"+bx* +cx+d= f'(x)=3x+2bx+c
Ham s6 dat cuc tri x =0 tai va d6 thi ham s6 di qua diém (1;0) nén
f(0)=0 (b=-2
f(0)=1=4c=0 = f(x)=x"-2x"+1
F-o a1

Ham s8 f(x)dong bién trén khoang cé do dai bang k, ham s§ g(x) dong bién trén
khoang c6 do dai bang 2k suy ra m = 5

Ta c6 g(x)=(mx+n) —2(mx+n) +1. Hé 6 tw do bing n® -2 +1 D6 thi ham s§ g(x)
cat truc tung tai diém (0;-2) nén n’ -2n* +1=-2=n"-2n"+3=0=>n=-1

Vay 2m+n=0
Cho ham s& bacba f(x) va g(x)=—f(mx+n),(m;neQ) c6 d6 thi ham s& nhu hinh vé :
AY

V=

f(x)
Ham s6 g(x)nghich bién trén khoang cé do dai bang 5. Gia tri bidu thitc 3m+2nla
13 16
A. -5 B. — C. — D. 4
5 5
Loi gidi

Taco f(x)=ax’+bx* +cx+d = f'(x)=3ax’ +2bx +c

Ham s& dat cuc tri tai x =0;x =2 va do thi ham s& qua diém (0;-1),(2;3) nén

£(0)=0  (g=-1
o |p_s
i((o)l—lj o = f()=48x 1
f(2)=3 ld=-1

Ham s6 f(x) dong bién trén do dai khoang dong bién bang 2

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton 0
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Ham s8 g(x)=—f(mx+n) nghich bién trén khoang c6 d6 dai bang 5nén g(x)= f(mx+n)

dong bién trén khoang c¢6 do dai bang 5 suy ra m = %

Ta c6 g(x) =—[—(mx+n)3 +3(mx+n)2 —1} Hé s6 tu do bang : n° —3n” +1 D6 thi ham s6
7 , neQ

cat truc tung tai diém (0;-1)nén n° -3n* +1=-1=n"-3n"+2=0=>n=1

Vay 3m+2n=%

oo
Cho hai ham s6 f(x) va g(x) cé d6 thi nhu hinh vé
. /\y
g(x
8( ) £(x)
\\\\ ’.I\\
2 x
: >

]

Biét rang hai ham s6 y = f(-2x+1) va y=3g(ax+b) cd cing khoang dong bién.Gia tri
biéu thirc a+2b la
A.3 B. 4 C.2 D. 6

Loi gidi
Ta ¢6 ham s& f(x)nghich bién trong khoang (0;2)nén ham s§ f(-2x)ddng bién trong
khoang (-1;0). Ham s8 y = f(—2x+1)= f[—Z (x —%D dong bién trong khoang (_71,%)
D& ham s6 y=3g(ax+b) cb cling dong bién trong khoang (_71,%) thi y=g(ax+b)dong

bién trong khoang (_71 ,%j

1-(-1)

Ma ham s6 g(x) dong bién trong khoang (-1;1)=>a=——>—%5=2;b=0=a+2b=2
A

0 Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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Bai toan 50

Cho ham s6 f(x)=ax*+bx*+c va g(x)=f(mx+n)+p,(m;n;peQ) c6 d6 thi nhu hinh

ve

Ui

=V

i

Gia tri biéu thtec m+n-2p la
A. 4 B. 2 C.5 D. 6

Loi gidi
Ta c6 gid tri 16n nhat ctia ham s f(x) 1a 2 va gid tri 16n nhét ctia ctia ham s6 g(x) la 5

Suyra p= >

D6 thi ham s6 ¢6 2 diém cuc daila (-1;2),(1;2) va 1 diém cuc ti€ula (0;1)nén
FA)=71)=0  fa=-1
f(-1)=f(1)=2 =b=2 = f(x)=—x"+2x"+1
£(0)-1 -1

Dua vao d6 thi ta ¢6 ham s6 y = f(x) dong bién trén khoang 2k thi ham s6 y = g(x) dong

bién trén khoang k
Tuwong ty ddi voi ham y = f(x) nghich bién trén khoang 2/ thi ham s& cling nghich bién

trén khoang 1. Suy ra m =2

Ta cé g(x)=—(mx+n)4+2(mx+n)2+% cé hé s6 tu do 1a —n4+2n2+5.

D06 thi ham s y = g(x) di qua diém (O;%);(—l;%) nén n=1

Vay m+n-2p=4
Chon A

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton 0
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oot
Cho hai ham s6 f(x) va g(x) c6 d6 thi nhu hinh vé:

YA

v =

Biét rang hai ham s6 y=3f(3x-1) va y=2f(ax+b) c6 cung khoang dong bién. Gia tri

biéu thirc 2a+0b la
C. 4 D. -6

A.5

Loi gidi
Ta c6 ham s& f(x) dong bién trong khoang (—2;0) nén ham s6 y = f(3x) dong bién trong
khoang (—E;OJ .Hams6 y=f(3x-1)= f(?{x —%D dong bién trong khoang ( ! 1)

Suy ra ham s§ y =3f(3x—1) cling dong bién trong khoang (%1 ,%j

33
D& ham s& y =2g(ax+b) cling déng bién trong khoang (%,5] thi ham s6 y = g(ax+D)

dong bién trong khoang (%1 ,%J

1
Ma ham s6 g(x) nghich bién trong khoang (-1;1) nén a=- T T
)

c Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Bai toan 52

Cho ham s8 f(x)=ax"+bx*+cva g(x)= f(mx* +nx+p)+q,(m;n;p;q € Q) c6 d6 thi nhu
hinh vé:

y)\

v =

Gia tri ctia biéu thirc m+2n+3p—4q la

A. 4 B. -2 C.8 D. 6

Loi gidi
Ta c6 d6 thi ham s6 6 2 diém cuc ti€u (-1;0), (1,0 ) va 1 diém cuc dai (0;1)nén
F)=F0)=0 (a1
f(0)=1 =>ib=-2= f(x)=x"-2x"+1
FO)=r)=0 le=1
Tte d6 thi ta thdy gia tri nhé nhat cua l1a 0 va gia tri nhé nhat ctia la -2
Suy ra q=-2
D6 thi ham s6 g(x) =f (mx2 +nx+ p)+q nhan truc tung lam truc ddi xtng thi d6 thi ham

A ~ A \ Al ’ —-n
s6 y=mx*+nx+p cling nhan truc tung lam truc ddi xtmg = o 0=n=0
m

Ta c6 khi ham s8 f(x) dong bién (-1;0) va nghich bién (0;1)thi ham s6 g(x) lai nghich
bién (-1;0)va dong bién (0;1) =>m =1

p=0
Ham s6 dat cuctritai x=1=¢'(-1)=0<2(-1) f'(1+p)=0=|p=-1
p=-2

Ta 6 g(x)=(x +p)4 -2(x? +p)2 —1 c6 hé s6 tw do 1a p* -2p* —1. D6 thi ham s6 g(x) di
qua di€m (0;-2)nén p* -2p° -1="2<p=+1
Suyra p=-1=>m+2n+3p-49=6

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton 0
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Bai toan 53

Cho ham s& y = f(x)lién tuc trén R va c6 d6 thi nhu hinh vé. Tap hop tat ca cac gia tri

thuc cta tham s m dé€ phuwong trinh f (\/4—x)=mcc') nghiém thudc nita khoang

|—V2:\3) 1a

Ne-------------==
IS 4

1
—1e¢---- ;

A. [-1;3] B.|-1f(+2)] C. (-1:£(+2)] D. (-1;3]

Loi giai

Mot bai toan d6 thi ham an rat quen thudc, c6 1€ ta khong can ban dén nd nhiéu nira !

bat V4—-x=t,tacod t'= =

N

Phuong trinh twong duong véi f(t)=m. Can tim m dé phuong trinh nay c6 nghiém
te(1;2). Tap gid tri cia ham s6 f (x)trén (1;2] 1a (-1;3].

Cho ham s§ y=f(x) lién tuc trén R cd6 d6 thi nhu hinh vé. Phuong trinh
f (2 -f (x)) =0 6 tat ca bao nhiéu nghiém thuc phan biét ?

,rorang t'=0< x=0

SR N NS )
=V

Loi gidi

c Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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=a(-2<a<1) 2-f(x)=a | f(x)=a(1)
Ta cd f(x)=0<|x= b(0<b<1) = f(2-f(x))=0<|2-f(x)=be| f(x)=b(2)
=c(1<c<2) 2-f(x)=c | f(x)=c(3)

e ac (—2;1) =2-ae(3;4), dodé (1)co dung 1 nghiém.
e be(0;1)=2-be(1;2) nén (2) c6 1 nghiém duy nhat.
e ce(1,2)=2-ce(0;1) nén (3)cd 3 nghiém phén biét.
Vay phuong trinh ¢6 5 nghiém.
Cho ham s& f(x). D06 thi ham s6 f'(x)trén [-3;2]nhu hinh vé (phan cong la 1 phan cua
Parabol y =ax” +bx+c). Biét f(-3)=0. Gia tri caa f(-1)+ (1) bang bao nhiéu?
YA

\I‘
[68)
|
Ne------
|
— ¢
o
N
=

A2 B. 2! c.® D.?
6 6 3 2
Loi gidi

Parabol y =ax® +bx+c cd 2 nghiém -3;-1 nén cé dang y=a(x+1)(x+3)
Vi Parabol di qua diém (-2;0)nén a=-1.

D& tinh f(-1), taxét: f(-1)-f(-3)= _[f' dx=S5,+8S,, trong d6 S, la dién tich tam giac
c6 3 dinh toa d6(-1;0), (0;2), (0;0) nén S, ==.1.2; S, 1a dién tich hinh thang c6 cac dinh

(0;0), (0;2), (1;1), (1;0)nén S, :% (2+1)=

- NIOJ I\Jl)—\

. 4
Dodd f(-1)+f(1)=(f(1)-f(-D))+2f(-1)=7+25=F

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton 0




> PHUONG PHAP GIAI TOAN PO THI

Bai toan 56

Cho ham s6 y = f(x)1én tuc trén R va ¢ f(0)=0 va c6 d6 thi ham s6 y = f'(x) nhu

hinh vé. Ham s8 y =[3f (x)-x’| dong bién trén khoang nao?

y)\
. ,
1 _____ 1 i
0 1 D) \ X
A. (2;+x) B. (—»;2) C. (0;2) D. (1;3)
Loi giai

Xét ham s& g(x)=3f(x)-x°, g'(x)=3f"(x)-3x"

x=0
Vé d6 thi ham s6 y =x” trén ciing mdt truc toa do ta thay g'(x)=0<:>f'(x)=x2<:> x=1
x=2

Tl d6 ta c6 thé 1ap bang bién thién ctia ham s8 g(x), chi y réng g(0)=3£(0)=0
Dua vao bang bién thién ta thdy ham s& g(x) dong bién va nhan gia tri duong trén (0;2)
nén ham so ‘g(x)‘ dong bién trén(0;2).

Chit yj. Bang bién thién cdic ban tw ldp nhé !

0 Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Bai toan 57

Cho ham s& y = f(x) lién tuc trén R c6 d6 thi nhu hinh vé. Goi Mva m twong tng la

GTLN va GTNN ctia ham s& y = f (1—cosx) trén [O;%} . Gi4 tri cia M +m bang :

VEN

_1\/0 X
_3
2
A2 B.1 c. 1 D.2
2 2
Loi gidi

Diat 1-cos2x =t, dé thdyx e [0;37“} thi cosx e[-1;1], do d6 te[-1;3].

\ AV . A \ . _3 A
Dua vao do thi ta thdy tenll_?%(]f(t) =2 va tIE_’Elll‘al]f(t) =— nén M+m=2—
Cho ham sd bacba f(x)=ax®+bx* +cx+d c6 d6 thi nhu hinh vé. Hoi do thi ham s&

(x* -3x+2.)x-1
g(x)= - c6 bao nhiéu duong tiém can
w7 ()= f(x)]

1
>

N | W

Y

o
B

N S

N

=RV

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

Loi giai

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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S Y N s

x[f x).[ f(x)-1]
Dua vao d6 thi ta thdy f(x)=0cé 3 nghiém x=me(0;1), x=2, véi nghiém x=2 la
nghiém kép nén f(x)=a(x—m)(x-2)".
Phuong trinh f(x)=1 c6 3 nghiém x=1,x=ne(1;2), x=pe(2;+») nén
F(x)-1=a(x-1)(x-n)(x-p).
(x=1)vx-1(x-2) -1
xa(x—m)(x—2) a(x-1)(x—n)(x—p) @x(x-2)(x—m)(x—n)(x—p)

SG tiém can ding la 3, gom cac duong x=2,x=n,x=p (loai duong thang x=0 va

Do d6 g(x)=

x=mdo m<1).
SO tiém can ngang 1a 1, d6 la dwong y=0.
Vay co 4 duong tiém can

Bai toan 59

Cho ham s8 y = f (x)1én tuc trén R ¢6 d6 thi nhu hinh vé dudi.

Phuong trinh  f(f(x)—1)=0 c0 t&t ca bao nhiéu nghiém thuc phan biét?

AY
X
A. 4 B.5 C.6 D.7
Loi giai
a (-2<a<-1)
Dua vao d6 thi ta thdy f(x)=0<|x= b( 1<b<0)
=c (1<c<2)
f(x)-1=a |f(x)=a+1
Do d6 phuong trinh f(f(x =0=|f(x)-1=be| f(x)=b+1
f(x)-1=c | f(x)=c+1
Phuong trinh f(x)=a+1c6 a+1e(-1;0) nén c6 3 nghiém phan biét.

@ Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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Phuong trinh f(x)=b+1c6 b+1e(0;1) nén cé 3 nghiém phén biét.
Phuong trinh f(x)=c+1c6 c+1€(2;3) nén c6 dung 1 nghiém.
Vay phuong trinh da cho ¢6 3+3+1=7 nghiém. Chon D.

Bai toan 60
Cho ham s8 y=f(x)cé d6 thi ham s§ y=f'(x—1) nhu hinh vé. Hoi d6 thi ham s6
y =/ dat cuc tiéu tai diém nao
1 x
-2
A x=1 B. x=0 C.x=-1 D. x=2
Loi gidi

Xét y =’V y'= nz(f(x)_4x).lnn(2f'(x) —4)

Ham s6 dat cuec ti€u tai diém x, thi y' phai d6i ddu tir am sang dwong khi x di qua diém
do6. Dua vao do6 thi, ta thdy chi ¢6 diém x=-1 lam f'(x)—2ddi ddu tt &m sang duwong
khix di qua.

Vay ham dat cuc tiéu tai x =-1. Chon C.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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5 oin 61
Cho ham s6 y = f(x)1én tuc trén R. Ham s6 y = f'(x) c6 do thi nhu hinh vé. Ham s6

2019-2018x
= fx-1)+ 222200

dong bién trén khoang nao dudi day

=V

A. (2;3) B. (0;1) C. (-1,0) D. (1;2)

Loi giai

=
x—-1>2

~1<1 0
Ta co y'Zf'(x—l)—l.Tacé ]/'>0<:>f'(x—1)>1<:>{x < |:xi3
X

Vay ham s6 dong bién trén (-1;0).

Bai toan 62

Cho ham s6 y = f(x)cd d6 thi nhu hinh vé. Téng cac gid tri nguyén ctia tham s m dé
phuong trinh  f ( f(x)+ 1) =m c6 3 nghiém phan biét bang
yl

14

KRY

-13 /

A. 15 B. 14 C. 13 D. 11

Loi gidi
bDat f(x)+1=t , phuwong trinh da cho twong duong voi f(t)=m

Néu phuong trinh f(#)=m cé nhiéu hon mét nghiém f(nghia la -1<m<2), gia st 2

@ Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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nghiém trong s6 d6 la t, va t,, dwa vao do thi, ta thdy cac nghiém nay déu thudc (0;3),
do d6 t, -1;t,-1€(-1;2), nén cic phuong trinh f(x)=t-1va f(x)=t,-1déu c6 3
nghiém phan biét . do d6 phuong trinh f ( f(x)+ 1) =m co it nhat 6 nghiém( loai ).

Véy phuong trinh f(t)=m c6 dung 1 nghiém, gia st 1a nghiém t,. Phuong trinh tuong
ung véi f(x)=t,—1, phuong trinh nay c6 3 nghiém phéan biét khi va chi khi
ot -1e(-1;2) < t, €(0;3). Vay can tim m d€ phuong trinh f(£)=m c6 dung 1 nghiém,

2,m<14
“13<m<-1

Ma meZ=>me{3;4;..;,13} U{-12;-11;..;-2} . Tong cac gia tri cia m la 11
Bai toan 63
Cho 2 diém A, B thudc d6 thi ham s6 y=sinx trén [0;n], cdc di€ém C,D thudc truc

Ox sao cho tt gidc ABCDla hinh chit nhat la CD = 2?71 Do dai canh BC la?

nghiém d6 thudc (0;3). Diéu nay xay ra khi va chi khi

yA
A N B
\ O/ | ;
D C \/
1
A.% B.E C.1 D. 2

Loi gidi

Gia st D(x,;0),C(x,;0) v6i x, —x, -2t

Tacoy, -y, = sinx, =sinx, = x, +x, =n. Do dd x, =g =Y, :sin(ﬁj:l:B —;

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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Nao chang ta cung d6i chu dé xiu trude khi quay lai d6 thi ham s6 chwong 1. Chu dé tiép
theo ctia ching ta la d6 thi lién quan tdi tich phan. Trong cht dé nay chiing minh sé gidi
thiéu cho ban doc mot sO bai toan duoc 3 thanh vién la Nguyén Thi Kim Anbh, Nguyén
Quang Phat va Nguyén Minh Tudn sdng tac, d& lam t8t duegc cac bai nay cac ban can phai
nam vitng cac kién thitc vé dién tich hinh phang, cuc tri, dao ham v.v.. Nao ching ta cling
bat dau cht dé nay nhé!

Cho ham s6 f(x)=mx"+nx’+px® +qx+7(r>0) c6 nghiém. Ham s6 y = f'(x) 6 d0 thi

nhu hinh vé dudi. S& nghiém cua phuong trinh f(x)=-r 1a?
yl\

/xoo\\/ X

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

Lo gidi
Xét ham s& g(x)=f(x)+2r.Suyra g(x)'=f(x)".
Dua vao dién tich tich phan ta thay
jg‘(x)dx < Ig‘(x)dx: g(x)—-8(0)<g(x)—g(x))=g(x;)>g(0)>g(x,). (1)
0

Theo dé bai thi r>0=g(0)>0=g(x'"). Tk gia thiét nghiém x’ ctia f(x) thudc khoang
(=07 ) nén g(x") > g(x,).- 2)

Ttr (1) va (2) suy ra phwong trinh f(x)=—r c6 4 nghiém.

Chon y B.

@ Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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Bai toan 65

4
Cho f (x) nhu hinh vé. Biét [ f"(x)dx=60. Gid tri cua f(-2)-f(2)1a?
-1

y)\

w2V

Loi giai
Phan tich : Mgt bai todn tim dang ciia ham s§'!

D6 thi ham f(x) c6 cuctritai x=0 va x=-3 nén f'(x) c6 dang k.x.(x+3).

if"(ﬁf)dx=60:>f'(x)\f1 =60= f'(4)- f'(-1)=60 = 28k +2.k =60 = k=2.
Nén f'(x):z.x.(x+3):>f(x)=§x3+3x2+r.

Nhin d6 thi, ta thdy x=0;y=-2=r=-2= f(x)= §x3+ 3x- 2.

Suy ra f(—2)—f(2)=—%.

Chony D.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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Bai toan 66

Cho f(x) lién tuc trén R cé d6 thi ham s6 nhu sau. Tim s6 di€ém cuc tri cta

g(x)=L ) Far

y)\
f(x)
-3 -1/ 0O 2 x

A1 B. 3 C.5 D.7

Loi giai

[x=0

x=0 *-1=-3cx*=-2(L)
5 ¢'(x)=2xf (x> -1). Xét ¢'(x)=
Co g'(x)=2xf(x*~1). Xét g'(x) =0 = F(¥=1)=0"|x*~1=-1e2* =0

x-1=2&x2=3
Nhung d€ g(x) dat cuc tri thi g'(x) phai d6i ddu qua dao ham. Nhan thay chi c6 duy

nhat TH x =0 thoa man.
Chon y A.

Bai toan 67

Cho d6 thi ham g(x) ham bac 4 nhu hinh vé, biét g(x)= f(x)+f(1-x) va f(0)=g(0).

2
Tinh tich phan | xf'(%) dx?
0

YA
o 1 x
1 1
.1 B. — ) D. =
A 10 C.5 5

@ Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Loi giai
Tir d6 thi tasuy ra g(x)=x"(1-x)=x*(1-x)=f(x)+ f(1-x)

lO . Thay x=0 vao (*) tadwoc f(1)=

2 2
Tich phan timg phan duoc j xf! [g) Z[x. f(%) - f(%)dxj - 1—1
0 0

Chon y B.
Bai toan 68

1
Tt (*) tich phan hai vé ta duoc j f(x)dx=

-
.
~

Cho d6 thi ham s& la nguyén ham cta f(x) ¢6 dang F(x)=ax’+bx* +5x+d. Tinh dién
tich tao boi f(x) va truc hoanh ?

yA
i 4 .
—4 @) i X
A% B. 2. c. 2 p. 2.
3 3 3 3
Loi gidi

Phén tich : Y twdéng bai nay ciing gidng nhur i twéng bai truede.
Ta c6 F'(x)=3ax*+2bx+5 nén F'(0)=5< f(0)=
Ttr 2 diém cyee tri 6 hoanh d6 1a -4 va 4 ta ¢ thé vé dai khai d6 thi cua f(x) nhu sau

f(x)=mx*+nx+5

Clx=—4=16m-4n+5=0 -5 -5,
Co >m=—== f(x)=—x"+5
x=4=16m+4n+5=0 16 16

4 4
5., o 80
Suyra _J;f(x)—__[—6x +5—?.

Vay dién tich can tim la ? .

Chony A.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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Bai toan 69

Cho d6 thi ham s6 f'(x) nhu hinh vé. Biét dién tich 2 hinh S,,S, lan luot la 3,2,
1 1

f(1)=5. Tinh gid tri ctia tich phan [e* f (x)dx -+ [e*f'(x)dx?
0 0

y)\

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

o
/)—\
KV

.....

Phan tich. Bai nay quan trong la bién doi tich phin thoi nhé !
1

Ta c6 !).exf(x)dx+!e"f'(x)dx=Iexf(x)+exf'(x)dx

[T f ()] dx=e ()] —ef ()-1£(0) 1)
Dién tich 2 hinh S,, S, 1‘3;)1 luot 14 3,2 nén
[ £1(x)dx = F(x). = (1)~ £(0)= F(0) =5-2=3.
Thay vao (1) ta dwoc Oe. F(1)-£(0)=5e-3.
Vay iexf(x)d“iexf'(x)dx: 5e-3.

Chony D

@ Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Bai toan 70

Cho d6 thi ham s6 bac 3 f(x) nhu hinh vé. Biét S=%,a—b=3 va f'(0)=-1. Tinh

I= hz_auf(x)dx

yl\
f(x)
5 \
/b 0 a x
A2 B. . c L D. >
6 6 12 12
Loi giai
D& thdy f(x)=m(x—a) (x-b)= m(x3—(2a+ b)x*+(2ab+ a* ) x~ azb)
co 9 “ _9 a3 2 2 2 _9
Ta c6 S_Z :Ibf(x)dx—zzmjb (x ~(2a+b)x* +(2ab+a )x—a b)dx—z
4 2 !
x__2a+bx3+2ab+a 2 — b :i
4 3 2 , 4m
Thay s0, bién doi, rat gon, ta duoc
4 3 21,2 3 4
4 _2b,ab —ﬂ+b—=L:>a4—4&13b+6azb2—4151173+174=z
12 3 2 3 12 12m m
= (a-b)’ =3n—7:>2—rz=81:>m=%:>f(x)=%(x—a)2(x—b)

= f(x)=5(2(x-a)(x-b)+(x~a]'). Ma £'(0) =1
:%(az+2ab)=—1:>a2+2ab=—3:>a2+2u(a—3)=—3:>a=1:>b=—2
:>f(x)=%(x—1)z(X+2):>I=J.b2_uaf(x)dx=I2 1(x—1)2(x+2)dx=%

53

Chony D.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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Bai toan 71

Cho ham s f(x) c6 dao ham dén cdp 2 lién tuc trén [1;4] thoa man va c6 do thi nhu

hinh vé dudi day. Tinh gid tri cua tich phan [ = LSf”(x)(x —1)(x—5)dx?

A. 4 B. -5 C. -6 D. -7
Loi giai
, \ u=(x-1)(x=5) (du=(2x-6)dx
Stt dung tinh chat nguyén ham ttrng phan ta dat J.f” (x)d = £1(x)
v= x)dx v=f'(x
I——[(2x-6) f'(x)dv. Dén day dit ticp | - =2
= ——J.l( x—6) f'(x)dx. Dén day dat tiép v:jf'(x)dx: o F(x)

5 5
=1=—(2x—6) f(x)| +2_|-1 f(x)dx
Dén day ta sé tinh Jff(x)dx. bat A(1;1),B(2;2),C(3;-1),D(4;-1),E(5;1) dong thoi

M(1;0),N(2;0),P(3;0),Q(4;0),5(5;0).
o Phuong trinh duong thang BC 1a y=-3x+8 suy ra giao diém cua BC vodi truc

hoanh la diém I (g ;Oj.
e Toa d) giao diém cta DE vdi truc hoanh 1a H (% ;0)

e 3 ua
Ta ¢ L f(x)dx =S,,u5n +Sent — Sicon + Shise =5 Vay [=-5

@ Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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Bai toan 72

Cho d6 thi ham s6 f(x) nhw hinh vé. Biét S,—S, =S, -5, (hinh vé chi mang tinh chat

twong doi). Tinh I = j;[Sf(S—Sx)+4(x—2)f(x2 —4x)} dx
yl\

Q) _——e— e e - ———————-
=V

.....

Goi F(x) Ia ho nguyén ham ctia f(x).Tacé S,-S, =S, -S,
= [0 f(x)dx— [~ f(x)dx =" f(x)dx~ [ f(x)dx
= F(2)=F(0)=[F(-5)~F(~4)]=F(0)~F(-4)-[F(5)-F(2)]
= F(5)-F(-5)=2[F(0)-F(-4)]= [ f (x)dr=2[" f(x)dx
Xét I=[ 5 (5-5x)dx+ [ 4(x-2) f(x* ~dx)dx =+ K
Dt t=5-5v=> dt=-5dx=> ] = [~ f(t)dt=[ f(t)dt
pstu=x~dx=dt=2(x-2)dx=>K=2[ " f(t)dt=-2 f(t)at

=1=]+K=[ f(t)at-2[" f(t)dt=0
Chony A.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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Bai toan 73
Cho ham s6 f(x) c6 dao ham cap hai f"(x) lién tuc trén R va d6 thi ham s6 f(x) nhuw

hinh vé& bén duwdi. Biét rang ham s3 f(x) dat cuc dai tai diém x=1. Dudng thing A
trong hinh vé 1a tiép tuyén cta d6 thi ham s6 f(x) tai diém c6 hoanh d¢ x =2. Tinh gia

tri ctia tich phan [ = I;ns e'f "[%} dx?

yl

y=f(x)

=V

A. 0 B.1 C. 6 D.7
Vted.on

Loi gidi

Pt ¢ =2 2” :dt:% khid6 I=["2f"()dt=2f'(2)-2f'(1)

Ta c6 phuong trinh tiép tuyén ctia ham s6 y = f'(2)(x-2)+ f(2) di qua diém (0;-3) nén
c6 -3=-2f'(2)+f(2)=2f"(2)=f(2)+3.

Mit khéc do f'(1)=0 nén 0=—f'(2)+ f(2)= f'(2)=f(2)= f(2)=3=1=6

Chony C.

° Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Bai toan 74

4
Cho d thi ham 8 f (x) nhu hinh vé. Biét [[ f(x—2)+3—m]dx=[ f(x)-1] +12.
2

Giatrictamla?

A. 4. B. 0. C. 1. D. 2.

Loi giai
Phan tich : Mot bai toan la !
Ta thdy f(x—2)<1voimoix thudc doan [2;4] .

:>f(x—2)+5£6:i[f(x—2)+5]dx312.

4
VP=[f(x)-1] +12>12.Ma m>0 nén [mdx=2m=0=m=0.
2
Chon y B.
Bai toan 75
Cho d6 thi ham s6 f(x) nhu hinh vé, biét f'(1)=2. Tinh gia tri ctia bi€u thirc tich

phan [|f'(x)| 2

/—2 o\/z x

64 25 14
A, ——. B. — C. —.
33 33 33 D. 2.

Loi gidi

Phan tich : Mgt bai c6 sw xuit hién cua tri tuyét doi !

Phuong trinh f(x)=0 c6 3 nghiém nén c6 thé viét dudi dang :
kx(x=2)(x+2) = k(x> —4x).= f'(x) = k(3x* - 4)

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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2

x=—

Taco f'(x)=0< k(32" -4)=0< J§2 :
NG

f'(1)=2=-k=2=k=-2= f'(0)=8.

D6 thi cia f'(x) c6 thé vé lai nhu sau

(20 2\ «x
EiED

Ap dung cong thitc tinh nhanh dién tich tao boi parabol va truc hoanh

% % % 2 4 64
Ta cé "(x)|dx = "(x)dx = (x)dx==8—=——+
[1rax= [ xyde= | fea=385=5
3 NG) 3
Chony A.

Bai toan 76

Cho d6 thi cia ham s& f(x) nhw hinh vé bén duéi. Tinh gid tri ctia bi€u thtic tich phan
3

I:Ixzf'(x)dx?

0

yA

/—3 0 3\ x
A. 1 B. 0 C.3 D. 4
Loi gidi
Tacd u=x" du = 2xdx
a cod =N
fl(x)dx=dv ~|v=f(x)

@ Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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=1= szf'(x)dx = xzf(x)‘z —ij(x).xdx = 9.f(3)—2‘[f(x).xdx = —2If(x).xdx
Vidb thi f(x) 1a ham sb chdn nén If(x)xdx = ] f(=x).(=x).(—dx) = :f f(x)xdx

:—:[’f(x)xdx: j;f(x)xdx :if(x)xdx+jf(x)xdx =0

Ma Zj.f(x).xdx: 'B[f(x).xdx:0:>I:O.

Chon y B.
Bai toan 77

N

Cho d6 thi ham s6 f(x—2) nhu hinh vé. D6 thi ham s6 y = J- f(t‘2 +2)dt cit truc Ox tai

x—

I

nhiéu nhat mdy diém phan biét ?
y A

A.0 B. 1 C.3 D. 4
Loi gidi
v 2 T dx 1 1
Dit ?+2=x=2tdt=dx=y= If(x)7:§f(x)—§f(x—2).
x=2

bat f(x-2)=k(x+3)(x-1)(x—4)= f(x)=k(x+1)(x-3)(x-6).
5+V34 ) 5-34
D

:>f(x)—f(x—2)=k(—6x2+20x+6):k(x

3
x-2 ,
Nén do6 thi ham s6 y = _[ f (t2 + Z)dt €0 2 cuc tri nén cat truc Ox nhiéu nhat 3 diém phan
x—4
biét.
Chony C.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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Bai toan 78

-
.
~

Cho d6 thi ham s6 f'(x) trén doan [—4;%} (Ian luot 14 cdc doan thiang va nita parabol ).

0 | g
Tinh gid tri S= If'(2x+3)dx+If'(2x—Z)dx+Icosx.f'(581nx+3)dx ?
-3 -1 0

2

yl\
5
4 ) 0
AL . 149 c. 124 p. 199
2 6 4 3
Loi gidi

Phdn tich : M{t bai todn cin dp dung dién tich tich phan va si dung phuong phdp doi bién !
-3

= ==0
Dit 2x+3=t=2dx=dt= 1" 2

x=0=>t=3
x=-1=>m=-4

bat 2x-2=m=2dx=dm=
x=1=m=0

x=0=>n=3
Dat 5sinx+3=n= 5cosxdx =dn= T 11 -

X=—=>n=—

6 2

u u u
Nén S = jf dt+jf dm+jf )dn = jf dx+jf dx+jf )dx = jf
Ta thdy rang S chinh la dién tich hinh tao boi f' (x) va truc Ox.

e Dién tich hinh tam giacla S, = %.2.2 =2.

e Dién tich hinh ch@t nhatla S, =2.2 =4.

e Dién tich hinh thangla S, = %(2 +5).3= 2

e Dién tich ntra parabol la S, zg (1—21 - 3} 5= %

e Dién tich hinh tao boi f'(x) va truc Ox la S=Sl+Sz+S3+S4=$.

@ Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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Chon y B.
Bai toan 79
Cho ham s6 f(x)=ax"+bx’+cx® +dx+4a. DO thi cia f'(x) nhu hinh vé. Tinh tich

phan j;[f”(x).f(x)+f'(x)2}dx?

-
.
~

YA
V10 0 N
2 2
A. 2. B. 1. C. 0. D. 3.
Loi giai

Phan tich. Ta chi cin riit gon tich phan va khai thdc tie d6 thi la ra diwegc bai todn !

Nhin d6 thi ta cé f'(x)= ax(x— m}(x+ \/EJ = ax(x2 —Zj

2 2

:jlf'(x)dx:Tx(xz_ZJ:(x-1)(x+1)(x-z)(x+z).
Ta c6 thé viet f(x)dudidang f(x)=a(x-1)(x+1)(x—2)(x+2)+r=a.q(x)+4a+r
Nén r=0= f(x)=a(x-1)(x+1)(x-2)(x+2) = f(-1)=0, f(2) =

= J[ " (%) [ = j[f )f (%)) dx = £1(x).f (%), = £1(2)-f (2)=F'(-1).f (1) =0

Chony C.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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Bai toan 80

Cho d6 thi ham s6 f'(x) nhu hinh vé. Tinh tong binh phuong cac nghiém ctia phuong
trinh  F(x)=0, v6i F(x) la nguyén ham caa f(x). Biét x =1 déu la nghiém ctia cta

f(x)=0va F(x)=0.?
y/\

A. 0 B. 10. C. 12. D. 17.

Loi giai

Nhin d6 thi ta cd f'(x)=k(x-1)(x+1)= f(x J.f x)dx = k{—a—x]+c

4 2
F(x)=k(x=1)(x+1) = F(x) = [ f (x)dx k(:—z——j+cx+d
1° )
f(1)=0ek =1 |+c=0 =2y .
Ta co o :>F(x)=k(x—— ]+Ek——k
1* 12 1 4 3
P(1)=o@k[———J+c.1+d=o d=-—k
12 4
(x=1
o) 2,01 x=-1
=>F(x)=0ok| —=-—|+=k-—k=0o =T=1+1+5+5=12
12 2) 3 4 x=+/5
=5
Chon y C

@ Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Bai toan 81

Cho d6 thi ham s6 f(x) trén doan [-3;13] nhu hinh vé. Cé bao nhiéu gia tri m nguyén

m

khong am d& phuong trinh /™ — f(x)-2= j f(m)dx c61nghiém duy nhat.

y)\

QY

A. 15. B. 12. C. 13. D. 17.

Loi giai
Dat f(x)=t;g(t)=¢' -t-2=g'(t)=¢'-1.
Vi f(x)20 véimoixnén e —1>0 véimoix.

Nhin d6 thita cé 0< f(x)<4=><-1<g(t)<e*-6=-1< j m)dx <e* -
0

=-1<m.f(m)<e*-6
D€ phuong trinh da cho ¢6 nghiém duy nhat thi
m.f (m)e[0;12.f (12) | = m €{0;1;2;3;4;5;6;7;8;9;10;11;12}
Suy ra c6 13 gia tri cia m.
Chony C.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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Bai toan 82

Cho d6 thi ham s& f'(x) va g'(x) nhu hinh vé. Dat h(x)=f(x)-g(x). Biét
g(-3)+g(4)>3> f(-3)+ f(4), hoi ménh dé nao sau day ding?
yl\

o
N B
<RV

A. h(x) dat minla h(-1),h(-1)<0 B. hi(x) dat minla h(-1),h(-1)>0
C. h(x) dat maxla h(-1),h(-1)<0 D. h(x) dat maxla h(-1),h(-1)>0

Xét h'(x)=f'(x)-g'(x). Dé thdy h'(-3)=h'(-1)=h'(4)=0
Dua vao do thi, thdy f'(x)>g'(x) voi xe(-1;4) = h'(x)>0véi x e(-1;4)
Ta c6 bang bién thién
X —00 -3 -1 4 +00
h'(x)

= h'(x) ¢6 cuc tiéula h(-1)

Dua vao tuong quan cac phan dién tich trén do thi, dé thdy
. jj(l—g'(x))dx> __31(1—g'(x))dx:5—g(4)+g(—1)>2—g(—1)+g(—3)
=2g(-1)>g(4)+g(-3)-3>0=¢(-1)>0 (1)
o [L(1-f1(x))dr> [ (1-fF(x)dx =2 f(-1)+ £(-3)>5- F(4)+ F(-1)
=2f(-1)<f(-3)+f(4)-3<0= f(-1)<0 (2)
Tw (1) va (2) = h(-1)= f(-1)-g(-1)<0

@ Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Chony A.
Cho &6 thi ham s6 f'(x) nhu hinh vé&. Khang dinh nao sau day la dting vé biéu thirc
S=f(O)+cos(f(0))—f(l)—cos(f(l))+§ .
y/\
6 1
4 |
3/ -1 .
Y/ 1 x
__________ >
A. Khong xac dinh ~ B. nho hon 0. C. bang 0. D. 16n hon 0.
Loi gidi
bit g(x) =f(x)—%x2 —3x=g'(x)=f"(x)-3x-3.
yl
6 1
/ 1z

Ta c6 d6 thi dao ham cta ham s§ g(x)nhuw sau, ta thdy duong thang y=3x-3 di qua
nhitng diém c6 hoanh dd lan luot 1a ?;—1;1 va g'(x)chuyén ddu qua diém x =-1 nén

x =-1 1a diém cuc dai.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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Ta COIg dx<fg )dx =g (1)~ f(0)<g(-1)-g(1) = g(0)>g(1)= f(0)> f (1)~

Xétham s6 h(x)=x+cosx = h'(x)=1-sinx.

Ham s6 trén dong bién véi moi x nén né cling dong bién trén doan { f(0); f (1)——} nén
£(0)+cos(£(0))> f(1)+cos(£(1))-5

:>S=f(O)+cos(f(O))—f(1)—cos(f(1))+;>0.
Chony D.
Bai toan 84

-
.
~

Cho d6 thi ham s6 f(x) nhu hinh vé. Tim m dé& If(sinx+cosx)dx:mx c6 nhiéu

K

nghiém nhat c6 thé trén doan [-m; 7] ?

A. 0<m<4. B. O<m<4 C. m>0. D. 4<m<0.

.....

Ta c6 y:Uf(sinx+cosx)dx}':f(sinx+cosx)—f(n):f(sinx+cosx)+1.

Ta phai tim nghiém cta phuong trinh f(sinx+cosx)+1=m.

Co g(x)=sinx+cosx:cosx—sinx:>g'(x)=0<:>cosx=sinx<:>x=%v‘1 x e[-m;n]
Ma g(£j=ﬁ;g(—n)=—1f'g(n)=—

Nén f(cosx+sinx)e [f(\/i),f(—l)} viham s6 f(x) nghich bién trén doan [—1;\/5} :
Nén dé phuong trinh dé bai cho ¢6 nhiéu nghiém nhat thi 0<m<4.

0 Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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Chony A.
Bai toan 85
Cho d6 thi ham s6 f(x) nhu hinh vé, d6 thi ham s6 f'(x) va ti€p tuyén cua f(x)

2
tao vGi nhau mot goc 45°. Tinh gid tri cta tich phan I[f"(x)+f'(x):| dx?
0

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

Loi gidi
Phan tich : Bai todn c6 sir dung cong thirc tinh goc ctia 2 dwong thing.
Dat f(x)=ax’+bx*+cx+d = f'(x)=3ax’ +2bx+c.

Ham s6 dat cuc tri tai x=0nén f'(0)=0<c=0.
Phuong trinh duong thang f'"(x)=6ax+2b c6 hé s6 goclaba = 6a=-3=a= —%.

Phuong trinh ti€p tuyén tai di€ém c6 hoanh d¢ 1a 2 c6 hé sd gocla 12a+4b.
Vi d6 thi ham s6 f"(x) va tiép tuyén ctia f(x) tao voi nhau mot goc 45° nén
b=

=
b=

[12a+4b—6a]  |12a+4b-6a=1-6a(12a+4b) [-3=-17+8b
= =
1-6a(12a+4b) ~|-12a—4b+6a=1-6a(12a+4b) ~[20=16b

tan45° =

O i | N

Trueong hop b =% loai vi 6anhé hon 12a+4b.
71 ~ -1 3 7 2

Ta c6 ham s& f(x) =X

Phuong trinh ti€p tuyén tai diém c6 hoanh d6 x=2 la y=x-2+3=x+1.

i[f"(x)+f'(X)]dx=f'(2)—f'(0)+f(2)—f(o)=1+3—2=2.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton e
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Chony D.

Bai toan 86

Cho d6 thi ham s6 f'(x) lién tuc trén doan [-3;3] nhu hinh vé. Dat ham sG

2
g(x)=2f(x)+x*. Biét I [ g(x+m)—m]dx=0m thudc doan [-1;1]. Khang dinh nao dudi
)

day 1a diing ?
)\y
f'(x)
---------- 3
3 x
A. 4g(1)<m<4g(-3). B. 3g(1)<m<3g(-3).
C. 2g(1)<m<2g(-3). D. g(1)<m<g(-3).
Loi giai
Phan tich : Lai mét bai chiva tham s6 niva !
Taco g'(x)=2f"(x)+2x;8'(x)=0= f'(x)=—x.
A
Yy
f(x)
---------- 3
i o1 3 \
-3 gk i X
g yex

@ Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Ta thdy duong thang y = —x cat d6 thi ham s6 y = f'(x) tai nhitng di€m c6 hoanh d6

-3;3;1, g'(x)d6i dau tai x =1nén la cuc ti€u ctia ham s& g(x).
3 3

Duya vao do thi ta cd jg'(x)dx = j[Zf'(x)+2x]dx <0=g(3)<g(-3).
3 3

=g(1)<g(x)<g(-3).

Ta c I[g(x+m)—m]dx=0:>Jz.[g(x+m)]dx:imdx:4m.
)
Dat x+m=t=dx=dt= _[[g (x+m ]dx— 2]"1
—2+m
2+m
=4g(1 I g(x)dx<4g(-3)=g(1)<m<g(-3).

—2+m
Chony D.
Bai toan 87

-
.
3
> ~
P

Cho db thi ham s6 f'(x) nhu hinh vé. Goi gia tri I6n nhét va gia tri nho nhat va gia tri
nho nhdt ctia ham s8 g(x)=f(x)-(x+1)" 1a a va b trén doan [-1;3]. Biét

-0.5 -0.5

I xf'(x)dx=c va If x)dx =d . Tinh gia tri ctia tich phan I f(x)dx?
|

]/A

10f----m--mmmmoeno oo

P'; L ecccccccccccccccccccccccca-

X
A. —1a+b—d—1. B. —1a+b—2d—1.
2 8 2 4
C. —a+b—d—1. D. —1a+b—2d.
8 2

.....

Phan tich : Tim gid tri I6n nhat, nho nhat cua ham hop sau dé tim moi quan hé giira a,b,c,d.
Taco g'(x)=f'(x)-2(x+1).
Nhin vao d6 thi ta thdy g'(x)=0 ¢6 3 nghiém la -1;0.5;4.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton 0
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-0.5

Lalcoj[f 2(x+1 ]dx< I[f 2(x+1 :|dx

= 8(0.5)-g(-1)<g(0,5)-g(3)= g(-1)>(3)

Ta thdy g'(x) d6idau tai x = 0.5 trén doan [-1;3] nén x =0.5 la cyc dai cia ham s6 g(x)

trén doan [-1;3].

Nén g(-05)=aig(3)=b= f(-05)=a+ 3 f(3) =b+16.

M % () d D Uu=x du =dx
a :[xf (x)dx=c. Dat {dvzf'(x)dx:{vzf(x)'

Ta co

c—i[xf Y = xf (x 05—7jf (x)dx = ~0.5.f (~0.5)+ (1) I——05a—E+f(—1) I.

Lai c6 jf X)dx=d= f(3)-f(-1)=d= f(-1)=b+16-d.

:>I=—0.5a—%+b+16—d=—1a+b—d—1.
4 2 8

Chony A.
Bai toan 88

-
.
~

-1
2
Cho ham s8 bac 4 c6 d6 thi f'(x) nhu hinh vé. Biét f(0)=0, J. f'(x)dx = g Tinh gia
A
-1
2
tri ctia tich phan I sin[ fx ] )|-f'(x).f (x)dx?
A
yl\
-1-J5 1\ |9 ~1++5
2 2 2
_Br -
A. +—. -
2 2 B, V3%
2
- - -1
C. 3 +—1. D. —.
12 2 2
Loi gidi

Phan tich : Sir dung phwong phdp tich phan tieng phiin va doc d6 thi dé' tim ra ddp dn nhé !

e Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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Fi(x)= k(x+ 1+2\/5J(x— ‘62‘1}(“3 .

:>f'(x)=%k(4x3 +6x° —2x—2):>f(x)=ik(x4 +2x° —x% = 2x)+.

Ma f(0)=0=r=0.
Nén f

én (x)=%kx(x+1)(x—1)(x+2).

Ta c6 if'(x)dxl:f{%j—f(—n_g:f[?j_g.

Tt gia thiét ‘?[ sin[ f(x)].f'(x).f (x)dx . Dt

6

-1

2 {f(x)zu

= jsin[f(x)].f'(x).f(x)dx = —f(x).cos[f(x)]E —j[cos[f(x)]f’(x)dx

—1(3)eos| ()| cosL ] -sin] (| rsinlr(1))= TR 5

Chony C.

Bai toan 89

Ham s§ f(x) c6 dang f(x)=ax*+b(a>0). D6 thi ham s§ f(x)duwoc cho nhu hinh vé.
Goi dién tich hinh tao boi f(f(x))va f(x) 1a S. Tinh gi4 tri cua biu thirc tich phan

1

!

1
a

. (x-1)(x_1_1j(x+1)(x+1+1jdx?

a a

YA

KRV

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @




} PHUONG PHAP GIAI TOAN PO THI

A. S. B. aS. C. a°.S D. 2S.

Loi giai
Phén tich: Dwoc phat trién 1én tir bai todn tinh dién tich. Bai todn doi héi ta phdi tim duwoc cic
nghiém cua phwrong trinh hoanh dg giao diém 2 do thi!
Phuong trinh hoanh d6 giao diém cua f(x) va f(f(x)) la
a(ax2 +b)2 +b=ax"+b < a’x* +(2azb—a)x2 +b%a=0.(1).
Nhin vao d06 thi ta thdy al+b=-1=b=-1-a.
Thay b vao (1) ta dwgc a’.x* +(—2a2 ~2a°— a)x2 +a+2a> +a’ =0 (*)

x, =1

Diat x? =t. Ta thdy t, =1 la nghiém ctia phuong trinh (*) = { 1
X, =—

Lai 4p dung Vi-et ta c6

_ 2 3 2 2 x3=—+1
tl.t2=—b=2a+—23a+a=g+l2+1=(1+1j :>t2:(1+1j = a
a a a a a a 1
x,=——-1
a

Vi phuong trinh (*) c6 4 nghiém nhu trén nén

1+1

ax*t —i—(2c1217—11)9c2 +b*a= ﬂj a (x—l)(x—l—lj(x+1)(x+1+1jdx
e a a

Hay I a3(x—1)(x—1—1](x+1)(x+1+1jdx chinh 14 dién tich S tao boi f(f(x))va
a a

e Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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Bai toan 90

2
Cho d6 thi ham s6 f'(x)nhu hinh vé. Biét F(x)= I[f () —(f (x)J }ix . Phwong trinh

flx) {f(x)
f(x—4).F(x—4)=0 co tong cac nghiém la bao nhiéu, biét F(3)=07
y/\
f(x)
g/ o] 1 3 x
A. 15. B. 8. C. 20. D. 17.
Loi giai

Phan tich. Viéc rut gon dwoc tich phan kia la rat khé tuy nhién khi tim dwoc roi tim ra ddp dan la

khong khé va ta thiy bai todn khd la hay.

_ I[f"(x4)_£f'(x4)ﬂdx:I[f"(x—4).f(x—4)—(f'(x—4))2 s54)

fx=4) | f(x-4) (f(x-4))

P PN ACEr I

_j{f(x—‘l)}d( Ve
P(3):O:>F(3):f'(_1)+c:0.Méhémsé'datcuctritaix=—1 nén f'(-1)=0=¢=0.

f(-1)
Nén f(x—4).F(x—4)=f'(x—4).
Vi f'(x)=0 c6 3 nghiém phan biét nhw hinh vé d6 thi nén c6 dang
fl(x)=k(x+1)(x—1)(x-3).
x=3
= f'(x-4)=0=k(x—-4+1)(x—4-1)(x—4-3)=0=|x=5.

x=7

Tong cac nghiém la: 3+5+7 =15.

Chony A.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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Bai toan 91

Anh Tuén c6 mot con diéu hinh con ca chim. Con diéu nay dwoc gidi han bdi 2 Parabol

(P):—x*=3x,(P,):—x*+3x va 2 tiép tuyén d,, d, d8i xing qua truc tung sao cho

BAC =120" (hinh vé). Tinh chinh xac dién tich ctia con diéu (lam tron dén 2 chir s6 thap
phan).
y A

[
)

|
—_ [6S)
el
~
|
N
|
—_
@)
b2
N
—_
~3 (O8]
\/
KV

A. 3,81 B. 3,82 C. 4,31 D. 4,32

Loi gidi

V3

Ta c6 ZBAC =120 = ZBAO = 60" = hé s8 géc ctia d, 1a tan (90" —60°)

d, tiép xuc (P,) tai B = x, la nghiém ctia phuong trinh (—x2 —3x)' = g =x

=, :%:;dié}n B(—9+6\/§;%jedl c6 phuong trinh dang yzgxﬂz

14+33 3 14+3(3
i1=————=(d,):y= T S
6 6
= S =250 =2 g T (2 ar-a 2
6

Chon y B.

@ Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Bai toan 92
Cho thiét dién mat cat mot chiée dia bay ctia nguoi ngoai hanh tinh nhue hinh vé (phan
to dam). Cho biét cac duong cong trong hinh vé déu 1a mot phan cua cac Parabol. Tinh

dién tich thiét dién do.

Loi gidi
Vi thiét dién la hinh d6i x(ting qua truc tung, nén ta sé di tinh phan dién tich bén phai truc
tung. Truedc tién, ta can tim phwong trinh cta cac Parabol.

Xét Parabol (P,):y =ax*+bx+c cd

3
x=12ey=1 |4a+2b+c=1 |"T7}g N
5 =>44a-2b+c=1=b=0 =(P):y=—=x"+=
x=0cy=— 8 2
2 5 5
c== c==
2 2
Xét Parabol (P,):y=ax*+bx+c c6
3
x=12y=0 4a+2b+c=0 |° 8 3 3
3=14a-2b+c=0=:b=0 =(B):y=-x*-=
x=0ey=— 8 2
2 3 3
C=—— C=——
2 2
Xét Parabol (P,):y=ax*+bx+c c6
x=5cy=1 25a+5b+c=1 a=-4
x=6oy=1 ={36a+6b+c=1 =b=44 =(P,):y=—4x"+44x-119
x:£<:>y:2 £a+£b+c=2 c=-119
2 4 2

1
—S§=2S =2, j2 AT dx+j2— 3,023 dx+j2(—4x2+44x—119—1)dx+2.1 59
ol 78" "2 o (8" 2 5 2

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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Chony D.

Bai toan 93

Cho ham s6 f(x) lién tuc trén R c6 dang f(x)=ax"+bx*+1. Biét d6 thi ham s& f"(x)

tiép xtic d6 thi ham s6 f(x) tai 1 diém trén truc tung. Goi +x, la nghiém ctua f(x), *x,
la nghiém caa f"(x) (x;,x, >0). Biét x, =3x,, tinh dién tich phan t6 dam (hinh vé).
Y

22 B. 22 c 2 D.
Loi gidi
Taco f(x)=ax"+bx*+1= f"(x)=12ax"+2b
Xét pt hoanh dd giao diém f(x)— f"(x)=ax* +bx* +1-12ax>-2b=0. Vi f(x) cat Oy tai

diém (0;1) = x =0 1a nghiém ctia phwong trinh hoanh d¢ giao diém =1-2b=0=1b =%

2

f(x):ax4+x—+1 , —1++1-16a 2

= 2 LXét f(x)=0=x"=

1
f"(x)=12ax*+1 44
Xét f"(x)=0 :>x2=—%=x22.Xét2THcﬁapt x,” = 9x,”
a
. THL —1+\4/1—16a 9.1—21 162 -2 (loa)
a
* TH2 _1_ 1-16a _ =A1- 16a—2:>a——%
2
f(x)=—ix4+x—+1
= 13 2 va x, =2;x, =
"y :__x2+1
2 2
=12 i a3 (_Exzﬂ]dx 64 8_152
16 2 S\ 4 15 9 45

Chony C.

° Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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Bai toan 94

Cho dién tich phan t6 ddm bang a, f'(1)=b.Biét 2f(-1)= f(1)+ f(3) va f(x) la mot
ham béc 3, tinh f'(1)+ f'(3) theo a va b

Y4

A.2b-a B. b+a C.b D.b-a

.....

Nhan xét, dién tich phan té6 dam chinh bang _[_13 f(x)dx=a

P )]
2
(1)~ f(1)+2f(—3)
= [ (F (@)= (0)dx =] (F'(x)= f(x))dx= [ f(x)dx =] f"(x)dx=F'(1)- F(3)
= f'(-3)=b-a= f'(1)+f'(3)=2b-a

Ta c6 = A la diém d6i xting cua f(x)

Chon y A.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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Bai toan 95

Cho d6 thi ham s6 la da thtic bac 3 f(x) nhu hinh vé. Biét d, va d, la tiép tuyén cua

f(x) tai x=1 va x=-1; g—f;:% va f(0)=§ Tinh f_ll(f(x)+f'(x))dx

R
3
d,

A

A
7 7 7
, B. = c.t D. -
Al 10 9 8

Loi gidi

Taco d, va d, latiép tuyéntai x=1 va x=-1 ctua f(x) va d, song song d,
=f'(=1)=1'(1)
= f'(x) c6 dang f'(x)=ax’+b

Nhén thdy f(x) dat cuc tri tai x=—§:>ga+b=0 (1)
Co %=%:>tan(d1;0x)=i:>f'(1)=i:>a+b=% (2)
T (1) va (2) :>a=2io;b=—%:>f'(x)=2—90x2—%:f(x)=2iox3—%x+% (Vi f(0)=§)
1 \ 1 9 1 1 7
== _1(f(x)+f (x))dx:j_l(% 3+%x2__x+gjdxzﬁ
Chon y B.

@ Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Cho d6 thi ham s6 f(x)=ax®+bx+c nhu hinh vé, d, 1a d6 thi ham s6 f'(x). Goi S,,S,
la cac dién tich tao boi d,,d, vdi d6 thi ham sd f (x ) Tinh gan dang ti s& %
2

y)\

1
1 X
A. 1,35 B. 1,36 C. 1,37 D. 1,38
Loi gidi
Nhin vao d6 thi, thdy f(x) nhan x=-1 va x=3 langhiém va f(1)=—4
a-b+c=0 a=1
=19a+3b+c=0=>1b=-2= f(x)=x"-2x-3= f'(x)=2x-2
a+b+c=-4 c=-3
. -1 1
d, 1d, tai (1;0):(d2):y=7X+§
Xét pt hoanh d¢ giao diém f(x) va f'(x)
2+\/§

¥ -2x-3=2x-2=x=2+5=5 = (-’ +4x+1)dx

25
Xét phuong trinh hoanh dd giao diém f(x) va d,

+ / 3+«/@
x2—2x—3=—1x+1:>x= 3465 =S,=|, & (—x2+§x+zjdx:>iz1,37
) 4 3 2 s,

4

Chony C

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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Bai toan 97
Cho d6 thi ham s6 f(x) va f'(x) nhu hinh vé. Dién tich tao boi f'(x) va f(x) gan nhat
?

yl\

KRV

A. 23. B. 65. C. 50. D. 43.

Loi giai

Phan tich: Bai todn don tudn la dung ki thugt ;;ghdn tich, bién doi la nhiéu. Dwa vao cdc die liéu
ctia bai dé’suy ra dwoc ham tir d6 tinh dwoc dign tich hinh phang bing tich phan.
Dat f(x)=ax’+bx* +cx+d= f(x)=3ax’+2bx+c.

= f(x)-f'(x)=ax’+(b—3a)x* +(c—2b)x+d—c.
Nhin vao db thi ta c6 {x=—2:>12a—4b+c:0. (1)

x=3=27a+6b+c=0

Taco f'(x) 6 cuctrila-4, goi x,la hoanh d6 ctua diém cyc tri thi

f"(x,)=0< 6ax,+2b=0 < x, =;—Z va 3a.x,” +2bx, +c=-5
2 2

:>3a.L2 +2b_—b+c=—4<:>—£ +c=-5(2)
9a 3a 3a

Tk (1) =a =_?2b va ¢ =4b-12a, thay vao (2) ta dugc

2 1,2 _ _
b +4b—12a=—5<:>i+4b+8b=—5:>b=—2:>a=i:>c=£.
3a —2b 5 15 5

:>f(x)—f'(x)=%x3+%6x2—4x+2?4=0 cd nghiém la x,,x,
6, 24

X +—x’—4dx+=—=~65,4
5 5

Viy dién tich can tim 1a | %

Chon y B.

e Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Bai toan 98

Ham s8 f(x) c6 dang f(x)=ax’+b. D0 thi ham s§ f( f(x))duoc cho nhu hinh vé. Goi
dién tich hinh tao boi f(f(x))va f(x) 1a St;,t, la hoanh do giao diém f(f(x))va

f(x)(t.t, >0) sao cho t* +t,° +24/t,*t,> =9. Tinh S ?

VRN
5/3
43 /27
x
Ly B. o2 c 2, D. 2.
203 305 405 203
Loi gidi

Phuong trinh hoanh d giao diém cta f(x) va f(f(x)) la
a(ax® +b)2 +b=ax’ +b < a’x* +(2a°b—a)x* +b*a=0.

1 2b
B+t ===
a a

Ap dung Ta -let

Theo gia thiét ta c6 t,> +t,> +2,/t,’t," =9 = a= % (do db thi hudng Ién trén nén a>0)

Nhin vao do6 thi ta thay §a+b=§:>b=%
9 27 3
1, 2 1(1, 2Y 2
Nén f(x)==x"+= va == Zx2+2| +2
F@)=20+2 v f(7() -2 342 ) 2
Khi d6 phuong trinh f(f(x))-f(x)=0 c6 4 nghiém la -1;1;-2;2
Suy ra S=£
405
Chony C.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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Bai toan 99
Cho d6 thi ham s§ f(x). S,,S,1a dién tich hinh phang dwoc giéi han nhw hinh vé. Tinh

gid tri 16n nhat cua |

Xp

2sinx+11cosx+5 f(Bsinx—cosx—ljdx7
2cosx—sinx+4 '

(2cosx—si1r1x+4)2 .

y)\
9 5,
11 .

0 1 13 X

S, 4
2
A. S +S, B. S, C. S, D. Sl+§S2
Loi gidi

Phén tich: Bai todn c6 v twdng khdc la hay vé viéc doi biéhn, tuy nhién ciing dé nhiim ldn trong viéc
xdc dinh khodng gid tri cua t. Bai todn con la sw két hop gitka tich phin va tim gid tri Ion nhit, nho

nhit.

i - — i X, =1
Dit 3sinx c9sx 1 PN 281nx+11€08x+§dx=dt.96ibiéh 0 0
2cosx—sinx+4 (2cosx —sinx +4) x, =t
) ) X1 2 . 11 . _ _1 t
Khi d6 J sinx + cosx+t'2>' (3smx C?sx jdxzjf(t)dt.
% (2cosx—sinx+4) 2cosx—sinx+4 :

o , ., 3sinx—cosx—1 . )
Mat khéc ta lai ¢ : =t<3sinx—cosx—1=*t(2cosx—sinx+4)
2cosx—sinx+4

< (3+t).sinx+(—1—-2t).cosx =1+4t (*)

Dé phuong trinh (*) ¢6 nghiém thi

3sinx—cosx—1

- =t@Ssinx—cosx—l=t.(2cosx—sinx+4)
2cosx—sinx+4

& (3+t) +(-1-2t)" > (1+4t) =118 —2t—9£0<:>1—2£t£1
b
Nhin vao db thi ta thdy dién tich phan S, chinh la gid tri I6n nhat cta tich phan j f(t)dt

fy

Chon y B.

e Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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Bai toan 100

Cho d6 thi f'(x) nhu hinh vé. Dién tich 2 hinh tao boi f'(x) va truc hoanh la

4
g,g,f(l) ~3. Tinh gid trj cta tich phan [ £(x).f (x)dx?
]

yl\

=V

/—1 8) 1 4

A. 0 B. 1 C.3 D. 4

.....

ot

Phdn tich: Mot bai todn khd dé thé nha!

Tadit [ £(x).f (= | (5)a(f () =L - (1)

_[f'<x)=§ fFO-f(D=5  |[f()=7

Ttr d6 thi suy ra
[71(x)==2 | f(4)-F(1)=-

f4)-f(-1) _ 29

Thay vao (1) ta duo =——.
ay vao (1) ta dugc 5 128

Chon y B.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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Bai toan 101
Cho d6 thi ham s6 f (x) nhw hinh vé.
y A

2

-2 x
2 f— —
Déham s6 h(x)= ek L P I tiém can ding la 1on nhat la n ( v6i m,n nguyén
f(f(x)+m)
duong). Tinh gi tri nho nhét ctia S =m” +n’
A. 14 B. 74 C. 50 D. 3

Loi gidi

f(x)+m==2 | f(x)=—2-m

[ (6-m<
15=>m=5
2—m>—z
Pé ham s6 co s6 TCD 1a 16n nhat thi hoac la = 15
_2_m>__
4 =>m=1
2-m<2

C6 g'(x)=2x-8 dong bién trén (—4,+») nén khi m=>5 va duong thang y=-7 gidp véi
f(x) tai difm c6 hoanh d0 lén hon -4 nén g(x)>0 véi x thudc (—4;+) nén
x*—8x+~n—m >0 .Nén S =74 hogc50 =S, =50

Chony C.

@ Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Bai toan 102

Cho f(x),f"(x) va d la tiép tuyén cta f(x) dudi hinh vé. Ham s6 f(x) ¢o
dangmx® —nx’ +p. Tinh 43n—45p
y/\

] >
) x
o
f'(x)
A. —% B. 450 C. 201 D. -182
Loi gidi

Phuong trinh f"(x) 1a y"=6mx—2n
Tiép tuyén tai diém cé hoanh dolalla y=(3m—2n)(x-1)+m—-n+p

E:(3m_2”)1+m—n+p
Ta co 5

26 36

—=—m-2n

5 5
Tim duwoc n= 18m—13;p: 86m+39

25

Chony D.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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Bai toan 103

Cho d6 thi ham s& f'(x) nhuw hinh vé. Téng cac gia tri nguyén ctia m €[3;20]d€ ham s&

g(x)= ‘f(x)+m‘ 6 4 cuc tri. Biét tir s6 ctia f(x) cd hé s6 tu do duong.
1 AY
Y=_

|
1

|

N |
o
\
\

{13

=RV

A. 64 B. -58 C. 75 D. 88

Loi giai
Dat h(x)=f(x)+mx=h'(x)=f'(x)+m. Viié s6 ti do cua tir s6 ctia f(x) duwong Va
mau cd x+1 . Tiec la £(0)>0 . Ta thdy dudng nét dit giao véi truc Oy va tai y =0 thi
diém cyc tri d6 la cuc dai x,, va f(x,)> f(0)>0= Duong do tao ra 3 diém cyec tri cho
g(x) néu cat truc Ox
o Truonghgp 1: Ca 2 duong do va vang déu ndm trén Ox thi g(x) c6 2 diém cuc tri.
o Truong hop 2 : Duong mau vang cat Ox tai 2 diém khdc cuc tri ctia f'(x) (hodc 3
diém) co it nhat 3 diém cuec tri va duong do c6 3 diém cuc tri (loai).
o Truong hop 3 : Dudong mau vang cat Ox tai 4 diém (loai) .
e Truong hop 4: Duong mau vang cat Ox tai 2 diém la cuc tri ctia f '(x) ( hodc
khong cat diém
e nao) va dé€ c6 4 cuc tri thi ta tinh tién do6 thi f'(x) sao cho13>m>2. Khi d6 tong
gidtrimla 75
Chony C.

° Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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T
Cho 3 ham s6 y=f(x),y=g(x),y=h(x) . D6 thi cia 3 ham s6 y=f'(x),y=g'(x)
,y=H(x) c6 d6 thi nhu hinh vé dudi, trong d6 duong dam hon la d6 thi cua ham so

y=f'(x). Ham s8 k(x)=f(x+7)+g(5x+1)—h(4x+%) dong bién trén khoang nao

dudi day

¥4 y=8'(x)

101---7

&__ . y=r'(x)
oy v
34 8 e
y=h'(x)
f(Bo) w(wl) ) ()
4 4 8 8
Loi gidi

Ta can giai bat phwong trinh k'(x)=f'(x+7)+2g'(2x+%}—4h'(4x+%)>O
Khong thé giai truc ti€p bat phuwong trinh nay. Quan sat cac d6 thi cua cac ham s6
y=f'(x),y=8'(x),y=h'(x) tanhan thay
f'(x)>10,Vx e(3;8);¢'(x)=5,Vx,h'(x)<5,Vxe(3;8)
Do d6 f'(a)+2g'(b)—4h'(c)>10+25-45=0,Va,ce(3;8),beR

3<x+7<8
Vi vay ta chi can chon 3 o—<x<l1.
3<4x+§<8 8

Dai chiéu vdi dép an ta chony C.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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 Baitoin 105
Cho hinh vé& ctia d6 thi cdc ham s8 y=x";y =x";y =x° c6 d6 thi nhi hinh bén. Khi d6

34q? +(2b+a+c)2 )

a* +5c* +4ac

hay tim tong cta gid tri nho nhat va gid tri 1on nhat ctia biéu thiee T =

AY
xC
2m f--%---- ]
| x!
)
0,5t~/ X
0 o x
A. 31 B. 32 C. 33 D. 34
Loi giai

Nhén thdy ngay khi x=a, ta cd

o’ =20" < clog,a=1+blog, a < (c—b)log,a=1

o' =05<alog,a=-1

<a+c=b
bén day thay vao biéu thic ta dwgc mot ham thuan nhat 2 bién roi dat 1 an duwa vé khao
sat ham 1 bién!

Hinh vé bén 1a d6 thi ctia hai ham s6 y =log, x va y = f(x) . D6 thi ctia ching d8i xting

véinhau qua duong thang y =-x-1.Tinh f(log, 2018)
y A

\\ y=log, x
Y X
y=f(x)
a 1
A. f(log 2018)=—1— B. f(log 2018)=—1—
f (log, 2018) 5018 f (log, 2018) 0180
a 1
C. f(log 2018)=—-1 D. f(log 2018)=-1
f(log, 2018) =-1+7 f(log, 2018) =1+

Loi gidi

@ Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor




HUGNG TGI KY THI THPT QUOC GIA 4

Goi (b;c)e(C,):y=log,x;(e; f)e(C,):y=f(x).
Ta co hé diéu kién
c+f=—(b+e)-2 b+c=—f-e-2[b=—f-1
{1(b—e)—1(c—f)=0c>{b—c=e—f {C=—e—1
=>-e-l=log,(-f-1)e-f-1=a" o f=-1-a"< f(x)=—1-a".
1
20184

Vay f(log,2018)=-1 —a 1 = 1

Bai toan 107

Cho ham s8y = f(x)co d6 thi nhu hinh vé ¢6 bao nhiéu s& nguyén m dé bat phuong

trinh (mx+m2 5-x +2m+1)f(x) >0 c6 nghiém dung véi moi x e[-2;2].
VN

-2 -1 O 1 X

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

.....

Ta cd g(x) =mx+m’\5—-x* +2m+1, rd rang g(x) xdc dinh Vx e[-2;2].

Ham s6 f (x) d6i dau 1 Ian trén[-2;2], tai diémx =1 khi d6 f(x) ddi d4u tir dwong sang
am.

Vay dé f(x).g(x) =0 Vx e[-2;2] thig(x)>0 Vxe[-2;1] vag(x)<0 Vvxe[1;2].

m=-1
Nhan thdy g(x) lién tuc trén[-2;2] néng(1)=0=m+2m* +2m+1=0= 1.
m=——

2

Néu m=-1g(x)=—x+ V5—x2-1, dé thdy g(x)>0 Vxe[-2;1] vag(x)<0 vxe[L;2]

Vaym = -1 thoa man.

Ta khong can thir truong hop m = _?1 vidé baindimeZ.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton m




> PHUONG PHAP GIAI TOAN PO THI

Bai toan 108

Cho ham s8y = f(x) c¢6 d6 thi nhu hinh vé. Tim tat ca gid tri thuc cta tham s m dé bat
phuong trinh 2 f (x)+x* > 4x +m c6 nghiém dung véi moix e(-1;3)
yA

V=

A. m<-3. B. m < -10.
C.m<-2. D. m <b.
Loi giai

Bat phuong trinh da cho twong duwong voi 2f (x)+x* —4x>m.
Duya vao do thi, ta thdy ](.’215[ f(x)=-3, ddubang xay ra khix =2.

Lai c6x* —4x = (x-2) —4 >4, d&u bing xay ra khi va chi khi x=2.
Vay min (2 (x) +2* —4x) =2.(-3) +(-4) =10,

Do d6 bat phuwong trinh ¢6 nghiém dung véi moix e (—1;3) khi va chi khi m <-10.

Bai toan 109

Cho ham s& f(x) 6 d thi nhw hinh vé& bén dudi. D& d6 thih(x)=|f (x)+ f (x)+m]| co

sO diém cuec tri it nhat thi gia tri nhé nhat cta tham s6 m lam, . Tim ménh dé dung?

y}\
ol 1 3 x
A. m, €(0;1). B. m, €(-1,0). C. m, € (—0;-1). D. m, €(1;+x).
Loi giai

@ Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor




HUGNG TGI KY THI THPT QUOC GIA 4

Xét ham g(x)= f*(x)+ f (x)+m. Bang viéc khao satg(x),chi rag(x)céd 3 di€ém cuc tri, tir
do6 h(x)mudn co 3 diém cyc tri thig(x)>0 Vxe R m> %

Bai toan 110

Cho ham s6 f(x) c6 do6 thi nhu hinh vé bén dudi. Goi M, m Ian luot la gia tri l1on nhat

va gia tri nho nhat cia ham séy = f (x2 - Zx) trén{—% ,%} Tim khang dinh sai trong cac

khang dinh sau?

RV

A. M+m<7. B. Mm >10. C. M-m>3.

S
3=

\Y%

N

Loi giai
Mot cau qua quen thudc réi phai khong nao!
Pat t=x*-2x,x € —E;Z —te —1;1 )
2°2 4
N T 21 .
Tt d6 thi xét hamy = f(t),t e _1;Z ,tacd m=2,M>5

Chon A.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @




> PHUONG PHAP GIAI TOAN PO THI

Bai toan 111

Cho ham s6y = f(x)lién tyuc trénR va c¢6 d6 thi nhw hinh vé. C6 bao nhiéu gia tri

nguyén cua mdé phuong tr‘mh‘ f (|x—2|)+1‘—m =0 c6 8 nghiém phan biét trong
khoang (-5;5)

VEN
/\/1(\
-3 -1 |O 3 X
A. 0. B. 1. C. 2. D. 3.
Loi gidi

Ditx -2 =t, phwong trinh twong duong;: ‘f(|t|)+ 1‘ =m(1).
Phuong trinh c6 8 nghiém phan biét thudc(-5;5) khi va chi khi(1) cé 8 nghiém phan biét
thube(~7;3) . Ta thuc hién viéc bién dbi ra do thi ham sy =|f(|x])+1| tir d6 thi ham
s6y = f(x) nhu sau
e Buoc 1: Tao ra d6 thi ham s6y = f (|x|)+1 bang cach 18y d8i xting qua truc tung
phan bén phai truc tung do thi hamy = f(x) réi tinh tién 1én trén 1 don vi:
e Buoc 2: Tao ra d6 thi ham sy = ‘ f (|x|)+1‘ bang c4ch 13y d8i xting phan dudi truc

hoanh d6 thi ham s6 bén trén, qua truc hoanh.
Do d6 db thi ham s& ¢6 8 nghiém thudc(-7;3) thim=1.

@ Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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Bai toan 112

Cho ham s6y = f(x) ¢6 d6 thi nhw hinh vé. S6 gid tri nguyén ctia tham s6 m d€ phuong

trinh f (|x + m|) =m c6 4 nghiém phan biét 1a?
y A

T
|
|
|
|
|
|
>
|
1
v =

A. 0. B. 1. C. 2. D. V6 s6

Loi giai
Ditx +m =t, phuong trinh tuong dwong véi £ (|t]) =m(1)
Nhan xét: Mdi nghiém ctia t ¢(1) cho ta duy nhat 1 nghiémx, do d6 dé phuwong trinh ¢6 4
nghiém phéan biét thi (1)cé 4 nghiém phéan biét< f(f)=m cé hai nghiém phan biét
duong va khong cé nghiémt =0. Diéu d6 c6 nghiam = -1 hoacm =% NimeZ=m=-1.
Bai toan 113
Cho ham s8y = f(x) 6 d6 thi nhu hinh vé.

Tim s6 diém cuc tri cia ham sd y = 2/t _3f)
Ui

=V

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @




} PHUONG PHAP GIAI TOAN PO THI

Xét ham s§ g (x)=2"" -3/ = ¢'(x) = f'(x) 2/ In2~ f'(x)3/").In3; vx e R.
f(x)=0 f'(x)=0 f'(x)=0 (1)

2/ 1n2=3"1n3 (%} _In3 f(x)=10821“_ (2)

Ta cég'(x):Oc{
In2 3In2

Dua vao d6 thi ham s6y = f(x), ta thdy:

Phuong trinh (1) cé ba nghiém phén biét (vi ham sy = f(x) 6 3 cuc tri).

Phuong trinh (2) v6 nghiém vi duong thangy =log, in—i < -1 khong cat d6 thi ham sd.
31N

Vay phuong trinh ¢'(x) =0 ¢6 ba nghiém phéan biét hay ham s& da cho c6 3 cuc tri.

Bai toan 114

Cho d6 thi ham s8 y = f(x) xdc dinh va c6 dao ham trén R. Ham s6 y = f(x) c6 d6 thi

nhu hinh vé. S6 nghiém nhiéu nhat ctia phuong trinh f (xz) =m (mla tham sd thuec) 1a?

:I/A
X
2 0 N"1 3 .
A. 2. B. 3. C. 4. D. 5.
Loi gidi

Dua vao d6 thi ham s6 y = f'(x) ta c¢6 bang bién thién cua d6 thi ham s8 y = f(x) nhu
sau:
X —o0 -2 0 1 3 +00

f'(x) — 0 + 0 - 0 + 0 +
70) -
f(x) \ / \ /f(3)
f(-2) f(1)

T bang bién thién ta thdy phuong trinh f(x)=m c6 t3i da hai nghiém dwong, do d¢

phuong trinh f (xz) =m c6 t6i da 4 nghiém. Chon C.

@ Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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Bai toan 115

Cho ham s6 y=f(x) c6 d6 thi nhw hinh vé. SG6 nghiém thyc cia phuwong trinh
f(f(cosx))=0 trong doan [0;2019] Ia

Ua
H 1 1
i X
/ ’ O | \ |
A. 642. B. 1002. C. 1003. D. 643.
Loi giai

Dua vao d6 thi ta thdy f(x)=0=]x=0

x=b(b>1)
f(cosx)=a(x<-1)
Do d6 f(f(cosx))=0<>| f(cosx)=0
f(cosx)=b(b>1)

Lai c6, néu x €[-1;1] thi f(x)e[0;1]. Suy ra vi cosx €[-1;1] nén f(cosx)e[0;1].
Vay nén loai cac truong hop f(cosx)=a va f(cosx)=b. Chicon f(cosx)=0.
cosx =a (x <-1)— loai
Tiép tuc f(cosx)=0<|cosx =0
cosx =b (b>1)— loai

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @




} PHUONG PHAP GIAI TOAN PO THI
it o 1
Cho ham s8 y = f(x) lién tuc trén R va c6 d6 thi nhu hinh vé. S§ gia tri nguyén cua
tham s§ m dé€ phuong trinh f?(cosx)+(m—2018) f(cosx)+m—2019=0cd dung 6
nghiém thudc [0;2n] 1a?

Ya
---13
: \0) /: X
VAN
-1
A. 5. B. 3. C. 2. D. 1.
Loi giai

Phuong trinh da cho twong duong voi

f(cosx)=-1

(f(cosx)+1)(f(cosx)+m—2019)=0<:>[f(cosx):2019_m

Véi f(cosx)=-1 <:>cosx=0<:>xe{g;37n}

Do d6 d€ phuong trinh da cho ¢6 6 nghiém phan biét thudc[0;2n] thi phuong

trinh f (cosx)=2019—m phai c6 4 nghiép phéan biét thudc[0;2x] , khong tinh cach nghiém

lam cho cosx=0.

Datt=cosx, f(t)=2019-m, theo yéu cdu bai todan c¢6 dung 2 nghiém phan

biétt e (-1;1]\ {0}.

Tt d6 thi ta c6 phwong trinh c6 dung 2 nghiém khi
-1<2019-m<-1<2018<m<2020;me Z.

Vay m e(2018;2019)

° Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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b tin 1
Cho ham s y = f(x) c6 do thi nhw hinh vé
YA

v

C6 bao nhiéu gia tri nguyén cua m d€ phuong trinh f (|x| - 1) =m ¢ 4 nghiém phan biét
A. 2. B. 1. C. 3. D. 4.

Loi giai

Datg(x)=f(x—1), do thi ham s6y = g(x) dicyc xéac dinh bang céch tinh tién d6 thi ham
s6y = f (x) sang phai 1 don vi.

RO rémgg(‘x‘) = f(‘x‘—l), do d6 do6 thi ham sdy = f(|x|—1) duoc xac dinh bang cach gitr
nguyén phan bén phai truc tung cua d6 thi ham s6y = g(x) va ldy d6i xting qua truc tung
cta phan do

Tt d6 ta thdy phuwong trinh f (|x| - 1) =m c6 4 nghiém phan biét khi-3 <m < 1.

Vay c6 3 gié tri nguyénm e {-2;-1;0}

Bai toan 118

Cho ham s8y = f(x) ¢6 dao ham taiVx € R, ham s& f'(x) =x° +ax* + bx +¢ ¢6 do thi nhu

hinh v&. S8 diém cyec tri ctia ham s8y = f| f'(x) | 1a?

y)\
1 0 1 x
A. 7. B. 11. C. 9. D. 8.
Loi gidi

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @




} PHUONG PHAP GIAI TOAN PO THI

a=0
D6 thi f'(x) di qua cac diém O(0;0); A(-1;0);B(1;0) nén ta c61b=-1
c=0

Dodéf'( )=x’—x= f"(x)=3x"-1.

=f(f1( )
Tacog'(x ( ) FLAN )].f"(x)=[(x3—x)3—(x3—x)}(3x2—1)

=x(x—1)(x+1)(x3 —x+1)(3x2 —1)

Dat g(x

Dé thay g(x)=0 c6 7 nghiém phan biét, tat ca déu la nghiém don nén ham s6 c6 7 diém
cuwec tri.

Bai toan 119

Cho ham s8 y = f(x)=ax’ +bx* +cx+d (a,b,ceR,a#0) <6 do thi (C) . Biét rang d6

thi (C) tiép xuc véi duong thang y=-9 tai diém c6 hoanh &6 duong va do thi ham s&
y=f'(x) cho béi hinh vé& bén. Phan nguyén cta gia tri dién tich hinh phang giéi han
boi d6 thi (C) va truc hoanh 1a?

y A

X
A. 2 B. 27 C. 29 D. 35
Loi giai
Ta ¢6 f'(x)=3ax*+2bx+c. Dya vao do thi ham s6 y=f'(x) ta thdy do thi ham s8

3a-2b+c=0 |"73
y=f'(x) di qua3diém (-1;0),(3;0),(1,-4) taco hé: 127a+6b+c=0<1b=-1
3a+2b+c=4 c=-3

Suyra f'(x)=x"-2x-3= f(x If Ix —2x- B)dx—%x —x*-3x+C.

Do (C) tiép xtic v6i duong thang y =-9 tai diém c6 hoanh d6 x, nén

@ Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor
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x, =—1

f’(xo):O<:>x§—2xO—3:0<:{ ,do x,>0=>x,=3.

X, =
\ 4 1 1 3 2
Twr d6 suy ra f(3):—9<:>§.27—9+C=—9<:>C=O:>(C):y=§x —x*-3x.

Xét phuong trinh hoanh d6 giao diém ctia (C) va truc hoanh:

" x=0
X —x*-3x=0<
3 E: NG
2
3+3+5
2
Dién tich hinh phang can tim 1a S = I %x3 —x? —3x|dx=29.25.
3-3.5

2

Bai toan 120

Cho ham s8 y=f(x)=ax’+bx*+cx+d (a,b,ceR,a=0) c6 d6 thi (C). Biét rang do thi

(C) tiép xuc véi duodng thang y=§ tai diém cé hoanh d6 duwong va d6 thi ham s&

y=f'(x) cho boi hinh vé bén. Gid tri 3a+2b+c—d 1a?

Ya
4
2] o] 2 x

A. 0. B. 2 C. 3. D. 4
Loi gidi

Tacd f'(x)=3ax’+2bx+c.Dd thi ham y = f'(x)1a ham chén, suyra b=0 .

=4
"(0) =4 c
Ma {f,( ) = 1= f(x)=-x"+4
f(2)=0 " |a=—

-1
Ta cé = f'(x)dx=|(-x"+4)dx=—x"+4x+C.
aco f(x) If(x)x I( x% + )x g ¥ A
Do (C) tiép xtic véi dudng thing yzg tai diém c¢6 hoanh d6 x, nén
f(x)=0=-x+4=0x,=22,do x, >0=>x,=2.

Suy ra f(2)=§<:>C=—1:>(C):y=—%x3+4x—1:>3a+2b+c—d=4.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @




> PHUONG PHAP GIAI TOAN PO THI
 Bii toin 121
Cho ham s8 y = f(x)=ax* +bx” +c (a>0) 6 d6 thi (C), d6 thi ham s8 y =|f'(x)| nhu

V3 o83) .

hinh vé bén. Biét d6 thi ham s6 y = f'(x) dat cuc tiéu tai diém (? ;—TJ . b6 thi

ham s8 y = f(x) tiép xtc véi truc Ox tai 2 di€ém. Dién tich S ctia hinh phéng gi6i han
boi d6 thi (C) va truc hoanh 1a?
YA

AL B. > c 2 p. 10
15 15 15 15
Loi gidi

f/(x)| véi a>0 ta dé dang cé duoc d6 thi ham s§ y = f (x)nhu hinh

Tir 46 thi ham s3 y =

vé duwoi.
y A

3 83

Ta co f'(x)=4ax’+2bx . D06 thi ham y = f'(x) qua (1;0) va (—;—TJ nén ta co hé :

3
£(1)=0 4a+2b=0 »
f[B)- 2] o8 RSO
3 9 3 3 9

@ Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Ta co: f(x)= If(x)dx = I(4x3 —4x)dx=x"-2x+C.
Do (C) tiép xic véi duwong thang Ox tai diém c6 hoanh d6 x,nén
=0
f'(x,) =0 < 4x; —4x, =O:{x0 - D6 thi ham s6 y=f(x) tié€p xtc voi truc Ox tai 2
x, =%

diém nén 2 diém d6 co hoanh do1a +1.Suyra f(1)=0=C=1=(C):y=x"-2x"+1.

=1
Xét phuwong trinh hoanh d¢ giao diém cua (C) va truc hoanh: x* -2x*+1=0< {x n
x=-
; 1 16
Dién tich hinh phéng can tim la: § = [|x* —2x* +1|dx = =
a
Bai toan 122
\ A ax + b _d 7 A . AV . \ A~
Cho ham s& y=f(x)= y a,b,c,deR,—=#0| c6 d6 thi (C), d6 thi ham s
cx + c

y=f'(x) nhu hinh v& bén. Biét d6 thi ham s8 y = f(x) cat truc tung tai diém cé tung

dd bang 3. Phuong trinh tiép tuyén cua (C) tai giao diém ctia (C) voi truc hoanh c6

dang ?
yl\
o] 11 2 x
1 3 1 3 -1 3 -1
Aly=—x—— B.y=—x+— Cy=—x+— D.y=—x+2
Y73 RN YT I/
Loi gidi
7 ’ ad—bc \ AN TR A I} A
Taco f'(x)=———=. Tird6 thi ham s6 y = f'(x) ta thdy :
(cx+d)
. DBthiy:f'(x)cc’)tiémcéndfrngx=1:>_—d=—1©c=—d(1).
c
ad —bc

o Db thi y=f'(x)qua diém (2;2) = s =2=ad—bc=2(2c+d) (2)

(2c+4d)
1A=V _ 5 ad—be =242 (3).

&2

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton 0

o Do thi y=f'(x)cat truc tung tai y=2=




> PHUONG PHAP GIAI TOAN PO THI

Ma d6 thi y = f(x) cat truc tung tai diém c6 tung dd bang3 = % =3=b=3d(4).

c=—d a=1
ad—bc=2(2c+d)’ |b=-3 x-3
Tw (1), (2), (3),(4) ta co hé = =vy=f(x)= .
(), @), (). (8) eone {4020 0TI 28
b=3d d=-1
D6 thi (C) giao voi Ox tai (3;0), f’(x)=( 21)2 :>f’(3)=% )
x_

Phuong trinh tiép tuyén ctia (C) tai diém (3;0) la: y = %(x—?)) Sy =%x—%.

Bai toan 123

Cho ham s& y = f(x) 6 d6 thi nhu hinh vé va cét truc hoanh tai 5 diém nhw hinh vé sao
cho diém C la tam d6i xting cua do6 thi.
YA

6,2

KRV

Xét cac cap s (a;b) voi a,beZ va a<b sao cho d6 thi ham s6

g(x)=[f(x)=a] f(x)-?]
Cat truc hoanh c6 dtng 3 cip giao diém d6i xting nhau qua diém C. Tong cac gid tri a
nhan dwoc?
A. 15 B. 6 C. 12 D. 10
Nhoém todan VD - VDC

Loi gidi
Phuong trinh hoanh d¢ giao diém ctia d6 thi y = g(x) véi truc hoanh 1a

[f(x)—u].[f(x)—b]=0<:>{;Egzz

e Tinh hoa clia toan hoc nam & tu do clia n6 — Georg Cantor




HUGNG TGI KY THI THPT QUOC GIA ‘

Vi d6 thi ham s6 y = f(x) nhan diém C lam tdm d8i xting nén dé€ d6 thi ham s y = g(x)
cat truc hoanh ¢ ding 3 cip giao diém ddi xiing véi nhau qua diém C khi va chi khi cac
giao di€m cta d6 thi ham s8 y = f(x) voi duong thang y=a,y =b ddi xtng véi nhau qua
diém C. Do d6 a+b=0=>b=-a(a>0) .

Quan sat d6 thi ham s8 ta thdy f(x)=a v6i a>0 c6 ding 3 nghiém phan biét khi
28<a<6.2 maalasdnguyénnén ae {3;4;5}

Do d6 tong cac gia tri anhan duocla T=3+4+5=12

o 21

Cho hai ham s6 y = f(x),y = g(x) lién tuc trén R c6 do thi dwgc cho nhw hinh vé bén

g(m2 —5)

dudi. S6 gia tri nguyén cta tham s6 m d€ bat phuong trinh f(x)>—————
x°—4x+10

nghiém x e[-1;4] 1a?

y)\ yl\

N O
N
g, },l;
V=
1
1
1
1
]
1
|
1
[§O8)
)
]
1
>
1
1
1
1
1
1
1
1
1
1
4

A.7 B. 8 C.6 D. 5
Thiy Nguyén Ding Ai
Loi gidi
Ta nhan thay nhanh |x* —4x+10|<15 va | f(x)|<2 véi Vxe[-1;4]
f(x)= g(m2 _5) <:>(x2 —4x+10)f(x)2g(m2 —5) c6 nghiém xe[-1;4] thi ta phai c6

~(x* —4x+10)
diéu kién g(mz —5) < max((x2 —4x+ 10)f(x)): 30

4]
Nhan thay |(x* -4x+10) f (x)| = x> — 4x+10].|f (x)| €152 =30 v6i Vx e[1;4]
Suy ra: (x2 —4x +10)f(x) <30 dau “=" xay ra khi x =-1
Suy ra: g(m2 —5) < r[{11%1>]<((x2 —4x +10)f(x)) =30

Nhin vao d6 thi ham s8 y = g(x), ta 6

) 7<m’-5<15 12<m* <20
g(m*-5)<30 < =

“11<m*-5<3 m* <8

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @

< m={0;+1;+2;+4}




> PHUONG PHAP GIAI TOAN PO THI

Suy ra co tat ca 7 gia tri m nguyén thoa man bai toan. Vay ta chon dép an A

Bai toan 125

Cho ham s6 y = f(x) x4c dinh va lién tuc trén R, ham s8 g(x)=2x" -3 va duong thang
d c6 d6 thi nhw hinh vé duéi.

Biét rang A 1a diém chung ctia 2 d6 thi f(x),g(x),x, =1, diém B thudc d6 thi g(x) va
Xy = —%, duong thang d 1a tiép tuyén ctia d6 thi ham s8 y = f(x). Tinh f'(x,)

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

Loi gidi
Vidiém A thudc d6 thi ham g(x) nén y, =21 -3=-1.
SR, A 9Y L 57
Diém B thudc d6 thi ham g(x) nén y, =2. e -3 i
Puong thang tiép tuyén cé dang y =ax+b di qua 2 diém A,B nén ta c6 hé

-9 57 a—_—5
—a+b=— 2
4 8 < 3
a+b=-1 b=—

2

Ma hé s8 goc ctia dwong thang tiép tuyén f(x) chinhla f'(x,) nén f'(x,)= -

@ Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Bai toan 126

Cho ham s8 y =ax® +bx* +cx® +dx* +ex+ f ¢6 d6 thi f'(x)nhu hinh vé
y/\

=V

S

Hoi ham s8 y = g(x)=f(1-2x)—2x*+1 dong bién trén khoang nao sau day?
= -1j B.[,1 C. (~1;0) D. (1;3)
2 2°2
Loi giai

Tacod g'(x)=-2f"(1-2x)—4x

Détt=1—2x:>x=%:>—2f’() 4%>0:>—2f() 2(1-1)>0= f/(t)<t-1

Dua vao hinh vé thdy duong thang y =x -1 “nam cao hon” 6 thi f'(x)khi 1<x<3
Do dé, f'(t)<t-1e<1<t<3e1<1-2x<3<-1<x<0
Chon y C.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @




> PHUONG PHAP GIAI TOAN PO THI

Bai toan 127

Cho ham s& f(x) lién tuc trén R c6 d6 thi nhu hinh vé:
yA

C6 bao nhiéu gia tri nguyén ctia m €[1;2019] sao cho phuong trinh

f( 2x j+f(m_m):0cénghiém

1+x?

A. 2018 B. 2019 C.1 D. 2

Loi giai
Dua vao d6 thi ta c6 f(-x)=-f(x)nénham s§ f(x) la mot ham lé

:>f( 2x2 +f(m— m2+1):0

1+x
2x —2x
< flm- 2+1)=— & ( —\m*+1|=
f(m—lm o] flm—m+1)= £ 7
Taco1="25> 2 572X 42X [ 11]> f( 2 j dong bién
2x 1+x 2x x°+1 x“+1

Ta co: (m— m2+1)e(—%;0):>f(m—\/m2+1)d‘6ngbié'n

=>m—\m’+1=—

Y d<m-Im?+1<1

Ludn ding v6i Vm €[1;2019]
C6 2019 gia tri nguyén m

0 Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Bai toan 128
Cho ham s& f(x) lién tuc trén R c6 d6 thi nhu hinh vé:
y)\

1___

=RV

ol 1 2 4

Goi M,m lan lwot la gia tri 16n nhdt va gid tri nho nhdt cta ham s&
g(x)= f<2(sir14 x+cos’ x)) . Téng M+m bang
A.3 B. 4 C.5 D. 6

Loi giai
Mot bai toan rat quen thudc phai khong nao?

Ta CéZ(sin4 X+ cos* x) = 2(1—%5&12 ZxJ =1+cos’2x=1< 2(sir14 X+ cos’ x)s 2

M=max f(t)=f(1)=3
m=min f(t)=f(2)=1

Ta co

Vay M+m=4
Bai toan 129
Cho ham s& f(x) lién tuc trén R 6 d6 thi nhu hinh vé:
y A

ol 1 3 X

|
R

Goi M,m lan lwgt la gia tri 16n nhdt va gia tri nho nhdt cta ham so
y:‘f(x)—Z‘3 —C’a(f(x)—z)2 +5trén doan [-1;3]. Tich M.n bang
A. 2 B. 3 C. 54 D. 55

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @




> PHUONG PHAP GIAI TOAN PO THI

Dua vao do thi ta co ma?f(x)=f(3)=7;r[t£1i§i1f(x)=f(1)=a(0<oc<2)

[-13
Dit t =|f (x)-2|=t<[0;5]

M=maxg(t)=g(5)=55
. 3 2 3 2 [0;5]
Tacd: y=|f(x)-2 -3(f(x)-2) +5=£ -3 +5=g(t) = :

m=ming(t)=g(2)=1

Vay M.m =55

Bai toan 130

Cho ham s& f(x) lién tuc trén R ¢ d6 thi nhu hinh vé:
y A

KRV

A.m>4 B. m<3 C.0<m<5 D. m<2

.....

Pt t=242x +1-x = te[1;3]
D& max g(t)>2ming(t)< g(3)>2g(2) = 5+m>2(1+m) <= m<3
Chon y B.

@ Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Bai toan 131

Cho ham s6 y = f(x),y =g(x) lién tuc trén R ¢6 d6 thi ham sdy = f'(x)1a duong cong

nét dam va y = g'(x) la dudng cong nét manh nhu hinh vé.
VEN

8'(x)

Goi ba giao diém A,B,C cta d6 thi y = f'(x),y=g'(x) trén hinh vé Ian luot c6 hoanh
dd a,b,c . Gia tri nho nhat trén doan bang
A. h(0) B. hi(a) C. h(b) D. h(c)

.....

Taco I'(x)=f"(x)-g'(x)

Trén khoang (a,b) thi d6 thi ham s6 cia f'(x) ndm thdp hon so véi g'(x)
Suy ra h'(x)<0voi x e(a;b)

Trén khoang (b;c) thi d6 thi ham s8 cua f'(x) nidm cao hon so véi g'(x)
Suy ra h'(x)>0voi x e(b;c)

Nén 7(x)dat cuce tiéu tai x =b e[a;c]

Vay Iﬂlcr]lh(x) =h(b)

Chon yj C.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @




> PHUONG PHAP GIAI TOAN PO THI

Bai toan 132
Cho ham s& f(x) lién tuc trén R c6 d6 thi nhu hinh vé:
y A

=V

Ky hiéu g(x)=f(x*—x*+x+2)+3m, véi m la tham s& thuc. Gi4 tri nh6 nhét ctia biéu
, .2 .
thiec P=m +31ﬁ};911]xg(x)+41[r&111]1g(x)+m

A. -105 B. -102 C. -50 D. 4

Loi gidi
Pt ¥ —x*+x+2=t
Do xe[0;1]= te[2;3]
Ta c6 IB;as)]xg(t)= g(3) =5+3m;1[121;i31]1g(x) =g(2)=1+3m
Tk d6 P =m*+22m+19 > -102
Vay P, =-102
Chon y B.

Bai toan 133

Cho ham s8 y = f(x) c6 d6 thi nhu hinh vé

y/\
| f(x)
L\ 4 ,
/ o 1 \/ x
Coé bao nhiéu gid tri nguyén cua m v6i me[1;5] d€ bat phuwong trinh

f(m—x/a+1) > f(\/5—x) nghiém dung véi moi x €[1;4]
A.2 B.1 C. 4 D. 3

Loi giai
V6i me[1;5]= (m—m+1)e| 1,65 | = f(m—~/m+1) nghich bién

@ Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Véi xe[1;4]=V5-x €[1;2]= f(v5-x ) nghich bién
Bat phuong trinh f(m—«/a+1) > f(\/5—x) nghiém dang < m—~/m +1< min<\/5—x)
em-Jm+l1<lem=1
Vay ¢6 1 gia tri nguyén m thoa man dé bai
Chon y B.
Trén parabol y=x”+1(P) lay hai diém A(1;2).B(3;10) goi M la diém di dong trén
cung AB cta (P), M khac A,B .
yA
(11| SRR

2}

@) D

F

X

Goi S, la dién tich hinh phrfmg gidi han bdi va , goi la dién tich hinh phéng gidi han boi
va Goi la toa d0 diém khi dat gid tri nho nhat. Tinh x; +y;

A. 29 B. 11 C.7 D. 5

Loi giai
Goi M(a; a’ +1) e(P)
Ta viét dwoc phuong trinh duong thang
MA:y=(a+1)(x-1)+2 va MB:y=(a+3)(x-3)+10

Tacé S, +S, =I[(a+1)(x—1)+2]+i[(a+3)(x—3)+10]_j(xz +1)dx = a’ —4a+§2%

Ta c6 min(51+52)=%c>a=2 = M(2;5)

Vay x5+, =29
Chon y A.

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @




> PHUONG PHAP GIAI TOAN PO THI

Bai toan 135

Cho ham s lién tuc trén doan [-1;9] va c6 d6 thi la dwong cong trong hinh vé dwdi day
AY

\ [
1 /

V=

/) SR,

Co tét ca bao nhiéu gia tri nguyén cua tham sd m dé€ bat phuong trinh
163/ | f(x)"+2f ()-8 4" > (m* ~3m).6'
Nghiém dung véi moi gia tri x [-1;9]?

A. 22 B. 31 C.5 D. 6

Loi gidi
Tir d6 thisuy ra —4 < f(x)<2 Vxe[-2;9]. Ddt t = f(x), te[4;2]
Ta tim m sao cho 16.3' —[tz +2t—8].4t > (m2 —3m).6t dung voi moi t e[—4;2]
16.3' [ +2t -8 4" 2 (m* -3m).6', Vte[4;2]

16 ., 2\ .
@?—[t +2t-8]. 3 > (m* —3m), vt [4;2]
Ta co 12—?24,Vte[—4;2].D€{ub§ng xay rakhi t=2.

t
Ma t2+2t—8£O,Vte[—4;2].Do do [t2+2t—8](§j SO,Vte[—4;2].
D&u bang xay ra khi t=2.

16 2Y
Suy ra ?—[t2+2t—8]-[§j >4,vte[-4;2].

t
Vay 12—?—[t2+2t—8].[§j >(m* -3m),Vte[-4;2] & m*-3m<4 e -1<m<4

Két qua m={-1;0;1;2;3;4}.

@ Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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Bai toan 136
Cho hai ham s§ f(x) va g(x)c6 d6 thi cac dao ham cho nhu hinh vé véi f'(x) (mau
xanh) va g'(x) (mau hong) c6 d6 thi nhu hinh ve.

UEN

A. (-1,0) B. (o;%j C. (_1; —%j D, (2; g}

Taco h(x)=f(x-1)-g(2x) = h'(x)=f'(x-1)-2g'(2x)
Dua vao d6 thi ta thay f'(x)-2g'(x)>0 < xe[-2;0]
(%)= f(x—1)—2g'(2x) 20 © {(2’;‘61[)_2[;]20]

= Ham s8 h(x)=f(x-1)—g(2x) dong bién trén khoang (-1;0)

< x e[-1;0]

Diéu ta biét 1a giot nudc, diéu ta chua biét 1a dai duong — Newton (RS



> PHUONG PHAP GIAI TOAN PO THI

Bai toan 137

Cho hai ham s6 f(x) va g(x) c6 do thi bi€u dién dao ham f'(x) va g'(x) nhu hinh vé.

Biét rdng ham s8 y = f(x)-g(x+2) dong bién trén khoang (o;B) va gié tri 16n nhat cta

biéu thitc (B—o)=8; phuong trinh ti€p tuyén voi d6 thi y = g(x) tai diém cé hoanh do

x;, =11 14 y=3x+2 va phuong trinh tiép tuyén voi do thi ham s6 y = f(x) tai diém c6

hoanh d6 x, =9 la y=ax+1 Gid tri cua f(9) bang

yA

f'(x)

—_e------=
QWe------

A. 13 B. 28 C. -26

I\J|B ¢----
=V

D. 22
Thiy Nguyén Ding Ai

Loi gidi
Taco y'=f'(x)-g'(x+2)

Do thi ham s6 ¢'(x) dich sang trai 2 don vi so vdi truc tung sé duge g'(x+2)

Duya vao d6 thi ta ¢ f'(1)=g¢'(3). Gia st x,1a diém thoa man f'(x,)=g'(x,+2)

Trén khoang (1;x,)thi f'(x,) luén ndm cao hon so véi g'(x, +2)

Nén y'>0 v6i xe(1;x,). Tt max(B-a)=8=x,-1=8=1x,=9

Hinh ve twong trung

y)\

—e------
W ef-----
O o--%-----

N | B ¢----
=V

Phuong trinh tiép tuyén véi do thi y = g(x) tai diém c¢6 hoanh d6 x, =11 la

@ Tinh hoa ctia toan hoc ndm & tu do clia n6 — Georg Cantor
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y=¢'(11)(x-11)+g(11)= {z ((1111)):_;5

Taco f'(9)=¢'(11)=3

Phuong trinh tiép tuyén véi d6 thi ham s6 y = f(x) tai di€ém c6 hoanh d6 x, =9 la
=f'(9)=3

f(9)=9f'(9)+1=28

AN

y=f'<9><x—9>+f<9>:»{

THE END GAME

Diéu ta biét la giot nudc, diéu ta chua biét la dai duong — Newton @
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