CHUONG I. UNG DUNG CUA PAO HAM

§ 1. Sw dong bién va nghich bién cta ham s6

1. Dinh nghia: SGK

2. Cac dau hiéu cta sy dong bién, nghich bién
Choham s y = f (X) xac dinh trén khoang (a; b)

Ham dong bién trén (a;b)

Ham nghich bién trén (a;b)

Pao ham f'(x) 2 0 v&i moi x

Pao ham f'(x) £ 0 v6i moi x
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O thuoc @b) - (9 thuge @) (")
D0 thi di Ién tir trdi sang phai | D6 thi di xudng tir trdi sang
phai
Yy (
Do thi

N

(@) b T

Bang bién

Bang bién thién c6 mii tén di
lén tir trai sang phai

T|a b

Bang bién thién c6 mai tén di
xudng tir trai sang phai

STEP: xap xi

Sau d6 quan sat bang f(x) thay
cac gia tri f(x) ting din

thién
y / ! \
Dung MODE 7 véi ham s6 f(x) | Dung MODE 7 véi ham s6 f(x)
START: a START: a
Méy tinh END: b END: b
MODE 7 — b-a

STEP: xap xi

Sau d6 quan sat bang f(x) thay
cac gia tri f(x) gidm din

(*) Dau bang néu xay ra chi tai httu han diém

3. Cac budc xét sw dong bién, nghich bién bang ty luan

- Tim TXD

- Tinh y’. Cho y’=0 va y’ khong xac dinh




- Xét dau y’. Khi xét ddu c6 thé dung cac quy tac ddu da biét hodc CALC thay vao y'.
Lap BBT

- Két luan.
4. Sy dong bién, nghich bién cia mgt s6 ham s6 thuong gip

-) Him bac ba y =ax’ +bx* +cx+d (a=0)
a>0

bong bién trén R <
b*>-3ac<0

a<0
b*-3ac<0
Khi b* —3ac >0 thi ham bac ba cé ca khoang déng bién va khoang nghich bién
ax+b
cx+d
Pong bién trén tiing khoang xac dinh< ad —bc >0
Nghich bién trén tirng khoang xac dinh <> ad —bc <0
-) Cac ham s8 bac hai, bac 4 triing phuong, phan thite KHONG BAO GIO d6ng bién va
nghich bién trén R
5. Mgt s6 dang bai:
5.1. Tim khoang dong bién, nghich bién ctia ham sé f(x)
Cach 1: Dung ty luan theo cac buwdc 6 muc c

Nghich bién trén R < {

-) Ham phan thac y =

- Tim TXD VD: Tim khoang dong bién ctia ham s8 y = 2x°> —5x* +4x -1
- Tinh y’. Cho y'=0 Giai:

va y’ khong xdc dinh | TXD: R

- Xeétdauy’. Lap
BBT

- Két ludgn Xét dau (Lap BBT)

y'=6x*-10x+4 . Cho y':0<:>x:1;x:§

Ham s§ dong bién trén (—oo; %) (L+0) vanghich bién trén (% ;1)

Cach 2: Dung MODE 7. Thtt titng dap an

- An MODE 7 VD: Ham s8 f (x)=x"—2x"—2x* +1 nghich bién trén khoang nao
- Nhap ham f(x) dudi day
-5TART: 4 A.(-L0) B.(0;2) C.(L3) D.(3+»)
-END: b
b_a G1511:
- STEP: T - An MODE 7

Néu bang f(x) luén R
tang thi dong bién, | - f(x) = X A) G, ) G| An =
f(x) ludn giam thi | - Kiém tra d4p an A:

nghich bién trén




khoang (a;b)

* Chu y: néu
khoang (a;b) 1a tap
sO thiee R thi chon
a=-9; b=9 va STEP
lal

Math
F ({1

-1

START: -1; END: 0, STEP: 0,1.
Nhin bang f(x) ta thdy gia tri f(x) giam nhung sau d¢ lai tang (dong
s0 7 dén dong sd 8). Nén A loai

- Tiép tuc thtr sang dap an B thdy dung.

Cau 1.

r(5)

C. (—;0) va (%H—OO)

Cau 2.

A (i) va (03]

C. (—o0;+0)

Cau 3.

A. (—00;2);(6;+)
C. (—oo;—6);(2;+oo)

Cau 4.

Chohamso y =

Tim khoang dong bién ctia ham s3 y =-3x° +7x* +2.

" (o)
p.(7100).

Hamsd y = %x“ — x? + 2 nghich bién trén khoang nao duwéi day

B. (—v2:0) va (V2+a0).
D. (—\E\/ﬁ)

, , 1
Tim khoang nghich bién cia ham s6 y = -3 X} +4x% -12x+1

B. (2;6)
D. (—o0;+00)
2x+1

. Tim két luan dung

A. Ham s6 nghich bién trén (—oo;3);(3; +oo)

B. Ham s6 nghich bién trén (—oo; —%) ; (—1 ; +OO)

2

C. Ham sO nghich bién trén R
D. Ham s6 nghich bién trén (—o0;—7);(=7;+)

5.2. Tim khoang dong bién, nghich bién ctia ham sé f(x) biét dao ham f'(x):

Cach 1: Ty luan

- Cho f(x)=0wvaf(x)
khong xac dinh
- Xét dau f'(x), nén

VD: Cho ham s& y=f(x) lién tuc trén R, ¢6 dao ham la
f'(x)=(x*-4).(x*+1).2x . Ham s f(x) dong bién trén khoang

nao?
ding. phuwong phip | A (_;2) B, (—0;-2) C.(-20) D.(0;2)
thay so"tim dau Gidi
- Lip BBT va két ak ;
ludn X" —4=0
-Cho f'(x)=0<|xX*+1=0 & x=-2;x=2;x=0
2x=0
Meo nho, néi f(x) | _ Lap bang xét ddu




co dang tich ma trong
do co 1 thira s6'ludn
16n hon hodc bang 0
thi 6 thé’bo thira s6’
do.

? Em hay tim tiép

Tt d6 ta c6 dap an C
—0 -2 0 2

f'v(x) - 0 + 0

I

VD: Choham s6 y = f (X) lién tuc trén R va c6 dao ham la
f'(x)=x(x—1)"(x+2). Hoi ham s8 f (x) nghich bién trén khoang

khoang dong bién, | nao?
nghichbién cua2 | Giai: C6 thé bo ngay (x—1)° > 0di, nhu vy coi f'(x)=x(x+2).
vidu tren lam nhw VD trén ta ¢6 ham s& nghich bién trén (—2;0)

Cau5. Chohamsd y=f(x) cé daohamla f'(x)=(x-1)(x-2)(x* —4). Ham s§ dong

bién trén khoang nao dudi day

A. (32)

Cau 6.

B. (-2;2) C. (-2;1) D. (—2;+)

Choham s6 y = f (X) c6 dao ham f'(x)=(x2—1)(x+3)2(x2 —4x+3) v6i

moiXeR .Ham s§ y = f (x) nghich bién trén khoang nao dudi day
A. (34) B. (-2;-1) C. (-11) D. (-1 +x)
5.3. St dung bang bién thién, bang xét ddu dao ham, d6 thi ham sé, tim khoang déng bién
nghich bién ctia ham sd
Céch giai: Dung d4u hiéu dong bién, nghich bién ctia Bang bién thién va d6 thi ¢
muc 2.

Loi_sai hay gdp: | VD: Cho ham s6 y= f(X) cé bang bién thién nhw hinh vé. Tim
Lay con s6°6 hai diu khoang nghich bién ctia ham so
mili tén nén chon ¥ w0 _3 1 +oo
nhiam sang ddp dn B. 3’
3

A. (—00;2) ( —4; +oo) 4 2)

Dung dau hiéu Bang bién thlen ta cd ngay dap an C

VD: Cho ham s8 y = f (X) c6 d6 thi nhu hinh vé. Ham s§ dong bién
Chit yj: De bai 6 th€ | yran khoang nao dwdi day
dua ra dap an C la 7
hoang, (12) hose | A5 | B.(1+) (1) D (=)
(2;3) van la dap an
dang.
Phan di 1én caa d6
thi la phan nét




dam, &ng vdi ham y y = f(x)
s0 dong bién

Phan di xudng cta o .

d6 thi la phan nét NN

manh, tng véi ham / ' !

s& nghich bién. }o 1 3 x

Giai: Dung dau hiéu, ta c6 dap an A

Cau7. Chohamsd y= f(x) cdbang bién thién nhw hinh vé. Ham s6 dong bién trén
khoang nao?

x —0 -2 2 +0
y' -0+ 0 -
y w\‘ /

-1 —0

A. (2;+) B. (-14) C.(-2;2) D. (-»;-2).
Cau8. Chohamsd y= f(x) c6 bang bién thién nhw hinh vé. Tim khoang nghich bién

cua ham so

X —0o0 -1 2 +o0
y' - 0 + 0 -
¥ + 3
\ . /' \;DC
A. (-12) B. (-2;3)
C. (—oo;—l)vé (2;+oo). D. (—oo;+oo).

Cau9. Hamsd y= f(x) cd bang bién thién nhw hinh vé. Hoi ham s& nghich bién trén
khodng nao dwdi day

X | —w -1 0 1 +30
y' - 0 + 0 - 0 -
+0 0 +30
-2 -2
A. (-3-2) B. (-1,0) C. (0;2) D. (-2;0)



Cau 10. Chohams6 y= f(x) c6 bang bién thién nhu hinh vé. Tim két ludn dung

x —on 1 +00
y' + +

NS

A. Ham s6 dong bién trén (—oo; +OO).

2

B. Ham s8 dong bién trén (—o0;2) va (2;+0).
C. Ham s8 dong bién trén (—oo;l) va (1; +OO).
D. Ham s8 nghich bién trén (—oo; +oo).
Caull. Chohamsd y=f(x) cobang xét ddu dao ham nhu hinh vé. Tim két luén ding
X | —o0 1 3 +0
y' | + 0 - 0 +
A. Ham s6 nghich bién trén (—oo;1) va (3;+x)
B. Ham s& dong bién trén (1;3)
C. Ham s6 dong bién trén (3;5)

D. Ham s6 dong bién trén (—oo;+)

Céu12. Hams6 y= f(x) c6 d6 thi nhu hinh vé. Hoi ham s6 nghich bién trén khoang

nao dudi day?

by
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A. (—0;-2) va (2;+00) B. (—;0) va (2;+x).
C. (-2:2) D. (0;2)

5.4. St dung d6 thi y=f'(x), tim khoang dong bién, nghich bién cta ham s6 f(x)

Khong dung sw lén | VD: Cho ham sO y=f(x) c6 d6 thi f'(x) nhw hinh vé
xudng cua do thi f'(x) dé
tra loi sw bién thién cua
f(x)

+) Phian do thi f(x) nam
trén Ox thi f'(x) >0 nén
ham s0 f(x) dong bién.

+) Phian do thj f/(x) nam
dwoi Ox thi f'(x) <0 nén




ham s6'f(x) nghich bién.

|
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1
|
|
|
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—t-4

Ham s0 f(x) dong bién trén khoang nao dudi day

A. (—0;-2) B. (-11)
C. (L+wx) D. (0;+o0)
Giai:

Cho f'(x)=0 la hoanh d6 giao diém cua d6 thi véi Ox, ta ¢
Xx=-2;x=1
Xét ddu: Trén khoang (—o;-2), phan d6 thi f '(x) & bén trén Ox
nén f'(x)>0.Ham sd dong bién trén (—oo;-2)
Trén khoang (—2;+w), phan do thi f'(x) ¢ bén dudi Ox nén

f'(x) <0. Ham s& nghich bién trén (-2;+x).
Két luan A

Cau 13. Chohamsd y= f(x) ¢ dod thi caa f'(x) nhu hinh vé. Him s6 f (Xx) dong

bién trén khoang nao dudi day

v

-1/0-\1 4

A.(4; +oo)

~
B. (1,4) C.(32) D. (—o0;-1)
Cauld. Hamso y=f (X) lién tuc trén R va c6 d0 thi ctia f (X) nhw hinh bén. Hoi ham

s6 y = f (x) nghich bién trén khoang nao dudi day

AY

xr

A. (—oo; —1)

1
I
I
[}

Vil

B. (—oo;—ﬁ) C. (—ﬁ;ﬁ) D. (L)

5.5*. Tim m d€ ham s6 dong bién hodc nghich bién trén khoang (a;b)
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bay la dang bai VD-VDC, hoc sinh chtt y mot s6 cach giai nhu sau:
Cach 1: Tht titng dap an

* Chui y: Phdi thir hét
cdc ddp an.

Néu ¢6 hai ddp dn
cung dung thi chon
ddp an nao bao quait
hon (to hon).

B va C cung dung thi
phai chon C.

VD. Tim m d&€ ham s6 y = X° +3x* + mx—1 dong bién trén R
A.m<3 B. m>3 C.mx=3 D.m=3

Giai: Vi mdi dap an, ta thir hai gid tri.

Dap an A: thit véi m=-9 va m=3-0,01 (vim <3)

Véi m=-9, ham s&1a y=x>+3x* -9x -1

Dung MODE 7 hoac lap bang bién thién ta thdy m=-9 nay khong
dung. Loai A

Dap an B: thtt v6i m=3+0,01 va m=9.

Dung MODE 7 hodc lap bang bién thién thady hai gia tri m nay déu
dung. B dung.

Dap an C: thit véi m=3; dung

Vay chon C

Céch 2: Dung cac ddu hiéu nhanh trong phén 4 cta ly thuyét (xem lai bén trén)

Ro rang cdich nay
nhanh hon nhiéu so
v0i thir tirng ddp dan

VD. Tim m d& ham s6 y = X° +3x* + mx—1 dong bién trén R

A . m<3 B.m=3 Cm>3 D.m=3
Giai:
o em A . |la=1>0
Ham s6 dong bién trén R khi <9-3m<0<=m=3
b*-3ac<0
n A? \ A mx _1 . Y A \ 2 7
VD: Tim m dé ham s0 y = 5 nghich bién trén titng khoang xac
X+
dinh
Giai:

Khoang x4c dinh ctia ham s8 1a (—o0;-2); (—2;+0)
Ham s6 nghich bién trén tirng khoang xac dinh khi

ad—bc<0<:>2m+1<0<:>m<—%

Cau15. Tim m d&ham s y =-2x+3x° + Mx+m nghich bién trén R

A. ms-E
2

B.ms§ C.mz-§ D. m>3
2 2
Cau16. Tim m d&€hamsd y=—x'+3mx’+(m—2)x+1 nghich bién trén R
B.—lSmS2 C.m=>1 [).I"I"IZE
3 3

A.mS%
3

0 , X
Caul7. Timm déhamsS y=-

A. m<—l
2

+m

nghich bién trén tirng khoang xac dinh

B.m>—1 C.m<1 D.m>1
2 2 2

Céch 3: Dung dau hiéu dao ham




Nhic lai: “ham s6 dong bién trén (a;b) khi né xac dinh trén (a;b) va f'(x)>0 véi

moi x thudc (a;b); diu bang néu cé chi tai hitu han diém.

Riéng v6i ham phén thic thi f'(x)>0.”

* Chu y: day la ham
phian thikc nén chi co
hai trang thdi la dong
bien va nghich bién
trén tirng khoang xic
dinh. Vady mudn dong
bién trén khoang nao
thi ad-bc >0

* Co thé ve truc sd'ra
dé’ hiéu ki hon ldp
luan (1)

VD: C6 bao nhiéu gia tri nguyén cua tham s6 m dé€ ham sd

X+2 .. A )
y= e dong bién trén (—oo,—lO)
Al B.3 C.2 D. Vo sO
Giai:
DK: X #-bm

Ham s6 phai xac dinh trén (—OO; —10) nén -5m ¢ (—oo; —10)
Hay —5m>-10 <> m <2
Ham s8 dong bién trén (—o0;—10) thi

ad—bc>0<:>5m—2>0<:>m>§

2
Vay = <M <2 nén co hai gia tri nguyén la m=1; 2

Cau 18.

Amz-—2
2

C.mx2

Timm d€ hamso y=

2x+1
X—m

nghich bién trén khoang (2; 5)

B. —%<m£2 hoac m>5

D. m<5

* Ban chat cua PP
nay chinh la diung do
thi bién ludn phwong
trinh, BPT bing co
1ap tham s6.

Co thé’thay viéc dung
MODE 7 bang ldp
BBT hodc vé do thi

VD: Tim m d€ ham s6 y = x® +3x* —mx—2 nghich bién trén khoang
(0:2)

A.m>24 B.0<m<8 C.m>8
Giai:

Ham sO xac dinh trén R
y'=3x"+6x-m<0 véi moi x thudc (0; 2)

< 3% +6X<m véi moi x thude (0; 2) nén m > max(3x2 + 6X)

Lap BBT hodc Dung MTCT, an MODE 7

D. m<-24

cia  3X°+6X  trén
khodng (0; 2) F(x) = 3X?+6X .START 0; END 2, STEP 0,2
f FI:HE:; -

10 l.B| 20.58

11 g

12

Ta thdy cac gia tri trong bang chay ttr 0 dén 24 nén m > 24
Cau19. Timm dé€hamsd y= % X*+(m-1)x’ +(2m—3)x—§ dong bién trén (1;+o0)
A.m>2 B. m<?2 C. m<1 D. m>1




1. Dinh nghia cuc tri: SGK
Chu y phan biét cac khai niém:

§ 2. Cyc tri ctia ham s6

Ham s& dat cuc tri tai x, thi x, goi la diém cyec tri cia ham sé.

f (%) goila gia tri cuc tri hodc cuec tri.

M (XO; f (XO)) goi la di€ém cyec tri ciia d6 thi ham sé.

2. Cac dau hiéu caa cuc tri

xo0 1a diém cuc dai

xo 12 diém cuc tiéu

Ham s6 xac dinh va y’ d6i dau ttr (+) sang
(-) khi qua xo

x a X, b

}:' -+ -

Y /fcp \

Ham s6 xac dinh va y’ d6i dau tu (-) sang

(+) khi qua xo
x a X, b
y' - +

P06 thi trede xo thi di 1én, sau xo thi di
xudng
Yy

/

L

Do thi trede xo thi di xudng, sau xo thi di
Ién
Y

Dung MODE 7, chon khoang (x, —1;x,+1)
chrtta xo

START: x, -1

END: x, +1

STEP: 0.2

giam.

Poc bang f(x) c6: Trudc xo tdng, sau Xo

Dung MODE 7, chon khoang
(X, —1; %, +1) chtta xo

START: x,-1

END: X, +1

STEP: 0.2
Poc bang f(x) co: Truwdc xo giam, sau Xo
tang.

3. Cac buwdc tim cuc tri
Quy tic 1:

-Lap BBT (tim TXD, tinh y’, cho y’=0 va y’ khong xac dinh, xét dau).

- Can ct vao BBT két luan.
Quy tic 2: HS tu hoc

4. M6t s6 dau hiéu vé cuc tri cia cdc ham s thwong gap
Ham bac 3:y =ax*+bx* +cx+d (a#0) cd 2 diém cuc tri <> b*—3ac>0,

khong c6 diém cuc tri & b?-3ac<0

10




Ham bAc 4 tring phuong y =ax*+bx* +¢ (a#0) ¢6 3 diém cuc tri<>ab <0,
c0 1 diém cuc tri <> ab>0
Ham bac hai y=ax’+bx+c(a=0) ludn c6 1 diém cuc tri

ax+b . A P .y
Ham bac1/bac1l: y= al va ham bac nhat: y = ax+bkhong ¢ diém cuc tri nao.

CX+
5. Mot s6 dang bai thuong gap
5.1. Tim cuc tri (di€m cwc tri, gia tri cuc tri, diém cuc tri ctia d6 thi)
Céch 1: Ty lun. Dung cic budc tim cuc tri (phan ¢ bén trén)
Chti y doc ky dé dé tra 16i cho diing yéu cau: cuc tri, diém cyc tri.

* Ddy la bai tdp yéu ciu | VD: Tim gid tri cuc dai cia ham s6 y = x* —3x* -5
tinh y cwc dai. Ham s0'| Giai:

thudc dang co ban nén | TXP: R

cich nhanh nhit la tw y'=3x2—6x

lun y'=0=x=0;x=2

- Nhirng bai tinh gid tri

. Lap bang xét ddu, ham s6 dat cuc dai tai x=0
cwec tri nén lam Tw lugn

Thay x=0 vao ham s6 c6 y=-5, Vay cuc dai la -5

* Ddy la bai tdp yéu ciu | VD: Tim diém cuc tiéu ctia ham s8 y = X' —4x° +1

tim x cuec tiéu Giai:

Bang bién thién HS tw | TXP: R

lap y'=4x> -8x

y'=0<:>x=0;x=\/§;x=—\/§

Lap bang xét dau, ham s dat cuc tiéu tai x =—/2;x=+/2 . Vay
diém cuc tieu 1a x = —/2:x =~/2

A N o« A2 o« A? ? \ ~ 1
Cau 20. Tim diém cuc tiéu cia ham sé y = 3 x> —2x° +3x+1

7

A. x=3 B. x=1 C.x=3 D. x=0
Cau2l. Tim diém cuc tiéu caa d6 thi ham s6 y = 2x° —3x* +1.

A. (1,0 B. (0;1) C. (1;1) D. (1,2).
Cau 22. Tim gid tri cec dai cia ham sd y = 3 —4x% —x+1.

A -1 B.1 c. 2! D.-1.

9 243

Cau23.  Tim gid tri cuc tiéu cia ham s§ y = X* —x* +3.

A. 0 B. L C.3 p. i

2 4

5.2. St dung bang bién thién, d6 thi, bang xét ddu dao ham tim cwc tri
Céch giai: Dung cac ddu hiéu nhu ly thuyét

* Ddy la dang bai rit | VD: Choham s8 y = f (x) c6 bang bién thién nhu hinh vé. Tim diém

11



dé. Co ging doc kij dé | cuc tiéu ctia ham s8
va tra loi diing. x | —» 2 5 +o0
4 - 0+ 0

+w\.l S

Giai: St dung ddu hiéu, ro rang ta cd diém cuc ti€u ctia ham s6 la x=2

Twong ty ta c6 diém cyc dai cia ham sd1a x =5. Gid tri cuc tiéu la 1;
gid tri cec daila 3

Diém cuec ti€u cua d6 thi ham s§1a(2;1)

VD: Cho ham s& y = f (x) ¢ d6 thi nhu hinh vé. Ham s& c6 bao
nhiéu diém cuwee tri

Y y=f(z)

Wl =1

1F---- :““/ D’lém cuc t’l"l
—
P 3 T

Giai: Dung dau hiéu, ro rang ham s6 ¢6 2 diém cuec tri

[EY S

Cau 24. Chohamso y=f (X) c6 bang bién thién nhu hinh vé. Tim diém cuc dai ctia ham

sO
X —o0 -3 1 420
y' 0
y 2 \ /
A. x=1 B. Xx=-3 C.x=2 D. x=-4
Céu 25. (TN 2021) Choham s6 y = f ( ) c6 bang bién thién nhu sau
r |-o0 ~1 1 +00
f'(z) - 0 + 0 -

gia tri cuc tiéu cta ham s6 da cho la

A. -1 B.5 C. -3 D.1
Cau 26. (TN 2021) Chohamsd y= f (X) c6 bang xét dau dao ham nhu sau:
x | —a0 -2 e | 1 4 +a0
£(x) | - 0 - 0 - 0 + 0 -

12



S6 diém cuec tri cia ham so da cho la
A.5 B. 3 C.2 D. 4

Cau27. Chohamsd y= f(x) cé d6 thi nhw hinh vé&. Ham s8 6 bao nhiéu diém cuc tidu
Y

ANrS
[\

Al B. 2 C.3 D. 0

5.3. Tim s6 cuc tri cia mot ham s6 thong thwong
Cach 1: Tw ludn. Dung cac ddu hiéu co cuc tri cia nhing ham s6 co ban (xem lai phan
d bén trén)

? Nhic lgi cdc ddu | VD: Ham s8 nao dudi day cé ba diém cuec tri:
higu A.y=x-3¢+1 B.y=x'+4x*+1
x-1

C.y=x'-6x+1 D.y=
y y 2X+1

Giai:

Loai A vi ham bac ba t0i da ¢ 2 diém cuec tri

Loai D vi ham phan thitc bac 1/ bac 1 khong ¢ diém cuc tri nao
Dap an B, C la ham bac 4 trung phuong

Mudn co ba diém cuec tri thi ab <0. Ttr &6 chon dwoc C

Cau 28. Ham s6 nao dudi day co6 ba diém cuec tri

A, y=x3+3x" —4x+1 B.y= 2X+11.

X_

C.y=x"+4x>+1 D. y=x"-4x*-1.
Cau 29. Ham s6 nao dudi day c6 hai diém cuec tri

A y=x"+x"+1 B. y=x'—x"+1.

C.y=x-x"+x+1 D. y=x"—x*—x+1.
Cau 30. Ham s6 nao duwdi day co hai diém cuec tri

_3x-1 B. y=x"+4x*-2
X—2
C.y=-x+3x*—x+1 D. y=—x’+3x*—4x+1

5.4. Tim cuc tri caa ham s f(x) biét dao ham f'(x).
Cach giai: Phéi hgp MTCT va tu luin

13



Vi dé bai da cho dao ham nén d€ tim ra cuc tri ta chi can xét ddu dao ham y'.
Cho y’=0 va y’ khong xac dinh (néu co)

Lap bang xét dau y’

Két luan

* D¢ xét diu bang PP thay s6 ta lam | VD: Cho ham s6 y = f (x)lién tuc trén R, c6 dao ham

nhw sau: lay'= (2X —1)(x2 —1)(x+ 2). Ham sg c6 bao nhiéu
Nhdip vao may tinh i cue tri
) , iém cuc tri
(2 -1)(x* ~1)(x+2) A.3 B.1 C.2 D.4
Dé xét diu y’ trén khodng (1,+00) ta | Giai:
thay x=2 2°-1=0 x=0
An CALC2 = Cho y':0<:> x> -1=0& x=-1Ix=1

VE- [ A
(28=1)(x?-1) (x+2)

X+2=0 X=-2

> 1ap bang xét d&
Duwogc 36 la s6” dwong nén y’ trén f & e_z v B 0 1

khodng do ta dién diu dirong. },.

Cic khoang khdc lam t t .
L S N N

Tt &6, ham s6 c6 4 diém cuc tri

Cau3l. Chohamsd y=f(x) codaoham f'(x)=(x-2)’(x’~3x+2). Ham s& c6 bao
nhiéu diém cuc tri
A1 B.2 C.3 D. 4

Cau32. Chohamsd y=f(x) codaohamla f'(x)=(x-1)(x*-4x+3)(x+1). Tim diém
cue tiéu ctia ham so.
A. x=3 B. x=-1 C. x=1 D. x=4

5.5. St dung d6 thi caa f'(x) tim diém cyc tri ham s6 f (x).
Cach giai: Tt d6 thi f'(x) suy ra bang bién thién ctia ham sd. (xem lai muc 5.4 bai
truede). Sau d6 suy ra s diém cuec tri.

VD: Cho ham s&8 y = f (x) lién tuc trén R, c6 d6 thi cua
daoham y=f (X) nhu hinh vé. Tim két luan dung veé

ham s& f(x)

Y

14



A.Ham s0 c6 ba diém cuec tri

B. Ham s6 c6 diém cuee tiéu 1a x=1
C. Ham s0 c6 diém cuec tiéu la x=2
D. Ham s6 ¢ diém cue dai la x=1

Giai:
Tt d6 thi f'(x) ta suy ra bang bién thién ham s6 f(x) nhuw
sau

X —a0 -1 1 2 +00

' + 0o - - +

Ham s6 c6 diém cuc tiéu 1a x=2. Dap an C

Cau33.  Chohamsd y=f(x) c6dd thicta f'(x) nhu hinh vé. Héi ham sd y = f (x) c6

bao nhiéu diém cuc tiéu

i
ANV
/ o] 1~ <

A.3 B.1 C.2 D.4
Cau 34. Chohamsd y=f (X) c6 d6 thicaa f '(X) nhu hinh vé. Tim két luén dung vé
hams6 y = f (x).

Y
O -
2 N2  x
A. Ham s0 c6 ba diém cuc tri B. Ham s0 ¢ hai diém cuec tiéu
C. Ham s0 c¢6 ba diém cuyee tiéu D. Ham sO c6 moOt diém cue dai.

5.6. Tim m dé ham s6 dat cuc tri tai x =X,
Cach 1: Tg luan. Tim TXD, tinh V'
Ham s8 dat cuec tri tai X, néu X, € TXD va y'(%)=0, timram
Vé6im tim dugc, thay vao y’ d€ thi lai xem c6 dung la diém cuc tri theo yéu cau
khong.
Két luan

* Luu y: C6 mot s6'| VD: Tim m d€ ham s& y = x> —mx® +3x—2 dat cuc tiéu tai x =2
bai VDC dp dung
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cich nay vin k@”? A. 1 B. m= 15 C. m=3 D. Khong ton tai
lam dwoc ma phai siw 4 4

dung dén diéu kign | M

doi diu cua y' (nhw | Giai:

cdu 42 ma dé 124 d4¢ | TXD: R. y'=3x* —2mx+3.

chinh thirc 2018) Ham s6 dat cuec tri tai x = 2 khi 2 thudc TXD (luén ding ) va y'(2)=0

Suy ra 3.4—4m+3:0<:>m:?

Thay mz% vao dao ham ta c6 y'=3x2—%x+3 . Xét dau dao ham

nay ta c6 x=2 dung la diém cuec tiéu cua ham so. Vay chon B

Cau35.  Timm d&ham sG y=%x3—(m+1) X+ (m? +2m) x+1 dat cuc tiu tai x=2.
A. m=1 B. m=0 C.m=2 D. m=3.

Cau36.  Co6baonhiéu gid tri ciam dé ham s6 y = x° —(m2 —1) x* —(4m+1)x+1 c6 diém
cuctitula x=-1
Al B.2 C.3 D.0

Cau 37. Hamsd y =x° —(2— m)x— m dat cuc tiéu tai x =1 vdi gia tri nao cua m dwdi
day
A.m=-2 B.m=-1 C.m=0 D. m=1

Céch 2. Thay m tir cac dap an vao ham s6
Dung MTCT thtt xem ham s dé c6 dat cyec tri tai X, hay khong

5.7. Tim tham s6 dé ham s6 c6 n diém cuc tri
Céch 1: Ty luan. St dung mét s6 ddu hiéu nhanh:
Ham bac 3 c6 hai diém cuc tri <> b*-3ac>0. Khong cé diém cuec tri khi
b®>-3ac<0
Ham bac 4 trung phuong c6 3 diém cyc tri < ab<0 . Co 1 diém cuec tri
<ab>0
Ham béac 1/ bac 1 khong c6 diém cuyec tri.

VD: Tim m dé ham s6 y = —x*+(2m—-1)x* —(2—-m)x—2 c6
hai diém cuec tri.
5 m<-1
A.m<-1 B. -1<m<— C. 5 D. m>-1
4 m>—
4
Giai: Ham bac ba c6 hai diém cuc tri nén
b?-3ac >0« (2m-1)°-3.(2-m)>0

16



< 4m*—-m-5>0 <:>m<—1;m>% .Chon C

Cau38. Tim m déham s y= % X*+mx’ +X—2 c6 hai diém cuc tri
m>1
A.m>1 B. m<1 C[ D. -1<m<l1
m<-1
Cau 39. Tim tat ca cac gia trj ctia m d€ ham s8 y =-x°+mx’ +2x+1 c6 hai diém cuec tri
A.m<-6 B. m>-6 C.m=#6 D. Véi moi m
Cau 40. C6 bao nhiéu gia tri nguyén cia m d& ham s y = x> +2mx* —mx+1 khong c6
diém cuc tri
A.2 B.1 C.0 D. V6 so
~ 4 \ ~ 1 7 A o« A? . N,
Cau 41l. Tim m déhamso y= 2 x* — (4m +l) X* +2 ¢6 mdt diém cuc tri duy nhat
1 1 1 .y ,
A.m<—— B. m<— C.m<—— D. Dap an khac
4 4 4
Cau 42. Tim m déhamso y= —%X“ +(m — 2)X2 + 2 c6 ba diém cuec tri
A.m>2 B.m>2 C.m<2 D. m<2

§3. Gia tri 16n nhat, nhé nhat caa ham s6

1. Dinh nghia:
Cho ham s8 f (X) xac dinh trén tap hop K.

a. M goi 1a GTLN ctia ham s8 trén Knéu M > f(x) VxeK va 3x eK d&
f(x)=M

Ky hiéu: max f(x)=M

b. m goi 1a GTNN ctia ham s8 trén K néu m< f (x) Vxe K va 3x eK dé
f(x)=m

Ky hiéu: min f(x)=m
2. M4t s6 dang bai thwong gap:
2.1. Tim GTLN, NN ctia ham sé f(x) trén doan [a; b]

Cach 1: Ty luan. Dung quy tic im GTLN, NN trén doan
-Tim f'(x)
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- Trén khoang (a;b), cho f '(x) =0, loai nghiém nao khong thudc khoang (a;b).

- Tinh f(a); f (b); f (x) tai cac gia tri tim duoc

- So sanh va két luan.

* Nhiéu HS cd thoi
quen ci thdy nghiém
am la loai

* Tinh f(-3), f(-2), f(-1)
bang Iénh CALC

Math &

-4 +EHE -2

14

Nhdip vao may
-X*+8X*-2

An CALC

An -3 = ra két qud -11
An -2 = ra két qud 14..

VD: Goi M va m Ian lwot 1a GTLN, GTNN ctia ham s6
y=f(x)=—x"+8x*-2 trén doan [-3;1]. Tinh M+m
Giai:

y'=-4x° +16x
x=0

Trén (-3;1), Cho y'=0<> —4x*+16x=0 < | x=-2 . Ta loai x=2
X=2

Tinh f(-3)=-11 f(1)=5; f (-2)=14; f(0)=-2

Vay GTLN la 14, GTNN la -11 nén M+m=3

Céch 2: Ding MTCT 1énh MODE 7
An MODE 7
f(x) 1a ham s& can im GTLN, NN

START a;

END b; STEP 22
10

Nhin trong bang, s6 nho nhét sé xap xi min, s6 to nhat sé xap xi max
Vi cac bai ¢d nhitng ddu hiéu sau:

C6 hai dap an rat sat nhau, vi du: A. 31

B. 32
6

Hoac A. . —
25

Doan [a;b] dai, vi du tim gia tri I6n nhét ctia ham s trén doan [-9;5]
Thi ta khong nén dung mdy tinh MODE 7.

X+1

VD: Tim gié4 tri lén nhat cia ham s6 y = trén doan [-1;3]

x2+1

4
A. 0 B.\2 C. — D. >
J10 J5
Giai:
An MODE 7

Math

] F LRl
ﬂq 1371
l-UllU
l.Ull.394

5
]
1

X +1

.START: -1; END: 3; STEP 0.4

f(x
() VXZ+1
Nhin bang thdy tai x=1, f(x) = 1,412 la to nhat. N6 s€ xap xi max
An cac dap an thay B xap xi v6i 1,412 nhat. Chon B
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Céu 43.
A.23
Céu 44.
A.-16
Cau 45.
A. 4
Cau 46.
[-3;1]. Tinh M+m
A. -48
Cau 47.
A.-33

Tim gid tri 16n nhat ciia ham s§ f (x) = —x* +10x* -1 trén [-1;9]

B.24 C.8 D.-1

Gid tri nho nhat ctia ham s& y = x* +3x° trén doan [-4,-1] 1a

B. -4 C.0 D.4

Gi4 tri nho nhat ctia ham s6 y=2x*+3x* -1 trén doan [-1; 1] Ia

B.-1 C.0 D. -4

Goi M va m Ian Iwot 1 GTLN, GTNN ctia ham s6 y=-x*+8x*—2 trén doan

B.3 C.-6 D. -2

Tim gid tri I6n nhat ctia ham s8 y=-2x°+3x* +36x -1 trén doan [-1; 4]

B. 80 C.-45 D.-32

2.2. Str dung d6 thi tim GTLN, NN cta ham s6
Cach giai: Ty luan.

VD: Cho ham s& y = f (x) lién tuc trén doan [-1;3] va c6 d6 thi nhw
hinh bén. Goi M va m Ian lwot 1a GTLN va GTNN ctia ham s trén
doan [-1;3]. Tinh M+m.

=

CAO NHAT

A

A.0 B.1
Giai:

Nhin trén d6 thi, di€ém cao nhat chiéu sang truc Oy la s6 3. Vay GTLN
la3

Diém thap nhat chiéu sang Oy la -2. Vay GTNN la -2

Cong lai, chon B

Cau 48.

Chohamso y=f (X) lién tuc trén doan [—\/E : 4] va c6 do thi nhu hinh bén.

Goi M,m I4n lwot 1d GTLN, GTNN ctia ham s6 trén [—JE : 4] "Tinh M —m
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A.2 B. 0 C.4 D.-4
Cau49.  Chohamsd y= f(x) lién tuc trén doan [-1;3] va cé d6 thi nhw hinh vé. Goi

M,m Tan luot 1a GTLN va GTNN ctia ham s6 trén doan [-1;3] . Tinh M +m
y

A. -3 B. 4

2.3. GTLN, NN cua ham hop
Chohamso y=f (X) c6 BBT hodc d6 thi. Tim GTLN, NN cta g = f (u) trén doa [a; b]
Céch giai: Tu luan.
- Véi x e[a;b] ta tim duogc u €[a; B] - c6 thé an may tinh
- Tim GTLN, NN cta f (u) v6i ue[a; ] nhoham f(x)

* Chy y trong qud | VD: Cho ham s8 Y = f(X) c6 &6 thi nhu hinh vé. Tim GTLN ctia ham
trinh — doc 50, ta| g5y _ ¢ (2x° + x—1) trén doan [0;1]

KHONG ldy nhitng vi

vi tri sau: 3
- Khong ldy gid tri y

tai x bang —oo;+o0

~ Khong 1dy gid tri y iol 1 v
tai x=a; x=b néu dé —1 75 -
bai la KHOANG I —1p-

(a;b) A. 3 B. -3 C. 2 D. -2

Giai:

Pat u=2x>+x-1 . Véi x thudc doan [0; 1] ta 6 u thuodc [-1;2]
Tim GTLN ctia ham s0 f trén doan [-1;2] ta ¢c6 GTLN 1a 3
Chon A
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Cau50. Chohamsd y= f(X) co bang bién thién nhu hinh bén. Tim gid tri nho nhat cia
ham 3 f (sinx+1)

X —o0 -1 0 2 400
f(x) -0 + 0 - 0 +
+0 5 +00
/() \ /’ N\, /
-4 -5
A.-4 B.5 C.-5 D. -1

Cau5l. Chohamsd y= f(X) cé d6 thi nhw hinh v&, tim GTLN cta ham s
y=f (2— XZ) trén doan [O\/E]

Y
4

A.0 B.4 C.2 D.1

§4. Tiém can
1. Pinh nghia:
- D06 thi ham s§ y = f (X) ¢6 tiém can dingla x=a néu lim f (x)=100 hodc
lim £ (x) = 200

X—a

- D6 thi ham s6 c6 tiém can ngang la duong thang y =b néu lim f (x)=b hoic

X—>+0

lim f(x)=b
2. Cach tim duong tiém can ctia d6 thi ham phéan thikc.
\ N ax+b L A A
- Ham phan thtc y = q’ do6 thi ¢6 Tiém can ding: x = —gva Tiém can ngang:
CX + c

a
y=-

c

\ A ’ P ( X) s
- Ham phan thtc Yy =—— khac
Q(x)
Tiém can ngang: Néu

C6 bac ttr < bac mau thi d9 thi ¢ tiém can ngang y=0.
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, \ ~ X+1 W ols 4 AL A
Vidu: Ham soy:22— , do thi co tiém can ngang y=0
X©+ X

hé s6" bdc lon nhdt o tir

Cé bac tir = bac mau thi d6 thi c6 tiém can ngang y=————————————
hé s6 bdc lon nhdt o mau

, o 2X7 43X em e g oven 2
Vidu: Hdm s6 y = ———— , d0 thi co tiém can ngang y=—.
5x“+x-1 5
Co6 bac ti > bac mau thi d6 thi khong co tiém can ngang.
3x% +x

Vidu: Ham s6 y = , d6 thi khong c6 tiém can ngang.

X+1
Tiém can ding:
~ X=a
Cho mau=0 <:{ .-
X=a

Tinh lim f(x) ; lim f (x), néu giéi han bang vo cuc thi x=a 1a tiém can ding.

Twong tu cho duong x=a'.

(Khi thay x=a 1én tir ma duoc két qua P(x)=0 thi x=a la tiém can dung)
3. Dang bai co ban:
3.1. Tim tiém cin ding cta d6 thi mot ham s6 phan thirc:

CAu52.  Tim tiém can ding ctia d6 thi ham s y = 2;; 31
A.X=—E B.X=1 C.X=—1 D. x=-3
3 3 3
A . en A s A s A 2X+3
Cau 53. Tim tiém can ding ctia do thi ham s6 y = N
A x=2 B. Xx=2; x=-2 C.x=—g D. x=-+/2: x=+/2
A e A 2, s A s s ~ X+1
Cau 54. Tim tiém can ding ctia do thi ham s6 y = m
A. x=-1x=4 B. x=4 C. x=0;x=4 D. x=Lx=-4

3.2. Tim tiém cin ngang ctia d6 thi mét ham sd phén thic:

Céu 55. Tim tiém can ngang ctia d6 thi ham s y = ;);+113
1 1
A y=— B.y=— C.y=-3 D. y=3
2 2
A n « A A 2 AN . \ A X _1
Cau 56. Tim tiém can ngang cuia do thi ham s6 y = 72
A y=2 B.y=12 C.y=0 D.y=1
Cau 57. Tim tiém can ngang cta d6 thi ham s6 y = 4X_ X2
—X +
A y=2 B.y=1 C.y=4 D.y=-1
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3.3. Quan sat Bang bién thién tim tiém cin ditng va tiém cin ngang
Cach giai: Ty luan.
Dua vao hinh minh hoa sau thi d6 thi ¢6 Tiém can déng la x=a

—0 a +oo X | = a +00
}.' ' -y 1
\ _}" /_/_’,—’ +c0
. ] \
hoac

Ttec 1a chiéu tir bén phai hoac bén trai s6 a xudng dong y ta duoc ky hiéu vo cuc
Dua vao hinh minh hoa sau thi d6 thi c6 Tiém can ngang la y=Db

.'I‘r — O T _I_ o0
Y y
b
! \ U / ’
hoac

Ttec la chiéu tir —0 hodc +o0 xudng dong y ta duwgc mot s6 b

VD: Cho ham s0 y=f(x) c6 bang bién thién nhu sau

; —o0 -1 0 1 +00
y’ - + 0 - -

4 +o0
, Kl /" \ \2
D6 thi ham s6 ¢ bao nhiéu duong tiém can
A.l B.2 C.3 D.4
Giai: Ta tim TCN trudc, tir x = —oo;x = 400 chi€u xudng dong y ta duoc
mot sd la 2. Vay ¢6 1 TCN y=2
Ta tim TCD: ¢6 hai s6 x=-1 va x=1
Bén phai s x=-1 chiéu xudng dong y duwoc —o vay ¢ TCD la x=-1

Bén trai va phai sd x=1 chiéu xudng dong y dwoc «© vay c6 TCD la x=1
Tong cong cb 3 tiém can (2 ding 1 ngang)

Céu 58. Choham s6 y = f (x) c6 bang bién thién nhw hinh vé. D thi ham s6 ¢6 bao

nhiéu duong tiém can

T | —00 0 2 +00
y + 0 - +
3 10
” / \ /v
0 —3 (-3 _
A.2 B.1 C.3 D.4

Cau 59. Cho ham s& y = f (x) c6 bang bién thién nhu hinh vé. D6 thi ham s6 y = f (x)

c6 bao nhiéu dwong tiém can
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: T
1 + o0
) \ \
-0 1
A.0 B.1 C.2 D. 3
§5. D6 thi cia ham sd
1. Quy trinh khao sat va vé do6 thi ham s6 (SGK)
2. Cac dang d6 thi ham s6 thuong gip
Ham s8 Bacbay =ax’ +bx* +cx+d (a=0)
a>0 a<o
*y'=0 co Y Y
hai nghiém
phan biét
*b? —3ac>0
* Ham s6 c6 /
2 diém cuc \
tri / 0 \/ x \/ O \ x

Ham s6 Béc 4 trung phuong y = ax’ +bx* +¢ (a=0)

a>0 a<0
*y'=0 cdba Y Yy
nghiém phan
biét
*ab<0 0 &z
*Ham s0 c6 3
diém cuec tri I 0 \ .
a>0:b<0 a<0;b>0
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*y'=0 co1 Yy

nghiém
*ab=>0
* Ham s0 c6 mot

diém cuc tri \ y o / O \ x
a>0b>0
ax+b

cx+d
ad —-bc>0 ad —bc <0

Ham Phan thiicy =

Y

\
|
2
|
-
=
2
—
0

3. Cach tim giao diém ctia d6 thi y = f(x) v6i cac truc Ox; Oy
Giao diém véi Oy: Cho x=0, Tinh y

2x-1

X+2

VD: D6 thiham s6 y =
Cho x=0 thay vaotinh y=——=
0+2
Véi cic ham da thire vi du Y = X° +3x° =1, khi cho x =0 thi y ludn bang s6 hang tw do.
Giao diém véi Ox: Cho y=0, Tim x (Giai phuong trinh)
VD: D5 thi ham s8 Yy =X°* —=2X*+Xx—2 . Cho ¥y =0 giai PT: X’ -2x* +x-2=0< x=2.

20-1_ _% vay giao véi Oy la diém A(O;_%j '

Vay giao v6i Ox 1a diém B(2; O)
4. Dang bai co ban:
4.1. Nhan dang d6 thi ham bac ba, bac bén (cho d6 thi, héi d6 1a cia ham s8 nao)
Céch giai: Ty ludn.Nhin d6 thi, ta dung cdc dau hiéu sau d€ loai dan cic dap an sai.
(1) Dang d6 thi va ddu ctia a (quan sat bang bén trén). Nhin vao d6 thi phai biét

la ham bac ba hay bac 4, a am hay a dwong...
(2) Giao diém véi Oy (cho x=0, tinh y)
(3) Giao voi Ox (cho y=0, Tim x)
(4) Lay thém diém khac (cho x, tinh y)
(5) Cuec tri: s cuec tri, di€ém cuee tri cia ham s&
VD: D6 thi sau la ctia ham s6 nao
A. y=x"-2x° B. y=-xX+3x*+5
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Co thé’dimg diu hiéu
4, thay diéin (2;1)

C.y=x>-3x*+5 D.y=x>-3x+5
y

|
Giai:
- Nhin d6 thi ta c6 day 1a ham s6 bac 3, a >0. Vay con Cva D
- Giao diém véi Oy: Nhin d6 thi ¢6 giao v6i Oy la y=5. Ca hai dap 4n
khi cho x=0 thi y=5 déu dung.
- Giao diém véi Ox: Nhin db thi c6 MOT giao diém vdi Ox la
x~-1

Dép an C: &n may giai PT X° —3x° +5=0 ta c6 dting 1 nghiém 1a -
1,10. Hai nghiém con lai c6 chit i la nghiém ao.

Math? Math¥&

1= hz=
-1.103803403 | | 41+0. 5652358517

DPéap an D: an may giai phuong trinh ¢6 nghiém la x ~-2,27 khong
hop ly.
Vay C dung.

VD: D6 thi sau la cia ham s0 nao

A y=xt-x*-2 B. y=x"-2x*-2
C.y=x'-4x"-2 D. y=x"+x*-2
Giai:

- Nhin vao d6 thi phai biét duwoc day la d6 thi ham bac4, a>0.
Ham s6 ¢6 ba diém cuc tri nén b <0 vay loai D.

- Giao diém véi Oy la y=-2. Khong loai thém dwgc ddp én nao

- Giao diém véi Ox tai hai di€ém c6 hoanh do xap xi-1,5 va 1,5.

Giai phuong trinh trung phuong ta thay A c6 hai nghiém la

26




—J2:2 déu xdp xi 1,5. Chon A

Cau 60. D06 thi dudi day la ctia ham sd nao
y
s /
(@) 1 x
4
A y=x-3x*-4 B. y=x"+3x*-4
C.y=x"+4x*-4 D. y=x"-3x—4.
Cau 61. D6 thi dudi day la ctia ham sd nao
y
_9 0]
A y=x+x*-2x B. y=x>—x*-2x
C.y=-xX—x*+2x D.y=x'-x"-2

Cau 62. Ham s nao c6 d6 thi nhw hinh vé

WA

[0} 1 T

A y=x"-2x+1 B.y=x"+x*+1 C y=-x'+2x*+1D.y=x"'-x*-1
Cau 63. Ham s0 nao c¢6 d6 thi nhw hinh vé
Y

0

ONVAN

-1

A.y=x'"-2x+1 B.y=-x'+2x*-1 C.y=-x*+2x*+1 D. y=—x'-x°
ax+b

4.2. Nhan dang d6 thi ham s6 phéan thicy =
cx+d
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Céch giai: Ty luan. Nhin db thi, ta dung cac ddu hiéu sau d€ loai dan cic ddp an sai
(1) Tiém can ding, tiém can ngang
(2) Giao v6i Oy (cho x=0, tinh y)
(3) Giao v6i Ox (cho y=0, tim x)
(4) Ddu cua ad-bc. Néu d6 thi di 1én thi ad —bc >0 , néu d6 thi di xudng thi

ad —bc <0.

D\’_

_______________________

[~

VD: D6 thi dwdi day la cua ham sd nao
~ !

2x+1 X+1 X-3 2x—3
Giao vai Oy Giao véi Ox A.y= x—1 B T -1 C. y:X—l D.y= Y1
Giai:
- Nhin vao do thi, TCD la x=1. O dp 4n nao ma khi cho
mau bang 0 duoc x=1 thi gitr lai. Vay khong loai duoc dap
an nao.
- Nhin vao d6 thi, TCN 1a y=2. Vay dép an nao 6 ti s6
a_ 2 thi gitt lai. Loai dugc B, C. Vay con A va D.
C
- Nhin vao d6 thi, giao v4i Oy 1a (0; 3). Vay cho x=0 thi y=3.
O dap an A, cho x=0 thi y=-1.
O dap an D, cho x=0 thi y=3. Vay chon D.
Cau 64. Ham s nao c6 d6 thi nhw hinh vé
Pty
at
S
1 ‘O 2 x
2 | /
.
X—2 X—2 X+2 X+2
A y= LY = LY = D. y=
y 2x-1 d 2x+1 4 2x+1 d 2x-1
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Cau 65. Ham s0 nao c6 d6 thi nhw hinh vé
y

I
I
I
I
I
I
I
I
__________ L e -
I
I
I
I
I
I
I
I
I
I
I
I

y_2x+1 B y_2x+'1
X—1 ) X+1

C.y=x"-2x+1 D.y=x'-2x"-1
4.3.Xét dau a, b, ¢, d cia ham s6 bac ba, bac bon biét d6 thi

Cach giai: Tu luan. Nhin d06 thi, ta st dung cac dau hiéu sau

(1) Dang d06 thi va dau ctaa a (quan sat bang bén trén). Nhin vao do thi phai biét 1a
ham bac ba hay bac4, a am hay a duwong... Meo: nét cudi cung bén phai 6 phia trén thi
a>0, 0 phia dudi thi a<0.

(2) Giao véi Oy sé biét dau hé so tu do, o trén O thi hé s6 twe do dwong, & dudi O thi hé
sO tw do am.

(3) Cuc tri:

\ N I~ . o« A2 . 1N A 2 _b ’ . «A? . 1N A
Ham bac ba: tong hai diém cuc tri la dau cia — ; tich hai diém cuc tri la dau
a

Ham béac bon trung phuong: ¢6 3 diém cuec tri khi ab<0. C6 1 diém cuc trj khi

VD: Cho ham sd bacba y =ax’ +bx’ +cx+d c6 d6 thi nhu
hinh bén. Tim ddu a, b, ¢, d
Yy
Giao véi Oy, 0 dudi O nén
d<0
Y

O x
Giao Oy
T /a Giai:

Tt d6 thi ¢6 a>0 (can c dang d6 thi ham bac ba)

Nhin d6 thi giao v6i Oy la diém (0; d) 6 bén dwdi nén d<0
Nhin d6 thi, ham s6 ¢ hai diém cuec tri. Hoanh d6 hai
diém cyec tri nay déu dwong. Vay tong hai di€m cuec tri va

Hai diém cuc tri
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Y tich hai diém cyec tri déu duong
diém cue tri Tgngl —E >0maa>0nén b<0
a
/ \ Tich: *>0 ma a>0 nén ¢>0
ol | x a
| KL: a>0;d <0;b<0;c>0
d |
Y VD: Cho ham s8 y =ax* +bx? + ¢ ¢4 db thi nhw hinh bén.
Xd4c dinh dadu ctiaa, b, ¢
Y
O T
c
/ 0] T
FiaoOy
Giai:
Nhin d6 thi c6 a>0
Db thi cat Oy tai diém (0; c) & bén dudi géc O. Vay c<0
Ham s0 c¢d ba cuc tri nén ab<0. Vi a>0 nén b<0
Vay a>0;b<0; c<0
Cau 66. Cho ham s6 y=ax’ +bx* +cx+d cé d6 thi nhw hinh vé. Tim ménh dé dang
Y
\/ O I
A.a<0b<0;c<0;d=0 B.a<0;b>0;c>0;d =0
C.a<0b<0;c>0d=0 D. a>0;b<0;c<0;d=0
Cau67.  Hamsd y=ax’+bx*+cx+d (a=0) c6 do thi nhw hinh bén. Trong cic s&

a;b;c;d cd bao nhiéu sd duong
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Y

AV
y

Al B. 2 C.3 D. 4
Céu 68. Cho ham s8 y =ax® +bx® +cx+d c6 d6 thi nhw hinh bén. Tim s6 16n nhéat trong

cacso a;b;c;d

Y

" - -

g
>

VA

A. a B. b C.c D. d
Céau 69. Ham s6 y =ax’ +bx* + ¢ c6 d6 thi nhw hinh vé. Tim két ludn ding
)
O
A.a>0b>0c<0 B.a>0b<0;c>0
C.a>0b<0;c<0 D.a<0b>0;c>0

Cau70.  Hamsd y=ax"+bx*+cco do thi nhwe hinh vé. Tim ménh dé dtng

L]

-

A.a>0b>0:c<0 B.a>0b<0;c>0
C.a>0b<0c<0 D. a<0b>0;c<0
ax+b

biét do thi

4.4. Xét ddu a, b, ¢, d cia ham phan thirc y = -
X +
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Cach giai: Tw luan. Véi bai tap nay, bao gio dé bai cling cho dau cia mot trong cac s6
ab,cd
Khi d¢, ta ti€p tuc tim ddu cta 3 s6 con lai theo cac goi y sau:

(1) Tiém can ding: X = —9. Tt d6 thi ta xem d am hay dwong
C

(2) Tiém can ngang: Yy = E
C

. Ttr d6 thi ta xem % am hay duong
. . b ©AA L b,
(3) Giao v0i Oy: O;E . Ttr d6 thi ta xem q am hay duong

(4) Giao voi Ox: (—9 ; Oj . Ttr d6 thi ta xem b am hay duong
a a

Cac dau hiéu 1, 2, 3, 4 khdong may moc theo dung tht tw d6 ma c6 thé linh hoat

VD: Cho ham 58 y = X0
cx+d

d>0. Xac dinh ddu cta a, b, c

............... 1----....----....----....

cO d6 thi nhw hinh bén. Biét

Giai:

Nhin d6 thi c6 TCD 1a X = d <0 .Vid>0nén c>0
c

Nhin d6 thi c6 TCN 1a y =2 > 0. Vi ¢>0 nén a>0
C

Giao Oy la (0;%} va g <0.Vid>0nén b<0

vay a>0; b<0; c>0; d>0

Cau7l.  Chohams y= sx +i c6 db thi nhw hinh bén. Trong céc s8 a; b: ¢ ¢6 bao nhiéu
X+
s0 dwong?
I
A.0 B.1 C.2 D.3

32



4.5. Ttr bang bién thién xac dinh ham s6 bac ba, bac bon.
Cach giai: Tw luan. Dung cac ddu hiéu sau
(1) Dang cta BBT, ddu cua a. (Hinh dang cua BBT tuong tw nhu hinh dang cta
do thi)
(2) Cuec tri: thay x cyec tri vao ham s6 phai ra y cuec tri.
Hoac Tinh y’, cho y’=0 phai ra x cuc tri

VD: Bang bién thién sau la ciia ham s6 nao

x —o0 -2 0 N2 400

] —+ 0 -

¥ + 0 - 0

¥ 3 3

—/ \ -1 / \ra':

A y=x*-4x*-1 B.y=-x"+4x
C.y=—x'+4x"-1 D. y=—x*-4x"-1
Giai:
Ttr bang bién thién c6 day la ham bac4, a<0. Loai A
Véi x=—2thi y=3.Véi x=0 thi y=-1.Véix=2

e thiy=3.
* Ta ciing cé thé logi tiép D ngay 17y . .,
S .~ | Thir ttng dap an B, C, D
vi ham s6 nay cé 3 cuc tri nén Y T
ab<0. O ddp dn D, ab>0. el
Néi chung néu két hop duwoc | Thir B, nhap vao , &n CALC —/2 = 4
nhiéu kién thiec thi viéc chon it agy? e
ciing nhw logi ddp an sé nhanh 4
hon nén B loai. Tiép tuc tht C thi C dung.
Cau 72. Ham s6 nao ¢ bang bién thién nhu hinh vé
N . —2 0 2 +oa
Yy + 0 — 0 + 0o -
1: 1
y
) -2 — 00
A y=—x"+8x*-2 B. y=—x'-8x*-2
C.y=-x"+4x*-2 D. y=x"-8x"+2
Céu 73. Ham s6 nao dudi day co bang bién thién nhu hinh vé
X —0 0 3 +00
¥ + 0 - 0 +

L N\
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9
A. y=x*-3x*+4 B. y=x3—5x2+1 C.y=2x*-9x+1 D. y=2x*-9x*+1

4.6. T bang bién thién xac dinh ham s6 phén thitc
Cach giai: Tw luan. Dung cac ddu hiéu sau
(1) Tiém can ding
(2) Tiém can ngang
(3) Ddu ad —bc
(4) C6 thé st dung ddu hiéu cho x=0 tinh y nhung it dung, trit khi 3 ddu hiéu
kia khong loai hét dap an.

VD: Ham s6 nao dudi day c6 BBT la
X —0 2 +00

y - -
y -1 +o0

Giai:
Tt BBT ta c6 TCD la x=2. Vay cho mau bang 0 thi x=2. Con
lai A, B
Tt BBT 6 TCN I y=-1. Vay & = 1. Khéng loai duoc
C

thém
Tt BBT ¢6 ad —bc < 0. Kiém tra A thoa man. Chon A.

Cau 74. Ham s6 nao dudi day c6 bang bién thién nhu hinh vé
x —0 2 +a0
' + +
¥y +a0 -1
p / _/
—X+1 2X+1 X+2 X—3
A. = B. = C. = — D. =
4 X—2 Y X+1 Y X—2 4 —X+2
A o ax+1 ., A . . L .
Cau 75. Chohamso y = X C cO bang bién thién nhw hinh bén. Trong cac s6 a;b;c cd
X+
bao nhiéu s6 duong?
X —a0 1 400
() * +
+o0) 2
LIl e
2 _
A. 1 B.2 C.3 D.0




§6. Twong giao do thi:

1. Ly thuyét:
Cho hai d6 thi ham s6 y = f (X) vay=g¢ (X) . Xét phuong trinh f (X) =0 (X) (D).

- Nghiém ctia phuwong trinh (1) 1a hoanh d¢ giao diém hai d6 thi ham s6

- Tung d6 ctia giao diém: thay nghiém vao mot trong hai cong thite y = f(X) hodc
y=9(x)

- Phuong trinh (1) ¢6 bao nhiéu nghiém thi hai d6 thi c6 by nhiéu giao diém.

- Nguoc lai: Hai d6 thi ¢6 bao nhiéu giao diém thi phuong trinh (1) c6 bay nhiéu
nghiém.

Ta goi nhitng tinh hudng cd lién quan dén giao di€ém cta hai d6 thi trén 1a TUONG
GIAO PO THI

- Dé bai cho TRUC HOANH thi ta thay g (X) =0 vi truc hoanh chinh la d6 thi ham so
y=0
2. Mot s6 dang bai co ban:
2.1. Tim giao di€m ctia hai d6 thi y= f (x) va y=9g(x)

Cach giai: Ty ludn. Lap phuong trinh f (x)=g(x). Giai PT tim x

Thay x vao mot trong hai cong thiic y = f (x); y=g(x) détimy

Két luan theo yéu cau.

2X+1
X+1

VD: Goi a;b la hoanh d6 giao diém cta d6 thi ham s6 y = va

duong thang y =3x+1trong d6 b <0. Tinh a+3b
A.-3 B.-2 C.3 D.2
Giai:

2x+1

1 =3x+1e 2x+1=(x+1)(3x+1)

Xét phrong trinh

(DK: x % —1)
x=0
&3 +2x=0 2

X=-=
3

Vay b= —%; a =0 (vi theo dé bai, b 1a hoanh d6 am)

a+3b=0+3.(—§):—2 .Chon B

Céu 76. Db thi ham s6 y = 2x° + X +1 cat duong thang y =8x -1 tai bao nhiéu diém
A.3 B.2 C.1 D.0
Cau 77. D6 thi ham s6 y = (x— 2)(X2 + 4) cit truc hoanh tai bao nhiéu diém

A.0 B.1 C.2 D.3
Cau 78. D6 thi ham s8 y = x® —3x cit truc hoanh tai bao nhiéu diém
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A1l B.2 C.3 D. 0
Cau 79. (D@ thi 2020) S6 giao diém ctia d6 thi ham s6 y = x*—x* va y=-x*+5x la
A.2 B.3 C.1 D.0

2.2. St dung d6 thi ham s6 y= f (x), tim m dé€ phuong trinh f (x)=m c6 nghiém. Tim s6
nghiém caa phuwong trinh f (x)=m.
Cach giai: Ty luan. V& dudng y=m (nam ngang)
PT f(x) = m c6 bao nhiéu nghiém thi dudng y=m phai cat d6 thi tai bay
nhiéudiém
Di chuyén dudng y=m sao cho cat db thi tai s6 giao diém theo yéu cau
Suy ra gia tri cia m

VD: Cho db thi ham s y = f (X) nhw hinh vé. Tim m d&
phuong trinh f (x)—m=0 c6 3 nghiém phan biét

A

Mmoo

-3

A. 3<m<1 B.m=-3m=1C. m<-3;m>1 D.

* Néu PT chwa c6 dang f(x) | 0 <m<1

=m thi phdi bién d6i d¢'vé | Giai:

dang do. Goi la o lap m. PT tuong duwong voi f(x)=m

Vé duong y=m. Day la duwong nam ngang, cat truc Oy tai diém
(0;m)

e
\

-— e —-

Nhin hinh vé ta thdy muén PT ¢6 ba nghiém phéan biét thi
duong y=m phai ¢ gitta hai dwong nét diet - - - - . Ttrc 1a -3<m<1.
Chon A.
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Cau 80. Cho ham s& y = f (x) 6 d6 thi nhu hinh vé. Tim diéu kién cia m d€ phuong

trinh f (x)=m c6 bén nghiém phan biét.
y

3

VAl AVAE

i
A. -1<m<3 B.0<m<3 C.1<m<3 D.0<m<1

Cau 81. Cho d6 thi ham s6 y = f (x). Tim m dé& phuong trinh f(x)=m c6 3 nghiém
phan biét

2

M\

A.m>2 B.0<m<?2 C.-2<m<?2 D. m<-2
Cau 82. Cho ham s& y = f (x) ¢ d6 thi nhu hinh vé. Phuong trinh f (x)=-1c6 bao

nhiéu nghiém

A. 1 nghiém B. 2 nghiém C. 3 nghiém D. 4 nghiém
Cau 83. Choham s6 y = f (X) ¢ do thi nhw hinh. Tim m d€ phuong trinh f(x)=m ¢
3 nghiém phan biét

A. m>1 B.0<m<1 C.m=1Im=0 D. 2<m<0
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2.3. St dung bang bién thién cia him s§ y=f (x) ,tim m d€ phuwong trinh f (x)=m c6

nghiém.

Tim s6 nghiém ctia phwong trinh f (x)=m.

Cach giai: Tw luan. Tt bang bién thién ta vé do thi ham s6 f(x) dang gan dung
Sau d6 lam nhu dang bai dung do6 thi

*S6'nguyén la cdc s6' nhw
0;1;2;3...; -1, -2; -3...

* Co thé’khdng ciin vé gin
diing do thi. Ta thady BBT
va do thi thyc ra cé hinh
dang giong nhau roi nén ho
dung BBT luon

VD: Cho ham s&8 y = f (x) c6 bang bién thién nhu hinh vé.

X - o0 -1 1 +o0

0
y' — 0 -+ 0 —

\/’\/W

C6 bao nhiéu s6 nguyén m dé€ phuwong trinh f (x)+m=0 c6 4

nghiém phan biét
A.0
Giai:
PT twong duong véi f(x)=-m

B.1 C.2 D.3

Tk BBT ta vé gan dung d6 thi ham s& y=f(x)

\

-2 -2
PT c6 4 nghiém khi -2<-m<ls -1<m<?2
Vi m la s6 nguyén nén m=0; m=1. Vay c6 2 gid tri. Chon C.

Cau 84.

Choham s6 y = f (x) c6 bang bién thién nhu hinh vé. Tim m d€ phuong trinh

f (x)=m c6 4 nghiém phan bigt

x | —o -2 0 2 +o0
V' + 0 -
y 4 4
—a0 / \ 3 /' \l —o0
A.V6i moi m B.3<m<4 C.m<4 D. m>3

Cau 85.

cd bao nhiéu nghiém?

Cho ham s6 y = f (x) c6 bang bién thién nhu hinh vé. Phuong trinh f (x)+3=0
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X —0o0 -1 0 1 +00
£1(x) + 0 - 0 + 0 -
—1 —1
f(x) / \ / \
—00 -2 —0o0
A. 4 nghiém B. 3 nghiém C. 2 nghiém D. V6 nghiém

Cau 86. Cho ham s& y = f (x) ¢ bang bién thién nhu hinh vé. Timm dé€ phuong trinh
f(x)=m c6 3 nghiém phén biét

X —a0 1 3 +a0
y' - 0 + 0 -
y |4 1
\ 0 / \—oc
A.O0<m<4 B. m<4 C.1l<m<4 D.0<m<1

CHUONG II. HAM SO MU. HAM SO LOGARIT.
HAM SO LOY THUA
§1. Liiy thira va ham s6 liy thira
1. Dinh nghia lity thtra: (SGK). Trong d6 chu y
Cho m,n 1a cac s6 nguyén, n>1
a" =aa.a..a voi n thtraso a.

an ={am (n>2)

Diéu kién ctia co s0 a trong cac loai liy thira

Mii nguyén duong: a* .. acR

Mii nguyén m: 8>, mii 0 a=0

2 a>0
;as

NA

Mi khong nguyén: a

2. Bién d6i liiy thira:

am.an — am+n
a":a"=a""
(am)n —am™
(ab)" =a™b"
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(a)”‘ _a
b b™

3. Ham s6 lity thira
Coéng thiic y = X"
TXD: Theo s6 mi

Mii nguyén duong: y =X’ .. R
Mii nguyén am: Y =X~ , mii 0 R\{0} (cho x=0)
Mi khong nguyén:
2 (0;40) (cho x>0)
—yV2oy v 3
y =X ’ y =X

Dao ham (x")'=nx""; (u“)' =nu"tu’
P56 thi: (SGK)
2. M6t s6 dang bai thwong gip
2.1. Tim tinh chat dang cta liiy thira va ham s6 liy thira
Cach giai: Tw luan. Thudc ly thuyét dé tra loi

Cau 87. Két luan nao dung
A 5" = % B.5%=4"
C.5 :5% D. 5 khong x4c dinh
Céau 88. Cho a>0, tim két luan dung
A. agzi/a_“ B. agzi‘/a_5 C. a%:%‘)/a D. ai:415
Cau 89. Déng thiic nao dtng )
A3 =T B.% = {F C.3-43 D.3§:2—z

2.2. Rt gon biéu thic liy thira:
Cach 1: Tw luidn. Dung cac phép bién d6i lay thira d€ rut gon vdi biéu thire chir.

VD: Rut gon biéu thitc sau (véi dk cac biéu thie 1a c6 nghia)

1 1 2
Az(az—sz:(b—Zb\/EJ)—J
a a

A2
a

B C.a-b D. ab

a
b

2
«C6 a2 =Ja:b? = b Giai: A=(\/a —JB)Z:(\/_ —%) (diing hing ding thirc)




A:(ﬁ—%)z{ﬁ(ﬁ—%)}z—%

Ja

.Chon B

Cach 2: May tinh. Thay s0 vao dé bai va dap an, truing két qua thi nhén

*Biéu thirc khd dai nén ta
chuyén cic phin s thanh
s0 thdp phin

1 9

1 3

a‘—a* b_E —b2

VD: Rat gon biéu thtte A= ————
a‘-a*

1 1

b? +b 2

A. at+b B. b-a C.b.a D.2b

Giai: Nhap bi€u thirc vao mdy tinh
Math

* FE g-0.5_gl.S
AFE TE0.5.g-0.9

CALC. Chon A=2; B=3. Két quara5
Vay A dung

2.3. Bién d6i can vé lily thira s6 mii hiru ty

m
Céch 1: Ty ludn. Dung cdng thirc a" =</a" , cdng thirc can tang va cac bién doi lay

thtra

Cach 2: May tinh. Lénh SHIFT SOLVE, lénh logarit.

*Déu bang dweoc nhdp bang
cdch dn cdc nit ALPHA va
CALC.

VD: Cho x>0 . Bién d6i biéu thiic sau vé lay thtra v6i s6 mi

htru ti

P :\/xs.%/;.\/F

Giai: Ta can tim s X sao cho 4/ XS.Q/; A =x"

Thay x bang mdt s6 duong tity y, chang han x=2, ta c6

V253220 =2

25 FF o7 =on

Math

Nhap vao mdy phwong trinh nay

{25% 225 =p%
ﬁ= _ E.dlEEEEEEE

An SHIFT SOLVE

X=3,416666..

, may ra nghiém la

AR

D¢ d6i ra phan s6 dn ANS =

, chinh la 4
12
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Cau90. Cho a>0.Ratgon P=4 a.\/a.i‘/; bang

5 7 1 3

A. ab B. a? C.a® D. a?
Cau9l. Cho a>0.Biét {a.d a.3/a =a" trong d6 m,n 1a cdc s6 nguyén, N> 2. Tinh
m+n
A. 40 B. 27 C.15 D. 54

2.4. Tim TXD, tinh dao ham ctia ham s6 liy thita dang y = x*;y = [ f (X)]a
Cach giai: Tu luan. Xét cac truong hop sO mii «

Mt anguyén duong: Y :[f (X)]2 . f (x) x4c dinh

Mi anguyén am: y:[f(x)]_2 , mt 0 Cho f(x)# 0
Mi akhong nguyén:

y=[ £ ()] 1 (1)

Cho f (X)>O

* C6 thé diing MTCT

3
VD: Tim TXD ctua ham s6 y = (x* —2x)*
Qidi bt phwrong trinh. m cuaham so Y ( )

Giai: Do s6 mi % khong phai s6 nguyén nén

X*—2Xx>0 x<0x>2
Vay TXD (—o0;0)U(2;+)

Cau 92. Tim TXD cua hamsd y = (X2 —3X)Jg

A. R\{0;3} B. (0;3)

C. (—0;0) U (3;+0) D. R
Cau 93. Tim TXP cta ham s8 y = (x - 2)”

A. (0;+oo) B. R\{Z} C. (2;+oo) D. R

2

Cau 94. Tim TXD ctia ham s6 y = X3

A. [0;+o0) B. R\{0} C. (0;+0) D. (-=;0)
Cau 95. Tinh dao ham ciaham s6 y = x5 trén khoang (0; +00)

A y'=45x"1T B y'={5x"" y‘=%.x£l D. y'=+6x"
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§2. Logarit. Ham s6 logarit

1. Pinh nghia: log,b=x<a*=b .Tagoi a lacosdva b labién s¢

, - . ... |b>0
Trong dinh nghia trén thi

2. Cac cong thirc logarit:
log,1=0;log,a=1
log,a" =m; a"%" =

m
log, x+log, y =log, (xy)

X
Ioga X— Ioga y= Ioga ;

log, 1__ log, X
X

log, x" =nlog, x (x>0)

log. b
log. a

3. Déi co s6: log, b=

4. Logarit co s6 e=2,718..ctia x ky hiéu la Inx

5. Logarit co s6 10 cua x ky hiéu la logx
6. Ham s6 logarit:
Cong thirc ham s6: y = log, x

a>0a=1

1
. Hé qua: log , x==log, x
: n

TXD: (0;+00)
Pao ham:
1 u'
Inx)'==; (Inu)'==—
(Inx) X,(nu) :
I ' I __ -
(log, x) xlna’(ogau) ulna

Sw bién thién, do thi

Ham s6 logarit

a>1 ham s§ dong bién trén (0;+x)

0 < a <1 ham s8 nghich bién trén (0;+x)

Y

Y
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7. M6t s6 dang bai co ban:
7.1. Tra 10i cac tinh chat ctia logarit. Bién déi biéu thitc logarit.
Cach 1. Tw luin: Thudc tinh chéat va cac cong thirc

* Chii 1 log, 2 =1

: , : 2a’
VD: Cho a, b la cac s6 thuc duong bat ky. Biéu thic log, (T]

bang:

A. 1+3log,a—log,b B. 1+%Iog2a—logzb

C.1+3log,a+log,b D. 1+%Iogza+logzb

Giai: Ta dung cac cong thitc logarit ctia thuwong, tich va Ity thtra, co
2a’
log, [Tj = log, (2a*)-log, b

=log, 2+log, a’+log,b =1+3log,a—log,b . Chon A

Cach 2: MTCT.
nhan.

Thay chit bing s6 vao dé bai va TAT CA dap 4n. Trung két qua thi

* Chii y phdi thay a, b
la s6"dwong. Ciing
dirng nén thay cdc s6
ddc biét qua nhw a=1
vivoia=1, log,1=0
nén khong phan biét
dwoc cdc ddp an
Thwong ta thay a=2;
b=3

* Phdi thir TAT CA
cdc ddp dn, dé phong
0 hai ddp an cung ra
s0' nhw nhau. Khi dé

phai chon cdp a, b khdc

: , : 2a’
VD: Cho a, b la cac s6 thuc duong bat ky. Biéu thice log, (T]
bang:

A. 1+3log,a—log,b B. 1+%Iog2a—logzb

C.1+3log,a+log,b D. 1+%Iogza+logzb

Giai: .
lngg[%]
Chon a=2; b=3. Thay vao dé bai An CALC
lowaf28)
A=2:B=3 ra 2.415037493 | , 1)

Tiép tuc thay a=2; b=3 vao cac dap an
Math &

1+31095(A)-1005b
2. 415037499

Thtt A, cb

trung véi dé bai, chon A

Cau 96.

A. 4log,a
C. 3+log, a

Véi a la s8 thuc duong tuy y, log, (a*) bang

B. 3log, a
D. 4+log,a
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Cau 97. Cho x>0 va a>0,a#1. Tim cong thitc duing

A. log_, x=4log, x B. log . x=%logax
C. log , x=1log, x* D. log , x =
a 2 log, x
Cau 98. Cho x>0. Tim cong thttc ding
1
A. Iogﬁx=EIog3x B. Iogﬁx=2loggx
C. Iogﬁx:ﬂllog3x D. Iogﬁx:3I0g3x

Cau 99. Cho a>0, rut gon log(5a)—log(3a)

3 5
A. Iogg B. log(2a) C. Iog§ D. log(15a%)

Cau 100. Cho a,b>0,a,b#1. Tinh P = log . b +log, \/%

A2 B.> c: D.
2 4 2
7.2. Tinh logarit co s6 nay theo logarit co s6 khac
Cach 1: Tu ludn. Dung cong thirc d6i co sO va hé qua cua nod; phdi hop cac cong thire
bién d6i logarit khac (HS tu tham khao)
Cach 2: MTCT. Danh cho cau trac nghiém.

N | o1

VD: Cho a=1log,5; b=1log,3 . Tinh P =log,675 theo a va b

AP=-2,3 pp-22 cp_2.3 pp-2,
b b b b

Giai:

Math &

10950675
Tinh P =log, 675 bang mdy tinh. 5. 929947041 | Ghi lai s6 5,92
logsCEosd
Luu a, b vao may. An log,3 SHIFT RCL A 2, 321928095
loga(3sB
log,3 SHIFT RCL B 1. 584362501

] Math &

peda
& o

Thay vao cac dap an dé thi. Thir A, ta an 5.929947041 | thay
DUNG béng 5,92 da ghi trén. Vay chon A.

Céau 101. Cho log,5=a va log,3=Db. Tinh log,15 theo ava b
A a+b B. a+b C. a+b D. a-b
2 b+1 b-1 b+1

7.3. Tim TXP cua ham sé logarit y=log, x va y=log, f ()
Cach 1: Ty luan.
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Véi ham s6 y=log, x ta c6 TXD: R
Véiham s6 y=log, f(x): Cho f(x) > 0. Giai tim bat phuwong trinh tim x.

Két luan TXD
VD: Tim TXD cta ham 8 y = log, (x* —2x)
Giai:

Cho X* -2x>0 < x<0;x>2
TXD: (—o0;0)U(2;+)

7.4. Tinh dao ham ham logarit y=log, x va y=1log, u

Cach 1: Ty ludn. Dung cdc cong thitc dao ham

VD: Tinh dao ham ctia ham s6 y=1In (x2 - 2x+3)

Giai: St dung dao ham ham hop (Inu)’ =Y vsiu=x2- 2X+3,tacod
u

' (x2—2x+3)' 2% _2
Y T ox+3 X —2x+3
o Math
ax {0 x=p
Cach 2: May tinh. Dung lénh (giong nhu cac phép tinh dao ham
khac)
VD: Tinh dao ham ctia ham s6 y =In+/x+1
1 1 2
A. y|: 1 B. yI: C. y': D. y':

2(x+1) 24x+1

Giai: Chon x=2.

SN )|k
i 0. 1GEEREEEET
n

, nhé két qua la 0,166
Thay x=2 vao cac dap an, dung lénh CALC, dap an A

Math &

e
0. 16EGEEGRE?

Ra 0,166 trung voi sd bén trén. Vay chon A.

Cau102.  Tim TXD ciia hams§ y =log, (x* - 4x)

A. (0;4) B. [0;4]
C. (—0;0)U(4;+) D. (—o0;—4)U(0;+)
Cau 103.  Tinh dao ham cta ham s y =log, x
A. y'=xIn3 B. y'=E C. y':§ D. y-:L
X X xIn3

46




Cau 104.  Tinh dao ham ctia ham s8 y =log, (x—1)

1 2 1 In2
A. = B. = C. L S — D. R —
y x—1 y x—1 y (x-1)In2 y x-1
Cau105.  Tinh dao ham ctia ham s y = In(x* +1)
1 X 2X X% +1
A y'= B.y'= C.y'= D.y'=
y x* +1 y x* +1 y X% +1 y 2X

7.5. Nhan dang d6 thi ham sé logarit (tim ra co s6 a)
Cach giai: Tw luan. Ttr d6 thi nhin ra c6 phai ham s6 Logarit khong, a >1 hay
O<axl
Lay thém diém, thay vao ham s6 d€ chon dung co so a.

VD: D6 thi duwdi day la ciia ham s6 nao
y

A.y=logx B.y=log,x C.y=log,x D.y=log, x
5 3

Giai: Thay diém (3; —1) ta co dap an D

Cau 106. D6 thi sau la cia ham s nao
y

I —_—

Q
)-.}

A. y=log, x B. y=log,(x+1) C.y=log,x+1 D.y= L
log, x
Cau 107. D6 thi sau la ctia ham so nao
Y
| /
0 1 3 T
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A. y=log, x B. y=logx C. y=log, x D. y=log;, x
3
7.6. So sanh cac co s6 khi biét do thi nhiéu ham sé6 logarit: y =log, x;y = log, x.
Cach giai: Ty luan.
Vé duong théng y =1, cat d6 thi cc ham s& tai cac diém c6 hoanh d6 x=a;x=b..
So sanh a;b dwa vao hinh vé.

VD: Cho d6 thi cdcham s6 y=log, x;y=log, x va y=Ilog, x nhu hinh

veé. So sanh a;h;c
y

y = logyx

Giai: Vé duong thang y=1. N6 cat d6 thi cac ham s tai cac diém c6

Ly giai:

Hoanh d¢ giao hoanh d6 la a;b;c . Nhin vao hinh vé tacdé a<b<c.Honntta: 0<a<1
diém ctia do thi con b,c>1.

y=log, x va y=1 Y

\ n y = logyx,
la nghiém ctia Y= 0%
phwong trinh | |\ 7 ___---

log, x=1 1 L--y|= log.x

< x=a oTi ), : -

/ y = log,x

Cau 108. Chohamsd y=Ilog, x va y=1log, x c6 d6 thi nhu hinh v§é, trong d6 duong nét
dutla y=log, X. Tim két luan dang
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A.O<b<ax1l B.a>b>1
C.0<a<b<«1 D.b>a>1

Cau 109.  Cho d06 thi ba ham s0 logarit nhu hinh vé. Tim két luén dung
y

A.a>b>c B.b>c>a C.b>a>c D.c>b>a

§3. Ham s6 mii
1. Dinh nghia
Cong thttc: y=a*; y=¢"
TXD: R
Dao ham: (ax)' —a‘Ina; (a”)‘ a
e

(@) =" (&) -

Sw bién thién, do thi

u

u'.lna

u 1

U

Ham s6 mii

a>1 Ham s8 dong bién trén (—0;+0) | 0<a <1 Ham s8 nghich bién trén (—o0;+)

2. M6t s6 dang bai co ban:
2.1. TXD, Tinh chat, Tinh dao ham ham s6é mit

Cach 1: Ty Iuan. Thudc cong thirc

Cach 2: May tinh. Thay s0 vao dé bai va dap an, két qua trung thi chon (dung cho cau
trac nghiém)

VD: Tinh dao ham ham s§ y = 27

C1: Dung cong thiic dao ham ham s6 y =a" ta c6
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y'= 22019X.(2019x)'. In2 =2019.In 2,27

Cau 110.  Tinh dao ham ctia ham s¢ y = 3"
3)(

Ay =3" B. y'=x.3" C.y'=
In3

D. y'=3%In3
~ 4 N\ ? \ N 1 X
Cau 111. Tinh dao ham cta ham s6 Yy = (gj

1 x-1
A. y':[gj B. y'=5%In5 C.y'=-57"In5 D. y'=5""

Cau 112.  Tinh dao ham ctia ham s6 y =10*
A. y'=10"logl0 B. y'=10*In10 C. y'=10"" D. y'=10"

2.2. Nhan dang d6 thi ham s6 mii (tim ra co sd a)
Cach giai: Tw luan. Tt d6 thi nhin ra ¢é phai ham s M khong, a>1 hay 0<a <1
Lay thém diém, thay vao ham s6 dé€ chon dung co s0 a .

VD: D6 thi sau la ctia ham s6 nao?
Y

_

@]

€T

A y=2" B.yz(%j C.y=4 D. y=log, x+4

Giai: Nhin hinh ta c6 day la d6 thi ham s6 ma, co s6 16n hon 1.
Vay loai BvaD

Lay diém x=1, dong lén hinh ta c6 y=4. Ttc la thay x=1 thi
y=4 Vay chon C.

Cau 113. D0 thi sau la ctia ham s6 nao
y
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A. y:(\@)x B. y=3" C.y=x° D. y:[%jx

Cau 114. P06 thi sau la cia ham s nao

Y

A y=2" B.y=3

2.3. So sanh cac co s6 khi biét d6 thi nhiéu ham s6é mii y=a*;y=b" ..
Cach giai: Tu luan.
Vé duong thang x =1, cat d6 thi cdc ham s8 tai cac diém c6 tung &6 y=a;y=b

So sanh a;b dwa vao hinh vé.

Cho d6 thi cac ham s6 y =a*;y=b*;y =c*nhu hinh vé. So sanh
a;b;c

Ly giai:
Véi x=1, thay vao
y=a*tasécéd y=a'=a

Giai: V& duong thang x=1. N6 cat d6 thi cdc ham s tai cac diém
cdtung dd y=a;y=b;y=c . Nhinhinh vétaco c<b<a
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§4. Phuong trinh va bit phuong trinh mii
1. Dinh nghia
a. Phuong trinh co ban: a* =b (a >0:a# l)
b <0: V6 nghiém
b>0:a"=b< x=log,b
Tacoi a'™ =b cting la phuong trinh co ban. Vay:
b <0 :V06nghiém
b>0:a"™ =be f(x)=log,b
b. B4t phuong trinh co ban: a* >b; a* <b

a“=b a*>b a“<b
b<0 Vo6 nghiém xeR Vo6 nghiém
b>0 x=log,b VTlax, VP la log, b
0<a<1 dao chiéu; a>1 gitt nguyén
chiéu

Tacoi a'™ >b; a'™ <bciing 1a bat phwrong trinh co ban.

Cau 115. Giai phuong trinh 3* =5
5

A.x=§ B. x=1log, 3 C. x=1log,5 D. x=15
Cau 116.  Giai phwong trinh 5" =6
A. x=log;6+1 B.x=log,6-1 C. x=% D. x=1log. 6

Céu 117. Tap nghiém cta bat phwong trinh 3* <6 la
A. (0;2) B. (0;log, 6) C. (—o0;log, 6) D. (log, 6;+x)

Cau 118.  Giai bat phwong trinh (%) >5

A. x>log, 5 B. x<log, 5 C.0<x<log,;5 D. x>-log,5
4 4 4
Cau 119. Tim tap nghiém ctia bat phwong trinh 2**° >10
A. (log,10;+x) B. (—3+log,10;+)

C. (—o0;—3+log,10) D. (-3+log2;+wx)

2. Phwong va bat phwong trinh thuwong gap:

2.1. Phwong trinh 2" =2 < f (x) = g(x)

Bat phuwong trinh a'" > a%™: a>1 khéng dao chitu < f (x) > g(x)
0<a<1 dao chitu < f(x)<g(x)

X2 -3x

VD: Giai phuong trinh e =e**
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Giai: Phwong trinh twvong dwong voi
X' -3x=4x X -Tx=0=x=0;x=7

Cau120.  Tim nghiém ctia phuong trinh 5% =5* **
A. . x=0;x=-2 B. x=0;x=4
C. x=0;x=-4 D. x=0;x=2
Céau 121.  Tinh tong cac nghiém cua phwong trinh 22Xt 33
A. ! B. ! C.7 D. 14
4 2
Cau 122.  Tim tap nghiém cta bat phwong trinh 37 > 32
A. (—00;3) B. (—3; +oo) C. (3; +oo) D. (—oo;—3)

X+5 3x-3
Cau 123. Tim tdp nghiém caa bat phuong trinh (Z] < (%j

A. (2;+oo) B. (—00;2] C. [2;+oo) D. (—oo;—Z]

2.2. Pwa vé cung co s6: Khi hai v€1a tich, thwong cta céc iy thira.
Co s6 ctia chung lai la luy thira ctia nhau.
Céch giai: Ty luan. Dung cac cong thikc bién déi liy thita dua vé dang a'™ = a*”

Hodc vé dang af® s g9

*Ta co cdc co s6'déu la
lily thiea ctia 3:
9=3.
27=3
1
V3=3
Sau do ap dung
(am) =a™" wa

VD: Gidi phuong trinh 327" =9.(v/3)", tap nghiém La:

A {J} B {;}

1 X
Giai: Phuong trinh twong dwong véi 3X.(33 )X = 32.(32J

c. {0}

&3 =3P 37 =32
S 4X=2+ X & X= ﬂ

2 7
(C6 thé dung lénh CALC thay dap an lén hoac dung SHIFT

SOLVE)

, 1 .
*Co so a=5<1nenta

phai ddo chiéu

VD: Giai bat phuong trinh (%) > Z(EJ

8
X -1 3x
Giai: BPT tuong duwong véi (lj > (lj (lj
2 2 2
1 X 1 3x+(-1) 1
=] > = SX<3X-1SX>—
2 2 2
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3x-1
Cau 124.  Phuwong trinh 3 = (%) c6 hai nghiém x;,x,. Tinh xX,.

A. 6. B. 2. C. -5. D. 6.
Cau 125.  Giai phuong trinh 47*° =2
A..x:—§ B.x:E C. x=3 D.x:§
5 5 5

x+1
Céu 126.  Giai phuong trinh (ZLSJ =125"

A. x=1 B. x=4 C.x=—1 D.x=—1
4 8
Cau127.  Giai b4t phuong trinh 2 2% > 2*8
x=0 x>0 x<0
A. B. 0<x<3 C. D.
X=3 X<3 X>3

Cau 128.  Tim tap nghiém cua bat phuwong trinh 9% .3 < (%j 27

A. (L+e0) B. (—01) C. [%ﬁwj D. (—oo;%)

Cau 129.  Giai bat phuong trinh (\/E )X > 22
A.x>—E B.x<—E C.x::g D.x<E
3 3 3 3

2.3. Dit an phu dwa vé phuong trinh va bat phwong trinh bac hai:

Céch giai: Ty luan. Dt t=a",t>0.

Suy ra phuong trinh va bat phwong trinh bac hai an t

Giai phuong trinh, bat phuwong trinh (18y nghiém t duwong.)

Quay tro lai cach ddt, giai phuwong trinh va bat phwong trinh co ban

* Chit yi: VD: Giai phuwong trinh 25" —4.5* -5=0
25" =(5") =t* v

52X — (5X )2 — t2

Twong tw cho cic bai tdp
khdc

t=-1(1
GiéizDétt:5X>Otacét2—4t—5:0<:>L c (1)

Vé6i t=55 =5< x=log,5=1

* Trong PT, BPT mii, VD: Giai bat phuong trinh 25" -24.5"-25>0
gdp t dm la logi t<-1(1)

Giai: Dat t=5">0 tacod t* —24t-25>0 <
t>25

Gidi bit phwong trinh
bang mdy tinh cim tay.
Néu may hién didu phdy
thi thay né bing ngodc
vuong

Quay lai cadch dattaco 5 >25 < x>2

VD: Giai bat phuong trinh 9*-2.3* -3<0
Gidi: Patt=3">0tac6 t* —2t—-3<0<= -1<t<3
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or &
x<a, h<{x

Taloaibd t > -1 vay chicon t<3
Quay tro lai cach datta c¢6 3" <3< x<1

x<-1, 25<¥
Cau 130.  Goi x;X, la cAdc nghiém cua phuwong trinh 57 —4.5* +1=0 . Tinh X, + X,
Al B.-2 C.2 D.-1
Cau 131.  Phuong trinh 9*—3.3°+2 =0 c6 hai nghiém x, <X, . Tinh 2x, +3x,
A. 4log, 2 B.1 C. 3log, 2 D. 2log, 3
Cau 132.  Giai bat phuong trinh 9% — 4.3 +20 >0
X<2 0<x<log,2 x < log, 2
. . C. D. log,2 < x <log,10
x>10 {x:>|og310 {x:>|ogslo
Cau 133.  Tim tap nghiém cta bat phwong trinh 25" — 4.5 +75<0
A. [5,15] B. [1;log;15] C. [0;log,15] D. [13]
Cau 134. Tap nghiém cua bat phuong trinh 9* —25.3" —54 <0 ¢6 bao nhiéu s6 nguyén
duwong
A.0 B.2 C.1 D.4

§5. Phuong trinh, bat phwong trinh logarit

1. Dinh nghia
a. Phuong trinh co ban log, x=b <> x=a" (PT lu6n c6 nghiém)

Ta coi phuong trinh log, f (x)=b ciing 1a phuong trinh co ban
Vay log, f (x)=b< f(x)=a"
b. Bat phuwong trinh co ban: log, x > b; log, x <b

log, x>b log, x<b
a>1 x>0 ) x>0 X
, S X>a b¢:>O<x<a
X>a Xx<a
O<a<l1l| (x>0 X x>0 X
b<::>O<x<a , & X>a
X<a X>a

Tém lai, v6i bat phwong trinh ta ghi nhd, du ¢ loai nao thi

Ta coi bat phuong trinh log, f (x)>b ; log, f (x)<b ciing 1a cac b4t phuwong trinh co

x>0
a>1: gilt nguyén chiéu;0 < a <1:ddo chiéu

. Sau do tim X.

ban.
Cau 135.  Giai phuong trinh log ; x =4

A. x=8 B. x=443 C. x=9 D. x=18
Céu 136.  Giai phuong trinh log, (x—1)=2
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A. x=16 B. x=15 C. x=17 D. x=9
Céu 137.  Giai phuong trinh log,(1-2x)=3

A. x=13 B. x=-13 C. x=27 D. x=-4
Céu 138.  Giai bat phuong trinh log, X >3
A. X>6 B.0<x<8 C. x>8 D.0<x<6

Cau 139.  Tim tap nghiém cua bat phuong trinh log, x > —4

2

A. (16;+) B. [16;+x) C. (0;16] D. [0;16]
Cau 140.  Tim tap nghiém ctia bat phuong trinh log, (2x—5) > 2
A. (g;7j B. (—0;7) C. (7;+) D. (%Ho@j

A , . 1
Cau 141.  Giai bat phuong trinh log,, X < 3

A. x>3 B. x<3 C.0<x<3 D.1<x<3
Céu 142.  Giai bat phuong trinh log, (2x-1) >3
A.x>14 B. x> 28 C.0<x<14 D. 0<x<28
Céu 143.  Giai bat phuong trinh log, (x—2) <3
X<2
A. 0<x<10 B.2<x<10 C. x<10 D.
x>10

2. M6t s6 phwong trinh va bat phwong trinh thuong gip
2.1. Phuong trinh va bit phwong trinh dwa vé ciing co sd
Cach giai: Tu luan. bK: x>0.

N A 7 1 ~? 4 n AN \ ~
Duing cong thikc log , x =—log, x dé dwa cac s6 hang vé cung co s6
n

Giai phuong trinh va bat phuong trinh co ban

* Ta dwa vé cung co s6'2 VD: Giai phuwong trinh log, x—2log ; x+log, x =-9
log, x=1log,, x 2
log , x=log , x Giai: DK x>0 .

22 .
log, x = log, . X PT twong duong voi Elog2 x—2.2.log, x—log, x =-9
2

@(%—4—1}092x=—9<:>—%logzx=—9

< log, X =2 << x=4 théa man bK

* Ta dwa vé cung co s6'2 VD: Giai phuong trinh log, x—2log ; x+log, x <-9

log, x =log , X 2

log . x=1log , X
95 92E

log, x=1log_, x
2

Giai: DK x>0
BPT twong duwong véi %Iog2 Xx—2.2.log, x—-log, x<-9

@(%—4—1)Iogzx£—9@—%Iogzxg—Q
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<log,x<2<0<x<4

Cau 144.  Giai phuong trinh log, X +log, x+10g,; X = g

A X=2 B.x=+/2 C.x:% D.x=%
Cau 145.  Giai phuong trinh log 5 X+log, x+log,, x=12
A. x=4 B. x=2 C. x=8 D. x=16

Cau 146.  Giai bat phuong trinh log,, x —3log, X+ log ; X < g, tap nghiém la
A. O;i B. i;+oo C. (0;125) D. (125;+x)
125 125

2.2. Phuwong trinh log, f (x)=log, g(x)

f
Cach giai: Ty ludn.log, f (x)=log, g(x) < { f .Chuy chon f(x) labiéu

thirc don gian.
B4t phuong trinh dang log, f (x)>log, g(x)

Cach giai: Tu luan.

f f
Néu a>1: (x)>g(x) . Néu O<a<1l: (x)<g(x)
g(x)>0 f(x)>0
Tong quat: a>1 gitt nguyén chiéu; a <1 dao chiéu

Va cho biéu thiic nho hon dwong.

* f(x) hay g(x) c6 vai tro nhw | VD: Giai phwong trinh In(x* —3x) =In(2x—4)
nhau, ta chon biéu thirc nao don

% P S N e . X2_3X22X—4
gian dé dit diéu kién. Giai: PT twong duong voi
2x-4>0
x*—5x+4=0
=
X>2

Giai PT trén, kiém tra diéu kién dudi ta cd x=4
PT c6 nghiém x=4.

* Ta phén tich nhw sau: VD: Giai bat phuong trinh log, (x—1) > log, (2x+3)
3 3
Co sé'% <1 nén dao chiéu, tir

dau 16n thanh diu nho
Sau khi dao, x-1 la biéu thirc nho
hon, ta cho x-1 dwong.
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x—1<2x+3
>0

Giai: BPT tuong duong vdi ][
x

—x <4 x>—4 . I
= = x>1 (v& truc so ra dé ket
x>1

hop)

Ddo chiéu Cho biéu thirc nhé hon duong

Cau 147.  Giai phuong trinh log,(x+1) = log, (3x+2)

A.X=—% B. X=% C. x=2 D. V6 nghiém

Cau 148.  Tinh tong cac nghiém cua phuwong trinh log, (X2 —3x— 7) =log, (3)
2 2

2

A.10 B.2 C.-10 D.3

Cau149.  Tinh tng cac nghiém ctia phuong trinh log, (X* —X) = log, (2x +10)

A.5 B.3 C.-3 D. 10

Cau 150.  Tim tap nghiém ctia b4t phuong trinh log(3—x) > log(2x—1)

V] e el el

Cau 151.  Giai bat phuong trinh log, (3—4x)>log, (5+ )

3 3
A.—Z<x<§ B.x<—§ C.O<x<—E D.x>—g
5 4 2 5 5
Cau152.  Giai bat phuong trinh In(x* = x+1)> In(3x+1)
x<0 —l<x<0
A[ B.| 3 C.0<x<4 D. x>4
X>4
X>4

2.3. Dt 4n phu:

Cach giai: Tw luan. DBat t =log, x (Khong can diéu kién cta t)
Suy ra phuwong trinh, bat phuwong trinh an t.
Giai phuong trinh va bat phuong trinh nay.
Thay tro lai cach dat, giai phwong trinh, bat phuwong trinh co ban.

*Vigt log: x chinh la VD: Giai phuong trinh log; x—4log, x-5=0.
(lc)g3 x)2 Giai:

bat t =log, X ta cd t2—4t—5=0<:>{ l.Hainghiémt

nay déu nhan.
Véit=5:log,x=5< x=3"=243
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Véit=-1l:log,x=-1<x=3"=

wlk

KL: Phuwong trinh c6 hai nghiém X = %; X =243

VD: Giai bat phrong trinh logZ x —4log, x—5>0.
Giai:
t<-1

Ditt=log,x taco t*-4t-5>0<
t>5

Vérit<—1:|ogax<—1<:>0<x<%

Véi t>5:log, X >5< x>3° =243

VD: Giai bat phuong trinh logg , x—4log,,x-5<0.
Giai:

Dt t=log,, X tacd t*—4t-5<0< -1<t<5

bén day ta gap bat phuong trinh kép

—1<log,,x <5, giai: ldy 0,3 mii 1én va ddo chiéu

thanh 0,3'>x>0,3 < 10 > X > 243
3 100000
cmi a.. . 243 10
Viét xuoi lai: <X<—
100000 3

Cau 153.  Giai phuwong trinh logZ x—2log, x—3=0

A. x=-1x=3

1

B. x=-3:x=9 C.x:g;x:27 D. x=27

Cau 154.  Tinh tich cac nghiém cta phuong trinh logZ x —5log, X +4 =0

A. 32

B. 36 C.8 D. 16

Cau 155.  Tim tap nghiém cua bat phuong trinh log; x —4log, x+3<0

A. (53]

B. [3,9] C. [3,27] D. [27;+x)

Cau 156.  Giai bat phwong trinh logs x—log, x—2>0

2

1
O<x<?2 O<x<—
A. C. 1 <x<4 D. Bédp an khac
X >4 2
X>2
Minh hoa mét s6 bién d6i thwong lam sai
Bién d6i Sai Bién d6i Dling Ly do
log? x = —log? x log? x = log? x , ? )
> 5 log} x=| log, x | =(-log, x)
2 2
= (log, x)” = log?2 x
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2 _1 2 2 _1 2 2 1 ?
log, x = log; x log, x =7 -log; x log? x = (log, X) = (E log, x)

log; (3x) =1+ log; X log; (3x) = (1+log, x)2 log: (3x) = [Iogs (?,x)}2 =[1+log, x]z
—log, (8x)=—log,x+3 | —log,(8x)=-log, x—3 Nham d&u khi bé ngoic
—|Ogg(§j=—|og3 <2 | log, (5} — log,x+2 Nham dau khi bé ngodc
9 9
2.4. Phuong trinh, bat phuong trinh dang
log, f(x)*log, g(x)=1log, h(x)
Va log, f(x)=£log, g(x)>log, h(x)
f(x)>0
Cach giai: Ty ludn. Dt cac diéu kién {g(x)>0 (1)
h(x)>0

Dung cong thirc “Nhan thanh cong, chia thanh trtt” dwa vé PT,
BPT dang: log, P(x)=1log, Q(x)
Hodc: log, P(x)>log, Q(x)
Giai phuong trinh va bat phuong trinh nay (khong can thém dk
nira)
So sanh véi diéu kién (1) va két luan.

VD: Tim tap nghiém cua bat phuong trinh
log, (2x—9)—log, (x—5) > log, (x—3).

2x-9>0
PK: <x-5>0 < x>5
x-3>0
BPT tro thanh log, X _59 > log, (x—3)
X —
bén day, ta c6 bat phuong trinh dang 2.2, dung ra phai c6
2x—-9 o x_3
x—5 nhung do da cé diéu kién trén r6i nén x—3>0 co
x-3>0

>X—-3

thé luwge bo di. Vay ta con:

< 2X—-9>%x"-8x+15 < 4<x<6
Két hop véi diéu kién ta c6 5<x<6

Cau 157. S8 nghiém ctia phuong trinh log, (x* —6) =log,(x—2)+11a
A.2 B.1 C.3 D. 4
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Céau 158.  Tap nghiém cuia bt phwong trinh: log, x+log, (x+1)<1 la
A. (0;1] B. [1+) C. [12] D. (-21]

Chu y chung cho Phuong trinh, néu 1a cAu TNKQ ma c6 dap an 1a tip nghiém thi c6 thé
dung 1énh CALC trén may tinh d€ thir tirng dap an. (xem lai phan PT mii)

CHUONG III. NGUYEN HAM, TICH PHAN
§1. Nguyén ham
1. Dinh nghia:
F(x) 1a nguyén ham cua f(x) trén tap hop K néu F’(x) = f(x) véi moi x thude K
2. Tinh chat:

If'(x)dx= f(x)+C U f (x)de = f(x)
jkf(x)dx=kjf(x)dx (k=0) j[f(x)ig(x)]dx=jf(x)dxijg(x)dx

3. Bang nguyén ham co ban va mo rong

NGUYEN HAM NGUYEN HAM MO RONG
foax=c Z
c
—
Idx:x+C ,.;1: _[adx:ax+C
1 :( 1 1
a a+. a a+l
J.X dxzm.x 1+C /-,I;l J.(aX-Fb) dng.m(aX‘Fb) +C
(a=-1) “‘2’ (a#-1)
1 R 1 1
I—dx:ln|x|+C = I dx==.In|ax+b|+C
X — ax+b a
= 1
Iexdx =e*+C S je”*bdx =—e™4C
T a
X = mX-+n
'[axdxz a’ 5 Iamx+ndlela L
Ina ||| m Ina
Q —_
J'sinxdx=—cosx+C ,; Isin(ax+b)dx=—1cos(ax+b)+C
S a
_l’_
J'cosx.dx=sinx+C % J'cos(ax+b)dx:§sin(ax+b)+c
~
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1
J'Sinzxdx:—cotx+c Jsm ax+b —acot(ax+b)+C

1
Icoszxdx:tanx+C Ic ax+b gtan(ax+b)+C
jindX=—;H+C '[ l nl+C
X (n-1)x ax+b a(n—l).(ax+b)
(n#LneN*) (n;tlneN *)
I\&dx:éx X+C J.\/ax+b.dx:a%(ax+b)\/ax+b+C
I—dx 2\&+C = ax+b +C

4. Cac dang bai co ban:
4.1. Dinh nghia, tinh chat ctia nguyén ham
Cach giai: Tw luan. Thudc ly thuyét
Cau 159.  Cho F(x) languyén ham cta f(x) trén tap K. Tim két luan dung

A. F'(x)=f(x) B.F(x)=f'(x) C.F'(x)=f'(x) D.F(x)=f(x)

Cau160.  Cho [xInxdx=F(x)+C . Tim két luan ding

A. F'(x)=x.Inx B. F'(x)=Inx+1 C. F'(x)=Inx D. F'(x)zax Inx—Z
Cau 161.  Tinh chat nao dung:
A. [k.f(x)dx=Kk][ f(x)dx (k =0) B. [k.f(x)dx=[f(kx)dx (k 0)

C. [k.f(x)d =—jf (k #0) D.J’k.f(x)dx=J'f(Ejdx(k¢O)
Cau162.  Cho F(x)=x*Inx la mdt nguyén ham caa f(X) trén R. Tinh I3f (x)dx

A. X*Inx+C B. 3x’Inx+C C. x’In3x+C D. 3x*In3x+C
Cau163.  Cho F(x)=e"sinx va G(x)=x’ lan luwot la nguyén ham cta f (x)va g(x)

trén R. Tim két luan dung

A. I dx x2e*sinx+C B. I dx x? +e*sinx+C

C. I[f (x)+9g(x)]dx=x*+e*sinx+C  D. j[f (X)—g(x)]dx=x*+e*sinx+C

4.2. Tim nguyén ham cta mot ham sd
Cach 1: Tu ludn. Dung bang nguyén ham co ban va mé rong, phép bién doi va cac
phuong phap tim nguyén ham (d6i bién, tieng phan).
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Cau 164. Tinh j (3cosx—4e”)dx

A. 3sinx—4e*+C
C. -3cosx—4e* +C

Cau 165. Tinh j e2*dx

B. —3sinx—4e* +C
D. 3cosx—4e*+C

C. e +C D. 2% +C

Cau 166.  Ham s6 nao dudi day la nguyén ham cua f (x)=sin’ x.cosx

A.le2X+C B. le2X+C
2 2

A. F(x)=sin*x

C. F(x)=sin’x

B. F(x)=sin’x.cosx
D. F(x)=cos’x

Cau 167.  Biét jx.ezxdx :%.ezx(ax+b)+c .Tinh ab

A. 3 B. 3

C. -2 D. 2

Céch 2: M4y tinh. Chon mot gid tri x thudc TXD. Tinh gia tri cia ham s6 can tinh

nguyén ham tai x.

Tinh dao ham cua tat ca cac ddp an nguyén ham tai x vira chon. Dap 4n

nao Trung két qua vdi budc 1 thi nhan.
Néu c6 hai két qua cung dung thi tht véi gia tri x khac.

* Phai d6i sang RAD vdi cdc bai ¢o
lién quan dén lwong gidc

* D& bai 6 the'ding ky hi¢u | hodc

dung tw ” nguyén ham”.

VD: Tim nguyén ham cua ham s§ f (x) = x* +3sinx
A. F(x)=x"+cosx+C  B. F(x)=%x4+3003x+c

C. F(x)=%x4—3cosx+c D. F(x)=x"+3cosx+C

Giai: +) Chon mot gia tri ctia x=2.

[F] Math &

23+35inl2)

+) Thay x=2 vao f(x): duoc 1072783228 | Ghinh¢
s0 10,7278

+ Tinh dao ham cua cac ham s6 F(x) trong dap an tai
x=2 bang lénh tinh dao ham. Chang han thtt & dap én
(43430050},
C: 10.72783228

Chon C

Trung véi con sO tinh & budc 1.

4.3. Tim nguyén ham F(x) cia ham sd f(x) biét F(a)=b

Cach giai: Tu luan.
-Tacod F(x)= jf(x)dx

-Thay F(a)=b, timra C .
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- Két luan.

VD: Tim nguyén ham F(x) ctaham s&
f (x)=sinx+x biét F(0)=2

Giai:

2
Co F(x)=J'(sinx+x)dx:—cosx+x?+c

F(0)=2=C-1=2=C=3
2
Vay F(x)=—cosx+x?+3

Cau 168.  Tim F(x) languyén ham cua f(x)= Jx biét F (1)=2

A. F(x)=xyx+1 B. F(x)zgx x+%
C. F(x)zzx x+1 D. F(x):fx x+3
3 3 3 3

4.4. Cho F(x) languyén ham cta f(x).Biét F(a)=m; tinh F(b).
Cach giai: Cach 1. Ty luan.

-Tacd F(x)= I

f (x)dx

(
-Thay F(a)=b, timra C .

- Tinh F(b)

Bict F(O):% . Tinh F(1)

Al B.2 C.3 D. ==
Giai:

Taco F = 21 3x)d :X_ = 4C
acod (X) I(X+ x)x 3+ > +
F(O):O+O+C:%nénC:%.Co’ F(x):X_+
Vay F(l):2

Cach 2. Mdy tinh
b
- Tinh [ f(x)dx.

b

- Theo dinh nghia, [ f (x)dx=F (b)-F (a)

a

- Thay F(a)zm,timra F(b) .
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Biét F(O):% Tinh F(1)

Al B.2 C.3 D. 1—61
Giai:
Jl (x®+3x) dx
1 11 i 11
- Tinh I(x2+3x)dx:— 6
0
1 11

- Theo dinh nghia: I(XZ + 3X)dx = 5 =F (1) -F (O)
0

Thay F(0)=% ta 6 F(1)=%+%=2

Cau169.  Cho F(x) languyénham cua f(x)=x*—-5x+3.Biét F(2)= g Tinh F(1)

A. _u B. 13 C.3 D. -3
6 6
1
Cau 170. Biét F(Xx) 1z én he na f(X)= a F(0)=2.Tinh F(4
u it F(x) la nguyén ham caa f (x) mva (0) inh F(4)
A.12 B.9 C.4 D. %
§2. Tich phan
1. Dinh nghia: Cho ham s§ f (x) lién tuc trén [a;b] va c6 nguyén ham 1a F(x)
b

Khi d6: [ £ (x)dx = F (b) ~F (a) = F (x|
2. Tinh chat

jkf x)dx = kj x)dx (k bdng 0 hay khéc 0 cling duwoc)

b

J[f()+g(x)]dx= j dx+Ig

.

I f(x)dx= I x ) dx +I
3. Phwong phap tinh tich phan
3.1. D6i bién tinh NH-TP dang 1

Bang d6i bién thuong gap:
DAau hiéu Vi du Cach dat
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- C6 X" x"dx J‘xz(x3+3)4 dx f—x"+a
P(x) 2x -1

Sco —) dx _

(ax+b)’ I(x+1)3 t=ax+b
-Cé NJax+b [ xa/x—1dx t=+ax+b
- Co sinx va cos xdx jcosx(sin2x+1)dx t=sinx+a
- C6 cosX va sinxdx [ (cos® x+3)sin xdx t—cosx+a
- Co €" - Nhung khong e’ dx Y
nhén da thic Jovs t=e +a
-Co Inx va ldx jlnXde t=Inx

X X

Pt t= Mau vdi phan thtc;
t= Can voi Can thic;
t= M véi ham mii ; t= Co s6 véi ham luy thira.
Céc budc ddi bién véi nguyén ham:
+) D4t t theo hudéng dan, t=u(x)
dt
u'(x)

+) Thay vao nguyén ham bién t. Tinh nguyén ham bién t.

+) Tinh dt = u'(x)dx. Ruat dx =

+) Sau d6 thay lai t d€ vé nguyén ham bién x
Céc budc d6i bién véi tich phan
b
Céc budc d8i bién dang 1 d€ tinh tich phan [ f (x)dx
a
+)Dédt t=u(x) (tuong ty nhu nguyén ham). Tinh dt =u'".dx
+) Doi can:

X a b

t=u(x) | @ B

B
+) Thay vao d€ duoc tich phan méi J. g (t) dt. Tinh tich phan theo bién t.

3.2. D6i bién dang 2:
+) Dt x=g(t), thuong 1a x =sint;x = cost; x = tant
Tinh dx = @'(t)dt

+) Doi can
X a b
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t a B

B
+) Thay vao d& duoc tich phan méi an t: [ f (t)t'dt. Tinh tich phan nay.

3.3. Nguyén ham, Tich phan tirng phan
Cong thtrc:

a. _[u.dv=uv—_[v.du b. Zu.dv:uv 2—iv.du
Cac budc:

b
Cho tich phén c6 dang J f(x).g(x)dx

u=f(x)
B1: Dat
dv =g(x)dx
du = f'(x)dx
B2: Tinh
v=jg(x)dx

B3: Thay vao cong thttc

Thit tw wu tién dat u: Nhat LO > Nhi DA > Tam LUONG > Ta MU.

Ttc 13, Trong nguyén ham hoac tich phian ma ¢ tich hai biéu thirc thudc loai
trén thi dat u 1a biéu thirc dirng trwdc trong diy wu tién.

VD: I(X +1)sin xdx. Nguyén ham nay 1a tich ctia hai loai ham sé:
Da thirc (x€p thit 2) va Luwgng giac (x€p thit 3). Pa thirc dwgc ding trude trong

day. Vay u =x+1 va dv =sinx.dxla cai con lai.

4. Mot s6 dang bai co ban:
4.1. Dinh nghia, Tinh chat tich phan
Cach giai: Ty luan. Thudc tinh chat d€ tra 1oi.

VD: Tim tinh chét dung
A. Jf(x)dx=ff(x)dx B.J.f(x)dx=—jf(x)dx

C. Ef(x)dszIf(x)dx D. if(x)dx=jf(x)dx

Giai: Theo tinh chat cta tich phan thi chon B

4.2, Choi X )dx; jg x)dx. Tinh j[mf )+ng(x)+h(x)]dx

a

Cach giai: Ty luan két hop MTCT:
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b
- Tach thanh 3 tich phan mj x)dx; njg x)dx; jh(x)dx

- Tich phan thit 3 thi &n may, hai tich phan dau thay so ttr dé bai.

VD: Biét J.f dx 2; J.g dx-—3 Tinh

1

I[f( ) 2g +x]dx

A2 B. - c.-L D. 1
2 2 2 2

1 1 1
j[f(x)—2g(x)+x]dx= If(x)dx—ng(x)dx+dex
0 0 0 0
Thay s0 cho hai tich phan dau
An may tich phan thit ba duoc %

Vay két qua la 2—2.(—3)+% = 1?7 Chon B

Cau17l.  Cho ff(x)dx:s. Tinh f[f (x)+x |dx
1

1
Al B. 2 c. -4 D. -2
3 3 3 3

Cau172.  (Tham khéo 2023) Néu j X)dx =4 thi | B f(x)—Z}dx bing;

0

A. 0 B. 6 C.8 D. -2

4.3. Cho tich phan j X)dx = m; I x)dx=n . Tinh _[

Cach gidi: Tw luan. Dung tinh chat I x)dx = _[ x)dx + J. x)dx dé tach tich phan

c6 khoang cach tir can dudi dén can trén da1 nhat thanh cac tich phan thanh ph‘én

* Tich phin c6 khodng cich ¢
tir cin duedi déh cin tren dai | Vs Cho [ f(x)dx=5 I x)dx = 2. Tinh J
7
nhit 1 [ f (x)dx Giai:
7 4 7
1 Xét Jf(x)dx=jf(x)dx+ff(x)dx
1 1 4

1

7
Thay s6 c6 2 :5+If(x)dx
4
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Vay sz(x)dx =-3

Cau 173. Chojf X)dx = 4jf x)dx =12. Tmhjf

A.-8

B.8 C.3 D. -3.

1 5 5
Cau174.  Cho [ f(x)dx=3va [ f(x)dx=4.Tinh [ f(x)dx
) -2 1

Al

B.7 C.-1 D.-7

4.4. Tinh tich phan thong thuong
Cach 1: Ty luan. St dung cac phuong phap tinh tich phan da biét

* Vi cich thi nhw hién nay,
nhirng cdu tich phin thong

VD: Tinh tich phan j (x* +2x)dx
0

thwong nén dung MTCT 1 3 2\[1
Giai: I(x2+2x)dx: X—+2X :14_1:&
0 3 2 )0 3 3
Cach 2: MTCT
* oo, 2 _ 2
Chii y: In"2 = (ln2) va VD: Tinh tich phan '[l+ XInx dx ta dwoc
trong may tinh ta dn thanh
Wath & 1 I 2 _ I 2 _
Int2a= A, 2t g, 1=ln c 12 p 1-In2
2 2 2 2
Giai:
(Binh phwong o bén ngoai B c] et &
ngodc nhé!) | J S —
+) An may tich phan J.1+ xnx dx, D 740226507
Math &
141niz) E
=
+) An gan dtng déap an, dap 4n A c6 0. 740226507

Chon A

b
4.5. Cho tich phan [ f (x)dx

. Dai bién t =u(x) thi dwgc tich phan nao?

Cach 1. Tu luan. Dat t theo yéu cau dé bai. Thuc hién quy trinh d6i bién

Ve
VD: Cho tich phan | = _[ Xv1+x2dx . Dat r=+1+x* taco:
0

B 2 2 14¢ 2 l‘3
A.I:_[tzdx B.I:jﬁdr C.I= j— D.j—dr

0 1 1 9 1 3
Giai:
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Pat t=\1+x> = =1+ x> = 2t.dt =2x.dx
Suy ra x.dx =t.dt
D&i can: x=0 thi t=1, x=\/§ thi t=2

2 2 2
Vay I = It.x.dx = jt.t.dt = Itzdt vay chon B
1 1 1

§3. Ung dung cua tich phan tinh dién tich, thé tich
1. Ung dung tich phan tinh dién tich
a. Dién tich hinh phéng gi6i han boi do thi y = f (X) , truc Ox, cac duong x=a;x=Db

b
S =[] f (x)]dx (1)
b. Dién tich hinh phang giéi han béi d6 thi y = f (x);y = g(X), cic dudong x=a;x=b
b
s =|f (x)-g(x)|dx @

c. Cac chu y khi tinh dién tich:
+ Néu dé bai cho du can (cac duong x=a; x=b) thi chi viéc ap dung dung tinh huéng va
co thé dung MTCT dé tinh ra két qua.
+ Neéu dé bai cho truc Oy nghia la cho mot can x=0
+ Néu dé bai cho thiéu can thi:
Tinh hudng a, giai phuong trinh f (x)=0,
Tinh hudng b, giai phuong trinh f (x)=g(x),
Khi d6, Nghiém bé nhat la a, nghiém 16n nhat la b.
+DEbo dau gid tri tuyét doi trong tich phan (1) va (2), ta c¢6 thé lap bang xét ddu hodc
can ct vao cac do thi ma 1ldy duong trén triv di duong dudi.

2. Ung dung tich phén tinh Thé tich:
a. Thé tich vat thé giéi han boi hai mit phang (P), (Q) vuong goc véi truc Ox tai diém
x=a; x=b, c6 thiét dién ctia vat thé véi mat phang (R) tai diém x 1a S(x):

\Y =T8(x)dx(3)

b. Thé tich vat thé tron xoay do hinh phang gi6i han boi d6 thi y=f(x), truc Ox, cac
duwong x=a;x=b quay quanh Ox:
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V=x[f?(x)dx (4)

c. Thé tich vt thé tron xoay do hinh phing gi6i han boi hai d6 thi y = f (x);y =g(x),

cac duwong x=a; x=b quay quanh Ox la:
b
V =z[|7(x)-g*(x)|dx (5).

d. Cac chu y khi tinh thé tich

+Doc ky dé xem co tir tron xoay hay khong dé€ chon diang cong thirc (3) hay (4).

+ Neéu dé bai cho du can thi chi viéc ap dung diung tinh hudng roi tra 10i.

+ Pé bai cho truc Oy ttic 1a cho mét can x=0

+ Néu dé bai cho thiéu can thi ciing phai giai phuong trinh twong tu nhu bai tinh dién
tich.

3. Cac dang bai:
3.1. Nhan dang cong thttc dién tich
Cach giai: Thudc cac cong thire ly thuyét dé tra 1oi

*Chil yj: Vi dé bai @@ | VD: Dién tich hinh phang giéi han boi d6 thi ham s8 y = x* —4x,
cho dii cgn nén truc Ox, hai duong thang x=-1; x=3 duwoc tinh bang cong thttc nao?
khong cin phdi gidi
phuong trinh.

A. ﬁxz—4x‘dx B. ﬂxz—4x‘dx C. i‘x2—4x‘dx D. jﬂxz—4x‘dx
0 -1 -1 _
Giai: Ap dung cong thtrc (1) ta c6 dép an B. 1

VD: Dién tich hinh phang gi6i han boi d6 thi ham s&
y = x> =3X;y = X duoc tinh bang cong thitc nao dudi day?

2 2
A. ﬂx3—4x‘dx B. Hx3—4x‘dx
; N
C. I(x3—4x)dx D. j(x3—4x)dx
2 0
Giai:
Bai tap nay cho thiéu can do dé phai giai phwong trrinh x> —3X =X
X=-2
& xX*-4x=0<|x=0 .Vaya=-2vab=2. Ap dung cong thitc (2) ta
X=2
co dap an B

3.2. Quan sat do thi ham s, tinh dién tich phan t6 dam.

Cach giai: Tim hoanh d¢ giao diém ctia cac do thi, giasetlaa<b<c.

Chia phan t6 ddm ra thanh cac doan theo x, tir a dén b, tir b dén c. Trén mdi doan thi ta
6 1 dwong luon ndm trén va 1 dwong ludén ndm dwdi.
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b c
Lap céc tich phan J. (trén-dudi)dx + I(trén—duéi)dx
b

(Khi d6 sé khong con ddu GTTD)

VD: Cho ham s6 y=f(x) c6 d6 thi nhu hinh vé. Cong thttc tinh dién
tich phan t6 dam la gi?

*Chit y: deé bai cé thé cho
dang tric nghiém, trong

do co dap an la y=f() /

AV

I f dX+J. f dX thi / 3 0 4 X

day ciing la dap an dung

vi ste dung cong thikc Giai: Day 1a bai tap tinh dién tich gii han béi d6 thi f(x) va truc Ox
tich phén. Hoanh d6 giao diém cua do6 thi va Ox la: x=-3; x=0; x=4

Tt -3 dén 0; f(x) nam trén Ox nén tich phan 18y dau +
Tt 0 dén 4; Ox nam trén f(x) nén

Vay S = }[f (x)—O]dx+I[O— f (x)]dx

_jf X ) dx — jf

Cau 175. Chohamso y=f ( ) c6 d6 thi nhw hinh vé. Dién tich phan gach chéo duoc tinh

bang cong thitc nao dudi day
Y

2z’ 0 2\ @
A. jf(x)dx B. Tf dx+I
C.]lf(x)dx—j.f(x)dx D. ].lf dx+j
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Cau 176.  Dién tich phan gach chéo trong hinh duwgc tinh bang cong thitc nao
v

y=-a"+4

-2 o 1 z
y=a>4 2
A. j(2x2+2x—4)dx B. j(—2x2—2x+4)dx
) )
C. .1ﬂ—2x2—2x+4‘dx D. j(2x2+2x+4)dx
0 -2

3.3. Tinh dién tich hinh phing gi6i han boi d6 thi y=f(x), y=g(x), cac dwong x=a; x=b
Cach giai: Dung dang cac tinh hudng tinh dién tich ¢ phan 1 va lvu y muc 1.c, két
hop MTCT tim két qua.

VD: Tinh dién tich hinh phang gidi han boi cac d6 thi
y=Xx>—X;y=2X, cic duong thang x =1;x =3
25

A.5 B. 10 C.8 D. >

3
Giai: Day la cau d@ bai cho dit can, ADCT (2) 6 S = [|x° —3x|dx
1

Math &
|3 %3 -ax o
10

An may ra két qua 12 10

3.4. Tinh thé tich vat thé khong phai tron xoay.
Cach giai: Lap cong thtrc tinh dién tich thiét dién S(x).
Xac dinh hai vi tri gidi han a; b

b
Str dung cong thire V = ['S (x)dx (3)

VD: Tinh thé tich V ctia vat thé giéi han béi hai mit phang vuong
goc voi truc Ox tai diém X = 0; X = 3 biét khi cit vat thé béng mat
phéng vudng géc véi truc Ox tai diém cé hoanh d6 x (0<x<3) ta
duoc hinh tron c6 ban kinh x .

A. 97 B.oz2  C @ D. Dép 4n khéc

Giai: Dién tich thiét dién 1a dién tich hinh tron: S = 7x*
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Hai vi tri gidi hanla x =0;x =3

3
V =j7zx2dx =97 .Chon B
0

3.5. Tinh thé tich vat tron xoay do hinh phing gi¢i han boi d6 thi ham s§ y = f (x);Ox, cac
dwong x=a; x=b quay quanh Ox.

Cach giai: Dung dung tinh hudng tinh thé tich ¢ phan 2 va luvu y muc 2d. Két hop
MTCT tim két qua

VD: Cho hinh phéng (H) gi¢i han boi cac duong y =3x—X* va truc
Ox. Tinh thé tich khdi tron xoay khi quay (H) quanh truc Ox.
NN )

2 10 6
Giai: Bai tap thiéu can
Giai phuong trinh 3x—Xx*=0< x=0;x=3

D. 9~

Ap dung (3)tacd V = 7ZJ3.(3X — XZ)2 dx
0

An méy tich phan sau d6 gin thém 7 ta c6 dép an B

Math &
|2 Can-2) 2

Sl

i

Cau 177. Cho hinh (H ) gidi han boi cac do thi y = —X? + 2X, truc hoanh. Quay (H )

quanh truc Ox ta dwoc khdi tron xoay ¢é thé tich 1a

A 27 B. 227 c. ¥ D. 2%
15 15 3 15

Cau178.  Cho hinh phang (H) gidi han boi cac duong y = 1, truc OX, cac dudong thang
X

X=1x=4.Quay (H ) quanh Ox ta dugc khdi tron xoay ¢ thé tich la
3 3

A. 27In2 B. — C. — D. 2In2
4 4

CHUONG IV. SO PHUC
1. Dinh nghia, cong thitc
- S8 phttc c6 dang z =a+bi . Phan thuc la a, phan do 1a b (CHU Y khong phai 1a bi)
- Mb dun: |a +bi|=+a® +b?
- S8 phttc lién hop: z =a—bi (d6i dau phin ao)
- Diém biéu dién ctia s6 phic z=a+bi 1a M (a;b) trén mat phang Oxy
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a=a'
b=b'

- Cong va trir s6 phtre: Lay phan thuc cong va trit cho nhau, phan ao cong va trir cho

- Hai s8 phtec bang nhau a+bi=a'+b'i <:>{

nhau nhu cong trir da thirc bién i
- Nhan s8 phttc: Thuc hién nhuee nhan da thiee bién i va thay i? =-1
- Chia: Nhan ca ttr vd mau vdi lién hop ctia mau.
2. Phuwong trinh bac hai véi A<0
Khi A <0, phuong trinh ax” +bx+¢ =0(a # 0) c6 hai nghiém la s§ phuec.

—b+iv-A

Cong thirc nghiém phuwong trinh bac hai voi A <0: X =

2a

Hai nghiém 1a hai s& phtec lién hop.
3. Cac dang bai thuwong gap
3.1. Céc dinh nghia s phtc

Cach giai: Tu luan. Thudc ly thuyét dé tra 1oi
Cau 179. SO phtic z =3+4i c6 diém biéu dién la

A. M (3,4) B. N (4;3) C.P(3,-4) D. Q(4;-3)
Cau 180.  Tim phan 4o cta s phttc Z=5-7i

A.5 B. 7i C. —7i D. -5

3.2. Tinh toan s6 phtrc: cdng, trir, nhan, chia, liy thira

Cach giai: MTCT.
3.3.Tinh toan két hop véi tra 16i phan thyc, 40, mé dun, lién hop, diém biéu dién

Céch giai: MTCT két hop 1y thuyét. Chu y st dung t6i da c4c 1énh md dun, lién hop
trén may tinh.

Cau18l.  Tim di€m biéu dién caa s6 phtic (2+ i)3 +(1-1).

A. (10; 3) B. (9;-2) C. (3; 10) D. Dap an khac
Cau 182. Tinh m6 dun cta s phtic z biét z = 37 _A:_ +2-3i.
— 4]

A.9 B.3 C. 13 D. J/21.

3.4. Tim diéu kién dé hai s6 phitc bang nhau
a=a'

Cach 1. Ty luan: Bién d6i, sap x&p vé ding dang a+bi=a'+b'i réi lap hé {b b

VD: Tim x vay d& 2x—y+(x+y—1)i=x+1+(xi-1)i

Giai:

Truwdc hét ve€ phai chua ¢d dang a+bi (do ¢é tdi hai vi tri ¢d chi
i) nén ta bién doi
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*Chil yf i2 =1

2x—y+(x+y—1)i:x+1+(xi—1)i

<:>2x—y+(x+y—1)i:x+1+xi2—i

S 2x—y+(x+y-1)i=1-i

2x—-y=1 {x:l
=

Lap hé
P '{x—y—lz—l y=1

Cach 2. May tinh: Dung 1énh CALC thay d4p an vao d@é bai. Hai vé bang nhau thi

nhan

*0 dap an C, ta lin luot dn
CALC

1=

2=

= (mdy ra vé'trdi la 1+31i)
= (may ra véphai la 1+3i)

VD: Tim diéu kién cta x;y dé& (2x—1)+(y—2x+3)i=(-x+y)+3i
2 1

2 1
A. x=-1Ly=-2 B. x==;y== C.X=Ly=2 D. X=——=;y=—=
y 5y5 y 5y 5

Giai:
An MODE 2, nhdp cung ltc hai biéu thirc vao mdy, cach nhau
bdi ddu hai cham.

CHPLA Wath & WP i &

(2N-11+0Y-2%+300 | 42A+3015 C-A+Y )

Nhap vao may
An CALC, may hoéi x =, y=

Ta an cac x, y trong dap an vao. VD d4p an C ta c6 hai vé'la 1+3i
Vay chon C

Cau 183.  Tim cdc sd thuc X;y d€ (2x—3yi)+(1-3i)=—1+6i

A. x=1y=-3
C.x=-1Ly=-1

B. x=-1Ly=-3
D. x=1Ly=-1

Cau 184. Tim hai s thue X;y thoa man (2X - 3yi)+ (3 — i) =5x—4i

A x=-Ly=-1
C.x=-1Ly=1

B. x=Ly=1
D. Dap an khac

3.5. Giai phwong trinh bic hai véi hé s thuc
Cach giai. Dung MTCT

VD: Giai phuong trinh z* —4z+9=0
Giai: St dung chitc ndng gidi phwong trinh bac hai cia mdy tinh
ta cd nghiém la 2-5i va 2+5i

) T v e B F
ax2+bx+c=0 axZ+bx+c=0
X1= Xa=

Yi

2+5 i 2-45i
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CHUONG V. HOAN VI, CHINH HQP, TO HOP

1. Dinh nghia, cong thitc

Cho tap hop A gom n phan tu.

- Mbi cach sép X€p TATCAn phan te duoc goi la mot hoan vi ctia n phan tie do.

Co6 P, =n! hoan vi

- Mbi cach CHON RA k phan t va SAP XEP k phan t& d6 goi la mot chinh hop chap

k ctia n phan t&
n!

(n—k)!

- Mbi cach CHON RA k phan ttr goi 1a mot t6 hop chap k ctia n phan tir. (khong sap
X€p).

Hay: mdi tap hop con gom k phan ti ctia A 1a mot t8 hop chap k ctia n phan t.

Co A=

chinh hop.

n!
C6 Cf =——— t& hop.
"Tkin—ky P
2. Cac dang bai thuong gap
2.1. Chon cong thirc dung
Cach giai:
Thudc cong thizc
May tinh: Thay s6, trung két qua thi nhan.
Cau 185.  (Peé 2021) Véin la sd nguyén duong batky, n >3, cong thirc nao dudi day la

dung.
n! n! 3! (n-3)!
A A=—— B A= C. A= D. A’ =
A anoar P T CA T DA
Cau 186.  Cd bao nhiéu hodn vi ctia n phéan ti (n>LneN)
A.n B. n? C.n" D. n!
Cau 187.  Cong thirc nao dudi day tinh sd chinh hop chap k ctia n phan tk
n! n! n!
A. — B. C. k! D. ——
k! (n—k)! ki(n—k)!
Cau 188.  Cong thutc tinh s6 t6 hop chap k ctia n phan tk
n! n! n!
Al ——— B. — C. —— D. nl(n—k)!
ki(n—k)! k! (n—k)! (1K)
Cau 189.  Cob bao nhiéu t6 hop chép 3 cua 7 phan tk
A.35 B. 21 C.10 D. 210
Cau 190.  (Minh hoa 2023) Cho tap hop A gém 15 phan tr. S6 tap con gdm 2 phan tir cua
A bang
A. 225 B. 30 C. 210 D. 105

77



2.2. Tim s8 cach chon
Cach giai:
Thudc khai niém va sit dung diing cong thitc.
Phdi hop véi quy tac cong va quy tac nhan.
Cau 191. (Pé 2022) Tt cac chr sd 1, 2, 3, 4, 5 c6 thé lap dugc bao nhiéu s6 ty nhién c6 ndm
chit s6 d6i mot khac nhau?
A. 120 B. 3215 C.1 D.5
Cau 192. Trong t0 c6 5 nam va 6 nt. Chon ra hai ban nam va hai ban ni tdp van nghé. Co
bao nhiéu cach chon
A. 330 B. 25 C. 150 D. 4
Cau 193.  Trong hop c6 6 qua cau xanh va 7 qua cau dé. Chon ra 3 qua cau xanh va 2 qua
cau do. Co bao nhiéu cach chon?
A. 42 B. 1287 C. 420 D. 41
Cau 194. Trong chi doan c6 15 doan vién. Can chon ra 3 doan vién lam bi thu, pho bi thu
va uy vién. C6 bao nhiéu cach chon
A. 45 B. 2730 C. 455 D. 15

CHUONG VI XAC SUAT
1. Dinh nghia, cong thic
- Phép thtr: la mot thi nghiém, mot phép do...
- Khong gian mau Q 1a tap hop cc kha nang c6 thé xay ra khi thiee hién phép thir.
- Bién ¢6: 1a tap hop con ctia khong gian mau. Ciing 1a mot truong hop nao dé xay ra
khi thiec hién phép thtr.
- Cong thtic xdc suét cua bién ¢ A: P(A)= % . Trong d6 N(Q); n(A) Tan luot la &
phan t ctia khong gian mau va bién c6.
- Xéc suét ctia bién ¢ ddi: P(A) =1-P(A) .
2. Cac dang bai thuwong gap
2.1. Tinh xac suét caa bién c6
Cach giai: Ty luan
X4c dinh phép tht va tinh s& phan tir cia khong gian mau.
X4c dinh bién c6 va tinh sd phan t& cua bién c6

Xéc sudt: P(A)= :Eg;

Dé tinh s6 phan tt, ta ¢ thé liét ké hodc dung hoan vi, chinh hop, to hop.
Cau 195. Chon ngéu nhién 3 s0 tur tap hop S={1, 2, 3, 4, 5.., 11}. Tinh xac sudt d€ tong ba sd
duoc chon la 12
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1 B. & c. p. 2L
165 165 165 165
Cau 196. Trong t3 c6 4 ban nam va 5 ban nit. Chon ra ngau nhién 2 ban. Tinh xac suat d&

hai ban ntt duwogc chon.
N N ¢ 10 0. &
9 9 36 36
Cau 197.  (Pé thi 2021 —-ma 114) Tt mot hop chira 12 qua béong gém 5 qua mau do va 7 qua
mau xanh, 18y ngau nhién dong thoi 3 qua. X4c suat d€ 1dy duoc ba qua mau do bang
1 . SR
22 44 12 7
Cau 198. (D@ thi 2018). Tkt mdt hop cd 9 qua cau do va 6 qua cau xanh, 14y ngau nhién
dong thoi 3 qua cau. Tinh xac suat dé€ ca ba qua 1dy ra déu mau xanh.
A. 12 B. > C. 24 D. 4
65 21 91 91
Cau199.  (Pé thi 2021). Tkt mot hop chira 12 qua bong gom 5 qua mau do6 va 7 qua mau
xanh, 18y ngau nhién dong thoi 3 qua. Xac suat dé 1dy duoc 3 qua mau do bang
1 7 5 2

A — B. — C. — D. -
22 44 12 7

Cau 200. (Dé thi 2022). Chon ngau nhién mot 8 tir tap hop cac s6 tw nhién thudc doan
[30;50] . X4c suat & 18y dwoc s6 c6 chit s6 hang don vi 16n hon chit s6 hang chuc bang
. B. > c i p. 3
21 21 21 21

CHUONG VII. CAP SO CONG, CAP SO NHAN
1. Cap s0 cong
Dinh nghia, cong thitc
- La day s& ma s6 ding sau ludn bang s§ ding trudc cong véi mot s6 khong doi d.
d goi la cOng sai.
-Vidu:1;5;9;13;17; 21...
u,=u, ,+d
- S6 hang tht n: u, =u, +(n-1)d

n(n-1) . (u+u,).n

d=
2

- Tong n sO hang dau tién: S, =u, +U, +..+U, =nNuU, +

2. Cap s6 nhan
Dinh nghia, cong thitc
- La day s6 ma s6 ding sau ludn bang s ding trudc nhan véi mot s khong ddi q.
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q goi la cong sai
-Vidu: 3; 6; 12; 24; 48; 96...
- S8 hang thien: u, =u,.q"*

- Tong n sO hang dau tién: S, =u, + U, +..+U_ =

3. Cac dang bai thuong gap

3.1. Tim cic s6 hang hodc yéu td d; S, .. ciia cap s6 cfng, cap s6 nhin
Ap dung cac cong thiic

Cau 201.  Cho cap sO cdng cb U, =5; cong sai d =4 . Tinh U,

A. u, =53 B. u, =49 C.u,=59 D. u, =64
Cau 202. Cho cdp s cong co U, =-3 ; cong sai d =-5 . Tinh Uy,

A. 10083 B. -10083 C. 20017 D. -20017
Cau 203.  Chocap so cong cd U, =5 va u, =—-3. Tinh cong sai d .

A.2 B.-2 C.-8 D. 8
Cau 204. Cho cap sd cong cd U, =4 va U, =7. Tinh cong sai d .

A. Khong xac dinh B. 3 C.-3 D.1
Céau 205. Cho cap so cong cd U, =3 va cong sai d=5. Tinh u,.

A1l B. 8 C.15 D.-2
Cau 206. Capsonhanco u, =6 va q=2. Tinh u,

A.u, =12 B. U, =3 C.u,=8 D.u,=4
Céau 207. CapsOnhancd u,=8 va q=4.Tinh u,

A.u,=32 B. u, =12 Cu,=2 D.u,=4
Cau 208.  Capso6nhancod u, =4 va u, =32. Tinh cong bdi ¢

A.qg=4 B.q=8 C.qg=28 D. =36
Cau 209. Capsonhancd u, =3 va u, =—6. Tinh cong bdi ¢

A.q=3 B.g=2 C.qg=-2 D.g=-9
Cau 210.  Cap sonhan cé u, =3 va cdong boi q=2. S6 hang tong quat u, la

A. 32" B. 3.2"" C.3.2"? D. 3.2"
Cau21l. Capsonhancod U, =2, cdngbodi q :% . Tinh S
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