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PHEP TINH LUY THUA

.q Ly thuyét
)
L

1. LUy thUa véi sé mi nguyén.

:g,’ainh nghia:
Cho n la mdt s6 nguyén dwong. Ta dinh nghia:
e Voéia lasdthuctuyy: a" =aa..a(n thiraso a).

e Vbéia lasdthuckhac 0: a’=1a™" =in.

a
* Trong biéu thiec a”, a goila cosd, m goila sé mda.
¥ Ly thtra v6i s6 mit nguyén cé cac tinh chat nhu liy thira véi s6 ma nguyén duong.
V6i a#0;b+#0 va m;n la cac s6 nguyén, ta co:
m

Elm.ﬂn :am+n a_n =ag"" (ab)m = am.bm (%J = a— (EJ = (Ej

a
(1) 0° va 07" khong c6 nghia.

(2)Néu a>1 thi a" >a" khiva chikhi m>n.
(3)Néu 0<a<lthi a">a" khivachikhi m<n.

.

2. Can béac n.

-@,Dinh nghia:

Cho s6 thuc b va s6 nguyén duong n=>2.

* S0 a dugcgoilacanbac n cias6é b néu a" =b

¥ Ta co cac tinh chat sau (voi diéu kién cac can thire déu c6 nghia):

da_u{“ Khin/2 @ Wb = alb q/gzﬂ,w,vwo

| khin:2 4y

@ o =(3a) ® el ="la
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nle beR | ¢ Cé duy nhat mot can bac n cta b, ky hiéu o .

b<0 | ¢ Khong ton tai cdn bac n ctia b

b=0 | « CO&mbétcanbacnchabla0

n chan
¢ Co6 hai bac n cua a la hai s6 d6i nhau,

b>0

¢ Can c6 gia tri dwong ky hiéu la b, can 6 gia tri am ky hiéu la b
» N&u 1 chin thi ¥b c6nghia chikhi b> 0.

= Néu n lé thi {/1_7 ludn cé nghia véi moi s6 thuee b.

3. LUy thUa v8i s6 mo hi ti

-@,Dinh nghia:

~N \ N ~ ? m /4
Cho s0 thuc 1 >0 vaso htruti r=—, trong d6 m,neZ, n>0.
7

m
n m

Lty thira cia a véisd mi 7, ki hiéu la 2", dwoc xac dinh boi a” = a" =Xa
4. LUy thua véi s6 mi thyc:
o
-g{)inh nghia:
Gidi han caa day s6 (a’” ) goi la iy thtra cua s6 thwec duwong a v6i s6 ma .

w Ki higu: a" =lima” véi a = limr,.

H—>+x
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.‘:; Bai tap
)

B~ Dang 1. Tinh gid tri biéu thuc

— g‘\‘= Phuwong phap )
M St dung phdi hop linh hoat c4c tinh chét caa lity thira.

M Chon a;b 1a cac s thue duwong va «; 3 la cac s6 thuc tuy y, ta cé:

aa’ =g’ Q _ gt (a“‘ ).4 _ g
a
serer offr o)

E‘E_‘@\Vi dy 1.1.

Pua cac biéu thirc sau vé dang lay thira

(1) Vava (a>0) ) Y24 3 5b§/§(a,b>0).

160,75 a

= Loi giai

E‘E_‘@\Vi du 1.2.

Tinh gia tri cua biéu thirc
1 = -1,25
(1) P=3-48 (2) =273 3) A= {%J . [LJ

> Loi gidi
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BBz

Tinh gia tri cua biéu thirc

3 -4
1 (1
35.[] +(22) (]
492 544
(1)A:34.33;25-24 (2>B: & 0 4—|'
g o) B e o5, (3)[L
) 2125

E‘E_‘ Vidy 1.3.

Thuc hién cac yéu cau sau:

(1) Cho 4 +47 = 7. Tinh gi4 tri bifu thie P=—212 ¥2
8—4.2" —4.2"
(2) Cho 9" +9* = 23. Khi d6 biu thirc A = ?*3*; - Z véi g 12 phan s3 t6i

gianva a,beZ . Tinh a.b.
= Loi giai
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R Dang 2. RUt gon biéu thuc

— a\? Phwong phap )

M St dung phdi hop linh hoat cac tinh chat cta liy thira.
M Chon a;b 1a cac s6 thue duwong va «; 3 1a cac s6 thyce tuy vy, ta co:
a'‘a’ =a"’ a—, =g’ (ﬂ“ )3 =q""’
7
N a (a3 a” a —(¥ b (a3
cwr-er  off o
b b" b a
B on:
Rut gon cac biéu thiee:
1 \J'E—l z
(1)P=a‘5.{ J véia>0 (2) Q=a*:3a v6ia>0
a
1
36 1
(3)K=X\/;,vc’yix>0 @) M=xYx véi x>0
ix
= Loi gidi

E@\Vi dy 2.2.

Thuc hién cac yéu cau sau:

3
(1) Cho a 1a mdt s6 thuc dwong. Viét biéu thiec P = a® .i/a_z dudi dang lay thira
v6i s6 mi hiru ti.

(2) Viét biéu thire P =13/x4/x (x>0) dwdi dang luy thita v6i s6 mit hitu ty.
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R~ Dang 3. SO sAnh

(1) Néu a>1 thi a” >a" khiva chikhi 4= > 4"
(2) Neu m > 1 thi 0<a<l khiva chikhi 4= - 4.

E‘E_‘Q\Vi dy 3.1.

Thuc hién cac yéu cau sau:
(1) Cho A=199"%;B=199 " .Sosénh A, B.
(2) Sap theo A=3"",B=11""va C =1331""" theo thtt tu tir 16n dén bé.

= Loi giai

EE‘ Viduy 3.2.
Véi nhitng gia tri nao cua a thi
1) a*>a 2) (:1—1)2 > (a—l)\g
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R~ Dang 4. Bai todn 1ai kép

— 2\? Phwong phap )

[ S6 tién 1ai khong chi tinh trén s6 tién gdc ma con tinh trén so tién 1ai do tién goc d6 sinh

ra thay doi theo tirng dinh ky.

M Cong thue: [T, =T, (1 + ?’)n

& Trong do:
T : SO tién ca von 1an 13i sau n ky han;
T,: SO tién gui ban dau;
n: S6 ky han tinh 13i;
r : Lai suat dinh ky, tinh theo %.

EE‘ Vidy 4.1.

Mot ngudi gtri 100 tridéu dong vao ngan hang véi 1ai suat 0,4% / thang. Biét rang néu
khong rut tién ta khéi ngan hang thi ¢t sau mdi thdng, s& tién 1ai sé duoc 1ap vao
von ban dau dé€ tinh 1ai cho thang tiép theo. Hoi sau 6 thang, nguoi d6 dwoc linh s6
tién bao nhiéu, néu trong khoang thoi gian nay ngwoi d6 khong rut tién ra va 1ai xuat
khong thay d6i?

EB.vicy 2

Mot hoc sinh A khi du 18 tudi duoc cha me cho 200000000 VND. S§ tién nay dwoc
bao quan trong ngan hang MSB véi ki han thanh toan 1 nam va hoc sinh A chi nhan
duoc s6 tién nay khi hoc xong 4 nam dai hoc. Biét réng khi du 22 tudi, so tién ma hoc
sinh A dwgc nhan séla 243 101 250 VND. Vay lai suat ki han mot ndm ctia ngan hang
MSB la bao nhiéu?

= Loi gidi

" & Bién soan: LE MINH TAM - 093.337.6281




Chuong VI.

HAM SO MU & HAM SO LOGARIT

EB.vicy s

Ong Pai méi xin duoc viéc lam nén ghri tiét kiém vao ngan hang véi hinh thite cte
mdi dau thang déng vao 5 triéu dong véi 1ai suat 0,33%/ thang. Tinh s& tién ma dng
Dai thu dugc ttt ngan hang sau 5 nam.

E‘E_‘Q\Vf du 4.4.
Ong Binh vay v&n ngan hang véi s3 tién 100000000 dong. Ong du dinh sau dtng 5
nam thi tra hét no theo hinh thitc: sau ding mot thang ké tir ngay vay, ong bat dau
hoan ng, hai lan hoan ng lién tiép cadch nhau dting mot thang, sd tién hoan ng & mbi
[an 1a nhu nhau. Hoi theo cach do, s6 tién a ma 6ng sé phai tra cho ngan hang trong

mdi [an hoan no 1a bao nhiéu? Biét 1ai suat hang thang 1a 1,2% va khong thay d6i

trong thoi gian 6ng hoan no.
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E‘E_‘ Vidy 4.5.

Lai suat cho vay tai PVcomBank trong thang 5/2022 rat wu dai, ¢ mutc 5%/nam, dwoc
ap dung trong 6 thang dau, tir thang thit 7 tro di an dinh mitc 1ai 12%/nam. Tai ngan
hang nay, thoi han cho vay mua nha t6i da la 20 ndm, mttc vay toi da 85% gia tri tai
san dam bao. Mot nguoi c6 kha nang tra cd dinh hang thang 1a 15 triéu. Gia st nguoi
dé ¢ thé muon nguoi than 15% gid tri can nha, néu dwoc st dung gdi vay 6 trén
v6i thoi han t6i da va mtc vay t6i da thi ¢6 thé mua dwgc can nha cé gia tri t6i da
khoang?
= Loi giai
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.q Luyén tap
L

Cau 1. Tinh gid tri biéu thic:
(1) E=2""4"
1

(3) N=2019"? | = _
2019

2\/572 JB+2

}\/20_20—2

(5 M=

Cau 2. Tinh gi4 tri biéu thic:

:(2\/6_5)2020(2\/€+5)2021
:(7+4\/§)zozo (4\/5_7)2019
:(3+2\/5)2018.(\/§_1)2019

- (2+3J§)mo .(12JE+ 22)2 .(22—12\/5)52

Thu gon cac biéu thikc sau (biét rang cac biéu thikc ludn cé nghia):

Cau 3.

1) P=+x3Ax3x°

;<

x6 y+xy

Teedy 1)

& Bién soan: LE MINH TAM - 093.337.6281

2’2" +5°5

(2) P= -
10°:10%-(0,1)

@) T = (22020 + 2(1_ 22019 ))3/5

{55 545
Jsi5 5

2 S:(\/_ )2020 (\/_+2)2021
:(2\/5_\/5) (@4_\/]5)2019

6) Y=

2) Q=xix 8

x—9x7t

1
\/; —3x 2

(6)T—\/x3,3/x ,4/ NDE \4/_5
553/9 a
2) B= b a\/;

7
@

a-b i+ e
ot st

@) s=

4) X =

6) R
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(7) F= a"+b™" _a*”—b*” @8 E a3\/5+b3\/_ \/—
a"-b" g +b" Ca+ily
Cau 5. Thu gon cac biéu thikc sau (biét rang cac bidu thiic ludn c6 nghia):
6
a+b s~ 3\ HE -
— _ . _ — 3 2} 3 3
1 1 1 1 1 1
B) Q= Va2 a2 .\/;” (4) O=| 2a* -3b* || 2a* +3b* || 4a® +9b?
a+2\a+1 a-1 | a
/15
) . ) ; 2 aS[az—azJ
: a
ﬂ4 alZ_alZ

1 2
1+=(2"-27") -1

(7) L= \/ +4( )
\/1+£11<2"—2")2 +1

8 u [ff &MJJMzJ/
xy+\/_y x\/_ \/_y Xty x-y

Cau 6. Thuc hién cac yéu cau sau:

(1) Biét 4* +47 =6. Tinh gia tri ctia biéu thirc A = \/L—“f .
16" +167" +2

F+37+2
1-3° -3

(2) Biét 9* +97* =3. Tinh gid tri cua biéu thitc P =
Cau 7. Thuec hién cac yéu cau sau:

(1) Cho A=199"; B=2003"° va C=40000'". So sanh A, Bva C.

(2) Sap theo A=3",B=11""va C =121"" theo thit tw tlr 1én dén bé.

(3) Viét cac s6 A=2": B=3" va C=5% theo thi tu tir bé dén 16n.

112 12° 992 10002

J ; 1 99
4)Hay sap xép A=—; B=
W Hay sapxép A=105 (1000]

2
:(i+i...+i+ L ]theothﬁztutfrbé

dén 16n.
Céu 8. Véinhiing gia tri nao ctia a thi

(1) 1\5/11_7 > E/a_z 2) (a—l)% > (u—l)%

3) (a-1) <(a-1) > @) (a-1)* > (a-1)"
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Cau 10.

Caun.

Cau 12.

Cau 13.

Cau 14.

Céu 15.

Cau 16.

Cau 17.

Chuong VI.
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(5) (2a-3)" 2(2a-3)" 6) (2 —1)ﬁ >(a” -1)
So sanh hai s0 a va b, biét:

(1) (x/E—l)u >2+1> (\/E—l)b (2) (x/E—l)a > (\/E—l)b

Cho ax® =by® =cz® va 1100 Tin gia tri biéu thitc R = 3[ax’® +by* + cz°
Xy z

Bac Hiéu dau tw 100 triéu dong vao mot cong ti theo thé thire 1ai kép véi lai sudt 8,25%
nam. Hoi sau 5 ndm mai rat tién 1ai thi bac Hiéu thu dwoc bao nhiéu tién 13i? (Gia s
1ai suat hang ndm khong d6i va lam tron dén hang phan nghin).

Ong An gt tiét kiém 50 triéu dong vao ngan hang véi ky han 3 thang, 1ai suat 8,4% /
nam theo hinh thitc 13i kép. Ong gtri dugc ding 3 ky han thi ngan hang thay ddi 1ai suat,
ong gui tiép 12 thang nira véi ky han nhw ¢t va 1ai suat trong thoi gian nay 1a 12% /
nam thi 6ng rut tién vé. SO tién 6ng An nhan duoc ca goc va 1ai tinh tir luc gui tién ban
dau la bao nhiéu? (lam tron dén chi s6 hang don vi).

Mot ngudi giri tiét kiém sd tién 80000000 dong véi 1ai suat 1a 6,9% / ndm. Biét rang tién
1ai hang nam dwoc nhap vao tién goc, hoi sau dung 5 ndm nguoi do6 c6 rut duoc ca gdc
va 1ai s0 tién gan v4i con s6 nao nhat sau day ?

Ong Tt du dinh giri vao ngan hang mét s tién véi 1ai suat 6,5% mot nam. Biét rang c
sau mdi ndm s tién 1ai duwoc nhap vao von ban dau. Tinh s tién t6i thidu x (triéu dong,
xeN) 6n Tt gli vao ngan hang dé€ sau 3 nam s& tién 1ai ¢t mua chiéc xe gan may gia
tri 30 triéu dong

Dbé dau tu dy an trong rau sach theo cong nghé madi bac Nam da lam hgp dong xin
vay vOn ngan hang véi s6 tién 100 triéu dong vdi lai xuat x% trén mot nam. Diéu kién
kem theo ctia hgp dong la so tién 1ai thang trude sé duoc tinh lam von d€ sinh 1ai cho
thang sau. Sau hai nam thanh cdng vdi du an rau sach cia minh, bac Nam da thanh
toan hgp dong ngan hang sd tién lam tron 1a 129.512.000 dong. Khang dinh nao sau
day dung?

Do thoi tiét ngay cang khac nghiét va nha cach xa treong hoc, nén mot thay gido
mudn dung 5 nam nita c6 500 triéu dong d€ mua 6 t6 di lam. D€ dat nguyén vong,
thay c6 y dinh mdi thang danh ra mot 8 tién c§ dinh gti vao ngan hang (hinh thic 1ai
kép) véi 1ai sudt 0,5% /thang. Hoi s8 tien it nhat can danh ra mbi thang dé gui tiét
kiém la bao nhiéu?

Mot nguoi gii 100 triéu dong vao tai khoan tiét kiém ngan hang véi 1ai suat 0,6%
/thdng, ct sau mdi thang nguoi d6 rat ra 500 nghin dong. Hoi sau ding 36 Ian rat
tién, s6 tién con lai trong tai khoan ctia nguoi d6 gan nhat véi phuong an nao dudi
day? (biét rang 1ai sudt khong thay d6i va tién 1ai mdi thang tinh theo s6 tién c6 thuc t&
trong tai khoan ctia thang do).
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Cau 18.

Cau 19.

Céu 20.

Cau 21.

Cau 22.

Cau 23.

Cau 24.

Cau 25.

Céu 26.

Chuong VI.
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Chi Lan ¢6 400 triéu dong mang di gui tiét kiém ¢ hai loai ki han khéc nhau déu theo
thé thic 1ai kép. Chi guri 200 triéu dong theo ki han quy véi 1ai sudt 2,1% mot quy, 200
triéu dong con lai chi gri theo ki han thang véi 1ai sudt 0,73% mot thang. Sau khi gtri
duoc dang 1 nam, chi rut ra mot nira s tién 6 loai ki han theo quy va gti vao loai ki
han theo thang. Héi sau dting 2 nam ké tir khi gui tién [an dau, chi Lan thu duoc tat ca
bao nhiéu tién 1ai (lam tron dén hang nghin)?

Mot nguoi guri tiét kiém ngan hang, mdi thang g 1 triéu dong, véi 1ai kép 1% trén
thadng. Sau hai nam 3 thang (thang thi 28) nguoi d6 ¢ cong viéc nén da ruat toan bo
goc va lai vé. Hoi nguoi d6 dwoc rut vé bao nhiéu tién ?

Bac Hiéu dau tw 100 triéu dong vao mot cong ti theo thé thire 1ai kép véi lai sudt 8,25%
nam. Hoi sau 5 ndm mai rat tién 1ai thi bac Hiéu thu dwoc bao nhiéu tién 13i? (Gia s
1ai suat hang ndm khong d6i va lam tron dén hang phan nghin).

Ong An gt tiét kiém 50 triéu dong vao ngan hang véi ky han 3 thang, 1ai suat 8,4% /
nam theo hinh thitc 13i kép. Ong gtri dugc dung 3 ky han thi ngan hang thay ddi 1ai suét,
ong gui ti€p 12 thang ntta véi ky han nhw ci va 1ai sudt trong thoi gian nay la 12% /
nam thi 6ng rut tién vé. SO tién 6ng An nhan duoc ca goc va 1ai tinh tir luc gui tién ban
dau la bao nhiéu? (lam tron dén chi s6 hang don vi).

Mot nguoi giri tiét kiém s6 tién 80000000 dong véi 1ai sudt 1a 6,9% / ndm. Biét rang tién
1ai hang nam dwgc nhap vao tién goc, hoi sau dung 5 ndm nguoi do6 c6 rut duoc ca gdce
va 1ai s0 tién gan v4i con s6 nao nhat sau day ?

C)ng Tu dy dinh gi vao ngan hang mot so tién voi 1ai suat 6,5% mot nam. Biét réng c
sau mdi nam sé tién 13i dwoc nhdp vao von ban dau. Tinh s6 tién t6i thiéu x (triéu dong,
xeN) 6n Tt gli vao ngan hang dé€ sau 3 nam s& tién 1ai ¢t mua chiéc xe gan may gia
tri 30 triéu dong

Mot nguoi gt goi ti€t kiém linh hoat cta ngan hang cho con véi s6 tién 1a 500000000
VND, 1ai suat 7%/nam. Biét rang nguoi Ay khong 14y 1ai hang nam theo dinh ky s6 tiét
kiém. Hoéi sau 18 nam, s6 tién ngureoi d6 nhan ve 1a bao nhiéu? ( Biét rang, theo dinh ki
rat tién hang nam, néu khong 14y 1ai thi s6 tién duwoc nhap vao thanh tién goc va so tiét
kiém sé chuyén thanh ki hang mot nam tiép theo ).

Vao 4 nam trude, chi Thuong c6 gii vao ngan hang mot so tién 1a 20 triéu dong theo
hinh thac 1ai kép ¢ ky han. S6 tién hién tai chi nhan duoc la 29,186792 triéu dong. Biét
rang, 1ai sudt ngan hang tai thoi diém ma chi Thuong gt tién 1a 0,8% /thang. Hoi ky
han k ma chi Thuong da chon la bao nhiéu thang?

Lai suat gui tiét kiém ctia cac ngan hang trong thoi gian qua lién tuc thay doi. BAc Manh
gtri vao mot ngan hang so tién 5 triéu dong véi 1ai sudt 0,7%/ thang. Sau sau thang giri
tién, 1ai suat tang 1én 0,9%/thang. Dén thang th 10, sau khi gt tién, 1ai sudt giam
xudng 0,6% / thang va giit 6n dinh. Biét rang néu bac Manh khong rtt tién ra khoi ngan
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Cau 28.

Cau 29.

Cau 30.

Cau 31.

Cau 32.

Céu 33.

Chuong VI.
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hang thi ctt sau moi thang, s8 tien 1ai sé duwgc nhap vao von ban dau (ta goi la 1ai kép).
Sau mot ndm gui tién, bac Manh rtt dwoc sd tién 1a bao nhiéu? (biét rang trong khoang
thoi gian nay bac Manh khong rut tién ra)

Tinh d&n dau nam 2011, dan sd toan thanh phd A dat xap xi 905.300ngudi. Mdi ndm
dan s6 thanh phd tang thém 1,37% . D€ thanh phd A thuc hién tot cha trieong 100% tré
em dung do tudi dé vao 16p 1 thi dén nam hoc 2024 — 2025 s6 phong hoc can chuan bj
cho hoc sinh 16p 1 (mdi phong 35 hoc sinh) gan nhét véi s§ nao sau day; biét rang su di
cu dén, di khoi thanh phd va tré ti vong truedce 6 tudi déu khong dang ké, ngoai ra trong
nam sinh cua Itta hoc sinh 16p 1 d6 toan thanh phd ¢6 2400 nguoi chét.

Su tdng tredng ctia mdt loai vi khuén tuén theo cdng thitc N = A.e”" trong d6 A 1a s8
luwong vi khuan ban dau, r la ti 1é tang truong (r > 0) va t la thoi gian tang truong.
Biét s6 luong vi khuan ban dau cé 250 con va sau 12 gio la 1500 con. Hoi sau bao lau
thi s6 lwgng vi khudn tang gap 216 lan s6 luong vi khuan ban dau?

On A vay ngan hang 96 triéu dong véi 1ai suat 1% thang theo hinh thttc mdi thang tra
gop sO tién giong nhau sao cho dung hai ndam thi hét ng. Hoi s6 tién 6ng A tra hang
thang la bao nhiéu? (lam tron dén hai chit sO sau ddu phay).

Ong Binh gt tdng cong 320 triéu dong & hai ngan hang X va Y theo phwong thitc lai
kép. SO tién thit nhat giri 0 ngan hang X véi lai suat 2,1% mot quy, gii trong 15 thang.
SO tién con lai goi 0 ngan hang Y véi 1ai suat 0,73% mot thang trong vong 9 thang.
Tong loi tiec 6ng Binh c6 dwoc sau khi rat tién ¢ hai ngan hang la 27507768,13 dong.
Hoi s6 tién 6ng Binh lan luot gri 6 hai ngan hang X va Y 1a bao nhiéu?

Mot nguoi g ngan hang 100 triéu dong theo hinh thtec 1ai kép, 1ai sudtr =0,5% mot
thang (k€ tir thang th 2, tién 1ai duoc tinh theo phan tram tong tién c6 dugc ctia thang
triede d6 vai tién 1ai cua thang trude d6). Sau it nhat bao nhiéu thang, nguwoi d6 c¢6 nhiéu
hon 125 triéu.

Mot nguoi lap ké hoach gt tiét kiém ngan hang nhuw sau : Dau thang 1 nam 2018 nguoi
do gti 10 triéu dong; sau moi dau thang tiép theo, ngudi d6 giri s8 tién nhiéu hon 10%
so v6i s8 tién da gtti 0 thang lién trudc d6. Biét rang 1ai sudt ngan hang khong doi 1a
0,5% mdi thang va dwoc tinh theo hinh thirc 1ai kép. Véi ké hoach nhu vay, dén hét
thang 12 nam 2019, s6 tién cta nguoi do trong tai khoan tiét kiém la bao nhiéu (lam
tron dén hang nghin).

Chi Lan ¢6 400 triéu dong dem di gwri tiét kiém & hai ki han khac nhau déu theo thé thire
1ai kép. Chi gi 200 triéu dong theo ki han quy véi lai sudt 2,1% mot quy, 200 triéu dong
con lai chi giri theo ki han thang véi 1ai sudt 0,73% mot thang. Sau khi giri dwgce 1 nam,
chi rut mot ntra sO tién ¢ loai ki han theo quy va gt vao loai ki han theo thang. Hoi sau
ding 2 nam ké tr khi gtii tién lan dau, chi Lan thu dwgc tat ca bao nhiéu tién 1ai (lam
tron dén hang nghin)?
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Cau 34. C6 hai co so khoan giéng A va B. Co s& A: gia khoan ctia mét khoan dau tién 1a 8000
dong va ké tir mét khoan thit hai, gia cia mdi mét sau ting thém 500 dong so véi gia
cua mét khoan ngay truede dé. Co so B: gia khoan cua mét khoan dau tién la 6000 d6ng
va ké tir mét khoan thit hai, gia cia mdi mét sau tang thém 7% gia so véi gia cia mét
khoan ngay trudc d6. Mot cong ty gidng cay mudn thué khoan hai giéng véi do sau lan
luot la 20 mét va 25 mét d€ phuc vu san xuét. Gia thiét chat luong ciing nhu thoi gian
khoan giéng cua hai co s¢ la nhu nhau. Cong ty &y nén chon co so nao dé tiét kiém chi
phi nhat?
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PHEP TINH LOGARIT

.q Ly thuyét
)

1. Khdi niém logarit.

-@,Dinh nghia:

Cho hai s6 duwong a, b véi a=1.
R~ S8 a thoa man dang thirc a" =b dwoc goi la 1dgarit co s6 a cta b va ki hiéu 1a log, b
R~ Taviét: a=log b a" =b.
a>0
R~ log b xacdinh < {a#1
b>0

2. Tinh logarit bding mdy tinh cam tay.

(1) Logarit co s6 10 dwoc goi la logarit thap phan. Ta viét loga hoidc lga thay log,,a

(2) Logarit co s6 e dwoc goi la logarit tw nhién. Ta viét Ina thay log, a.

3. Tinh chdt cOa phép tinh logarit
Véi O<a#1L b,c>0, aaeR,khidé:

(1) log, (bc) =log, b+log, (2) log, (Ej log b-log, c
c

(3) log, b" =a.log, b (4) a5 =
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Dac biét v6i a;b duong, a #1 ta co:

(1) log, :} =—log, b 2) log, 4b = llog” b (n € N*)
n

4. Céng thuc ddi co sé

?@

1
Cho céc s6 duong a,b,c véi a#1;b#1.Ta c6 logaczﬁ
log, c
Dac biét ta co:
1
(1) log b= b#1 (2) log ,b=—log b (m=0
0g, logbﬂ ( ) gﬂ " 2., ( )
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.‘:; Bai tap
)

B~ Dang 1. Tinh gid tri biéu thuc

— 7,\? Phuwong phap ) \
M Ap dung cac tinh chat — cong thiic d& biéh d6i
log a=1, log, 1=0 a" =b, log, (u” ) =«
log, (b.c)=log, b+log, ¢ (Tich - tong)
01 skl log, b_ log b-log, ¢ (Thuong - hiéu)
c
Dacbiét:voia, b>0,a#1 Iogﬂ%= ~log, b
log b" =alog b log , b= %logﬂ b
02 Cong thiic “bay” i
Dic bigt: log 4b =—log b
n
, . log b
03 Péi co sb log, b=—*— log b=log c.log b
log a
BB
I Cho 0<a#1. Tinh gi4 tri ctia biéu thtic a5, I

= Loi gidi

IEE_‘@\W du 1.2.

Tinh gia tri ctia biéu thtec A =2log,12+3log,5—1log,15-1log,150. I
= Loi gidi

E@\Vi duy 1.3.

Cho cac s6 duong a,b va a # 1
Rut gon biéu thic K =log, b’ +2log , b* +3log , b° —4log , b* ta duogc
= Loi gidi
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R Dang 2. Biéu dién logarit

— a\? Phwong phap )

Ta thuc hién theo cac budc sau

* Budc 01. Bién ddi cac biéu thirc logarit phu thudc vao tham sd a va b.

* Budc 02. Dat cac bi€u thitc logarit ctia cac s6 nguyén t6 la cacan x,y,z.
Tt d6 ta thu duoc phwong trinh hodc hé phuong trinh véi cac an x,y,z.
Ta tim cac 4n nay theo a,b

* Budc 03. Giai hé tim dugc tim x,y,z ... theo a,b.
Ttr d6 tinh dwoc biéu thitc theo cac tham so a,b.

b log b . 1

=log, a.
log _a e log, b &

Cac cong thitc nén tang la log,

E_E_‘ Vidy 2.1.
|

Cho a =log, 14 . Biéu dién log,, 16 theo a I
= Loi giai
EEJ Vidy 2.2
Tinh M =log,1250 theo a biét a=1log,5. I
= Loi giai
EEJ Vidy 2.3. )
I bat a=log,3 va b=log, 3. Hay biéu dien log, 25 theo a va b. I
= Loi giai
EEJ Vidy 2.4. )
Cho log, 6 =a; log, 7=0b. Hay biéu dién log,, 42 theo a va b. I

= Loi gidi
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EB.vicy2s

Cho log,2=a va log,5. Tinh log 60 theo a va b. I
= Loi gidi

Ig@w

Cho a=log,18 va b=1log, 60. Tinh log,2 theo a va b I
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.q Luyén tap
[

Cdau 35. Tinh gi4 tri biéu thic:

(1) K=10g s 4- ﬁ +1ne*™® (2) G = Dlo8:®+I0B:5
log,,5 log,5 log,10.log 2.1og, 4.10g, 10

(5) P= log(tanlo ) +log (tan 2° ) +...+log (tan 89° )
Cdau 36. Tinh gi4 tri biéu thirc:

1
(1) P=log . b*.log, a’ (2) E=log, (bz.lﬂ]
3) Q= ! > 4) G=log (a.i/a\/; )
log b.log, c.log_a !

(5) H=log, a¥aiaa (6) X =log b’ log, a*

Cau 37. Thuyec hién cac yéu cau sau:

(1) Cho log, x =a. Tinh gia tri ctia biéu thitc A =log, x* +log. x* +log, x theo a.
&2 g 8> 81 84
2

(2) Cho log, x =a. Tinh gia tri ctia biéu thitc P =2log,, 1 —log,,. x° +log_ 25
x

2

(3) Cho Inx =2. Tinh gid tri ctia bi€u thtrc T = 21n(\/a) —In (6—] +In3.log, (exz)

Jx

(4) Cho log,2=a, log,3=0. Tinh gia tri cia M =log, # :
15

1 . 2 ., e

(5) Cho log 3=2, log, 3= Z va log, 3= E . Tinh gia tri cua log_ 3
5 x3y2
(6) Cho log, (x*y*) =1. Tinh gié trj biéu thirc N = log ., ~—
X

Cau 38. Thuec hién cac yéu cau sau:

(1) Cho x, y 1a hai s thiee dwong, x =1 thoa log%yz%, logﬁxzs—yz.Tinh P=x"—y

(2) Cho céc s0 thue duong 4; b thoa log,a=x, log,b=y.Tinh M =log, (uzbs) theo x;y
5’a3b2

(3) Cho céc s8 thyee 4, b thoa 0<a=1Lb>0 va log, (a2b3) =1.Tinh N =log . i
a

Cau 39. Cho 4;b 1a cac s6 dwong 16n hon 1
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1+log,, x+log,, v
2log,,(x+3y) '

(2) Théa man a®+b*> =7ab. Tinh K = logisb.

(1) Thoa man a*+9b*> =6ab. Tinh M =

3a+b
1

(3) Théa man 9a* +b* =10ab . Tinh V =log
Thuc hién cac yéu cau sau:

(1) Cho log,3=a; log,5=0b. Tinh log, 105 theo a va b.

(2) Cho log,.3=a. Tinh log, 15 theo a.

(3) Cho log,,5=a, log,7=b va log,3=c. Tinh log, 35 theo a va b.
(4) Cho log,3=a,log,7 =b. Tinh log, 2016 theo a va b.

(5) Cho log,3=a, log,3=b. Tinh log,, 3 tinh theoa va b.

(6) Choa=1log,6, b=log, 7. Tinh log,, 42 theo a va b.

(7) Choa=1log,3 va b=1log, 3. Tinh log, 45 theo a va b.

(8) Cho a=log, 4, b=log, 4. Tinh log,,80 theo a va b.

(9) Cho a=log, 7; b=1log,5. Tinh log5§ theo 4, b.

10) Cho log,3=a;10og,5=0b. Tinh log,15 theo a, b.

Thuc hién cac yéu cau sau:

(1) Cho log,,5=a; log,7=b, log,3=c. Tinh log,, 35 theo a, b va c.
(2) Cho log,5=a; log, 7 =b; log,12=c. Tinh log,, 4200 theo a,b,c.

(3) Cho log,,5=a; log,7=b, log,3=c. Tinh ctia log, 35 theo a,b,c

log126

(4) Cho a=1log,5, b=log,7, c=log,3.Tinh I = (log%+log§+...+log%} theo

a,b,c

(5) Cho log,3=a; log,5="b; log, 2=c. Tinh log,,, 63 theo a,b,c.
Cho x, y, z la ba s6 thuc duwong lap thanh cdp sd nhan; log_ x, logJﬂ-y, log%z lap
thanh cdp s6 cong, vdi a la s6 thue duong khac 1. Gid tri ctia p = 9 +Y5 3z la
y z x

Cho cac s6 hang dwong a,b,cla s6 hang th m,n, p cia mot cdp s6 cong va mot cap s6
nhan. Tinh gié tri ctia biéu thic P =1log, a" b\ ")

1 1 1 1 190

+ + Fot =

log,x log,x log,x log,, x log,x

Goi n 1a s6 nguyén duong sao cho dung

véi moi x duong, x=1. Tim gia tri ctia bi€u thitc P =2n+3.
Hét
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HAM SO MU & HAM SO LOGARIT

Ham s6 mii — Ham s6 logarit

.q Ly thuyét
)

1. HGm sé mi

Tap xdc dinh D=R.
Tép gid tri T =(0;+0), nghia 1a khi giai phuong trinh ma dat ¢ =a'") thi >0.

- a>1 Ham s8 y =a" dong bién, khi d6: /" >t o f(x)>g(x).
Don i O<a<l |Hams8 y=a" nghich bién, khi d6: ' > o < f(x)<g(x).

!

) =a".1 ”,:’.”.1
Duo him (a )' a‘.Ina —>(a )' u'.a".Ina
(ex) =e" —>(e”) =e"u
Y Y
y: alf y: a:L.

_____/ -~ '\
O x

O Nhan xét:
(1) Db thi ham s8 y =a* (a>1) d6i xting v6i do thj ham s§ y =a*(0<a<1) qua Oy.
(2) Db thi di qua diém (0;1) va (1;{1).
(3) D9 thi lién tuc trén R.
)

(4) Db thi nam & phia trén truc hoanh.
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2. Ham sé logarit

Tap xdc dinh D:(O;+oo).
Tép gid tri T =R, nghiala khi giai PT ma dat ¢t =log_x thi t khong c6 diéu kién.
. Ham s0 y =log, x dong bién trén D, khi d¢:
Do dis “> loguf(x)>logug(x)<:>f(x)>g(x).
om de Ham s6 y =log_x nghich bién trén D, khi d¢6:
O<a<l log, f(x)>log, g(x) < f(x)<g(x).
' ' u'
(IOg” x‘) - x.Ina _><10g“ ‘u‘) - wlna
. 21 ' u
Dao ham (lnx)— = (x>0) —>(ln‘u) »
(ln” u‘)’ —n- Lot u‘
u
Nhan truc tung lam dwong tiém can ding
Y Yi
y = log,x y = log.x
D6 thi
’ /1 ll ’ l\ﬂ

O Nhan xét:
(1) DB thi ham s8 y =log, x(a>1) d6i xting v6i d6 thi ham s8 y =log, x(0<a <1) qua Ox.

(2) D6 thi di qua diém (1;0) va (a;1).
(3) D9 thi lién tuc trén (0; +oo) )
)

(4) Db thi nam & bén phai truc tung.
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.‘:; Bai tap
)

R Dang 1. T@p xdc dinh c0a ham sé

— a\? Phuwong phap )

Xétl#a>0: MHamso y= o' x4c dinh < f(x) xac dinh.

M Ham s6 y =log, f(x) xéc dinh < f(x)>0.

Piac biét: véi ham s6 y = logg(x) [f(xﬂn taluuy “mii n” ctia f(x) :

0 Néu n:2——DKXD cua ham s5 y =log_, [ (x )J g(x)

O Néu n/2——>DKXD ctia ham s6 y = 10g [ ( )J g(x

f( ) >0
=2Tém lai néu f(x) hodc ¢(x) cé “mii n” ta chti y xem “n” chan hay I¢.
EEoon
Tim tap xac dinh ctia cac ham s dudi day:
(1) y:logz(zx—3) (2) y:?’m (3) yzlogz(x2—9)

Tim tap xac dinh cta cadc ham s6 duwéi day:
(1) y =log,,, (3-x) (2) y =log, (2-x) (3) y=1n(—x2+3)
= Loi gidi
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EB.vicrs

Tim cac gia tri thye ctia tham s6 m d€ cac ham s6 dudi day co tap xac dinhla R.
1

(1) g = gV emest (2) y=log (x2 -2x-m+ l)

= Loi gidi

EBuvicons
C6é bao nhiéu gia tri nguyén cta mthudc doan [—2021; 2021] dé ham sd

y:log(xz—Zx—m+2) 6 tap xac dinh R .

= Loi giai
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R Dang 2. Dao ham coa ham sé

— ’4\? Phwong phap )

(loga x )’ - ! :>(Ioga u )r - , '

O DPao ham ham s6 logarit: x.Ina ' Ex.lna = (ln” u ) =n- L. u‘
(lnx)zl, (x>0):>(ln‘u|) - 4

x u

(a"' )f =a".Ina= (a” )' =u'.a".Ina

O Pao ham ham s6 ma: ’ r
(e“) =e¢' = (e“) =e"u

BB
Tinh dao ham cac ham s6 dwdi day:
(1) y=log, (4x+1) (2) y=2>"" (3) y=2""
= Loi giai

E@\Vi dy 2.2.

Tinh dao ham cac ham s6 dudi day:

(1) y :10g3 (4x+1) (2) y=10g5 (xz —3x) (3) y=1012—2x+5
@) y=e™ (5) y= 1n(1 +\/x+1) 6) y=log, (3*2)
. Loi gidi
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EB.vic2s

Thuc hién cac yéu cau sau:
X

(1) Cho ham s6 y = 2 +3

4.‘\’

. Tinh gia tri y'(0).

(2) Cho ham s& f(x) = In(x4 + 1). Pao ham f’(l) bang bao nhiéu?

> Loi gidi
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R Dang 3. Sy bién thién coa ham sé

— ’4\‘? Phwong phap )
‘ Ham s6'Mii y=a’ (1 #0> O) ‘ Ham s0'Logarit y =log, x(] #a>0)

¢ 1>1—HS dong bién.
¢ 0 <a<1— HS nghich bién.

¢ a>1—HS dong bién.

Don diéu * 0<a<1— HS nghich bién.

EE‘@\W dy 3.1.

Xét su bién thién ciac ham so sau:

1) y=Inx. 2) y=1 .
(1) y=Inx )y Og,,\/ﬁx
(3) y=log_x. @) y=log, .x

= Loi giai

BBz

1) y=5 2) y=[g
3) y=(=-+2) @ y=(6-5)
= Loi gidi

& Bién soan: LE MINH TAM - 093.337.6281
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EB.vics2

Ham s6 y = ln(x2 + X+ 1) tang trén khoang nao dudi day? I
= Loi gidi

& Bién soan: LE MINH TAM - 093.337.6281
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R Dang 4. D6 thi cba ham sé

— ’:‘? Phuwong phap ) \
OXétl#a>0 Ham so6'Mii y =a* Ham s0'Logarit y =log_x
; >1 Cang gan Oy co sO cang 16n. Cang gan Ox co s6 cang lon.
Coso ; % 7= : 3 " X .
O<a<] | Canggén Oy co sb cang bé. Cang gan Ox co sO cang bé.

N

y = logxx

Hinh minh hoa
O
Nam bén trén Ox. Nam bén phai Oy .
Nhin xét Luén di qua di€m (0;1). Luén di qua diém (1;0).
DT y=a" d6i xing y =log, x qua y =X (duong phin xdc géc phiin tw thir nhat).

E@\w duy 4.1.

Cho cacham s0 y=a",y=b*va y=c" lan luot c6 d6 thi nhu hinh vé bén duwdéi. Hay so

sanh a,b,c.

(0] x

> Loi gidi

& Bién soan: LE MINH TAM - 093.337.6281
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EB.vicy 2

Cho cac ham s8 y = (JE ) Ly = (;J . D6 thi ham s8 dudi day la

ctia ham s6 nao da cho?

Cho cac ham s6 y =log, x, y=log, x, y=(%} va y=2". D06 thi ham s6 dudi day la
2

ctiia ham s6 nao da cho?
Y
11

& Bién soan: LE MINH TAM - 093.337.6281




Chuong VI.
HAM SO MU & HAM SO LOGARIT

.q Luyén tap
L

Cau 1. Tim tap xac dinh ctia cdc ham s6 sau:
(1) y=log,,, (3x+1)
(3) y=log, (4x —~ xz)
(5) y=log, (xz —4x + 3)

Cau 2. Tim tap xac dinh ctia cdc ham s6 sau:

(1) y= ln(l—x)

(3) y =log, (3x+1)
(5) y = log(xz)
(7) y =2 2202
9 y= log(4x2 —9)

Tim tap xac dinh cta cac ham sd sau:

(1) y= ex2+2x

Cau 3.

3
3) y=log. ~°
3) y=log,>—

9 y=———
Oy log, x-1

Cau 4.
thuwc ctaa x.

(1) yzlogz(x2+2x+m—2)
(3) y=log(x2+mx+m+1)
(5) y =2023+1In(x* —4x+m—5)
(7) yzlogh(x2+4x+(m—2)2)

9 y=10g2(3x2 +2(m—1)x+m+4)

& Bién soan: LE MINH TAM - 093.337.6281

-3
2) y=log. X >
( )]/ Og5x+2

(4) y= logzozz (3x - xz)

x+3
6) y= 1ngozl ZTX

(4) y =log,(x+1)

(6) y=1log,(3—2x)

®) y =log(2x* ~4x+2)
10 y= ln(—x2 +3x—2)

(2) y=logVx* +x-12

@) y=log, (x2 —l)+1nx

8 y=

+1n(x—1)

1
N2—-x

1) = ZZ’E.ln( L }
e’ +1

Tim tat ca cac gia tri cia tham s6 m d€ cac ham s6 dwdi day xac dinh véi moi gia tri

(2) y=log,, (2x* ~mx—m)

@) y=2—ln(x2+(m—1)x+m—1)
(6) y=log,, (x*—(m+2)x+8m+1)
8) y:2@+lg(x2+2mx+3m)

10 y= 1(){c_lr,2\/§+1(x2 +(m +1)x+ 2m+7)
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Cau 5. Tim tat ca cac gia tri cta tham s6 m d€ cac ham sd dudi day xac dinh véi moi gia tri
thuwc cta x.
(1) yzlogzs(mx2 —5x +1) (2) yzlogz(mx2 +2x+2)

3) y=10g((m+1)x2—2(m—1)x+3m—3) @) yzln((mz+4m—5)x2—2(m—1)x+2)

(5) y=log((m—1)x2+(2m+1)x+m+1) (6) y:ln((Z—m)x2—2x+1)

() y=lg((m—2)x2 +2(m+1)x+2m) 8) yzlogs((m+2)x2—2(m—1)x+4)

9) y=2v2log,, ((m~-3)x*+(m+2)x—4) 10 y=2023+In(2mx® +(m+1)x~2)
Cdu 6. Tim tat ca cac gid tri ctia tham s6 m d€ cdc ham sO dwdi day co tap xac dinh R ?

(1) y= 1 @ y=1f 1)x* —2(m+1)x+5
N Ty Erm o= los{(m 7 2frm2)z+9)

Cau 7. Xétsu don diéu cac ham s6 dwdi day trén (O; +oo) ?

(1) y=log zx (2) y=1log, x 3) y=log, x @) y=log, x

(5) y=log ; x. 6) y=log, ;x (7) y=log_x 8) y=1log, x
Cau 8. Xét su don diéu cac ham s6 dwéi day trén R? ﬂ

AN 1Y’ 2 )

5) y=(05) 6 v-(2] my-[*) 8) y=(V2)
Cau 9. Tinh dao ham cac ham s6 da cho dudi day.

(1) f(x)=log,(sinx) 2) f(x)=log,(2x+1)

(3) f(x)=2""5 @) f(x)=xe™

(5) f(x)=e e 6) f(x)=log,(cosx)

1
(7) f(x):m. ®) f(x)=xIn(x+1)

Cau 10. Thuec hién cac yéu cau sau:
(1) Cho ham s6 y =¢**. Rt gon biéu thic K =y'cosx—ysinx—y"
(2) Cho ham s8 y=-2017¢ ™ —3.e™. Tinh y" +3y +2y?
Cau M. Cho s8 thuc ae(0;1). D6 thi ham s8 y =log, x 1a dwong cong nao dudi day?

& Bién soan: LE MINH TAM - 093.337.6281
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1 | 1 >
0 / X 0 X o] 1 X O] X
Hinh 1 Hinh 2 Hinh 3 Hinh 4
Cau 12. Cho cac ham so: y:(x/g)x, y=log,(2x), y=27, y=%x+1. !

Puong cong trong hinh 1a d6 thi ctia ham s6 nao

Cau 13. Cho cachamss6: y = (\/E)x y= (O,8)x, y=log,x, y=log,,x y
Duong cong trong hinh la d6 thi cua ham s6 nao
1
\
0O X

Cau 14. Cho 4,b,c la cac s6 thuc duong khac 1. D6 thi ham s y =a*,

y=b", y=c* duoc cho trong hinh bén. So sanh cac sd 4,b,c.

Cau 15. Cho ba s6 thyc duwong a4, b, ¢ khac 1. D6 thi cac ham s6 vy
y=log x, y=log, x, y=log_ x duwoc cho trong hinh vé bén.
So sanh cac sd a,b,c.

Cau 16. Cho d6 thi ham s6 y=a"; y=b"; y =log_x nhu hinh vé. Tim y y=a'

moilién hé caa a4, b, c.

& Bién soan: LE MINH TAM - 093.337.6281
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Cau17. Cho bon ham 5 y=(3) (1), y:(—J (2), y=4 (3 .

3
y= (%j (4) 6 d6 thi 1a 4 duong cong theo phia trén do thi,

th tu ttr trai qua phai la (Cl),(CZ),(CS),(Q) nhuw hinh vé sau.
Xac dinh th tw d6 thi cua cac ham s6 (1), (2), (3), (4).

Cdau 18. Trong hinh vé duwdi day c6 d6 thi ctia cicham s y =a*, y =b"
, y=log x.

Cau19. Chociachamsdo y=log, x va y =log, x c¢b d6 thinhu hinh vé
bén. Puong thang x=7 cat truc hoanh, d6 thi ham s&
y=log, x va y=log,x lan lwot tai H, M, N. Biét rang
HM = MN . Xac dinh mdi lién hé gitta a va b.

C&u 20. Cho diém H(4;0)duong thing x=4cat hai d6 thi ham s& |
y=log,xva y=Ilog, x Tan lwot tai hai diém A, Bva sao cho -'*’:'y

AB=2BH . Xac dinh maéi lién hé gitra a va b.
g VT8

& Bién soan: LE MINH TAM - 093.337.6281
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PHUONG TRINH MU - LOGARIT

.q Ly thuyét
)

1. Phuong trinh md.

N
o
Phuong trinh mii co ban cé dang: a* =b (a >0, a# 1) .
Véia va b la cac s6 cho trude.
3 Nghiém cua phwong trinh mii co ban
Cho db thi ctia hai ham s6 y =a* (2>0, a#1) va y=b nhw hinh.

® ) o © L
@, log,b T logdb O

Tt hinh vé ta thdy voi:

sY

+ b >0 duong thing y =b cit dudng cong y=a" tai diém (log, b;b).
+ b<0 duong thang y=>b khong cat duong cong y=a*.
Khi d6 phuwong trinh mii co ban c¢6 dang: a* =b (a >0, a# 1):

e Néu b>0 thi phuong trinh ¢6 mdt nghiém duy nhat.

e Néu b <0 thi phuong trinh v6 nghiém.

(1)Néu b=a" thitaco a* =a" < x=m.

(2) Tong quét hon a"" =" u(x)=0(x)

& Bién soan: LE MINH TAM - 093.337.6281
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2. Phuong trinh logarit.
o
Phuong trinh logarit co ban c6 dang: log x =b (a >0, a+ 1) .

Véia va b la cac sO cho trrede.

& Nghiém cua phwong trinh logarit co ban
Cho db thi ctia hai ham s6 y =log, x (>0, a#1) va y=b nhu hinh.
Y\

y = log,x
(a>1)

Sh

Tt hinh vé ta thdy voi:
+ b>0 duong thang y=>b cit duong cong y =log_ x tai diém (ab ;b) .

+ b<0 duong thang y=>b cit duong cong y =log_ x tai diém (ab ;b) .

Khi d6 phuong trinh logarit co ban c6 dang: log x=b (a >0, a# 1) ludn c6 nghiém duy nhat.

Kol )

(1) Tong quat log, u(x)=1log, v(x) < u(x)=0v(x)

u(x)>0

v(x)>0

(2) Lwu y dé giai phuong trinh logarit triedc hét dat diéu kién{

& Bién soan: LE MINH TAM - 093.337.6281
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.‘:; Bai tap
)

R~ Dang 1. Phuong trinh mi co ban

— ;,\? Phuwong phap )

M Giai phuong trinh ma co ban: a* =b (a >0, a# 1) .

Khidé a"=b< x=log b

Luu y:
9 Phuong trinh ¢ mét nghiém duy nhéat khi b> 0.
< Phuong trinh v6 nghiém khi b <0.

E@\w du 1.1.

Giai cac phwong trinh sau:

1
x

(1) 3+ =4
®(2) -2 @ (\2) -2

& Bién soan: LE MINH TAM - 093.337.6281
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® Dang 2. Phuong trinh mi dua vé cung co sd

a\é_ Phuwong phap )
FV6ia>0, axl: a’=a" e f(x)=g(x).

BB

Giai cac phwong trinh sau:

(1) 22x—l _% -0 (2> Z(JH)Z _ g

& Bién soan: LE MINH TAM - 093.337.6281
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R~ Dang 3. Phuong trinh mi dung logarit héa

— g\‘? Phwong phap )

O<a#1,b>0
f(x) =log b
O Phuong trinh a =p o log ') = log b o f(x)=g(x).log,b

O Phuong trinh o' =b < {

hoc log, 2’ =log, b < f(x).log, a=g(x).

EE‘@\W dy 3.1.

Giai cac phwong trinh sau:

(1) 2X+] =8_‘t' (2) 34I — 43I
x+2
| 5
52x+l — x- x _ . x-1
(3) [—IZSJ @) 2°5=0,2.(10"")

= Loi giai

& Bién soan: LE MINH TAM - 093.337.6281




Chuong VI.
HAM SO MU & HAM SO LOGARIT

® Dang 4. Phuong trinh mU ddt dn phy cc ban

—% ’4\‘? Phwong phap )
O Bién d6i quy vé dang: f[flg(ﬂ - 0(0 <a# 1) = {t il
o f(t)=0

9 ——t=3"
O Thong thuong sé gap caccosd: { 4 ——t=2";t>0.
25" ——>t=5"

EE‘@\W dy 4.1.

Bién d6i cac phuwong trinh sau véi phép dat cho trude.
(1) 4°-3.2""+2=0, khi dat +=2" (2) 22+ =2 —1=0, khi dat h=2"
(3) 9" =3 ~30=0, khi dat u=3" (4) 5% -3.5" +32=0, khi dat m=5"
= Loi giai

& Bién soan: LE MINH TAM - 093.337.6281
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EB.vicy 2

Giai cac phuong trinh sau:
(1) 4 -2 -3=0 (2) 9°-53"+6=0
(3) 44" -9.2""+8=0 (4) 2" +15.2" -8=0
= Loi gidi

& Bién soan: LE MINH TAM - 093.337.6281
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B Dang 5. Phuong trinh mi ddt an phy véi phuong trinh ddng cdp

— ’:‘? Phwong phap ) \

O Phuong trinh dang cap c6 dang: [m.X* +n.XY +p.Y* =0|.

O Khi d6 véi phwrong trinh mii déng c&p c6 dang: |m.a”" +n.(a.b)'f(x] +pbt =0

O Phuong phap lam nhu sau:
RyC) ( a.b)‘f (x) 2/

m‘be(x) +11. ey +p. e =0
f(x)
01 Chia 2 v€ cho bz'f(x), dat {E} =t>0. p T . f(x)
b & m. [EJ HL(EJ +p=0

Smt+nt+p=0.

210 ( a.b)f(x) P20
m. Jern +1. e +p. =7

| ()
02 Chia 2 v& cho o/, dst (} —t>0. b)) P\
a <:>m+n.(—j +p. [—] =0

=0

a

S mtnt+pt’=0.

& Luu y:
Day la dang sé c6 trong bai “Bdt phwong trinh mii”, luc giai BPT m ta can cht y dén
co s 16n hay bé hon 1. D€ giam sai sot chiing ta hay “chia 2 v&” cho co s6 bé nhit !!!

E_@\v.’ dy 5.1

Giai cac phrong trinh sau:
(1) 8 +18" =2.27F (2) 25" +15° =2.9"
(3) 6.4 —13.6"+6.9 =0 4) 2.49° +7.4°-9.14* =0

> Loi gidi

& Bién soan: LE MINH TAM - 093.337.6281
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R Dang 6. Phuang trinh mi d&t dn phy vdi tich hai co s6 bang 1

— g\‘? Phwong phap )
O Phuong trinh dang cap cé dang:

mX> +nXY +pY* =0|.

m.af(x) + n.bf(x) +p=0 (*) trong do a.b=1.

O Phuong trinh mi ta xét c6 dang:

O Phuong phap lam nhu sau:

Vi a.b:1:>b:l—> Dit t:af(x),t>0:>bf(x]:;.
a

Khi d6 (*)<:>m.t+n.%+p=0<:>m.t2+n+p.t=0.

E‘E_‘@\Vi dy 6.1.

Giai cac phwong trinh sau:

(1) (\/5—1)1+(\/5+1)I—2\/5=0 2) (2—\/5)"'+(2+\E)x=4
3) (3-242) +3.(3+22) =12+442 @) (3+5) +(3-V5) =32

& Bién soan: LE MINH TAM - 093.337.6281
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R~ Dang 7. Phuong trinh logarit cc ban

— g\‘? Phwong phap )
M Giai phuong trinh logarit co ban: log x=b (a >0, a# 1).

Khi d6 log x=b< x=4"

Luu y:
9 Xéc dinh diéu kién trudce khi giai phuong trinh.
9 Phuong trinh ¢6 nghiém duy nhat.

EE‘@\W dy 7.1.

Gidi cac phuong trinh sau:
(1) log,x=5 (2) log, (x-2)=2

3) log, |[x—1|=3 @) log,, (x*-2) =8

& Bién soan: LE MINH TAM - 093.337.6281




Chuong VI.
HAM SO MU & HAM SO LOGARIT

” Dang 8. Phuong trinh logarit dua vé cung ca sé

— g\‘? Phwong phap )
M Cho 1#a>0. Vi diéu kién cac biéu thic f (x) va g(x) xac dinh, ta thuong dwa cac

phuong trinh logarit vé cac dang co ban sau:

& Loai 1: log, f(x) =& {;Eg : zb # Loai 2: log, f(x) =log, g(x) = {ﬁgg : Z’(X)
EE‘ Vidy 8.1.
Gidi cac phwong trinh sau:
(1) In(x+1)+In(x+3)=In(x+7) (2) 21o0g, (x2 fx—l):logﬁ(xfl)
(3) log, (x+12).10g, 2 =1 (4) log, (x+4)+2log, (14—x)=4

= Loi giai

& Bién soan: LE MINH TAM - 093.337.6281
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R~ Dang 9. Phuong trinh logarit dung mi héa

e

Phuwong phap )

Cho 1#a>0. Véi diéu kién cac biéu thiec f (x) va g(x) xac dinh, ta thuong dwa cac

=
&

0
phuong trinh logarit vé: log, f(x)=g(x) (0<a " ])<:> f(x) - /
f)=a
E@\Vi du 9.1.
Giai cac phuong trinh sau:

(1) log,. (3-2x) =1 (2) log, (x2 -2x+ 64) =2
3) log, (5 ~25) =2 @) log (25" ~2*"') = x
(5) log, (9—2’) =3-x (6) log, (4x +4) _ x_logoj (2,”1 _3)

& Bién soan: LE MINH TAM - 093.337.6281
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® Dang 10. Phuang trinh logarit dgt an phy

e

=
t=log, g(x)
o

Bién d6i quy vé dang: f(log, g(x))=0(0<a#l)<
quy & ( ( )) ( ) {f(t)=0

Luuy: véi t =log, g(x) khong cé diéu kién cua ¢ .

E@\Vi dy 9.1.

Gidi cac phuong trinh sau:

(1) log? x—4log, x+3=0 (2) logy  x+2log s;x=5

(3) 3flog, x —log,3x-1=0 4) log(25"' -7 ) =x

(5) log?; x +1log, (x\/§)—3 =0 (6) log: x+4/log:x+1-5=0
= Loi giai

& Bién soan: LE MINH TAM - 093.337.6281
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Cau 21.

Céu 22.

Cau 23.

Cau 24.

Cau 25.

Chuong VI.
HAM SO MU & HAM SO LOGARIT

.q Luyén tap
[

Giai cac phwong trinh sau:
) log, (x—1)=3

) log, (x—5)=4

5) log, (x* -1)=3

7) logzs( ) log \10

)

(1
(3
(5
(
(9) log,|x* —4x|=2

Gidi cac phuong trinh sau:
(1) log(x2 —-2x+ 2) =1

(3) log, (x2 —5x+7) =log, 1
2 2

(5) log, (x2 —3x) =-1

(7) log, (2x —1)2 =2log, (x—2)

(9) (2x* ~5x+2)[log, (7x~6)-2]=0
Gidi cac phwong trinh sau:

) log, x+log, (x—l) =1

) log, x+log, (x 6) log, 7

5) log, (x +1)+l log, (3x 1)

7) log, (x+1)+1=log, (4x+1)

) In (x+1)+1n(x+3) zln(x+7)
Gidi cac phrong trinh sau:

(1) log, (x+1) =1og10+log, (x-1)

(1
3
(5
(
9

(3) log, (2x +1)-log, (x —l) = 2022108, €

log, (xz —4)

(5) x+2=3
(7) log, x+log, x+log, x =11
9) log (x +3) =-log , (x —1)

Gidi cac phrong trinh sau:

(1) log, x =log, (x2 -~ x)

& Bién soan: LE MINH TAM - 093.337.6281

2) Iogg(x2 +2x)=1
(4) log, x* —log,3=1

1
log, 3

(6) log, [(x +3)(x —1)} =

(8) (x+3)log, (5—x
10 log, x.log, (2x-1) =

(2) log, x+log, (x—3)=2

4) logz(x—1)+log2(x+l):3
6) log3(2x+1)—log3(x—1):1
(8) log, (2x+1)=1+log,(x-1
10 log, x +log, (x—1)=Ine?

(2) log, (6+
(4) log, (x—1)+log, (x—2)=1log,125

x)+log39x—5:0

1
6) 1 =
6) log . -
(8) log ; x +4log, x +1og, x =13
(10) 210g2(x2+2x) =410g4(16+8x)

(2) log, (xz —1) =log, (2x)
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(3) log, (2x +1) —log, (x —1) =2022l0g ., €
(5) log (x2 —x +1) =-log,,(2x-1)

(7) log, (x2 + 4x)+log£ (2x+3)=0

3

(9) log, x +1og, x =log, /3

2

Céu 26. Giai cac phrong trinh sau:
(1) 108(x+\/§)_1080,1(x_\/§) =1
(3) %logx2 +log(x +10) =2-log4
(5) log(x —1)2 + 210g(x +1) =log4
(7) log, x.log, x.log,, x.log, x = %

(9) 2log, (x2 +x— 2) =log, (x2 ~T7x +12)

(4) log, (x2 —4x+3) =log, (4x—4)
6) log (x—l)+log1 (x+1) =1.
2

8) log ; (x+1)=log, (x2 + 2)—1

10 3log, (x —1) —log, (x - 5)3 =3
3

(2) log, (x2 —4x+3)—10g1 (4x—4) =0

2

4) log 5 (x—2)+log3(x—4)2 =0
(6) log, (x —1).10g4 (x—l) +log,,2=1log, 2

(8) log ; (x+1)=1log, (x2 + 2)—1

10) log, (x* —14x° +100x* ~12x + 25) = 4log,, (39x" + 70x+3)

Céu 27. Giai cac phuong trinh sau:
(1) log’ x—6log, x+8=0
(3) log? x +log? x +log, x +1=0
(5) log? x—5log, x+4=0

3
4

(7) log? x =log, %
(9) log? (4x) ~log ; (2x)=5
11 3log? x+log, 1 -1=0

X

Cdu 28. Giai cac phuong trinh sau:
(1) log, (3.2 -1)=2x +1

(3) 10g2(5—2")=2—x

<5> x—log%x+3log§x—210g2x—l — 1
X
(7) log, (3“1 —1) =2x+log, 2

3

& Bién soan: LE MINH TAM - 093.337.6281

(2) log? x+2log, x+1=0
4) log,?x—log,x*+4=0

2

(6) logZ x+log, 36x+1=0

36
(8) log, (125x).logs x =1
10 log,*(2x)—5log, x =0

12 logi x—log, \/x_5+1: 0

(2) x= 3log3x

4) log,?x—log,x*+4=0

2

(6) log, (9—2"):3—x.

8) 210g(x+2)+10g4 =logx+4log3
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2

2
9) {logl (9x)} +10g3%—7 =0

3
Céu 29. Giai cac phrong trinh sau:

(1) 22x2—5x+3 -1

3) (\/5—1)x RN
(5) 2x2+4x+8 - 16
(7) 2x2—3x+2 — 4

2y
9) 7" 7 =497
Cdau 30. Giai cac phuong trinh sau:
(1) 2°+2.3" -6 =2

(3) 5x+l . 5x — 2x+l + 2x+3

2 4x 3 2x—6
s(3) -3)
5x—7 2 i
7 (15) =[§j
(9) 0,125.4%3 = [%J

Giai cac phuong trinh sau:

) (7+4@)*”‘1 ~(2+48)

(3 ()2

(5) 3x2—3x+8 — g2t

(7) 22 5 =0,001.10°*

(9) 2x2+x—1 _ 2x2—l _ 9% _ox
Cau 32. Giai cac phrong trinh sau:

(1) 4-6.2"+2=0

(3) 24 -9.2"+4=0

Cau 31.

(5) 25* —20.5""+3=0

(7) 474 +2°-4=0

& Bién soan: LE MINH TAM - 093.337.6281

2 1

2 3—x +4x -

2 243

() (3—2\/5)2x _3+242
2 1

6 x°=3x - =

6) e >

(8) 74x“—3x2—1 -1

(10) 3x2—4x+5 -9

(2) 2x2—x+8 _ 41—3x

(4) \/Ex +2x+3 _ 8"

2 4x 3 2x—6
© (5] :@

(8) 4x—1 — 83—2x

(4] (3] -i2-0
7)\4 49

(2) 2x2+3x—2 =16x+1

(4) 21 +2°2 =36

<6) 2)( + 2x+l — 3x +3x+l
<8) 4x + 4x+1 — 2x + 2x+l
10) 3* +2*.3-6* =3

(2) 3 +37 =10

@) 6%+ -56""+1=0
l X

6) 37 =2+ >

® +[ 9j

(8) 32x+10 _ 6.3x+4 _ 2 — O
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(9) 4 -6.2"+8=0 10 3 -2.3**+27=0
Cdau 33. Giai cac phuong trinh sau:

(1) 32+x +327x — 30 (2) 9x _6x — 22x+1

3) (\/5—1)x+(\/§+1)x—2\/§=0 @) (2—\/§)x+(2+\/§)x=4

(5) 4 44> = 2(22+x _ 22—x)+8 6) 5x274x+3 +5x2+7x+6 _ 52x2+3x+9 +1
Cdu 34. Giai cac phuong trinh sau:

(1) log, (25" ~35" +15) = x+1 (2) log, (34" +2.9" ) =x+1

3) (\/5—1)x+(\/§+1)x—2\/§=o @) (2—\/§)x+(2+\/§)x=4

(5) 43 A 2(22+x _ 22—x)+8 (6) 5x2—4x+3 +5x2+7x+6 _ 52x2+3x+9 +1

Cau 35. Thuec hién cac yéu cau sau:

01 cac so thyee x, wong thoa man log, x =10 =1lo — |. IiInh t1s0 —

(1) Véi cac s8 th y duong thoa man log, x = log, y =log, "gy T'nh”’;

(2) Cho log, x =log, y =log, (x+y) va E:_a;\/g v0i a,b 1a s8 nguyén duong. Tinh
y

a+b.

& Bién soan: LE MINH TAM - 093.337.6281
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BAT PHUONG TRINH MU - LOGARIT

.q Ly thuyét
)

1. B4t phUdng trinh mao.

=]

Bat phuong trinh mii co ban: a* >b hodc a* <0;a* 2b;a* <b,véi a>0, a=1.
Véia va b la cac so cho trude.

Cho db thi cia hai ham s6 y =a* (2>0, a#1) va y=b nhw hinh.

Yh

y=a’
(a>1

¢ & o o

-
O log,b T logsb O T
Xét bét phuong trinh a* > b (*).

Nghiém ctia () la hoanh d¢ cac diém trén d0 thj ham s8 y =4 ndm phia trén dudng thang
y=>b. Tt hinh vé ta nhan duoc:
¥ Néu b<0 thi VxeR déu langhiém cta (*)
$ Néu b>0 thi
* V6i a>1:nghiém cta (*) la x>log b.

* V6i 0<a<1:nghiém ctia (*) 1a x<log,b.

& Bién soan: LE MINH TAM - 093.337.6281
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2. Bat phuong trinh logarit.
o
Bat phuwong trinh logarit co ban: log, x >b hodc log, x <0;log_x2>b;log x<b, v6i
a>0,a=1.
Véiavabla cacs6 cho trude.

Cho d6 thi cia hai ham s& y =log, x (a >0, a# 1) va y=>b nhu hinh.

4] y = logax
(a>1)

Sh

Xét bét phwong trinh log, x> b (*).

Piéu kién x>0.

Nghiém ctia (*) 1a hoanh d6 céc diém trén d6 thj ham s8 y =log, x nam phia trén duong thang
y=>b. Tt hinh vé ta nhan duoc:

3 Vi a>1 nghiém cta (*) la x>a".

¥ Voi 0<a<1nghiém cua (*) la0<x<a.

(1) Néu a>1:log, u(x)>log, v(x) < u(x)>0v(x) .
(2) Néu 0<a<1:log, u(x)>log, v(x) < u(x)<o(x).

& Bién soan: LE MINH TAM - 093.337.6281
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.‘:; Bai tap
)

R~ Dang 1. Bat phuong trinh mi co ban

— ;,\? Phuwong phap )

Done 01 b<0 Tap nghiém cta bat phuong trinh la R.
ang 01.
1 “>b log b.
ax>b(a>0;a¢1) b>0 i 7277108,
0<a<l a*>b<x<log b.
b<0 Tap nghiém cta bat phuong trinh la @ .
Dang 02.
. g a>1 a<bex<log b.
a*<b(a>0;a#1) b0 ’
O<a<l a*<b< x>log b.

EE‘@\W dy 1.1.

Giai cac bat phuwong trinh sau:

& Bién soan: LE MINH TAM - 093.337.6281
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R Dang 2. Bat phuong trinh mi dua vé cung co s6

— g\‘? Phwong phap )
MVéia>1: a/V <ot o f(x)<g(x).

MVéi 0<a<l: a‘f(*’)<ag(x]<:>f(x)>g(x).

BB o

Giai cac bat phuwong trinh sau:

(1) 22" -272>0 (2) 225 5 g2
1 3x+l . 1 2x-1 —
3 (%J <5 @ (ZJ >(V\2)

& Bién soan: LE MINH TAM - 093.337.6281
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R Dang 3. Bat phuong trinh md dung logarit héa

— ’4\‘? Phwong phap )

a>1,b>0
f(x) >log b
O Bét phuong trinh ' > 0" & log, " > log, b & f(x)> g(x).log, b

O Bat phuong trinh 2/ > b < {

hogc log, '™ > log, b*"") < f(x)-log, a>g(x).
Luu y: Khi 1ay co s can quan tam co s6 " >1" hay "<1" d€ xac dinh ddu cua BPT.

EE‘@\W dy 3.1.

Giai cac phwong trinh sau:

(1) 2% > g~ (2) 3* <4*
l x+25
(3) 5% > [EJ (4) 2*.5" = 0,2.(102-“*' )

= Loi giai

& Bién soan: LE MINH TAM - 093.337.6281
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R Dang 4. Bat phuong trinh mi dat én phy

t=a® 50
f(t)<b

9 — >t=3"

O Bién d6i quy vé dang: f [ag{x]} < b"—”>{

O Thong thuong sé gap caccosd: { 4 ——t=2";t>0.
25" ——>t=5"

EE‘@\W dy 4.1.

Giai cac bat phuwong trinh sau:
(1) 3" -4.3"+1>0 (2) 9" -53"+6<0

(3) 4.4°-9.2"" +8>0 (4) 3* —8.32+15<0

& Bién soan: LE MINH TAM - 093.337.6281
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R Dang 5. Bat phuong trinh logarit ¢ ban

e

=
b .
x>a khia>1
4]

Giai bat phuong trinh logarit co ban: log, x> b < .
x<a"khiO<a<l
Luu 1:2 Xac dinh diéu kién trude khi giai bat phwong trinh.

2 Khi 1y co s6 can quan tam co so ">1" hay "< 1" d€ xac dinh dau ctia BPT.

E_E_‘ Vidy 5.1

Giai cac phwong trinh sau:
(1) log . x>5 (2) log, (x—20) <2

3) log, |[x-1|=3 @) log,, (x*~2) =

& Bién soan: LE MINH TAM - 093.337.6281
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” Dang 6. Bat phuong trinh logarit dua vé cung co sé

— a\? Phwong phap )
M Cho 1#a>0. V6i diéu kién cac biéu thuac f (x) va g(x) xac dinh, ta thuong dua cac bat

phuong trinh logarit vé cac dang co ban sau:

| 0
{f(x)> , khia>1
& Loai 1: logaf(x)>b<:>

& Loai 2: log, f(x) >log, g(x) =

EE‘@\W dy 6.1.

Gidi cac phwong trinh sau:
(1) ln(x+1)+ln(x+3)> ln(x+7) (2) 21og, (x2 ch—1)<1()g\E (x—l)

(3) log, (x+12).1og, 2 =1 (4) log, (x+4)+2log, (14—x)=4

-----

& Bién soan: LE MINH TAM - 093.337.6281
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R Dang 7. Bat phuong trinh logarit dung mi héa

e

Phuwong phap )

Cho 1#a>0. Véi diéu kién cac biéu thiec f (x) va g(x) xac dinh, ta thuong dua cac bat

=
&

f(x) >0
f(x) > g%

1

phuong trinh logarit vé: log, f(x) > g(x)#{

EE‘@\W dy 7.1.

Giai cac phwong trinh sau:
(1) log, (2.2'r + 1) > 2x (2) 10g(3 _ 2x) S plog; logx

= Loi giai

& Bién soan: LE MINH TAM - 093.337.6281
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EB.vicr2

Giai cac phuong trinh sau:
(1) log, . (x2 _2x+64) <2 (2) log , (3-2x)>1

& Bién soan: LE MINH TAM - 093.337.6281
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R~ Dang 8. Bat phuong trinh logarit dét dn phy

e

=
o tzlogag(x)
f(t) >b

Luuy: véi t =log, g(x) khong cé diéu kién cua ¢ .

E@\Vi dy 8.1.

Giai cac bat phuwong trinh sau:

Bién d6i quy vé dang: f(logﬂ g(x)) > b“—>'>{

(1) log? x—4log, x+3>0 (2) logg ; x+2log ; x <5

(3) 3flog, x —log,3x-1=0 (4) log, x—log, 64 >1

(5) logfﬁ x+log, (X\/g)—?a >0 (6) log? x+4/logix+1-5<0
= Loi giai

& Bién soan: LE MINH TAM - 093.337.6281
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.q Luyén tap
L

Cau 36. Giai cac bat phuong trinh sau:

(9) 272 >32

Cdu 37. Giai cac bat phuwong trinh sau:

) Gj R

(3) 74x+4 < 7x2+3x—2

B) 28 + 28 <3 43¢

1 2+x 1 x?-x-1
() <)

4412 1 e
9 (5) {gj

Cdau 38. Giai cac bat phuong trinh sau:
(1) 5> <625

(3) exz—x—1<1

& Bién soan: LE MINH TAM - 093.337.6281

(4) 176 > 117

(6) 32<243

T

(10) 5+ — 1 >0
5

9x2-17x+11 7-5x
1
>| =
2

3x—2x2

2)

N
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=
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gl

(9) (0,6)« < (O,G)é

Cdu 39. Giai cac bat phwong trinh sau:

(1) (7+4J§)x—3(2—J§)x+2so

3) (JE— 2)E < (J§+ 2)x

Cdu 40. Giai cac bat phuwong trinh sau:

(1) 4 -3.2""+5<0

(3) 4 +10.2* -6 <0
(5) 32 -28.3"+9<0

(7) 55 +5%* -26<0

9 3.(gjx —5.(§jx +2<0

Cau 41. Giai cac bat phuwong trinh sau:
(1) log, (x—1)>2

(3) log, (2x —3) >2
(5) log,g,, (2x - 3) <1
(7) log, ,(x-1) <0

9) log, (x+2)=-2
2
Cdau 42. Giai cac bat phuong trinh sau:

(1) log, (2x-1)>-1

2

3) log ; (2x—4)> -2
2

(5) log(log2 x) <0
(7) log,,(x-1)<0
9) log, (x + 2) >-2

2
Cdu 43. Giai cac bat phuwong trinh sau:

(1) log, (x—1)+log, (2x—1)<1

& Bién soan: LE MINH TAM - 093.337.6281

1 x-1 1 2x+1
10 (mj S(Ej
2) (3+2J§)x —2(&-1)’“ >3
n (24_\/5);42—2%14_(2_\/5)352—2;#1S 4

2-\3
X x+2
2) (lj +[3j -3<0
4 2
(4) 4 —8.6* +12.9 <0

(6) 951 -36.3"2+3<0

2
8 2°>3-—
8) =

10) (%] - 6@) +8<0
2) GJ + (%J -3<0

(4) log,(2x-3)>2
(6) log, (4x —1) <1

(8) log,  (2x-1)> -2
4dx+6

—

10) 1og,

5

>0

(2) log, s (ln(x— 2)) > -2

@) log, (x-1)>1

(6) log, (4x-1) <1
(8) log, (2x-1)> -2

10 log, 4x+6

5

>0

2) log, (x+1)>1log, (2x-1)
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(3) log (3x - 2) >log, 4

5

(5) log(x—21)+logx <2
(7) 1o
9) 1o

g,(2x+3)<log, (1-x)
g, (x~1)+log, (11-2x)>0
3

Cdau 44. Giai cac bat phuong trinh sau:

(1) ln<x2 +1)—1n(2x+4) >0

(3) log, (x+1)-2log, (5—-x) <1-log, (x—2)

(5) log, (x +1).210g2 Jx+1llog, s> %

(7) log, x +log, (x+2)>1log, 3*

1) 1
(9) log, (2x-3)-1log, [x—EJ >3

Cdu 45. Giai cac bat phuwong trinh sau:

(1) 4 -3.2""+5<0

(3) 4 +10.2*-6<0
(5) 321 -28.3"+9<0

(7) 55 +5%* -26<0

9) 3.[gjx - 5(%) +2<0

Giai cac bat phuwong trinh sau:

X
(1) log? (2x) +log, 25 9

Cau 46.

(3) (log, 4x—5)log, x > 2

(4) In(2x+1)21+In(x—1)

6) log,, (xz —9) >log,, (8x)

8) log, (x+7)>log, (x+1)

10) 1og, (x2 —6x+5)+10g2 (x-1)>0
2

(2) Blog, (x~1)+log,; (2x-1)<3

1 1
@) Elog2 (x2 +4x—5) > log% (EJ

(6) log, x.log, x.log,, x.log,, x> %

8) log, (x —3) +2log, 3.1og, x <2

(10) lOg\‘/g (x_1)+210g6 (x—Z) > 310g32

(6) 99 -36.3"°+3<0
8) 2 >3- 2
23(

(10) (é} - 6(%) +8<0

(2) log,,,, x <log, 2018

(4) 1og? x—8log, Jx +3<0

& Bién soan: LE MINH TAM - 093.337.6281
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% Bai 01. PHEP TINH LUY THUA
A. Ly thuyét

1. LOY thUQ Vi SB MU NQUUEN.........eeceeeetceeteestessees s sessses s sssesassesssassesassesssassesassssenas 3
2 @Co | T oo [ ol o FOU TR 3
3. LUY thUA VGBI SO MU NTU i ettt se s sesassesssssessssesessssesasssssans 4
4. LOY thUQ VBi S8 MU thUC: ...ttt eses e sess s s seses e sesasseses s sesassessassesesaes 4
B. Bdi tap
B> DANG 1. TINh QId tri DIEU thUC ...ttt s st eneens 5
B> DANG 2. RUt GON DIEU TRUC ..ottt sese s besess s s s sas s s senenas 7
B> DANG 3. SO SANN...eiieeeee ettt ettt ettt et s e et tesese et et ebesesn st esanans 8
(=g To T To IR = 1o T1R oY [ TN e TN =Y o X RRR 9

C. Luyén tép
38 Bai 02. PHEP TINH LOGARIT
A. Ly thuyét

1. KRG NIEM [OGAIIL. ..ottt sttt sre s e e s e s s s s et e sa e st e s s e sae s e s e s asnanan 33

2. Tinh logarit bANG MAY tiNh CAM tAY. ...eeevreceereeceeeceteeeeesee st sesssessesssesassens 33

3. Tinh ch@t c0Q PhéP tiNh 10GAFit.......c.cueeieceeecreeeeceeetetee sttt se s ssesessssesessssenans 33

4. CONG thUC ABi €O SO ...eveerereereeeereeeetee st sess s s s s ses s b s s ses s ssesaessanaenes 34
B. Bai tap

B> DANG 1. TINh QIG tri DIEU thUC ...ttt tese s s s enenns 35

B> DANG 2. BIEU AIEN IOGANIL ...ttt s s sesss s st sesassesesassanes 36

C. Luyén tép
3¢ Bai 03. HAM SO MU - HAM SO LOGARIT
A. Ly thuyét

1. HEM SO MUttt sttt s st st s s s s s bbb ssensesansas 48

2. HAM SO LOQANt co.eeerrececreeereeeieteeese s seses s sese s sesessesesssssesssesssesesassesessesesassesssssesessessas 49
B. Bai tap

B> DANg 1. TAP XAC diNh CUQ RAM SO.......eeeeeececcee st se st sassesenenas 50

B> DANG 2. DAO hAM CUA NAM SO ..ottt sssessss s s s sessssessssesesassenes 52

B> DANg 3. SY bIiN thi€N OO RAM SOttt sess s sese s sassesessans 54

B> DANG 4. DO thi COQ NAM SO......oueeeeeecteeceeteeteeseesee s sseses s sesasssssessssassessssassesasees 56

C. Luyén tép
% Bai 04. PHUONG TRINH MU - PHUONG TRINH LOGARIT
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A. Ly thuyét

1. PRUGNG trINh MO, ..ottt sttt sa e s s es 75
2. PRUGONG trINA JOQANIL. ...ttt sae s e e s e ssne s e e sessnessnessessnassnesnns 76
B. Bdi tap
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PHEP TINH LUY THUA

.q Ly thuyét
)
L

1. LUy thUa véi sé mi nguyén.

:g,’ainh nghia:
Cho n la mdt s6 nguyén dwong. Ta dinh nghia:
e V6ia lasothyuctuyy: a" =aa..a(n thtrasd a).

J Vd 7” 1
e Vbéia lassthuckhac 0: a° =1;a =—.

a
e Trong biéu thirc 4", a goila cosd, m goila s6 mu.
¥ Ly thtra v6i s6 mit nguyén cé cac tinh chat nhu liy thira véi s6 ma nguyén duong.
V6i a#0;b#0 va m;n 1a cac s6 nguyén, ta co:
m

a".a" :am+n a_n =g"" (ab)m =a".b" (%J = u_ (EJ_ - (kj

a

(1) 0" va 07" khong cb nghia.
(2)Néu a>1 thi a” >a" khiva chikhi m>n.
(3)Néu 0<a<1thi a">a" khivachikhi m<n.

\

2. Can bac n.

-@Dinh nghia:

Cho s6 thuc b va s6 nguyén duong n=>2.

* S0 a dwoc goilacinbac n cuasé b néu a" =b

# Ta c6 cac tinh chat sau (vdi diéu kién cac can thie déu c6 nghia):

khin/2 "
du_u{” ! @ ab =4alo K/gﬂﬁ,\m,vwo

‘a‘ khin:2 4y
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@ o = (4a)’  3ifa =fa

nle beR | ¢ Cé duy nhat mot can bac n cta b, ky hiéu b .

b<0 | ¢ Khong ton tai can bacn ctab

b=0 | *COmdtcanbacncaabla0

n chan —
¢ Co6 hai bac n cua a la hai sO0 d6i nhau,

b>0

+ Cin c6 gid tri duong ky hiéu la /b, cin c6 gia tri am ky hiéu 1a b .
v Né&u 7 chin thi /b c6 nghia chikhi b> 0.

w= Néu n 1é thi Q/I_J ludn cé nghia v&i moi so thuce b .

3. LUy thua v38i s6 mi hiu ti

-g’ainh nghia:

~N Ay AN ~ 2 m 14
Cho s6 thuc a>0 vasd httuti r =—, trong d6 m,neZ, n>0.
n

n m

Lay thtra cua a v6isé ma r, ki hiéu la 4", duwoc xdc dinh boi a" =a" =4a

m
n

4. LUy thua véi s6 mi thyc:
'-gi)inh nghia:
Gidi han ctia day s6 (ar” ) goi la lay thira ctia s6 thwe duwong a véi s6 mi .

w Ki higu: a* =lima” véi a=limr, .

H—>+w
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.‘:; Bai tap
)

B~ Dang 1. Tinh gid tri biéu thuc

— g‘\‘= Phuwong phap )
M St dung phdi hop linh hoat c4c tinh chét caa lity thira.

M Chon a;b 1a cac s6 thuc duong va «; 3 1a céc sd thyc tuy y, ta co:

a° .ad =an+d aT: 70 (a“ )d — g
a
o ) - o oY

E‘E_‘@\Vi dy 1.1.

Pua cac biéu thirc sau vé dang lay thira

(1) m(a>0) (2) 7'2{/1 (3) 3 Ei/%(a,ka).

160,75 a

= Loi giai

1 2
(3) 5 é 3[4 _ bi .alls al; .b% [les
a\b 5 pis a

Tinh gia tri cua biéu thirc

. X B % B L =5 L -1,25
(1) P=Y—-438 (2) 5=27 (3) A_(Z_J +(16J
= Loi gidi
(1) Taco P=¥-438=3/-32)=-2. 2)Ta 6 §=27° =327 =3.

3 125 2 5
3) A :(?17) +(%) =273 +16% = 3272 + 416° = ¥3° + 422 =32 4 25— 41
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BBz

Tinh gia tri cua biéu thirc

1) Az 3374227

S22 233 Y
5725 + 3L
2 25
= Loi giai
3 -4
1 =301
402  ~5n4 2 S +(22) n 2 92
3'3°+2°.2 3 +2 11 3 4 3+2° 13
(1)A:43 504 o7 = (2) B= 0 R 2 an
2°.2°-2.3.3 2'-23 122 - 3 1 5+5 30
255+ S| | =
2 25

E@\Vi dy 1.3.

Thuc hién cac yéu cau sau:
54284277
8—4.2"—427""
243 43 8 06i 13 phan s6 t6i
1-3"-3" b b

(1) Cho 4" +4™ =7. Tinh gi4 tri bi€u thiic P =

(2) Cho 9° +9* =23. Khi d6 biéu thitc A =

gianva a,beZ . Tinh ab.
= Loi giai
5+2"+27
8-42"-42""

(1) Tinh gia tri biéu thire P =

5+2°+27% 543
8-42"-42" 8-12

4" + 47 =7<::><2"+2*’()2 =9<2"+27"=38.Suyra P=

(2) Bidu thie A=>75 3 4 1ooh ap.
1-3"-37% b

_ I 3+3%=5 . .

9x+9*=23@(3X+3x) —25 & vi 38+3°>0VxeR nén 3' +3* =5
3+37=-5

5+43*+3* 5+5 5
— A= - —

1-3*-3* 1-5 2
Vay ab=-10.
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R Dang 2. RUt gon biéu thuc

— a\? Phwong phap )

M St dung phdi hop linh hoat cac tinh chat cta liy thira.

M Chon a;b 1a cdc s6 thue dwong va «; 5 1a cac sd thuc tuy v, ta co:

a
R a) _a a)" _(bY
(ab) =a"b (g] = (b] _(a]
E@\Vi dy 2.1.

Rut gon cac biéu thiee:

- V2-1 1
(l)P:a\/z.(l] voi a>0 2) Q=a°:3a véia>0

a
1
3 1
(3)K:x§/{;,véix>0 @) M=x34x véi x>0
x

= Loi giai
1

R N e

=
3
N
=
TN
Q|
~—
=

7 r 1 71
(2) Q=a%:¥a=a%:a°=a® ¢ =g

111 1 1 1
= . =;1=x5+g4:x4=4/;. @) M=x38x=x=x.
x 1

BB 22

Thuc hién cac yéu cau sau:

3
(1) Cho a 1a mot s6 thuc dwong. Viét biéu thirc P =a® A dusi dang liiy thtra
v6i s6 mi hitu ti.

(2) Viét biéu thire P =3/x4/x (x>0) dwdi dang lug thira véi s6 mit hitu ty.

> Loi gidi

1
2 [T () =
3 =53 =45, (2) P=3xix = \xxct :[x“J =x12,

(1) Tacd P=a’3a® =a5.a
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R~ Dang 3. SO sAnh

(1) Néu a>1thi a” >a" khivachikhi m>n.

(2)Néu 0<a<1thi a" >a" khivachikhi m<mn.

E‘E_‘Q\Vi dy 3.1.

Thuc hién cac yéu cau sau:
(1) Cho A=199"";B=199" .Sosénh A, B.
(2) Sap theo A=3"",B=11""va C =1331"" theo thit tu tir 16n dén bé.

= Loi giai
(1) Cho A=1992%:B=199 .Sosanh A, B.

2024 L 2004

B=+199 =199  =199""
Ta ¢6 199>1 nén —199°% >199'"* = A > B. Vay A > B.
(2) Sép theo A=3"%,B=11""va C =1331""theo thi ty tir 16n dén bé.
p

100!

C :13311000 _ (113) 0 _ 113000
Ta céd: 11>111°" >11%°° = B> C
= 24390 133110 = A <C

1000
Lai co: 3A999 _ 35000 _ (35)

Vay B>C>A.
BB.vio 52
Véinhitng gia tri nao ctia a4 thi
1) a° >a" (2) (a—l)2 >(a—1)J§
= Loi giai
(1) a*>a
biéu kién: >0

a’>a"
)\15

e<
Vi{ =0<a<1.Vay O<a<l.

) (a-1) >(a-1
biéu kién: a—-1>0<a>1

2<\/§

O<a-1<l<l<a<2.Vay 1<a<?2.
(a—1)2>(a—1)£:> a ol<a ay 1<a

Vi
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R~ Dang 4. Bai todn 1ai kép

— 2\? Phwong phap )

[ S6 tién 1ai khong chi tinh trén s6 tién gdc ma con tinh trén so tién 1ai do tién goc d6 sinh

ra thay doi theo tirng dinh ky.

M Cong thuc: |T, =T, (1 + T‘)n

& Trong do:
T : S tién ca von lan 1ai sau n ky han;
T,: SO tién gui ban dau;
n: SO ky han tinh 1ai;
r : Lai suat dinh ky, tinh theo %.

EE‘ Vidy 4.1.

Mot ngudi gtri 100 tridéu dong vao ngan hang véi 1ai suat 0,4% / thang. Biét rang néu

khong rut tién ta khéi ngan hang thi ct sau mdi thdng, s& tién 1ai sé dwoc 1ap vao
von ban dau dé€ tinh 1ai cho thang tiép theo. Hodi sau 6 thang, nguoi d6 duoc linh s6
tién bao nhiéu, néu trong khoang thoi gian nay ngwoi d6 khong rut tién ra va 1ai xuat
khong thay d6i?

= Loi gidi
Ap dung cong thirc 13i kép ta cd sau dung 6 thang, nguwoi d6 linh dwoc s6 tién:

Ta co: A, = A, (1+r)" =100.000.000 (1+ f(’)g

E@Vl’ du 4.2.

Mot hoc sinh A khi du 18 tudi duoc cha me cho 200000000 VND. S§ tién nay dwoc

bao quan trong ngan hang MSB véi ki han thanh toan 1 nam va hoc sinh A chi nhan

6
J =102.424.128

duoc s6 tien nay khi hoc xong 4 nam dai hoc. Biét rang khi dt 22 tudi, s6 tién ma hoc
sinh A duwocnhén séla 243 101 250 VND. Vay lai suat ki han mot ndm ctia ngan hang
MSB la bao nhiéu?
. Loi gidi
Goi 1ai sudt ky han mdt ndm ctia ngan hang MSB la r. Ap dung cong thtic 1ai sudt kép
P= a(1+ r)" trong do ta co:

243101250 = 200000000(1+ r)4 =N (1+ 7)4 = %

/243101250 /243101250
Sltr=f———or={-——-1<r=0,05.
200000000 200000000
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EB.vicy s

Ong Pai méi xin duoc viéc lam nén ghri tiét kiém vao ngan hang véi hinh thite cte
mdi dau thang déng vao 5 triéu dong véi 1ai suat 0,33%/ thang. Tinh s& tién ma dng
Dai thu dugc ttt ngan hang sau 5 nam.
= Loi gidi

Véi a 1a s6 tién dng Dai dong vao hang thang, r% 1ai suat dng Dai gui tiét kiém hang
thang.

Goi P, 1a s0 tién ma 6ng Dai thu duoc sau 7 thang (n > 1) .

Suy ra

P, =a.(1+r%).

P, =(P+a)(L+r%)=a.(1+7%) +a.(1+1%)

P, =(D,+a)(1+r%)=a.(1+ r%)3 +a.(1+ r%)2 +a.(1+7%)

P =(P_ +a)(1+r%)=a.(1+r%) +a.(1+ r%)n_1 ot (14+7%)

Xét cap s6 nhan c6 s6 hang dau la ul=a.(1+r%) va cong bdi g=1+r% thi

1_ n
P =u+u,+..+u =u 1
1-q
Vay s0 tién 6ng Dai nhan duoc tir ngan hang sau 5 nam la
60
—g®° 1-(1,0033
S 5.(1,0033).¥
1-g 0,0033

E@\Vi du 4.4.

Ong Binh vay v&n ngan hang véi s6 tién 100000000 dong. Ong duw dinh sau ding 5

~332 triéu dong.

nam thi tra hét no theo hinh thitc: sau ding mot thang ké tir ngay vay, ong bat dau
hoan no, hai lan hoan ng lién tiép cach nhau dung mot thang, s6 tién hoan ng & moi
[an 1a nhu nhau. Hoi theo cach d6, sO tién a ma 6ng sé phai tra cho ngan hang trong
mdi [an hoan no 1a bao nhiéu? Biét 13i suat hang thang la 1,2% va khong thay doi
trong thoi gian 6ng hoan no.
= Loi gidi
Goi m, r, T , a lan lwot 1a s tién vay ngan hang, 1ai sudt hang thang, tong so tién vay
con lai sau 7 théng, s6 tién tra déu dan moi thang.
e Sau khi hét thang th nhat (n = 1) thi con lai: T, = m(r +1)-a.
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e Sau khi hét thang thit hai (n = 2) thi con lai:
T, =[m(r+1)—a](r+1)—
=m(r+1)2—a(r+1)—a=m(r+1)2—a(r+2)=m(r+1)2—E[(rJrl)Z—l]

e Sau khi hét thang thit ba (n=3) thi con:

T, = [m(r +1)° —%[(1’ +1)° —1ﬂ(1’ +1)-a =m(r+1)’ l[(r +1)’ —1}.

r

e Sau khi hét thang thi¢ # thi conlai: T = m(r +1) ——[ r+1 :|

2 60
m(r+1)n ro 1210° [100 ]
(r+1)" -1 (1,2 +1J6°_1

100

Ap dung cong thiic trén, tacé T, =0 < a=

E@\Vi dy 4.5.

Lai sudt cho vay tai PVcomBank trong thang 5/2022 rat vu dai, & muic 5%/nam, dugc
ap dung trong 6 thang dau, tr thang th 7 tré di an dinh mtec 1ai 12%/nam. Tai ngan
hang nay, thoi han cho vay mua nha t6i da 1a 20 nam, mtc vay t6i da 85% gia tri tai
san dam bao. Mot nguoi c6 kha nang tra cd dinh hang thang 1a 15 triéu. Gia st nguoi
d6 c6 thé muon nguoi than 15% gid tri can nha, néu duwgc sit dung goi vay o trén voi
thoi han t6i da va mic vay t6i da thi c6 thé mua duwoc can nha cé gia tri t6i da khoang?

= Loi gidi
Goi A la s6 tién t6i da nguoi nay co thé vay, A, la sd tién ng sau thang tha 1.
5%

1, = 5 la 1ai suat/1 thang, trong 6 thang dau
12% NETT . Ny . e
n=", = 1% lalai suat/1 thang, tit thang th 7 trd di.

Sau 1 thang, s0 tién goc va lai la A(1+ r), nguoi dé tra 15 triéu nén con no:
A =A(l+r)-15
Sau thang tht 2:

15

,= A (1+1)-15=(A(1+1,)-15)(1+7)-15= A(1+1,) ——[(1+ n) —1]

h

A

Sau thang tht 3: A, = A(1+ r1)3 —E[(1+ )} —1]
1
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Sau thang tht 6: A, = A(L+7,)’ —E[(u n)°-1].
"

Sau théang thit 7: A, = A (1+7,)-15

Sau thang thit 8: A, = A, (L+1,) —E[(1+ r)' 1]
2

Sau thang thr 240: A,,, = A, (1+ 1, )234 15
.

[ (@r,) 1]

15[ (L+7,)* 1]

2

Vi phai tra hét no sau 20 nam nén A,,=0 A= o ~1353,819328
(1+ rz) 1,
A, +E[(1+ r)° —1}
S A= ~1409,163992 .
(1+ ”1)

Vay nguoi nay c6 thé mua duoc can nha c6 gia tri toi da la

8;’ ~1657,83999 triéu dong

(o]

~1,65784 ty dong
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.q Luyén tap
L

Cau 1. Tinh gid tri biéu thic:

39-1 -3 4
(1) E:23—\/§.4\/§ (2) p= 2°27+575 :
10°:107%-(0,1)
1 J2020-2
3 N= 2019@(%} @) T = (22020 n 2(1_ 22019 ))3/5
\/§+2
52
(S)M:g (6)1/:5“52\/g+5§/g
13 5432 . 52
2.2 5\/5

Loi giai
(1) E=2+V2 42
E=23V2 4" _ 23-\/5.(22 )JE = 932 922 _ 932w2\2 _ 932

9) po 224575
10°:102 -(0,1)’

p_ 22°+5°5° _2°45 9 9 _ .4
10°:10° (0,2 10°-1 1 , 9 "
10 10
20202
(3) N=2019 | L
2019

1

N =2019¥2% | _~
2019

20202
j = 2019V 2202 _ 20192

@) T = (22020 + 2(1_ 22019 ))3/5

W

1
3

W

T:(22°2°+2(1—22°19))%/§:(22°2°+2—22°2°).2 223 =23,

)"

J§+2
(252)7° EaEd
_ — =" =22
CoplpBe ot T
6 y= 35 5%
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Cau 2. Tinh gi4 tri biéu thic:

1) P=(2v6- )2020(2\/6 +5)2°21 ) 5=(\/_ )2020 (J_ +2)2°21
3 T=(7+43) (4B-7) ) W=(2V5-V19) (V20 ++i9)
5) F=(3+ 2\/5)2018 (v2 )2019
6) G = (2+3ﬁ)100 (12V2 +22) (22—12\/5)52

Loi giai

P=(2V6 —5)2020 (26 +5)2021

P=(2V6 —5)2020 (26 + 5)2021

- (26 —5)2020 (26 +5)2020 (26 +5)

- [(2\/5—5)(2 6 +5)}2020 (246+5)=(-1)"" (246 +5) =2V +5.

2 s=(v5- )2020 (V5+ 2)2021

() 3] [ 2] 13) 2
T=(7+ 4\/§)2°20 (4\/5—7)2019

T= (7 + 4\/5)2020 (43— 7)2019

_ (7+4\/§).[(4 3 +7)(4\/§—7)ng =(7+443) (1) =-7-445.
W= (2\/§—J1_9)2018 (@+J1_9)2019

W=(2V5-19) " (V20 ++19) " =(2V5 19} (V20 ++19)" (V20 +E9) =20 + i9
F=(3+2V2 )2018 (V2- 1)2019

F=(3+22 )2018 (V2- 1)2019
= (1442 )4036.(\/5 —1)20lg
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_ (1+\/E)2017 .(1+\/§)2019 '(\/5_1)2019 _ (l+ \/5)2017 ((1+\/§)(\/§_1))2019 _ (1+\/§)2017 '
6) G = (2+3\/§)100 .(12J§+ 22)2 .(22 —12J§)52

G= (2+3J§)m .(12J§+ 22)2 .(22 —12\/5)52

- (12\/5 + 22)50 .(12\/5 + 22)2 .(22 _122 )52

= (1242 + 22)52 (22-122 )52 - [(12\/5 +22)(22-1242 )Tz —196%
Cau 3. Thu gon cac biéu thikc sau (biét rang cac biéu thiic ludn c6 nghia):

(1) P=\x*4x3x 2) Q=x i x®

(3) E= (\/x_s )@2 .[ijﬁ_l @) 5= X%

\/; \/;—3x_%
3 o _xiJ 1
B) Vv =m (6) T—\/x .43’3( .ﬁ/;.\/; : \/x_
Loi giai

1 1

5\ \2 8 \a 2 1\3 1

Ja 4 o 5 = - -

Ta c6: P=4/x>A/xX/x° xs[a{ﬁn = x{xﬂ :(xs.xi*] :{x3J =x6.

(2) Q=x3xlx°
11 5 1,15 S
Tacd JxdxNx® =x2.x3x6 =x2 36 =x3,

o e-(@) (L]
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3 . 73 25
cy 24

,, 37 i 37 109 109 5 33
x xs x24_ xs x24 Pl T x24_ x4 x24_x48 x24 = 16

Cau 4. Thu gon cac biéu thuc sau (biét rang cac biéu thikc ludn cd nghia):

e

a12 ‘bG

(3) Ez(\/x—s)’@Z{ 1 jﬁl

(1) M=

5 P (3

Loy

a—n + b—l’l a—ﬂ _ b—ﬂ

(7 F=———  ———
an_bn an+b11

& Bién soan: LE MINH TAM - 093.337.6281

553/9 a
2) B= b a\/;

(4 2 b2 )4
@) x = —
NP (5ab)

_Na—b 42 +316ab

6
O RV dartho
a3\/5+b3\/_ 3
8 E e —3¥ab
Loi giai



Chuong VI.
HAM SO MU & HAM SO LOGARIT

5 x;zizz =a

| x2y? |=xyx2y2 =x2.y2.
\/;+\/— Y yx-.y Y

4o (o -7

i1 v
a4 alZ_ng

x6y+xy (\/—\/») xy[x +yJ( 5] 3 5 5 7

x6+y
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Chuong VI.
HAM SO MU & HAM SO LOGARIT

PR N

TWaeh
L 1( 1 1}
1111 a3b3| b® +a®
1 111 1
_ “Sf“jf b =TT (ab)s =2 (ab)s =% —(ab)s =0
a+ a5 + b6 ab +b®

CAu 5. Thu gon cac biéu thiic sau (biét rang cac bidu thitc ludn cé nghia):
6

(1) Fz(ﬁ_%j:(%_%)z (2) P= a% |:a;bil*» (a2b2)§:|_2
a+

(3) Q=[ Va+2 —\/;_ZJ.JEH @) (3:[241411 —3b‘1‘}[2a‘1‘ +3b‘1‘J£4a;- +9b;)

a+2da+1  a-1 Ja

: .
2 2 1f |a |b _ L }
5) K=—"_(ab) \/“Z[\g_\/ﬂ (6) Z—m

)

2°) 41

J_\/_J 2y
yedxy xfy-xy ) x+ty  x-y

Loi giai
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Chuong VI.

HAM SO MU & HAM SO LOGARIT

(%-%%)g/g;/;/%+\/b_z)_%](%_%)z

= (Vo —fab+ 37 ~3fab )+ (a-3o) = (Ya-o) :(Ya-b) =1

[ 11 278 3 2
=a’|a2b 3(a2b2)3} :a{azb(azbz) }—az batb?=a27"=

30. Jiv2  Ja-2) Ja+1
a+2da+1 a-1 ) a

1 1
0~ Va+2  a-2)a+1l | a?+2  a2-2|a?+1
a+2Ja+l a-1 ) a 5 -2

a+2a% +1 a2
| Na+2 Na-2| a1
(\/;+1)2 a-1 Ja

SR T
JE 1 a+1) Ja (\/; )(*/;”)\/_

4) 0= [2:14 3b4J(2a4+3b4}(4a +9b2]
O= {2014 3b4](2a‘1‘+3b4J[4a2+9b2)

Ibs'

1y’ 12 FO FO 11 1)’ 1y’
_ [2j _(3174} .(zmz+9bz]:(4az_9bz].(4a2+9sz4az] _(gsz 160815,

2 op fotf [ o)
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Chuong VI.
HAM SO MU & HAM SO LOGARIT

Kzﬁzb.(ab)é .\/1+%(\/g\/§ 2 =2(a+b)1_(ab)§_[1+%£\/g\E]Z]z

1
2 Aab+a® +b2-2ab |2 2 \/ ﬂ+b _a+b
= = =1.
a+b@{ 4ab } \/_ Ca+b
6) R Va—Vb 4o +L6ab
r_Na—b _aa+36a
Ja-p Yasilo
(4/3)2—(%)2 2. 3/2)2+24ab
o\ [+ t] 24a 4a+ilo
[} [loeh] 26l b] o
G s dh
\/1+1(2x —27) 1
(7) L= 4
1 x —x2
\/1+4(2 -2 ) +1
1 x —x2
- \/1+4(2 ~2 ) 1
1 x —x2
\/1+4(2 -2 ) +1
2% 4272 1) 2% +2.2% 41
+2 * -1 T_z (22x+l)2—2.2x
22”22‘“2” SESTIEENI N FoReeYS
ou | g )
xy+\/_yx\/7\/_y Xty x-y
1 1 1 1 3 1
(\/_ \/_ \/;+\/_}\/_3\/;_ 2y _ JCE—]/E N x5+yE xEyE_ 2y
_ 1 1 1 1| _
XY + yx\/_\/_y xX+y xX—-y xy+xy xy yx+yxy
ey ey |
x y+y\/_ x\/_ y\/_ x+y o x-y
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Chuong VI.
HAM SO MU & HAM SO LOGARIT

o) o) [ (S 2y 2y
\/E(\/;—\/;)(\/;+\/g) Xty x-y x-y  x-y
Cau 6. Thuc hién cac yéu cau sau:

(1) Biét 4 + 4 =6. Tinh gi tri ctia biéu thitc A = \/E .
16" +16 " +2

F+37+2
1-3° -3

(2) Biét 9* +97* =3. Tinh gid tri cua biéu thirc P =
Loi giai
(1) Biét 4* +4™ =6. Tinh gia tri ctia bi€u thic A=, fﬂ :
16" +16™" +2
Taco(2'+27) =4 +47 +2=8=2" 127 =22.

4 447" =6<:>(4"+4"‘)2 —36<16"+16* =34.

Vay A= 2\/§+3=1+\/§.
\l 36 6

(2) Biét 9 +9 =3. Tinh gid tri ctia biéu thiic P:—i +33 ;2
Taco (37+37) =97 +2+97 =523 +37=15.
\/§+2
Vay P= .
yP= "%

Cau 7. Thuyc hién cac yéu cau sau:
(1) Cho A=199"; B =2003"° va C =40000"°. Sosanh A, Bva C.
(2) Sédp theo A=3",B=11""va C =121""theo thit tu tir |én dén bé.
(3) Viét cac s6 A=2'"; B=3" va C =5 theo thit tu tit bé dén I6n.

2 2
, 1 99 11 11
@4)Haysapxép A=——; B=| — | ; C=| — +— ...+ —+ theo th tu ttr bé
Y SapXeP =100 1000 1121227 992 " 10002 '

dén 16n.
Loi giai
(1) Cho A=199%®:B=2003"° va C=40000'"".So sanh A, Bva C.
C = 40000 = 200%° = 25% 540
Ta cd 0<199 <200 —199%° <200 = A<C
Lai c6: 2003> 2000 > 0 — 2003 > 2000°* = (257 )150 _ D600 5980 | 9800 5A00 _ B
Vay A<C<B.
(2) Sdp theo A=3",B=11""va C =121""theo thit ti tir I6n dén bé.

& Bién soan: LE MINH TAM - 093.337.6281




Chuong VI.
HAM SO MU & HAM SO LOGARIT

Ta cé: 112° > 112 — (112) =121 — B>C

Lai c6: 3% <30 = (3“) =81 <121 — A<C

Vay B>C>A.
(3) Vit cac s6 A=2"°; B=3" va C=5% theo th tu tir bé dén 16n.

2100 _ (22) — 4% 550 (1)
3% _ (33) —_27%5 5 9525 _ (52) — 550 )
T (1), 2) = 2™ <5° <37

100" 1000 117 12° 99> 10007

2 2

Do 0< 99 <100 1 99 < 1 :i:B<A(1)
1000 1000 10 1000 10

Véi neN' ,n>1, ta co:

1_111(111) 1>1

2
(4)Haysapxep A=— L ; B= [99) C:[i+i...+i+ L jtheotht'rtutirbédéhlén.

n-1 n m-LHn @m-Dn n?
= i2<i—1 voi VneN' ,n>1.
n° n-1 n
1 1 1 1 1 1
Suyra —<—-—; .. 5 < - .
11 10 11 1000 999 1000
1 1 1 1 1 99

> ——+—..+ <—- =
117 12° 1000° 10 1000 1000

2 2
11 1 99
=S —+—..+ < hay C<B (2
(112 122 1ooon (1000) Y @

Tt (1) va (2) suyra C<B<A.
Céu 8. Véinhiing gia tri nao cua a thi

D ¥ >a 2) (a—l)% >(a—1)_%
3 (a-2) > < (a-2) @ (a-1)" > (a-1)®
5 (20-3) "2 (20-3)° 6 (1) > (o)

Loi giai
D447

biéu kién: a>0

15 15
Ya" > (1\5/a7) > (5 az) sa >ab
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Chuong VI.
HAM SO MU & HAM SO LOGARIT

| 7>6
V1{ =a>1.

a’ >ab

Vay a>1.
@) (a-1) 3> (a-1) >

biéu kién: a-1>0<a>1

2.1

Vi{3 32 1:>0<a—l<l<:>1<a<2.
(a—l)fg > (a—l)f5

Vay 1<a<?2.

2

3) (a-1) 7 <(a-1) >

Diéu kién: a—-1>0<a>1

2.1

vi{ 3 23 1rlén a-1>1<a>2.
(a-1) <(a-1)3

Vay a>2

biéu kién: a—-1>0<a>1
—2<\/§
Vi ,
{(al) >(a—1)
Vay 1<a<?2.
(5) (2a-3) " >(2a-3)"

ﬁnén O<a-1l<lel<a< 2.

Diéu kién: 2a-3>0<a >§

-3>-7
Vi (251—3)73 >(2a—3)77 nén 2a—-3>1<a>2.

Vay a>2.
) (o -1)" > (a2 -1)

2

a>1

biéu kién: i’ -1>0< {
a<-1

\ J2 < 72

Vi 2

(112 —1) "> (a2 —1)

2nén P -1<le?-2<0e 2<a<2.
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Cau 9.

Chuong VI.
HAM SO MU & HAM SO LOGARIT

Vay ae[—\/a;—l)u(l;\/g]
So sanh hai s0 a va b, biét:
(1) (JE—1)” > 2+1>(\/§—1)b 2) (\/5—1)a >(J§—1)

Loi giai

b

(1) (\/5—1)” S2+1> (\/5—1)h

Ta co (\/E—l)a >\/§+1>(«/§—1)b <:>(x/§—1)a >(\/§—1)1 >(\/§—1)b <a<-1<b .

2 (V2-1) >(V2-1)

Cau 10.

Caun.

Cau 12.

Do 0<\/§—1<1 nén ta co: (x/E—l)a >(\/§—1)b Sa<b

Cho ax®=by® =cz® va L gia tri biéu thiic R = 3[ax® +by® +cz’
Xy z

Loi giai

3 3 3
Dat A=§/ax2+by2 +cz? :i/£+bl+£
x oy oz

3 3 3
:\/&+&+ﬁ :i/ax3(1+l+lJ:«3/ax3.1:x3/;

x oy oz X Yy z

:A:xf/;ci*/_:é (1)

Tuong tw A:y%zﬁ/_zé (2)
Yy

A=zfe=e=2 (3)
z

Tt (1),(2),(3) cdng v& vai vé ta dugc: Ya+3b+3c=A=3ax? +by? +cz°
Bac Hiéu dau tw 100 triéu dong vao mot cong ti theo thé thikc 1ai kép véi 1ai suat 8,25%
nam. Héi sau 5 ndm mdi rut tién 1ai thi bac Hiéu thu duwgc bao nhiéu tién 1ai? (Gia st
1ai sudt hang ndm khong d6i va lam tron dén hang phan nghin).

Loi giai
Goi s0 tién bac Hiéu guri ban dau la M, Lai suat dinh kila 7, s6 tién bac lanh sau 51a
T=M(L+r).
S5 tién 1ai1a §=T—M = M(L+r) - M =99.10° ((1+ 8,25%)’ —1) ~ 48154897 dong.
Vay s0 tién 1ai bac nhan dwgc 1a 48,155 triéu dong.
Ong An gtri tiét kiém 50 triéu dong vao ngan hang véi ky han 3 thang, 1ai suat 8,4%/
nam theo hinh thiec 13i kép. Ong gtri dugc dung 3 ky han thi ngan hang thay ddi 1ai suat,
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Cau 13.

Cau 14.

Cau 15.

Chuong VI.
HAM SO MU & HAM SO LOGARIT

ong gui tiép 12 thang ntra véi ky han nhw ¢t va 1ai suat trong thoi gian nay 1a 12% /
nam thi ong rut tién veé. SO tién 6ng An nhan duoc ca goc va lai tinh tir ltc g tién ban
dau la bao nhiéu? (lam tron dén ch s6 hang don vi).

Loi giai
. N . s a1y 8,4%.3
Lai suat cho chu ky dau (3 ky han dau tién) 1a =2,1%.
. NP v 1y 12%.3
Lai suat cho chu ky cudi (4 ky han cudi) la =3%.

A ~ aA A \ 3 4 A
Vay s0 tién ong thu duwoc la 50.(1, 021) .(1, 03) =59.895.767 dong.
Mot nguoi giri tiét kiém sd tien 80000000 dong véi 1ai sudt 1a 6,9% / nam. Biét rang tién
1ai hang nam dwgc nhap vao tién goc, hoi sau dung 5 nam nguoi d6 ¢d rut duoc ca goc
va lai sO tién gan véi con s6 nao nhat sau day ?
Loi giai
4 SA \ 5 AV
S8 tien thu duocla 8.107 (1+6,9%) ~111680 000 dong.
C)ng T du dinh gtti vao ngan hang mot so tién véi 1ai suat 6,5% mot nam. Biét rf?mg cl
sau mdi nam sé tién 13i dwoc nhdp vao von ban dau. Tinh s6 tién t6i thiéu x (triéu dong,
x€N) 6n T gl vao ngan hang dé sau 3 nam s& tién 1ai dt mua chiéc xe gan may gia
tri 30 triéu dong
Loi giai
Ta c6 cdng thir lai kép T = A(l+ r)n . Tién 13i ctia 6ng T sau 3 nam sé la tién goc cdng
1ai trir di s6 tién gdc ban dau.
30

Taco: A(1+6,5%) ~A230 = A> ——
(1,065) -1

~144,26 triéu.
D€ dau tu du an trong rau sach theo cong nghé madi bac Nam da lam hgp dong xin
vay vOn ngan hang véi so tién 100 triéu dong véi 1ai xuat x% trén mot ndm. Diéu kién
kem theo ctia hgp dong la sd tién 1ai thang trude sé duoc tinh lam von d€ sinh 1ai cho
thang sau. Sau hai nam thanh cong voéi du an rau sach ctia minh, bac Nam da thanh
toan hop dong ngan hang sd tién lam tron 1a 129.512.000 dong. Khang dinh nao sau
day dang?

Loi giai

Lai sudt mdi thang la %% . Theo cong thtrc 13i kép, ta co

24
100,/ 1+ 5% | =129 512 = X o5 = 2222100 3 6 0108.
12 127\ 100

Vay x~13.
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Chuong VI.
HAM SO MU & HAM SO LOGARIT

CAu 16. Do thoi tiét ngay cang khic nghiét va nha cch xa truong hoc, nén mot thay gido
muodn dung 5 nam ntra c6 500 triéu dong d€ mua 6 t6 di lam. D€ dat nguyén vong,
thay c6 y dinh moi thang danh ra mot s6 tién 8 dinh gt vao ngan hang (hinh thic 1ai
kép) v6i lai sudt 0,5% /thang. Hoi s6 tién it nhat can danh ra mdi thang dé€ gui tiét
kiém la bao nhiéu?

Loi giai
Goi s6 tién it nhat ma thay gido can danh ra mdi thang dé€ gtz tién tiét kiem 1a x
(dong).
SO tién tiét kiém gri vao ngan hang sau 60 thang la
1,005% -1
0.005
1005% -1 8 5-10°-0,005

Theo dé bai ta cd: x-1,005-—————=5.10° < x = =7130747.
0,005 1, 005(1.00560 —1)

T,y = x(1,005' +1,008° +---+1,005% ) x-1,005-

Cau 17. Mot nguoi gri 100 triéu dong vao tai khoan tiét kiém ngan hang véi 1ai sudt 0,6%
/thang, ctt sau mdi thadng nguwedi d6 rat ra 500 nghin dong. Héi sau dung 36 Tan rut
tién, sd tién con lai trong tai khoan ctia nguoi dé gan nhat véi phuwong an nao duwdi
day? (biét rang 1ai sudt khong thay d6i va tién 1ai mdi thang tinh theo s tién c6 thuc t&
trong tai khoan ctua thang do).

Loi giai
SO tién con lai trong tai khoan sau thang thit 1 1a 100.1,006—0,5 (triéu dong).

SO tién con lai trong tai khoan sau thang tht 2 la
(100-1,006-0,5)-1,006 - 0,5=100-(1,006)° ~0,5(1+1,006) (triéu dong).
SO tién con lai trong tai khoan sau thang thi 3 la

100-(1,006)’ —0,5[1+1, 006+ (1, 006)1 (triéu dong).

Ct nhu vay, so tién con lai trong tai khoan sau thang tht 36 la
36
100-(1,006)" —0,5[1+1, 006 +(1,006)" +---+ (1,006)35} =100-(1,006)" 0,5 2(10%)
1-1,006
~104,0050268 (tri¢u dong).

Cau 18. Chi Lan ¢6 400 triéu dong mang di gui tiét kiém ¢ hai loai ki han khéc nhau déu theo
thé thiec 1ai kép. Chi gri 200 triéu dong theo ki han quy véi lai suat 2,1% mét quy, 200
triéu dong con lai chi gui theo ki han thang véi 1ai suat 0,73% mot thang. Sau khi gtri
duoc dang 1 nam, chi rat ra mot nira s tién 6 loai ki han theo quy va gti vao loai ki
han theo thang. Héi sau dting 2 nam ké tir khi gui tién [an dau, chi Lan thu duoc tat ca
bao nhiéu tién 1ai (lam tron dén hang nghin)?

Loi giai
S6 tién chi Lan thu duoc & nam thitr nhat la
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Cau 19.

Cau 20.

Chuong VI.
HAM SO MU & HAM SO LOGARIT

+ Guri theo ki han theo quy: 200000000 (1+ 1’1)4 =A

+ Giri theo han theo thang: 200000000(1+,)" =B

S6 tién chi Lan thu duoc & sau ndm tht hai la

+ Guri ki han theo quy: %(1+ 1’1)4
1 . A 12
+ Gui ki han theo thang;: [? + BJ(1+ rz)

S6 tién 1ai chi Lan thu dwoc la %(1+ ’1) + (% + BJ(1+ r, )12 _ 400000000 74813000

(dong)
Mot ngudi guri tiét kiém ngan hang, moi thang gui 1 triéu dong, véi 1ai kép 1% trén
thang. Sau hai nam 3 thang (thang tht 28) nguoi do6 c¢6 cdng viéc nén da rat toan bo
goc va lai vé. Hoi nguroi d6 dugc rat vé bao nhiéu tién ?

Loi giai
Goi a 12 s8 tién ¢t dau mdi thdng gtri tiét kiém ngan hang, r 14 13i suat kép trén thang.
T, 1a 58 tién thu dwoc ca g6c 1an 1i sau n thang.
Cudi thang thi 1: a(1+ r).
Cudi thang thw 2: u(1+ r) +u(l + r)z.

Cudi thang thw 3: u(1+ r)+a(l+r)2 +cz(l+r)3 :

Cu6i thang thit n: a(1+r)+a(l+r)2 +a(l+r)3 +...+a(l+r)" :

(1er) -1 T, =2 (1 r)(24r) -1].

=T, =a) (er)(r) 4ot (1) | =a(ler) == :

, e thie T et
Ta ap dung cong thic Tn—r(1+r)[(l+r) 1} 0’01(1,01)[(1,01) 1}.

Bac Hiéu dau tw 100 triéu dong vao mot cong ti theo thé thikc 1ai kép véi 1ai suat 8,25%
nam. Héi sau 5 ndm mdi rut tién 1ai thi bac Hiéu thu duwgc bao nhiéu tién 1ai? (Gia st
1ai sudt hang ndm khong d6i va lam tron dén hang phan nghin).

Loi giai
Goi s0 tién bac Hiéu giri ban dau la M, Lai suat dinh kila 7, s6 tién bac lanh sau 51a

T=M(L+r).
6 tién 13i 1a S=T - M = M(L+r)’ - M =99.10°(L+8,25% )" ~1) ~ 48154897 domg;
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Cau 21.

Cau 22.

Cau 23.

Cau 24.

Cau 25.

Chuong VI.
HAM SO MU & HAM SO LOGARIT

Vay s0 tién 1ai bac nhan dwgc 1a 48,155 triéu dong.
Ong An gtri tiét kiém 50 triéu dong vao ngan hang véi ky han 3 thang, 1ai suat 8,4%/
nam theo hinh thttc 131 kép. Ong gtri dugc dung 3 ky han thi ngan hang thay ddi 1ai suat,
ong gui tiép 12 thang ntra véi ky han nhw ¢t va 1ai suat trong thoi gian nay 1a 12% /
nam thi 6ng rut tién vé. SO tién 6ng An nhan duoc ca goc va 1ai tinh tir lic gui tién ban
dau la bao nhiéu? (lam tron dén ch s6 hang don vi).

Loi giai
Lai sudt cho chu ky dau (3 ky han dau tién) la %;/03 =2,1%.

12%.3

Lai suat cho chu ky cu6i (4 ky han cudi) la =3%.

4 SA A \ 3 4 AV

Vay s0 tién 6ng thu dwoc la 50.(1, 021) .(1, 03) =59.895.767 dong.
Mot ngudi giri tiét kiém sd tién 80000000 dong véi 1ai suat 1a 6,9% / ndm. Biét rang tién
14i hang nam dwgc nhap vao tién goc, hoi sau dung 5 ndm nguoi do6 c6 rut duoc ca gdc
va 1ai s0 tién gan v4i con s6 nao nhat sau day ?

Loi giai

~ OA \ 5 A

S6 tién thu duocla 8.10° (1+ 6, 9%) ~111 680 000 dong.
Ong Tt du dinh gii vao ngan hang mot s tién véi 1ai suat 6,5% mot nam. Biét rang c
sau modi ndm s tién 1ai duwoc nhap vao von ban dau. Tinh s tién t6i thidu x (triéu dong,
xeN) 6n Tt gti vao ngan hang dé sau 3 ndm sd tién 1ai du mua chiéc xe gan may gia
tri 30 triéu dong

Loi giai
Ta c6 cong thirlai kép T = A(1+ r)n . Tién 1ai ctia 6ng T sau 3 nam sé la tién goc cong
1ai trir di s6 tién gdc ban dau.

Tacd: A(1+6,5%) ~A230= A2 0 144,26 wicu.

(1,085) -1
Mot nguoi giii goi tiét kiém linh hoat cta ngan hang cho con véi s tién 1a 500000000
VND, 1ai suat 7%/nam. Biét rang nguoi &y khong 14y 1ai hang nam theo dinh ky s6 tiét
kiém. Hoéi sau 18 nam, s6 tién ngureoi d6 nhan ve 1a bao nhiéu? ( Biét rang, theo dinh ki
rut tién hang nam, néu khong 14y 1ai thi s6 tién duoc nhap vao thanh tién géc va so tiét
kiém sé chuyén thanh ki hang mot nam tiép theo ).

Loi giai

Ap dung cong thiic 131 kép ta c6 s6 tién nhan duoc sau 18 nam la.
500000000(1+0,07)* =1.689.966.000( VND).
Vao 4 nam trudc, chi Thuong c6 gui vao ngan hang mot sd tién 1a 20 triéu dong theo
hinh thac 13i kép ¢é ky han. SO tién hién tai chi nhan duoc la 29,186792 triéu dong. Biét
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Cau 26.

Cau 27.

Chuong VI.
HAM SO MU & HAM SO LOGARIT

rang, 1ai suat ngan hang tai thoi diém ma chi Thuwong gti tién 1a 0,8% /thdng. Hoi ky
han k ma chi Thueong da chon la bao nhiéu thang?
Loi giai
bat 1=0,8%=0,008, N, = 20triéu, N =29,186792tri¢u.
Ddi 4 ndm = 48 thang.
Chi Thuwong gtri ky han k thang nén 1i suat mdi ky 1 ka, s8 chu ki tinh 14i trong 48

thang 1a 478

Ap dung cong thc tinh 1ai kép, s8 tién chi Thuong nhan dwoc ca goc va lai la

18
N = N, (1+ak)* Thay s6 va thit k =4, ta dwoc dang thizc dting.
Lai suat gui tiét kiém ctia cac ngan hang trong thoi gian qua lién tuc thay d6i. BAc Manh
gtri vao mot ngan hang so tién 5 triéu dong voi 1ai sudt 0,7%/ thang. Sau sau thang gt
tién, 1ai suat tang 1én 0,9%/thang. Dén thang tha 10, sau khi gt tién, 1ai sudt giam
xudng 0,6% / thdng va gitr 5n dinh. Biét rang néu bac Manh khong rtt tién ra khoi ngan
hang thi ctr sau mdi thang, s& tién 1ai s& dwoc nhap vao von ban dau (ta goi 1a 1ai kép).
Sau mot nam gtri tién, bac Manh rat duoc sd tién 1a bao nhiéu? (biét rang trong khoang
thoi gian nay bac Manh khong rt tién ra)

Loi giai

Goi Ala sd tién giii ban dau; r%1a 1ai suat trén mot ky gui; Nla s6 ky gui va Clasd

100

dung céng thirc nay vao bai toan, ta c6 sau mot ndm guii tién, bac Manh rut dwoc s

N
tién thu duoc ca goc va lai sau N ky. Khi d6 ta c6 cong thirc tinh C= A [1—1— LJ Ap

tién (dong) la:
C=5-10°-(1+0,007)’-(1+0,009) -(1+0,006)’ =5452733,453

Tinh dén dau nam 2011, dan sd toan thanh phd A dat xap xi 905.300nguoi. Mdi nam
dan sd thanh pho tang thém 1,37%. D€ thanh phd A thuc hién t6t chu trvong 100% tré
em dung do tudi dé vao 16p 1 thi dén nam hoc 2024 — 2025 s6 phong hoc can chuan bi
cho hoc sinh 16p 1 (mdi phong 35 hoc sinh) gan nhét véi sd nao sau day; biét rang su di
cw dén, di khoi thanh phd va tré tir vong truedce 6 tudi déu khong dang ké, ngoai ra trong
ndm sinh cta Itta hoc sinh 16p 1 d6 toan thanh phd c6 2400 nguoi chét.

Loi giai
Tt ndm 2011 dén nam 2018 (ndm c6 hoc sinh vao 16p 1 ctia ndm hoc 2024 — 2025) dan
sO tang
905300(1+0,0137) ~905300(1-+0,0137)' +2400 ~ 16042, 0367 nguoi.
Pén nam hoc 2024 - 2025 s6 phong hoc can chuan bi cho hoc sinh 16p 1 la
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16042,0367
35
Sy tang treong ctia mot loai vi khudn tudn theo cdng thite N = A.e” trong d6 A 1a s6

~ 458 phong.

luong vi khuan ban dau, r 1a ti 1€ tang tredng (r > 0) va t la thoi gian tang trueong.

Biét s6 luong vi khuan ban dau cé 250 con va sau 12 gio la 1500 con. Héi sau bao lau
thi s6 lwgng vi khudn tang gap 216 lan s6 luong vi khuan ban dau?
Loi giai

Theo cong thitc ta ¢6 1500 = 250.e™ <> e =6 <> r = élnG :

Lin t
Khi d6 54000 = 25062 > 612 = 216 < é —log, 216 =3 < t =36 gid.
On A vay ngéan hang 96 triéu dong véi lai sudt 1% thang theo hinh thitc mdi thang tra
gop sO tién giong nhau sao cho dung hai ndam thi hét ng. Hoi s6 tién 6ng A tra hang
thang la bao nhiéu? (1am tron dén hai chit sO sau ddu phay).

Loi giai

bdt T =96 triéu dong, r=1% , s0 tién 6ng A phai tra hang thang la m.
S& tién gbc sau 1 thang 1a T+T.r—m =T (1+r)—m.
S6 tién goc sau 2 thang la [T(1+ r)—m]+[T(1+ r)—m]r—m =T(1+ r)2 —m[(1+ r)+1] :
S6 tién goc sau 3 thang la
T(1+7) —m[(1+r)+1]+{T(1+r)2 _m[(1+r)+1];r_m ~T(1+r) —m[(1+r)2 +(1+r)+1}
Twong tu, s tién sau 24 thang la :

T(1+ r)24 —m[(1+ r)23 +(1+ r)zz +(1+ r)Zl + ...+1} =0( vi hét ng)

Do d6 m= T(Ler)” T 4519
[(1+r)23+(1+r)22+(1+r)21+..-+1} 1—11 T
+7r

Ong Binh gui tdng cong 320 triéu dong & hai ngan hang X va Y theo phuong thikc 13i
kép. SO tién thir nhat giri 0 ngan hang X vdi lai suat 2,1% mot quy, gui trong 15 thang.
SO tién con lai goi @ ngan hang Y véi 1ai suat 0,73% mot thang trong vong 9 thang.
Tong loi tirc 6ng Binh c6 dwoc sau khi rat tién ¢ hai ngan hang la 27507768,13 dong.
Hoi s6 tién 6ng Binh [an luot gri 6 hai ngan hang X va Y 1a bao nhiéu?

Loi giai
bai 15 thang = 5 quy.
Goi s0 tién gtri trong ngan hang X 1a x triéu dong va trong ngan hang Y la 320—x
triéu dong. Khi d6 tong loi titc ma 6ng nhan duoc ¢ hai ngan hang la :
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x(1+2,1%) +(320-x)(1+0,73%) =27507768,13.
Giai ra x =140 triéu dong.
Vay s0 tién 6ng Binh lan lwot giti 6 hai ngan hang X va Y lan luot la 140 triéu dong va
180 triéu dong.
Mot nguoi giri ngan hang 100 triéu dong theo hinh thic 1ai kép, 1ai sudtr =0,5% mot
thang (ké tir thang thw 2, tién 1ai duoc tinh theo phan tram tong tién c6 dugc ctia thang
truede do voi tién 1ai ctia thang triede do6). Sau it nhat bao nhiéu thang, nguwoi dé cd nhiéu
hon 125 triéu.

Loi giai
Goi T, ,r,n,T, Tan luot la sO tién goc ban dau, 1ai suat mot thang, s6 thang gii ngan
hang va tong sé tién c6 dugc sau n thang gui.
Theo gia thiét T, =100 triéu, r=0,5%, T, >125.

n n T T
Taco: Tn=TO(1+r) :>(1+r) :?”:nzlong”:>n210gl+0,5%%z44,74.

0 0
Vay can it nhat 45 thang dé nguoi d6 ¢d nhiéu hon 125 triéu.
Mot nguoi lap ké hoach gtri tiét kiém ngan hang nhu sau : Dau thang 1 nam 2018 nguoi
d6 gui 10 triéu dong; sau mdi dau thang tiép theo, ngurdi d6 giri s8 tién nhiéu hon 10%
so voi 8 tién da giri & thang lién trude d6. Biét rang 1ai sudt ngan hang khong ddi la
0,5% mobi thang va dugc tinh theo hinh thitc 13i kép. Véi k& hoach nhu vay, dén hét
thang 12 nam 2019, s tién cua nguoi d6 trong tai khoan tiét kiém la bao nhiéu ( lam
tron dén hang nghin).

Loi giai

Véi A=10 triéu, a=0,1, »=0,005
Déu théng 2: A(1+7)+A(1+a).

Dau théng 3: A(L+7) +A(L+a)(L+r)+ A(L+a) .

Dau théang 4: A(1+7) + A(L+r) (1+a)+ A(L+7)(L+a) +A(L+a) .

Dau thang n: Al (L+7) "+ A(L+r) (L+a) .t A(L+r)(1+a) "+ ALra) .

Het thang n: A| (L+r) ™+ A(L+a) ™ (Ler) 4ot A(L+a)(Ler) 7 ALra)” |(247),

Goi B 1a s6 tién ctia nguoi do trong tai khoan tiét kiém dén hét thang 12 nam 2019
Khi dén=24.
(1+ a)n —(1+ r)n

a—r

Ta cd B=A.

(1+ r) =0922.756.392.2.
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Chi Lan ¢6 400 triéu dong dem di gwi tiét kiém & hai ki han khac nhau déu theo thé thiec
1ai kép. Chi gtri 200 triéu dong theo ki han quy véi 1ai sudt 2,1% mot quy, 200 triéu dong
con lai chi giri theo ki han thang véi 1ai sudt 0,73% mot thang. Sau khi gri dwgc 1 nam,
chi rut mot ntra sO tién ¢ loai ki han theo quy va gt vao loai ki han theo thang. Hoi sau
dtng 2 nam k€ ttr khi gui tién Jan dau, chi Lan thu dwoc tat ca bao nhiéu tién 1ai ( lam
tron dén hang nghin)?
Loi giai
S6 tién 200 triéu dong tinh theo ki han quy sau 1 nam la : 200.(2,1% +1)4 (triéu dong).

S6 tién 200 triéu dong tinh theo ki han thang sau 1 nam la : 200.(0.73% +1)12 (triéu
dong).

Do sau gia thiét suy ra sO tién tinh theo quy lay 1ai ti€p tuc trong 1 nam dwoc
A=100(2,1%+1)".(2,1%)’ (triéu dong).

Tuong tw sO tién tinh theo thang 1ay 1ai kép ti€p tuc trong 1 ndam dwoc

B=|200.(0,73%+1)" +100(2,1%+1)" (1+0,73%)” | (triéu done).

Vay s6 tién chi lai la: M = A+ B=74,813(triéu dong).
C6 hai co so khoan giéng A va B. Co so A: gia khoan ctia mét khoan dau tién la 8000
dong va ké tir mét khoan thit hai, gia cia mbi mét sau ting thém 500 dong so véi gia
cta mét khoan ngay trudc dé. Co sd B: gia khoan ctia mét khoan dau tién 1a 6000 dong
va ké tir mét khoan thit hai, gid cia mdi mét sau tang thém 7% gia so voi gia ctia mét
khoan ngay trudc d6. Mot cong ty gidng cay mudn thué khoan hai giéng véi do sau lan
luwot la 20 mét va 25 mét d€ phuc vu san xuét. Gia thiét chat lwgng ciing nhw thoi gian
khoan giéng cua hai co s¢ la nhu nhau. Cong ty &y nén chon co so nao dé tiét kiém chi
phi nhat?

Loi giai
Chi phi co s Akhoan giéng 20 mét va 25 mét [an luot 1a: 20.8000+19.20.250 = 255000
dong va 25.8000+ 24.25.250 = 350000 dong.
Chi phi co s& B khoan giéng 20 mét va 25 mét lan lwot la:

1,07 -1 1,07* -1

6000. =245972,9539 dong va 6000. =379494,2263 dong.

7 4

Vay giéng 20 mét chon B, con giéng 25 mét chon A.

Heét
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PHEP TINH LOGARIT

.q Ly thuyét
)

1. Khdi niém logarit.

-@,Dinh nghia:

Cho hai s6 duwong a, b véi a=1.
B~ S8 a thoa man dang thitc 4" =b duoc goi la 16garit co s8 a cua b va ki hiéu la log b
R~ Taviét: a=log b< a" =b.
a>0
R~ log b xacdinh < ja#1
b>0

gl ‘

1) Khong c6 logarit cia s6 0 vasé am vi a" >0, Va.

2
3

i b
4) g5

(1)
(2) log, 1=0;log, a=1
( )log“a =b

4)

2. Tinh logarit bding mdy tinh cam tay.

(1) Logarit co s6 10 dwoc goi la logarit thap phan. Ta viét loga hoic Iga thay log,, a

(2) Logarit cos6 e dugce goi l1a logarit tw nhién. Ta viét Ina thay log, a.

3. Tinh chdt cOa phép tinh logarit
Voi O0<a#1 b,c>0, aaeR, khi do:

(1) log, (bc) =log, b+log, c (2) log, (Qj—log b-log,c
c

(3) log, b =a.log, b (4) a5 =b
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Dac biét véi a;b duong, a =1 ta co:

(1) log, ; =—log, b 2) log, 4/b = lloga b (n e N*)
n

4. Céng thuc ddi co sé

?@

1
Cho cac s6 duong a,b,c v6i a#1;b#1. Ta co logaczﬂ
log, c
Dac biét ta co:
1
1) log b= b=1 2) 1 b=—log b (m=0
(1) log, log, a ( ) 2) 0g - 0g, ( )
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.‘:; Bai tap
)

B~ Dang 1. Tinh gid tri biéu thuc

— 7,\? Phuwong phap ) \
M Ap dung cac tinh chat — cong thiic d& biéh d6i
log a=1, log 1=0 a" =b, log, (a”’) =
log, (b.c)=log, b+log, ¢ (Tich - tong)
01 Tinh chat log, b_ log_ b-log, c (Thuwong - hiéu)
c
Dacbiét:véia, b>0,a#1 log l=—10g b
a b a
log b" =alog, b log . b= lloga b
02 | Céng thitc “bay” | «
Dic bigt: log /b =—log b
n
A% AT log(‘ b
03 Doi co s log, b= log a log,b=log, c.log b
oo
I Cho 0<a#1.Tinh gia tri ctia biéu thite a 4" I
= Loi gidi

; logr4 2log 4 log 42
Tacod a B =g*%%* = 4°8% =4? =16.

E@\Vi du 1.2.

Tinh gia tri ctia biéu thitc A =2log, 12 +3log, 5-log, 15-1og,150. I
= Loi gidi
A=log,12’ +log, 5 -(log,15+10g,150) =log,12°5° - log, 15.150 = log, g ~108:8=3
EE‘ Vidy 1.3.
Cho cac s6 duong a,b va a =1
Rut gon biéu thirc K =log, b* +2log , b* +3log . b° —4log , b* ta duogc

= Loi gidi
K =log b*+ 2log , b +3log b° —4log , b® =2log b+4log b+6log b—8log b=4log b
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R Dang 2. Biéu dién logarit

— a\? Phwong phap )

Ta thuc hién theo cac budc sau

* Budc 01. Bién ddi cac biéu thirc logarit phu thudc vao tham sd a va b.
* Budc 02. Dat cac bi€u thirc logarit ctia cac sO nguyeén t6 la cac an x,y,z.
Tt d6 ta thu duoc phwong trinh hodc hé phwong trinh véi cac an x,y,z.
Ta tim cac 4n nay theo a,b
* Budc 03. Giai hé tim dugc tim x,y,z ... theo a,b.
Ttr d6 tinh dwoc biéu thitc theo cdc tham so a,b.
- log. b . 1

va =log, a.
log, a log b =

Cac cong thirc nén tang la log,

E_E_‘ Vidy 2.1.
|

Cho a=1log,14 . Biéu dién log,, 16 theo a
= Loi gidi

Ta c6 log,16=1log , 2 =2log, 2=2. L 2 2 _ 2

log, 7 B log, (1%) B log,14—log,2 a-1
EE‘@\W du 2.2.

Tinh M =log,1250 theo a biét a=log, 5.

= Loi giai
Ta co: M =log 1250 =~1o (5° 2)—1(410 5+1) ==+ 2
: - g 4 - 2 g 2 =) 2 g 2 - 2 :
BBvia2s
Dit a=1log, 3 va b=log, 3. Hay biéu dién log, 25 theo a va b.

> Loi gidi

- 10g3(2.3) - log,2+1 Cab+b

1

1083(5-32) _log,5+2 _E+2 _ a+2ab
1+1
a

EB.via2s

Cho log, 6 =a; log, 7=b . Hay biéu dién log,, 42 theo a va b.

= Loi gidi
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log,42 log,(6.7) log,6+log,7 a+b
log,18 10g2(326] log,6°-log,2 2a-1

Ta c6 log,, 42 =

E@\Vi dy 2.5.

Cho log,2=a va log,5. Tinh log,, 60 theo a va b. I
= Loi giai
log. 60 = log,60 log, (4.3-5) _2log,2+log,5+1 _ 2a+b+1
S log,10 log, (2.5) log,2+log,5 a+b
BB viay 26
I Cho a=1log,18 va b=log,60. Tinh log,2 theo a va b I
= Loi giai

=log.18=1og, 2+2log. 3
Dau tién ta c6 hé 4= 08 08 2121085 .
b=1log, 60=2log, 2+log. 3+1

bat x=log, 2 va y=Ilog, 3 titr d6 ta c6 hé phuong trinh bac nhat hai an

x=1log, 2 —a+2b-2
5 =log 2=—=
{Zx y——Z 1 2 b3 1

log.2 - -
Nén log, 2= 0852 _—+2b=2 .
log.3 2a-b+1
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.q Luyén tap
L

Cdau 35. Tinh gi4 tri biéu thic:

1) K= 10g e 4—@ +Ine**® (2) G =2'o8s91085
3 P logl49 5 log:;L7 5 4 D= log,10.log 2.:|iog2 4.1og,10
(5) P= log(tanlo ) +log (tan 2° ) +...+log (tan 89° )

Loi giai

2018

1
1) K=10g 4 ———+1
(1) K=log, . 4- - +Ine
2 1
——+2018=——--—-+2018=2018.
1009 2018 1009

2018

Ta co: logzm 4-— i +Ine = 10g22018 22 -

1009
(2) S= 2Iog4 9+log,5
Ta CC,) S= 210g49+10g25 — 210g49'210g25 — 210g23.210g25 —-35=15.
1 1

(3) P= -
log,,5 log,5

1 1
log,, 5 - log, 5
Do 1

log,10.log 2.10og, 4.1og, 10
1
log,10.log 2.10og, 4.1og, 10
3 1 3 1 1
B log, 2.10og, 4.log, 10 - log, 4.10og,10 - log,10

(5) P=log (tan1° ) +log (tan 2° ) +...+log (tan89°)

Ta céd: P =

=log.49-log, 7 =1log. 7.

Tacd: D=

=log,,2=log?2.

Ta cé: tan(90° —a) = cot(a)

P =log(tan1’)+log(tan2°)+log(tan3")+...+log (tan89")
=log(tan1’-tan 2’ -tan3"...tan89" )

~log| tan’ tan2"-tan"...tan 45" ..tan (90" ~2")-tan (90° ~1')
=log(tan1’-tan2° -tan3"...tan 45°...cot 2° -cot1’

= log((tan1° cotl”)(tan 2 - cot 2°)...tan45°) =1.1og1=0.

Cdau 36. Tinh gia tri biéu thic:
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1
(1) P =log /- b’.log, a' (2) E=log, (bz.sz
3) Q= ! - 4) G=log (a.%/a\/; )
log, b.log, c.log_ a !

(5) H =log, aia¥ava (6) X =log b’ log, a*

Loi giai
(1) P=log - b*.log, a’
Taco P=log b’ log,a" =(6log,b).(4log, a)=24.

(2) E=log, (bz .b;J

: 215 5.5 5
Ta co E=log,| b".b? :logbb2=§10ghb=§.

1
3 Q- :
log, b.log, c.log_a
1 1 1
Tacod Q= = ==
Q log, b.log, c.log a® log a® 2

4) G=log, (a.m j

1

133 3 3 3
Taco G=log,|a.|aa? | |=log |a’ =§108a‘1=

2
(5) H =log, ai/ad/ava
Tacé H=log, ayad aa
1
5 1 5

133 33 3 B 13
=log  a. (a.azj a| =log a. (azJ a| =log, aa® =log a'° :E.

(6) X =log /. ’.log, a'
Tacé X=log . b’.log,a’ = (6log, b).(4log,a)=24.
Cdu 37. Thuc hién cac yéu cau sau:

(1) Cho log, x =a. Tinh gi4 tri ctia biéu thic A =log, x* +log, x> +log, x theo 4.

2

(2) Cho log, x=a. Tinh gia tri ctia biéu thitc P =2log,, 1 —log,,, x* +1og_ 25
x
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2
(3) Cho Inx =2. Tinh gi4 tri cua biéu thic T = 21n(\/a)—ln(eTJ+ In3.1og, (exz)
x

02

(4) Cho log,2=a, log,3=b. Tinh gid tri cha M =log, —— NTh

(5) Cho log,3=2, log, 3 =% va log,, 3= % . Tinh gia trj ctia log_ 3

§x
(6) Cho log, (xzyg) =1. Tinh gia tri biéu thizc N = logxzy3 Z
Xy
Loi giai
(1) Cho log, x =a. Tinh gi4 tri ctia biéu thicc A =log, x* +log, x> +log, x theo 4.
2
. 2 3 3 1
Taco A= log,x" +log, x° +log, x = 2log, x—Elog2 x+§log2 x=log,x=
2

(2) Cho log, x =a. Tinh gia tri ctia biéu thitc P =2log,, 1 —log,,. x° +log, 25
X

2 2(1—612)
Taco log,x=a < x=5"=P= 210g255 10g12553“+log 25=—a—-a+—= .
a a

2
(3) Cho Inx = 2. Tinh gia tri ctia biéu thitc T = 21n(\/§) ~In [eTj +In3.1og, (exz)
x

Ta co Tzln(ex)—(Z—ln\/;)Hn(exz):(1+1nx)—2+%1nx+1+21nx:glnx:7.

(4) Cho log,2=a, log,3=b.Khi do gia tri cia M = logsi"/\/__
2
Taco M =log, —— \/_ 2 2
\/_ 32 52
5
2 11
=log, —— 2 _log522 108532.52=§ﬂ—510g53—110g55=§ ——b—1=5a b— 1'
32 52 2 2 2 2 2 5

(5) Cho log,3=2, log,3= % va log , 3= % . Tinh gia tri ctia log_3
, 1 1
Ta co6 log,3=2=log,a=—, log, 3= : log,b=4.

Khi dé tacé log, 3=— < 1 :E_
15 log,a+log,b+log,c 15

Q#ZE <> 2log,c+9=15 < log,c=3 <> log 3=l.
9+2log,c 15 ° 3
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Vay log_ 3:%.

5/x*y?
(6) Cho log_(x%*y®)=1. Tinh gia tri biéu thiec N =log , , NYY
gx y g g 3
Toxy

log (x*y°)=1<2+3lo =l<lo :—E.
g\ XYy &Y S Y 3

Talai ¢ log, (x2y3) =loxy’=aoxy’=1.

5[..3,,2

_ XYy
N—lngzys xys
3-2 1
2 — L.
~log 5/x3y2 zllog &y 1 log, x*y* 1 log_ x*+log_y 1 3_17
P x2y° : 3.2 : 2 3 . .
y 5 y 5 log xy° 5 log x"+log y° 5 2_3.:1% 15

Cdau 38. Thuc hién cac yéu cau sau:

(1) Cho x, y 1a hai s6 thyc dwong, x #1 thda log%y=3§y, logﬁx:% .Tinh P=x"-?
(2) Cho cc s8 thuc duong a; b thoa log,a=x, log,b=y.Tinh M =log, (a2b3) theo x;y

(3) Cho c4c s8 thyee a, b thoa 0<a=Lb>0 va log, (a2b3) =1.Tinh N =log ,

ab®
Loi giai
(1) Cho x, vy 1a hai s6 thuc duwon #1 thoa lo _%y lo x—g Tinh P=x%*—1?
'Y : & X gg;]/—sr gﬁ_y' = y.
. 3y Y. 32 16
Ta co: logél;y—gcﬂogxy—g,logﬁx—?cﬂogzx—?.
Ma log, y =log, x.logxyzg%=2:>y=4.
Y

Suy ra: log, x =4 < x =16.
Vay P =x* —y? =16° — 4% = 240.
(2) Cho céc s6 thue duong a; b thoa log,a=x, log,b=y. Tinh M =log, (azbs) theo x;y
Theo tinh chat Logarit: M =1log, (azbs) =log,a* +log,b® = 2log,a+3log,b =2x+3y.

5’ 31,2
(3) Cho cac s8 thuee a, b thoa 0<a=Lb>0 va log, (azbs) =1.Tinh N=log , . aTIj
a

log (a?b®)=1<=2+3log b=1<1lo b:—l.
Sa 2 Sa 3

Ta lai ¢4 log, (azbs) =loadb’=a<ab® =1.
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5’a3b2
N = Iogu2b3 —ab3

_1log,a’b® 1 log a’+log bv* 1

1
3

=—. 273 . 2 3 .
5'log, " 8'log, " rlog, b 57, 51

=log ., a’b® = éloguzba a’b?

Cau 39. Cho a;b la cac s6 duong 16n hon 1

(1) Thoa man a? +9b% = 6ab. Tinh M = 110812 ¥ +108, ¥
2log,,(x+3y)

(2) Théa man a° +b* =7ab. Tinh K = log¥.

(3) Thoa man 9a* +b* =10ab. Tinh V =log 351: b i

Loi giai
1+ log12 X+ log12 y
2log,,(x+3y)

(1) Théa man a? +9b®> =6ab. Tinh M =

Ta 6 a® +9b° =6ab < (a—3b) =0 a=3b.
1+2log,,3b+log,,b log,,12b+log,3b log,, 36b”
2log,, 6b log,, 36b° log,, 36b°

(2) Thoa man a? +b*=7ab. Tinh K = loga—;b .

Khidé M =

(asb)’

Ta ¢ a2+b2=7ab<:>(a+b)2:9ab<:> =ab

2
jlog(i:;b] =10g(11b)<:> Zlog%=10ga+logb<:>K=log%:%(loga+1ogb)

(3) Thoa man 9a* +b* =10ab. Tinh V =log 3a+b )

(Sa + b)2
16

Ta co 9a® +b? =10ab <> 9a® + 6ab + b =16ab <> (3a + b)2 =16ab < = ab

32+b)
- log% = log(ab)

BQ:b =loga+logh <V =log3a:b

Cau 40. Thyec hién cac yéu cau sau:
(1) Cho log,3=u; log,5=>b. Tinh log, 105 theo a va b.
(2) Cho log,.3=a. Tinh log, 15 theo a.
(3) Cho log,,5=a, log,7=0b va log,3=c. Tinh log, 35 theo a va b.

1
< 2log :E(logaﬂogb).
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(4) Cho log,3=a,log,7=b. Tinh log, 2016 theo a va b.
(5) Cho log,3=a, log,3=>b. Tinh log,; 3 tinh theoa va b.
(6) Choa=1log,6, b=1log, 7. Tinh log,, 42 theo a va b.
(7) Choa=1log,3 va b=1log,3. Tinh log, 45 theo a va b.
(8) Cho a=1log, 4, b=log, 4. Tinh log,,80 theo a va b.

(9) Cho a=log,, 7; b=1log,5. Tinh 10g5? theo a, b.

(10) Cho log,3=a;1l0g,5="b. Tinh log,15 theo a, b.
Loi giai
(1) Cho log,3=a; log,5=>b. Tinh log, 105 theo a va b.

1
oo 1051085105 _log 3+log, 7+1 _ At bt
E1s log, 15 log, 3+1 a+l  (l+a)b
(2) Cho log,,3=a. Tinh log, 15 theo 4.
log,. 3= 1 1 :log35:1_—a.

log.15 Tt log.5
log,15 1+log,5 1

log,25 2log,5 2(1-a)

(3) Cho log,,5=a, log,7=b va log,3=c. Tinh log, 35 theo 1 va b.

log,.15=

Ta co: 10g275:a<:>%log35=a<:>log35=3a.

log, 35 3 log,5+log, 7 _3a+b (3a+b)c

log, 6 log,2+1 1.4 1+c

c
(4) Cho log,3=a,log, 7=Db. Tinh log, 2016 theo a va b.

Ta c6 log, 2016 = log, (25.32.7) =log, 2° +log, 3 +log, 7 =5+2log,3+log, 7.
Do d6 log, 2016 =5+2a+b.
(5) Cho log,3=a, log,3=>b. Tinh log,; 3 tinh theoa vab.

log, 35=

Véi log,3=a, log.3=b taco log,2= 1 at, log,5= % =b™
a
1 1 1 ab
log,10 log,2+log,5 a'+b" b+a
(6) Choa=log, 6, b=log,7. Tinh log,, 42 theo a va b.

Do d¢6 log,,3
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log,42 log, (6-7) _log,6+log,7 log,6+log,7 a+b

log,, 42 = = = 5 = = )
log,18 6°) log,6°-log,2 2log,6-log,2 2a-1
1082 ?
(7) Choa=1og,3 va b=1log, 3. Tinh log, 45 theo a va b.
1
log, 45 = log, (5-32) _log,5+2 E+2 _a+2ab
° log,(23) log,2+1 1 ,  ab+b
a

(8) Cho a=log, 4, b=1log 4. Tinh log,,80 theo a va b.

Ta c6 log,,80=1log,, (4 5) =log,, 4’ +log,,5=2log, 4+———

log512
2 N 1 3 2 N 1
log,12 log.4+log.3 log,4+log,3 b+log,3
Tl‘ra:10g34:>10g43=1:>log53=log54.log43=b.1=é.
a a a

— log,, 80 = 2 N 1 2a a a+2ab

1.1 b+§ a+1 b(a+1) ab+b
a a

(9) Cho a=log,. 7; b=log,5. Tinh log5 5 % theo a,b.
*a=log, 7 < 2a=log,7.

*b=log,5<= — 5 —Iog5

Ta c6 log, ? =log,49—-log, 8.

<:>10g5§:210g57—310g52<:>10g5 89—22a 3i<:>1 og, = 49 4al; 3.

(10) Cho log,3=a;1log,5="b. Tinh log,15 theo a, b.

log,15 log,53 log,5+log,3 log,3.log,5+log,3 ab+a

a(b+1)

Ta co log,15= =
log,6 log,2.3 1+log,3 1+log,3 a+1

Cau 41. Thuc hién cac yéu cau sau:
(1) Cho log,,5=4a; log,7=b, log,3=c. Tinh log,,35 theo a, b va c.
(2) Cho log,5=a; log, 7=0; log,12=c. Tinh log,, 4200 theo a,b,c.
(3) Cho log,,5=4a; log,7=b, log,3=c. Tinh cta log,,35 theo a,b,c
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(4) Cho a=log,5, b=log,7, c=log,3.Tinh I = log = +log +.. +logi9j theo

logl 26( 3 150
a,b,c
(5) Cho log,3=a; log,5=b; log, 2=c. Tinh log,,, 63 theo a,b,c.
Loi giai
(1) Cho log,,5=4a; log, 7=b, log,3=c. Tinh log,, 35 theo a, b va c.
log,, 5=a=1log,5=3a,log, 7=b=log,7=3b,.
log,5=1og, 3.log,5=3ac,

1 1 1 1
log,12 log.,12 2log,2+log,3 2log,2+log.3
(2) Cho log,5=a; log, 7=0b; log,12 =c. Tinh log,, 4200 theo a,b,c.
log,12 2+log,3

log,,35=1log,, 7+log,,5

Ta co: c=log,12 = <log,3=2c-2

log, 4 2

log,5 log,5
=log,5=—22 2 <=log,5=2alog,3=2a(2c—2)=4ac—-4
a=log, 10g29 21og, 3 og, alog, a( c ) ac—4a

log, 4200 10g,(2°35%7) 3.+log,3+2log,5+log, 7
log,18 log, (2,32) 1+2log,3

Khi d6: log,, 4200 =

 3+2c-2+2(4ac—4a)+b  Bac—8a+b+2c+1
1+2(2c-2) - 4c-3
(3) Cho log,,5=4a; log, 7=b, log,3=c. Tinh cta log,,35 theo a,b,c
log,,5=a=log,5=3a,log, 7=b=log,7=3b,.

log,5=1og, 3.log,5=3ac,

log, 7
log, 7= og, 7 _3b

log,3 ¢
log,,35=1log,, 7+log,, 5= 1 + L __ 1 + 1

log,12 log.12 2log,2+log,3 2log.2+log.3
1 1 1 1 3b+3ac
T1 1 11 o111 er2
2 + 2.+ 22—y

. + . .
log,7 log,7 log,5 log,5 3b 3b 3ac 3a

(4) Cho a=log,5, b=log,7, c=log,3. Tinh I =

(log +10g +.. +10gi§J theoa, b, c

log 26 3

Tt gia thiét suy ra log,5=1og, 3log,5=ac.
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. - 123 149) logl50
Taco: I= Jdog| =.—.—.... =
log126 234 150) logl26
= 10g126 150 = 10g2—150
log, 126

_1+log,3+2log,5 1+c+2ac
1+2log,3+log,7 1+2c+b '

(5) Cho log,3=4; log,5=b; log,2=c. Tinh log,,, 63 theo a,b,c.
Ta ¢6 log,,,63=1log,,, (32.7)

=2log,,,3+log,,, 7.
2 1
= +
log.,140 log,140
_ 2 N 1 3 2 .\ 1
log, (22.5.7) log, (22_5,7) 2log.2+log,5+log,7 2log,2+log,5+1

Tt dé bai suy ra

1
log,2= log, 3 = log,5=1log, 2.1og,3.log,5=abc.
log, 7= 1 L = i
log,3 log,2.log,3 ac

log,,,63= 5 2 1 +2 1b 1= 2ac2+1 .

2 py . 2ctabet abc+2c+1

a ac

Cau 42. Cho x, y, z laba s6 thuc duong lap thanh cip s6 nhan; log, x, log -y, log,-z lap
thanh cdp s6 cdng, vdi a la s6 thue duwong khac 1. Gid tri cua p = 9 TR
y z X

Loi giai
x, y, z laba s6 thwe dwong 1ap thanh cap s6 nhan nén ta c6 xz=y* (1).
log, x, log -y, log,- z lap thanh cdp s8 cOng nén:
log, x+log,- z=2log .y < log, x+3log,z=4log, y < xz® =y* (2).
Te(I)va(2)tasuyra x=y=z.
Vay p :9—X+1+3—Z =9+1+3=13.
y z X
Cdu 43. Cho cac s0 hang duong a,b,cla s6 hang tht m, n, p ctia mot cap s6 cong va mot cdp s
nhén. Tinh gié tri ctia biéu thic P =1log, a" ' ")
Loi giai
Ta c6 a,b,cla s6 hang tht m,n,p cia mot cap s6 cong va mot cap s6 nhan nén:
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a=u+(m-1)d=a.q"" |a-b=(m-n)d
b=u,+(n-1)d=a.q"" <{b-c=(n—p)d .Dod6 P=log, ") ) )
c=u+(p-1)d=a.q"" c—a=(p-m)d
=log, (alq(m—l) )(n_p)d .(alq(z?—l) )(m_n)d ~log, %’ =0
1 1 1 190
+ + +o.t =
log,x log,x log,x log,, x log,x

Cdau 44. Goi n 1a s6 nguyén duong sao cho dung
véimoi x duong, x=1. Tim gia tri cua biéu thitc P=2n+3.
Loi giai
1 1 1 1 190
+ + .ot =
log,x log,.x log.x log,, x log,x

< log _3+2log 3+3log 3+...+nlog 3=190log 3
< log, 3(1+2+3+...+1)=190log, 3

<1+2+3+...+n=190

@rl(nTJrl)zl%

=19
<n*+n-380=0 c{n = n=19 (do n nguyén duong) = P=2n+3=41

n=-20

Hét
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HAM SO MU & HAM SO LOGARIT

Ham s6 mii — Ham s6 logarit

.q Ly thuyét
)

1. HGm sé mi

Tap xdc dinh D=R.
Tip gid tri T =(0;-+), nghia la khi giai phuong trinh ma djt ¢ =a’" thi £>0.
a>1 Ham s8 y =a* dong bién, khi d6: ' > ™) f(x)>g(x).
Don diéu ) ®
O<a<l |Hams8 y=a" nghichbién, khidé: a’ >a™" < f(x)<g(x).

! !

) =a*l “V =u'a".l
Do him (a )' a“.Ina —>(a )’ u'.a.Ina
(e") =e" —>(e“) =e"u
Y Yy
y = a® y = a®

o |
1
—-—/ \
O £

2
Q
)

O Nhan xét:
(1) D6 thi ham s8 y =a" (a >1) d6i xting v6i d6 thi ham s8 y =a* (O <a <1) qua Oy.
(2) Db thi di qua diém (0;1) va (1;a).
(3) D9 thi lién tuc trén R.
)

(4) D5 thi nam & phia trén truc hoanh.
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2. Ham sé logarit

Tap xdc dinh D=(O;+oo).
Tadp gid tri T =R, nghia la khi giai PT ma dat f =log_x thi t khong c6 diéu kién.
. Ham s0 y =log, x dong bién trén D, khi dé:
o i “z log, f(x)>1log, g(x) <= f(x)>g(x).
om de Ham s6 y =log, x nghich bién trén D, khi d6:
O<a<l log”f(x)>logug(x)<:>f(x)<g(x).
i ' u’
(Ioga x‘) " xIna —>(logu u‘) " ulna
. 21 o u
Dao ham (lnx)— = (x>0) —>(ln‘u) »
(ln” u‘)' —n- Lt u‘
u
Nhan truc tung lam duwong tiém can ding
Y Yl
y = log.x y = log,x
D6 thi
O /1 T @) 1\1:

O Nhan xét:
(1) D6 thi ham s8 y =log, x(a>1) d6i xting v6i d6 thi ham s8 y =log, x(0<a<1) qua Ox.
(2) Db thi di qua diém (1;0) va (a;l).
(3) D6 thi lién tuc trén (O; +oo) .
@)

4) D6 thi nam & bén phai truc tung.
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.‘:; Bai tap
)

R Dang 1. T@p xdc dinh c0a ham sé

— a\? Phuwong phap )

Xétl#a>0: MHamso y= a(]xacdmh@f()xécdinh.

M Ham s6 y:logaf(x) xac dinh < f(x)>0.

Dic biét: véi ham s6 y =log_ [f(x)]” ta luu y “mii n” chia f(x):

0 Néu n:2——DKXD ctia ham s6 y =log [ (x )} g(x)

(x)>
O Néu n/2——>PKXD ctia ham s& y—log [ ( )J g( )

flx ( ) >0
=Tém lai néu f(x) hodc g(x) cé “mii n” ta chti y xem “n” chan hay Ié.
BB
Tim tap xac dinh ctia cac ham s dudi day:
(1) y =log, (2x-3) (2) y=7"" (3) y =log, (x2 —9)

= Loi gidi
(1) y=log, (2x-3)
Diéu kién <:>2x—3>0<:>x>g. Vay tap xac dinh la D:(gﬁooj.
@ y=7"
biéu kién: x—3>0«<>x>3. Vay tap xac dinh la D= [3; +oo) .
(3) y=log, (x2 —9)

>3
Diéu kién ¥*-9>0< {x . Vay tap xacdinh la D= (—oo,' —3)u(3; +oo).

x<-3
EE‘@\W dy 1.2.

Tim tap xac dinh ctia cdc ham s6 dwéi day:

(1) y =log,,, (3-x) (2) y =log, (2-x) 3) y= In(—x2 +3)
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. Loi gidi
(1) y=10g, (3- x)
biéu kién 3—x>0+<>x<3.Vay tap xac dinh D= (—oo; 3) .
(2) y=log,(2-x)
Diéu kién: 2—x >0« x<2. Vay tap xdc dinh D =(—0;2)
3) y= ln(—x2 + 3)
Piéu kién xac dinh: —x*+3>0< —+/3<x< \/5 . Vay tap xac dinh D = (—\/5; \/é)

E@\w dy 1.3.

Tim céc gia tri thuwe ctia tham s6 m dé€ cac ham sd dudi day co tap xac dinhla R.
1

(1) y = eVx'+mn 2 y= log(x2 —2x- m+l)

= Loi giai
1

(1) y= e\/x2+mx+l

Ham s8 c6 tap xac dinh1a R < x* +mx+1>0, VxeR < A<0 <= -2<m<2.
(2) yzlog(xz—Zx—m+1)

Ham s8 ¢ tap xac dinh 1a R x*—2x-m+1>0,VxeR <::>(—1)2 —(-m+1)<0<=m<0.

E‘E_‘@\Vi dy 1.4.

C6 bao nhiéu gia tri nguyén cua mthudoc doan [—2021; 2021] dé ham sd

y=10g(x2—2x—m+2) c6 tap xac dinh R.

= Loi giai
biéu kién: x* —2x—m+2>0.
Ham s8 ¢4 tap xdc dinh R <> x* —2x-m+2>0,VxeR < A'=1+m—-2<0=m<1.
Do m nguyén thudc doan [—2021,' 2021] nén c6 2022 gia tri m thoa yéu cau bai toan.
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R Dang 2. Dao ham coa ham sé

— ’4\? Phwong phap )

log, |x|) = = (log, [u|) = - ) ;
O DPao ham ham s6 logarit: ( )1 x.na ( ’) f’"lna = (ln”|u|) —n- L u‘
(Inx)=—, (x>0):>(1n|u‘) =& d
x u
) (a")’:a"'.lna:(a“)rzu’.a”.lna
O DPao ham ham sO mi: ’ r
(ex) =e' = (e”) =e"a
Eé Vidy 2.1.
Tinh dao ham cac ham s6 dwdi day:
(1) y=log, (4x+1) (2) y =2 (3) y=2/
= Loi giai

(1) y =log,(4x+1)

C ' 4
Ta cé y :(10g3 (4x+1)) :m.
(2) y= 22x2+x
Taco y' = (22’(2“‘ )! = Q¥ .1n2-(2x2 +x)’ = (4x+1) 22+ 2.
(3) y=2%+
AP = i gy Y _ ~In2 5=
Tacé y' =2 .ln2.(\/1—x) =2 In2, s hay y' = 2\/1__36.2 i
EB.vio 22
Tinh dao ham cdc ham s6 dwéi day:
(1) y =log, (4x+1) (2) y=1log, (x2 —3x) (3) y =107+
@) y=e> 5 y=ln(1+vx+1) (6) y=log, (3"
2
= Loi gidi
(1) y =log, (4x+1)
' (4x +1)' ~ 4

Ta co (10g3 (4X+1)) N (4x +1)1n3 - (4x +1)1n3
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(2) y=log, (x2 —Sx)

Tacd = y'= (log5 (x2 —Bx))' = ﬁ

(3) y= 10x272x+5

Tac ' =(x* ~2x+5) 107 2*In10 = (2x - 2).10" **In10.

(4) y — el—2x
Taco y'=e"" . (1-2x) =—2¢"7".

(5) y zln(1+ x+1)

!

(l+x/ﬁ) ~ 1
(1+\/E) - 2\/x+1(1+\/x+1)'

Ta co (ln(1+ M))’ =

(6) y=1log : (3"3’3"2”)

Ta co: y=log, (3x3‘3x2+2) = (x3 —3x% + 2)10gi 3>y = (3x2 — 6x)10g1 3=-3x(x-2)log,3

2 2 2
EE_‘ Vidy 2.3.

Thuc hién cac yéu cau sau:
X X

(1) Cho ham s6 y = 243

pe .

Tinh gia tri y'(()) .

(2) Cho ham s6 f(x) = ln(x4 + 1). Pao ham f'(l) bang bao nhiéu?

.....

2" +3°
1) y= )
Wy="F

.o 2%+3 1 (3Y .1 (3] 1.1 (3). 3
Taco y= =—+|—| DY ==+~ =—.In=+|—| .In—
4 2 |4 2 |4 2772 |4 4

2072 4 4 4 2
(2) f(x)zln(x4 +1)
o (x4+1)' 4 . 4T
Tac: f(x)="G = = W=
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Chuong VI.
HAM SO MU & HAM SO LOGARIT

R Dang 3. Sy bién thién coa ham sé

— ’4\‘? Phwong phap )

‘ Ham s6’Mii y=a*(1#a>0) ‘ Ham o' Logarit y =log, x(1#a>0)

¢ a>1—HS dong bién.
¢ 0<a<1— HS nghich bién.

¢ 1>1—HS dong bién.

D A 4
on diéu ¢ 0 <a<1— HS nghich bién.

EE‘@\W dy 3.1.

Xét su bién thién ciac ham so sau:

(1) Y= In x. (2) y= log 2018
2019
(3) y=log_ x. @) y=log, ,x
= Loi giai
(1) y=Inx

TXD: D =(0;+x)
e>1 — ham s6 y=Inx dong bién trén (0; +oo)

2) y= log .

2019

TXD: D= (O; +oo)

0<1- ;813 <1 - hamsd y =logli % x nghich bién trén (0; +oo)
(3) y=log «x

TXD: D =(0;+x)
m>1 — ham sd y=log_x dong bién trén (O; +oo)
4) y= log, 5
TXD: D =(0;+)
3>1 — hams6 y =log, GX dong bién trén (O +oo)

BBuers:

Xét su b1en thién cdc ham so sau:
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T | —© -1 0 + o = Loi gidi
’ + 0 - - 0 + 1) y=5
1 . +w TXP: D=R

y / \ \ / 5>1 — ham s6 y =5" dong bién
_ — o 0 trén R

TXb: D=R

1 PR 5 O
0<E<1 — ham s6 yz(zj nghich bién trén R
(3) y:(ﬂ—\/z)x

TXD: D=R

m—+2>1 - ham s0 y:(vr—\/E)x dong bién trén R
@) y=(6-5)

T™XD: D=R

6—\/§>1 — ham s y:(6—\/§)x dong bién trén R

EB.ics2

Ham sd y = ln(x2 +x+1) tang trén khoang nao dwdi day? I
= Loi giai
Ham s6 y =ln(x2 +x+1) c6 tap xdc dinh D=R.
2x+1 1
Tach: Y =———=1y'=0x=—=.
S a1 Y 2
— 0 -1/2 + o
! I O +
+ o0 + o©

Suy ra, ham s0 tang trén khoang (—% ; +OOJ.
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R Dang 4. D6 thi cba ham sé

— ’:‘? Phuwong phap ) \
OXétl1#a>0 Ham s6'Mii y =a* Ham s6’Logarit y =log, x
. >1 Cang gan Oy co sO cang 16n. Cang gan Ox co sO cang 1on.
coso O<a<]1 | Canggan Oy co s6 cang bé. Cang gan Ox co s6 cang bé.

Uk

N g y = logax
Hinh minh hoa :

Nam bén trén Ox . Nam bén phai Oy .
Nhin xét Ludn di qua diém (0;1). Luén di qua diém (1;0).

DT y=a" d6ixtng y=log x qua y =X (duong phin xdc géc phiin tw thir nhat).

E@\w duy 4.1.

Cho cacham s6 y=a",y=b"va y=c" lan luot c6 d6 thi nhu hinh vé bén dudi. Hay so

sanh a,b,c.

= Lo gidi
Ta thdy y =b" la ham s6 mai nghich bién nén 0<b<1.
y=a",y=c" laham s6 mi dong bién nén a,c >1.
Va do6 thi y=c* gan truc Oy hon y=a" nén a>c.

T dd c>a>b.
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HAM SO MU & HAM SO LOGARIT

EB.vio sz
Cho cac ham so y:(\/g) Y =(§] . D6 thi ham s6 duwdi day la

ctia ham s6 nao da cho?

= Loi giai

Dua vao d6 thi, ham s6 nghich bién loai y = (\/5 )x va y= (\/E )x )
Va do thi di qua diém (—1;3) nén do thi da cho la d6 thi cia ham s6 y = (%j .

E@\w dy 4.3.

Cho cacham s6 y=log, x, y=log, x, ¥ =[%] va y=2". D06 thi ham s6 dudi day la
2

ctiia ham s6 nao da cho?
Y
11

O

> Loi gidi

Dua vao d6 thi, thay réng:
+Day la dang d6 thi cia ham s6 y =log, x nén loai y = (%J vay=2".
+ Ham s6 dong bién loai y =log, x.

2

+ D0 thi di qua diém (2;1) nén d6 thi da cho la d6 thi cia ham s6 y =log, x .
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HAM SO MU & HAM SO LOGARIT

.q Luyén tap
L

Cau 1. Tim tap xac dinh ctia cdc ham s6 sau:
(1) y=1og,y, (3x+1)
(3) y =log, (4x - xz)

(5) y =log, (x2 —4x+3)

-3
2) y=log X _°
( )y Og5x+2

(4) y= 1ngozz (3x _xz)

x+3
6) Y= logzozl E

Loi giai

(1) y=1log,.,, (Sx +1)

Diéu kién: 3x+1>0< x> _—31 . Vay tap xac dinh D = (—%,‘—i—ooj.

-3
2) y=log. X >
2y Og5x+2

- >3
Diéu kién x_3 >0 {x . Vay tap xac dinh D= (—oo; —2) u(3; +oo).
x<-2

xX+2

(3) y =log, (4x—x2)

Diéu kién 4x—x*>0<0<x<4. Vay tap xac dinh D:(O;4).

4) y= 1082022 <3x - xz)

biéu kién 3x—x* >0« xe(0; 3). Vay D=(0; 3)

(5) y =log;3(ac2 —4x+3)
o~ 1en 2 x<1
biéu kién x“ -4x+3>0<
x>3

x+3
6) y= 10g2021 ZTx

. Vay tap xéac dinh (—oo,-l) u(3; +oo).

Picu kien 27250 5 ~3<x<2. Vay tap xac dinh D= (-3:2).

2-x
Cau 2. Tim tap x4c dinh ctia cac ham s6 sau:
(1) yzln(l—x)

(3) y =log, (3x+1)
(5) y= log(xz)
(7) y= 2x2+2x72022
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Chuong VI.
HAM SO MU & HAM SO LOGARIT

) y=10g(4x2 —9) 10 ]/:11'1(—x2 +3x—2)
Loi giai
(1) y=In(1-x)
Diéu kién 1-x >0 <> x <1. Vay tap xac dinh D =(—o0;1)

Ham s6 y = (%j la ham s6 m nén c6 tap xac dinh D= (—oo; +oo).
(3) y=1log, (3« +1)
Diéu kién 3x+1>0 < x> —%. Vay tap xac dinh D = (—%;4-00].

(4) y=log,(x+1)

biéu kién x+1>0<>x>-1. Vay tap xac dinh D= (—l;+oo).
(5) y= log(xz)

Diéu kién x* >0 < x#0.Vay tap xac dinh D=R\ {0}
6) y=log, (3— Zx)

Diéu kién 3-2x>0< x < g Vay tap xac dinh D = (_oo;

N | w

(7) y= 2x2+2x72022
Ham s6 y = ¥ 2202 tap xdc dinh D=R.
8 y= log(2x2 —4x+ 2)
Diéu kién 2x* —4x+2>0 < x=1.Vay tap xdc dinh D=R\{1}
9 y= 10g(4x2 —9)
X<——
Dbiéu kién 4x* -9>0 < 3 c . Vay tap xac dinh D = (— ;——Ju[—;JrooJ
x>
2
10 y= ln(—x2 +3x— 2)
Diéu kién —x* +3x—2>0<>1<x<2. Vay tap xdc dinh D=(1,2)

Cau 3. Tim tap xac dinh ctia cdc ham s6 sau:

(1) y=e"+® (2) y=logx*+x-12
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HAM SO MU & HAM SO LOGARIT

(3) yzlogzrx 4) yzlogz(xz—l)ﬂnx
x“-3x

) 2 9

5) y=— 6)y=|=| -

oy e" -1 ©y (SJ 4

Vx+1 1
(7) y= 8 y= +In(x-1
Yy e2007x _q Yy \/E ( )

1 1

9) = _ 10 y =221

Oy log, x-1 0y n(ex +1)

Loi giai
<1> y= ex2+2x
Hamso y=e

(2) y=logNx*+x-12

x%42x

co tap xac dinh D=R.

SA A 2 x<_4 A A 7 .
biéu kién ¥’ +x-12>0< . Vay tap xac dinh D:(—oo;—4)u(3;+oo)
x>3
+3
(3) y=log, = ->
y=log, > —

Diéu kién ;—4_3 >0 -3<x<2.Vay tap xac dinh D= (—3,' 2)
—-X

@) y=log, (x2 —1)+lnx

x<-1
~ .. |x*-1>0 L
Diéu kién 0 <4 x>1 < x>1. Vay tap xac dinh D:(1;+oo)
x>
x>0
5) y=—2
7 e’ -1

>3
biéu kién ¥’ -3x>0< [x . Vay tap xac dinh D = (—oo;O)u(S; +oo)

x<0
Vx+1

M y= o27x _q
x+1>0 x=>-1
biéu kié = . Vay tap xac dinh D =| —-1;+00)\ {0
iéu kién {62017x_1¢0 {HO ay tap xdc dinh D =| -1 +%0)\{0}
8) y =+ In(x-1)
2—x
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<1< x<2.Vay tap xac dinh D:(l;Z)

~ .= x >0 x<2
Diéu kién &
x-=1>0

x>1
1
9) y=—-—"—
Oy log, x-1
0 0 0
Diéu kién X 17 <17 . Vay tap xac dinh D:(O;+oo)\{2}
log,x—-1#0 log,x#1 xX#2

10 y = 225.111( L j
e’ +1

x>0
1

e’ +1

e*+1#0VxeR

Cau 4. Tim tat ca cac gia tri cta tham s6 m d€ cac ham sd dudi day xac dinh véi moi gia tri

Diéu kién >0VxeR < x>0.Vay tap xdcdinh D = [O; +oo) )

thyc cta x.

(1) yzlogz(x2+2x+m—2) 2) y=10g12(2x2—mx—m)

3) yzlog(x2+mx+m+1) 4) y=2—ln(x2+(m—l)x+m—1)

(5) y =2023+1In(x* —4x+m-5) (6) y=log,, (x* —(m+2)x+8m+1)
1) y =log,, (x* +4x+(m—2)) 8) y =21/2023+ 1g (x* + 2mx +3m)
9) y=10g2(3x2 +2(m—1)x+m+4) (10) y=10g2ﬁ+1<x2+(m+1)x+2m+7)

Loi giai
1)y =log;2(x2 +2x+m—2)
Ham s6 y =log, (x2 +2x+m— 2) xac dinh vdi moi gid tri thuwee ctia x khi:
A'<0 {1—m+2<0
&

S m>3

1>0

x2+2x+m—2>0Vxe]R<:>{
a>0

Vay m>3.
(2) y=log, <2x2 —mx— m)

Ham s6 y=log,, (2x2 —mx— m) xac dinh véi moi gia tri thue ctia x khi:
a=2>0

’+8m<0<=-8 0.
A:(—m)2—4.2.(—m)<0®m +8m<0<-8<m<

2x2—mx—m>O,Vxe]R<:>{

Vay -8<m<0.
3) yzlog(x2+mx+m+1)

Ham s6 y = log(x2 +mx+m +1) xac dinh vdi moi gid tri thuee ctia x khi:
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X +mx+m+1>0,VxeR

=1>0
= ’ ) Sm—Am-4<0=2-22<m<2+22.
A=(m) -41.(m+1)<0

Vay 2-242 <m<2+242 .
@) y=2—ln(x2+(m—1)x+m—1)
Ham s6 y=2—1n(x2 +(m—1)x+m—1) xac dinh vdi moi gia tri thue cua x khi:

x° +(m—1)x+m—1> 0,VxeR

a=1>0
= 5 o m?—-6bm+5<0<1<m<5.
A=(m-1) -4.1.(m-1)<0
Vay 1<m<5.
(5) y= 2023+1n(x2 —4x+m—5)
Ham sd y =2023+ ln(x2 —4x+m —5) xac dinh v6i moi gia tri thuc caa x khi:
a=1>0

x2—Ax+m-5>0,VxeR < S m>9.
A:16—4(m—5)<0

Vay m>9.
6) y:loglz(x2 —(m+2)x+8m+1)

Ham s6 y =log,, (xz - (m + Z)x +8m +1) xac dinh v&i moi gia tri thuwe cia x khi:

x> —(m+2)x+8m+1>0,VxeR

a=1>0
= ) om -28m<0<=0<m<7.
{A:(m+2) —4(8m+1)<0

Vay O<m<7.
(7) y=log,, (x2 +4x +(m - 2)2)
Ham s y =log,, (x2 + 4x+(m — 2)2) xac dinh véi moi gid tri thue cua x khi:

x2+4x+(m—2)2 >0,VxeR

1=1>0 2 2)(2 2
=N A:16—4(m—2)2<0©( —m+ )( +m— )<O<:>O<m<4.

Vay O<m<4.
(8) y =212023 +1g (x* + 2mx +3m)

Ham s6 y =2+/2023 +1g (x2 +2mx + 3m) xac dinh vdi moi gid tri thuee ctia x khi:

x*+2mx+3m>0,VxeR
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a=1>0
= ) <0<m<3.
A =m"-3m<0

Vay 0<m<3.

9) y=10g2(3x2+2(m—1)x+m+4)
Ham so y=10g2(x2 +2x+m—2) xac dinh vdi moi gid tri thyee ctia x khi:
3x2+2(m—1)x+m+4>0 VxeR

~350 _
{a > 5 \/@<m<5+\/@

=
A =m?-5m-11<0 2 2

5-./69 5++/69
y——,  <m<———.

Va

10 y= logzﬁﬂ<x2 +(m+1)x+2m+ 7)
Ham so y = 1ngﬁ+1 (x2 + (m +1)x +2m+ 7) xac dinh vdi moi gid tri thuee ctia x khi:

x2+(m+1)x+2m+7>0 VxeR

a=1>0

= 2 om -6m-27<0< -3<m<9
{A(m+1) —4(2m+7)<0
Vay -3<m<9.
Cau 5. Tim tat ca cac gia tri cta tham s6 m d€ cac ham sd duwdi day xac dinh véi moi gia tri

thuce ctia x.
(1) y=10g25(mx2—5x+1) 2) yzlogz(mx2+2x+2)
(3) y=10g((m+l)x2—2(m—1)x+3m—3) @) y=ln((m2+4m—5)x2—2(m—1)x+2)
(5) y:log((m—l)x2+(2m+1)x+m+1) (6) yzln((Z—m)x2—2x+l)
(7) y=lg((m—2)x2+2(m+1)x+2m) 8 yzlogS((m+2)x2—2(m—1)x+4)

9 y= 2x/§10g . ((m—3)x2 +(m+ 2)x—4) 10 y= 2023+11r1(2mx2 +(m +1)x— 2)
Loi gidi
(1) y=log,, (mx2 —5x +1)
Ham s6 y =log,, (mx2 —b5x +1) xac dinh véi moi gia tri thue ctia x khi:
f(x)=mx*-5x+1>0VxeR
« Truong hop 1: m=0. Khi dé: f(x)=-5v+1>0 x <%. Vay m=0 (khong thoa).

* Trwong hop 2: m=0. Khi do:

& Bién soan: LE MINH TAM - 093.337.6281




Chuong VI.
HAM SO MU & HAM SO LOGARIT

a=m>0 m>0 m>0
f(x)>0,vxeR < A:(—S)Z—4(m).(1)<0<:>{25—4m<0® m>%<:>m>7.

25
Vay m>—.
ay 4
(2) y=1log, (mx2 +2x+ 2)
Ham s8 y =log, (mx2 +2x+ 2) x4c dinh v&i moi gid tri thyc ctia x khi:
f(x)=mx*+2x+2>0VxeR

* Treong hop 1: m=0. Khi do: f(x) =2x+2>0< x>-1. Vay m=0 (khong thoa).
* Trwong hop 2: m=0. Khi do:

a=m>0 {m>0 m>0

A=(1) -a(m).(2)<0 " [t-gm<0” =27 "

f(x)>0,VxeR<:>{
R 1
Vay m>§.
3) y=log((m+1)x2—2(m—1)x+3m—3)
Ham so y=10g((m+1)x2—2(m—1)x+3m—3) xac dinh vdi moi gia tri thue cua x khi:
f(x):(m+l)x2—2(m—1)x+3m—3>OVxe]R

e Treong hop 1: m=-1. Khi do: f(x) =4x-6>0=x> g Vay m=-1 (khong thoa).

e Trwong hop 2: m=—-1. Khi dé: f(x) >0,VxeR

a=m+1>0
=
A'=(m—1)2—(m+1)(3m—3)<0
m>-1
m>-1 m>-1
= ) = 5 Silm<-2m>1.
-2m--2m+4<0 -2m--2m+4<0 o1

Vay m>1.

@) y=ln((m2+4m—5)x2—2(m—1)x+2)
Ham s6 yzln((m2+4m—5)x2—2(m—1)x+2) xac dinh véi moi gia tri thue cia x khi:
f(x)=(m2+4m—5)x2—2(m—1)x+2>0‘v’xeR

m=-5

 Truong hop 1: a:0<:>m2+4m—5:0<:{ .
m=
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Véi m=-5. Khi do: f(x):12x+2>0<:>x>—%.Véy m=-5 (khong thoa).
V6i m=1.Khi d6: f(x)=2>0.Vay m=1 (thoa).

#
* Trwong hop 2: a¢0<:>{m . Khi dé: f(x)>0,VxeR

m#1
m<-5
a=m’+4m-5>0 m? +4m—-5>0 m>1 m<-11
& ) & = - & :
A'=(m-1) =2(m’+4m—-5)<0  [-m’-10m+11<0  |[m<-11 " |[m>1
|m>1
V3 m<-11
a
24 m>1

(5) yzlog((m—l)x2+(2m+1)x+m+1)
Ham so yzlog((m—l)x2 +(2m +1)x+m+1) xac dinh vdi moi gid tri thuwee ctia x khi:
(m-1)x* +(2m+1)x+m+1>0,VxeR.
* Truong hop 1: 1=0=m-1=0m=1.
Khi do: f(x):3x+2>0<:>x>—§. Vay m=1 (khong thoa).
* Truong hop 2: a20<=m-1-x0<=m=1.
Khi do: f(x)>O,VxeR

{a=m1>0 {m>1 m>1

= A=(2m+1)2—4.(m—1).(m+1)<0@ Fomed.

&
dm+5<0 m<—Z
Vay meO.
6) y=1n((2—m)x2—2x+1)
Ham s6 y zln((Z—m)x2 —2x+1) xac dinh vdi moi gid tri thuwee ctia x khi:

f(x)z (2—m)x2—2x+1>0,Vxe]R.

* Trwong hop 1: m=2. Khi do: f(x) =-2x+1<0&= x> % . Vay m=2 (khong thoa).
* Treong hop 2: m=2. Khi do:

a=2-m>0 m<2 m<2
f(x)>0,vxeR < =N

1 2.
A’:(—l)z—(Z—m).l<O<:> Fasms

m-1<0 m<1

Vay l<m<?2.
(7) yzlg((m—Z)x2 +2(m+1)x+2m)

Ham s6 y = lg((m - Z)x2 + Z(m +1)x + Zm) xac dinh vdi moi gid tri thuee ctia x khi:
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(m-2)x*+2(m+1)x+2m>0,vxeR.
* Trwong hop 1: m=2. Khi do: f(x)=6x+4>0<:>x>—§.Véy m=2 (khong thoa).

* Truong hop 2: m#=2.Khi d6: f(x)>0,VxeR

m>2
a=m-2>0 2
& ) & m>2 & m<3—\/1_0c>m>3+\/1_0
A'=(m+1) —(m=-2).2m<0  [-m’+6m+1<0
m>3+\/1_0

Vay m >3+\/1_0.
8) yzlogs((m+2)x2—2(m—1)x+4)
Ham s6 yzlogs((m+2)x2—2(m—1)x+4) xac dinh v6i moi gia tri thuc caa x khi:

f(x): (m+2)x2—2(m—1)x+4>O,VxeR.
* Treong hop 1: m=-2. Khi dé: f(x):6x+4>0<:>x>—§. Vay m=-2 (khong thoa).

* Truong hop 2: m=-2. Khi dé: f(x)>0,vxeR

a=m+2>0 m>—2 m> -2
& 2 & & &S -l<m<7
{A’=(m1) —4(m+2)<0 {mz—Gm—7<O {—1<m<7
Vay -1<m<7.
9) y=2x/§10g15((m—3)x2+(m+2)x—4)
Ham so y=2x/§10g 5 ((m—3)x2+(m+2)x—4) xac dinh vdi moi gid tri thuwe ctia x khi:
f(x)=(m—3)x2+(m+2)x—4>O,VxeR
* Trwong hop 1: m=3. Khi do: f(x)=5x—4>0<:>x>%.Véy m =3 (khong thoa).
* Trwong hop 2: m=3. Khi do: f(x)>O,Vxe]R
a=m-3>0 m>3 {m>3
& 2 & & oSmed.
A=(m+2) —4.(m-3).(-4)<0  [m*+20m—-44<0  |-22<m<2
Vaymed.
10) y =2023+1In(2mx* +(m+1)x-2)
Ham s6 y=2023+1r1(2mx2 +(m +1)x—2) xac dinh vdi moi gia tri thue cua x khi:
f(x):2mx2+(m+l)x—2>O,Vxe]R
* Trwong hop 1: m=0. Khi do: f(x):x—2>0<:>x>2.Véy m=0 (khong thoa).
* Treong hop 2: m=0. Khi do: f(x)>0,VxeR
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a=2m>0
= {A = (m+1) —4.(2m).(-2) <0

m>0 m>0 .
o o osmed.
m?+18m+2<0 —9-+79 <m<-9+4/79

Vayme Q.
CAu 6. Tim tat ca cac gia tri ctia tham s6 m d€ cac ham s dudi day co tap xac dinh R?
1 1 ;
(1) 2) y—E\/log«erl)x —2(m+1)x+5)

a \/logs (x2 —2x +3m)
Loi gidi
y= 1
\/log3 (x2 —2x+ 3m)

(1)

1
\/logs (x2 —2x+ 3m)

Hams0 y = co tap xac dinh R khi va chi khi

logs(x2—2x+3m)>0 vxeR

SxP-2x+3m>1VxeR

) a=1>0 2
S x-2x+3m-1>0VxeR < A <0 <:>1—3m+1<0<:>m>§

<

2) yzé\/log((m+l)x2—2(m+1)x+5)
Diéu kién: log((m +1)x* =2(m +1)x+5)20 VxeR
< (m+1)x* —2(m+1)x+521VxeR.
& (m+1)x* -2(m+1)x+420VxeR. Dat f(x)=(m+1)x*-2(m+1)x+4
* Truong hop 1: m=-1. Khi do: f(x):420. Vay m=-1 (thoa).
* Truong hop 2: m#=—1. Khi d6: f(x)20,vxeR
a=m+1>0 m>-1
‘:’{A'(m+1)2_4(m+1)<o©{A'(m+1)(m3)so©‘l<’"<3 |
Két hop 2 treong hop trén thi —1<m <3 thoa man yéu cau.
Cau 7. Xétsu don diéu cac ham s6 dudi day trén (0; +oo)?

(1) y=log zx 2) y=log, x (3) y=log, x 4) y=log, x
6 3 4
(5) y=log 5 x. 6) y=log, ;x (7) y=log_«x (8) y=log, x
Loi giai
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1) y= log x
Ta c6 : \/3>1 nén ham s3 log 5 x ludn dong bién trén (O; +oo).

(2) y=log x
6

Tacd: 0< g <1 nén ham s6 log  x ludn nghich bién trén (0; +oo)
6

(3) y=log, x
3

Taco: 0< g <1 nénham sd log, x luén nghich bién trén (O; +oo)
3

@)y =log, x

4

Tacd: 0< % <1 nén ham s6 log, x ludén nghich bién trén (0,' +oo)
3

(5) y = log s x.

Ta 6 +/3 >1 nén ham s§ y =log ; x luén dong bién trén (O; +oo)
6) y= log, x

Ta c6 3v2 >1 nén ham s§ y=log, x ludn dong bién trén (O; +oo)
(7) y=log_x

Ta c6 7>1 nén ham s6 y =log_x ludon dong bién trén (0; +oo)
8) y=log, x

Ta c6 0<< <1 nén ham s8 y =log, x ludn nghich bién trén (O; +oo)
i e

™

Cau 8. Xétsu don diéu cac ham s6 dwdi day trén R?

Loi giai

Ta co: % >lo>y= [%j dong bién trén R.
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1 1Y ,
Ta co: 3 <loy= £§j nghich bién trén R.

Ta co: 2. 1->y= [EJ nghich bién trén R.
e e

Ta co: % <loy= (%j nghich bién trén R.

Taco: 0,5<1—>y= (O,S)X nghich bién trén R.
2 2)
Ta co: 3 <loy= 3 nghich bién trén R.

Tacé: S <1- y= {Ej nghich bién trén R.
s

Ta co: V2 >1->y =(+2) dongbién trén R.

Cau 9. Tinh dao ham cac ham sd da cho dudi day.

(1) f(x)=log,(sinx) (2) f(x)=log,(2x+1)

(3) f(x)=2"" @) f(x)=xe™

5) f(x)=e"™ 6) f(x)=log,(cosx)

(@ f(x):1+x+lnx @) f(x)=xIn(x+1)
Loi giai

(1) f(x)=log,(sinx)
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!

f’( ): (sinx) _cosx _ cotx

sinx.In3 sinx.In3 In3 "’

2) £(x)=log, (2c+1)
fx)= (2&21:).1;3 } (2x+i).1n3'
3) f(x)=25
f/(x) =275 (2% ~5x) In2 = 2% (22 ~5)In 2.
@) f(x)=xe™
f(x)=xe+x (e = +xe(x+1) = +xe = (1+x)e"
5) f(x)=e
x°+1 x°+1
6) £(x)=log, (cosx).

f’(x): (cosx) _ —sinx

cosx.In2 cosx.In2’

B 1
1+x+Inx’

™ f(x)

1+1

Fe)mm

(1+x+lnx)2 x(1+x+lnx)2 .

8) f(x) =xIn(x+1)

x+1

. 1 x+1)In(x+1)+x
f(x)=ln(x+1)+x.x+l=( i )x5—1+ )+ .

Cau 10. Thuec hién cac yéu cau sau:

(1) Cho ham s6 y =¢*"*. Rut gon biéu thirc K=1'cosx—ysinx—1"
(2) Cho ham s6 y=-2017¢™* —3.e™". Tinh y"+3y'+2y ?
Loi giai
(1) Cho ham s6 y =e""*. Rat gon biéu thitc K=1'cosx—ysinx—y"

sinx

Pao ham cdp mot: y' =cosx.e

Dao ham Cé,p hai: y” = —sjnx.esm" 4 C052 x.eShx

Khidé K=y cosx—ysinx—y" = cos’ x.e"™"* —sin x.e™™ — (— sinx.e™ + cos® x.e™™ ) =0.

(2) Cho ham s6 y=-2017¢™ —3.e™*". Tinh y"+3y'+2y ?
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—2x

Pao ham cap mot: y'=2017e ™" +6e™".
Pao ham cép hai: y"=-2017¢* —12¢7".
Khid6 y"+3y'+2y =—2017¢ ™ =12¢* +3(2017¢ ™ +6¢ 7" )+ 2(~2017¢ " —3.c ™) = 0.

Cau M. Chosothyc ae (O ;1). D6 thi ham sd y =log, x la duwong cong nao dudi day?

y A y y yl\
1 1
1 1 _ =
0 / x 0 X o] 1 X O] X
Hinh 1 Hinh 2 Hinh 3 Finh 4

Loi giai
Db thi ham s8 y =log, x 1a dudong cong nam bén phai truc tung; di qua diém (1;0) va
ham s& nghich bién v6i a (0 ;l) suy ra d6 thi ham sd y =log, x la hinh 4.
Cau 12. Cho cacham so: y = (\/E)x , y=log, (Zx) ,y=2",y= %x+1 Duong cong trong hinh la

do thi cua ham s nao

0] 1 x

Loi giai
Thay rang:
+ D06 thi la duong cong ham s6 y =a" nén loai y =log, (Zx) va y= lx+1.
+ D06 thi ham s6 di qua diém c6 toa do (1; 2) =>y=2".
Cau 13. Cho cdcham s6: y = (\/E)x , Y= (O,S)x , y=log,x, y=log,,x .Duong cong trong hinh

la d6 thi cia ham s0 nao

y

0] X
Loi giai
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+ D0 thi la dwong cong ham s6 y =a" nén loai y =log,x va y =log,, x.
+ Hinh bén 1a d6 thi cia ham mi ¢6 co s6 nhé hon 1 nén chon y = (0,8)x .Cho a,b,c 1a

cac s0 theee dwong khac 1. B6 thi ham s6 y =a*, y =b", y=c* duwoc cho trong hinh

bén. So sdnh céc so a,b,c.

Loi giai

D6 thi ham s6 y =c¢* di xuéng lén ham s6 y = ¢* nghich bién, suy ra 0<c<1.
D6 thiham s6 y =a* va y=b" dilén do dd6 ham s6 y =a" va y =b" dong bién, suy ra
a>1vab>1.
Véi x=1tathdy b>a.Suyra c<l<a<b.
Cau 15. Chobasd thycduong a, b, ¢ khac 1. D6 thi cacham s6 y =log_ x, y=log, x, y =log_x

duoc cho trong hinh vé bén. So sanh cac so a,b,c.
y y =log, X

Loi giai

Dua vao do6 thi, ta thdy ham s6 y =log, x nghich bién trén (0; +oo) nén suy 0<b<1.
Tt d6 thi ta thdy ham s6 y =log, x, y =log, x dong bién trén khoang (0,' +oo)

=a,c>1

Xét x >1:log, x >log, x=log x> =log x.log a>l<log a>l<a>c.

log a
Suyra b<c<a.
Cau 16. Cho d6 thiham s6 y=4a"; y=b"; y=log_x nhu hinh vé. Tim m&i lién hé cua 4, b, c.

y y=af [y
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Loi giai
Nhan xét ham s6 y =log_x nghich bién nén c<1.
Ham s® y=a"; y=b"dong biénnén a>1, b>1.
Xét tai x=1 d06 thi ham s6 y=4a" ¢ tung d6 16n hon tung d6 cta d6 thi ham s6 y =b"

nén a>b.Vay a>b>1>c.

Cho bon ham s8 y:(\/g)x(l), y:[ij (2), y=4"(3), y=(%} (4) c6 dd thi la 4

NE
duong cong theo phia trén d6 thi, thit tw tir trdi qua phai la (Cl),(CZ),(Cg),(C 4) nhu

hinh vé sau. Xac dinh tht tw d6 thi ctia cdc ham s6 (1), (2), (3), (4).
A (C3)

() (Cy)

o x
Loi giai

Tacd y= (\/g )x va y =4"c6 co sd16n hon 1 nén ham d6ng bién nén nhan d6 thi la
(C,) hoac (C,)

Liy x=2 taco (v3) <4% nén db thi y=471a (C,) va do thi y=(+3) 1a (C,).

Ta c6 d6 thiham s6 y=4"va y= [%j d6i xting nhau qua Oy nén d6 thi y = (%) la
(CZ). Con lai (Cl) la do6 thicua y = (£] .

Vay (1)~(G).(2)=(C).(3)(C.).(4)-(C.)

Trong hinh vé dudi day c6 do thi ctia cAcham s6 y=a", y=0b", y=log_x.
v

Loi giai
Ta thady ham s& y =a" nghich bién = 0<a<1.
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Ham s6 y=b",y =log_x dongbién =b>1,c>1
=a<b,a<cnénloai A, C
Néu b=c thi d6 thi ham s6 y =b" va y =log_x phai d6i xttng nhau qua duong phan
giac géc phan tu thit nhat y =x nénloai D

CAu19. Cho cacham sd y=log, x va y=log, x c6 d6 thi nhu hinh vé bén. Duong thang x=7
cit truc hoanh, d6 thi ham s6 y =log, x va y=log, x lan lwot tai H, M, N. Biét r?mg

HM = MN . Xac dinh mdi lién hé gitra a va b.
YA

0 / 7 X
Loi giai
Tac6 MH =MN < HN =2MH < log, 7=2log, 7 < log,7=log . 7 <> b=+a < a=0",
C&u 20. Cho diém H(4;0)dudng thing x =4 cit hai d6 thi ham s§ y=log,x va y =log, x lan

luot tai hai diém A, Bva sao cho AB=2BH . Xac dinh mdi lién hé gitra a va b.

y
y=log, =
A/

=1
x\
Oil 41H

Loi giai

Taco AB=2BH <> AH =3BH.
Tt d6 thi ham sd ta c :>loga4:3logb4c>logu4=10g%4 eih=acb=4.
Hét
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PHUONG TRINH MU - LOGARIT

.q Ly thuyét
)

1. Phuong trinh md.

N
o
Phuong trinh mii co ban cé dang: a* =b (a >0, a# 1) .
Véia va b la cac s6 cho trude.
3 Nghiém cua phwong trinh mii co ban
Cho db thi ctia hai ham s6 y =a* (2>0, a#1) va y=b nhw hinh.

® ) o © L
@, log,b T logdb O

Tt hinh vé ta thdy voi:

sY

+ b >0 duong thing y =b cit dudng cong y=a" tai diém (log, b;b).
+ b<0 duong thang y=>b khong cat duong cong y=a*.
Khi d6 phuwong trinh mii co ban c¢6 dang: a* =b (a >0, a# 1):

e Néu b>0 thi phwong trinh c6 mdt nghiém duy nhat.

e Néu b <0 thi phuong trinh v6 nghiém.

(1)Néu b=a" thitaco a* =a" < x=m.

(2) Tong quét hon o' =" u(x)=o(x)
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2. Phuong trinh logarit.
o
Phuong trinh logarit co ban c6 dang: log x =b (a >0, a+ 1) .

Véia va b la cac sO cho trrede.

& Nghiém cua phwong trinh logarit co ban
Cho db thi ctia hai ham s6 y =log, x (>0, a#1) va y=b nhu hinh.
Y\

y = log,x
(a>1)

Sh

Tt hinh vé ta thdy voi:
+ b>0 duong thang y=>b cit duong cong y =log_ x tai diém (ab ;b) .

+ b<0 duong thang y=>b cit duong cong y =log_ x tai diém (ab ;b) .

Khi d6 phuong trinh logarit co ban c6 dang: log x=b (a >0, a# 1) ludn c6 nghiém duy nhat.

gl )

(1) Tong quat log, u(x)=1log, v(x) < u(x)=0(x)

u(x)>0

v(x)>0

(2) Lwu y dé giai phuong trinh logarit triedc hét dat diéu kién{
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.‘:; Bai tap
)

R~ Dang 1. Phuong trinh mi co ban

— ;,\? Phuwong phap )

M Giai phuong trinh mii co ban: a* =b (a>0, a=1).

Khidé a"=b< x=log b

Luu y:
9 Phuong trinh ¢ mét nghiém duy nhéat khi b> 0.
< Phuong trinh v6 nghiém khi b <0.

E@\w du 1.1.

Giai cac phwong trinh sau:

15 =4 25 -4
®(2) -2 @ (\2) -2

= Loi giai

1

Ta co 3;:4<:>1:10g34<:>x:log43.
x

Ta co: (\/E)x=2<:>x=logﬁ2<:>x=2
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® Dang 2. Phuong trinh mi dua vé cung co sd

a\é_ Phuwong phap )
FV6ia>0, axl: a’=a" e f(x)=g(x).

BB

Giai cac phwong trinh sau:

(1) 22x—l —%=O (2> 2[:(—1)2 4
3) (%J =125 @) G] 7 :(2\/5)H2

= Loi giai

Ta c6 21 —% —0=2%1=2%=x=-1
(2) 20U g

x=2+x/§
x:2—\/§'

(x-1)°

Tacs 27 =4 2"V 227 o (x-1) =2r o2’ ~4r+1=0o
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R~ Dang 3. Phuong trinh mi dung logarit héa

— g\‘? Phwong phap )

O<a#1,b>0
f(x) =log b
O Phuong trinh a =p o log ') = log b o f(x)=g(x).log,b

O Phuong trinh o' =b < {

hosc log, a’" =log, b < f(x).log, a=g(x).

EE‘@\W dy 3.1.

Giai cac phwong trinh sau:
(1) 2x+] =8I (2) 341 :431

x+2
: 1 5
52x+1 — Xogx x-1
(3) [—1 5 sj @) 2.5 =0,2.(10"")

= Loi giai
<1> 2x+1 — 8x

Taco 2 =8° <:>x+1:xlog28©x+1:3x©2x:l<:>x:% .

(2) 3" =47
Taco 4" =3".1og4
x log, (log, 4
< x=log, (3 Jog, 4) < x=xlog,3+log, (10g3 4) o x= 1150&33 ) .

x+2
1
52x+l —
5[ ]

x+2
1
T ’ 52x+1: -
[125]

<:>2x+1=(x+2)10g5%<:>2x+1=—3(x+2)<:>5x=—7<:>x=—g :
@) 25" =0,2.(10%)
Taco 2.5 =0,2,(10°%)

< (25) =0,2.10""° <> x=1og0,2+5x -5 <> 4x =6-log 2 @ng—%.logZ.
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® Dang 4. Phuong trinh mU ddt dn phy cc ban

— ’4\‘? Phwong phap )

t=a*" >0
f(t)=0

9 — >t=3"

O Bién d6i quy vé dang;: f[ag(x]} =0(0<a=l) {

O Thong thuong sé gap caccosd: { 4 ——t=2";t>0.

EE‘@\W dy 4.1.

Bién d6i cac phuwong trinh sau véi phép dat cho trude.

25" ——t=5"

(1) 4* -3.2""+2=0, khi @it t =2" (2) 22 2" —1=0, khi dat h=2"
(3) 9" =3 -30=0, khi dat u=3" (4) 5™ 3.5 +32=0, khi dit m=5"
= Loi giai

(1) 4°-3.2"" +2=0, khi dat t=2"

Tacod 4 -3.2""+2=0<2"-6.2"+2=0

Dat t=2", ta dwgc phwong trinh #* —6t+2=0
(2) 22 -2 -1=0, khi dat h=2"

Tacd 221 -2 _1=0 < 2.2% —%—1:0@4.2” —-2*-2=0

bat h=2" ta dwgc phuong trinh 4h* —h—2=0.
(3) 9" -3 -30=0, khi dit u=3"
Tacd: 9" -3 -30=0<99"-3.3"-30=0<3.9" -3 -10=0
Dat u=3" ta dwgc phwong trinh 3y’ —u—10=0.
(4) 5°* -3.5"? +32=0, khi dit m=5"
Ta cé: 5 —35"7+32=0=5% -35°5"+32=0 <57 -755"+32=0
Dit m=5" ta duoc phwong trinh m* —75m+32=0.
EEJ@\W du 4.2.
Gidi cac phwong trinh sau:
(1) 4°—2"*-3=0 (2) 9" -53"+6=0
(3) 447 -92"'+8=0 (4) 2" +15.2* -8=0
= Loi gidi
(1) 4 -2"-3=0
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Taco 4 -2"2-3=0 & (2') ~2.2 -3=0(2°) ~42°~3=0 (x).
Dt t=2" (¢>0).

t=2-+7<0(L)

2" =247 =1 2+47).
1E=2+\/7>0(N)<:> wies ogz( JM/_)

Khi d6 (*)<:>t24.t3:0<:>[

Vay nghiém ciia phuong trinh 1a x =1og, (2++/7 ).

(2) 9 -5.3"+6=0
Tac 953 +6=0 () 53 +6=0(3) ~53'+6=0 (%)
bat t=3">0.

=2 N _nx _ —
Khi do: (*)®t25t+6—0<:>[t ( ) l:t—?’ —2<:>|:x 10g32

R
t:3(N) 1=3"=3 x=1
Vay nghiém cua phuong trinh la x =1 x =log, 2.
(3) 4.4*—9.2°1 +8=0
Taco 4.4 ~92748=0 < 4(2°) ~18.2' +8=0 < 4(2*) ~18.2+8=0 (%)
bat t=2">0.
Khi dos () <> 4 18t +8=0 [f—“(N) [zx—4 {x=2
1dO: | *) &= — +o=U0 = fa
t:%(N) 2 :% x=-1
Vay nghiém cta phuwong trinh la x=-1,x=2.
(4) 2% +15.2* -8=0
Taco 2% +15.2' -8=0 <2(2) +15.2' -8=0 < 2(29‘)2 +15.2-8=0 (*)

bat t=2">0.
1
Khi d6: (*) <2t +15t-8=0 < t_E(N)QZ’“:l@x:—l.
t:—8(L)

Vay nghiém cta phrong trinh la x =-1.
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B Dang 5. Phuong trinh mi ddt an phy véi phuong trinh ddng cdp

— ’:‘? Phwong phap ) \

O Phuong trinh dang cap c6 dang: [m.X* +n.XY +p.Y* =0|.

O Khi d6 véi phwrong trinh mii déng c&p c6 dang: |m.a”" +n.(a.b)'f(x] +pbt =0

O Phuong phap lam nhu sau:

£ ( a.b)f (x) p2f(2) L
M T P
(x) i
01 | Chia2v&cho b™'", dit {E} =t>0. VG L)
b & m. [—J +n.(—J +p=0
b b
o mt’+nt+p=0.
Pl (a.b)f{"') p/t) 0
(T Ry I T R
| (x)
02 | Chia2vé&cho a”/", dat (b} =t>0. YO [p VW7
a <:>m+n.(—] +p. [—J =0
a a
S mt+nt+pt’=0.

& Luu y:
Day la dang sé c6 trong bai “Bdt phwrong trinh mii”, luc giai BPT mi ta can cht y dén
co s6 1on hay bé hon 1. D€ giam sai sét chiing ta hay “chia 2 vé&” cho co s6 bé nhit !!!

E_@\v.’ dy 5.1

Gidi cac phwong trinh sau:

(1) 8 +18" =2.27F (2) 25" +15° =2.9"
(3) 6.4 —13.6"+6.9 =0 4) 2.49° +7.4°-9.14* =0
= Loi gidi

(1) 8" +18" =2.27"
8" +18" =2.27"

2x 3x 3 i x
o1+ 2] =2[2] & t‘(ij 70 w23 c1ex=0.
2 2 2
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Vay phwong trinh c6 nghiém x=0.
(2) 25 +15" =2.9"

2x X
25"+15"=29" < (gj +[§J -2=0&<

Vay phueong trinh c6 nghiém x=0.
(3) 6.4°-13.6" +6.9" =0

2x x
6.4°-13.6"+6.9" =0 < 6(%) —13.(%) +6=0<

Vay phueong trinh c6 nghiém x=Lx=-1.
(4) 2.49" +7.4"-9.14" =0

x 2x
249" +74"-914" =0 < 2[%} +7—9(2] =0

Vay phuong trinh ¢ nghiém x=1x=0.
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R Dang 6. Phuang trinh mi d&t dn phy vdi tich hai co s6 bang 1

— g\‘? Phwong phap )
O Phuong trinh dang cap cé dang:

mX> +nXY +pY* =0|.

m.af(x) + n.bf(x) +p=0 (*) trong do a.b=1.

O Phuong trinh mi ta xét c6 dang:

O Phuong phap lam nhu sau:

Vi a.b:1:>b:l—> Dit t:af(x),t>0:>bf(x]:;.
a

Khi d6 (*)<:>m.t+n.%+p=0<:>m.t2+n+p.t=0.

E‘E_‘@\Vi dy 6.1.

Giai cac phwong trinh sau:

(1) (\E—l)x+(x5+l)x—2\/5=0 2) (2_\/§)X+(2+\/§)x:4
3) (3-22) +3.(3+2V2) =12+42 @ (3+V5) +(3-V5) =32

.....

(1) (JE—1)X +(\/§+1)x _2\2=0
Thdy («/5—1)(«/5+1):1. Dit t=(J§+1)x —>(«/§—l)x =%, t>0

Phwong trinh tré thanh: % +i— 2\/5 =0

<:>t22\/§t+1:0<:>[t\/§+1:> (\/§+1)x=\/§+l<:>x:1
=z (\EH)X:ﬁ_lc(ﬁﬂ)x=(x/5+1)_1@x:_1.

2) (2—\/§)x +(2+\/§)x =4
Thay (2—\/5).(2+\/§):1. Dat t:(2+\/§)x a(z—\/é)x :%, >0
Phuong trinh tro thémh:t+% =4

<:>152—4t+1o@{h“*@:> (2+*/§)x=2+\/§©x:1
t=2—\/§ (2+\/§)x:2_\/§®(2+\/§)x:(2+\/§)1<:>x:_1
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(3) (3—2ﬁ)x+3.(3+2ﬁ)x —12+442
Thay (3-2v2).(3+2V2)=1. Pat t=(3-22) — (3+2J_) =2, >0

Phuwong trinh tré thanh: ¢+ 3.% - (12 +42 ) =

<:>t2—(12+4\/§)t+3:0

=642z V1641962
- 2
t:6+2\/§+\/164+96\/§
2
(3 2\/§)x 2\/5——“164;9&/5@x:1
(3-2V2) 6+2\/§+—“164+296\/§@x:—1+1og3_253=—1—10g3+253
@ (3+45) +(3-+5) =3
(3+\/_) +(3 \/g)x—3.2"<:>[3+2\/gjx+£3_2\/gjx:3 (*)
e (25 58 e (5] {255
2 2 '

2 2

bat t = 3+\/§ - ﬁ :1,t>0
2 2 t
Phwong trinh tré thanh: t+% =3
3+\/§ 3+\/§ :3+\/§
t 5 2 2 x=1
St -3t+1=0c = ) Lo .
3=V (3.5 _3-\5 _(3+45 *=-
2 2 2 2
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R~ Dang 7. Phuong trinh logarit cc ban

— g\‘? Phwong phap )
M Giai phwong trinh logarit co ban: log x=b (a >0, a# 1).

Khi d6 log x=b< x=4"

Luu y:
9 Xéc dinh diéu kién trudce khi giai phuong trinh.
9 Phuong trinh ¢6 nghiém duy nhat.

EE‘@\W dy 7.1.

Gidi cac phuong trinh sau:

(1) log,x=5 (2) log, (x-2)=2
3) log, |[x—1|=3 @) log,, (x*-2) =8
= Loi giai
(1) log,x=5
x>0
Ta cé: 10g2x=5<:>{ 25<:>x=32
X =

2) log, (x—2)=2

) x>2 x>2
Ta co Iog4(x—2):2<:> x—2:42<:> x=18<:>x:18.
(3) log,|x-1=3
10 |F7 x>2
Ta co logz‘x—l‘=3<:>{ _23<:> x-1=8 <{lx=9 <x=9.
= x-1=-8 x=-7
4) logéﬁ(x2 —2)2 =8
Ta c6 log,; (x2 —2)2 =8
¥2_2%0 x;tJ_r\/E x;ti\/g x¢iﬁ
= ) g & ,  ©19xt=4 &©9lx=-2vx=2.
(x*-2) =(<‘/§) (x*-2) =4 Lzzo Lzzo
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” Dang 8. Phuong trinh logarit dua vé cung ca sé

— g\‘? Phwong phap )
M Cho 1#a>0. Véi diéu kién cac biéu thire f (x) va g(x) xac dinh, ta thuong dwa cac

phuong trinh logarit vé cac dang co ban sau:
f(x)>0
f(z)=¢

-
—_
=
S—
I
0
—
=
S—

# Loai 1: log, f(x) =b @{ & Loai 2: log, f(x) =log, g(x) = {

EE‘ Vidy 8.1.

Gidi cac phuong trinh sau:

(1) ln(x+1)+ln(x+3):ln(x+7) (2) 210g2(x2—x—1):log\5(x—1)
(3) log, (x+12).10g, 2 =1 (4) log, (x+4)+2log, (14—x)=4
= Loi giai

(1) In(x+1)+In(x+3)=In(x+7)
x+1>0
biéu kién {x+3>0<=x>-1
x+7>0
In(x+1)+In(x+3)=In(x+7)
x=1

<:>1n[(x+1)(x+3)}:ln(x+7) <:>(x+1)(x+3):x+7<:{x=_4.

Két hop diéu kién ta c6 nghiém cta phuong trinh 1a x=1.
(2) 2log, (x2 —x —1) =log ; (x —1)

x>1+\/g

2
1-5 x>
X<

x*—x-1>0 1++/5

Diéu kién
x-1>0

x>1
2log, (x* —x—1)=log ;(x-1)

& 2log, (x* —x—1) = 2log, (x—1)

& log, (x*—x-1)=log, (x-1) & x’ ~x-1=x-1c x=2

Két hop diéu kién ta c6 nghiém ctia phuwong trinh la x=2.
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(3) log, (x +12).10gx =1

x+12>0 x>-12
N . x>0
biéu kién < x>0 <<x>0 <:>{

x#1
x =1 x =1

log, (x +12).10gx 2=1

1
@Elogz(erlZ). =1

log, x
< log, (x +12) =2log, x

< log, (x+12)=log, x* & —x’ +x+12=0< [x ==3(1)
x=4 (N)
Két hop diéu kién ta c6 nghiém ctia phuwong trinh la x=4.
(4) log, (x+4)+2log, (14—x)=4

x+4>0 x>-4
{ S -4<x<l4

14—-x>0 x <14

Diéu kién {
log, (x+4)+2log, (14—x)=4

< log, (x+4)+2log,, (14—x)=4

< log, (x+4)+log,(14-x)=4

< log,[(x+4).(14-x)|=4

< (x+4)(14-x)=3" & -2’ +10x+56 =3" <> x=5

Két hop diéu kién ta c6 nghiém cta phuong trinh 1a x=5.
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R~ Dang 9. Phuong trinh logarit dung mi héa

e

Phuwong phap )

Cho 1#a>0. Véi diéu kién cac biéu thic f (x) va g(x) xac dinh, ta thuwong dwa cac

f(x)>0
f(x):ag{’]

=
&

phuong trinh logarit vé: log, f(x) = g(x) (0 <a# l) = {

BB o

Giai cac phwong trinh sau:

(1) log . (3-2x)=1 (2) log,_, (x* -2x+64)=2

(3) log, (5 -257) =2 @) log (25" ~2) =

(5) log, (9-2")=3-x 6) log, (4 +4) = x~log, (2 -3)
= Loi gidi

x*>0 x#0

Ditu kién {x* %21 <<x=+l.
3-2x>0 3
x<A

=1
logxz(3_2x)21<:>3—2x:x2<:>x2+2x—3:0<:>{x 3
xX=-

Két hop voi diéu kién, ta dugc tap nghiém cua phuong trinh da chola S= {—3} .
(2) log, . (x2 —2x+64)= 2
5-x>0 5
<
Diéu kién {5-x #1 =7,
) x#4
x°—2x+64>0 Vx
log,_, (x* —2x+64)=2
2 2 2 2 39
< x*—2x+64=(5-x) < x° ~2x+64=25-10x+x <:>8x=—39<:>x:—§

Két hop voi diéu kién, ta dugc tap nghiém cta phuong trinh da cho la S = {—% } )

(3) log, (5"+1 — 25") =2
Piéu kién 5" —25* >0.
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=
5°=4

5 =1 x=0
x=log. 4

log, (5" =25")=2 5" -25' =4 =5 —55" +4=0 @[

Két hop voi diéu kién, ta dugc tap nghiém cua phuong trinh da chola S= {O; log, 4} .
4) log (25* — 22“1) =x

Dbiéu kién 25° -2 >0.
log(25" —2"") = x

x x 2x x
<25 -24°=10" <>1-2 4 (1 =02 2 + 2 -1=0 (*)
25 25 5 5

Dit (EJ =t (t>0).Khido (#) trothanh 2° +t-1=0<| 1 (2} 1
5 :{ j :§<:>x:10g52
2

Két hop voi diéu kién, ta dugc tap nghiém cta phuwong trinh da chola S = {log5 2}.

(5) log2(9—2"):3—x

biéu kién 9-2">0< 2" <9< x<log,9.

log,(9-2")=3-x 9-2'=2"" <9-2" =23.2ix =92 ~(2) -8=0 (%)

Dat 28 =t (t>0). Khi dé (*) tro thanh 2 +9t-8=0 <

Két hgp vdi diéu kién, ta dwoc tap nghiém cua phuong trinh da chola S= {0; 3} .
(6) log, (4’( + 4) =x-log, (2’(+1 — 3)

4" +4>0Vx
21 _3>0

log, (4" + 4) =x—log, (2“l —3)
< log, (4" + 4) =x+log, (ZX+1 —3)

Diéu kién { < 2-3>0< x>log,3-1.

(2")2 +4 (2")2 +4 )
<:>10g2m:x<:>m:2x:>—(2x) +3.2°+4=0 (*)
t=-1(L)

2" = =2.
t=4(N)<:> s x

Diat 28 =t (t >0). Khi dé (*) tro thanh —#2+3t+4=0 <

Két hgp vdi diéu kién, ta dwgc tap nghiém ctaa phuong trinh da chola S= {2} )
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® Dang 10. Phuang trinh logarit dgt an phy

e

,4‘?
o t =log, g(x)'

Bién d6i quy vé dang: f(log g(x))=0(0<a#l)<
quy & ( ( )) ( ) {f(t)=0

Luuy: véi t =log, g(x) khong cé diéu kién cua ¢ .

E@\Vi dy 9.1.

Gidi cac phwong trinh sau:

(1) log? x—4log, x+3=0 (2) logy  x+2log s;x=5

3) iflog, x —log,3x-1=0 4) log(25"' -7 ) =x

(5) log?; x +1log, (x\/§)—3 =0 (6) log? x+4/log:x+1-5=0
= Loi giai

(1) log? x—4log,x+3=0
Diéu kién: x>0.
log? x—4log,x+3=0

log, x=t t:1:>10g3x:1c>x:3

— LB 42 A44+3=0 @{ = 5={3;27}.

t=3=log,x=3<=x=27
(2) logg s x+2log ; x=5
biéu kién x>0
log} x+2log ; x=5 <> log; x+4log, x~5=0
2

t=-5<1 S x=
&)t +4t5=0<:>[ OB * }/235 {}/2’ }

t=1lclog,x=2<x=4
(3) 3flog, x —~log,3x-1=0

log, x>0
o~ 1 en x>1
biéu kién { x>0 = S x>l
x>0
3x>0

3/log, x —log,3x-1=0 < log, x—3,/log, x +2=0

_ _ _3?_
A e g g ge| ! TETIBXZ2EX=TEY_ o gq)
t=lclog,x=1<x=3=3

(4) log, x—log 64=1
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biéu kién: 0<x #1.
log, x—log, 64=1 <log,x—6log 2=1

t=3=log,x=3<x=8
t:logzx(#O) {8 1}

t—§=1<:>t2—t—6=0<:> 1:>S:
t t:—Z:logzx:—Zszz

(5) Iogfﬁ x+log, (x\/g)—?; =0
Diéu kién: x>0.
log’; x +log, (x\/g)—3= 0
& (2log, x)* +log, x +log, /8 -3=0.
= 4(log2 x)2 +log, x—g =0
= 8(Iog2 x)2 +2log,x-3=0

t= 7, <log,x= <:>x:2%
— B 587 42t -3=0< % 2 % , :>S={2%;2_%}
t:—%@logzx:—%ax:fA

(6) log? x +4/logZx+1-5=0

Diéu kién: x>0.

log? x+4/logZ x+1-5=0

fosivie) oy 6 gl 2(N)
=log2 x=t-1 b= —3(L)

_ _ 3
log, x =3 o|*3 :>S:{3‘/§;37\E}
logsx:—x/g

& log§x+12<:>log§+l4<:{ e
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.q Luyén tap
L

Céu 21. Giai cac phrong trinh sau:

(1) log, (x—1)=3 (2) log, (1-x)=2

(3) log, (x—5)=4 @) log, (x*-1)=3

(5) log, (x2 —1) =3 (6) log, (x2 —7) =2

(7) log, (x2 —1) ~log /10 (8) log, (9— xz) =log, 4
(9) log,|x* —4x|=2 10) log, Vx*+5=3

Loi giai

(1) log, (x-1)=3

biéu kién: x-1>0<x>1

Phuong trinh log, (x—1)=3<>x—1=4° < x =65 .
(2) log, (1—x): 2

biéu kién: 1-x>0<x<1

Phuong trinh log, (1—x) =2ol-x=4x=-3.
(3) log, (x—5)=4

Diéu kién: 1-x>0<x<1

Phuong trinh log, (l—x) =2<l-x=4x=-3.
(4) log, (x2 —1) =3

biéu kién: x-5>0<x>5

Phuong trinh log, (x—5) =4 &x-5=16x=21.
(5) log, (x2 —1) =3

N x>1
Diéu kién: x*-1>0<
x<-1

Phuong trinh log, (xz —1) =3’ -1=8cx" =9 < x=13.

(6) log, (xz —7) =2

x>\/7
x<—\/7

Phuong trinh log, (x2 —7) =2ox*-7=9 c{

Diéu kién: ¥*-7>0< [

x=4
x=—4

(7) log,, (xz —l) =1log+/10
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x>1
Diéu kién: ¥’ -1>0<
x<-1

Phuong trinh log,, (x2 —1) =1log+/10

1
1 _J6
c>10g25(x2—1)=110g10<:>x2—1:252<:>x2:6<:> x=6 :

2 x=—/6
8) log3(9—x2)210g24
biéu kién: 9—x* >0 -3<x <3
Phuong trinh log, (9 —x2) =log, 4
<:>10g3(9—x2)=10g222@10g3(9—x2)=2<:>9—x2=32<:>x2=0®x=0.
(9) log, ‘x2—4x‘=2
N xX#2
biéu kién: x* -4#0<
x#-2
Phuong trinh log, ‘xz — 4x‘ =2
?—4x=9 ?—4x-9=0
<:>Iog3‘x2—4x‘:2<:>‘x2—4x‘:9<:> xz s x2 ¥ o x=2+43.
x°—4x=-9 x°—=4x+9=0
10) log, Vx* +5=3

biéu kién: x*+5>0Vx
Phuong trinh log, vx*+5=3 < x2+5=8<:>x2+5:64<:>x2:59c{ -

Cdu 22. Giai cac phuong trinh sau:

(1) 10g(x2—2x+ 2):1 2) Iogs(x2+2x)=1
(3) logg(x2—5x+7):10gll (4) log, x* —log,3=1
2 2
(5) 1og, ,s (x2 —3x) =-1 (6) log, [(x +3)(x—1)} = 10;5 3
(7) log, (23(—1)2 =2log, (x—2) (8) (x+3)log, (5—x2) =0
(9) (2x* ~5x+2)|log, (7x~6)-2]=0 10) log, x.log, (2x~1) = 2log, x
Loi giai

(1) 1og(x2 —2x+ 2) =1

Diéu kién: x*—2x+2>0Vx
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— 2
Phuong trinh 10g(x2—2x+2):1<:>x2—2x+2:10c>x2—2x—8:0<:{x e
X =
2) Iogs(x2+2x)=1
N x>0
biéu kién: x*+2x >0
x<-2
=1
Phuong trinh |093(x2+2x):1<:>x2+2x=31<:>x2+2x—3=0<:{x .
x=-

(3) log, (x2 —5x+7) =log, 1
2 2

biéu kién: x*—5x+7>0Vx

Phuong trinh log, (x2 —5x + 7) =log,1

2 2
2 2 2 X =
&log, (¥ -5x+7) =0 2" —5x+7 =1 x —5x+6=0<:>L
E =
4) log, x* —log,3=1
8 8
Diéu kién: ¥ >0< x=0.

Phuong trinh log, x* —log,3=1
= %log2 x* =1+log,3 < log, x* =2.log,6 < x* =6° < x=16

(5) log, (x2 —3x) =-1

x>3
biéu kién: x2—3x>0c{ )
x<0

x=4

Phuong trinh log, ,, (x?~3x) =-1< x*~3r=(0,25) < x*-3r-4=0c { .
’ X =—

6) log, [ (x+3)(x—1)] = —

log, 3
N ~ x>1
Diéu kién: (x+3)(x 1)>0<:>[x<_3.
Phuong trinh log, [(x+3)(x—1)]: Io; 3 <:>(x+3)(x—1):5<:>x2+2x—3=5<:{ii;4
] -

(7) log, (Zx—l)2 =2log, (x— 2)
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Diéu kién: {(23(—1)2 >0 & {2x_1¢ 0 & {x ” % Sx>2.
x—2>0
Phuong trinh log, (2x 1)’ = 2log, (x~2)
< 2log, (2x-1)=2log, (x—2) > 2x—1=x—2 < x =—1(Loai)
(8) (x+3)log, (5-x")=0
Piéu kién: 5-x? >0 —/5 <x<+/5.

\ ) x+3=0 x=- x=-3(L)
Phuong trinh (x+3)log2(5—x )=0<:> log2(5—x2) 0 e :

(9) (2x* ~5x+2)| log, (7x—6)-2]=0

O<xzl {0<x¢1

1 650" 6 ©7<x¢l(*).

Diéu kién
X > 7

2x*-5x+2=0 (1)

\ 2 2 —6)-2|= .
Phuong trinh (2x Sx + )I:]‘ng(7x 6) } 0<:>[10g){(7x—6)—20 (2)

x=2 (N)
(1) = 2x*-5x+2=0= 1, .-
X== (L)
2
-1 (L
(2)<:>10gx(7x6)2:0<:>7x6=x2<:>x27x+6:0<:>[x (L) :
xX= (N)
10) log, x.log, (2x —1) =2log, x
x>0
Di‘éukién{x>0 @{ 1<:>x>1.
2x-1>0 x>E 2
Phuong trinh log, x.log, (2x —1) =2log, x
< log, x.log3(2x—1)—210g2x:0
~ log,x=0 x=1
< log, x.[log3(2x—1)—2J =0 {Iogs(Zx—l) _,® L I
Cdu 23. Giai cac phurong trinh sau:
(1) log2x+log2(x—1):1 2) Iog2x+log2(x—3):2
(3) log, x +log, (x—6)=log37 4) logz(x—1)+log2(x+l)=3
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(5) log, (x+1)+1=log, (3x—1) (6) log, (2x+1)-log, (x—1)=1
(7) log, (x+1)+1=log, (4x+1) (8) log, (2x+1)=1+log,(x-1)
9) In(x+1)+In(x+3)=In(x+7) 10 log, x +log, (x—1)=Iné?
Loi giai
(1) log, x+log, (x—1)=1

- {x>0 {x>0

Diéu kién: & S x>l
x-1>0 x>1

=-1
Phuong trinh log, x +log, (x —1) =l<log, [x(x —1)] =lox’*-x-2=0< {x .
X =
Két hgp vdi diéu kién ta duoc: x=2.
(2) log, x+log, (x—3)=2
x>0 {x >0

Rt x> 3.
x—3>0

biéu kién: {
x>3

=4
Phuong trinh log, x+log, (x—3)=2 < log, [x(x—3)} =2 x'-3x-4=0< [x X
x=-
Két hop vdi diéu kién ta dugc x=4.
(3) log, x+log, (x - 6) =log, 7
x>0 {x >0

Diéu kién: =
x—6>0

Phuong trinh log, x +log, (x - 6) =log, 7
<:>10g3[x(x—6)] =log, 7o x*-6x-7=0< xi_l
x=7
Két hop voi diéu kién ta duwoc x=7.
(4) log, (x—1)+log, (x+1)=3

x-1>0 {x>1
x>l

x>-1

Diéu kién
x+1>0

Phuong trinh log, (x—1)+log, (x+1)=3 < log, (x2 —1) =31’ -1=8c x=143

Két hgp vdi diéu kién ta duoc x =3.
(5) log, (x+1)+1=log, (3x—1)

. x+1>0 x>-1
biéu kién & S x> }/ )
3x-1>0 x>% 3
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Phuong trinh log, (x+1) +1=log, (3x—1)
< log, [(x +1).2] =log, (3x—1) = Z(x +1) =3x-1leox=3.
Két hgp vdi diéu kién ta duoc x =3.
6) 10g3(2x+1)—10g3 (x—1)=1
1

2x+1>0 -=
Diéu kién el = x> 2 & x>1.
x=1>0
x>1
Phwong trinh 10g3(2x+1)—10g3 (x—l):1<::>log3 2x+l =le 2x+l =3 x=4
x-1 x-1

Két hop vodi diéu kién ta duoc x=4.
(7) log, (x+1)+1=log, (4x+1)

x>-1

N x+1>0
biéu kién: = 1 x>——.
dx+1>0 x>—Z 4

Phuong trinh log, (x+1)+1=1log, (4x+1) <> 3(x+1)=4x+1<> x =2
Két hop voi diéu kién ta duoc x=2.
(8) log, (2x +1) =1+log,(x-1)
Diéu kién: {2x+1> ’oxsl.
x-1>0
Phuong trinh log, (2x +1) =1+log, (x —1)
< log, (2x +1) =log, [3-(x—1)} S 2x+1=3x-3 = x=4
Két hop voi diéu kién ta duoc x=4
9 ln(x+1)+ln(x+3):ln(x+7)

x+1>0 x>-1
biéu kién: {x+3>0x>-3<x>-1
x+7>0 x>—7

Phuong trinh In(x+1)+In(x+3)=In(x+7)

B B 5 L x=1
<:>1n[(x+1)(x+3)]—ln(x+7)c>(x+1)(x+3)—x+7 <SP +3x-4=0< 4
Két hgp vdi diéu kién ta duoc x=1

10 log, x +log, (x—1)=Ine?
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Sx>1

x>0

. x-1>0 x>1
biéu kién: =
x>0

Ta c6: log, x+log, (x—1)=Ine’

1+\17

< log, x+log, (x-1)=2 o log, (x-1l)x=2x(x-1)=4=x’-x-4=0cx= _2

1+\/l_7
2

Két hgp voéi diéu kién ta duoc x =
Cdau 24. Giai cac phuong trinh sau:

(1) log, (x+1)=1og10+log, (x—1) (2) log,(6+x)+log,9x-5=0

(3) log, (2x +1) —log, (x —1) =202210g ., 4) log, (x —1) +log, (x - 2) =log, 125

log, (x2 74)

(5) x+2=3 6) log .+ -2
’ %8 6-x
(7) log, x+log, x+log, x =11 8) 1o, x + 4log, ¥ +log, ¥ =13
(9) logxz (x+3) = —logxz (x_l) <10) 210g2(x2+2x) _ 410g4(16+8x)
Loi giai

(1) log, (x+1) =1log10+log, (x-1)

x+1>0 {x>—1
= x>1.

=
x-1>0 x>1

Diéu kién: {
Phuong trinh log, (x +1) =logl10+log, (x —1)
< log, (x+1)=1+log, (x—1) <> log, (x+1)=log, 2.(x—1) & x+1=2x -2 x=3.
Két hgp vdi diéu kién ta duoc x =3.

(2) log, (6+x)+log,9x-5=0

6+x>0 x>—6
=
9x >0

Diéu kién { x>0

x>

Phuong trinh log, (6 + x) +log,9x-5=0
< log,(6+x)+log,x=3 < log,x(6+x)=3<= 2" +6x-27=0<= o
x=-

Két hgp vdi diéu kién ta duoc x =3.

(3) log, (2x+1)—log, (x—1) = 2022l0g .., €
o~ 1on |2x+1>0
biéu kién: = x>1.
x-1>0

Phuong trinh log, (2x + 1) —log, (x —1) =2022 10ge2022 e
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< log, (2x +1)—Iog3(x—1) =1
<:>log3(2x +1) =log, (x—l)+log33
< log,(2x+1)=log, (3x-3) < 2x+1=3x-3 < x=4.
Két hop vodi diéu kién ta duoc x=4.

(4) log, (x—1)+log, (x— 2) =log, 125

x-1>0 {x>1

S x>2

=
x—2>0

biéu kién: {
x>2

Phuong trinh log, (x —1) +log, (x - 2) =log.125

=3+\/£

x
<:>log2(x2—3x+2):3 ox'-3x-6=0<

3+\/§

Két hgp véi diéu kién ta duoc x =

2
(5) x+2-3%"
> 2
Piéu kién: x2—4>0<:>{x
x< -2
O x2— :3
Phu’ongtrinhx+2:31g3( Vo xt2=x b —x-6=0c|" )
X =—

Két hop voi diéu kién ta duoc x =3.

-X
Di‘éukién:6 >06-x>0=x<6
-X
1 2 1 29
Phuong trinh lo =2 — =45 &— =5 x="
& ng6—x 6—x 6—x 5

Két hgp voi diéu kién ta duoc x=—.

(7) log, x+log, x+log, x =11
Diéu kién: x>0
Phuong trinh log, x +log, x +log, x =11

< log, x+log , x+log . x =11

<:>logzx+%logzx+%log2x:11<:>%.Iogzx:11<:>logzx:6<:>x:26 =64
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Két hgp voi diéu kién ta duoc x =64.
8) log ;; x+4log, x +log, x =13
biéu kién: x>0
Phurong trinh log ; x+4log, x +log, x =13

<log , x+4log , x+log , x =13
22

c>210g2x+210g2x+%log2x=13<:>%log2x=13<:>10g2x=3<:>x=8

Két hop véi diéu kién ta duoc x =8.
9) log , (x + 3) =-log , (x —1)

x+3>0 3
x> —
aA - A x_1>0
Diéu kién: | oS>l ox>l
x“>0Vx#0
) x#=x1
x“#1

Phuong trinh log , (x + 3) =-log , (x —1)

<log . (x+3)+10gx2 (x—l) =0 (x+3)(x—1) =0 {x =1_3
X =

Két hgp vdi diéu kién ta duoc xe .

(10> Zlogz<x2+2x) :410g4(16+8x)

{x>0
2
Pisukien: 1% 0L M¥<2 4,00
16+8x >0 1
x>—5

Phuwong trinh 21wl _ glons1699) (02 o0 1648 (x+2)(x-8)=0< {

Két hop voi diéu kién ta duoc x=8.
Cau 25. Giai cac phrong trinh sau:
(1) log, x =log, (x2 —x) (2) log, (xz —1) =log, (Zx)

(3) log, (2x+1)-log, (x—1)=2022l0g ... e  (4) log, (x2 —4x+ 3) =log, (4x—4)
(5) log(x2 —x +1) =-log,,(2x-1) (6) log ;; (x~1)+log, (x+1)=1.
2

(7) log, (x2 + 4x)+log£ (2x+3) =0 8) logﬁ (x +1) =log, (x2 + 2)—1

3
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9) log, x +log, x =log, /3 10) 3log, (x—1)-log, (x—5)3 =3
2 3
Loi giai
(1) logzleogz(x2 —x)
x>0
o~ .. |Xx>0
Dleuklen{ ) = [x>1<:>x>1.
xf—x>

x<0

Phuong trinh log, x=log (¥’ -x) o x=x’-x < x*-2x=0< *
g g, x =log, (x* ~x)

Két hop vodi diéu kién ta duoc x=2.
(2) log, (xz —1) =log, (2x)

2 150 x>1
Diéu kién v SHilx<-1ex>1.
2x>0
x>0

x:l—x/E
x=1+\/§

Phuong trinh log, (x2 —1) =log,(2x) & x*-1=2x = x*-2x-1=0& {

Két hop voi diéu kién ta duoc x =1+ \/E )
(3) log, (2x +1) ~log, (x ~1)=2022 10 o €

) x>1
x°-1>0
=

Diéu kién { x<-lex>1.

2x>0
x>0

x:l—x/E
x=1+\/§

Phuong trinh log, (x2 —1) =log,(2x) & x*-1=2x = x*-2x-1=0& {

Két hop véi dieu kién ta duoc x=1++/2.
4) log, (x2 —4x + 3) =log, (4x—4)

) x>3
x“—=4x+3>0

Sqlx<lex>3.
Ax—-4>0

Diéu kién {
x>1

Phwong trinh log, (x2 —4x+ 3) =log, (4x - 4)

S —4x+3=dx-4x*-8x+7=0=x=7

Két hop vodi diéu kién ta dugc x=7.

(5) log(x2 —x+1) =-log,, (2x-1)
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2

N ) x“—x+1>0Vx

Diéu kién &S x> .
’ {2x—1>0 %

Phuong trinh log (x2 —x +1) =-log,,(2x-1)

<:>log(x2—x+1):log0,l(2x—1)<:>(x2—x+1):(2x—1)<:>x2—3x+2:0<:> x=1

Két hgp voi diéu kién ta duoc x=1x=2.
6) log (x—l)+log1 (x+1) =1.
2

Diéu kién { x>l

x+1>0

x-1>0 x>1
x>-1

Phuong trinh logﬁ(x—l)wtlog1 (x +1) =1
2

< 2log, (x—1)-log, (x+1) =1
< 2log, (x —1) =log, (x +1) +log, 2

& log, (x-1) =log,[2(x+1)] &2 ~2x+1=2x+2 & x* ~4x-1=0& =245

x=2+\/§'
Két hgp voi diéu kién ta duoc x =2+ J5.
(7) log, (x2 +4x)+log1 (2x+3)=0

3

x>0
24 4x>0 _
Pisukien I T s < o x50,
2x+3>0 3
X >——

Phuong trinh log, (x2 + 4x) +log, (2x+3)=0

3

<:>10g3(x2+4x):log3(2x+3)<:>x2+4x=2x+3<:{i:_3.
Két hgp vdi diéu kién ta duwoc x=1.

(8) log j; (x+1)=1log, (x2 +2)—1

x+1>0

) = x>-1.
x“+2>0Vx

Diéu kién {

Phuong trinh log ; (x+1) =log, (x2 + 2) -1
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2 2 2 -0
:>(x+1)2=x +2<:>x2+2x+1—x?—1:0<:>x?+2x:0<:{x )

Két hop vodi diéu kién ta duoc x=0.

(9) log, x +log, x =log, 3

2
Diéu kién: x>0

Phuong trinh log, x +log, x =log, 3

2
1 1
< log, x+Elog2 x= —Elog2 3
< 2log, x+log, x+log,3=0

< 3log, x+log,3=0 < log, x’ +1log,3=0 < log, (3x‘°‘)=0<:>3x3 =lcx=

S

Két hgp vdi diéu kién ta duoc x = i
3
10 3log,(x—1)-log, (x—5)3 =3
3

= x>5

&
x-5>0

N x-1>0 x>1
Diéu kién:
x>5

Phuong trinh 3log, (x —1) -log, (x - 5)3 =3

3
< 3log, (x—l)+310g3 (x—5) =3
< log, (x—l)+log3 (x—5) =1
& log,|(x-1)(x-5) =1 (x-1)(x-5)=3< x"—6x+2=0< x=3+7

Két hop véi dieu kién ta duge x =3++/7 .
Cdu 26. Giai cac phuong trinh sau:
(1) 10g(x+\/§)—logo,l(x—x/§) =1 (2) log, (x2 —4x+3)—log1 (4x—4)=0

2
1
(3) Elogx2 +log(x+10)=2-log4 @) log (x—2)+log, (x—4)2 =0
(5) log(x—l)2 + 210g(x +1) =log4 (6) log, (x—l).log4 (x—1)+10g0,5 2=log,?2
(7) log, x.log, x.log,, x.log, x = % (8) log ; (x+1) =log, (xz + 2) -1

(9) 2log,, (x2 +x— 2) =log, (x2 —7x+12)

e
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10) log, (x* —14x° +100x* ~12x + 25) = 4log,, (39x" + 70x+3)
Loi giai

(1) log(x+\/§)—logorl(x—\/§) =1

+4/3>0 >—4/3
Diéu kién: {x @{x \/_<:>x>\/§

x=~[3>0 x>+3
Phuong trinh log(x+\/§)—log0,l(x—\/§) =1

c>10g(x+\/§)+log(x—\/§)=l<:>log(x2—3):1<:>x2—3:10<:{x:5
x=-2
Két hop vdi diéu kién ta duoc x=5.

(2) 1og, (x2 —4x+3)—10g1 (4x-4)=0

2
) {x>3
x°—=4x+3>0

&

4x-4>0

Diéu kién: { x<lsx>3

x>1

Phuong trinh log, (xz —4x+ 3) —log, (4x—4)=0
2

< log, (x2 —4x+3)+10g2 (4x—4)=0

<log, [(x2 —4x+3)(4x—4)} =0 4x°-20x* +28x-12=0 < {i -

Két hgp vdi diéu kién ta duwoc x = .
(3) %logx2 +log(x+10) =2-log4

2
0
Diéu kién: {x >0 {x ”

= .

x+10>0 x>-10

Phuong trinh %log x° + log(x +10) =2-log4.

= log‘x‘ +10g(x +lO) =log25 < log(‘x‘.(x +10)) =log 25 (*)

x=-5+5J2
x=-5-5J2

e Véi —10<x <0 thi (*) < —x?-10x—25=0<x=-5.

e Véi x>0 th (*) <:>x2+10x—250<:{

Két hop vdi diéu kién ta duoc x = —5+5\/§ ;x=-5.
@) log ; (x—2)+log, (x—4)2 =0
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. x—2>0 x>2
biéu kién: Sh4xEx>2.

x—4;z:0<:> x#4
Phuong trinh log ; (x-2)+log, (x—4) =0
< 2log, (x—2)+2log,|x—4/=0
< log, (x-2)]x-4=0
R B TN R [
Két hop véi digu kién ta duoc x =3++/2;x=3.
(5) log(x—1)2+210g(x+l):10g4

N x-1#0 x=1
Diéu kién: & .
x+1>0 x>-1

Phwong trinh log(x —1)2 + 210g(x +1) =log4.
@210g‘x—1‘+210g(x+1)=210g2c>10g(|x—1|.(x+1)):log2 (*)
=3

x=—3

* Voi -1<x<1thi (*) < —x*-1=0 vd nghiém.

e Véi x>1 thi (*) <:>x2—1—20<:>[

Két hop véi dieu kién ta duoc x=+/3.
(6) log, (x —1).10g4 (x —1) +log, 2=log, 2
biéu kién: x-1>0<x>1.
Phuong trinh log, (x —1).log . (x —1) +log,.2=log, 2
< log, (x —1).Iog4 (x —1) =log,2+log, 2
< log, (x —1).log4 (x —1) =2

< log, (x—l).%log2 (x—l) =2

1 , , log (x—l):Z x-1=4 x=5
@E[logz(x—lﬂ =2<:>[log2(x—l)] _4<:{10g2(x—1)—2®[ 1< %

Két hop véi diéu kién ta duoc x =5;x = % .

(7) log, x.log, x.log,, x.log,, x = %

& Bién soan: LE MINH TAM - 093.337.6281




Chuong VI.
HAM SO MU & HAM SO LOGARIT

Diéu kién x>0.

Phuong trinh log, x.log, x.log,, x.log, x :g

log,x=2

Ol ©

1 1 1 2 4
@logs.z.logsx.élogsx.zlog3x=§©(10g3x) :16C{10g x=-2 ¥
3

Két hop voi diéu kién ta duoc x=9;,x = %

8) logﬁ(x+1)=log2(x2 +2)—1
x* >0 {x;tO

S x>4.

=
x—4>0 x>4

Diéu kién: {
Phuong trinh %lrlx2 +In(x—4)=In10* ~In4.
<:>ln‘x‘ +1n(x—4) =In25 < ln(|x|.(x—4)) =In25 (*) .

x:2+\/5
x=2-29"

* V6i x<0 thi () < —x(x—4)=25< —x*+4x—-25=0 v6 nghiém.

* V6i x>0 thi (+) & x(x-4)=25<x*-4x-25=0&

Két hop véi digu kién ta duoc x =2++/29 .
9) 2log (xz +x—2) =log, (xz —7x +12)

e

x< -2

x>1
) x< -2
x“+x-2>0

Diéu kién: { <l<x<3.

=
x2—Tx+12>0 {x>4
x>4

x<3

Phwong trinh 210ge2 (x2 +x— 2) = log1 (x2 —Tx +12)

e

N ln(x2 +x—2) - —1n(x2 —7x+12)
N 1n(x2 +x—2)+ln(x2 —7x+12):O <:>(x2 +x—2)(x2 —7x+12):0<:>

Két hgp vdi diéu kién ta duoc xe .

10) log, (x* ~14x°+100x ~12x+25) = 4log,, (39" +70x +3)
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x* —14x* +100x? —12x+25>0

biéu kién: ( )

39x?+70x+3>0
Phuong trinh log, (x* —14x° +100x” —12x + 25) = 4log,; (39x’ + 70x +3)
< log, (x4 —14x% +100x% —12x + 25) =log, (39x2 +70x + 3)

< x* —14x° +100x° —12x + 25 =39x + 70x +3
X= 3+\/7

x=4i\/§

ot 1423 + 612 —82x+22=0 <:>(x2 —6x+2)(x2 —8x+11):0c>

Két hop voéi diéu kién ta duoc x = 3iﬁ;x — 4445,
Céu 27. Giai cac phuong trinh sau:

(1) log’ x—6log, x+8=0 (2) log? x+2log, x+1=0
(3) log? x +log? x +log, x +1=0 (4) log *x—log,x*+4=0
2
(5) log? x—5log, x+4=0 (6) logZ x+log, 36x+1=0
3 36

4
(7) log? x =log, % (8) log, (125x).logs x =1
(9) log? (4x) ~log ; (2x)=5 10 log,*(2x)—5log, x =0
11 3log§x+log2£—1zo 12 logix—logzx/x_5+120

x

Loi gidi

(1) log’ x—6log,x+8=0
Diéu kién: x>0.
=4 | =4 =81
log? x—6log,x+8=0 —=%* 3¢* _6t+8=0< N PN
2 log,x=2 x=9
Két hgp voi diéu kién ta duwoc x=8Lx=9.
(2) log? x+2log, x+1=0
Diéu kién: x>0.
logZ x+2log, x+1=0 —"%* 5> 12t 4+1=0 < t=-1=log, x=—1<:>x=%.

Y s . N\A A 1
Két hop vdi diéu kién ta duoc x = 5

(3) log: x+logZ x +log, x+1=0
biéu kién: x>0.

logi x+logi x+log, x+1=0 — %" 5 4+ * 1 +4+1=0 <:>t=—l:>10g3x=—l<:>x=%.
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HAM SO MU & HAM SO LOGARIT

A, s . OA - A 1
Két hgp vdi diéu kién ta dugc x ==.

4) log,*x—log,x°+4=0

2
Diéu kién: x>0.
loglzx—10g2x5+4:O<:>(—log2x)2—510g2x+420®(10g2x)2—510g2x+4:0
2
t=1 log,x=1=x=2
—Eogx 42 5Bty 4 o o] %8 .
t=4 |log,x=4=x=16
Két hop vdi diéu kién ta duoc x=2;x=16.

(5) log? x—5log, x+4=0

3
Diéu kién: x>0.

log? x—5log, x+4=0 < (-log, x)2 —5log, x+4=0<log,’ x—5log, x+4=0

3

t=logz x

2 54 <:{tzl @{log3x:1:>x=3

t=4 "|log,x=4=x=3"
Két hop véi diéu kién ta dwoc x=3;x=3".
(6) logZ x+log, 36x+1=0

36
Diéu kién: x>0.

logs x+log , 36x+1=0 < logZ x—(1+log,, x)+1=0<>logs x—log, x=0
36

ot 2 40 e 1E=1<:> 10g36x=1:>x=36'
t=0 |log,x=0=x=1

Két hgp vodi diéu kién ta duwoc x=36;x=1.
4

(7) log? x =log, %

Diéu kién: x>0.
4

log? x =log3% < log? x—4.log, x+1=0

ot 312 _4t41=0 < !t B 2_\@@ Fo&x B 2_\@@ {x =3 :
t=2++3 10g3x=2+\/§ x =3B
Két hop véi diéu kién ta duoc x = 3B,y =326,
(8) log, (125x).logZ, x =1
Diéu kién: x>0;x =1.
log_ (125x).log x =1
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2
= (logx 125+1og x)(%log5 xj =le (3.10gx 5+1) logZx=4

i 3 t=1 log, x=1 ¥=9
T S 41 =4 ot +3t-4=0c = =S 1
t t=-4 log, x=-4 x=—
625
Két hgp voi diéu kién ta duoc x=5;x=al5.

(9) log? (4x) ~log ; (2x)=5
biéu kién: x>0.
log’ (4x) —log (Zx) =5
log, (2x)=2 2x =

4 2
2
1+1 2 -21 2x)=5 <log?(2x)=4
C>|: +Og2( x)] ng( x) = ng( x) <:>Log2(2x)_2<:> 2x=%<:> %

/, 7 . A - A 1
Két hop vdi diéu kién ta dugc x=2;x = Py

10) log,?(2x)—5log, x =0
Diéu kién: x>0.
log,’” (2x)-5log, x=0 < log,’ x—3log, x+1=0

3+\/§ 3+\/§ 3445
t= log, x =—7— —92 2
t=log, x 2 2 2 x
—0 5t -_3t+l < & &
3-5 3-+5 &
f=—— log, x =——— x=2 2
2 2
3+5 35

Két hgp véi diéu kién ta duwoc x=2 2 ;x=2 2 .
11 3log? x+log, 1—1: 0
x
biéu kién: x>0.

3log’ x+log, 1—1:0 < 3logs x—log,x-1=0
x

1+4/13 1+4/13 113
t= log, x =—7"— _o
et 332t 1-0& 6 o 6 |7 .
1-13 1-13 i3
t= log, x = x=2 6
6 6
113 113

Két hop voi diéu kién ta duoc x=2 © ;x=2 °©

12 logi x—log, \/x_5+1: 0
biéu kién: x>0.
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5

loggx—logz\/x_s+1=0<:>log§x—log2 x2+1=0<:>10g§x—glog2x+1=0

t=2 log,x=2

x=4
o g2 D410 1< 1< :
2 t== log, x== xX= \/E
2 2
Két hgp vdi diéu kién ta duoc x=4;x = \/5 .
Cdu 28. Giai cac phrong trinh sau:
(1) log, (3.2 1) =2x +1 (2) x=31%8"
(3) 10g2(5—2")=2—x (4) log,*x—log,x*+4=0
2
(5) x—logg x+310g§x—210g2 x-1 _ 1 (6) Ing (9 _ 2x) =3_x.
x
(7) log, (3"+l —1) =2x+log, 2 8) 210g(x+ 2)+log4 =logx+4log3
3
2 2 3 2
—5x° +6x
9) | log, (9x) | +log,>-7=0 1o =X 0% -
Ogi( x)| +log, 81 In(x-1)

Loi giai
(1) log, (3.2 1) = 2x +1
Diéu kién 3.2% >1.
2" =1
2
log, (32" -1)=2x+1 =32 -1=2"" 32" -1=2(2") &

Két hgp voi diéu kién ta duwoc x=0;x=-1.

(2) x= 3log3x
Diéu kién x>0

log; x log, x

Tacod x=3
3) log2(5—2"):2—x

Diéu kién 2* <5

< log,x=log,3™" <log,x=log,x < x>0

2 =1
log, (5-2")=2-x @5—2X=2Z-x@5—2X=%@{2 4@[x
X= x

Két hgp voi diéu kién ta duoc x=0;x=2.
@) log, (35" ~1)=2x +1
Diéu kién 3.5" >1.

& Bién soan: LE MINH TAM - 093.337.6281




Chuong VI.
HAM SO MU & HAM SO LOGARIT

logs (35" ~1) = 2x+1 <35 ~1=5"" 35" ~1=2,(5" )2 o

Két hop vdi diéu kién ta duoc x=0;x = \/g .

(5) x—loggx+31og§x—210g2x—1 — 1
X
biéu kién x>0.
log,x=0 |x=1

—logg x+310g§ x—2log, x-1 __

1
x = < —log} x+3logzx—2log,x=0<|log,x=1 < | x=2.

* log,x=2 |x=4

Két hop voi diéu kién ta duoc x=Lx=2;x=4.
6) 10g2(9—2x)=3—x.

biéu kién 2* <9< x<log,9.

log,(9-27)=3-x

2" =1 =0
c>9—2x=23x<:>9—2x=£<:>(2x)2—9.2x+8=0<:>{ <:>|:x .
2¢ 2" =8 X

Két hgp vdi diéu kién ta duwoc x=0;x=3.
(7) log, (3“1 —l) =2x+ logE 2
3
Diéu kién 3" -1>0< x> 1.
Phuong trinh < log, (3“1 —1) =2x-log, 2
< log, (3“1 —1) +log,2=2x
& log,| (371 -1).2|=2x

)
)

3x:3+\/7 x=10g3(3+

< (3-1).2=3" <63 -2=3" <3 -63'+2=0< =
( ) 3 =3-7 x:10g3(3—

9 5

Két hop voi diéu kién ta duoc x =log, (3+ \/7), x =log, (3— \/7) .

(8) 2log(x+2)+log4=logx+4log3

biéu kién x> 0.
210g(x+2)+10g4 =logx+4log3

<:>log(x+2)2 +log4 =1log x +1og81
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& log| 4(x+2)" |~log(81x) & 4(x-+2)] =8lx & 4’ ~65x+16=0 | "~

H
mhll—‘

X =
Y 7 . A - A 1
Két hop vdi diéu kién ta dugc x = 2 ;x=16.

2

2
9) {log1 (gxﬂ +log, % -7=0

3
Diéu kién x>0.

2

2
[log1 (9x)} +log, % -7=0

3
< (—2-log, x)2 +log, x* —log,81-7=0
log,x=1 {x =3

<:>10g§x+610g3x—7:0<:>[ .
x=3

=
log,x=~7
Két hop véi diéu kién ta dwge x=3;x=3".

) x*—5x% +6x _

10 =0
ln(x —1)
x-1>0 1
Pieu kién a7
ln(x —1) #0 xX#2
P e, x=0
%:0©x3—5x2+6x:0<:> x=2.
n(x ) x=3
Két hop véi diéu kién ta duoc x =3.
Cdu 29. Giai cac phuwong trinh sau:

» 2 1

(1) 22x —5x+3 =1 2) 3—x +4x —_ =
< 243
x2—x-1 2x
(3) (ﬁ—l) —\J2+1 ) (3—2\/5) _3+242
(5) 2x2+4x+8 -16 (6) ex2—3x _ iz
e

(7) 2x2—3x+2 —4 <8) 74x“—3x2—1 -1

2 3 )
9) 7" 2 =497 10) 3“5 =9

Loi giai

(1) 22x2—5x+3 :1
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x=1

Phuong trinh 22" %" =1 & 2x* ~5x+3=0 < 3

X = E
<2) 3—x2+4x — i
243

2 2 = —1
Phuong trinh 37 = L 3T 35 o 2 Ay Fes |
243 x=5

3(V2-1) =241
Phuong trinh (V2 1) —VZ+1es (V21 =(V2-1) e _x_lz_l@{“f
@) (3-242) =3+242

Phuong trinh (3—2\/5)21 —3+22 = (3—2ﬁ)zx =(3<—2JE)_l e 2x=-lex= —%

<5> 2x2+4x+8 -16

Phuong trinh 278 =16 < 27" = 2 & x* 4 4x +8=4 > ¥’ +4x+4=0 x =2
iy 1
(6) ex -3x _ —
eZ
2 1 2 =
Phuong trinh ¢* ¥ == <" =¢” c>x2—3x=—2<:>x2—3x+2=0<:{
e =

<7> 2x273x+2 — 4

Phuong trinh 2° 2 =4 < x* —3y+2=2 & {x
X =

(8) 74x4—3x2—1 -1
x=1

Phuong trinh 7% 1 =1 7% 1 270 o 4y 3y ~1=0 = [ .
X=-

2—x+§
9) 7" 2 =407

2 3
Phwong trinh 7 2 = 49\/7

ed 8 3 5 1++5
2

o7 =75<:>x2—x+§=§<:>x2—x—1=0<:>x:

(10> 3x2—4x+5 -9

Phuong trinh 3° "% =9 3" 4" =3 s x? _4x+5=2 < 5
X =

Cdu 30. Giai cac phurong trinh sau:
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1) 2+23 -6 =2 2) 2x27X+8 _ g
(3) 5x+1 5 — 21+1 + 2x+3 (4) \/Ex +2x+3 _g
4x 2x—6 ar -

2 3 ) 3

(5) (g] - (gj (6) (5] = (Ej
2 x+1
(7) (1,5)5"‘7 _ (5] (8) 4t =g+¥
- x 3x-1
(9) 0,125.477° = [ﬁj 10) (fj (Z] _16 _p
8 7)\4 49
Loi giai

(1) 2°+2.3°-6" =2
Phwong trinh 2* +2.3" -6" =2
3 =1 x=0
&2'-6"=2-23"<2"(1-3")=2(1-3" | =(1-3)(2"-2)=0<= =
1-7)-2ft-2)eo 1)z -2)-0| 3 T
(2) 2x2—x+8 Q3
Phwong trinh X X8 gl

<:>2x2—x+8 =22(l‘3") @xZ_x+8=2—6x©x2+5x+6=0<=>{x 3
X =-—

<3> 59(+1 _5x — 2x+1 + 2x+3
Phuong trinh 57 -5 =2 4. 2%

& 5.5 -5"=22"+2°2" <45 =10.2" @[EJ =E<:>(§) =§<:>x=1

2 4 2 2
x2+2x+3
@2 =g
X% +2x+3

Phuong trinh J2 =8"

2%(352 +2x+3)
=

2 4x 3 2x-6
® (ﬂ :@

4x 2x—6 Ax 6-2x
Phuong trinh 2] -3 = 2] (2 S4x=6-2x = x =1
3 2 3 3

=23 <:>1(x2+2x+3):3xc>x2—4x+3:0<:>[
2 x:
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4x 2x-6 4x 6-2x
Phwong trinh 2] -f2 = 2] -[2 S4x=6-2x = x=1
3 2 3 3

x+1
Phuong trinh (1,5)53(77 = (zj

x4l P x4 Bxi7
= 2 = § & E = E Sx+l=-"bx+7<bx=6<x=1
3 2 3 2

(8) 4x71 — 837235

Phuong trinh 4" =8"% < 2% 7 =2"" < 2x-2=9-6x < 8x=11<x= %1

(9) 0,125.4%° = (%J

2

Phuong trinh 0,125.47° = (?J
5\ 5. 5

<:}2:&"243553:(2 ZJ <:}2435—9:22 <:>4x_9:Ex<:>x=6

X 3x-1
(10) i Z _ E =0
7)\4 49
x 3x-1

Phwong trinh A1) 1ol 0

7)\4 49

X —3x+1 2 —2x+1 2
= 4 . 4 = 4 = 4 = 4 <:>—2x+1:2<:>x:—l
7 7 7 7 7 2

Cdu 31. Giai cac phuong trinh sau:

(1) (7 N )l - (2 3 )x_2 (2) 2532 — 1671

(3) (g] (gj = 2771 (4) 21 +22 =36

(5) 3" =g (6) 2 +2" =3 +3

(7) 2 55 =0,001.10°" (8) 4% +471 =2 4 2%

(9) 2t ot — g2 o 10) 3" +2°.3-6" =3
Loi giai
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) (7+4@)"““ ~(2+48)

Phuong trinh (7 44 \/§)x2+xl _ (2+\/§)x2

2 x=0
@(2+\/§)2(X hE :(2+\/§)X2 St -2=x-2e 0 sr=0a| 1
2
<2) 2x2+3x—2 —16%
Phuong trinh vz gl
x=2

<:>2x2+3>f—2:2“"“‘<:>x2+3x—2:4x+4c>x2—x—6:0<:{ 3
X=-

3 (Ej (9] 2z
3 8 64
Phuong trinh [gj (gj = 27 o (EQJ
3 8 64 38

(4) 2 +22 =36
Phuong trinh 2% +2? =36

<:>2.2"+%=36<:>8'2 Ll

&) < ] e

36<92"=364<=2"=16=>x=4

(5) 3x2—3x+8 — g1
Phuong trinh 3° %8 = 92«1

o> 38 _ghn2 <:>x2—3x+8:4x—2<:>x2—7x+10:0<:{x

<6> 2x + 2x+1 — 3x +3x+l

3
4

Phuong trinh 2° +2" =3"+3" < 32" =43 & [g} = % < x=log

3
2
(7) 2** 5 =0,001.10°*

Phuong trinh 2°* 5 =0,001.10°*

—x2 2 = —1
(257 2107107 & 10 =10°% < 8-2" =2-br = {x -
X =

<8> 4x +4x+l — 2x + 2x+l

Phuong trinh 4* +4%* = 2% + 2"

<:>4"+4.4":2x+2.2x<:>5.4":3.2"<:>2":g<:>x:10g2§
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<9> 2x2+x—1 _ 2x2—1 - 22x i
Phuong trinh 271 21 = 22 _p*
o 2v (2" —1) = 2" (2x —1)
(2 —1)(2)*-l - 2") -0

2" _1=0 2" =1 x=0 x=0 x=0
= = = = = .
291 _pr=0 |2 t=2r x*-1=x |x*-x-1=0 1445

10 3" +2".3-6" =3
Phwong trinh 3*+2°.3-6" =3

1-2"=0 x=0
<:>3"+3.2"—6"—3=0<:>(1—2")(3"—3)=0<:> N
3F-3=0 x=1
Céu 32. Giai cac phuong trinh sau:
(1) 44 -6.2+2=0 (2) 3 +3 =10
(3) 24 -9.2"+4=0 4) 621 -56"1+1=0
(5) 25" —20.5*+3=0 6) 3 =2+ (%}
(7) 4xfl + 2x+3 _ 4 — O (8) 32x+10 _ 6.3x+4 _ 2 — O
(9) 4 -6.2+8=0 10 32 —2.3"24+27=0
Loi giai

(1) 4°-6.2"+2=0
‘ ) 2x:3+ﬁ x=10g2(3+ﬁ)
Phuong trinh 4' —6.2°+2=0¢(2°) 62" +2=0 < o :
2" =3-47 leogz(B—ﬁ)
(2) 343 =10

Phuong trinh 3" +37 =10 < 3.3 +3ix =10

£=3(+>0)

3t+§:10<:>3t2—10t+3:0<:> 1<

(3) 2.4°-9.2" +4=0
Phuong trinh 2.4 —9.2" +4=02.(2° )2 ~9.2" +4=0
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t=2%(t>0)

4
212 -9 +4=0< 1
2

@) %1 -56"1+1=0

Phuong trinh 677 -5.6""+1=0 < %.62" —g.Gx +1=0< 6% -56"+6=0

t=2 |6"=2 |x=log,2
= =
t=3 6" =3 x =log, 3

t=2"(+>0)

t2—5t+6=0<:{

(5) 25 -20.5"*+3=0

Phuong trinh 25°~205"*+3=0 & (5) —%.5)‘ +3=06(5) ~45'+3=0

15" (150) t2_4t+3:0®{t=1 {5 _1 [xzo

P . =
t=3 |5°=3 |x=log.3
(6) 3“‘:2{3

Phuong trinh 3 =2+ (%j ©337=2+(3") = (37) -337+2=0

=37 (> r=1 Six:l =0
B ) NPT VIR DY DA = ol f
t=2 |3%=2 x=-log,?2

<7> 4x—1 + 2x+3 _4 — O
Phuong trinh 4% +2"° - 4=0 <4 +16.2""-4=0

tzgxfl(t>0) t2+16t—4=0<:> t=—8+2\/ﬁc>2x—l=_8+2\/]7<:>x=1+10g2(_8+2\/7)
t=-8-2J17

(8) 32x+10 _ 6-3x+4 _ 2 — 0
Phuong trinh 3%° —6.3 —2=0< 3" _2.375 _2=0

t=1+\/§
t=1-+/3 (L)

Y 2 b 2-0e [ &3 =1+3 = x=-5+log, (1+ Jé)

(9) 4°—6.2"+8=0
Phuong trinh 4 ~6.2" +8=0 > (2°) ~6.2' +8=0

2 2" =2 x=1
= =
4 2 =4 x=2

) 42 6t48=0e ﬁ

10 3 -2.3"2+27=0
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Phuong trinh 3% —2.3"? +27 =0 (3 )2 ~18.3"+27=0

t=9+3\6 [3" -9+3J6 X=10g3(9+3\/5)

Y L2 184427 =0 o =
t=9-36 |3'=9-3/6 | x=log,(9-36)

Céu 33. Giai cac phrong trinh sau:

(1) 3 +37 =30 (2) 9" -6 =27+

(3) (\/E—l)x+(x/§+1)x—2\/5:0 @) (2—\/§)x+(2+\/§)x:4

(5) 4+ 47 =2(27 ~277)+8 (6) 5+ 42 4 5T pateand g
Loi giai

(1) 3 +37"=30
Phuong trinh 3% +3** =30

=33 +3%3°=30=093" +9.31x—3o -0 @9.(3")2 ~30.3"+9=0

3 x=-1

t=3 3'=3
1=3"(+>0) 2 _ x=1
— 9t 30.t+9—0<:{ 1@{ 1<:{
=3 ==
(2) gx _6x :22x+l

2x x
Phuong trinh 9" -6" =2 < 9" 6" =24 & (gj —(g] =2.

3 (s == ’
3 @[ e (2] -2oni,2

t=2

2

3) (\/5—1)x +(\/§+1)x _22=0
Phuong trinh (\/E—l)x +(\/§+1)x - 2«/5 =0
—>t:(ﬁ_l)xx;t>10 t+}—2x/§—0:>t2—2x/§t+1_0<:{t_1+\/5 = (\/E_l) Sz
ROl ! t=-1+42 (x/i—l)x = 1+\2 & x=1
@) (2-3) +(2++3) =4
Ta co: (2—\/§)x.(2+\/§)x =1.

Phuong trinh (2—\/§)x +(2+\/§)x =4.
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2eia |(2-VB8) =2+ B =1

1 ) t
t+;=4:>t -4t+1=0& =

t=2—\/§ (2—\/§)x:2—\/§<:>x:1 .

t:(27«/§)x,t>0
:>(2+«/§)X:%
(5) 4l+x +41,x — 2(22+x _ 227x)+8

Phuong trinh 4" +47 = 2(2°% —2° )48 &> 4" 4477 = 4(2" 2" )+8

_olrx _glx 9 t=0 21+x _ 21—x -0 21+x — 21—x (1)
27 1+x_ 1-x 4>t = 4t @ <:> @
R t=4 | 2" -2 =4 | 27-22°-1=0 (2)

(1) =l+x=1-x<x=0
(2) 2> -22"-1=0
t=1-2 (L)

<:>2x:1+\/§<:>x:log 1++/2
t:1+\/§ 2( )

) L2 op1=0e [

(6) 5x274x+3 +5x2+7x+6 _ 52x2+3x+9 1

%2 —4x+3)+(x2+7x+6)

. 2_ 2 2 2_ 2
Phu’(mg trlnh 5x 4x+3+5x +7x+6 =52x +3x+9 +1<:>5x 4x+3+5x +7x+6 :5( +1.

=x*—4x+3
Dat asr , ta dwoc phrong trinh:
b=x*+T7x+6

5 +5' =5"" 415 +5 =5'5" +1 < (1—5“)(1—5b)=o @F =1 c{”zo

5'=1 [b=0
x=1
2 = =
Khi dé {x —-4x+3=0 o x=3 '
X +7x+6=0 x=-1
x=-6
Cau 34. Giai cac phrong trinh sau:

(1) log, (25" ~35" +15) = x+1 (2) log, (34" +2.9") =x+1

(3) (\/E—l)x+(x/§+1)x—2\/5:0 @) (2—\/§)x+(2+\/§)x:4

(5) 45 g — 2(22+x _227)5)_}_8 <6) 5x274x+3 +5x2+7x+6 _ 52x2+3x+9 +1

Loi giai
(1) log, (25" —3.5" +15) = x +1
biéu kién 25" -3.5"+15>0
Phwong trinh log, (25" -3.5 +15) =x+1
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5=3 |x=log,3
5°=5

<25 —35" +15=5"" « 25 —8.5" +15:O<:>|: = 1
x:

Két hop voi diéu kién ta duoc x =log, 3;x =1.
2) log, (3.4" + 2.9") =x+1
Diéu kién 3.4 +2.9" >0Vx

2x x
Phuong trinh log, (34" +2.9")=x+1< 34" +2.9" =6 & 3(%} - 6[%} +2=0

R

[ijzt, t>0). t 3 g2
3 33 6t+2=0 =

3 23

3
= x=log, ——

3
Két hop voi diéu kién ta duoc x =log, %;x =log, %

3 3

3

(3) log, (3“1 —1) = 2x + log, 2
3

biéu kién 3" -1>0=x+1>0=x > -1
Phuong trinh log, (3“1 —1) =2x + log, 2

3
< log, (3“1 —1) = log, 3 - log, 2

2x 2x

3 _1= 3 <3 -6.3+2=0.
2 2

t=3++/7 3 =3 447 x=10g3(3+\ﬁ)
< &
t=3-\7 " [3°=3-J7 | x=log, (3-+7)

Két hop voi diéu kién ta duoc x =log, (3+\ﬁ);x =log, (3—\/7).

< log, (3“1 —1) = log,

S0 Bt 2=O<:{

4) log, (9—5"):1—x
biéu kién 9-5" >0 < x<log, 9

Phuong trinh log, (9-57)=1-x < 9-5"=5"" <57 ~9.5"+5=0

t_9+\/61 5X_9+\/61 x=1log 9++/61
- - - 5
0 42 _9t45=0& 2 o 2 o 2
9-4/61 . 9-461 9-461
t= 5 = x =log
2 2 °2
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9+\/a

Két hop véi diéu kién ta duoc x =log, — ;x=log

9-./61
-

(5) log, (6—2") =1-x

biéu kién 6-2">0< 2" <6 < x<log,6

Phuong trinh log, (6-2%)=1-x < 6-2"=2"" < 6-2' :2—2x<:>(2")2—6.2"+2:0

0 7 6t+2=0 !

t=3+ﬁ© 2x:3+ﬁ© x:log2(3+ﬁ)
t=3-47 [2°=3-47 x:10g2(3—\/7)

Két hop voi diéu kién ta duoc x =log, (3+\/7);x =log, (3—\/7).

(6) log (8.5"+20" ) = x+1og 25
Diéu kién 8.5 +20* >0Vx
Phurong trinh log(8.5" +20") = x +log 25 <> 8.5" + 20" = 25.10" <> 8+4" = 25.2°

_25-4598 [, 25-4593 |x=log, [—25‘ V593j
) 2 f— ) 2 f— ?

_ 2544593 |, _25+4/593 [25+\/593J
2 [P T2

t
t=2%,t>0 t2 —25t + 8 — 0 o

t x =log

25—+/593 25++/593
T2 R

Két hop véi diéu kién ta duoc x =log, [

Cau 35. Thuec hién cac yéu cau sau:

(1) Véi cac s8 thye x, y dwong théa man log, x =log, y =log, (“Tyj Tinh ti s6 i
(2) Cho log, x=log. y=log, (x+1) va = = ~a++b vdi a,b 1a s6 nguyén duong. Tinh
&9 86 Y =108, y y 5 guy &
a+b.
Loi giai
(1) V6i céc 6 thuc x, y duong théa man log, x =log, y = log, | *~¥ |. Tinh ti s§ =
Yy & 89 86 Y =108, 5 y
x=9'
bat t=log, x=log, y =log, [HTyj: y=6
x+y=64'
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2t t t
Suyra 9 16 =64 o|>| +[2] 6=0e|3]| 2%,
2) (2 2 y

—a+4+/b

(2) Cho log, x =log, y =log, (x +y) va 1= véi a,b 1a s6 nguyén duong. Tinh a+b.
y

Dat loggleogﬁy:log4(x+y)=t:>x=9t;y=6t}x+y:4t

B]t —1+\/g
2t t (_ =
Khi dé 9t+6"=4”‘<:>(§J +(§J -1=-0& ? ; ?
0 -t
2 2

t
jf:(gj :_1;\/§:>a:1;b:5:>a+b:6.

Hét
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BAT PHUONG TRINH MU - LOGARIT

.q Ly thuyét
)

1. B4t phUdng trinh mao.

=]

Bat phuong trinh ma co ban: a* >b hodc a* <0;a* 2b;a* <b,vdia>0, a=1.
Véia va b la cac so cho trude.

Cho db thi cia hai ham s6 y =a* (2>0, a#1) va y=b nhw hinh.

Yh

y=a’
(a>1

¢ & o o

-
O log,b T logsb O T
Xét bét phuong trinh a* > b (*).

Nghiém ctia () la hoanh d¢ cac diém trén d0 thi ham s8 y =4 ndm phia trén dudng thang
y=>b. Tt hinh vé ta nhan duoc:
¥ Néu b<0 thi VxeR déu langhiém cta (*)
$ Néu b>0 thi
* V6i a>1:nghiém cta (*) la x>log b.

* V6i 0 <a<1:nghiém cta (*) la x<log b.
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2. Bat phuong trinh logarit.
o
Bat phuong trinh logarit co ban: log, x >b hodc log, x <0;log_x>b;log x<b, véi
a>0,a=1.
Véiavabla cacs6 cho trude.

Cho d6 thi cia hai ham s& y =log, x (a >0, a# 1) va y=>b nhu hinh.

4] y = logax
(a>1)

Sh

Xét bét phwong trinh log, x> b (*).

Piéu kién x>0.

Nghiém ctia (*) 1a hoanh d6 céc diém trén d6 thj ham s8 y =log, x nam phia trén duong thang
y=>b. Tt hinh vé ta nhan duoc:

¥ Voi a>1 nghiém cta (*) la x>a".

¥ Voi 0<a<1nghiém cua (*) la0<x<a.

(1) Néu a>1:log, u(x)>log, v(x) < u(x)>0v(x) .
(2) Néu 0<a<1:log, u(x)>log, v(x) < u(x)<o(x).
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.‘:; Bai tap
)

R Dang 1. Bat phuong trinh mi co ban

— ;,\? Phuwong phap )

Done 01 b<0 Tap nghiém cua bat phuong trinh 1a R.
ang 01.
1 >b log, b.
ax>b(a>0;a¢1) b>0 i 7277 1> 08,
0<a<l a*>b<x<log b.
b<0 Tap nghiém cua bat phuwong trinh 1a @.
Dang 02.
. g a>1 a<bex<log b.
a*<b(a>0;a#1) b0 ’
O<a<l a*<b< x>log b.

EE‘@\W dy 1.1.

Giai cac bat phuwong trinh sau:

= Loi gidi

Ta co: (%) <4< x<log, 4.

2

<3> 2X+2 < 23
3

Ta cé: 2"*2<\/2_3<:>2“2<22c>x+2<gc>x<—%

(4) 2x S 3x+l

Tacé:2" >3 < 2" >3.3 @(%J >3 x<log, 3.

3
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R Dang 2. Bat phuong trinh mi dua vé cung co s6

— g\‘? Phwong phap )
M Véia>1: a’ < gt < f(x)<g(x).

MVéi 0<a<l: a‘f(*’)<ag(x]<:>f(x)>g(x).

BB o

Giai cac bat phuwong trinh sau:

(1) 21 -2250 2) 22 5 4
3x+1 2x-1 =1
3 (LJ o5 @ H (V)
25 4
= Loi giai

(1) 22%-27>0

Tacd 2%1-22>02%1>27 <:>2x—1>—2<:>x>—%

(2) 229 > g2

(x+5)° (x+5)°

Ta cé 22 >4 = 4

3x+1
@|L] <5=
25
3x+1 3x+1 3x+1 x
Ta co 1 <5 & 1 < % = 1 < 1 <:>3x+1>x<:>x>—1.
25 25 5 25 25 2
1 2x-1 -1
2x-1 -1
Ta cé (%) >(\/x/§j

x-1
_ 1 1.1
<:>(2‘2)2 1>{\/22J o250 4 <:>—4x+2>%x—%<:>—£x>—g<:>x<g

>4 o (x45) 21-2x & 2% +4x+2420 VxeR,
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R Dang 3. Bat phuong trinh md dung logarit héa

— ’4\‘? Phwong phap )

a>1,b>0
f(x) >log, b’
O Bét phuong trinh ' > 0" & log, " > log, b & f(x)> g(x).log, b

O Bat phuong trinh 2/ > b < {

hoic log, a'") > log, ") & f(x).log, a> g(x).

Luu y: Khi 1ay co s can quan tam co s6 " >1" hay "<1" d€ xac dinh ddu cua BPT.

EE‘@\W dy 3.1.

Giai cac phwong trinh sau:
(1) 2x+] >8.1‘—| (2) 34I 543X

x+25
. 1
52x+1 x’ 7 — . 2x-1
(3) >[—125J (4) 2*.5*=0,2 (10 )

= Loi giai
<1> 2x+1 >8x—1
Tacd 27 >87" <> x+1>(x-1)log,8 <> x+1>3(x—1) <> 2x> -4 x<-2.

(2) 3" <4%

Tac6 3% <4® < 4'log,3<3" log, 4 < (%j <log,4 < x<log, (log,4).

3
x+25
1
52x+1> il
95 (2]

x+25
Ta Cé 52x+l > i
125

<:>2x+1>(x+25)10g5i<:>2x+1>—3(x+25)®5x>—76c>x>—7—6 :
125

(4) 255 =0, 2.(102X-1)
Tacod 255" = 0,2.(102“)

<10" > %.102"—1

< x 210g%+(2x—1) < —x>-log5-1< x<log5+1logl0 < x <log50
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R Dang 4. Bat phuong trinh mi dat én phy

t=a® 50
f(t)<b

9 — >t=3"

O Bién d6i quy vé dang: f [ag{x]} < b"—”>{

O Thong thuong sé gap caccosd: { 4 ——t=2";t>0.

EE‘@\W dy 4.1.

Giai cac bat phuwong trinh sau:

(1) 32" -4.3" +1>0 (2) 9" -53"+6<0

25" ——t=5"

(3) 4.4°-9.2"" +8>0 (4) 3* -8.32+15<0

= Loi gidi
(1) 3% -4.3*+1>0
Tacd 3 -43 +1>0<=3.3>-43+1>0

t>1 3 >1
t=3%,£>0 2 x>1
——3t" -4t+1>0& 1< 1<
<§ < x<-1

(2) 9*-5.3"+6<0
Tac 9°-53 +6<0 () 53 +6<0 < (3') ~53 +6<0 (¥)

0 12 5t16<0<2<t<3elog,2<x <1

(3) 4.4 —9.2"1 18>0
Tacod 4.4 —9.21 18>0 ©4(22)" ~18.2*+8>0 @)4(2)()2 ~18.2*+8>0
. t24 2x24 _x22
— RS A 1848206 VA
t_% 2 _% X
(4) 3 -8.32 +15<0

Ta cd 3' —8.32 +15<0 <> 3* —8.4/3 +15<0.

B 12 8t 415<0e 3<t<53<3 <5 log 3<x<log ;5 2<x<2log,5

& Bién soan: LE MINH TAM - 093.337.6281




Chuong VI.
HAM SO MU & HAM SO LOGARIT

R Dang 5. Bat phuong trinh logarit ¢ ban

e

=
- x>a" khia>1

Giai bat phuong trinh logarit co ban: log, x>b < :
x<a’ khiO<a<l
Luu 1:2 Xac dinh diéu kién trude khi giai bat phwong trinh.

2 Khi 1y co s6 can quan tam co so ">1" hay "< 1" d€ xac dinh dau ctia BPT.

E_E_‘ Vidy 5.1

Giai cac phuwong trinh sau:
(1) log . x>5 (2) log, (x—20) <2

(3) log, |x —1| =3 @) log (x2 —2)2 =
= Loi giai
(1) log . x>5

x>0 x>0
Ta co: log , x>5 < = o x>eb

x>(ez) x> e®

(2) log, (x—20)<2

< 20<x<36.

x <36

x>20 x>20
Tacd log, (x—20)<2 < =
sle-m)<ze 700 o]

(3) log, ‘x—l‘ >2

x-1#0

Ta co Iogz‘x—].‘>2 ®{|x—1|>22

x=1

x#1 #1 #1 1++/3
@{ @{x {x & {x>1+\/§<:>[x> +\/—

(x—1)2>4 ¥ o2x=250 |¥-2x-250 3 x<1-3’
x —

4) log, (x2 —1)2 >2

Ta c6 log, <x2 —1)2 >2

2 4 x#xl x#+l
- x“ =120 - x#+1 - 2oy o x;«rsi1<:> PR x>2
x° > x> .
(ac2—1)2>32 xt—2x*-8>0 {2 x> 4 [ x<-2
x° <=2 x< -2
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” Dang 6. Bat phuong trinh logarit dua vé cung co sé

— a\? Phuwong phap )
M Cho 1#a>0. Véi diéu kién cac biéu thire f(x) va g(x) xdc dinh, ta thuwong dua céc bat

phuong trinh logarit vé cac dang co ban sau:

{f(x)>0 khi a>1
f(x)>ab
& Loai 1: log, f(x)>b<:>
{f(x)>0
khi 0<a<1
f(x)<a"
{f%xiﬂ)( )khi a>1
>
& Loai 2: logaf(x)>logﬂg(x)c> Fx)>8lx
{f(x)>0 )
khi 0<a<l
| F(x)<s(x)
ERwe:
Gidi cac phwong trinh sau:
(1) In(x+1)+In(x+3)>In(x+7) 2) 210g2(x2—x—1)<10gﬁ (x-1)
(3) log, (x+12).1og, 2 =1 (4) log, (x+4)+2log, (14—x)=4
= Loi gidi

(1) ln(x +1)+1n(x+3) > ln(x+7)

x+1>0
Diéu kién < x+3>0<=x>-1
x+7>0

1n(x+l)+ln(x+3) >1n(x+7)

x>1

<:>1n[(x+1)(x+3)]>ln(x+7) @(x+l)(x+3)>x+7<:>x2+3x—4>0c{x<_4-

Két hop diéu kién ta c tip nghiém ctia bat phuong trinh 1a S=(1;+).

(2) 2log, (x2 —x—l) <log (x—l)
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o |XP=x-1>0 1+
Dieéu kién = 1-+/5 x>
x-1>0 X<T

x>1
2log, (x* —x—1) <log ;(x-1)

& 2log, (x* —x—1)<2log, (x~1)

& log, (x* —x-1)<log,(x-1) & x’ ~x-1<x-1ex" ~2xr <0< 0<x<2

1+\/§;2].

Két hop diéu kién ta c6 tap nghiém ctia bat phuwong trinh la S =£ 5

(3) log, (x+12).1og, 2>1

x>0

Diéu kién x>0 Sx>0 &
x#1

x+12>0 x>-12 {
x#1 x#1

log, (x +12).10gx 221

>1
log, x

1
= Elog2 (x +12).
< log, (x+12) 2 2log, x <> log, (x+12) 2log, x* <> —x* +x+1220<> -3<x<4
Két hop diéu kién ta c6 tdp nghiém ctia bat phuong trinh la S = (0; 4] \ {1} :

(4) log, (x+4)+2log, (14-x)<4

x+4>0 {x>—4

Diéu kién = & -4<x<14
T |14—-x>0

x<14

log, (x+4)+2log, (14—x)<4

< log, (x+4)+2log,, (14—x)<4

< log, (x+4)+log, (14—x)<4

& log,[(x+4).(14-x)|<4 & (x+4)(14-x) <3 & —x* +10x-25<0VxeR

Két hop diéu kién ta c6 tap nghiém cua bat phuwong trinhla S = (—4,' 14).
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R Dang 7. Bat phuong trinh logarit dung mi héa

— ’4\‘? Phuwong phap )
M

Cho 1#a>0. Véi diéu kién cac biéu thic f (x) va g(x) xac dinh, ta thuong dwa cac bat

0
phuong trinh logarit vé: log, f(x)> g(x)—= {f(x) >

EE‘@\W dy 7.1.

Giai cac phwong trinh sau:

(1) log, (2.2‘ + 1) >2x (2) log (3 _ 2x) 5 Dlog, logx

= Loi giai
(1) log, (2.2"+1) > 2x
Diéu kién 2.2* +1>0VxeR.
log, (2.2" +1) > 2x

2.2 +1>2%
© 2" +22"+1> 00112 <2 <1+V2 © 0<2" <142 o 1< x < log, (1++2)
Két hgp vdi diéu kién, ta duoc tap nghiém S = (1; log, (l+ J2 )) .

(1) log(3—2x) > 28

3
“ 1.n |3=2x>0 =
Dieuklen{ X = x<2<:>0<x<§.
x>0

x>0

log(3—2x) > 208218 o log(3— 2x) >logx ©3-2x>x <= 3x <3< x<1
Két hop voi diéu kién, ta dugc tap nghiém S = (—oo; l) :

EB.vicr2

Giai cac phrong trinh sau:

(1) log,_, (Jc2 —2x +64) <2 (2) log . (3-2x)>1

ws. Loi gidi
(1) log, , (x2 - 2x+64) <2
5-x>0 5
<
Piéu kién {5—x #1 UL
) x#4
x°—2x+64>0 Vx
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Truonghop 1: 5—x>1<x<4
log, (x2 —2x+ 64) <2

<::>x2—2x+64<(5—x)2 < x? —2x+64<25-10x + x* c>8x<—39<:>x<—%

Khi dé x < —%
Truwong hop 2: 0<5-x<l<=4<x<5
log, (x2 —2x+ 64) <2

<::>x2—2x+64>(5—x)2 < x? —2x+64>25-10x + x° <:>8x>—39<:>x>—%9

Khi dé xed
Két hgp voi diéu kién, ta dugc tap nghiém S = [—oo; —3—89j )

(2) log , (3 - Zx) >1

x* >0 x#0

Ditu kién {x* %21 <<<x=+l.
3-2x>0 3

r<d

>1
Truong hgp 1: ¥’ >1< [x
x<-1

Thi log , (3—2x)>1<3-2x>x* < x* +2x—3<0<-3<x <1,
Khi dé 3<x<-1

-1<x<1
Truong hop 2: O<x2<1<:>{ g

x#0
. » ) x>1
Thi log , (3-2x)>1<3-2x<x* < x*+2x-3>0=

¥ x<-3

Khi dé x e
Két hop véi diéu kién, ta dwgc tap nghiém S = (—3; —1) .
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R~ Dang 8. Bat phuong trinh logarit dét dn phy

e

tzlogag(x)
f(t) >b

Luuy: véi t =log, g(x) khong cé diéu kién cua ¢ .

E@\Vi dy 8.1.

Giai cac bat phuwong trinh sau:

=
O

Bién d6i quy vé dang: f(logﬂ g(x)) > b“—>'>{

(1) log? x—4log, x+3>0 (2) logg ; x+2log ; x <5

(3) 3flog, x —log,3x-1=0 (4) log, x—log 64 >1

(5) log?; x +log, (X\/g)—?a >0 (6) log? x+4/logix+1-5<0
= Loi giai

(1) log? x—4log,x+3>0
Diéu kién: x>0.

log? x—4log, x+3>0 —%& 54> _4t1+3>0 c{

t>3 x>27

t<1 log,x <1 x<3
= =
log,x >3

Két hgp voi diéu kién, ta duoc tap nghiém S = (O; 3) u(27; +oo) )
(2) logg s x+2log ;; x <5
Diéu kién x>0

log} x+2log ; x <5« log; x+4log, x~5<0

2

—8Y s p? 14t 5<0&-5<t<le>-5<log,x<le 2 <x<2

Két hop vdi diéu kién, ta dugc tap nghiém S = (2’5 ; 2) )

(3) #log, x —~log,3x—1>0

log, x>0
A x>1
biéu kién { x>0 = S x>l
x>0
3x>0

3 /log, x —log,3x-1>0 < log, x—3,/log, x +2>0

t=\flogs x (+>0) t2—3t+220<':> tZZ@ 10g3x22 - x>9 .
t<1 O0<log,x<1 1<x<3

Két hgp vdi diéu kién, ta dwgc tap nghiém S = [1;3] U [9; +oo) )
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(4) log, x—log 64>1
Diéu kién: 0<x #1.
log, x—log 64>1<log,x—6log 2>1

— 6 t—t—6 —2<t<0 [-2<log,x<0 |27%<x<1
—22 st —>1le >0 = .
t 3<t 3<log, x 2°<x

Két hop véi diéu kién, ta dugc tap nghiém S = (2*2 ;1) U (23 ; +oo) )
(5) log?; x +log, (x\/g)—?;Z 0

Diéu kién: x>0.

logjix+log2(x\/§)—32 0

= (210g2 x)2 +log, x +log, J8-3>0.

= 8(Iog2 x)2 +2log, x—-32=0
tog x t> % log, x > % x> 2%

— %Y 58424 2t-3>0< =N =N
tﬁ—% Iogzxs—% xSZf%
Két hop vdi diéu kién, ta dugc tap nghiém S = (0; 2_% } U [2% ; +oo)

(6) log? x +4/logZx+1-5<0

Diéu kién: x>0.
log? x+4/log?x+1-5<0

— JlogZx+1<2
odv i) L2y g gesi<t<2e1< flogirrl<2es |V oD
g3 X= 410g§x+121

Xét \JlogZ x+1<2 o logix+1<4 o —B3<log,x <33P <x<3”
Xét \logZx+1>1<logix+121< logi x>0 log, x# 0 < x =1.

Jlogix+1<2 -3 3
Khi d6 V%2 @{3 <x<3
Jlogix+1>1  [x=#1

Két hop véi diéu kién, ta duoc tap nghiém S = (37‘5; 3ﬁ) \ {1}
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.q Luyén tap
L

Cau 36. Giai cac bat phuong trinh sau:

(3) 32 <27 4) 1178 >177
2x-4 x+1
(5) (EJ > (% (6) 32<243
4 4
% +4x x2—4x-12
) (%j .8 9 @ o1
(9) 272 >32 10) 5 —% >0
Loi giai
1) (%) >32

x X -5
Ta co (lj >32<:>(£j >(Ej < x<-b
2 2 2
x%—x+1 2x-1
23 -3)
7 7

x“—x+1 2x-1
Ta co (7j >(gj Sxl—x+1<2x-1ex*-3x+2<0=1<x<?2

(3) 352 < 27
Tacd 3 2 <273 <P oy’ -2x<3x'-2x—3<0<-1<x<3.

4) 1176 >17*

{x<0 6 < 0
-6<x<
x+6>0
Thcélrﬁ£21P<3 xX+6>x & -0 <) x>0 = -6<x<3
X = —2<x<3
x+6>x°

2x-4 x+1
3 3
5 |- >| =
s(3) -(3)
3 2x-4 3 x+1
Tacé(zj >(Z] S2x—4<x+1lsx<5.

(6) 32 <243
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Tacd 32<243=3F = x-2<5<x<7.

(7) Gj - >8

¥ +dx ¥ +dx -3
Ta co (%J 28@(—} Z(EJ SxP+4x<-3x+4x+3<0< -3<x<-1.

x’-4x-12
Ta ¢ [éj >1ex? —4x-12<log, (1) < x* —4x-12<0< —2<x <6
3
(9) 277 32

Ta c6 2772 232 e 2752 525 5 212 1 74 550 s 1<x <.

N

1
10 5 -=>0
(10) =

Ta c6 5"*1—%>0 o x+l>log 5t ox+l>-lox>-2.

Cdu 37. Giai cac bat phuwong trinh sau:

—x?—x+4 9x2-17x+11 7-5x
1 1 1
1) = <49 2) | = >| =
( >[7j 2 [ 2)
3x-2x2
2 9 9
3 74x+4 <7 +3x-2 4) | = > —
3) 4) - -
; " ) » 1 2x-4 1 —x?-3x+2
(5) 2" +2" <3 +3 (6) s >l

1 2+x 1 x2—x-1 " 1 x2-6x
) (ﬂ s(zj 95 {gj

9) (5)" < (%) - 10 GJ s 20

Loi giai

—x?—x+4 -2
Ta ¢ [?j g(lj S —x+4>2—x*—x+6>0<=-3<x<2.
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2
<:>9x2—17x+11£7—5xc>9x2—12x+4£0©(x—§j £0<:>x=§
<3> 74x+4 S7x2+3x72

<
4. 74x+4 x*+3x-2 < 42 _ 2 _ v B> s
Taco: 7 <7 SAx+4<x +3x-2x —-x-620

x>3
3x—2x2
9 9
4) | = p
H(?j 7

3x—2x2
Ta cé [7) 2%©3x—2x221<:>—2x2+3x—120 @%stl.
(B5) 2 + 2" <3 + 3

Tacd 2" +2°1 <3F +3 1 <= 3.2° S%.B" @(gj 2%<:>x22

1 2x-4 1 —x2-3x+2

2x—4 —x?-3x+2
Ta co [%) >[EJ S2x—-4<—x*-3x+2< x*+5x-6<0<= —6<x<1.

5
1 2+x 1 x?-x-1
"(:) <[

2+x x2—x-1
Ta ¢ (%j S(%j S2+x>x —x-1ox*-2x-3<0=-1<x<3.
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<:>(5)4+x2 <(5)7xz+6x S+’ <X +bxrox’-3x+2<0=1<x<2.
1y =
10 - >2x+1
( >[ 4]

o= 2x 2 x<-2
Ta co (%] > 20 5 272 5 Dl ey Dy > 2x <:>x +2x<0<:{

x+1 x+1

Cdu 38. Giai cac bat phuwong trinh sau:

(1) 57 <625 2= <%

(3) ¥ <% a % x-1 _ [gjzm
2er2 g -

5) (f_lj s(%j CIE T

7 @ >2 8 (2] 3595

9) (0,6)% S(O,G)% ” %Jx— g(%j -

Loi giai
(1) 5° 3 <625

Tacd 5° <6255 «5* > x? —3x <4< -1<x<4.

1 x2+2x 1

¥ +2x 1 x<-3
Tacd | = T2V 28 2 2y« 3’ -2x+3<0
2 8 1<x
3) 't <t
e

277 —
Teetoxt—x-l<-leox*-x<0as0<x<1.

2x+3
ej Sx-1<2x+3<x>-4.

—
o
0
o~
TN
N
~—
iR
IN
I
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2

3x+2 x2 —-3x-2 x
x>-1
Ta co: (;—J S(Ej @(Ej S(Ej & 3-2<x* ox*+3x+2>0 <:{

7 7 7 x<-2-
NG
) H e
3

Diéu kién: x>-2.
x+22>0 x>0
1

Jx+2 2 1Y
j >3"‘c>[§j >£§j Sdx+2<x < {x>0 =N {x<—1<:>x>2.

Ta cd: (1
3

x+2<x? x>2

5 1
x - 2x -
2
Ta cé %) .3>3’“.\/§<:>3—>£<:>(1j >(lj <:>2x<%<:>x<1

3 3 3 3 4

ol

9) (0,6)+ <(0,6)

Tac6 (0,6): <(0,6)r e +2 2 ¥ 505 0<x<6.

x 6 6x
1 x-1 12x+l
00— <=
W(Zﬁj {2)

x—1 2x+1 §x—E 2x+1
2 2
Ta co L < l = 1 < l c>§x—§22x+1<:>—1x2§<:>x£—5.
22 2 2 2 27 2 27 2

Cau 39. Giai cac bat phuong trinh sau:

(1) (7+4\/§)x—3(2—\/§)x+2so 2) (3+2\/E)x—2(ﬁ—1)x >3
3 (VB-2) (B2 @ (2+43) T e(2-4B) s A -
Loi giai

(1) (7+4J§)x—3(2—J§)x+2go
Nhan xét: 7+4\/§:(2+\/§)2va (2—J§)(2+J§):1.
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(7+4\/§)x—3(2—\/§)x+2£0Mt2—§+230

&1 42-3206 (t-1)(f +143) <0 <1 (2443) <lex<0.
@) (3+242) -2(v2-1) >3

Nhan xét: (V2 +1)(v2-1)= 1:>J_+1—

(3+2J§)x —2(\/5—1)" >3M—

—>(3+2x/§)x =ti2 t

(\/E+1)2 :3+2\/§.

-2t>3
34362 _1 2 1 q) o1 1
o267+ 3t 1>O<:>(t 2J(t+1) >0<:>t>2<:>(x/5 1) >2<:>x<log\ﬁ_12.

3 (V-2 <(vB+2)

Diéu kién x-1#0<=x =1
(5-2) <[5 +2]

—2x x 2 -1<x<0
<:>(x/§+2)"*l£(\/§+2) <:>—2—x1£x<:>2—xl+x20<:>x +1sz<:{ * )
xX— x— xX—

(4) (2+\/§)x22x+1+(2_\/§)x22x1
Taco (2443)  +(2- ﬁ)
<:>7+2\/§ 2+\/_ + 122142+3

R e
t:(2+\/§)1272’6’1;t>0 \(7+4\/§)t+%ﬁ4(2+‘/§)

(7+4J_) (2+\/_)t+1<0

7+4\/_S = (2+\/_)

(2+\/_) (2+\/_)XZ“

_2x-1<0
o D<x?_Dx_1<0es ¥ 2710 2 <x<1+42.
x> —2x+1>0

Cdau 40. Giai cac bat phuong trinh sau:
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(1) 4°-3.2"1+5<0 (ij (—] ~-3<0
(3) 4 +10.2"-6<0 (4) 4 -8.6"+12.9" <0
(5) 3% -28.3*+9<0 (6) 991 -36.3°+3<0
(7) 5 +5°* -26<0 (8) 2¢ 23—2—%
X —-X 2 X —-X

9) 3. 4 —5. 3 +2<0 10 || —s. 2 +8<0

9 2 4 e

Loi giai

(1) 4°-3.2*"+5<0

Ta co 4"—3.2“1+5£0<:>4x—6.2"+5S0<:>1S2xS5<:>0Sxﬁlog25.
x x+2
@1 +L] —s<0
4 2
x x+2
Ta co l + 1 -3<0
4 2

i e 3<0<:>(t+3)(t—1)£0<:>t£1<:>(%j <1e x>0,

(3) 4 +10.2"-6<0

Ta cdé 47 +10.2°-6<0
2 2X <1
@4.(2X) +1o.2x—6<0@(4.2X—2)(2X+3)<o@ 2 &2 <2 e x<-1
2 >-3
(4) 4*-8.6"+12.9" <0
) ) ) ) 2 2x 2 X 2 x
Tacod 4°-8.6"+12.9" <0< 3 -8. 3 +12<0&2< 3 <6< log,6<x<log, 2
3 3
(5) 321 283" +9<0
Ta cé 32x+l—28.3x+9S0<:>3.32x—28.3"+9S0<:>%S3"39<:>—le£2.
(6) 991 -36.32+3<0
Tacéd 9" -36.3"°+3<0

1\2 o 3It>1 x—1>0 x>1
<:>(3 )—4.3 +3<0< = = <1<x<L2.
3F1<3 x-1<1 x <

(7) 5" +5°*-26<0
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Tacé 5" +5°°-26<0 <:>5"+§—26£0<:>52"—26.5"+25§0<:>1£5"325<:>0£x$2

Taco 2° 23—2—235 S2%-32"+2202"<1v2" >2<x<0vx>1.

2\* —x
Ta c6 [e—j —G(ZJ +8<0
4 e

62 x p x e 2x e X P x
| — | —6. E +8<0 & E - 6. E +8<0<=2< E <4< log,2<x<log, 4.

4 2 2
Cau 41. Giai cac bat phuwong trinh sau:
1
(1) log,(x-1)>2 [Zj (—J 3<0
(3) log, (2x—3)>2 (4) log, (2x—3)>2
(5) log,,, (2x-3) <1 (6) log, (4x-1) <1
(7) log, ,(x-1) <0 (8) log,, (2x-1)>-2
9) log, (x+2)=-2 10 10 l4x+620

2 5
Loi giai

(1) log,(x-1)>2

Diéu kién x>1.

Ta ¢6 log,(x-1)>2 < x-1>3" <x>10.

Két hop vdi diéu kién ta duoc x>10
(2) log, (2x+1)>0

2
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Diéu kién 2x+1>0<:>x>—%.

Ta c6 log, (2x+1)>0< 2x+1<1< x <0
2

Két hgp vodi diéu kién ta duoc —% <x<0
(3) log, (2x-3)>2
Diéu kién 2x-3>0< x> g

Ta c6: log,(2x—3)>2 <2x-3>9<=x>6.

Két hgp vodi diéu kién ta duoc x> 6
(4) log, (3x-1)>3

Diéu kién 3x—l>0<:>x>%.

Ta c6 log,(3x—1)>3<3x-1>2° < x >3

Két hgp vdi diéu kién ta duoc x >3
(5) log,,, (2x-3) <1

Diéu kién 2x-3>0< x> g
Ta 6 10g,,, (2x—3) <1< 2x—3< 2021 < x <1012.
Két hgp vdi diéu kién ta duoc g <x <1012

6) log, (4x-1) <1

1
4x-1>0 =
Ta ¢6 log, (4x—1) <1< y ol et
4x-1<3
x<1
(7) log, ,(x-1) <0
, x-1>0 x>1
Ta c6 log,,(x-1) <0< & Sx>2
' x-1>1 x>2
(8) log,, (2x-1)> -2
x>1
2x—-1>0 Py
Ta c6 log, . (2x-1)> -2 < Lo 2 lxe2,
' 2x-1<(0,5) <2 2 2

(9) log, (x+2)>-2

2
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-2
Ta c6 logl(x+2)2—2<:>0<x+2s[%j o -2<x<2.

2

10 log, dx+6 >0
5
Ta co log, dx+6 >0
5
Ax+6 x>0 x>0 >0
>0 -3 -3
el =N ST edlx< e-2<x<-2
4x+6< 1 Ax s 6 "
x 5 2 1<0 |[Z22<0  |-2<x<0
X X
Cdau 42. Giai cac bat phuwong trinh sau:
(1) log, (2x-1)>-1 (2) log, (ln(x—2))>—2
2
(3) log ; (2x—4)>-2 @) log, (x—1)>1
2 2
(5) log(log, x) <0 (6) log, (4x-1)<1
(7) log,,(x-1) <0 (8) log,, (2x-1)>-2
9) log, (x+2)=-2 10 log, RAREPNY
2 5
Loi giai
(1) log, (2x-1)>-1
2
x<
2x—-1<2 2
Ta co 10g1(2x—1)>—1<:> TR 2<:>l<x<—.
L 2x-1>0 1727772
x>=
2
(2) log, s (In(x-2)) > -2
. x>2 x>2
biéu kién & < x>3.
In(x-2)>0 " [x>3

Ta c6 log, (ln(x—Z))>—2<:>1n(x—2)<(0,5)_2 Sx-2<e' o x<e +2

(3) log j; (2x—4)>-2
2

=2<x<3.
x>2

QJZ {2x—4<2 {x<3

Ta co logﬁ(Zx—4)>—2@ 2x—4<( 2 2x—4>0<:>
i 2x—4>0
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4) log, (x—l) >1

biéu kién x-1>0<x>1.

1 3
Taco log, (x-1)>lex-1l<—x<—.
gi( ) 2 2

2

A, 7 . A - A 3
Két hop vdi diéu kién ta dugc 1< x < 2

(5) log(log2 x)<0
aa poa JX>0
biéu kién S x>,
log, x>0
Ta ¢6 log(log, x) <0< log, x <l<>x < 2.

Két hop voi diéu kién ta duoc 1<x <2
-1

6) log?| 2= |<4

© ogz[ 10]

Diéu kién x1—61>0<:>x—1>0<:>x>1.

Ta c6 log? x-d <4< -2<log, ooty cm
10 10 4 10 2
Két hgp voi diéu kién ta duoc %£x§41
(7) log2(2x2—x+1)<0
3
Diéu kién 2x* —x+1>0Vx.
x<0
Ta c6 logz(2x2—x+1)<0c>2x2—x+1>1c>2x2—x>0<:> 1
3 x>=
? 2
x<0
Két hop v6i diéu kién ta duoc 1
x>=
2
(8) log, (x+1)(2x+1)<0
7
o~ 1. |x+1>0 ¥>-1 5
bieéu kién & 5 &S x>—
2x—-5>0 x>—= 2
2
x>0
Ta c6 log, (x+1)(2x+1)<0 < 2x* +3x+1>1< 2x* +3x >0 < 3.
4 X<——
2
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Két hgp voi diéu kién ta duoc x > g

(9) log, (—xz +9) >2

biéu kién —x*+9>0< -3<x<3.
Ta c6 log3(—x2+9)22<:>—x2+9232<:>—x220<:>x=0.

Két hop vodi diéu kién ta duoc x=0

10 log, (x2 + 2x—3) <%

Ta ¢ log4(x2 +2x—3)<%

x<-3
2
<:>O<x2+2x—3<4;@{x2+2x_3>0<:> L>l = - 6<x\7_—3.
x“+2x-5<0 1 -1++/6
—1—\/€<x<—1+\/€ SAsTET

Cdau 43. Giai cac bat phuwong trinh sau:

(1) log, (x—1)+log, (2x-1)<1 (2) log, (x+1)>log, (2x-1)
(3) log, (3x—2)>log 4 (4) In(2x+1)>1+In(x-1)
5 5
(5) log(x—21)+logx <2 (6) log, (x2 —9) >log,, (8x)
(7) log, (2x +3) <log, (1-x) 8) log, (x+7)>log, (x+1)
(9) log, (x—1)+log,(11-2x) >0 10 log, (x2 —6x + 5) +log, (x-1)>0
3 2
Loi giai

(1) log, (x—1)+log, (2x-1)<1

x-1>0 x>1
biéu kién S 1< x>1.
2x-1>0 x>§

Ta ¢6 log, (x—1)+log,(2x-1)<1
-1
o log,[(x-1)(2x-1) | <1 & (x-1)(2x-1) <3 24’ ~3x-2<0¢ —<x<2,

Két hop voi diéu kién ta duoc 1<x <2
2) log, (x+1)>1log, (2x-1)

2x-1>0 x>1 1
Taco 1 +1)>1 2x-1) = o —<x<2.
2¢O log, (x+1)>log, (2+-1) {x+l>2x—1 x<§ 2

(3) log, (3x-2)> log, 4

5 5
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Ta c6 logﬂ(3x—2)>logﬂ4©0<3x—2<4c>§<x<2.

5 5
(4) In(2x+1)>1+In(x-1)
Diéu kién x>1
Ta co 1n(2x +1) 21+ln(x—l)

e+1

<:>ln(2x+1)21n[e(x—1)]<:>2x+1Ze(x—1)<:>x(e—2)£e+l<:>x£—

K&t hop véi dieu kién ta duge 1< x < e—J“;
e —
(5) 10g(x—21)+logx <2
biéu kién x> 21.

Ta co log(x—21)+logx<2

e—2

& log|x(x—21) |<2 & x(x-21)<10? < x° - 21x-100< 0 < -4 <x < 25

Két hgp diéu kién ta dwoc 21< x < 25.
(6) log, (x2 —9) >10g,,(8x)

2_
pisukien 1 270 oxs3.
8x>0

Ta c6 logolg(xz —9) >10g,,(8x) < x*-9<8x < x*—8r-9<0 < -1<x<9.

Két hgp vdi diéu kién ta duwoc 3<x<9.
(7) log, (2x+3) <log, (1-x)

— .. |2x+3>0 3
biéu kién oS -——<x<]l
1-x>0

Ta ¢6 log, (2x+3) <log, (1-x) <:>2x+3<1—x<:>x<—§.

, oA 1 2
Két hop voi diéu kién ta duogc —g<x<—§.

8) log, (x+7)>1log, (x+1)
Ta c6 log, (x+7)>log, (x+1)

x+1>0 x>-1

' 2
< log, Vx+7 >log2(x+1) <:>{ X+ >x+1<:>{x Fx=6<0 =

Két hgp diéu kién ta duwgc —1<x <2
9) log, (x—1)+log,(11-2x) =0
3

Ta c6 log, (x —1) +log, (11— 2x) >0

3
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x—1>0 {x>1

< log, (11—2x) >log, (x—l) = {11—23( 5 x—lQ c<a’

10 1og, (xz —6x+5)+log2 (x-1)>0
2

2_
Pisu kien: ¥ >0 L s,
x—1>0

log, (x2 —6x+5)+log2 (x-1)>0
2

= —logz(x2 —6x+5)+log2(x—l)>0
& log, (" —6x+5)<log, (x—1) ©x’ —6x+5<x-1 2"~ Tr+6<0 <l<x<6.

Két hgp diéu kién ta duwoc 1<x <6
Cdau 44. Giai cac bat phuwong trinh sau:
(1) 11r1(x2 +1) ~In(2x+4)>0 (2) 3log, (x—1)+log,; (2x-1)<3

1 1
(3) logz(x+1)—210g4 (5—Jc)<1—log2 (x—2) 4) Elog2 (x2+4x—5)>log; (mj

(5) log, (x+1).2log, Vx+1log, ia > % (6) log, x.log, x.1og,, x.log,, x > %

(7) log, x+log, (x +2)>log, 3 (8) log, (x —3) +2log,3.log, x <2
1) 1 )
(9) log, (2x—3)-1log, (x—§j>5 10 log ; (x—1)+2log, (x—2) >3
Loi giai

(1) In(x2 +1)—1n(2x+4) >0

2
Diéu kién X Jr1>va<:>3¢>—2.
2x+4>0
Ta ¢ ln(x2+1)—ln(2x+4)>0
) ) ) x<-1
<:>ln(x +1)>1n(2x+4)<:>x +1>2x+4 < x2-2x-3>0 <
x>3

2<x<-1

Két hgp diéu kién ta dugc {
x>3

(2) 3log, (x —1) +log.z (2x —1) <3

x>1

x-1>0
1< x>1.

Diéu kién: =
2x-1>0 x> >

Ta 6 3log, (x—1)+3log,(2x-1)<3
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< log, (x—l) +log, (2x—1) <1

& log,[ (x-1)(2x-1) | <1 <:>(x—1)(2x—1)£3<:>2x2—3x—2£0<:>_?1£x£2.
Két hgp diéu kién ta dwgc 1<x<2.
(3) log, (x+1)—210g4 (5—x)<1—log2 (x—2)
Diéu kién 5>x>2
Ta co logz(x+l)—210g4 (5—x)<l—log2 (x—2)
< log, (x +1)—210g22 (5—x) <log, 2-log, (x—2)

x+1

<log x—+1<log = < o x’-x-2<10-2x & x° +x-12<0< —-4<x<3
?5—x x-2 5-x x-2

Két hgp diéu kién ta dwgc 2<x<3.

1 1
@) Elog;_,(x2 +4x—5)>log;[x+7j

2 vav-550 |*°7° [7<x<.s
pisukien 1¥ T TV ol k51 o .
x+7>0 x>1
x>—7

1 1
Ta cé =log, (x* +4x—5)>log, | ——
2 82( ) g;(x+7j

< log, Vx? +4x—5>log, (x+7)

AP 1855 > x+T X +4x—5>x* +14x+49 > x < 21
n oA A 27
Két hgp diéu kién ta duwoc —7 <x<——

(5) log, (x +1).210g2 Vx+1log, ias %

biéu kién x+1>0<x>-1.

Ta c6 log, (x +1).210g2 Vx+1llog, o> %

log, (x-1)>1 - x>3

1 1 2
< log, (x—l).a.logz (x—l) > 9 < (1082 (x_l)) >le log, (x—l) <-1 x < g

x>3
Két hgp diéu kién ta dugc 3
“l<x<—
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(6) log, x.log, x.1og,, x.log,, x > %
Diéu kién x>0.

log, x.log, x.log,, x.log,, x > %

<lo E10 xllo xllo x>z<:>(lo x)4>16<:> log, x>2 = Y
8- -log, xS log, .7 log, x>~ < (log, log x< 25 |x <L
x>9
Két hop diéu kién ta dugc 1
O<x<=
(7) log, x +log, (x+2)>log, 3’
. x>0 x>0
biéu kién & x>0,
x+2>0 x>-2

Ta ¢4 : log, x+log, (x+2)>log, 3’

x<—1—\/]3
<:>log3(x(x+2))>log339 ox(x+2)>9ex’+2x-9>0< o140
Két hgp diéu kién ta dwgc x > ~1+4/10
(8) log, (9(—3)+210g4 3.log,x<2
Diéu kién x> 3.
Ta co logz(x—If»)+210g4 3.log,x<2
< log, (x—3)+log2x<2
©log,[(x-3)x]<2 & (x-3)x<4 2" -3x-4<0 = -l<x<4.

Két hgp diéu kién ta dwgc 3<x <4

1) 1
9) 10g2(2x—3)—10g4 [x—aj .

biéu kién: x > g .

Ta co 10g2(2x—3)—log4 (x—%j >%

11 1
< log, (2x—3) > §+Elog2 [x—Ej
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< log, (2x —3)2 >log, 2+log, (x —%j

x <1

<:>log2(2x—3)2 >log2(2x—1) < 4x* -14x+10>0 < 5.
x>—

Két hgp diéu kién ta dwoc x > g

10 10843 (x—l) +2log, (x — 2) S 30852

o 1A x-1>0 x>1
Diéu kién: <
x—2>0
Ta c6 log ; (x—1)+2log, (x—2) >3

< log ¢ (x—l)+ilog6 (x— 2) > 3082
%
< log ;(x—1)+log ; (x—2) >3

olog o (v-1)(x-2)> 2 ~3r 4256 x2 -3x-450e|
v x<-1
Két hop diéu kién ta dwgc x >4

Cdau 45. Giai cac bat phuwong trinh sau:

X x+2
(1) 4 -3.2*+5<0 (2) (lj +[1j -3<0
4 2
(3) 47 +10.2*-6<0 (4) 4 —-8.6"+12.9" <0
(5) 3% _-28.3*+9<0 (6) 991 -36.3"°*+3<0
(7) 5° +5°*-26<0 (8) 2"23—2—%
X -X 2 X —X
9) 3.(% —5.(% +2<0 (10) (Q—J —6.[3] +8<0
9 2 4 e

Loi giai
(1) n®x+2Inx—-3<0
Diéu kién x>0.

14 . 1
Tacd Inx+2Inx-3<0< 3<lnx<l<se 3<x<e<:>—3<x<e.
e

N, A - A 1
Két hop diéu kign ta duwoc — <x<e
e

(2) log; , x—log, ,x—6<0
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biéu kién x>0.
Ta c6 log;, x—log,,x—6<0

t=logg , x

t2—t—6£0<:>—2£tS3:>—2S10g0,2x33<:>%£xﬁ25

Két hop diéu kién ta dugc % <x<25

(3) logs x—4log, x+3>0.

biéu kién: x>0.

1 >3 >8
Ta c6 logZ x—4log, x+3>0. < 082122 1 1=%
log, x<1 x<2
) a1 sA x=>8
Két hop diéu kién ta duwoc
O0<x<?2
(4) log> x—5log, x+4>0
Diéu kién x>0.
1 <1 <2
Ta c6 log2 x—5log,x+4>0< PN
log,x>4 |x>16
O<x<2
Két hop didu kién ta duoc |~
x=16
(5) log? x—2log, x—3>0
5 5
x>0
L log, x<-1 X >3
Ta co6 log; x—2log, x-3>0< 5 = 1 -
5 5 O<x<—
log, x>3 125

5
(6) log2 x—5log, x—6<0
Diéu kién x>0.
Ta c6 log’ x—5log, x—6<0< —1<log,x <6< 2" <x<2°.
Két hop diéu kién ta duoc 27 <x<2°
(7) log> x—5log, x+4>0
biéu kién x>0.
, 5 {logzxﬁl [xSZ { <
Ta co log, x—5log, x+4>20 < = =
log, x>4 x=>16 x=>16
O<x<?2

Két hop diéu kién ta dugc
x>16

(8) log? x—5log, x—6<0
Diéu kién: x>0.
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Ta c6 loggx—510g2x—6£0<:>—1£10g2xs6<:>%3x£64.

Két hgp voi diéu kién ta duoc % <x<64.

9) 1og?, (Zx) —5log,x-5>0
Diéu kién: x>0.
Ta c6 log?,(2x)—5log, x—5=0

1
log, x<-1 <=
< (L+log, x) ~5log, x~520 < log?, x~3log,x-420 & S NS
log, x>4
2 x 216
<=
Két hop diéu kién ta dugc X
x=16

10 log? (3x)—5log, x~5<0
Diéu kién x>0.

Ta co log? (3x)—510g3x—5£ 0 <:>(1+log3 x)2 —5log, x—-5<0.

%(1+t)2—5t—5ﬁo<:>t2—3t—4£0<:>—1£tS4:>—1S10g3xS4<:>:—:;Sx381.

Két hop diéu kién ta dugc % <x<81

Cdau 46. Giai cac bat phuwong trinh sau:

(1) log?(2x)+log, % <9 (2) log,,, x <log, 2018
(3) (log, 4x—5)log, x > 2 (4) log? x—8log, Jx +3<0
Loi gidi

1) log? (2x)+log, = <9
(1) log? (2x)+ 08,7 <

Ta 6 log?(2x) + log. = <9
g (2x) + log,

x>0
= (logzx +1)2+ (logzx—2)<9

x>0 x>0 x>0 1
& ) & 91 & —<x<4.
log; x + 3log, x-10<0 -5<log,x <2 §<x<4 32

Két hgp diéu kién ta dugc 3—12 <x<4

(2) log,y,, x <log, 2018
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“- s x>0
biéu kién: {
x#1
Ta co log,,; x <log 2018 < log,,, x < 1
1Og2018 x
1<x<2018
£=10g 018 X, 170 3 tS1<:,> tz _1S0<:>|:0<tg1<:>|:0<10g2018x£1
t t<-1 log,,s x<-1 O<x< 018
1<x <2018
Két hop diéu kién ta dugc
O<x<
2018
(3) (log, 4x—5)log, x> 2
~ +.. |log,4x-5>0 x>8
biéu kién: & & x>8
x>0 x>0
Ta c6 (log, 4x—5)log, x> 2
2 log, x >2 x>4
< (log, x—3)log, x—2>0< (log. x) —3log, x—2>0< 2 = )
(1o, =315, 2505 fo, ) 3o, x-2>0¢5 | 2607 s ¥

x>8

Két hgp diéu kién ta dugc
O<x<2

(4) 1og? x—8log, x +3<0
Diéu kién x>0.
Ta c6 log? x—8log, \x +3<0

1
< log’ x-8log, x2 +3<0 < logs x—4log, x+3<0 < 1<log,x <3 <2< x<8.

Két hgp diéu kién ta dwgc 2<x<8
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