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§1 KIEN THUC CO BAN

1.1 LUY THUA
1.1.1 Luy thita v6i s6 mii nguyén
Dinh nghia

e Luy thira vdi s6 mii nguyén duong:
Cho a 1a mot s6 thue, n 14 mot s6 nguyén duong. Luy thita bac n ciia a, ki hiéu 1a o™, duge
xac dinh nhu sau

a=ga.a..... a a€RneN,

n thita s6

trong d6 a goi 1a co s6, n goi 1a s6 mii.

e Luy thira vdi s6 mil nguyén am, luy thita véi s6 mii 0:
Cho a > 0,n € N*. Khi do

Chi y. 0° va 07" khong c6 nghia.

1.1.2 Can bac n
Cho sb thuc b v s6 nguyen duong n > 2. S6 a dude goi 1a can bac n ctia sb b, ki hieu /b néu
a” =b.

Khi n 1&, b € R thi ton tai duy nhat V/b;

Khi n chén thi
e v6i b < 0: khong ton tai can bac n cia b;
e v6i b= 0: c6 mot cin la /0 = 0;

e v6i b > 0: c6 hai can 1a /b (duong) va — /b (am).

1.1.3 Luy thira véi sé mit hitu ti

. . m m PR U
Cho s0 thuc a va so hitu ti r = —, trong d6 m € Z,b € N* va — la phan so toi gian. Khi d6, neu
n n

va™ c¢6 nghia thi
a =ar = Vam.

33

1.1.4 Luy thira véi sé mil vo ti

Cho s6 duong a,  1a mot s6 vo ti va (r,,) 1a mot diy s6 hitu ti sao cho lirf rn = a. Khi dé
n—-+0o0

a® = lim a™.
n—-4oo
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1.1.5 Cac tinh chat
Cho a,b > 0;a, 3 € R. Khi do
o a®.d’ = a®*P; (a*)® = aF;

e (ab)* = a*b%; a® > 0;

(@) = S

Néu a > 1 thi o > 3 khi va chi khi a® > a”;

Néu 0 < a < 1 thi a > 3 khi va chi khi a® < a”.

1.2 HAM SO LUY THUA

1.2.1 Dinh nghia

Ham s6 y = 2%, véi a € R, duge goi 1a ham s6 luy thira.

1.2.2 Tap xac dinh

Tap xac dinh D ctia ham s6 luy thita y = 2® tuy thudce vao gia tri clia o, cu thé nhu sau:
e Néu a nguyén duong thi D = R;
e Néu a nguyén am thi D = R\{0};

e Néu a khong nguyen thi (0; +oo

1.2.3 Dao ham

Ham s6 y = 2* (a € R) ¢6 dao ham v6i moi z > 0 va  (z%) = az* .
D6i véi ham s6 hop y = u®, u = u(z), ta cé  (u®) = au*"'u'.

1.2.4 Tinh chét ctia ham s6 luy thira y = 2 trén khoang (0; +o00)
Ta c6 cac tinh chat sau

e Do thi luon di qua diém (1;1);

e Khi a > 0 ham s6 luon dong bién, khi o < 0 ham s6 luon nghich bién;

e DO thi ctia ham s6 khong c6 tiem can khi o > 0. Khi a@ < 0 d6 thi ctia ham s6 c6 tiém can
ngang la Oz, tiém can ding la Oy.
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1.2.5 D6 thi

Do thi clia ham s6 luy thita y = 2 trén khoang (0; +00) ting véi cac gia tri khac nhau ctia o (hinh
VE).

Y
a>1
a=1
O<ax<xl
1 a=1
: a<0
O 1 T

1.3 LOGARIT

1.3.1 Dinh nghia
Cho hai s6 a,b véi a # 1. S6 o thod man dang thiic a® = b dude goi 1a ldgarit co s6 a ctia b va ki
hiéu la log, b. Nhu vay
a=log,b< a*=b (a,b>0,a#1).
1.3.2 Céc tinh chat

Véia>0,a#1,b>0,a0 € R taco

log, 1 =0; log,a =1;

a'8b = b: log,(a) = a.

1.3.3 Cac quy tic tinh
e Véia,b,by >0,a#1, ta co
log, (b1b2) = log, by + log, bo;

b
log,, 1= log, by — log,, bs.
by

Chu y. Ta ¢6 log,(b1by) = log, |b1| + log, |b2|, néu by, by < 0.

bt
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e VGia,b>0,a#1,a,0 € R neN* taco

1
loga g = - loga ba
log, b* = alog, b; log, b*° = 23.log, |b];

: 1
log, Vb= - log,, b.

e VGia,bc>0,a#1,c#1, taco
log, b 1
log, b= P8e ; log, b=
log.a log, a

1
log,. b= o log, b (a # 0).

(b#1); log,b=0 (b=1);

1.3.4 Logarit thap phan, légarit tu nhién

Logarit co s6 10 dugce goi 1a 1ogarit thap phan. Ta thuong viét log,, b 1a 1g b hodc log b.
Logarit co s6 e duge goi 1 logarit tu nhién. Ta thuong viét log, b 1a Inb.

1.4 HAM SO MU, HAM SO LOGARIT

1.4.1 Ham sbé mi

e Ham s6 y = a® (a > 0,a # 1) dugc goi 1a ham s6 mii co sb a.

e Ham s6 y = a® c6 dao ham tai moi x va (a*) = a®Ina. Dic biet, (e*) = e®.

e Cac tinh chat

a) Tap xac dinh ctia ham s6 ma 1a R.

b) Khi a > 1 ham s6 luon dong bién.
Khi 0 < a < 1 ham s6 luon nghich bién.
c¢) Do thi ¢6 tiem can ngang 1a Oz va luon di qua cac diém (0;1), (1;a) va nim phia trén

truc hoanh.

1.4.2 Ham sb logarit
e Ham s6 y = log, x (a > 0,a # 1) dugc goi 1a ham s6 logarit co sb a.

, 1
 zlna’

e Ham s6 logarit c6 dao ham tai moi z > 0 va (log, )

1
Dac bigt, (Inz) = —.
T

e Cac tinh chat

a) Tap xac dinh ctia ham s6 logarit 1a (0; +00);

6
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b) Khi @ > 1 thi ham s6 luon dong bién;
Khi 0 < a < 1 thi ham s6 luon nghich bién.

c¢) Do thi ¢6 tiem can ding 1a Oy va luon di qua cac diem (1;0), (a; 1) va ndm phia bén
phai truc tung.
1.5 PHUONG TRINH MU, PHUONG TRINH LOGARIT
1.5.1 Phuong trinh mua
e Phuong trinh mii 14 phuong trinh chita an s6 & s6 mii clia luy thita.

e Phuong trinh ma co ban 1a phuong trinh ¢6 dang a® =0 (a > 0,a # 1).
Néu b < 0, phuong trinh vo nghiém;
Néu b > 0, phuong trinh c6 nghiéem duy nhat z = log, b.

1.5.2 Phuong trinh logarit
e Phuong trinh 16garit 14 phuong trinh chita an s6 dudi dau logarit.

e Phuong trinh l6garit co ban la phuong trinh ¢6 dang log,z =0 (a > 0,a # 1).

Phuong trinh 16garit co ban luoén c6 nghiém duy nhat = = a’.

1.5.3 Hé phuong trinh mu va légarit

Heé phuong trinh mii 14 hé phuong trinh c6 chita it nhat mot phuong trinh mi.
Heé phuong trinh logarit 14 hé phuong trinh c¢6 chua it nhat mot phuong trinh logarit.

1.5.4 Bt phuong trinh mii va logarit
Bat phuong trinh mi co ban c6 mot trong cac dang
a®>b;, a®*>b; a® <b; a" <b,

trong d6 a > 0, a # 1.
Dé giai bat phuong trinh mil co ban, ta st dung tinh chit ctia ham s6 mi. Chéng han giai bat
phuong trinh a” > b ta lam nhu sau:
Néu b < 0, tap nghiém ctia bat phuong trinh 14 R, vi a® > 0 Vo € R.
Xét b > 0, khi do

V6ia >1thi a® > b< a® > a2 > log, b;

Véi 0 <a<1thi a®>b<a® > a%b < x <log,b.

Bat phuong trinh logarit co ban c6 mot trong cac dang:

log,z > b; log,z >0b; log,z <b; log,z <0,
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trong d6 a > 0, a # 1.
Dé giai bat phuong trinh logarit co ban, ta sit dung tinh chat clia ham s6 logarit. Chang han giai
bat phuong trinh log, x > b, ta lam nhu sau:

Véi a > 1, ta c6 log, x> b < log, x > log, a® & = > a’

V6i0 < a<1,tacod log, oz >b<log,z>log,a’ <0<z < a

§2 CAC DANG BAI TAP VA PHUGONG PHAP GIAI

2.1 BAI TAP VE LUY THUA

D6i véi luy thita, cac dang bai tap chii yéu la: tinh toan, rat gon biéu thiic, so sanh cac so,...
Phuong phap giai. Day déu la cac bai tap don gian, dé giai cac bai tap nay ta chi can st dung
dinh nghia va cac tinh chat co ban ciia luy thita da néu ¢ muc trude.

Chu y. Dé so sanh céc can thiic, ta thusng dua ching vé cting mot can bac n nao dé dé so sanh
(thong thuong n nay 1a boi chung nho nhat ciia cac chi s6 clia cac can thite do). Sau day 1a céc vi
du.

Vi du 2.1. Rit gon cac biéu thitc sau
a) A=(0,04)"1— (0,125)%; b) B=(67) +[(0,2)*™]

V5+3 V5(vVE-1) 2 b bZ
a .a 1 1 . _ — 4=
c) C = (a2\/§—1)2\/§+1 : d) D= <a2 — b2> : <b 26\/;—1- > (a,b>0).

Loi giai. Ta c6
a) A=[(2)7]? —[27%]7 =50 — 22 =121.

1.3,_
b) B=6"+[(z)"] " =6 +5 = 161.
aV5+3 4 VE(V5-1) aVot3 45—v5  VE+3+5-vE 8
) C= (a2V2-1)2v2+1 Y S E R =g %

d) Ta cé

D:<a%_b%)2;(b—zb\/§+b;)z(f—\/5)2rb[1—2\/§+< S)Z]
_ 2. 2 (Va- by
_(\/7—\/5) .b(l—\/ga) _6<M>2
N Va

_ Wa=Vb)* _a

, (a— Vo b

a

Vi du 2.2. So sanh cac cap s6 sau

a) v6 va v/5; b) V10 va v/30;

V10-3
c) <g) val; d) eV3+! va eV
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Loi giai. a) Dua cac cin thiic vé cling can bac 12, ta ¢6
% 1\2/_ V/625.

Ma 216 < 625 nén v/6 < v/5.
b) Dua cac can thiic vé cung céan bac 6, ta ¢6

Ma 1000 > 900 nén /10 > +/30.
c¢) Ta c6

V10 3
Laic60<7r<5nén0<g<1Va\/10>3,dodé(g) <(g>
T

3
Ma (g> > (0 nén

d) So sanh v/3 + 1 va /7, ta c6

(V3+1)2 = (V7)?=3+14+2V3-7=2V3-3

Hon nta
(2v/3)2 =32 =43-9=3> 0.

Dodé vV3+1>+V7, mae>1nen e3> V7,
Vi du 2.3. Tinh gi4 tri ctia biéu thiic

3
I Ry
aE(aT—a2)

b) B = ({/a+ Vb)[a5 + b5 — (ab)s], véia =T —2,b =2 +3.

Loi giai. a) Rit gon A, ta c¢6

Do doé
A=—(m—3V2)=3V2 -,

9
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b) Rt gon B, ta c6

Do do
B=(7T-+v2)+ (V2 +3) = 10.

Bai tap tuong tu.
Bai tap 2.1. Tinh gia tri cac bicu thic

a) A= 43HV221-V2 273V

123+\/§
b) B= ————;
42+V5 31+V5

¢) C = (4912 — 72v2) 771-2v2,

. 48
Dédp s6. a) A =16; b) B = 36; c) 027.

Bai tap 2.2. Don gian cac biéu thiic

a) A= +/ay/av/a, (a>0);

x 1 1 1
Huéng dan. a) A = a3.a%.as = a7,

d) Ta co
D=1+ (a-1[(vVa+1) = (a))(a—Va+1)
=1+ (a—1)(a++Va+1)(a—+Va+1)
=1+ (a=Dl(a+1)* - (Va)’]
=l+(a—1)(a®+a+1)=1+(a®—-1)=d>

Bai tap 2.3. Tinh gia tri cac biéu thiic
a) A= as.at. ¥/ad véi a = 3, 14;

10
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T b7 —bd
- — 1 Vviia=3-V2,b=v2-2.
4

Dapsb.a) A=a=3,14;b) B=a+b=1.

Bai tap 2.4. So sanh cac cap so
a) /10 va ¥/20; b) (_) vl
I 173,14 A 14
o) w() o a(z) e
Huéng dan. a) V10 = V10° > V203 = v/20.

V8-3
) > 1.

1 1
b) Vi- <1va+v8—3<0nen (—

(& (&

1 INT 1\ 3,14
c)\ﬁ§<1va7r>3,14nén(§> <(§> .

1 1\ 14
d) Vi~ <1va1l,4<+2unen (—) > V2,

™ s

2.2 BAI TAP VE HAM SO LUY THUA

Bai tap vé ham s6 luy thita bao gom cac dang nhu tim tap xac dinh, tinh dao ham, khao sat vé
do6 thi ctia ham s6 luy thita, so sanh cac sd dya vao tinh don diéu ctia ham s6 luy thita. Sau day
1a cac vi du.

Vi du 2.4. Tim tap xac dinh va tinh dao ham clia cdc ham sb
3 z 2 =
a)y = (x° —8)3; b)y=(z*+2—-6)7.

Chi y. Tap xac dinh ctia ham s6 luy thita phu thuoc vao ca s6 mil va biéu thitc chiia bién (co s6)
ctia ham s6 do, cu thé

e Néu s6 mil 1 s6 nguyén duong thi ham s6 xac dinh khi co s6 1a s6 thue;
e Néu s6 mil 13 0 hodc s6 nguyén am thi ham s6 xac dinh khi co s6 khac 0;
e Néu s6 mil 13 hitu t{ hodc s6 thuyc thi ham s6 xic dinh khi co s6 duong.

Trén co sé do, ta dé dang co 161 giai cho bai toan.
L&i gidi. a) Ham s6 y = (2® — 8)5 xéc dinh khi va chi khi 2% — 8 > 0

S @-2)(2*+22+4) >0 -2>00> 2.
Vay tap xac dinh ctia ham s6 1a (2; +00).
Dao ham ctia ham sb 1a

Y = g.(gﬁ —8).(a* —8)F ! = g.sz.(x?’ —8)F L = 22(% — 8)5 L,

11
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b) Ham s6 xac dinh khi va chi khi 2242 —6>0< 2 < —3, hoiic x >= 2.
Vay tap xac dinh ctia ham s6 1a (—oo; —3) U (2; +00).
Dao ham ctia ham s6 1a

_1 1 _2 1 2 _ =4
y':?.(x2+x—6)’.(x2+x—6)7—1: (22 + )(5534'5” 6)3'

Vi du 2.5. Viét céc s6 sau theo thit tu tang dan

a) 0,37;0,3%%0,33;0,3%15;

b) V271,87 (%)ﬂ;ﬂ”-

. 2 .
Lai giai. a) Tac6cos6a=0,3<1va 3,15 >7 > 3 > 0,5 nén thit tu tang dan la

0,3%1%,0,370,35; 0,3,
b) Vi s6 mit 7 > 0 nén ham s6 luy thita y = 2™ luon dong bién. Mat khac

1
—2<\/§<1,8<7r,

nén thi tu ting dan 1a
1 g . s
<ﬁ) /27 1,87 7"
Bai tap tuong tu.

Bai tap 2.5. Tim tap xac dinh va tinh dao ham ctia cac ham s6

o

a) y = (22 — 3z —4)3; b)

y = (2 —a%)5;
c)y= (32 —-1)7% d) y

1 — x.

Bai tap 2.6. Khao sat va vé do thi clia cdc ham s6 y = 2° va y = 27° trén ciing mot hé toa do.
T cidc do thi trén hay suy ra cac do thi ham s6

a) y = |z|% b) y =]z~

Bai tap 2.7. Sap xép céc s6 sau theo thi tu gidm dan

=2 2,2
a) 0,57;1,3% ;77 ; <l> i b)57%570T 5 <1> :
€

Huéng dan. a) y = x5 luon nghich bién; b) y = 5% luon dong bién.

12
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2.3 BAI TAP VE LOGARIT

Bai tap veé logarit bao gom cac dang nhu tinh toan céc biéu thiic 16garit, so sanh céc biéu thic
chita 16garit, ching minh cac déng thic va bat dédng thic mi, logarit,... Dé giai cac bai tap nay,
chiing ta chi can st dung cic qui tac tinh toin clia logarit.

Vi du 2.6. Tinh toan cac biéu thiic

a) A=1log1 5(75; b) B = 9%10g3 2—2log273;

25
1

c) C' =logslog,8; d) D =2log; 6— 3 log 400 + 3log, V/45.
15 5
—.-.1 =——.
21 %80 = 7y
2 2
35 3V3
c) C = logslog, 8 = log; log, 23 = log,; 3 = 1.

Loi gidi. a) A = log, »51 = —

b) B = 9%10g3 2—2logyr 3 310g3 2—%1og33 —

d) Ta c6

D = log, 6% — log, 400% + log: (V/45)*
= log% 36 — log% 20 + log% 45

= log;-1 81 = —log; 3" = —4.

Vi du 2.7. (Tinh toan biéu thic c6 diéu kien)
a) Tinh A = logg 16 biét log,, 27 = a;

c) Tinh C = logg 35 biét log,, 5 = a,logg 7 = b,log, 3 = ¢;

, Vb
d) Tinh D = log s e biét log, b = v/3.
a a

Nhan xét. Doi v6i cac bai tap dang nay, chiing ta thuong phan tich cac logarit can tinh va cac
logarit da cho vé dang logarit co s6 nguyen t6. Thong thuong, cac logarit d6 c6 moéi lien he véi
nhau.

Lai giai. a) Chon 2 lam co s, ta c6

log, 16 4
A =log; 16 = 982 0 _ :
10g2 6 1 - 10g2 3
Mat khac
log, 27 3log, 3
x = log4 27 = %220 _ OBz

log, 12 2+1log, 3’

13
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2 4(3 —
Dodélogz?):g_x va suy ra A:%.
b) Ta ¢6
_1g30  lgl0+1g3  1+1g3  1+a
lg 125 31g % 3(1—1g2) 3(1—0b)
c) Ta c6
1 1
C =logg b+ logg 7 = 1 T T 1

+
logy 5 * logs5  log, 7  logs 7
Ta di tinh log, 5;logs 5;log, 7;logs 7 theo a, b, c. Tu

1
a = logy; 5 = logqs b = 3 log, 5,

suy ra logs 5 = 3a, do do
log, 5 = log, 3.log 35 = 3ac.

1
Mat khac b =logg 7 = logys 7 = 3 log, 7 nén log, 7 = 3b. Do d6

log, 7 3D
logs 7 = %820 _ 20
log, 3 ¢
Vay
02111+1lc:3(61w+b)
T +c

3ac  3a 3b 3b
d) Diéu kien @ > 0,a # 1,b > 0.
Tt gid thiét log, b = v/3 suy ra b = aV3. Do d6

Vo _ i, S5 g ()

—=a e =a3 z=a
Tu do6 ta tinh duge
A =log,a 0% = 1ogaa(a°‘)_§ = —? (V6i o = ? —1).
Vi du 2.8. Tinh
a) A ! ! ! vl & = 2007!;

= + P +
logyx  logzx logago7 @

b) B=Igtan1® +lgtan2° + ... + Igtan 89°.

1
Lai giai. a) St dung cong thic og, a

A =log,2+log, 3+ -+ log, 2007
= log,(2.3...2007)
=log,x = 1.

= log, b, hon nita x = 2007! > 1 nén ta co6

14


http://www.vietmaths.net/

HAM SO MU VA LOGARIT BUI QUY

b) Nhan thay
lgtan 1° + Ig tan 89° = lg(tan 1°. tan 89%) = 1g 1 = 0.

Tuong tu, ta co

lg tan 2° + g tan 88° = 0;

lg tan 44° 4 lg tan 46° = 0;
lgtan45’ =1g1 = 0.

Do d6
B = (Igtan1° 4+ lg tan 89°) + (Igtan2° + Igtan 88%) + - - - + lgtan 45" = 0.

Nhan xét. Day la bai tap khong khé, nhung khi giai phai st dung ki nang bién doi, do d6 c6 thé
kich thich duge si tu duy, sang tao ctia hoc sinh.

Vi du 2.9. (Chitng minh dang thiic logarit)

a) Cho cac s6 duong a, b thod man a? + 40*> = 12ab. Chitng minh ring

1
lg(a + 2b) — 21g2 = 5(1ga+lgb);

b) Cho a = 101*711@; b= 10T, Chitng minh rang ¢ = 1017%@1;
Lai giai. a) Ta ¢6
a® + 4b* = 12ab < (a + 2b)* = 16ab.
Do a, b duong neén a + 2b = 4v/ab. Khi d6, 14y 1ogarit co s6 10 hai vé ta duge

lg(a +20) =1g4 + % lg(ab)

hay
1
lg(a +2b) —21g2 = §(lga+lgb).

b) Gid stt a, b, c déu duong va khac 10. Dé biéu dién ¢ theo a, ta it lgb tit biéu thiic a = 10 =
2z 2 # zZ zZ z
va thé vao bieu thic b = 101-¢ (sau khi lay logarit co s6 10 hai vé). Ta c¢6

1 1 1
=107% = lga = lgb=1— —.
a 0 = lga 1—lgb:> g lga
Mit khac, tit b = 1077 suy ra lgh = . Do dé
1-1lgc
1
lga 1-1lgc
lga 1
=1—-lgc= =1
&¢ lga —1 lga—1
=1 L
C = .
& 1—-1lga

Tit d6 suy ra ¢ = 107057,

15
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Vi du 2.10. So sanh

a) logs 2 va log, 3; b) log, 3 va logs 11;
547 _lg5+1gV/T
lg 5 va 5 .

1
c) 3 +1g3 valg19—1g2; d)

Nhan xét. Thong thuong, dé so sanh cac logarit, chiing ta so sanh chiing v6i mot s6 nguyén nao
do.
Loi giai. a) Ta ¢o
logs 2 < logs 3 =1 = log, 2 < log, 3.
b) Ta c6
log, 3 < logy,4 =2 =logy 9 < log, 11.
¢) Dua vé cing mot logarit co s6 10, ta c6
1 1
2 +1g3 = ilg 10 +1g3 = 1g 3V 10;
19
lg19—1g2 = lg;.

. 19
Ta so sanh hai so 3v/10 va 5 Ta co

360 361 19
(3V10)> = 9.10 = 90 = == < == = (=),
4 4 2
- 19 o . 1
vi vay 3v10 < 5 Tu do6 suy ra 5 +1g3 <lg19 —1g2.
d) Ta ¢6
1 1 )
W%ﬁ = 1g(5v7)2 = lg\/5V7.
5+ VT

Ta di so sanh hai s6 /57 va . Ta c6

\/57\/?225\/7;

54+V7\2  32+10V7 5
() =T =T

Xét hiéu

16 — V256 — /1
8+gﬁ—5ﬁ:8—gﬁ= 65T _ V26— VIT5

0.
2 2

Suy ra 8+ g\ﬁ > 5v/7. Do do ?ﬁ > /57, va

5+v7 lgb5+1gV/7
lg 5 > 5 .

Vi du 2.11. (Chiing minh cac bat dang thiic logarit)

16
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N )
a) Khong dung méay tinh, ching minh rang 2 < log, 3 + log; 2 < 5

vVina++Inb < a—l—b'

b) Cho a > 1,b > 1. Chitng minh rang 5 e

¢) Chitng minh ring logygs 2007 > logygy; 2008. Hay phat biéu va chting minh bai toan tong
quat?

Lai gidi. a) Ap dung bit ding thitc Cauchy cho cac s6 duong, ta c6

log, 3 + logs 2 > 2+/log, 3.logy 2 = 2v/1 = 2

(khong xay ra dau” =7 vi log, 3 # log, 2).
Mait khac, ta lai ¢

5 1 5
1 logs2 < - <1 — — =
0gy 3 + logs <2<:>og23+10g23 2<0

& 2logy 3 — 5log,3+2 < 0
< (2logy 3 —1)(logy, 3 —2) < 0. (%)

Hon ntta, 2log, 3 > 2log, 2 > 1 nén 2log, 3 —1 > 0. Ma

logy 3 < logy4 =2 nén log,3 —2 < 0.

)
Tt d6 suy ra (%) luon ding. Vay 2 < log, 3 +log;2 < =.

2
b . s
b) Via,b>1nén Ina,Inb,In ot khong am. Ap dung bat dang thic Cauchy ta co
Ina+Inb>2vIna.lnb.
Suy ra
2(Ina +1nb) > Ina+Imnb+2vVIna.Inb = (Vina + vinb)2.
Mt khéc
ath > Vab = lna;b > %(lna—l—lnb).
T doé ta co lna_;b2%(vlna—|—vlnb)2 hay MS lna;b.

c¢) Ta chiing minh bai toan tong quat
log, (n+ 1) > log, (n +2), Yn > 1.

That vay, tit (n+1)2=n(n+2)+1>n(n+2) > 1 suy ra

1

2
& log, 1 n+log, . (n+2) <2.

log(pzn(n+2) <1 Slog, 1 n(n+2) <1

17
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Ap dung bat ding thic Cauchy, ta c6

2>1log, . n+log, (n+2)> 2\/lognJrl n.log, 1 (n+ 2).
Do d6 ta c6 1 > log,,,, n.log, (n+2), va
log, (n+ 1) > log, 1 (n+2), Yn > 1.
Bai tap tuong tu.
Bai tap 2.8. Tinh gia tri cac biéu thic

1
) A = logy 5.logys 5 b) B = ({/9)7e3;
= log, a®.y/a3/a; =lglog1, vav/a.

Dép s6. a) A =

N W

14

b) B = v/25; ¢) C:€; d) D=1g9— 1.
Bai tap 2.9. Tinh

a) A =logys 15 theo a = log, 15;

121
b) B =loggys S theo a = log,g 11,b = log, 7;
c) C =log,,, 63 theo a =log,3,b =log, 5, c =log, 7;
b .
d) D =log 7 biét log, b = /5.

a 9 2ac + 1 ' _11—3\/5

b)) B=12a— :1¢) 0= LT~ -
a1V =590 e ¥ 1

Dép s6. a) A =

Bai tap 2.10. (Chiing minh cac dang thiic ¢ diéu kién)
a) Cho céc s6 duong a, b, c (¢ # 1). Chiing minh ring a'°8® = ploec ¢,
b) Cho a = log;, 18,b = log,, 54. Ching minh rang ab+ 5(a — b) = 1;
c¢) Cho céc s6 duong a, b thod man a? + b? = 7ab. Chiing minh ring

a+b

1
log, = 5(10g7 a +log,; b);

d) Cho cac s6 duong a,b va 4a? + 9b* = 4ab. Chiing minh ring

2a+3b  lga+lgb

1 _
&7 2

18
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Huéng dan. a) Dat x =log.b thi b = ¢® nén

blogca — (Cx>logca — (ClogC a)l‘ — % = alogcb.

2a — 1 3b—1
b) Tinh log, 3 theo a va theo b ta duge log, 3 = ;7; log, 3 = 3
—_— a —

(cha ¥ rang a # 2,b # 3).

2a—1 3b—1 R
T hé thic 2a =33 suy ra dieu phai chiitng minh.

J— a/ JR—

. b\ 2 . . . .

c) Tt gia thiét suy ra (%) = ab. Lay logarit co sO 7 hai ve, ta dugce dieu phai ching minh.
‘ . 2a + 3b . .

d) Tit gi4 thiét suy ra a: — Vab. Logarit hai vé véi co s6 10.

Bai tap 2.11. So sanh
a) logs 5 va log, 4; b) log, 32 va logs 3;
1

logg 2— L 1o 5
¢) log, 10 va log; 50; d) <6> IR VS,

Huéng dan. a) logs b > logs 3 =1 = log,; 7 > log; 4.
c) log, 10 > log, 8 = 3 = log; 125 > log; 50.

1 10g62_%10g‘/65 — (g—1\logg 2—logg5 § - 2 % v
o () e =2 T
2.4 BAI TAP VE HAM SO MU, HAM SO LOGARIT

Cac dang bai tap co ban, bao gom tim tap xac dinh, vé do thi ctia ham s6 mii, ham s logarit,
tim gia tri 16n nhat, gia tri nhé nhat ctia ham s6 mi va ham s6 logarit diya vao tinh don diéu cta
ching.

Vi du 2.12. Tim tap xac dinh clia cdc ham so

a) y = logs(2? — 21); b) y = \/log%(m—?))—l.

Lai giai. a) Ham s6 xac dinh khi va chi khi
?-2r>0& <0V >2

Vay tap xac dinh ctia ham s6 1a D = (—o0;0) U (2; +00).
b) Ham s6 xac dinh khi va chi khi

r—3>0, T > 3, 10
= 1 S3I<r < —.
log%(m—?))—lzo x:3§§ 3
~ a 4 : 2 N S N 10
Vay tap xac dinh ctia ham so la D = <3; E]
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Vi du 2.13. Vé do thi cic ham sb

a)y =2,5" b)y=0,5%

c)y=Ilgz; d)y=logix.
Lai gidi. a) Ham s6 y = 2,5% 1a ham s6 mii ¢6 co s6 16n hon 1 nén luon dong bién. Do thi ham
s6 di qua cac diem (0;1),(1;2,5). Ta c6 do thi

Y Y
y=2,5"
2,5 -
' 1
— i 0.5 > _y=05
@] 1 x 0] 1 x

b) Ham s6 y = 0,5% 13 ham s6 mil ¢6 co s6 nho hon 1 nén luon nghich bién. D6 thi ham s6 di qua
cac diem (0;1),(1;0,4) (hinh vé trén). ¢) Ham s6 y = lg x 1a ham s6 logarit c6 co s6 16n hon 1 néen
luon dong bién. D& thi di qua cac diém (1;0), (10;1). D5 thi nhu sau

Y Yy
y =log1 x
y=lgx 1 L
1————/'1/ |
l l v
0/1 10 x ) % 1

. . o1 . . .
d) Ham s6 y = log: x 1a ham s6 16garit c6 co s6 1a — < 1 nén luén nghich bién. Do thi ham s6 di
w T

, 1
qua cac diem (1;0), <—; 1) (hinh vé trén).
T

T

4
Vi du 2.14. Cho f(x) = yrY tinh

1 2 2006
5= 1lap) /() + -+ )
Na007) T \ao07) T T 007
Loi giai. Ta c6 nhan xét rang néu a +b = 1 thi
40 4b 49(49 + 2) 4 4°(4> + 2)
b = =

N +10) = s+ s @1 2)(@ 1 2)
A 240 440t L 240 2474 24P 48
© 4etb 424042404+ 4 2404 24P 48
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Ap dung két qué tren ta c6
5= [ Gags) + 1 Gae)] + [ G) + G +

S=14+1+---4+1=1003.
——

1003 sb hang

Vay

Bai tap tuong tu.

Bai tap 2.12. Tim tap xic dinh ciia cic ham s

xr—4
b) y =log,(2°

a) y = logg 3 Pl

) y=flom(Vim T T2 A0y d)y=oVFIEA \/

Dép sb. a) D

(—o0
c) Ham s6 xac dinh khi va chi khi

;—4) U (4;400); b) D = (1;+00);

22 —3x+2>0,

V2 —3r+2+4—-x>1
Tap xac dinh la D = (—o0; 1] U [2; 4+00).

d) Ham s6 xac dinh khi va chi khi

rz—1>0, x> 1,
=

2 —2r—8>0 r<—-2Vz>4

Tap xac dinh la D = [%, —I—oo).
Bai tap 2.13. Hinh du6i day 1a do thi clia 4 ham s
y =log px; y = logr ;
y=log sx; y= log% x.
Hay chi 16 do thi tuong tng ctia mdi ham s6 va giai thich.

Yy C, y

_2)

+ 11 (z507) + 4 ()

logg5(z — 1)

V2 —2r—8

Sr<l1lVz>2

21
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Huéng dan. Ta thay C;, Cy 1a dd thi clia cac ham dong bién, tic 1 do thi tng véi ham sb logarit
c6 co s6 16n hon 1. Mit khéc, khi x > 1 thi log 57 > log, 5o va khi x <1 thi log 5 < log, sz .
Do dé6 Cy 1a do thi ctia ham s6 y = log 5 va Cy 1a do thi ciia ham s6 log sz .
Tuong tu thi Cs 1a do thi ctia ham s6 y = log: = va Cy 1a do thi cia ham s6 y = log, .
Bai tap 2.14. T do thi ham s6 y = 3%, hay vé do thi cAc ham sb6

a)y=3"—2; b)y=3"+3;

y=[3"-2); d)y=2-3"

Huéng dan. a) Do thi ham s6 y = 3% — 2 nhan dugc tit do thi ham s6 y = 3% bang phép tinh tién
song song vdi truc tung xudng dudi 2 don vi.
b) Tuong tu cau a).

3*—2, khi3®*—22>0

c) Tacoy=|3"—2| = .
3742 Kkhi3®—2<0.
Do d6 do thi ham s6 y = |3” — 2| bao gom:
— Phan d6 thi ctia ham 6 y = 3* — 2 ting v6i 3* — 2 > 0 (ndm phia trén truc hoanh);
— Phan d6 thi ctia ham s6 y = 3% — 2 ting véi 3% — 2 < 0 lay dbi xting qua truc hoanh.

d) Tacoy =2—3% = —(3*—2), do d6, do thi clia ham s6 y = 2 — 3% dbi xiing v6i do thi clia ham
s6 y = 3% — 2 qua truc hoanh.

Bai tap 2.15. Tim gi tri 16n nhat, gia tri nhé nhat ctia ham s6 y = 2/* trén doan [—1;1].
Huéng dan. Trén doan [—1;1] ta ¢

[ khize (]
Y75 T Yo iz e [-150).

Do d6 trén doan [0; 1] ham s6 dong bién, trén doan [—1;0] ham s6 nghich bién. Suy ra, cac gia tri
16n nhat va gia tri nhé nhat sé dat duge tai cdc dau mat. Ta c6

y(-) =270 =21 =1 y(0)=2"=1; y(1) =2" =2.

Vay gié tri 16n nhat 1a y(1) = y(—1) = 2, gia tri nhoé nhat 1a y(0) = 1.

2.5 BAT TAP VE PHUONG TRINH MU VA PHUONG TRINH LO-
GARIT

Phuong trinh mil va phuong trinh 16garit 1a noi dung rat quan trong trong chuong nay. Cac dang
bai tap ciing rat phong phi nhu gidi phuong trinh, chiing minh nghiém ciia phuong trinh théa man
cac diéu kien cho trude (ton tai, ton tai duy nhat, hitu han nghiém,...), gidi va bién luan phuong
trinh theo tham s6, chitng minh phuong trinh tuong duong,...

Phuong phap giadi. Cac phuong phap thudng dimg dé gidi phuong trinh mii va phuong trinh
logarit 1a

e Dua vé cac phuong trinh mi va logarit co ban, bao gom cac cach
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— Dua vé cting mot co s6;
— Dt an phu;
— M hoa (ho#c logarit hod).
e Phuong phap do thi.
e Sit dung tinh don diéu ctia ham s6 mii va logarit.

Ngoai ra, con mot sdé phuong phap gidi khac nhu phuong phap bién thién hang so, st dung dinh
li Lagrange, dinh 1i Rolle, danh gia, phuong phap ham s6,... Sau day chiing ta sé di vao ting noi
dung cu thé.

2.5.1 Dua vé phuong trinh mii, phuong trinh légarit cd ban

Day 1a phuong phap rat co ban, thudng dude sit dung. Cac cach dé dua vé phuong trinh mii, 1ogarit
co ban 1a dua vé cing mot co s, dit an phy, mii hod hoac logarit hoa.
a) Dua vé ciing mat cd sb

Vi du 2.15. Giai cac phuong trinh mii sau
a) 37 —4ets — g, b) 1,557 = (2)“1;
¢) 2271 1 4742 — 10, d) 0,125.4203 = (—)_x
Loi giai. a) Dua vé cung co s6 3, ta ¢c6 phuong trinh tuong duong véi
T 2 o dr45=21=1Vzr=23

Vay 1; 3 la nghiém ciia phuong trinh da cho.

2 3\ L
b) Ta ¢6 3= <§> = 1,57! nén phuong trinh da cho c6 dang

1’ 55m—7 — 17 5—90—1.

Vay 5z — 7= —x — 1 hay x = 1 la nghiém ctia phuong trinh.
¢) Phuong trinh da cho tuong duong véi

1 33 20 20
— 4" 4+164° =10 —4"=1024"= — = =1 —.
5t T 2 33 7 U T %433

20
Vay nghiém ctia phuong trinh la z = log, 33"

d) Dua hai vé vé cuing co s6 2, ta duge

272240 = (2F) " hay 2470 = 28,

Do do

5 3
4x—9:§x<:)§x:9(:>x:6.
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Vay phuong trinh da cho chi ¢c6 mot nghiém x = 6.
Cha y. Muén dua cac logarit vé ciing mot co so, ta thuong xem moéi lien hé gitta cic co s6 va
thuong sit dung cac tinh chat sau ctia logarit:

log, b
a = log, b*; log, b = 0Be?
log.a

Vi du 2.16. Giai cac phuong trinh logarit sau
a) lgz +lg(z+9) =1;

b) log, x + log, x + logg x = 11;

11
c) logy 2? +310g25x+10g\/ﬁ\/ﬁ =5

d) log, x + logs x + log, x = logy, .

x>0,

< 2 > 0. Phuong trinh da cho tuong duong véi
r+9>0

Ldi giai. a) Diéu kién {

lgz(z+9)=lgl0 e z(z+9) =10 =1Vve=-10.
Vi z > 0 nén phuong trinh chi c6 mot nghiém duy nhat 1a z = 1.
b) Diéu kién z > 0. Dua vé cing co s6 2, ta c6

1 1 11
log, © 4 logse © 4 logys v = 11 @log2x+§log2x—|— glog2x =11& Elogﬂs =11.

Do d6 log, x = 6 va x = 25 = 64.
Vay phuong trinh c¢6 nghiém duy nhat x = 64.
c) Diéu kien x > 0. dua vé ciing co s6 5, ta c6

1og5933—|—310g2593—|—10g\/ﬁ Vad = 171 & 3log5x+310g5293+1og5% r? = U
& 3log5x+3.llog5x—|—§.glog5x: 1
2 23 2
& 1—110g r = U
2 %P 2

& logsx =1« 2 =5" =5 (thod man).

Vay phuong trinh chi ¢c6 mot nghiém x = 5.
d) Diéu kien z > 0. Ap dung cong thiic déi co 6, ta 6

logoxr  logyxr  logyw

log, x + logs © 4 log, x = logyy = < logy x + log, 3  Tog, 4 _ log, 20

ol (1 PSS ! ) 0
0gy . —— =
B2 log,3 2 log,20

3
& log, . <§ + logs 2 — logy, 2) = 0.
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3 3
Ta co 5 + logs 2 — logyy 2 > 5 +0—1> 0. Do d6 tit phuong trinh trén ta phai c6 log, x = 0 hay

r=20=1.
Vay x = 1 la nghiém duy nhat ctia phuong trinh.
Chu y. Khi giai phuong trinh 16garit, ta phai dat diéu kien dé phuong trinh c¢é nghia.

Bai tap tuong tu.

Bai tap 2.16. Giai cac phuong trinh mi sau

a) 732—1 — 232’ b) 8%x3—2x2+2 — 4x2+m+1;
1\5—=
C) 0’ 752m—3 — (15) : d) 5m+1 — 5% = 2m+1 + 2x+3.
log, 7

Hué6ng dan. a) Lay logarit co s6 2 ca hai vé. Dap s6. 1 = ——————.
—1+1log, 7

) . ‘ . ) 1
b) Lay logarit co s0 2 ca hai vé. Dap s6. © = 2; © = +——.

3 .1 4 v2
c) Viét 0,75 = 7 15 =3 Dép sb. v = —2.
d) Phuong trinh tuong duong véi 5.5% — 5% = 2.2% + 23.2%. Dap s6. v = 1.
Bai tap 2.17. Giai cac phuong trinh logarit sau

a)In(z+1)+Inz+3=In(x+7); b)lgz!+lgdr =2+ lgz?;
. lg(vz+14+1)
lg v/x — 40
Huéng dan. a) Dap s6. x = 1. b) Dua vé cing co s6 10. D4p s6. © = 5.
c¢) Phuong trinh tuong duong véi lg(vz + 1+ 1) = 1g(z — 40) (z > 40).
Dap sb. x = 48. d) Dap s6. x = 16.

= 3; d) log, log, © + log, log, x = 2.

b) Dit an phu
Déi v6i mot s6 phuong trinh phiic tap hon, chiing ta khong thé sit dung cach dua vé cling mot co
s6 nhu trén. Khi dé, ching ta c6 thé dat an phu dé duge phuong trinh hodc hé phuong trinh dai
s6 thong thuong.
Chi y. Khi dat an phy, ta nén tim diéu kién ctia an phu (tuy thudc vao diéu kién ctia an can
tim).

Vi du 2.17. Giai cac phuong trinh mi sau
a) 2201 _ 97 +8 — 64 b) €2 — 4e72* = 3;
¢) 6.45 —13.67 +6.95 = 0; d) 8" + 18% = 2.277,
Lai giai. a) Phuong trinh da cho tuong duong véi
2.(2°)? — 232" = 64 & (2°)* —4.2" — 32 = 0.

Dat ¢t = 2% (¢ > 0) thi phuong trinh tré thanh ¢* — 4t — 32 = 0. Day 1a phuong trinh bac hai vé6i
an t, ta tim dugc ¢t = 8 hoiic t = —4. Tuy nhién ¢ > 0 nén chi ¢6 ¢t = 8 1a thod man. Thay lai dé
tim x, ta co

2" =8&2"=2" 1 =23.
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Vay phuong trinh chi ¢6 mot nghiém x = 3.
b) Dat t = €** (t > 0), ta c6 phuong trinh

4
t—¥:3hayt2—3t—4:0.

) ) 1
Phuong trinh bac hai an ¢ nay chi c6 mot nghiem duong t = 4, suy ra e** =4 & 2 = ~ In4.

¢) Didu kien z # 0. Chia c4 hai vé ctia phuong trinh cho 63 > 0, ta ¢6

6<3>i 131+6<2>i—0
(3 1+6.(5)" =0

1

3\ =
Dat t = <§> (t > 0), phuong trinh tré thanh

6
6t—13+z:0hay6t2—13t+620.

3 2
Phuong trinh bac hai trén c6 hai nghiém duong t = §;t =3
3 3\z 3 1
Git=Sthi(5) =S —ler=1
Véi 5 1 5 5 & . S
2 3\: 2 1
Voit=Shi(Z) =Se s ——lea=-1
T3\ T3 g !
Phuong trinh ¢6 hai nghiém z = 1;x = —1.
d) Phuong trinh da cho tuong duong véi
2N 2z 2\ T
242037 =23 & (3) +(5) —2=0.

AN
bat t = <§> (t > 0) thi phuong trinh tré thanh
t*4+t—2=0hay (t—1)(t* +t+2)=0.
9 1N2 7 R -
Dot +t—|—2:<t+—) +Z>Onent—1=0hayt:1.Tudosuyra

B 1) e rmo

Vay phuong trinh c6 nghiém duy nhat x = 0.
Vi du 2.18. Giai cac phuong trinh logarit sau

) 1 N 1
a
4 +loggx  2—loggz

=1; b)—In’zr+2nzr=2—Inaz;

) gle*e?=3lge—5 — 1(~2lgz, d) log, \/|x| — 44/log, |x| — 5 = 0.

2
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x>0,
Lai giai. a) Diéu kien < 4 + log, v # 0,
2 —log,x # 0.
Diat t = log, x thi diéu kién clia t 1a t # —4,t # 2 vA phuong trinh tré thanh
! + ! =le2-t+4+t=(4+1)(2-1)
4+t 2—t -
St +3t—-2=0&t=—1Vt=—2 (thod man).
” < 1
V6it=—1thilogyr =—-12=2 =5
1
V6it=—2thilogyr =2 1r=2"2= 1
1 1
Vay phuong trinh da cho ¢6 nghiém x = 3T=7

b) Diéu kien z > 0, dat t = lgx (t € R), phuong trinh tré thanh
22—t 4+2=0< (-1t +1)({t—-2)=0.

Do d6 t nhan cac gia tri la 1; —1 hoac 2.
V6it=1thilger =1« = 10" = 10;
Véi t = —1 thilgx:—1<:>x:10_1:1—10;
V6it=2thilgr =2 & z = 10% = 100.

Vay phuong trinh da cho c6 3 nghiém z = 10,z = i, x = 100.

10
c) Diéu kién z > 0. Phuong trinh da cho tuong duong véi

2,2 _9 — —
xlg z==3lgz—5 _ (101gx) 2 _ T 2

9
& g%@-sgx—§=—2@8g%»ﬁgx—5:0

Dit t = lgx (¢t € R) thi phuong trinh tré thanh

1 )
8t —6t—5=0hayt=—-Vt=-—
» 2 1
1 1 1
Véit=——thilgr=—— & r=—
g 8 2 V10
) )
v&tzzﬂﬁgxzz¢>xZVHﬁ
1
Phuong trinh da cho ¢6 2 nghiém la r = — va x = v/ 105.
g g v \/m
5N x 7& Oa N ~ 4
d) Dieu kién & |z| > 1. Phuong trinh da cho tuong duong véi
log, |z| > 0

1 1
log, |x|% —4y/logp || -5 =0« 510g2 || —4\/§log2 |r] =5 =0.
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1
Dat t =4/ 5 log, |z| (t > 0) thi phuong trinh tré thanh

t? —4t—5=0hayt=—1Vt=5.

1
Dot > 0 nén ¢t =5. Suy ra 3 log, |x] = 25 < log, |z| = 50 & |z| = 2°° (thod man).
Vay z = 2% 13 nghiém ctia phuong trinh.

Nhan xét. Ta sé dat an phu khi gip nhitng bai toan (tuong déi phitc tap) cé co s6 gidng nhau
hoiic ¢6 co s6 lien quan nhau bang cac liiy thita. Khong phai bai toan nao ta cling dit an phu duge
ngay. Chang han nhu khi giai phuong trinh

(2-V3)*+(24+V3)* =14
ta phai nhan thay rang (2 — v/3)(2 4+ v3) =22 — (v/3)? = 1, tit d6 suy ra

1 -1
Q—ﬁ:m:(Q—i-\/g) )

. 1 .
v néu dat ¢ = (2 — v/3)® thi .= (2 +v/3)*. Tuong tu nhu vay déi véi phuong trinh

(logQﬂJﬂﬁx)Q —logy s 72 = 2.
Muén dit duge an phy, ta phai nhan thay dude méi lien hé

1 -1

Tham chi, mot s6 phuong trinh con "khé nhin" ra hon! Ching han khi giai phuong trinh
(3+2v2)"=(V2-1)"+3

ta can nhan thay (vV2—1)(vV2+1)=1va3+2V2=1+2vV2+ (vV2)? = (V2 +1)%
Tir d6 néu dat 2t = (v2 + 1), (¢ > 0) thi ta c6

1 1
4> = — + 3 hay 413 — 3t = —.
o TRy 2

N 1 )
(Chu y rang 3= cosg = 4 cos? g — 3 cos g Dap s0. x = log, /5, <2 cos g))
Bén canh do, ciing c6 nhitng bai toan ma ching ta phai dat nhiéu hon mot an phu. Khi dé phuong
trinh da cho dugc dua vé mot hé phuong trinh dai s6. Vi du sau day sé minh chitng cho nhan dinh

nay.
Vi du 2.19. Giai cac phuong trinh
a) 22¢ — /2% + 6 = 6;
b) /3 +logy(22 — 4z + 5) + 24/5 — log, (2% — 4z +5).
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Lai giai. a) Dat u = 2° (u > 0) thi phuong trinh trd thanh u* — v/u + 6 = 6.
Tiép tuc dit v = vu+ 6 (v > v/6) thi v? = u + 6 v& ta c6 he phuong trinh déi xing

u? =v+6,
v? =u+ 6.
Trit vé v6i vé ta dudce

U—v = 0,

22 . _ —

o 9 u = 3 e B )
V6i u = v ta duge u —u+6(:){u 9 (loai)(:)Q =3 & r =log, 3;
-1+ 21
u = —
51 = 2 — = 2
Véiu+v+1=0tadugcu+u—5=0« 1 5e '
u = ———  (loai)
2
. —1—+21 -1 —+21
&S2=—&x=logy——.
2 2
—1—+21
Vay phuong trinh c6 hai nghiém 1a x = 8; x = log, —

b) Diéu kien

2?2 —4x+5 >0,
3+ logy(2? — 4z + 5)
5 —log,(x? — 4z + 5)

>0, e’ -4r+5<292-v29< 1 <24+V29.
>0

(u,v > 0). Khi d6 ta ¢6 hé phuong trinh
U+ 2v =6,
u? +v? = 8.
u

2

= 2 = =,

Giai ra ta dugc {u " hoic %4
v =2; .

5

Dat 44 = /3 + logy (22 — 42 + 5)
" |v=1/5—log,(2% — 4z +5)

) v
—71

T d6 suy ra logy(z? — 4z +5) = 1 hodc logy(z? — 4z + 5) = o5 va tim duge 4 nghiém cia

phuong trinh.

Nhan xét. Déi v6i mot sé phuong trinh an z, sau khi dit an phu thi trong phuong trinh van con
an r (khong biéu dién hét dugc theo an phu), ta van giai binh thudng bang cach coi z ltc dé 1a
hé s6 tur do, va tinh an phu theo z rdi thay lai dé tim 2. Vi du sau minh hoa diéu nay.

Vi du 2.20. Giai cac phuong trinh
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a) 25% — 2(3 — 2).5% + 22 — 7 =0;

b) x.2* = z(3 —x) +2(2* — 1);

¢) logax + (x — 1)logy z 4+ 22 — 6 = 0.
Loi giai. a) Diat t = 57 (¢ > 0) thi phuong trinh tré thanh

t? =23 —2)t+22 —7=0.
Phuong trinh bac hai (an ¢) nay thod man diéu kién a — b+ ¢ = 0 nén c6 mot nghiem ¢t = —1 va
nghiém con lailat = —-2x+7. Vit >0nént = —2x + 7. Khi do6
=20 +7. (%)

Dén day ta c6 hai cach lap luan dé tim dugc z.

Céch 1. Ta thay = = 1 1a mot nghiem cta () vi 5 = =2+ 7.

Néu z > 1 thi 5* > 5 > —2x + 7, do d6 (*) vo nghiem.
Néu x < 1 thi 5° < 5 < —2x + 7, do d6 (*) cling vo nghiém.
Vay x = 1 la nghiem duy nhat ctia (x).

Céach 2. Ta thidy y = f(z) = 5% 1a ham s6 luy thita dong bién va y = g(z) = —2x + 7 la
ham s6 nghich bién. Do dé6, do thi clia ching cit nhau tai nhiéu nhat 13 mot diem. Mat khac
f(1) = g(1) = 5 nén do thi clia ching cit nhau tai diém duy nhat 1a (1;5). Vay phuong trinh ()
c6 duy nhat mot nghiem = = 1.

b) Dat 2* = y (y > 0) thi phuong trinh tré thanh

ry=x(3—x)+2(y—1).
Phuong trinh nay tuong duong véi
ylxr —2)+ 22 -324+42=0< yla—-2)+(z—-1)(xz—-2)=0

r = 2

&S (@-2)y+zx—-1)=0% 9 _ — g (%)

Tuong tit cau a), ta ciing lap luan duge z = 0 1a nghiem duy nhat cia ().
Vay phuong trinh c¢6 hai nghiém la z = 2,z = 0.
c) Diéu kien x > 0. Dat t = log, x (t € R) thi phuong trinh tré thanh

2+ (z— Dt +22—6=0.
Phuong trinh nay tuong duong véi
2 —t—64+z(t+2) =0 (t+2)(t—3)+2(t+2)=0
_|_

S (t+2)(t—-34+2)=0
- t = =2,
t = 3—=x.

I

e

V6it=—-2thilogyo =-2& 2=
V6it =3 — x thilogyx =3 —x (). Nhan thay vé trai 1a ham dong bién, vé phai 1a ham nghich
bién va z = 2 1a mot nghiém ciia phuong trinh (x). Do d6 phuong trinh (%) c¢6 nghiém duy nhat
T =2.

Vay phuong trinh da cho ¢6 hai nghiéem z = -,z = 2.

o |
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Bai tap tuong tu.
Bai tap 2.18. Giai cac phuong trinh mi
a) 10117 — 1017%" = 99; D) 8.3VFHVE L gVrtl — gve,
C) 32T —82YF +4; d) (V3)*+ (V3)* 10 —84=0.

Huéng dan. a) Dat t = 10", Dap s6. © = +1.

b) Chia hai vé cho 9V*. Dit ¢t = 3V*~ V%, Dép s6. x = 16.
VE+1 1 .,

c)batt=2"2 (t>—,V& >0). Dap so0. x = 9.

) D3 (_\/§ ). Dap

d) Dat t = 316. Dap s6. x = 20.

Bai tap 2.19. Giai cac phuong trinh logarit sau

2lgx 7
=-—1 : b)log,2—1 - =0;
c) xz(lgh—1)=1g(2*+1) —1g6; d) lg,, 64 + log,> 16 = 3.
~ ) 1
Huéng dan. a) Dat t =1gz. Dap so. x = 100"
b) Dit t = log,x. Dap s6. v = 8,0 = —~.
c) Viét Igh — 1 = lg§. Dt t = 2%. Dap s6. x = 1.
. 1
d) bat t =log,z. Dap s0. x = 4,0 = —.
Bai tap 2.20. Giai cac phuong trinh
a) (5—21)* 4+ 7.(5 4+ v/21)* = 22+3;
2
b) (2 + \/é x2—2x+1 +(2— \/g z2—2z-1 _ ;
) 2+V3) 2-V3) —

o) (V=2+V5)"+(V2+5)* =2

d) 3log;_,y5(z —5) +2log] 5., (x —5)+1=0.

. Chia ca hai vé

) 5421 2
Hudng dan. a) Tt (5 — +/21)(5 + v/21) = 5% — 21 = 4 suy ra =

g ) Tit (5 —v21)(5 + V21) y 5 —T
cho 27, datt:(g)_T\/ﬁy
b) Dt t = (2+v3)" 2% (t > (24 /3)"Y). Ddp 6. 2 = 0,2 = 2.
¢) Dat t = (V=24 /5)*. Dap s6. z = 0.

d) Dat t =log, 5,7(x —5). Ddp $6. v =12+ 4v/3; . =54+ V4V3 + 7.

(t >0). Dap s6. x = 0,z = logs_ a1 7.
2

Bai tap 2.21. Giai cac phuong trinh
) 8 n 2% 18
a = ;
9z—1 +1 2z 4 9 2z—1 +2:v+1 _|_2’
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b) logy|x(x — 1)?] + log, z. logy(z? — ) = 2;

¢) logsx + /logyz +1=1.

w=2""141,

gie 1 khi do ta co
v =

Huéng dan. a) Dit t = 2% hosic dat hai an {

w =21 42T L2 =yt

va dua ve hé hai an u,v. Dap s6. x = 1,z = 4.

u = 1Og2($2 - ZL’),

b) Diéu kieén z > 1. Dt VA viét

v =log,x

(@~ o)

log,[z(z — 1)?] = log, = 2u — 0.

Dua phuong trinh vé dang (u —1)(v+2) = 0. Ddp s6. * = 2,x = 4.
¢) Dat u = log, x,v = v/u + 1, dua phuong trinh vé hé ddi xting an wu, v.

Dap s6. x = 2%5,33 =1,x= %
Bai tap 2.22. Giai cac phuong trinh
a) 9 4+ 2(x — 2).3" 4+ 2x — 5 = 0;
b) 1g(@? + 1) + (2% — 5)lg(z? + 1) — 52 = 0;
¢) (x+2)logs(z + 1) + 4(x + 1) logs(z 4+ 1) — 16 = 0;
d) 42% +3V%.2 + 317V® = 2.3V" 22 4 22 4 6.

Huéng dan. Dat an phu, tinh an phu theo bién z.

Déap s6. a) x = 1; b) x = £4/99999, 2 = 0; ¢) = = 2, x:—g;

d) Dat y = 3V®, ta dugc 42 +yx + 3y = 2y2’ + 20 + 6 & (y —2)(22%2 —x — 3) = 0.
Dap s6. x = g; r = (log; 2)%.

c) Mu hoa, 16garit hoa
Trong mot s6 phuong trinh, dé dua vé ciing co s6 hodc khit biéu thitc mii, 16garit chita an sb, ta
thuong lay mii ho#c logarit cac vé. Ta ap dung cac cong thiic
' =aV & M=N;
log, M =log, N & M = N > 0;
log, N =M < N =a™,

trong d6 a > 0,a # 1.

Vi du 2.21. Giai cac phuong trinh
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a) 3°.2¢° = 1; b) 23" = 32"
x4+1

¢) 3257 =0,25.125%3; d) 29+2.37 = 4@ 5oL,

Loi giai. a) Lay logarit co s6 3 hai vé, ta ¢6 phuong trinh tuong duong vé6i

10g4(3%.2°") = logy 1 < logy 3° + logy 2°° = 0 < z + 2% log 32 = 0.

Do d6 phuong trinh c¢6 hai nghiém la z = 0,z = —log, 3.

- log, 2
b) Lay logarit co s6 2 hai vé ta dugc phuong trinh tuong duong

. . 3\*
log, 2" = log, 32 < 3% = 2%.10g, 3 & (§> — log, 3.

Do d6 = = log% log, 3 la nghiém ctia phuong trinh.
¢) Phuong trinh da cho tuong duong véi

T+5 z+17 Tx+11 3xz+51
2557 —92725373 9207 — 5 a5,

Lay logarit co s6 2 hai vé ta ducgc
7r+11 3z +51
r—7  x-—3

NP # 7,0 # 3,
(7 — 3logy, 5)x? — 2(5 + 15logy x)x — (33 — 357 log, 5) = 0.

log, 5

Phuong trinh bac hai trén c6
A" = 1296 logs 5 — 2448 log, 5 + 256 > 0,
nén c6 nghiém

5+ 15log, 5 + VA
Tr = .
7—3logy 5

Hai nghiém nay déu thod man vi ching déu khac 7 va 3.
d) Lay logarit co s6 10 hai vé ta c6

g 2°T2 4+ 1g 3" = 1g4” +1g5"!
& (x+2)lg2+2xlg3=xlgd+ (x —1)1gh
< z(lgd+1gh—1g3 —1g2) =21g2+1gh

4.5 9 ~1g20
& x.lgﬁ =1g(2°5) & =z = ~10-
lg —
3
lg 20
Vay nghiém cua phuong trinh la x = g—l(]
lg —

3
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Vi du 2.22. Giai cac phuong trinh
a) log, V2= -0,01; b) log, o(2z) = 3.

Lai giai. a) Diéu kién z > 0,z # 1. Mi ho4d hai vé lén bang co s6 z, ta c6

10 1 —1
2108 V2 — 57001 o 955 — gvo,

Do dé

—100
T = <2%) 0 9-10 _ L
1024

b) Diéu kien z > 2, x # 3. Mi hoa hai vé béi co s6 x — 2, ta c6
2r=(r -2 262"+ 1220 -8 =0« (v —4)(2* =22 +2) = 0.

Viz?—22+2>0nén z—4=0hay r =4 (thod man).
Vay nghiém ctia phuong trinh da cho la z = 4.

Bai tap tuong tu.
Bai tap 2.23. Giai cac phuong trinh

a) z'8% +9'8% = 6; b) piEr = 107",
c) 3%’ o3 ler = 100/10;  d) 6777771 = 82,971,

Huéng dan. a) Diéu kieén z > 0. Ta c6
lgz'®% =1g9.1gz = lgx.1g9 = 1g 9'8%.
Do d6 x'8 = 9'8% Dap s6. x = v/10.
b) Logarit co s6 10 hai vé. Ddp s6. Phuong trinh vo nghiém.
P . ) 1
c) Logarit co s6 10 hai vé, diat ¢t = lgx. Dap s6. x = 10,2 = —

10°
d) Lay logarit co s6 bat ki ca hai vé, dua vé phuong trinh bac hai cta z.

2.5.2 Phuong phap do thi

Phuong phap giai. Vé do thi clia cic ham s6 trong phuong trinh can gidi trén ciing mot hé truc
toa do. Sau dé tim giao diém ctia chiing va bién luan, két luan nghiém ciia phuong trinh 13 hoanh
do clia cac giao diém dé.

1 1

Vi du 2.23. Giai phuong trinh <§)m =z — R

R . 1\= . 1
Loi giai. Vé do thi ham so y = <§> va dudng thang y = x — 3 trén cuing mot hé truc toa do
Ozy. Ta thay ching cit nhau tai diém duy nhat c6 hoanh do = = 1. Thit lai ta thay gia tri nay
1\= . . .
thod man phuong trinh da cho. Mat khac, y = <§) la ham so nghich bién, y = x — 3 la ham so

dong bién nén phuong trinh da cho c¢6 nghiém duy nhat 1a z = 1.
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Q[\DIP—"

Nhan xét. Viéc vé do thi thuc chat 1a dé dang khodng va du dodn nghiém (néu cd) ctia phuong
trinh. Sau khi dy doan dudc nghiém, ta thit tric tiép vao phuong trinh, néu théa man thi két luan
ngay (nhu 10i gidi trén) - khi d6 nho do thi ta biét rang phuong trinh ¢6 nghiem duy nhét.

Bai tap tuong tu.

Bai tap 2.24. Gidi cac phuong trinh sau bang do thi

R

Hudng dan. Giai tuong tu vi du trén.

2.5.3 St dung tinh don diéu ctia ham s6 mi, ham sb logarit
Phuong phap giai. Stt dung cic tinh chat co ban ctia ham s6 mi va ham s6 logarit, dé 1a

e Ham s6 luy thita y = a® (a > 0,a # 1) dong bién trén R néu a > 1, nghich bién trén R néu
0<a<l.

e Ham s6 logarit y = log, = (a > 0,a # 1) dong bién trén (0; +00) néu a > 1, nghich bién tren
(0; 400) néu 0 < a < 1.

e Cac ham s6 mil y = a® vd ham s6 luy thita y = log,  déu lién tuc trén tap xac dinh cla
chiing.

Vi du 2.24. Giai cac phuong trinh
a) 3% + 4% = 5%; b) 2°H — 4" = — 1.

Loi giai. a) Chia ca hai vé ctia phuong trinh cho 5% > 0, ta c6

B+ =

Xét f(x) = (g) + 5) Ta c¢6 f'(x) = (g) 1n§ + <§> lng <0, V.
Do d6 f(x) dong bién tréen R. Mat khac f(2) = 1. Do d6 = 2 1a nghiém duy nhat ctia phuong
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trinh.
b) Phuong trinh tuong duong véi
27(2 - 2%) =z — 1.

V6i x = 1 thi phuong trinh trén ding, do d6 x = 1 la nghiém cta phuong trinh.

Néuz >1thi2®>2vaz—1>0,dods2%2—2%) <0< x— 1. Phuong trinh da cho vo
nghiém.

Néux <1thi2* <2vaz—1<0,dods2%2—2%) >0 > x— 1. Phuong trinh da cho vo
nghiém.
Vay phuong trinh da cho c¢6 nghiém duy nhat z = 1.

Vi du 2.25. Giai cac phuong trinh

a) lg(z —4) =5 —ux; b) log%(x+2):2x—1.

LJi giai. a) Dieu kiecn r — 4 > 0 & x > 4.
bat f(z) =lg(x —4),g(x) =5 — z, phuong trinh da cho tré thanh

fx) = g(x).

Ta ¢6 f(x) dong bién trén (4;4+00) va g(x) nghich bién trén R.
Hon ntta f(5) = ¢(5), do d6 = 5 la nghiem duy nhat ctia phuong trinh.
b) Tuong tu. Dap sb. x = 0.

Bai tap tuong tu.
Bai tap 2.25. Giai cac phuong trinh sau

a) 27 1+ 37 + 57 = 10 b) 3% + 47 + 127 = 13;
1
¢)In(z—2)=3—-12; d) 10g074(3 — )= ES -

. 13
Dépsé.a)zzl;b)sz;c)sz;d)sz.

Bai tap 2.26. Giai phuong trinh z* = 2%
Huéng dan. Dé thay x = v/2 la nghiém cia phuong trinh. Néu x > /2 thi

> (V2)" > (V2)Y2
Tuong tu khi z < /2. Vay 2 = v/2 1a nghiéem duy nhét.

3
Bai tap 2.27. Giai phuong trinh 5% + 4% = 5(2r +3"+1).
Huéng dan. Bién doi phuong trinh vé dang

E(Z)le 3
@) () +6)
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Nhan thiy x = 1 1a nghiém. Néu z > 1 thi (Z) +1> Z+1: Z, va,

1\"* N 2\" N 3\" - 1 N 2 n 3 6
4 4 4 44 4 4
3 .
Suy ra VT > 5= V P, phuong trinh vé nghiém. Tuwong tu khi x < 1. Dap so. z = 1.

2.5.4 Cac phuong phap khac

Bén canh cac cich gidi phuong trinh truyén thong, ching ta con c6 rat nhiéu cach giai doc dao
khac. Trong phan nay ching toi xin gi6i thieu mot s6 phuong phap khéac, do6 1a: bién thién hing
s0, stt dung dinh li Lagrange, dinh 1i Rolle, phuong phap danh gia va phuong phap ham s6.

a) Phuong phap bién thién hing s6
Trong phuong phap nay, ta doi vai tro ciia an can tim véi hing sb: coi hing sb 1a an va an la hing
sO.

Vi du 2.26. Giai phuong trinh
420 4 93a+1 | o3 1 _ ().
Loi giai. Dat ¢t = 2* (¢ > 0) thi phuong trinh tré thanh
t*+2t° + 8t — 16 = 0.
Ta viét lai phuong trinh nay thanh
42 —2td — (t* 4+ 2t°) = 0.

Bay gio ta coi 4 = v ld mot an clia phuong trinh, con ¢ 1a s6 da biét. Phuong trinh tré thanh
phuong trinh bac hai déi véi an u. Tinh A, ta ¢6

A= (=t)? + (t' +2£%) = (£ + t)%
u=t—tt+1)

fu= 4= —¢?
Dodo | v iit41) © [4:t2+2t

t=—-1-+5 (loai)
< L =—1++/5 (thoa man)

St24+2t—4=0

Suy ra 2° = /5 — 1 &z = log,(v/5 + 1).
Bai tap tuong tu.

Bai tap 2.28. Giai phuong trinh lg*z +1g®2 — 21g? 2 — 9lgx — 9 = 0.
Huéng dan. Dat t = lg z, viét lai phuong trinh 6 dang

32433 (t*+—2t%) =0.

Coi 3 = u la an, gidi phuong trinh bac hai theo an u, A = (2% + t)?, tim dugc

u o= -2 lr= 10757
u = -t z =107
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b) St dung dinh li Lagrange, dinh li Rolle
Dinh 1f Lagrange: Gid st f : [a;b] — R la ham théa man

i) f lién tuc trén [a;b];
it) f kha vi trén (a;b).

Khi dé ton tai c € (a;b) sao cho f(b) — f(a) = f'(c).(b— a).
Dinh 1i Rolle (hé qué cta dinh 1i Lagrange): Gid s f : [a;b] — R la ham théa man

i) f lién tuc trén [a;b];
it) f khd vi trén (a;b);

i) f(a) = f(b).
Khi dé ton tai c € (a;b) sao cho f'(c) = 0.
Vi du 2.27. Giai phuong trinh
3EBT — 29T = cos .
Loi giai. Viét lai phuong trinh duéi dang
3% — 3cosx = 2°°% — 2cos .
Gia sit phuong trinh c6 nghiém la o, khi d6
3% —3cosa = 2°°% — 2cos a.
Xét ham s6 f(t) =t —tcosa, ta c6 f'(x) = (5> — 1) cosa.
Khi do f(3) = f(2) va f(t) kha vi lién tuc trén [2;3], theo dinh li Lagrange thi ton tai ¢ € [2; 3],

sao cho
f3)—f(2)

cosa—1
—1
3—2 )

f(e) = hay (¢ cosa = 0.

T d6 suy ra
=0 a = il + kmw

{Cosa & 2 (keZ).
cosa =1 a = ko

Thit lai ta thiy céc gia tri ndy déu thod man.
T
Vay nghiém ctia phuong trinh 1a z = B +km,x =k2n (k€ Z).

Vi du 2.28. Giai phuong trinh
410g3w + 210g3x — 23;,

Ldi giai. Dieu kien = > 0. Dat u = log; = thi x = 3“. Khi d6 phuong trinh tré thanh

44 424 =23 & 4" - 34 = 3" — 2"
Gia st phuong trinh an w nay c6 nghiem la «, tiic 14 4% — 3% = 3% — 29,
Xét ham s6 f(t) = (t+ 1)* —t*, t >0, taco f'(t) = af(t + 1)* 1 — > 1].
Khi d6 ta c6 f(3) = f(2), f(t) kha vi lien tuc trén [2;3]. Theo dinh 1i Lagrange, ton tai ¢ € [2; 3]
sao cho f'(¢) =0
a=0

Sallc+ ) - =0 o1

Thit lai thay v = o = 0 vA u = a = 1 déu thod man. Tu d6 tim dugc x = 1,2 = 3.
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Bai tap tuong tu.
Bai tap 2.29. Giai cac phuong trinh
a) 3% + 5% = 2.4%; b) 6% + 2% = 5% + 3%,

Huéng dan. a) Chuyén vé dang 5% — 4% = 4% — 3%, Giai tuong tu vi du trén.
b) Chuyén vé dang 6° — 5% = 3% — 2%, Giai tuong tu.

b .
Bai tap 2.30. Cho % + 2 + ¢ = 0. Chitng minh rang phuong trinh

a.2% + 52" +¢=0

luon c6 nghiém.

N ) b
Huéng dan. Dat t = 2% (t > 0), xét ham s6 F(t) = %t3 - 5162 + ct kha vi lien tuc trén (0; +00) va

b . ) )
F(1)— F(0) = % tgte= 0. Theo dinh 1i Lagrange thi ton tai it nhat mot s6 & € (0;1) sao cho

F'(k) = ak® + bk + ¢ = 0. Do d6 = = log, k 1a nghiém ctia phuong trinh da cho.

b .
- + c _ 0. Chitng minh rang phuong trinh

Bai tap 2.31. Ch
ai tap 2.31. Cho gore + 050w + 500

alg?r+blgr+c=0

luon c6 nghiém duong.
12008 p 42007 . 42006

2008 * 2007 * 2006

Huéng dan. Tuong tu, dit t = lgz xét F(t) =

c) Phuong phap danh gia

Vi du 2.29. Giai phuong trinh
SSinzx + 30052:(: — oz + 2—2 + 2.
Loi giai. Phuong trinh tuong duong véi

Ssin2x + 31—sin2x — 2x + 2—2 + 9

2sin x N
%_4:22%@2-2‘ )
351n2x -1 35in2x -3 N Y 2

Vio<sin?z<1lnénl< 3sin @ < 3. Suy ra VT < 0 < VP va phuong trinh trén tuong duong véi
(351n2x _ 1)(351n2x _ 3) =0
he ¢ . . ’
22 =272 =0.
Tu phuong trinh thit hai, dé dang suy ra x = 0 (théa méan). Vay x = 0 1a nghiém duy nhat cta
phuong trinh da cho.
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Vi du 2.30. Giai phuong trinh

2x+2 + 3(E+2 — 32£B+1 + 22£B+1.

Loi giai. Phuong trinh da cho tuong duong véi phuong trinh
3x+2 _ 32%4—1 — 22(2—‘,—1 _ 2:E+2.
Dé thay = = 1 13 nghiém ctia phuong trinh.
Néuax>1thiz+2<2r+1,dodd
31‘+2 < 32:C+1. 22:(:+1 > 2Z‘+2‘
Hay VT < 0 < V P, phuong trinh vé6 nghiém.
Tuong tu, néu z < 1 thi phuong trinh cfing vo nghiem.
Vay x = 1 1a nghiém duy nhat ctia phuong trinh.
Bai tap tuong tu.

Bai tap 2.32. Giai phuong trinh log, z + logs(z + 1) = log,(x + 2) + logs(z + 3).
Huéng dan. Diéu kiéen z > 0. Nhan thiay x = 2 1a nghiem. Néu x > 2 thi
T+ 2 r+1 x+3

xr
- > > 1; > > 1.
2 4 "3 5

Suy ra

x T+ 2 T+ 2
log2§ > log, 1 > log,

hay log, z > log,(x + 2);

+1 +3 +3
log, xT > logs % > log; % hay logs(z + 1) > logs(z + 3).

Suy ra VT > V P, phuong trinh vo6 nghiém. Tuwong ti khi 0 < z < 2 thi

2 1
Tt <1;0<er <x+3<1.

0<
3 5

<

x
2
Suy ra

x4+ 2 T+ 2
1 < log,

+1 +3 +3
log xT < logg % < log; % hay logs(z + 1) < logs(z + 3).

log, ; < log, hay log, z < log,(x + 2);

Suy ra VT < V P, phuong trinh vo nghiém. Dap s6. x = 2.

Bai tap 2.33. Giai phuong trinh log, z + logs (2x + 1) = 2.
Huéng dan. Diéu kién x > 0. Nhan thay = 2 1a nghiém. Néu « > 2 thi

logy z > logy, 2 = 1; logs(2z + 1) > logs(2.2+ 1) = 1.

Suy ra phuong trinh vo nghiém. Tuong ti khi 0 < 2 < 2. Dap sb. v = 2.

40


http://www.vietmaths.net/

HAM SO MU VA LOGARIT BUI QUY

Bai tap 2.34. Giai phuong trinh log,(x + 1) =1g1,5.
Huéng dan. Dieu kien x > 0; v #1. Néu O <z < 1thiz+1> 1, do do
log, (r+1) <log,1=0=1g1 <1gl,5.
Do d6 phuong trinh vo nghiém. Twong tu, khi > 1 thi
log,(x+1) >log,x=1=1g10 > 1g1,5.
Dép s6. Phuong trinh vo nghiem.

d) Phuong phap ham sb
Phuong phap gidi. St dung tinh dong bién, nghich bién ctia ham s6, dua viéc gidi phuong
trinh mi, phuong trinh logarit vé giai phuong trinh dai s6 (nho tinh chat: Néu f(u) don diéu va
f(u) = f(v) thi u =v).
Vi du 2.31. Giai phuong trinh

1—a? 1-2x 1

2 22 _2;722__&.
2 =z

Lai giai. Didu kien = # 0. Nhan thay

1—2¢ 1— a2 2 — 2 2 1 1
x? x? x? x )

Do d6 phuong trinh tuong duong v6i phuong trinh

217}2_2%:1<1—2$_1—x2)

2 2 2
<:>21;zr2+1 1—$2_21;2rz+1 1—2x
’ 9 g2 7 20 x2

t PR )
Mat khac f(t) = 2"+ 3 1a ham s6 dong bién trén R, do d6 tur

suy ra

Tu d6 dé dang tim duge x = 2 1a nghiém duy nhat ciia phuong trinh.
Vi du 2.32. Giai phuong trinh

572 _ gri-z-1 + (z — 1)2‘
Lo&i giai. Phuong trinh tuong duong véi

5m—2 —r—1= 5m2—x—1_'_x2 —

&5 45— 1) =577+ 5(z% — 2).
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Xét f(t) = 5"+ 5t (t € R). Dé thay f(¢) luon dong bién. Mt khac

fle=1) = f(a® —x),
do do
r—1=2%—1z.

Tu d6 dé dang tim duge x = 1 1a nghiém duy nhat ctia phuong trinh.

Bai tap tuong tu.

187 4+ 327 — 127 — 167 —5
Bai tap 2.35. Giai phuong trinh 5.
ai tap BT CR R EE T
Hutdng déin. Viét phuong trinh vé d - =5 b
ng dan. Viet phuong trinh vé dang 3T+ 47 9T 1 16T 21’ ay

2% D 22w 5

i dr 1 34 ap

2t 5 N . . .
—3aa + n luén dong bien. Dap so. Phuong trinh vo nghiém.

Bai tap 2.36. Giai phuong trinh 22" 4 3% =22 4+ 3%t 4 o+ 1.
Huéng dan. Cong thém 2% vao ca hai vé, viét phuong trinh vé dang

2% 432" por—9ortl L gzl 4 4 .
Xét ham s6 f(t) =2"+ 3"+t (t € R).

Xét ham s6 f(t)

20 +1

(z—1)*
. . —1 . N

Hudng dan. Dieu kién =z > - # 1. Viet phuong trinh ve dang

Bai tap 2.37. Giai phuong trinh 22? — 6z + 2 = log,

2(x — 1)? + logy[2(z — 1)?] = (22 + 1) + log, (22 + 1).

2 . 3+ VT
Xét ham s f(t) =t + logyt (t > 0). Dap so. v = 2\/_.

202 + 1 Ve +2
2?42 gV
Huéng dan. Logarit co s6 3 hai vé, viét phuong trinh vé dang
logs (222 + 1) + V222 + 1 = logg(2* + 2) + Va2 + 2.
Xét ham s f(t) = logst + /'t (t > 0). Dap s6. x = £1.
Bai tap 2.39. Giai phuong trinh 2.20V*=2” = Jog, (2z).
Huéng dan. Diéu kién z > 2. Bién do6i phuong trinh vé 2°~! = log,(2x).
Dat y =277 y > 2 thi z = 1 + log, y = log,(2y). Tit d6 ta c6 hée

Bai tap 2.38. Giai phuong trinh

y = log,(2%), 2Y = 2z,
x =log,(2y), & {27 =2y,
z,y > 2 Yy > 2.

T do suy ra y.2Y = 2.2 Xét ham s6 f(t) = t.2° (t > 2) dong bién. Suy ra z = y.
Dap s6. x =1, x = 2.
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2.6 BAT TAP VE BAT PHUONG TRINH MU VA BAT PHUONG
TRINH LOGARIT

Phuong phap giai. Cac phuong phap giai bat phuong trinh mi va bat phuong trinh logarit ciing
tuong tu nhu gidi phuong trinh mi va phuong trinh logarit, bao gom: dua vé bat phuong trinh
mil, bat phuong trinh 16garit co ban (dua vé ciing co s6, dat an phy, mii héa hogc 16garit héa); st
dung do6 thi; st dung tinh chat ctia ham s6 mii va ham s logarit.

Sau day, chung toi dua ra cac vi du minh hoa.

Vi du 2.33. (Dua vé cung cd s6)

Giai cac bat phuong trinh
a) 3:(:2+2:c—15 > 1 b) (\/5+ 2)96-1-1 > <\/g _ 2):{:—3;
c) logi (2% + 22 —8) > —4; d) logglogi (2* — 1) < L.

Loi giai. a) Bat phuong trinh tuong duong véi

37215 o 30 oy 42 1 90p 155 0& >3V < 5.

Vay tap nghiém ciia bat phuong trinh 1a D = (—o0; —5) U (3; +00).
b) Nhan xét ring /5 — 2 = (v/5 +2)7!, do d6 bat phuong trinh c¢6 thé viét thanh

(V5+2)" ™ > [(VB+2) "= (V5+2P "o 2+1>3 -2 > 1.

Vay tap nghiém ctia bat phuong trinh 1a D = [1; +00).
¢) Ta c6 diéu kién ctia bat phuong trinh 1a 22 + 22 — 8 > 0. Khi d6 ta c6 thé viét bat phuong trinh
duéi dang

log%(at2 +2r—8) > log1 16.

1 . .
Vi co s0 3 nhé hon 1 nén bat phuong trinh trén tuong duong véi hé

22 +20 —-8>0 r<—4Vze>?2 —6<r<—4
~ ~
7?4+ 2r —8 <16 —6<r<4 2 <z <4

Vay tap nghiém clia bat phuong trinh da cho la D = [—6;4) U (2; 4].
d) Diéu kién 2> — 1 > 0 < |z| > 1. Bat phuong trinh tuong duong véi
logglogy (¢” — 1) <logz3 & 0 <logy(z* —1) <3
1 1
& log%1<log%(x2—1)<log%§(:) 1>x2—1>§
9 3
<:>2>x2>§<:> V2 > |z| > —— (théa man).

22

Vay tap nghiém ctia bat phuong trinh la D = ( —V2

;2_\/35) U (2\3/5;\@)-

Vi du 2.34. (Dat an phu)
Giai cac bat phuong trinh sau

43



HAM SO MU VA LOGARIT BUI QUY

450
0,47 — 2,511 > 1, 5; b
a‘) Y Y Y ) )4I_3£B

¢) 2(lgz)? + (1 —v2)1ga? > 2v/2; d) 2log)x + 5logs = + log, v — 2 > 0.

1
0,4

< 4;

Loi giai. a) Vi 2,5 = = 0,47" nén béat phuong trinh c6 thé viét lai thanh

0,4° —2.5.0,47% —1,5> 0.
Dat t = 0,4° (¢ > 0), ta c6 bat phuong trinh dai s6

t < —1 (loai)

2_ —
“—-1,5t-2,5>0% L>2’5‘

Khi d6 ta c6 0,4" > 2,5 hay 0,4% > 0,471, do d6 & < —1.
b) Chia ca tit va mau cho 4* (4* > 0), ta c6

3\ .
bat <Z> =1t (t > 0), ta c6 bat phuong trinh

1
— 4 <0&
1-—t t—1

3
>0« t<ZVt>1'

3
Vlt>0néntacé()<t<1hoéct>1.T1‘Idésuyrax>1hoécx<0.
c) bat t =lgz, x > 0, ta cb

27 +2(1 - V2t >2V2 & t < —1ViE> V2

1
Do do6 ta ¢6 lgm<—1<:> m<1—0
lgx>\/§ x> 10V2

d) Tuong ty, dat ¢t = log, z, ta c6 bat phuong trinh
203 + 5t +t —2 >0

hay

(t+2)2t* +t—1) > 0.

. 1

Bat phuong trinh nay c6 nghiém —2 <t¢ < —1 hoac t > 7
1 1

Suyra1§x§§hoacm2\/§.

Vi du 2.35. (Ma héa hoac logarit hoa)
Giai cac bat phuong trinh

a) x'o82® < 32 b) (2% +z+1)% < 1;
c) logiz +logyz > 1; d) log, (5z* — 8x + 3) > 2.
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Loi giai. a) Véi dieu kien x > 0, 1ay logarit co s6 2 ca hai vé ta c6
log, 2. logy z < 5 < —V/5 < logyz < V5.

T d6 suy ra 27V < p < 2V5,
b) Ta chi ¥ 22 + x + 1 > 0. Logarit co s6 10 hai vé ra c6

{x>0,

rlg(x®* +r+1) <0< lg(z" +o+1) <0
x <0,
lg(x®> +x+1) > 0.

Hé thi nhat vo nghiém, hé thi hai cho ta nghiem z < —1.
¢) Doi vé logarit co s6 10, ta c6

lgx lgx lgh —lg4

20 L 27 5 - lgx >1.
| 1+lg4_ < lg5.1g4 &1 =
5

lg5.1g4

T do6 suy ra x > 101e5-1e1,
d) Bat phuong trinh tuong duong véi

z>1, . 0<z <,
hoac
5% — 8x 4+ 3 > 2 522 — 8z + 3 < 22

) 3 1 3
Hé thi nhat cho nghiém = > 5; hé thit hai cho nghiém 5 <x< 5
Vi du 2.36. (Stt dung tinh chat ctia ham s6 mi, ham s6 logarit)
Giai cac bat phuong trinh

) (5) +2(5) +3(3) <
Y \6 3 2 ’
b) logy (V2?2 —5x + 5+ 1) + logg(z® — 5z +7) < 2.
1\= 1\= 1\= . .
Lai gidi. a) Dat f(z) = (6> +2(§) +3(§) . Nhan thay f(2) = 1. Mat khéc, f(x) Ia téng cla
cac ham s6 nghich bién tréen R, do d6 f(x) ciing 1a ham nghich bién. Tt d6 ta c6

flz)<1l=f(2) < z>2.

Vay tap nghiém ciia bat phuong trinh 1a D = (2; +00).
b) Dat t = V22 — bz + 5 (¢t > 0), bat phuong trinh trd thanh

log,(t + 1) + logy (t* + 2) < 2.

Xét f(t) = logy(t + 1) + logs(* + 2) trén [0; +00). Do t > 0 nén log,(t + 1) va logs(t? + 2) déu la
cac ham s6 dong bién, do d6 f(t) dong bién tréen [0; +00).
Lai c6 f(1) =2, tit d6 suy ra t < 1. Giai ra ra dugc

5—+5 5445
2

1<z < hoac 5 <z <A4.
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Bai tap tuong tu.
Bai tap 2.40. Giai cac bat phuong trinh

a) 5°6 77 < 1 b) (V2+ 1T < (v2 - 1)
c)lg(z? —x—2) < 21g(3—x); d)Injz—2|+In|z+4] <3In2.
Huéng dan. a) Cha y ring 5% <1< M <0valoggy N <0< 0< N < 1. Dap s6. © > 0.
b) Dap s6. Tap nghiem D = (—1;2] U [3; +00).
c) Dap s6. Tap nghiem D = (—o0; —1) U (2; %)
d) Dép s6. Tap nghiem D = [—1 — /17; —2] U [0; —1 + /17].
Bai tap 2.41. Giai cac bat phuong trinh
a) 9517 e 4 geoste > 0, b) 887 — 19.2'7 — 6.4'8% + 24 > 0;
¢) /1ogy (322 — 4x +2) + 1 > logy (322 — 4z + 2); d) y/log, V7z.log; x < —1.

Huéng dan. Dat an phu. Dap s6. a) x = kr V x = g + 2km (k € Z);

1 7 1
b)0<x <1V z>1000; c) —1<x§§ v 1§x<§;d)0<x<4—9

Bai tap 2.42. Giai cac bat phuong trinh

a) AT 10.z%; b) = > 2
¢) 2 #Her=4 5 10000;  d) log,»(3 — 22) > 1.
—1
Hué6ng dan. Mi héa hodc 1ogarit hoa. Dap s6. a) 0 <z < 1; b) z = 7
)1<<1v >100;d) -3 <x < —1
00 =" 10 0 e

Bai tap 2.43. Giai cac bat phuong trinh
a) 3Vett 4 gvaett 5 13, b) log, vV + 1+ logs v3x +9 > 1.
Huéng dan. St dung tinh chat ctia ham s6 mii, ham s6 logarit. Dap s6. a) x>0; b) x>0.

Bai tap 2.44. Giai bat phuong trinh  log,(z® — 1) > 12 — 22
Huéng dan. Vé do thi hai ham s6 y = logy(2? — 1) va y = 12 — 2?2 trén cing mot he truc toa do
(chii ¥ cac giao diém 1a (—3;3); (3;3)). Dap s6. v < —3 hodc x > 3.

2.7 BAI TAP VE HE PHUONG TRiNH MU VA HE PHUONG TRINH
LOGARIT

Phuong phap giai. Thong thuong, dé giai mot hé phuong trinh, ta sit dung cac cach nhu: rit
an, dit an phy, stt dung ham s6,... D6i v6i hé phuong trinh mil va hé phuong trinh légarit ciing
vay.

Sau day la cac vi du.
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Vi du 2.37. (Rit an)
Giai cac hé phuong trinh

T—y=2 273V = 12,
a) q . o 1 b)
3= 3229 = 18;
z +1y = 30, & a? Ixy”‘,
Inz +Iny =3In6; logggzlogyx.

Loi giai. a) Tt phuong trinh tht nhat ta c6 y =  — 2, thay vao phuong trinh thit hai, ta dugc
3m2+w—2 — 3—2‘
Do d6 2> +x —2= —2nén o =0 hodcx = —1. Suy ra y = —2 hodc y = —3.

Vay hé c6 hai nghiém la (0; —2) va (—1; —3).
b) Lay logarit co s6 2 ca hai vé ciia hai phuong trinh, ta c6

x +ylog,3 =2+ log, 3,
xrlogy 3 +y =1+ 2log, 3.

Day 1a hé phuong trinh bac nhat hai an z,y. Nhan ca hai vé ctia phuong trinh thi nhat véi log, 3
roi trit cho phuong trinh thit hai, ta dugc

y(logs3 —1) =logid — 1< y=1.

Dé dang suy ra x = 2. Vay he c¢6 nghiém duy nhat (2;1).
¢) Diéu kién z,y duong. Tt phuong trinh thit nhat suy ra y = 30 — . Thé vao phuong trinh thi
hai ta dugc

Inz+1n(30 — ) =3In6 < Inz(30 —z) = In6>.

Suy ra x = 18 hoac « = 12. T d6 suy ra hé c¢6 hai nghiém (18;12); (12; 18).
d) Diéu kien z > 0,y > 0,y # 1. V6i diéu kién nay thi phuong trinh thit nhat tuong duong véi
x = y2. Thé vao phuong trinh thit hai ta dugc

logy y = log, Ve y=4.
Suy ra x = 16. Vay he c¢6 nghiem duy nhat 1a (16;4).

Vi du 2.38. (Dit an phy)
Giai cac hé phuong trinh sau

2cot x+siny __
9 Y =3,

log, /zy = log, v,

a . b
) Loy — g1emte — o, Norro—s,
) 2lgx — 3lgy = —5, Q) VT +2lgy =3
c
3lgx +4lgy = 28; x—3lgy? = 1.
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U = gsinm

greots (1> 0,0 < 0). He tr6 thanh

u+v =2,

u.v = —3.
Khi d6 u,v la nghiém ctia phuong trinh ¢2 — 2t — 3 = 0. Phuong trinh nay c6 hai nghiém ¢t =
—1,t=3. Viu>0,v <0 nén u=3,v=—1. Thay lai, ta dugc

V=

Lai giai. a) Dat {

Y=~ + 2%
gsiny — 3 siny = 1 5§r
{ 2cot x = Y 2 A y:_+2l€ﬂ' (k,lEZ)
—9 = -1 cotx =0
r=—+Ir
2
b) Diéu kieén z,y > 0,2 # 1,y # 1. He tuong duong vé6i
! log, z 1= —
- — og, T =
5 logy(zy) =log,y, 108 log, z”
2 42V = 3 27 4 v =3,

L 1
Gial phuong trinh thtt nhat an ¢ = log, x ta duge ¢ = 1;¢ = —2 do d6 « = y hodc z = —.
Yy
. 3
V6i x = y, the vao phuong trinh thi hai ta duge z = log, 5

1 )
Voi z = —, the vao phuong trinh thit hai ta duge
Yy
1
W42 =3 (y>0,y#1).
Phuong trinh nay vo6 nghiém, that vay
o Néuy>1thi2¥>2va2¥ >2°=1 suyra VT >3 = VP;
1
e NeuO0<y<1thi2v>1va2s¥ >2=2 suyraVT >3=VP.

. 3 3
Vay hé phuong trinh ¢6 nghiém duy nhat 1a (log, 3 log, 5)
¢) Diéu kién x,y duong. Dat v = lgz,v = lgy, ta c6 he

2u — 3v = =5,
3u +4v = 18.
Giai hé nay ta duge u = 2,v = 3. Tu d6 suy ra z = 100, y = 1000.

Vay hé phuong trinh c¢6 nghiém duy nhat (100; 1000).
d) Diéu kién z,y duong. Dat u = \/z, v =1gy (u > 0). Ta c6 he

u—+2v =3, 20=3—u u =
= =
uw?—6v=1 wW+3u—10=0 v =

Tit d6 tinh dude z = 4,y = /10.

N — DN
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Vi du 2.39. (St dung ham sb)
Giai cac hé phuong trinh

2) 2"+ 2x =3 +vy, b) logs v +3 =1+ logsvy,
2V +2y =3+ logy vy +3 =1+ loggz.

Loi giai. a) Trit hai phuong trinh theo vé, ta duge 2% + 3z = 2Y + 3y.

Xét ham s6 f(f) = 2! + 3t. Dé thay f(t) dong bién tren R. Do d6 tit f(x) = f(y) suy ra z = y.

Thay vao phuong trinh thit nhat ta duge 2% = 3 — z. Phuong trinh nay c6 nghiém duy nhat z = 1.

Vay hé c¢6 nghiem duy nhat (1;1).

b) Diéu kién z,y duong. Hé phuong trinh tuong duong véi he
logy(x + 3) = 2(1 + logz v), ()
2(1 +logg x) = logy(y + 3).

Cong vé v6i vé hai phuong trinh ctia he (%), ta c6

logy(x + 3) + 2logg x = 2logs y + logy (y + 3).

Xét ham s6 f(t) go(t + 3) + 2logy t trén mién (0; +00). Dé thay ham s6 luon dong bién trén
(0;400). M (:17) ( ) nén z = y. Thay vao mot trong hai phuong trinh ciia hé (x) ta duge

logy(z + 3) = 2(1 + logs x)
hay
2 2 2 1083 2
43 = 2 (1+loggw) _ 4.2log3x — 4.2log3 2.logy z* _ 4. (210g2m )

& r+3=41"81e glTlesd 3 plesd — gy ()

Xét g(x) = x'718s1 4 3 71834 trén khoang (0; +00). Ta ¢
g (x) = (1 —logg4)r~83% — 3. log, 4.0~ 17184,

Thay ngay ¢'(z) < 0,Vz € (0;4+00), do d6 g(x) nghich bién trén (0; +o0c). Mt khac g(1) = 4. Vay
r = 1 13 nghiém duy nhat ctia phuong trinh (xx).

Hé phuong trinh da cho ¢6 nghiem duy nhat 1a (1;1).

Bai tap tuong tu.

Bai tap 2.45. Giai cac hé phuong trinh

) {Sx_ﬂy — 92t b) 9T gy — 8.
37 27Y = vl 1g(11 — z) — 1g(y + 100) = —1;
{(x +y)* =(r—y), d 3.2V =972,
log, v —log, y = 1; log 5z —y) = 2.
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Huéng dan. a) Lay logarit co s6 2 va co s6 3. Dap s6. (4; —6).
b) Lay logarit co s6 2. Dap so. (1;0).
p . 721
¢) Thé z = 2y tit phuong trinh thit hai vao phuong trinh tht nhat. Dap so. (57 §)
d) Thé # = y + 3 tit phuong trinh thit hai vao phuong trinh thit nhat. Dap so. (5;2).

Bai tap 2.46. Giai cac hé phuong trinh

1 1 1-2log,y _ .2
==y, y' TRy =g,
zy = 40, 3ler — 4ley,

C) 1 A d) g4 __ Ig3
'8y = 4; (4z)et = (3y)=*.

Huéng dan. a) Dat u =z + y,v = z — y, tim duge u = 12,v = —2. Ddp 6. (5;7).
b) Lay logarit co s6 x. Dat t = log, y. Dap so. (16;4).
c) Lay logarit co s6 10 hai vé phuong trinh thi hai. Dap s6. (10;4), (4;10).

) . . /11
d) Lay logarit co s6 10 céc ve. Dap so. <Z’ g)
Bai tap 2.47. Giai cac hé phuong trinh sau

g 13 Y=y b) z —y = (logyy — log, ) (2 + zy),
22+ ay+y? =12 3 +y® = 16.

Huéng dan. a) Bién doi phuong trinh thi nhat thanh 3% + 2 = 3¢ + y, xét ham s6 f(¢t) = 3" + t.

b) Dieu kién x,y duong. T phuong trinh thit nhat suy ra duge z = y (dya vao tinh dong bién
clia ham s6 y = log,t (t > 0)). Dap so. (2;2).

I
S n’+n
n=0
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