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Tong hop phuong phdp gidi phuong trinh mi: Pat
an phu va Logarit héa

Trong chuong trinh Toan [6p 12, phuong trinh mi la mét ndéi dung quan trong
va thuong xudat hién trong cac ky thi. Bén canh cac phuong phdp co ban nhu
dua vé cung co s6, c6 hai phuong phap nang cao hiéu qua dé giadi quyét cac bai
todn phuc tap hon la dat an phu va logarit héa. Tai liéu nay sé hé théng hda

chi tiét hai phuong phap nay.
Phuong phap 1: Giai phuong trinh mi bang ciach dat an
phu

Pay la phuong phap bién déi phuong trinh md ban dau thanh mot phuong trinh
dai s6 quen thudc (nhu phuong trinh bac hai, bac ba,...) bang cach dat moét an

phu thich hgp.
Dang 1: Pua vé phuong trinh bac hai, béac ba

Phuong phap nay ap dung khi cadc s6 hang trong phuong trinh cé thé biéu dién

gqua moét liy thtra chung.

e Dang tong quat: a. [k (f(x))]"2 + b.[kA(f(x))] + ¢ = 0 (hodc bac
cao hon).

e Cach giai:
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1. Bién doi phuong trinh vé dang téng quat trén.
2. Dat an phu t = k™ (f(x)). Luu y diéu kién quan trong: t > 0.

3. Thay vao phuong trinh, ta dugc moét phuong trinh dai s6 theo t: a.t”2 +

b.t +c¢c =0.

4. Gidi phuong trinh tim t, so sdnh véi diéu kién t > 0 d€ nhan cac nghiém

hop €.

5. V&i moi nghiém t théda man, ta gidi phuong trinh mi cobadn kA (f(x)) =

t détim x.

Vi du minh hoa:

Vi du 1: Gidi phuong trinh 92x - 4.3"x + 3 = 0.

Phén tich: Ta nhan thady 9°x = (322)"x = (3”x)”*2. Do dé, phuong trinh c6
thé dua vé dang bac hai theo 37x .

Bai giai:

1. Phuong trinh da cho tuong duogng véi: (37x)"2 - 4.3"x + 3 = 0.

2. batt = 3~x. Diéu kién: t > 0.

3. Phuong trinh tré thanh: t~2 - 4t + 3 = 0.

4. Giadi phuong trinh bac hai theo t, ta cé hai nghiém: t = 1 hoac t = 3.

5. Ca hai nghiém déu théa man diéu kién t > 0. Ta xét hai trudng hop:

oVéit=1,tacéd 3*x =1 => 3"x =3"0 =>x =0.

oVGit=3,tacd 3*x = 3 => 3"x = 3] => x = 1.
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6. Vay, tap nghiém cua phuong trinh la S = {0; 1}.

Vi du 2: Gidi phuong trinh 472 (x+1) - 6.2°(x+1) + 8 = 0.

Phén tich: Ta bién d6i cac Iy thira d€ xuat hién 2°x : 47(x+1) = 4.4°x

4. (2"x)"2 va 2" (x+1) = 2.2"x.

Bai gidi:

1. Phuong trinh tuong duong: 4.47x - 6.2.2"x + 8 = 0 => 4. (2"x)"2 -
12.2"x + 8 = 0.

2. Chiacd haivé cho4: (272x)"2 - 3.2°x + 2 = 0.

3. batt = 2~ x (Diéu kién: t > 0).

4. Phuong trinh tré thanh: t~2 - 3t + 2 = 0.

5. Gidirata duoct =1 hoact = 2 (ca hai déu théa man t > 0).

6. oV6it=1, 2"x =1 =>x = 0.

oVGit=2, 22x = 2 => x = 1.
7. Vay, tap nghiém ctia phuong trinh la S = {0; 1}.
Dang 2: Phuong trinh dang cap
Phuong trinh c6 dang dang cdp déi vdi hai co sé khac nhau.

« Dang téng quat:a. AN(2f (x)) + b. (A B)A(f(x)) + c.Br(2f(x)) = 0.

e Cach giai:
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1. Chia cd hai vé cla phuong trinh cho B*(2f (x)) (hoac AM(2f(x)) , gid s

Br(2f(x)) !'= 0, diéu nay ludn dung).
2. Phuong trinh tré thanh: a. (A/B)A(2f(x)) + b. (A/B)A(f(x)) + ¢ = 0.

3. Pay la phuong trinh dang 1. Ta dat t = (A/B) "~ (f(x)) (véi t > 0) va giai

tuong tu.

Vi du minh hoa:

Vi du 3: Gidi phuong trinh 6. 97x - 13.6"x + 6.4"x = 0.

Phan tich: Ta thdy 97x = (372)Ax , 4°x = (2°2)"x ,va 6°x = (2.3)"x .Day
la dang dang cap véi A=3, B=2.

Bai gidi:

1. Chia ca hai vé cta phuong trinh cho 4*x (lubn duong), ta dugc:

6. (9"x/ 4”x) - 13.(6"x/4”"x) + 6.(4"x/4*"x) =0

=> 6.(9/4)"x - 13.(6/4)"x + 6 = 0
=> 6.[(3/2)"x]"2 - 13.(3/2)"x + 6 = 0

2. batt = (3/2)~x (Diéu kién: t > 0).
3. Phuong trinh tré thanh: 6t22 - 13t + 6 = 0.

4. Giadi phuong trinh bac hai, ta dugc hai nghiém: t = 3/2 hoac t = 2/3 (cd hai

déu thda man).
5. oV&it=3/2,tacéd (3/2)"x =3/2 =>x = 1.

o VGit=2/3,tacd (3/2)"x = 2/3 => (3/2)"x = (3/2)7(-1) => x = -1
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6. Vay, tap nghiém cula phuong trinh la S = {1; -1}.

Phuong phap 2: Giai phuong trinh mi bang cach logarit
hoa
Phuong phap nay duogc st dung khi hai vé clia phuong trinh la cac lly thira c6

co s6 khac nhau va khéng thé dua vé cung mét co s6. Y tudng chinh la 18y

logarit hai vé theo mot co s6 thich hgp (thudng la co s6 10 hodc co sb e).
Dang 1: Phuong trinh a”~(f(x)) = b
e CONg thuc: Véi a, b >0, a!=1,tacéar(f(x)) = b =>f(x) =
| og_a(b).
e Cach giai: Day la dinh nghia cla logarit, ta chi can ap dung truc ti€p céng
thiec.
Vi du minh hoa:
Vi du 4: Gidi phuong trinh- 32 (2x - 1) = 5.
Bai giai:
1. Ap dung céng thic logarit, phuong trinh tuong duong:
2x - 1 = log_3(5)

2. Chuyén vé dé tim x:

2x = 1 + log_3(5)
= x = (1 +1log_3(5)) / 2

3. Vay, nghiém cla phuong trinhla x = (1 + log _3(5)) / 2.
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Dang 2: Phuong trinh a” (f(x)) = b~ (g(x))
e Cach giai:
1. LAy logarit hai vé theo mét co s6 ¢ > 0, ¢ '= 1 (thudng chon ¢ = 10 hoac ¢

= e).
log_c(a(f(x))) = log_c(b™(g(x)))

2. St dung cong thirc 1og c(M?) = ?2.1og_c(M dé& ha sé mi xudng:
f(x).log c(a) = g(x).log _c(b)

3. Pay la mot phuong trinh dai so theo x (thuong la bac nhat hoac bac hai).

Giadi phuong trinh nay dé tim x.

Vi du minh hoa:

Vi du 5: Gidi phuong trinh 22 (x+1) = 37(x-2) .

Bai gii:

1. Lay logarit tu nhién (In) cé hai vé cla phuong trinh:
| n(27°(x+1)) = 1 n(37(x-2))

2. Ap dung c6ng thiic ha sé mi:
(x+1)1n(2) = (x-2)1n(3)

3. Day la phuong trinh bac nhat doéi véi x. Ta ti€n hanh nhan pha va nhém céc
so hang chia x:
x.1n(2) +1n(2) = x.1n(3) - 2.1n(3)
=> x.I1n(3) - x.1n(2) =1n(2) + 2.1n(3)
=> x(In(3) - In(2)) =1In(2) + In(3"2)
=> x.1n(3/2) = 1n(2) + In(9)

=> x.1n(3/2) = In(18)
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4. Gidi tim x:
x = In(18) / 1n(3/2) hodc céthéviétla x = log (3/2)(18) .
Vi du 6: Gidi phuong trinh 58 (x"2) = 77x .
Bai giai:
1. Diéu kién: x thudc R. Lay logarit co s6 10 (log) hai vé:
| og(5™(x"2)) = log(7"x)

2. Ha s6 mu:
x"2.10g(5) = x.log(7)

3. Chuyén vé va dat nhan t& chung:

x"2.10g(5) - x.log(7) =0
=> x(x.log(5) - log(7)) =0

4. Phuong trinh tich nay cho ta hai truong hop:

o X.log(5) - log(7) =0 => x.log(5) =1log(7) =>x =1log(7) /
| og(5) = log 5(7)

5. Vay, tap nghiém cuta phuong trinh la S = {0; log 5(7)}.
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Bang so sanh hai phuong phap

Tiéu chi

Phuong phap Pat an phu

Phuong phap Logarit hoa

Uu diém

Luu y
quan

trong

Phuong trinh chra céc lGy thua co
thé bi€u dién qua mot lly thira
chung (vidu a”*(2x), a”x ) hoac

c6 dang dang cap.

1. Bién d6i phuong trinh.
2. Dat dn phu t > 0.
3. Giadi phuong trinh dai s6 theo t.

4. Thay t tim dugc dé€ giai tim x.

Pua bai todn phirc tap vé dang
phuong trinh dai sé quen thudc, dé
gidi. Nghiém tim duogc thudng la s6

dep (nguyén, hitu ti).

Bat budc phai dat diéu kién cho an
phu (t > 0) va kiém tra lai nghiém

t trudc khi gidi tim x.
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Phuong trinh cha cac lay
thira c6 co s6 khac nhau,

khéng thé dua vé cung co so.

1. Lay logarit hai vé theo co
so phu hop.

2. DUng tinh chat logarit dé
ha s6 md.

3. Giai phuong trinh dai s6

thu dugc dé tim x.

Gidi dugc mot 16p cac bai
toan réng hon, dac biét khi
co s6 khong cd moi lién hé.
La phuong phap téng quét.
Can ndm virng cac cong thuc
bién dGi logarit. Nghiém tim

dugc thuong 6 dang logarit,

cong kénh hon.
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Bai tap van dung

1. Bai 1: Gidi phuong trinh 4~x - 22(x+3) + 12 = 0.
Hudng dan: Viét lai phuong trinh thanh (22x)"2 - 8.2”x + 12 = 0.Dat t

= 2"x (t>0).

2. Bai 2: Gidi phuong trinh 2. 16"x - 17.4"x + 8 = 0.
Huéng dan: Viét lai phuong trinh thanh 2. (42x)"2 - 17.4"x + 8 = 0. Dat

t = 4~x (t > 0).

3. Bai 3: Gidi phuong trinh 5°(x-1) = 37(2x+1) .
Huéng dan: Lay In hoac log hai vé. Ta dugc (x-1)In(5) = (2x+1)In(3) .

Gidi phuong trinh bac nhat tim x.

4. Bai 4: Gidi phuong trinh (sgrt(5)+2)"x - (sqgrt(5)-2)"x = 2.
Hudng dan: Nhan xét (sqgrt(5)+2)(sqrt(5)-2) = 5 - 4 = 1, suy ra
(sqrt(5)-2) = 1/(sqrt(5)+2) = (sqrt(5)+2)~(-1) . Dat t =

(sgrt(5)+2)*x (t > 0). Phuong trinh tréthanh t - 1/t = 2.
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