Chwong 11
PHAN THUC PAI SO
Chuyén dé 9. PHAN THU'C PAI SO. TINH CHAT PHAN THUC PAI SO

A. Kién thire cin nhé

1. Phén thirc dai s6
. . A
® Mot phén thirc dai s6 ( hay noi gon 1a phan thirc ) 1a biéu thirc c6 dangE , trong d6 4, B 1a nhitng da

thirc va B khac da thic 0. A4 duoc goi 1a tir thire ( hay tir), B dugc goi 1a mau thire ( hay mau).
e Mai da thire ciing duoc goi 1a mot phan thirc 6 mau thirc bang 1.

e Mai sb thyuc a bat ky ciing 1a mot phan thiec.

A C . .
e Hai phan thl'rcE VéB goi la bang nhau néu 4.D =B.C.

2. Tinh chat co ban cta phan thire

& Tinh chdt co ban.
- Néu nhén ca tr va miu cia mot phan thire véi ciing mot da thie khac 0 thi dwoc mot phan thire méi
bang phén thic di cho:

A _ AM . , , ,
— =———( M la da thtc khac da thuc 0).
B BM

- Néu chia ca tir va miu ctia mot phan thirc cho mét nhén tir chung cia chung thi duge mot phan thic méi

bang phan thic da cho:

A A:N

— =——( N la nhan t& chung 0).
B B:N

& Quy tdc déi dau.

C oz x . A -4
Neéu doi dau ca tr va mau cua mot phan thire thi dugc mot phan thirc bang phan thirc da cho: — =—B.
B. Mt s6 vi du
2 -
Vi du 1: Tim da thirc A, biét rang: 43; 16 :é.
X +2x x

Giai

Tim cach giai.

% : , A _C o
bé tim da thuc A, chung ta dungE :B khi va chi khi: 4.D =B.C.
Trinh bay loi giai

4x*-16 A
U————— =—.suyra

T 2
X +2x X



y :,\:(él)c2 - 16) :x[QX)z - 42} :x(2x- 4)2x+4) _x.2(x- 2).2(x+2)

Xt +2x X +2x x(x+2) - x(x+2)
=4(x- 2)=4x-8
i Cn 5 ) . _2016x+2017y
Vidu 2: ChoO<x<y va2x®+2y° =5xy. Tinh gia tri ctia P’ = -2y

Gidi
Tim cach gidi. Quan sat, chung ta nhan théy gia thiét chtra da thirc bac hai ddi voi bién x, y, con két luan 1a
phan thirc ma tr va mau 13 da thie bac nhat ddi voi bién x, y. Do vay chung ta tim mdi quan hé giita x va y
tir gia thiét dé biéu dién x theo y hodc nguoc lai. Vi suy nghi dy, chang ta phan tich da thirc thanh nhan tir
tir diéu kién thir hai.
Trinh bay cach giai
Tu 2x? +2y* =5xy & 2x7 - 5xp+2y* =0
2x7 - dxy- xy+2y° =0 = x- y)(x- 2y) =0
Tacoy>x>0=2y>x= x-2y<0= 2x- y=0=> y =2x

2016x+2017.2
Tir d6 ta c6: P =~ X~ 6050.
3x- 22x

Vi du 3: Cho x, y théa man x” +2y° +2xy - 6x- 2y +13 =0.

x% - Txy +52
x-y .

Tinh gia tri ctia biéu thirc H =
Gidi

Tir gia thiét suy rax® +2xy + > + > - 6x- 2y +13 =0.

= (x+y)2 -6(x+)+9+)y" +4y+4 =0

o (+y-3V+(y+2) =0

x+y-3=0 x =5
f— (=4
y+2=0 y=-2

25-75.(-2)+52
=21
542

TodoétacoH =

Vi du 4: Cho biéu thirc x? - x- 1 =0. Tinh gi4 tri

~x®-3x7 +3x - X7 +2020

0= x0- x%-3x%-3x+2020

Gidi
Tim cach giai. Ta khong thé tim x dé rdi thay vao biéu thirc dugc, boi két qua x khong phai sé ty nhién,

thay vao Q tinh rét phirc tap. Do vay ta c6 hai dinh hudng:

e Hudng suy nghi tht nhat, viét tr thirc va mau thirc dudi dang (x? - x- 1).q(%) +1(x) xem phan phép chia



da thuc, tir 6 ta tim duoc Q.
e Hudng suy nghi tht hai, chung ta quan sat thay c6 dang hang dang thirc, bién doi gia thiét khéo 160 dé
xuét hién thanh tir thirc va mau thire.
Trinh bay loi gidi
Cach 1.
e Taco:

x- 3 4+3xt - 10 +2020 =(x7 - x- 1) - 227 #2x7 - x+1)+2021

e Taco:

X0 - - 3% - 3x+2020 =(x7 - x- D(x* +x° +2x7 +2x +1)+2021

Vi x2 - x- 1 =0thi tr s6 14 2011; miu sb 1a 2021.

2021
VayQ = =l

Cach 2.
e Tacox’-x-1=0= x> =x+1= x° =(x+1)

= X =X +3x* +3x+1= x°- X’ - 3x*- 3x =1

Suy ra mau s bang: 1 +2020 =2021.
e Taco:x’-x-1=0= x’'-x=lo (xz- x)3 =1

= x°-3x +3x*- X’ =1
Suy ra tir s6 bang:1+2020 =2021.

2021
VayQ = =l

n’* +4

Vidu5: ChoP = v6i n 1a s6 ty nhién. Hiy tim tat c cac sb tu nhién n trong khoang tir 1 dén 2020

n+5
sao cho gia tri ciia P chua toi gian.
Gidi
2
n +4
=n-5+
n+5 n+5

Taco:P = voin€ N.

Pé phan s6 P chua t6i gian thi UCLN (29;n+5) =d(d #1)
Khidon+5:d va29:d= d =29= n+5:29
Hayn+5 =29k (ke N*)= n =29k~ 5

Ma 1<n<2020= 1<29k- 5<2020 & 29k <2025

R it ke[1,2,3.....69]
29 29

Vay cac s6 tu nhién n can tim ¢6 dang n =29k - 5v6i k 6[1,2,3....,69}



Vidu 6. Vi gia tri nao cua x thi:

a) Gia tri ctia phan thirc 4 = duong;
x -
e Ao -10
b) Gia tri ctia phan thic B = am;
x+21
e A x-21
c¢) Gia tri cua phan thuc C = duong.
x -

Giai

Tim cach giai. Khi giai nhimg dang toan nay chimg ta can st dung kién thirc sau:

A .
e  Phan thuc ) co gia tr1 duong khi va chi khi A va B cung dau.

A .
e  Phan thuc ) c6 gia tr1 am khi va chi khi A va B trai dau.

Trinh bay loi giai
a) >0 x-9>0< x>0.
x-9
-10
b) <0e x+21<0e x<-21.
x+21
X-= 21 N N X N A - -
c) A >0« x-21va x- 10 cung dau; max- 10>x- 2lnénx- 21>0 hodcx- 10<0 < x>21 hodc
x-
x <10.

C. Bai tap van dung
9.1.

A X +3x+2

a) Tim da thtrc A, cho biét 5
x-2 x -4

M X +3x+2

b) Tim da thirc M, cho biét
x-1 x+1

Hwéng din giai — dap sé
Dung dinh nghia, ta c6:
a)A =(x+1). b)M =x* +x- 2.
Nhin xét. Ban c6 thé dung tinh chit co ban ctia phan thirc dé giai bai nay.
9.2. Cho a va b 1a cic s6 thoamana >b >0 vaa’ - a’b +ab® - 6b° =0 . Tinh gia trj cia biéu thirc

_a*-4p’

B=——.
b*- 4a*



Huéng dén giai — dap sb
T & - a’b+ab’ - 6b° =0
= a - 2a’b+a*b- 2ab* +3ab’ - 6b° =0
e (a- 20)(a® +ab +3b*) =0
Via>b>0= a>+ab+3b>>0 dodda-2b=0=> a =2b

. a*- 4b* _16b*- 4b*  12b* -4
VayB =——— =— — = =
b*- 4a* b'-64b" -63b" 21

9.3. Cho a, b théa man 104’ - 3b* +5ab =0 va9q* #b*

2a- b+5b- a
3a-b 3a+b

Tinh gia tri ctia biéu thirc P =

Hwéng din giai — dap sb

P _Qa-b)Ba+b)+(5b- a)Ba- b)
facom= Ga- b)Ga+b)

6a’ +2ab- 3ab- b* +15ab - 5b* + ab _3a2 - 6b* +15ab
9a” - b* 9q’ - b*

Tur gia thiét 104> - 3b% +5ab =0 = 5ab =3b*- 104°.

2 _ g2 2 _ 2 2 2
Tir dé suy raP:3a 6b ;I-9b2 30a _ 27cz +?;b —3
9a” - b 9a” - b

) 2020- 2015 2. 2
9.4. SO nao 1é6n hon: 4 =—— vaR :M.
2020 +2015 2020% +2015>

Huéng din giai — dap sb

_2020- 2015 _ 2020°- 2015° y 2020% - 2015°
(2020 +2015)  (2020+2015)  2020° +2015°

Ta co

= A<B

9.5. Vi gia tri nao cua x thi:

3
duong;
x-2 £

a ) Gia tri ciia phan thuc 4 =

b) Gia tri ciia phan thuc B = am;

x -
e s x-1
¢) Gia tri ctia phan thac C =—5 duong.
x-

Huéng dén giai — dap sb

>0 x-2>0< x>2.

A=
2) x-2

b)B = <0e x-3<0o x<3.

X-



x-1

c)C= >0 x-1vax-5 cing ddu; max-1>x-5nénx-5>0 hodcx- <0< x>5 hoicx<l.

x-95

9.6. Chirng minh v&i moi s6 nguyén dwong n thi:

3

Sn - 1a phan s6 khong t6i gian.
n+n+l
6n+1 .
b la phan so toi gian.
Ven+1 2P 8
Hwéng din giai — dap sb
(n-l)(n2+n+l) (n-l)(n2+n+1)
Ta c6 =
a) aCOnS-n2+n2+n+l nz(n3-l)+(n2+n+1)

(n- 1)(n2+n+l) 3

, n -1 , ,
vi vdi s0 nguyén duong n thin®> +n+1>1 nén——— 13 phan so khong toi
(n3- n2+1)(n2+n+1) gy £ n+n+l P 8

gian.
b) Pat UCLN(6n+1;8n+1)=d véide N
= 6n+lid = 24n+4:d

Sn+l:d= 24n+3:d
= (24n+4)- Q4n+3)id = 1'd = d =I.

= UCLN(6n+1;8n+1) =1 = Phan s6 tdi gian.
9.7. Tim gi4 tri 10n nhét cua phan thirc sau:

A=—F———" 3 ; B = > )
X" +2x+4 4x° - 4x+3

Huéng dén giai — dap sb
3

3
r=—mm <= =]
a) Taco G+1) +3 3

= Gi4 tri 16n nhit cia A 1a 1 khi x =- 1.

5
 B=— -
b) Taco (2x-1) +2

5
<=

2

e . 5 .. 1
Gia tri 16n nhat cua B 12‘15 khi x 25.

2x*-3

9.8. Cho2x+y =11z;3x- y =4z. Tinh gia tri O 2—)2 xzy.

X" +3y

Hwéng din giai — dap sé

Tu2x+y =11z va3x- y =4z suyra5x =15z= x =3z



Tu2x+y =11z vax =3z suyray =5z.

2x° - 3xy _18z° - 457 _-9
x> +3y* 922 +75z° 28

Thay vio biéu thirc: O =

9.9. Cho a, b théa man 54* +2b* =11ab vaa >2b>0.

2 gp2
Tinh gi4 tri cita bidu thite 4 =24 0"

a” +2ab
Hwéng din giai — dap sb

4 2 2 5 :b thOé nﬁa
Tir gia thiét: 5a* +2b> =llab = (5a- b)(a- 26) =0 = | > ( )

a =2b (loai)
2 2
Thay 5a =b vao A ta duoc: 4 :M =-11.
a” +10a
b
9.10. Cho4a’® +b* =5ab va2a>b>0. Tinh gia trj P =4§17b2
a -

Huwéng din giai — dap so

Tur gia thiét: 4a> +b* =5ab

< 4a’ +b* - 5ab =0 = 4a* - 4ab- ab+b* =0

4a =b(loai)

= (4a-b)a- b)=0= .
. . a =b(thoa mad)

2

Suy raa =b . Thay vao P ta dugc: P :a_2 :1.
3a© 3
1 , 430 ]
9.11. Cho x thoa min———— == Tinh gi trj biéu the p =~ >% +18x°1
x -x+1 2 x'-2x7 +7x+1

Hwéng din giai — dap sé

. 1
T gid thiét:% =—suyrax’- x+1=2x e x’ - 3x+1=0
x -x+1 2

Taco:x* - 3x> +18x- 1 =(x? - 3x +1)(x* - 1)+15x.
X -2+ 7x+1 =(x2 - 3x+1)(x+1)+ Ox

(x2 - 3x+1)(x2 - 1)+15x _15x
(xz- 3x+1)(x+1)+9x 9x

5
Véix?-3x+1=0tacoP = =3

: 3xiy- 1
9.12. Cho x,y thoa man x* - 2xy +2y> - 2x+6y +5 =0. Tinh gi4 trj cia bidu thie N = x4y .
Xy

Huwoéng din giai — dap s6

Ta co:




X - 2xp+2)° - 2x+6y+5=0= x' - 2xp+ )y +y - 2x+2p+4y+5=0

(:)(x-y-l)2+(y+2)2 =0

Dau bang xdy rakhix- y-1=0 vay+2 =0 hayy =-2;x =- 1.
3GC1'G2)-1 7

Tedé suyraN =———8 —— =- —

Y aCDC2) 8

9.13. Cho a, b 1a hai s6 nguyén duong khac nhau, thoa man 24> +a =3b> +b.

m la phﬁn Sé) '[61 glan

Chung minh rang
( Thi hoc sinh gioi Toan lop 9, tinh Quang Ngai, nam hoc 2013-2014)
Hwéng din giai — dap sé
Tu 2a” +a =3b" +b e 2a°- 2b* +a- b =b" < (a- b)2a+2b+1) =b(1)
Piat UCLN(a- b;2a+2b+1)=d = a- b:d;2a+2b+1:dvab:d
= [2a+2b+1- 2(a- b)| id = 4b+1:d mab:d hayd =1

a-b

m la phél’l Sé téi gién.

= a- b va 2a+2b+1 nguyén t6 cung nhau suy ra



