Chuong fs )
2 P Phan thic dai so
>
N

Phan thirc dai s6

Q Tém tit ly thuyét
N\

. . A
Mot phan thie dai s6 (hay goi 1a phan thiic) 1a mot bieu thite ¢6 dang 5 vl A va B 1a cac
da thic, B khac da thic 0. A duge goi la ti¢ thic (hay ti), B duge goi la mau thic (hay
mau).

A . .
Hai phan thrtc 5 va % dugc goi la bang nhau neu A- D =B - C.

£ A C Z o
Tav1et§—5neuA~D—B~C’.
/\ 8. Chi ¥

@ Cac tinh chat veé ti 1é thic va day ti s bang nhau ctia phan sb ciing dung cho phan
thiec.

@ Cac gia tri ctia bién lam cho mau nhan gia tri bang 0 goi 1a gia tri ham phan thic vo
nghia hay khong xac dinh.
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Chuong 2. Phan thic dai s

Q Bai tap va cac dang toan
AN\

& Dang 49. Ching minh dang thirc

119

Thuc hién theo ba budc

Budc 1 Laga chon 1 trong 3 cach bién déi thusng ding sau
@ Bién déi vé trai thanh vé phai.
@ Bién doi vé phai thanh vé trai.
@ Bién ddi dong thoi hai vé.

Bude 2 Phan tich t1¢ thitc vA mau thitc thanh nhan t1.

bang nhau néu can, tit d6 suy ra diéu phai chiing minh.

Bude 3 Rut gon bang cach triet tiéu nhan tit chung va st dung dinh nghia hai phan thic

696945 BAI TAP MAU $96569
P
@ Vi du 1. Chitng minh cic ding thic sau
3z + 6 2 +2z =z
= 3 v6i —2. b = — Vv6i —2.
8) Syg ~Sviies ) 3og6 —3 V7
r—1 . r2+3z—4 ”
c) x2_1:$+1vmx7é:|:1. d)T:x—i—ZlVle#l.
(.
(&' Lai giai.

) 3r+6  3(x+2) 5 b) 2?2 +2z  z(z+2) =
a = =3. = :
xr+2 r+2 3x+6  3(x+2) 3

-1 —1 1 24 3r—4 -1 4
0 x _ T _ | d)x+x (z )($+):x+4.
22—=1 (z—1D(x+1) =xz+1 r—1 x—1
U
e )
@ Vi du 2. Chitng minh cic ding thic sau
2v +4 2+ x
8) Sg —2viiz# ) 3@y —2 VA
—2 1 2442 -5
e e AR Q) T s vGia £ 1
. /
@ L&i giai.
o) 2x+4_2(x+2)_2 b) 4z z(z+1l) z
r+2 x+2 7 2 +1) 2@x+1) 2
-2 -2 1 2442 -5 -1 )
9 L2 ¢ - oy ek it U ) SR
2—4 (x—=2)(z+2) xz+2 r—1 x—1
U
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1. Phan thic dai s6

Vs

M Vi du 3. Ba phan thiic sau c6 bang nhau khong? Tai sao?

-1 2?+z+1 P4+2%+2

z(x —1) x ’ i
g J
@ L&i giai.
ot —1 (z—1)(*+24+1) 2*+z+1 PH+2*+z z@@@+z+1) 22+z+1
Ta co = = va = = )
z(z —1) z(z —1) x x? x? x
Vay ba phan thitc trén bang nhau. O
( N\
M Vi du 4. Ba phan thiic sau ¢6 bang nhau khong?
x2—2m—|—1.m—1.2x—2
r(zx—1) " x = 2x
A v
@ Ldi gidi.
2 _ 12 _ _ _ _
Ta o6 & 238—1—1:(90 1) oz 1V52{17 2:2(:1: 1):95 1'
z(x —1) x(x—1) x 2x 2x T
Vay ba phan thic trén biang nhau. O
£ Dang 50. Tim da thitc théa man dang thitc cho truéc
Thue hién theo hai buée
Budc 1. Phan tich t1t thitc vA mau thic thanh nhan ti 6 hai vé.
Budc 2. Triét tieu cac nhan ti chung va rit ra da thic can tim.
656565 BAI TAP MAU 656560
4 N\
B Vi du 1. Tim da thic A trong mdi déng thic sau
A 2
—zgvéig;;éo. DS:A:%
i iz # -1 DS: A
: = — v6i -1. A=
rt+2 2 ’
20 — 1 1 1
3. = Gi = 1; 3. DbS:A=(z—-1)2x—1
(x—3)A :r2—4x+3v11:7’42’567é i 7 (z—1)(2z — 1)
g J
@ L&i giai.
A x 22
v 2 ! 2
?+z A z(z+1) A:>.7: A:>A
= — = — —_ = — = .
2r+2 2  2z+1) 2 2 2
3, 201 L D -De-3)=(r-3A=> A= (r— )2 1)
. = r—1)(x—1)(x—3)=(x — =(x— x—1).
(x —3)A 2?2 —4x+3

G180 VIeN: veveeneeneenannnn,

N



Chuong 2. Phan thic dai s

121
U
4 N
M) Vi du 2. Tim da thtc B trong mdi déng thic sau
B x—1 (x —1)(x+1)
1. — (0 =] bS: B =
er1 2z VAe# 2
T — 2 B
g = 01 x £+ 2. bS: B=1
PR x+2v01m S
g =3 ! Giz#lia3 DS: B = (v — 3)?
: = Vol x # 1;x # 3. : B=(z—
(x—1)B 22—4r+3 ’
. /
@ Loi giai.
L B :x—ljB:(ac—l)(x—i-l).
r+1 2 2
T —2 B T —2 B
2. = = = = B=1.
2—4 x+2  (z-2)(x+2) zx+2
3 T o Y1) = (- DB = B = (037
: = r—=3)(zr—=3)(x—1)=(x— = (x — 3)%
(x—1)B  2?2—4x+3
U
'a )
M) Vi du 3. Tim mot cap da thic A va B théa man da thic
1. (z+1)A=(x—1)B. bS: A=zx—-1vaB=ux+1
r?—1 . .
+1A:(m—|—1)BV01x7é—1. bS: A=zxz+1vaB=z-1
T
A J
@ Ldi giai.
. (x+1)A=(x—1)B.Chon A=z —1vaB=x+1.
2 —1 .
2. +1A:(:v—|—1)B:>(x—l)A:(x—i—l)B.ChonA:x—i—lvaB:x—l.
T
U
4 N
M Vi du 4. Tim mot cap da thic A va B théa man da thiic
1. (z+2)A=(x—2)B. bS: A=zx—-2vaB=z+1
r?—4 .
+2A:(x+2)B,V61x7é—2 bS: A=x+2vaB=xz-2
5
G J
@ Ldi giai.

1. (x+2)A=(x—2)B.Chon A=z —2va B=x+2.

I’Z—

2.

4
+2A:(x—|—2)B:>(x—Q)A:(x—l—Q)B. Chon A=z+2vaB=z-2.
T
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122 1. Phan thuc dai so

£ Dang 51. Chitng minh dang thitc c6 diéu kién

Thue hién theo hai buée

Budc 1. Xuat phat tit diéu phai chiing minh, ap dung tinh chat hai phan thic bang nhau
(xem phan Tom t&t 1y thuyét).

Bude 2. Thu gon biéu thic va dua vao dieu kien dé bai dé lap luan.

$5656> BAI TAP MAU 5656

A A
) Vi du 1. Cho hai phan thic — va g thoa man — = g va B # D. Ching minh
B D B D
A A-C
B B-D
. v
@ Loi giai.
A C A A-C
E_5:>AD_BC’:>AB—AD_BA—BC:>A(B—D)_B(A—C’):>§_ﬁ.
U]
A A
M Vi du 2. Cho hai phan thtc ] va % théa man B = % va B # —D. Ching minh
A A+C
B B+D
@ Loi giai.
A C A A+C
—=—==AD=B AB+ AD =BA+ B A(B+ D)= B(A — =
5= C= AB+ + BC = A(B+ D) ( +C):>B 55D
0]
QBéi tap vé nha
W/
(= Bai 1. Ching minh céc dang thiic sau
4r — 8 . zr+3 1 . ‘
a) P =4 véi x # 2. b) m2+3x—gvdlx7é0,x7é 3.
2 —-2r+1 -1 . x> —3xv—4 .
c) o —x+1vdlx7é:|:1. d)x—_i_l—x—llvdlx;é—l.
@ Loi giai.
4x — 4(x —2 1
0) r—8 (x ):4' b) r+3  r+3 _1
r—2 x—2 2+3z  z(x+3) =
2_2 1 —1)2 -1 2_3x—4 1 —4
0 x r+1  (z—1) _ae-1 d)x 3z _ (4 1) ):x—4.
x?—1 (r—1(x+1) z+1 x+1 x+1
U]

GIA0 VIBIL: vevneeneeeeee e, \



Chuong 2. Phan thic dai s

123
[~ Bai 2. Ba phan thiic sau c6 bang nhau khong? Tai sao?
x2+2x—|—1‘x—|—1'2x—|—2
zlx+1) > oz 1 2x
@ Loi giai.
ot 4+2r+1 (z+1)? z+1 2242 2x+1) z+1
Ta co = = va = = .
z(x+1) z(r +1) x 2z 2z x
Vay ba phan thiic trén bang nhau. O
(= Bai 3. Tim da thiic A trong méi déng thic sau
A _ _
1. _ 7D a4 s, ps: A Z=5)@+5)
x+5 2 2
202 +4r A
. ———— = — Vbi —2. t:A=14
2 P 2V61x7£ 2 DS: A x
g =1 L voia £ 44 DS: A= (z—1)(z+4)
: = Vol x . A= (- 1(z
c—4HA 2216
@ Loi giai.
A _ _
L = 5:>A:(:E 5)(:15—1—5)‘
T +5 2 2
2
T+ 2 2 x4+ 2 2 1 2
r—1 1 r—1 1 r—1 1
3. = = = = = =A=(x-1 4).
@-HA 2-16  (@-DA (@—-4D(x+4) A  z+4 (z=1)(z+4)

(= Bai 4. Tim mot cap da thic A va B théa man da thic

O

DS: A=z—-3vaB=x+3

DS: A=zxz+4vaB=x—-1

1. (z+3)A=(x—3)B.
2
-1
2. xx+46A:(x+4)B Vol x # —4.
@ L&i giai.
1. (x+3)A=(x—3)B.Chon A=z —3va B=x+3.
z? — 16 5
+4A:(x+4)B:>(x—4)A:(x+4)B.ChQnA:x—f—élvaB:x—él.
x
.. C A Cc o, A D
(= Bai 5. Cho hai phan thiic R théa man -0

A+£0; D +#0.
@ Ldi giai.

Se] IS
Qlo

BD = AC = AD+ BD = AC+AD = D(A+B)=A(C+ D)=

O

} .. A+ B cC+D .

— . Ching minh 1 - D véi
A+B C+D

A D

O

Tai lieu Toan 8 nay la cia: .............
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194 2. Tinh chét co ban ctia phan thiic

QT(nh chit co ban cta phan thic

Q Tém tit ly thuyét
N\’

1. Tinh chat co ban ctia phan thiic.

Néu nhan ci tit va mau ctia mot phan thitc véi ciing mot da thiic khac da thic 0 thi
dudge mot phan thitc méi bang phan thiic da cho. Ta c6 % = g—%

Néu chia ca tlt vi mau ctia mot phan thic v6i cling mot da thitc khac da thiic 0 thi duge
mot phan thiic méi bang phan thitc da cho. Ta c6 B g ]]\\; v6i N 1a mot nhan ti

chung cia A va B.

2. Quy tic do6i dau.

Néu d6i dau ca ti va mau clia mot phan thiie thi duge mot phan thitc bang phan thiic
—A
da cho. Ta c6 — =

B  —-B’
Néu doéi dau tit hoic mau dong thoi ddi dau ciia phan thitc duge mot phan thic bing
han thie da cho. Ta ¢6 = = —2 —A A
an thic da cho. Ta c¢6 — = = — = — .
P B~ _B B B

Q Bai tap va cac dang toan
AN\

%& Dang 52. Tinh gia tri cua phan thic

Thuyc hién theo ba buée

Bude 1. Phan tich tt thitc va mau thic ctia moéi phan thitc thanh nhan ti.

Bude 2. Ruat gon tung phan thiec.

Budc 3. Thay gia tri ctia bién vao phan thitc va tinh.

656> BAI TAP MAU $56969

M Vi du 1. Tinh gi4 tri cia phan thic

1
1. A(x):x+1v6ix7é1tai$:2. DS: A(2) =3

:L’ —
GIA0 VIBIL: vevnveneeeieeee e, \




Chuong 2. Phan thic dai s

125
1
2. B(z):x+1véiz7é1tai2x—4:0. DS: B(2) = 3
2_ 3542
3, C(x):%véix#—ltaiﬁ:él. DS: C(2) = 0:0(~2) — 12
i
3 6
4, D(m):x2+4véix7£:l:2tai | = 3. PS: D(3) = 2iD(-3) =0
I_
/
@ Ldi giai.
2+1
A@2) =" =3
(2)=5—
241
.233—4:O:>;E:2.SuyraB(2)22—+1:3.
.x2:4:>x:22hoacx:—2. )
22 3.2 42 (—2)2 =3 (=2) +2
Taco C(2) = =222 0va C(~2) = = 12,
a c6 C(2) 1 0 va C(-2) o1 1
. |z] =3 = x =3 hoac z = —3.
) 3+3 6 —3+3
TaCOD(g):32_425V3D(—3):(_3>—2_4:O
O
N\
M Vi du 2. Tinh gia tri ctia phan thic
1 1
1. A(m):;;—:SV(’jix%—ltaix:Z. DS: A(2) = 3
21 — 1 3
9. B(a:)=;+2 v6i z # 1 tai 3z — 6 = 0. DS: B(2) = 5
2 4z +3
3. C(m):%véix#—ltaiﬁ:g DS: O(3) = 0,0(~3) = —12
i
—2x . . 1
4. D(x) = 3V01x7é3ta1|w|:1. DS:D(l)zl;D(—l):—§
I_
/
@ Ldi giai.
241 1
AQ) = 4 2
3-2+3 3
2.2-1 3
3z —6= = 2. B(2) = -2
3x 0=z Suy ra B(2) ) 1
. 22=9= 2 =3 hoicz = —3.
32-4.3+3 (—3)2 —4-(—3) +3
Taco C3) =" "% _0vaC(=3) = = —12.
a.¢6 C(3) 3+ 1 va 0(=3) 311
.|zl =1= 2 =1 hodc z = —1.
2.1 —2.(~1 1
Taco D(1) = —22 1w peny = 22D L
1-3 (—1) -3 2
O
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To 2. Tinh chét co ban ctia phan thiic

& Dang 53. Bién ddi phan thic theo yéu cau

Thue hién theo hai buée

Bude 1. Phan tich tit thic v mau thic thanh nhan it hoac lya chon ti thic (hay mau
thitc) thich hgp tuy theo yéu cau deé bai.

Budc 2. St dung tinh chat co ban clia phan thiic (xem phan Tom tit 1y thuyét) dé dua ve
phan thitc mé6i thdéa man yéu cau.

656> BAI TAP MAU $56969

2
- ]_ Z 2
B0 Vi du 1. Cho phan thite —— v6i x # —1;2 # 3. Bién déi phan thic da cho
(x+1)(z —3)
N —
thanh mot phan thitc bang né va ¢6 tit thic la da thic A = x — 1. DS: z —3
(£ Loi giai.
2 —1 (z—1(+1) x-1 A

(z+1)(z—-3) (x+D)(x—-3) 2-3 x-3

(x —2)(x — 3)
thanh mot phan thiic bang né va c6 tit thic 1a da thic A = z + 2.

O

i x?—4
) Vi du 2. Cho phan thic v6i x # 2;x # 3. Bién d6i phan thitc da cho }
G

@ Ld&i giai.

r?—4 (z—2)(z+2) _z+2 A
(x—=2)(x—-3) (z—2)(z+3) x—-3 x-3

M0 Vi du 3. Cho phan thﬁ'c

x?—1
x+1

O
—1
1 v6i ¢ # —1. Bién ddi phan thic da cho thanh mot phan
thitc bang noé va co6 ti thitc 1a da thic A = 2% — 1.

@ Ld&i giai.

r—1 (z—1D(z+1) a2*-1
z+1  (z+D(z+1)  (z+1)%

v6i  # —2. Bién do6i phan thiic da cho thanh mot phan
x?—4
(x +2)2

_9
B Vi du 4. Cho phan thic =
T+ 2

thitc bang né va cé tit thitc 1a da thic A = 22 — 4. DS:

@ L&i giai.




Chuong 2. Phan thic dai s

127
s . ~ . X + 3 < 562 - 9 40 S 2 2. .
@m0 Vi du 5. Cho hai phan thic oy VO 1 véi x # 0;x # —1 va x # 3, bien doi hai
i i
2
. -9
phan thic nay thanh cap phan thic biang né va cé cung tu thiec. DS: ﬁ
x(x —
(&' Ldi giai.
3 3)(x—3 29 . 2-9 2-9
TS (z+3)(—3) S . Vay ket qua la cap phan thiic L va = ) O
2x 2z(x — 3) 2z(x — 3) 2z(x — 3) r+1
s . a . X + 2 < :BZ - 4 20 < .z 2. .
M Vi du 6. Cho hai phan thic 5 V2 1 v6i x # 0;2 # —1 va x # 2, bién doi hai
i i
. z? —4 |
phan thitc nay thanh cip phan thic bang né va cé cung tit thic.DS: va
2z(x — 2) r+1
(&' Lai giai.
2 2)(x —2 24 . 24 24
e (z+2)(z—2) S . Vay ket qua la cap phan thiic L va L .
2z 20(x — 2) 2z(x — 2) 2z(x — 2) r+1
, o . rz+3  x—3 . S S .
M) Vi du 7. Cho hai phéan thitc 5 va =] v6i & # 0;x # —1, bien doi hai phan thiic
i i
. . 3 1 —3)2
nay thanh cap phan thitc bang né va ¢6 cing mau thic. DS: (z+3)@+1) Va (z )2z
2z(x + 1) 2e(x + 1)
(&' Lai giai.
Ta c6 r+3 (x+3)(x+1) w r—3 (x—3)2x'
2 2x(z+1) r+1 (z+1)2x
. - (x+3)(x+1) (x — 3)2z
Vay ket la cap phan thu 3 : O
ay Keb qua fa cap phan vt 2x(z+1) va 2x(x + 1)
1 1 P
M) Vi du 8. Cho hai phan thiic T v L i T v6i x # 0 va x # 1, bien doi hai phan thic
x x —
. ) 1) (z — 1 1
nay thanh cap phan thitc bang né va ¢6 cuing mau thitc. DS: (z+1)@—1) va sletl)
z(r —1) x(r —1)
(¢’ Lai giai.
Ta o6 r+1 (x+1)(x—=1) _x+1 _ 1’(1‘-}-1).
x z(z —1) x—1 z(z-1)
. D(x—1 1
Vay ket qua la cap da thic z+D-1)  zl@t]) O

x(x —1) va z(rx —1)

/ Tai licu Toan 8 nay 1a clia: ....ooooeviviiieiiiiieeiiiis




199 2. Tinh chét co ban ctia phan thiic

& Dang 54. Chung minh cap phan thuc bang nhau

Thuc hién theo hai buée
Budc 1. Phan tich t1t thitc v& mau thiic cia moi phan thitc thanh nhan ti.
Budc 2. Rut gon ting phan thic, tit d6 suy ra diéu phai chiing minh.

/\ 9. Chi y: Trong nhiéu trudng hop, c6 thé st dung dinh nghia hai phan thitc bang nhau

A C |
656> BAI TAP MAU $56969
i . ~ 22+ 2x4+1 _22-1 . . ~ )
) Vi du 1. Cho cip phan thic g va 1V(513:7£:|:1. Ching t6 cap phan thtc
g T —
trén bang nhau.
(&' Loi giai.
242 1 1)? 21 1 -1
Tacéx+x+ :($+) :av—l—lvé,glj :(x+ )@ ):a:—l—l.
, r+1 2x+1 z—1 r—1
+2x+1 z2z¢—-1
Va = . O
w z+1 r—1
, 5 . e e e 5 . o
) Vi du 2. Cho cap phan thic T 1 véi x # +1. Cap phan thic trén co
x — 77
bang nhau khong?
(&' Loi giai.
2_2 1 —1)? 21 -1 1
Taeo L2+l (@27 ool @-Desh
) rz—1 2:10—1 r+1 z+1
¢ —=2rx4+1 x*-1
Va = ) O
- T+ 1

2 Dang 55. Tim da thic théa man dang thitc cho truéc

Thuyc hién theo hai buée
Bude 1. Phan tich tit thitc va mau thitc thanh nhan tit & hai vé.

Bude 2. Triet tieu cac nhan t1it chung va rut ra da thiic can tim.

5656> BAI TAP MAU 65656
4 ™

M0 Vi du 1. Hay dién mot da thitc thich hop vai cac chd trong trong mdi dang thitc sau

2 —z . 22 +2c ... .
a) x2_1:x+1vdla:7é:|:1. DS:z b) 3$+6:?lex7€—2. DS: z
r—1 .. 2 +3r—4 z+4

c) x2_1:x+1vcnx7éi1. DS:1 d) P C— viixz #1. DS: 1

. /

GIA0 VIBIL: vevneeneeeieeee e, \




Chuong 2. Phan thic dai s

129
@ Loi giai.
):cz—x z(r —1) T )x2+2x rlx+2) =
a — — . = = —,
21 (-Da+1) z+1 3016  3(x+2) 3
Vay da thiic can tim 1 z. Vay da thitc can tim 1a z.
) x—1 r—1 1 q) ?*+3r—-4 (v+4)(x—1) x+4
C = f— . et fr— .
2—1 (z—1)(xz+1) =xz+1 r—1 x—1 1

Vay da thiic can tim la 1.

Vay da thitc can tim 1a 1.

U
4 N
M Vi du 2. Hay dién mot da thiic thich hgp vai cac chd tréng trong méi dang thiic sau
20+4 2 ?+z
= — V0i —2. bS:1 b) —— = — vdi —1. DS:
2) x+2 ...le# )2(x+1) 2 vz # ‘
—2 1 244z -5 )
o) L2 _ L iz +2 DS:iz42 ) TFET2_IF0 o1 DSl
z?—4 z—1
& J
@ Ldi giai.
o) 20+4  2(x+2) 2 b) ?+r  x(r4+1)
r+2 z+2 1 20w +1) 2x+1) 2
Vay da thtic can tim la 1. Vay da thtc can tim 1a .
) r—2 r—2 1 Q) *+4r -5 (z—1(z+5) x+5
C = = . = == .
2—4 (x+2)(z—-2) z+2 r—1 x—1 1
Vay da thiic can tim 1a = + 2. Vay da thiic can tim la 1.
U
4 )
@0 Vi du 3. Tim da thic A théa man dang thiic sau
A P +2x  x
— Gi +1. DS: = — Vi . bS:
a) o x_lvmx;é S: b) T 3V01:U7é0 S
A=x+1 A=3(z+2)
r—3 2+ 3r — 4
= Gi +3. DbS: A=1 —_— = 4. DS:A=zx-1
c) 29 x+3v01:(;7£ 3. bS d) I 5 < S x
222 — 2y 2(z +vy)
= . DS:
© —Z 3
A=3(z-y)
G J
@ Ldi giai.
) A 1 A 1 b) ?+2r x x2(z+2) w
a — = [ — —
2—-1 -1 (z+1)(z—1) z-1 A 3 A 3
= A=x+1 = A=3(z+2).
x—3 A x—3 A 2+ 3r — 4 (x+4)(x—1)
) 2-9 z+4+3  (z+3)(x—3) z+3 ) A T A
x+4
= A=1
=>A=zr-1
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130 2. Tinh chét co ban ctia phan thiic

20° =2 2 +y)  2z+y)x—y) 2z+y)
e) A 3 = A -3
= A =3(x—vy).

/

Vs

B Vi du 4. Tim da thiic A théa méan dang thitc sau

—2x+4 2 212 +4x A
— S yGir£-2DPS:A=-1 b)) T _ 2 gir+ 2 DS: A=4
a) p— AVOlﬂc;«é S b) P 2V01:1:7é S x
z—4 1. 2+8 A
c)mzzvdla:;é:l:él. bS: d) £+2:§lex7é2. bS:
A=z+4 A=2(x* -2z +4)
2 —y? T4y
= . DS: A= —
e) 1 5 S 3(z—y)
(. v
@ Ldi giai.
)—2x+4 2:>—2(x—2) 2 b)2x2+4m A:>2x(x+2) A
a = — _— = — _— = — _— = —
x—2 A x—2 A x+2 2 x+2 2
= A=—1. = A =4x.
x—4 1 x—4 1 ¥+8 A (v+2)(z*—-2z+4) A
) ——=—= = d) SN _ 4
2—-16 A  (z—4)(z+4) A r+2 2 T+ 2 2
= A=g+4. = A=2(2*-2r+4).
) -y _wty  (@tyl-y) _ a+ty
A 3 A -3
= A=3(x—vy).
0]
B0 Vi du 5. Hoan thanh chudi ding thi il bz
. Hoan thanh chudi dan ¢ sau: = = ix
' £ r+2 2 —4 Ptr—2
+2:x # 1. DS: (z+1)(z—2)va(z+1)(x —1)
@ L&i giai.
x+1 A B
Ta c6 = = . Chon A = 1)(x—2)va B= )(x—1).
B S T oDt @Dty A=t vaB=(+ -1
0
~ 2 1 . .. . ..

M) Vi du 6. Hoan thanh chudi dang thic sau: peori e Mlie S e VOl © #
+1;x # —2. DbS:z—-1vax+2
@ L&i giai.

1 M N
Ta c6 = = .Chon M =z —1va N =ux+2. ]

z+1 (z+1)(xz—1) (z+1)(z+2)
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Q Bai tap vé nha
AN
(= Bai 1. Tinh gia tri ctia phan thiic
2
1. A(a:):x+4v6ia:7é4taix:5. DS: A(5) =7
2
1
2 Be)= 1 vgix £ —1 tai 20 —2 = 0. DS: B(1) = 1
x+1
2_br+6
3. Cla) = =20 Gir 4 1 taia? = 1. DS: C(1) =1
z+1
3 ) 1
4. D(z) = ;Qt - voi @ # £1 tai v+ 1] = 3. DS: D(2) = 5:D(—4) = —
@ Lai giai.
542
1. AB)=——=7
(®)=r—3
12+1
2.2r—2=0=2=1. Suyra B(1) = 1:—1 =1
12-5-1+6
3. 22 =1= 2 =1 hosic x = —1(loai). Ta c6 C(1) = i
1+1
243 ) —4+3 1
4. |lz+1]=3=x=2hoacz = —4. Tacé D(2) = 22t1 :§VELD(—4) :(_4)—;__1:—1—5.
U
Ne ~ P I’2 —25 4t 3 2. ~ g ~ N
(= Bai 2. Cho phan thiic VOl © # —b;x # 3. Bién doi phan thic da cho thanh
(x 4+ 5)(x —3)
. -5
mot phan thic bang né va c6 ti thic la da thic A =z — 5. ps: © 3
x_
@ Lai giai.
=25  (z4+5)(x—5) z-5 B
(z+5)(z—3) (z+5)(x—3) x-3
3 4 a2 N
(= Bai 3. Cho phan thiic Tt 5 v6i x # 3. Bién doi phan thic da cho thanh mot phan thiic bang
x_
2
-9
né va 6 tit thite la da thite A = 22 — 9. DS: —
(r —3)
@ Lai giai.
r+3 (z+3)(x—3) r?—9
st = . D
r—3 (z—=3)(x—3) (x—3)2
N . ~ P x—6 N ZL'+6 4 N Ps 2. . ~ P N
[ Bai 4. Cho hai phan thiic va 1 v6i x # 0 va x # —1. Bién doi hai phan thiic nay
x x
. x? — 36 r? — 36
thanh cdp phan thiic ba 6 va ¢6 cung tit thiic. DS: :
anh cdp phan thiic bang né va c¢6 ciing c @16 va T =0
(¢ Loi giai.

/ Tai ligu Toan 8 nay 1a clia: ....ooooeviviiieiiiiieeiiiis
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z—6 (z—6)(x+6) 22-36 _x+6 (vr+6)(r—06) x? — 36
Ta co = = va = = .
x z(z + 6) z(z+6) zx4+1 (z+1)(x—6) (z+1)(z—06)
Vay cap phan thite cin tim la -0 vy = 3 O
n n tim v :
R 2(z+6)  (z+1)(z—6)
r+3 _x—9

[~ Bai 5. Cho hai phan thiic v6i « # +1. Bién dbi hai phan thic nay thanh cip

(x+3)(x+1) w (x —9)(x —1)

1 et

phan thitc bang né va c6 ciing mau thic. bS:
x?—1 x?—1
@ Ldi gidi.
cx+3  (z+3)(z+1) (z+43)(z+1) _z-9 (z—9(x—-1) (z—-9(z—1)
Ta co = = va = = :
r—1 (z—-1)(x+1) x2—1 r+1 (z+1)(z—1) x2—1
R 3 1 —9)(x—1
Vay céap phan thic can tim la (z+3)@+1) va (z )= ) O
x?—1 x?—1
2 _op+1 _a?—1
(= Bai 6. Cho cip phan thic * x1+ va 2 1 v6i x # +1. Ching t6 cip phan thic trén
xr — x
bang nhau.
@ L&i giai.
22 1 —1)? 21 —1 1
Tacs L2l _ -7 o ozl _(e-be+d .
r—1 r—1 r—1 r+1
Vay cép phan thitc trén bang nhau. 0
= Bai 7. Hay dién mot da thic thich hop vao céac chd tréng trong mdi dang thiic sau
—2r+4 2> +3r ...
= Gi +2. bS: -2 b = — V0i —3. DS:
) g oz VT ) Serg ~ 3 YA !
21 25 6 -2
0) 2—1 = S wia# £l DS+ 17 ) v w_f”; T Gie 43 DS:1
@ L&i giai.
) —27 +4 —2(x —2) -2 ) 2 +3r  z(x+3) @
a = = . = = —.
2 —4 (x—2)(z+2) z+2 3r+9  3(x+3) 3
Vay da thic can tim 13 —2. Vay da thiic can tim 13 z.
0 -1 _ (x —1)(z+1) il = (x+1)2. ) ? —5r+6 _ (x —2)(z —3) _ x—2.
r—1 r—1 r+1 r—3 x—3 1
Vay da thic can tim la (z + 1)2. Vay da thtic can tim 1a 1.
O
(= Bai 8. Tim da thiic A thoa mén mdi ding thic sau
A . _
1. x2_25:x_5v01x7éj:5. DS: z+5
2
—2
Q.xAx:xvéix;éO. DS: = — 2
-1
3. x_1:x+3véix7é—3véux7él. DS: (z +3)(2®> + 2 + 1)
2.5 6
4.%2$—2V61x7€2véx7£3. bS: -3
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@ L&i giai.
A 1 A 1

225 -5 (x—5)(x+t5) z-5 v

22 -2
v T wzxé%:xﬁfl:x—z

3 —1 A (z—1)(z* +2+1) A
3. = = A= 3)(x? 1).
1 x—l—3:> R :1:—|—3:> (x +3)(z* + 2+ 1)

2 — 51 +6 (x —2)(z — 3)
T—$—2=> P

i

=r—2=>A=z-3.

+1

0
(= Bai 9. Hoan thanh chudi dang thitc sau: i+ T2 9= 7 +5x 6 VOl & # +3;x # 2.

DS: (z+1)(z —3) va (z+ 1)(x + 2)

(¢’ Lai giai.
r+1 A B B
r+3 (r=3)(z+3) (z+2)(z+3)
Chon A= (z+1)(x—3)va B= (z+ 1)(x + 2).
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3. Rit gon phan thiic

Q Rat gon phan thic

Q Tém tit ly thuyét
N\

Dé rit gon phan thiic cho trude ta lam nhu sau

cua phan thiec.

Budc 1. St dung cac phuong phap phan tich thiic thanh nhan ti dé bién doi ca ti va mau

Bude 2. St dung céc tinh chat co ban ctia phan thiic da hoc dé rit gon phan thiic da cho.

Q Cac dang bai tap
AN

%& Dang 56. Rut gon phan thuc

Thue hién theo hai buée sau
Bude 1. Phan tich i thitc va mau thic thanh nhan tu.
Budc 2. Rut gon bang cach triét tiéu nhan tit chung.

/N 10. A= —(—A).

$5656> BAI TAP MAU 5656

M Vi du 1. Rat gon cac phan thic sau

2(z +1)2 x+1 222 + 4z + 2 z+1
2) dr(z+1) bS: 21 b) 4r(x +1) bS: 2
o Bzalz=2) ps: £=8 ) 2=y DS: —2
(x +2)? x4+ 2 y—x
(.
@ Loi gidi.

2) 24172 z+41 b) 20 +4r+2 2@ +1)7° x41
4r(r+1) 22 dr(z+1) dax(z+1) 22
8—z)(—z—-2) (z—-8)(x+2) =x-38 2 —y) 2z —1y)

c) = = . d) = = —2.

(x 4 2)? (x +2)2 T+ 2 y—x —(z—y)
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4 N
W) Vi du 2. Rat gon céc phan thic sau
2)2 2 244 4 2
a) M ps: zt b) M ps: zt
2z +4 2 2z +4 2
1—2)(—z—2 2 2
c) (1-z)(=e ) DS: 2z -1 d)x v DS: z—y
T+ 2 r+y
- /
@ Loi gidi.
) (x+2)? (42?2 x+2 b) ?+4r+4 (42?2 42
a —= —= . —_= =
2 +4  2(x+2) 2 20 +4 2(x +2) 2
s B e B e R O )
x4+ 2 x4+ 2 Tr+y r+y
(
W Vi du 3. Rat gon cac phan thiic sau
) SL’3+3LB2+3LL’+1. DS, (x+1)2 b) x3—3x2+3x—1‘ BS: (x —1)2
2+ x 2r — 2
@ L&i giai.
)x3+3m2+3x+1 (x+1)2  (v+1)? b) =322 +3r -1 (z—1)% (z—1)>
a = == . = = .
2+ z(x +1) x 20 — 2 2(x —1) 2
0

W\ Vi du 4. Rat gon cac phan thic sau

3x—6 3 g5 I T

2) 3 — 622 + 120 — 8 bS: (x —2)2 b) 3 + 622+ 122+ 8

.CIZ'Q

S: (x +2)2

@ Loi giai.
3x —6 3(z —2) 3 23 + 222

2(x + 2) x?

2) P — 622+ 120 -8 (-2 (z—2)2 )x3—|—6x2—|—12x+8: (x+2)3  (x+2)2

O

2x3 + 212

M) Vi du 5. Cho phan thitc A = .
B+a?+z+1

1. Rat gon phan thiic.

2. Tinh gia tri ctia phan thic tai x = 2.

3. Chiing minh A luon duong v6i moi gia tri ctia x # —1.

~

212

:x2+1

DS: -

(& Loi giai.
2+ 22 22%(x41) 227
S+t +1l (24D (r+1) 22+ 1

1. A
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2. 22 8

3. 222 >0vax?+1>0nén A > 0 véi moi x.

O
4 N\
, . . 3 — 6x
M Vi du 6. Cho phan thic A = SY S S —
1. Rt han th pS:
. Rit gon phéan thic. :
2o 1 x2+1
. A R . =3
2. Tinh gia tri cua phan thic tai z = 3. DS: T
. . . e 1
3. Ching minh A luén am véi moi gia tri cia x # o
A )
(&' Loi giai.
3 — 6z —3(2x — 1) -3
1. A= = = .
203 — 22 4+2x -1 (2z—-1)(22+1) 22+1
-3 -3
2. AB)= ——=—.
) 324+1 10
3. -3<0vaaz’+1>0nén A <0 véi moi z.
O
& Dang 57. Chung minh dang thitc
Thuyec hién tuong tu cac bude chiing minh dang thic da hoc trong bai 1 va bai 2.
$5656> BAI TAP MAU 5656
a4 2
o ??+2x+1 z+1
Vi du 1. Chu inh dang thit = .
L 18 T e e e e 1 221
G /
(' L&i giai.
> 4+2r+1 (x+ 1) x4 0
2024+ —1 (z+ 12z —-1) 20—-1
, 202 — 120 +18 2x—6
Vi du 2. Chu inh dang thit = :
) Vi du ng minh dang thic P T P
(' Lai giai.
20 — 120418  2(x—3)* 2@ -—-3) 20-6 0

22 —Tr+12 (z-3)(x—4) -4 r—4

42y +y? | a?— P
va
z? + 2y x(r —y)

GIA0 VIBIL: vevneeeeeeee e, \
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@ Loi gidi.
Taog S 2tyty?  (w4y)? wty 2ty (royllety)  rty
2 4+ zy x(z+y) x z(x —y) z(x —y) r
Vay hai phan thtc trén bang nhau. O
N 214 42 N
M) Vi du 4. Chiing t6 rang hai phan thic Tt j_y;_ o va = + 2y bang nhau.
z Y
@ Loi gidi.
2 4 4 2 2 2
o tdey+4y” (0 +2y) . C
T+ 2y T+ 2y
Q Bai tap vé nha
AN
= Bai 1. Rat gon cac phan thiic sau
2¢ — 6 2 R 2
a) L DS: ) P ps: -~
(x —3)? r—3 2 — 6z +9 r—3
22% — 8 2(x —2) z? + 2 T
_ bs:—— d) —. DS:
°) 2 +4x+4 x+2 ):)32—.7:—6 x—3
@ Ldi giai.
20 —6  2(x—3) 2 x3 — 322 % (x — 3) 7
a) = = : b) — = - = .
(x —3) (x —3) r—3 2—6x+9 (z-3) r—3
) 2% — 8 20x = 2)(z +2)  2(z—2) Q) x? + 2z z(x + 2) T
C = = . = — .
2 +4x + 4 (x4 2)? T+ 2 22—x—-6 (r+2)(x—3) x-3
]
= Bai 2. Rat gon cac phan thiic sau
) x3—x2+x—1. DS:xz—i-l b) B4+ +1 . 3 r+1
2 —1 r+1 203 + 322 + 22 + 3 2x 4+ 3
@ Loi gidi.
)x3—x2—|—x—1 (2 +1)(z—1) 2241 ) B4+ +r+1 (22 +1)(z +1)
a = = . = =
2 —1 (z—1)(x+1) z+1 203+ 3224+ 2x+3 (224 1)(2z +3)
r+1
20+ 3
]
20 — 6
(= Bai 3. Cho phan thiic A = :
ai 3. Cho phan ¢ P T S—
. 2
1. Rat bieu threc. bS:
ut gon bieu thiic o
R R o 2
2. Tinh gia tri ciia phan thtc tai x = —2. DS: v
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3. Rit gon phan thiic

3. Chiing minh A luén duong v6i moi gia tri x # 3.

(£ Lai giai.
L A— 20 — 6 2 —3) 2
3 =324+ 2-3  (22+1)(z—-3) a2+1°
2 2

3.2>0va 22+ 1>0nén A > 0 v6i moi z.

0
. . L e Lo+l —r—-1  x+1
(= Bai 4. Chiing minh dang thiic PN Yo e e L
@ Loi giai.
VT — B+t —r—1 :(:L’—l—l)(xZ—l):x—i-l:VP. -
B+222—r—-2 (v+2)(2?-1) x+2
N 22 2 — N
(= Bai 5. Chiing t6 rang hai phan thric ‘ 5 Aty vl Y bang nhau.
2 —zy
@ Lai giai.
2_9 2 _ 2)\2 _
o T2y ty _(@—y)? = Y _vp 0
2 —xy z(x —y) x
G840 VIBN: ..oiivviiiiiiiiiiiiiiieieiiis \
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@Quy dong mau thirc nhiéu phan thdc

@ Tém tit ly thuyét
N\

1.1 Tim mau thic chung

Tim mau thic chung ta lam nhu sau:

Budc 1. Phan tich mau thiic ctia cdc phan thic da cho thanh nhan ti;
Budc 2. Mau thitc chung can tim 13 mot tich ma cidc nhan tit duge chon theo quy tac sau:

+ Nhan tit bang s6 ctia mau thic chung 1a tich cdc nhan tit bing s6 ¢ cdc mau
thitc ctia phan thitc da cho. (Néu céc nhan tit bang s6 ¢ cdc mau thiic 1a nhitng
s6 nguyén duong thi nhan tit bang s6 clia mau thiic chung 14 BCNN ctia ching);

+ V6i mdi lity thita clia cling mot biéu thitc c6 mat trong cac mau thiic, ta chon
Ity thita v6i s6 mii cao nhat.
1.2 Quy déng mau thitc nhiéu phan thic
Dé quy dong mau thitc nhiéu phan thic ta thuc hién cac bude sau day:
Budc 1. Phan tich cac mau thic thanh nhan t réi tim mau thitc chung;
Bude 2. Tim nhan ti phu cia mdi mau thiic;

Bude 8. Nhan céa tit va mau cua mdi phan thic véi nhan t phu tuong tng.

Q Bai tap va cac dang toan
W/

P
@m0 Vi du 1. Quy dong mau thiic cac phan thic sau:
) 1 5) 1
1= va —. DS: 2.
Gy zy2’ 112
1 2 1 2z
L a . DS: ; .
2—z -1 z(z—1) z(x—-1)
2 —4 s z2 (x —2)?
3. a . bS: ; .
2422 x—2 z(x —2) x(x—2)
2 —
4. va 5 . DS: 2 ; 3z —2) .
z2—5x+6 x—3 (x —2)(x —3)" (z—2)(xz—3)
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xr — 2

z(x —1)(x — 2); z(x —1)(z—2)

140
4 1 4z
d. a . bS:
2—32+2 22—u
@ Loi gidi.
) D 1
1. MTC = 232, suy ra — = _y2 va gitt nguyén —.
ry Ty Ty
2. Taco (22 —z) = z(z — 1). MTC = z(x — 1).
S 1 1 2 2z
uy ra = ; = .
YR rlx—1) z—-1 =x(x—1)
24 -2 2 -2
3 Taco L4 _@=2@H2 =2 e )
x? + 2z z(x +2) x
g r—2 (z—2)?2 «x x?
uy ra = ; = :
Y rlx—2) -2 x(x—2)
4. Taco 22 — 5z +6 = (z — 2)(x — 3). MTC = (x — 2)(z — 3).

Suy ra

2 2

3 3(x-2)

x2—5x+6:(x—2)(m—3); r—3

(@-2)(@-3)

5. Tacoz? =3z +2=(x—1)(z—2); 22—z =2(x — 1). MTC = z(z — 1)(z — 2).
4

4z

1 r—2

Vs

g - : - .
R T rlx—1)(x—2) 22—z z(x—1)(z—2)
U
-
M Vi du 2. Quy dong mau thiic cac phan thic sau:
1 1 2 r 22
L — VA ——. : .
28 xy 22 12y®
1 2 1 20z—2)
2. a —. bS: ; .
2221 1 z(z —2) z(x — 2)
x x z(x + 3)
3. 2 . DS: ; .
-9 "z-3 (z—3)(z+3) (z—3)(z +3)
2 3 2 3(x —3
4. va . DS: ; (@ ) .
2—x—6 x+2 (x+2)(z—3) (x+2)(z—3)
4 1 Ax? -3
5. T . pS: * : ‘ .
2—x—6 2242 z(z — 3)(z+2) z(z - 3)(z+2)
@ Lai giai.
_ 2,3 _r 22y
1. MTC—xy.Suyrax—yg_ny?),xTy s

2. Ta c6 2> — 2z = z(xz — 2). MTC = z(z — 2). Suy ra

3. Ta

€T i

1 1

x2—2x:x(x—2);

z(x + 3)

co =

T
2-9 (z—3)(z+3) -3

T (2-3)(x+3)
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2 3 3(z — 3)

2
4. Taco x?—r—6 = (x+2)(x—3). Suy ra =
T

2—2-6 (x+2)(m—3);x+2:(m+2)(m—3)'

5. Tacoa? —x—6=(x—3)(x+2); 22 + 2z = z(z + 2).
4o 4 1 x—3

/

S = ; = .
R p— z(lx —3)(x+2) 2242z  z(z—3)(z+2)
[
e N\
M0 Vi du 3. Dua céc phan thic sau vé cing mau thiic:
T z+1 rz—1 z+1
1. 3 . DS: ; .
Ptz a1 (x—1D(x+1) (x—1)(z+1)
3 —1 3 ?+zr+1 3
2. 2 . DS: ; .
-1+l r+1 ‘z+1
G
@ Loi gidi.

1. MTC = (z—1)(z+1). Suy ra ——— =

T z—1 .x—l—l r+1

Ptz z@+l) @-DE+1)22—-1 (@+D@-1)

-1 (z—1D@*+z+1) 2*4+zx+1 3
2. MTC= 1. S = = ; @it é .
vl T (x+1)(z—1) 1 SRS oI
0
( ™\
M Vi du 4. Dua céac phan thitc sau vé ciing méu thic:
& m2—4x—|—4va x—l—l‘ DS: (m—2)(:1c—1); 5 '
533 — Ty x2—1 z(zx —1) z(r —1)
) 3 242 4 3
2. a va . DS:x rert ; .
x? —4 Z+2 T2 T2
(. /
@ L&i giai.
1 ?—dr+4  (x—-2)7 -2 (r—2)(z—-1)
o222 z2z(xz-2) =z z(z—1)
r—1 r+1 R x
21 (z—-D+1) z2-1 z(@@-1)
5 3 -2 (z—-2)(2®+22x+4) 2?+2r+4 - )
: = = ; gilt nguyen .
2% — 4 (z+2)(z —2) z 2 SRS LTS
O
4 )
M Vi du 5. Quy dong mau thiic cdc phan thiic sau:
2 3 1572
1l —— va —. DS: S ; 5a:y'
ba3y? 4xy 20z3y?" 20x3y?
7 . x 7 r—y
2. . DS: ; .
x? — 2xy + y? va 2 —xy (r —y)?* (z—y)?
. /

@ L&i giai.
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4. Quy dong mau thiic nhiéu phan thic

2

8

3 1522y

1. MTC = 2023y2. Suy ra

5x312 - 20x3y2; 4xy - 20x3y2”

Vs

Vs

5 x B r x B x 1 -y
Cat-2y+y? (w—y)P a?-ay w(-y) r-y  (r—y)?
[
N\
M Vi du 6. Quy dong mau thiic cdc phan thiic sau:
1 3 1 3
1. — va —. DS: —;—x.
y o ay T2y x?y
2 2
2. ‘ va T DS: ‘ ;(:L’—i—y).
22+ 2xy+y? w2+ oy (z+y)? (z+y)?
/
@ Ldi giai.
1 3 3
1. Giﬁ’nguyén—;—:—x.
w?y xy  xty
5 x oz o 2x 2z 2 2x+y)
St 2oy gyt (ty)? 2 tay a(ety) aty (w4y)?
0
N\
W Vi du 7. Dua cac phan thtic sau vé ciing mau thic:
1 2 3 1
1. ; 3 . DS:
2 +2 20+4 " 3216 T+ 2
5 1 2 5 3 S x—3 T+ 3 3~
: : \% : : : ; :
r+3'2x—-6 3x—9 (z+3)(z—=3) (x+3)(zx—=3)" (z+3)(z—3)
1 2 3 1 2r —4 3z +6
3. ; 8 . DS: ; ; .
?—4'r+2 r—2 24 12— 4 12— 4
1 2 2 2
4. —; va 5 . DS: T ; ‘ ; 5 .
r'z+2  z(z+2) z(x+2) z(z+2) z(x+2)
_/
@ L&i giai.
| i veen L 2 1 3 1
. Gilt nguyén ; = : = .
e Y2 20 +4 2+2 3246 1+2
1 r—3
2. = :
r+3 (z+3)(x—3)
2 2 1 x+3 '
20 -6 2 —-3) x-3 (z+3)(z—3)
3 3 1 a%3
3r—9 3(x—-3) 2-3 (z+3)(z—3)
3 Gt ~ 1 2 2r — 4 3 3z +6
. Gilt nguyén : = : = .
B e 12 24 r—2 12—4
4 1 x+2 2 2x - ~
D= : = : gitt nguyén ———.
r z(z+2) r+2 x(x+2)’g sy z(x +2)
[
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( N\
M Vi du 8. Dua céc phan thitc sau vé ciing méu thic:
1 2 3 1
1. ; a . DS:
r—220—4 " 31-6 z—2
1 1 .3 2x — 8 z—4 6x + 24
2. ; va . DS: ; ; .
r+4 2x+8 x—4 2 —4)(z+4) 2(x—4)(z+4) 2(zx—4)(z+4)
1 2 2 1 2x + 2 20 — 2
3. ; 3 . DS: : : i
2 1'z-1 "o+l - D@+l @—DEe+l) -+l
1 2 —2 4
4. — ; va 5 . DS: * ; ‘ ; 5 .
20 ‘v —2  2z(x—2) 2e(x — 2) 2x(z —2) 2z(x —2)
N\ _/
@ Loi gidi.
1 2 1 3 1
1. Gia & ; = : = .
e =4 2 -2 32-6 z-2
, L @w-8 1 w-4 3 _ Gr+2n
44 2@ —4)(r+4) 22+8 2@ —4)(v+4) x—4 2@ —4)(v+4)
. 1 1 2 2w+2 2 22
a2 —1 (z—Dx+1) z—-1 (z2—1@+1) z2+1 (z—-1(x+1)
L] z—2 9 A S 3
= = : = : @it nguyén ———.
20 2x(x—2) x—2 2x(x—2)’g suY 22(x — 2)
]
' N\
1 2
M) Vi dy 9. Cho hai phan thitc — VA vii a < b.
r? —ax xr—>b
1. Hay xac dinh a va b biét rang khi quy dong mau thitc ching tré thanh nhitng phan
thitc ¢c6 mau thic chung 1a 23 — 522 + 6z. DS:a=2,0=3.
2. V6i a va b tim dudce hay viét hai phan thiic da cho va hai phan thitc thu duge sau khi
N ~ 1 2
quy dong véi mau thic chung 1a 23 — 522 + 6. DS: Vi, :
x?—2x x-—3
55— 3 . 222 — 4z
vay :
z(r—2)(z—-3) z(x—2)(z—3)
(. /
@ Loi giai.
1. Ta c6: 2% — 522 + 62 = (2? — 2z)(x — 3) = (x — 2)(2* — 3z). Ma a < b nén suy ra a = 2;
b=3.
y . . 5 1 . 2
2. Cap phan thic ban dau: — va )
x? —2x r—3 )
R xr—3 2x° — 4z
Hai phan thu khi dong: 8 .
ai phan thic sau khi quy dong =) —3) Vax(m—?)(x—?))

O

1 2
M Vi du 10. Cho hai phan thitc \z:) 7 véi a < b.

r — a Tr —

1. Hay xac dinh a va b biét rang khi quy dong mau thic ching tré thanh nhing phan
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thiic c6 mau thic chung 1a 22 — 5z + 6. DS:a=2,b=3.

2. V6i a va b tim duge hay viét hai phan thitc da cho va hai phan thic thu duge sau khi
N « 1 2 -3
quy dong v6i mau thiic chung 1a 22 — 5z + 6. DS: P va p— 3; @ —x2)(cc — ) va
2z — 4

(z—2)(z—3)

@ Ld&i giai.

1. Taco: 22 —bx+ 6= (z—2)(x —3). Maa < bnén suy ra a = 2; b= 3.

. 1 2
2. Cap phan thtc ban dau: va .
T —2 r—3 5 5 A
R xr — xr —
Hai phan thu khi dong: 2 :
ai phan thic sau khi quy dong o= 2)(z = 3) va =2z —3)
O
Q Bai tap vé nha
ANl
(= Bai 1. Quy dong mau thtic cac phan thitc sau:
—1 €T —1 .7/‘2
1. a . DbS: ; .
222z Cp_2 z(x—2) x(x—2)
2 —
2. va 5 . DS: 2 ; 52— 6 .
2?2 —6x+8 x—4 (x=2)(z—4)" (z—-2)(x—4)
r—1 1 x 1
3. 3 . DS: ; .
2 —br+4 22— dx x(r—4) x(x —4)
(" Loi giai.
1 - -1 x x?
a2 -2 z(z-2) -2 a(r-—2)
5 2 B 2 3 3r —6
2?2 —624+8 (r—2)(z—4) -4 (z—-2)(z—4)
5 r—1 B r—1 L xr 1 B 1
a2 —br 44 (v—1)(r—4) x-4 z(x—4) 22—4dx  z(x—4)
O
= Bai 2. Quy dong mau thiic cac phan thitc sau:
25 14 75y* 28z
1. va . DS: ; .
1422y 21xy° 42025 422295
_ 4 — 2
9. 279 . DS: y_ : Slzt+2y)
8y? — 222  x—2 2(x —2y)(x 4+ 2y) 2(x — 2y)(z + 2y)
(¢ Loi giai.
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L% Tyt M %%
Clda?y 42225 7 2layS 42a2y5
o TTY _ xT—y y— 4 8(x + 2y)
C8y2— 222 24?2 —2?) 2@ —2y)(z+2y) "z -2y 2(x—2y)(z+2y)
U
> Bai 3. Dua cac phan thiic sau vé ciing mau thiic:
1 —1 3 2 —1 2
1. ; va . DS: ; ; .
r—3'2r—-6 3z-9 2(x —3)" 2(x —3)" 2(z —3)
1 2 1 2
2. ; va L . DS: ; z ; T .
22 —2x 2x—4 -2 z(zr—2) x(x—2) z(x—2)
1 2 1 1 20 — 2 1
3. = ; va : bS: ; z ; T )
22—1"z+1  2x-1 (x—1(z+1) (z—D(x+1) (z—1)(x+1)
@ L&i giai.
1 2 —1 —1 3 1 2
r—3 2x-3) 2x—6 2z-3) 3x—-9 x-3 2x-3)
5 1 B 1 2 1 T o x?
2220 2(x—2)20-4 2-2 2(2-2)"1r-2 x(r-2)
N 1 2 w21 a4
22 -1 -+ r+1 (z-D@+1) z—-1 (z—1D(z+1)
U
.. : . 2 s
= Bai 4. Cho hai phan thic — \C:) v6i a;b > 0.
r?—axr  x+b

1. Hay xac dinh a va b biét rang khi quy dong mau thic ching tré thanh nhiing phan thic c6
mau thic chung 1a 22 — 2% — 6x. DS:a=3;b=2.

2. V6i a va b tim dugce hay viét hai phan thitc da cho va hai phan thitc thu duge sau khi quy
dong v6i mau thic chung la 23 — 22 — 62.
DS 2 o1 2x + 4 e e e 17
: va ; va :
22 —-3x  x+2 z(x+2)(x—-3) x(r+2)(x—3)

@ L&i giai.

1. Tacé: 23 — 22 — 62 = z(z + 2)(z — 3) = (2% + 22)(z — 3) = (v + 2)(2? — 32).
Ma a;b > 0 nén suy raa = 3; b = 2.

. 2 -1
2. Cap phan thiic ban dau: : .
ap phan c ban dau x2—3xvax+2

21 + 4 . =2+ 3

Hai phan thiic sau khi quy dong: -
il pham Tie sat A AUy Cone e ) (w—3) * a(z + 2)(z - 3)
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" 5. Phép cong céac phan thitc dai s6

@ Phép cong cac phan thdc dai s6

Q Tém tit ly thuyét
N\

1. Quy tac cong hai phan thic ciing mau thic: Muén cong hai phan thic ciing
mau thtc, ta cong cic tit thic v6i nhau va git nguyén mau threc.

2. Quy tac cong hai phan thitc ¢6 mau thitc khac nhau: Mudn cong hai phan thic
c6 mau thiic khac nhau, ta quy dong mau thic, dua vé quy tic cong hai phan thiic
ciing mau thiic.

Q Bai tap va cac dang toan
AN’

5 Dang 58. Céng cic phan thitc dai s6 théng thuong

Ap dung hai quy t&c da neu trong phan Tom tdt li thuyét.

656> BAI TAP MAU $56969

4 N
W) Vi du 1. Thyc hién cac phép tinh sau:
2r—4 3xr+14 x+1 x—-18 x+42
. DS: 2. . DS: 3.
a) 3 + 3 S: x+ b)x—5+x—5+az—5 S:3
. /
@ Ldi giai.
20— 4 14 20— 4 14 1 2
L2 +3x—|— _@2e-4)+(Bx+14) bSz+ 025(x+):x+2‘
5) 5) 5! 5 5)
) x+1+x—18+x+2_(x—|—1)+(x—18)+(a;+2)_335—15_3(3:—5)_3
"r—-5 -5 -5 xr—5 -5  xz-—-5
[l
4 N\
M Vi du 2. Thuyc hién cic phép tinh sau:
r—4 6xr+4 z+1 xz—-10 z43
. DbS:z. b . DS: 3.
2) 7 + 7 * )x—2+x—2+x—2 3
. /
@ L&i giai.
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r—4 6zx+4 (x—4)+(6z+4) Tz
1' pu— = - = .
7 T 7 7 "
5 r+1 x-10 x+3_(:v+1)+(:v—10)+(m+3)_3x—6_3(m—2)_3
r—-2 -2 x-2 r—2 -2 x-2 7
0
e )
M) Vi du 3. Thuyc hién cac phép tinh sau:
45 ==l —2z x—1 2z g5 = 2—x
. bS: — b . DbS: 1.
%) op—2 -1 wrD) D Ermrd o2 @roe
- _/
@ L&i giai.
a) b)
r+1 n —2z 2x +1‘—|—1+ 2—x
2r—2  12-1 22+4r+4 x+2  (v+2)?
_ v+l —2 B 2z (x+1)(z+2) 2—x
20c—-1)  (z-1(z+1) T (x+2)? (z + 2)2 (4 2)2
_ (v +1)? —4a 24 (@4 D +2)+(2—2)
-t D) 2w -t - (o 12
(@41 —da 2?4z td
a1+ 1 = o
-2z +1 (z + 2)2
20z —1)(z+1) T (z+2)2
2w —1)(z+1)
=1
2 +1)
0
'a N
M) Vi du 4. Thuyec hién céc phép tinh sau:
6 3 3 z+1 -2 z-—-14
. bS: — b . bS: 2.
) Prds T 9w+8 2w Yoz oz 24
. /
@ L&i giai.

_/
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a) b)
6 312 31 v+l x—-2 r—14
:1:2+4x+2x+8 B 2x(:r+4)+2x(x+4) :r—2+a;+2 2 —4
_ Bw+12 _ (a:+1)(x+2)+(x—2)2+x—14
2u(x +4) x? —4 x2—4  22—-4
_ 3(z+4) _ 22738
T 2z(z+4) 224
3 _ 24
T 9% o224
= 2

. . ann s -A A A —A
Bude 1. Ap d tac doi dau phan thic: — = —; — = —;
c p dung quy tac doi dau phan © 55 B R
Budc 2. Thyc hién quy tac cong theo Dang 1.
656> BAI TAP MAU $56969
4 N\
W)\ Vi du 1. Thuyc hién cac phép tinh sau:
4—2%2 2xr—222 5—4zx 2 —4 5z + 2 1
.DbS:z2—-3. b . DbS: :
2) :E—3+ 3—=x +a:—3 . ):U-|—2+2—x+4—x2 Tz —2
g /
(£’ Loi giai.
a) b)
4—2% 2x—22° 5—4dx 2 —4 Sr + 2
+ + + 5
z—3 3—=x r—3 r+2 2—z 4—=x
4—2% 2°—2r 5-—A4x 2 4 —dr—2
= + + = + +—
r—3 T —3 r—3 r+2 x-—2 x4 —4
_ (A—a?) + (22— 22) + (5 — ) _ 2(2;—2)+4(:2¢+2) —E;x—2
r—3 vt —4 2 —4 2 —4
22— Gr 49 2@ —-2)+4r+2)+ (—br—2)
S - v
(.77—3)2 . $+2
= o224
r—3 1
r— 2
O
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p
W) Vi du 2. Thuyc hién cac phép tinh sau:
202 -z z+1 2-—2° 2 -4 5xr+1 1
. bS:z—-1. b . DS:
2) x—1 +1—x+x—1 . )x—|—1+1—x+1—x2 x—1
N\
@ Ldi giai.
a) b)
20—z x+1 2—2? 2 —4 br +1
_|_
r—1 l—2z x-—1 r+1 1—=z 1-2?
22— —xr—1 2—22 - 2 4 —(5z +1)
- = +
r—1 r—1 x—1 r+1 z-1 z?—1
@)+ (—z-1)+(2—27) _ 201 4(z+1)  —Sr—1
- r—1 x?—1 x?—1 2 —1
I vl
(x+1)(x—1)
B 1
-1
p
M Vi du 3. Thuyc hién céc phép tinh sau:
Y 4x —2r —y T x — 3y T
. bS:——= b . DS:
2) 2x2—a:y+y2—2xy 70 )x2-1l—$y+y2—x2 xy — 2
z+y
G
(£’ Loi giai.

_/
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a) b)
Y dx x r — 3y T
+ +
2x2—xy+y2—2xy 224wy yr—a?  xy—a?
Y dx x - + 3y -
= + = + +
2z —y)  yly — 2z z(x+y) 22—y x(z—y)
_ y? N —4z? _ 1 eddy
ry(2r —y)  xy(2w —vy) Tty xtf?’ Ty
2 2 xr— —x —x —
zy(2z — y) ?—y? 2ty =y
o —y _ -y +(z+3y) + (-2 —y)
= = 9 22— 2
x
y R
o 2 — 2
-1
= T

[
N\
W) Vi du 4. Thuyc hién cac phép tinh sau:
Y x — i — 1 2 1
. DS: . b . DS:
2) xz—xy+y2—xy xy )x2+xy+y2—x2+xy—x2
z(z—y)
/
@ L&i giai.
a) b)
Y T 1 . 2 N 1
x2—xy  y?—uwy 2 +xy | P2 -2 ay— a2
_ Y x B R I
x(x;y) y<y_$2) ozl +y) 22—y a(z—y)
- Y —Zz T —y —2x —x—y
= — + — = + +
xylx —y)  axy(e—y) (@2 —y?) 222 —y?) | 2(2? — y?)
_ v _ @yt (=20)+(—x—y)
zy(z —y) B z(x? — y?)
zy - r(2? — y?)
B —2
z(z —y)
[
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5 Dang 60. Riit gon phan thitc va tinh gia tri bi€u thicc dé

Bude 1. Rt gon biéu thiic theo Dang 1 hoiac Dang 2;

Budce 2. Tinh gia tri biéu thitc sau khi rit gon.

656> BAI TAP MAU $56969

s .2 . 2 2 4x .
M) Vi du 1. Cho biéu thic: P = e + T Vol x # 0;x # 1.
a) Rit gon biéu thic P; DS: b) Tinh gia tri biéu thitc P tai 2 = 2. DS:
2 1
p=—*° -
x(z3 —1) 7
@ Ldi gidi.
1.
P _ 2 2 dx
22—z 2?+x+1 1—23
2 2 —4x
= + +
z(r—1) 22+z2+1 (r—1)(22+2x+1)
B 202+ +1) 2e(x — 1) N —42?
Cozlr =122 4+z+1) ze—-1)(2+z+1)  zr—-1)(22+z+1)
2
oz(r—1)(22 42+ 1)
B 2
(a3 1)
. 2 2 1
U
( B
? 2 2(x —1 2
B0 Vi du 2. Cho bidu thttc: P = — (@=1) 242 e t0ia AL
z+1 x 24z
a) Rit gon biéu thitc P; DS: P =2+ 1. b) Tinh gid tri biéu thitc P tai 2 = 1. DS:
2.
G /
@ Ldi giai.
1.
p o 2> 2@-1)  z+2 2P 2(x — 1) (x+1) T+ 2
a1 T 22+z  x(z+1) z(x +1) z(x+1)
2 +22% +x x(r+1)?
z(x+1) z(r +1)

2. Véix=1thévao Ptaco: P=1+1=2.

_/
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]
5 Dang 61. Bai toan thuc té
Bude 1. Thiét lap cac biéu thic theo yéu cau ciia dé bai;
Budc 2. St dung hai quy téc cong két hop véi quy téc doi dau.
656> BAI TAP MAU $56969
.
M Vi du 1. Mot doi may xtc nhan nhiém vu xtc 11600 m? . Giai doan dau, doi chi xic
duge 5000 m? v6i ndng suat trung binh ctia may xtc 14 x m3/ngay . Giai doan sau, nang
suat lam viéc clia may xic tang duge 25 m?/ngay . Khi do:
1. Hay biéu dién:
N g L 5000
i) Thai gian xic 5000 m® & giai doan dau tién; DS: —— ngay
5
p N 6600
ii) Thoi gian lam not phan viéc con lai ¢ giai doan sau; DS: 5 ngay
5
2 5000 6600
iii) Tong thoi gian hoan thanh cong viéc. DS: + ngay.
¢ T+ 25
2. Gia st nang suat trung binh clia may xic la 250 m3/ngay thi tong thsi gian hoan
thanh cong viéc la bao nhiéu ngay? DS: 44 ngay.
v
@ L&i giai.

1. Ggi ¥ cong thitc: Khdi luong cong viec = thoi gian lam viéc X ning suat.
s 5000
i) Thoi gian xic 5000 m? & giai doan dau tien: —— (ngay);
T

ii) Thoi gian lam phan viéc con lai = (khdi lugng cong viec con lai):(nang suat mdi), duge

biéu thi ay);
ieu thite =~ (ngay);
5000 6600

. + Y (ngay).

iii) Tong thai gian hoan thanh cong viec: T =

2. Thay x = 250 vao biéu thitc T, thi tong thoi gian hoan thanh cong viéc ciia doi méy xic 1a
T = 44 (ngay).

O

)

W Vi du 2. Mot tau du lich di tit Ha Noi t61 Viet Tri, sau dé ndé nghi lai tai Viet Tri 2 gio
truée khi quay trd lai Ha Noi. Quang duong tit Ha Noi t6i Viet Tri 1a 70 km. Van téc ciia
dong nuée 1a 5 km/h. Goi van toc thyc cia tau la x km/h.

1. Hay bieu dién:

i) Thai gian tau di nguge dong tir Ha Noi t6i Viet Tri; DS: z (giv)
l’ p—
70
ii) Thoi gian tau di xudi dong ti Viet Tri t6i Ha Noi; F (giv)
3
iii) Thoi gian ké tir lic thu xuat phat dén khi tau quay trd vé Ha Noi. DS:
00
i0).
=5 w45 ®

2. Tinh thoi gian ké tit lic xuat phat dén khi tau vé t6i Ha Noi, biét rang van toc lac
nguge dong ctia tau la 20 km /h. DS: 7 gis 50 phat.

/
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@ Ldi gidi.
1. Ap dung cong thitc chuyén dong s = v-t;
Trong d6 s 1a quang duong; v 1a van toc; ¢ 1a thoi gian.
Ta c6 van toc xuoi dong = van toc rieng + van téc dong nudce;
Van téc ngude dong = van toc riéng - van toc dong nudc;
0
i) Thoi gian tau di nguge dong tit Ha Noi t6i Viet Tri: 3 (giv);
x JR—
70
ii) Thoi gian tau di xuoi dong tu Viet Tri t61 Ha Noi; T3 (giv);
x
iii) Thoi gian ké tit Iic tau xuat phat dén khi tau quay trd vé Ha Noi.
7="0 4+ T (i)
2-5 x+5 &9
2. Van toc thyc: 25 km/h. Thay x = 25 vao biéu thic T.
2 Z 2z N 47
Thoi gian ke tur lic xuat phat dén khi tau ve t6i Ha Noi: 5 gig = 7 gio 50 phit.
U
Q Bai tap vé nha
W/
(= Bai 1. Thuyc hién cic phép tinh sau:
11z —4 10z +4 1 ) 2
. DS:6. b . DS: :
R e s R YN W 2 1
—3z2 1 1 1 1 2 4
. bS: d : DS:
c) :1:3+1+:B2—x+1+x+1 )1—x+1+$+1+:v2+1—|—x4
—2(x —1) 8
2 —x+1 1—a8
@ L&i giai.
1l —4 10z2+4 1lz—4 -20Bx+2) 1llx—4 —-br—2 6x—6 6(x—1)
1. + = + = + = = —6.
r—1  2-2 x—1 2(x —1) r—1 r—1 x—1 x—1
2. Taco: 202 +3x —2 =202 +42 —2—2=2x(x+2)— (z+2) = 2z — 1)(z + 2).
L, 5 _ 1, 5 _ w1 5
r+2 22243r-2 1+2 (r-1@E+2) QRr-D@+2) (Q2z-1)(r+2)
B 20 +4 2
-1z +2) 221
3. Taco: 2+ 1= (z+1)(z* —z+1).
— 322 1 1 —3a? r+1 22 —x+1
— + — + = + +
?+1 22—2x4+1 z+1 (x+1)(2?2—z+1) (e+1)(22—2z+1) (z4+1)(x2—a+
B —2(z* - 1) . 2(x—1)
o+ )(@2—2+1) 22—z +1
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4. Taco: (1—z)(1+2)1+2*)1+2") =1 —2)(1+2)(1+2*) = (1 -2 (1 +2?) =1—25

1 1 2 4 l+z+1-2 2 4

2 1tz 1122 1748 1-22 112 114
2 N 2 4 _2(1+x2)+2(1—x2)+ 4
o1 —22 1422 142t 1—at 14 a2t
4 4 A1+ +4(1 -2t 8
I T T 1—a8 1 —at
0
(= Bai 2. Thuyc hién cic phép tinh sau:
P P ps: 12,
x?—2xy  2y*—uxy xy
1 1 1
2. + + . DS: 0.
(@—y)ly—2) W—2)(z—2) (-z)(z-y)
@ L&i giai.
1.
T+ 4y r+y oty —r—y  ylr+4y) r(—x —y)
w?—2uy P —wxy  x(e—2) yle—2y) aylr—2y) aylc—2y)
Ayt -2y
zy(z — 2y) zy
2.
1 N 1 N 1 (z—x2)+(xr—y)+ (y—2)
(r-—y)ly—2) W—2)(z-2) (-z)(r-y) (z—y)(y —2)(z — z)
0
= =0.
(z—y)(y — 2)(z — z)
0
. P+ 1
(= Bai 3. Cho bieu thic: P = +
Brae?+ar+1 22+1
~ « 2 - x+1 s .z . 2 « 2 . .
a) Rit gon bieu thic P.  DS: P = ———. b) Tinh gia tri ctia bieu thitc P tai z = 1.
e +1
DS: 1.
@ Ldi gidi.
1. Taco: 2 + 2 +rx+1=2*(z+ 1)+ (x+1) = (z+ 1)(2* + 1)
_ >+ N 1 z(z41) N 1z N 1 z+1
S 34+l 2241 (x4 1)(224+1) 2241 2241 2241 2241
1+1
2. Thay x =1 vao P ta c6: P = i =1.
1241
0]
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[ Bai 4. Dau thang 5 nam 2017, toan thé gi6i ghi nhan hang chuc ngan mAy tinh bi nhiém mot
loai virus méi mang tén WannaCry. Theo udc tinh, c6 150000 thiét bi dién ti tré thanh nan nhan
clia cuoc tan cong mang nay. Trong thoi gian dau virus méi duge phat tan, trung binh mot ngay
ghi nhan x thiét bi nhiém virus va giai doan nay khién 60000 thiét bi bi thiét hai. Sau dé6 téc do
lan truyen gia tang 500 thiét bi nhiém virus mdi ngay.

1. Hay biéu dién:

. . ~ 60000

i) Thoi gian 60000 thiét bi dau tién nhiém virus; bS: —— .
90000

ii) Thoi gian s6 thiét bi con lai bi lay nhiém; : )
x + 500

iii) Thoi gian dé 150000 thiét bi néu trén bi nhiém virus.

) 90000 +60000
"+ 500 x

2. Tinh thoi gian dé 150000 thiét bi néu trén bi nhiém virus véi z = 4000. DS: 35.

@ L&i giai.

. N . 60000
i) Thai gian 60000 thict bi dau tien nhiém virus: (ngay) ;

1500007:— 6000 90000

Z + 500 w1500 (nedy) ;
90000 60000

x —+ 500

ii) Thoi gian s6 thiét bi con lai bi lay nhiém:

iii) Thoi gian dé 150000 thiét bi néu trén bi nhiém virus 1a

(ngay) .

2. Thai gian dé 150000 thiét bi néu trén bi nhiém virus véi = 4000 la
90000 60000 .
= 35 (ngay).

4000 + 500 * 4000
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@ Phép trir cac phan thic dai s6

Q Tém tit ly thuyét
N\

1. Phan thic déi
A

P A
Phan thiue doi cia — 1 ——.
+ an thuc do1 cua B a B

+ Hai phan thtic goi 1a déi nhau néu tong ctia chiing bang 0.

2. Quy tAc trir hai phan thiic dai s6

. A C A .
Muon trut phan thic 5 cho phan thrc o ta cong phan thic 5 v6i phan thie doi

449

C
cua phan thic o tie 1a

WIS
|
olQ

Q Bai tap va cac dang toan
Al

& Dang 62. Ap dung phép trir hai phan thic d€ thuc hién phép
tinh

Stt dung phan thic déi trong phép trit dé chuyén thanh phép cong cac phan thitc dai sb.

$5656> BAI TAP MAU 65656

W)\ Vi du 1. Thuyc hién cac phép tinh sau:

1 23(;—1_95—2. EDS:x—i_l.
z—1 z—1 z—1
 Wy=d) szt ps: L
3x2y? 3x2y? xy

-1 z3+1

3. P Paa PS: 2

4 x? + o2 _ > B 22 DS: 2xy

. B o — 2 2 : ° _ :
2 —y?  xy—y? a?—uy (z—y)(z+y)

@ Ld&i giai.
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] 20 -1 -2 (22-1)—(z—2) 2w—-1-2+2 x+1
-1 -1 r—1 N x—1 -1
22zy—1) 2y—2 (day—2)—(zy—2) 3oy 1
2. . - - S
32?2 3129? 31292 32y xy
3.
-1 2#*+1  (z-1D)@*+z+1) (e+1)(z*—z+1)
2 -z 224z z(z —1) x(z+1)
_ :U2+x+1_a:2—x+1_2:c_2
B T T o
4.
22 442 % 22 B 2% 442 2 22
a?—y? wy—y? 2t —ay (z—y)z+y) yl—-y zlz—y)
B 4y y
(—y)lz+y) z—-y x-y
(2* +y°) —ylz +y) —z(x +y)
(z—y)(z+y)
B 2xy
(@ —y)(z+y)
]
4 N
M) Vi du 2. Thuyc hién cac phép tinh sau:
3r—2 2rx-—1 —1 2 —1 —2 1
a) X2 T ps: L1 oy 2ey-l ay-2 DS: —.
x+1 x+1 x+1 TR iy xy
1 1 1 1 1
o . ps: 20 q) _ . pS: —.
r—1 x22—=x @ xy —y?:  x?—ay xy
G /
@ Loi gidi.
1 3xr—2 2r—-1 (Br—-2)—-QR2r-1) -1
Cr+1 r+1 z+1 41
5 2@y—1) ay—-2 (2ay—-2)—(zy—2) wxy 1
) 222 x2y2 - x2y2 _$2y2_wy'
5 @ I 1 o2t —1 w41
-1 22—z -1 z@x-1) 2xz-1)  z °
4 1 1 B 1 1 B x Y =y 1
Cay -yt 2?—ay ylw-y) wle—y) ayle—y) wyle-y) wylr-y) ay
O

& Dang 63. Tim phan thic théa man yéu cau

- Dua phan thitc can tim vé riéng mot vé.
- Stt dung quy téc cong v quy téc trit dé rat gon lai bieu thite. Tt d6 suy ra phan thiic can
tim.

656> BAI TAP MAU $56969
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. 1 1- 2x(1 —
W Vi du 1. Tim phan thic P(z) théa méan diéUkién:ii—B_z’—i—g_P(aj): xg(_xf)'
DS: .
z—3
@ Li giai.
11— 2zl —
rrl 1-o poy - 20-9)
r—3 x+3 9 —a?
1 1- 2x(1 —
= P(x) = - r i)

t—3 z+3 9—2a2
(x+1D)(z+3) (1-x)(xz—3) —2z(1-—=2x)

2 -9 x2—-9 o 22-9
(@ +4x+3) — (—2® + 4z - 3) — (22° — 21)
B x?2 -9
2z +6 2
Co22-9 -3
U
) -3 —
M) Vi du 2. Tim phan thic Q(z) théa man dang thic sau: Q(z) + - 5 - 3 =
T — xr—
75— 3
_—. DS: .
z2 — 5z + 6 z—3
@ Loi gidi.
r—3 x—2 r—1
Q) -2 x—-3 22—bx+6
r—1 r—3 x—2
= Q) = x2—5x+6_x—2+x—3
B r—1 (x —3)? N (x —2)?
(@2 -2(x—-3) (2—-2)(x—-3) (x—2)(z—23)
r—1—(2? =62 +9)+ (2® — 4z +4)
B (x —2)(z —3)
. 3z-6 3
C (r—-2)(z—-3) x-3
U

&5 Dang 64. Phan tich mét phan thic thanh tong (hiéu) cta cac

phan thic ma mau thitc 1a cic nhi thitc bac nhat

- V6i bai toan don gidn, ta co thé sit dung ki thuat them, bét he s6 dé dua bai toan vé dang
a+b a b 1 1

==t —==4-
ab ab ab a b ) .
- V6i bai toan phtc tap hon, ta dat trude cac tit so la cac bien A, B, C... Tu d6 quy dong
phan thiic, tim he s6 A, B, C... bang cach chon cac gia tri x dac biét.

tach phan s6 nhu sau:

$5656> BAI TAP MAU 65656
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( ™\
, . : 2 . 1 1/1 1
M Vi dy 1. Chitng minh dang thu’c—:—(—— )
z(r+a) a\zr z+a
Ap dung tinh nhanh biéu thic sau:
1 1 1 1 2017
1. P= e —. bS: —.
1-2+2-3+3~4+ +2017-2018 S 2018
1 1 1 1009
9. - : L
Q@) = a7y T eroery T Grie)E T 0m) (z + 2018)
. /
@ L&i giai.
1 1 z+a—x 1] z+a x }_1(1 1 )
z(r+a) a z(x+a) alz(z+a) z@x+a)l al\z z+a)
1.
L
1.2 2.3 3-4 2017 - 2018
1 1+1 1+1 1+ n 1 1
1 2 2 3 3 4 2017 2018
112017
1 2018 2018
2.
1 1 1

QW) = iy T aroesn T T wr2016)(@ £ 2018)

B 1(1 1 n 1 1 . n 1 1 )
2\ x+2 zxz+2 x+4 x+ 2016 x4+ 2018

1(1 1 )_ 1009
- 2\x  2+2018/)  x(x+2018)

O
4 N
, . » o ~ . e a1 1 1
W\ Vidu 2. 1. Chiing t6 rang hiéu ctia phan thitc duéi day cé ti bang 1: — — -
T
1
bS: —.
z(x +1)
2. Tinh nhanh biéu thi Q(z) C— : oot !
. Tinh nhanh biéu thic sau: Q(z) = :
z(z+1) (z+1)(z+2) (x +99)(z + 100)
1
DS: _ 10 .
x(x + 100)
A\ /
(¢ Loi giai.
1 1 r+1 T 1
1. —— = — = .
r z+1 z@@+1) z@+1) z(@+1)
2.
1 1 1

Qr) = et D) @iD@12) T @99+ 100)
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11 Lo, 1
x4+l x4+l a2 r+99 2 +100
11100
oz z+100  z(z+100)°
U
( ™\
M Vi du 3. Phan tich phan thtic thanh tong (higu) ctia hai phan thic ma mau thiic 1a cac
nhi thic bac nhat:
2 — 5 1 1 —4x 47 2 3
. bS: —+——. b . DS: — .
2) (x —3)(z —2) :r—2+:r—3 )(2x—1)(x—|—2) 2c—1 xz+2
. v
@ L&i giai.
] 20 =5 o r—=3+x—-2 1 . 1
C(x—-3)(r—-2) (z-3)(z—-2) x-2 x-3
—4 A B
2. Dat i +
2x —1)(z+2) 22x—1 x+42
Quy dong, tit thitc thu duge —4z + 7 = A(z + 2) + B(2z — 1).
1
Chox:—Z:B:—i’);Chox:i:A:Q.
—4 2
Vay ta co LT = — 3 .
2r—1)(z+2) 2x—-1 x+42
U
4 N
M0 Vi du 4. Phan tich phan thiic thanh tong (hidu) ctia hai phan thitc ma mau thic 1a cac
nhi thic bac nhat:
2 2 1 1 — 12 ) 3
a) ey bS: —+——. b) T : : - :
z(x +2) xr  x+2 (x —2)(z + 3) r—2 x+3
. )
@ Ldi giai.
2z + 2 7x+a:—|—271+ 1
Ca(z+2) x+2) oz w42
—x + 12 A B
2. Dat =
M )@+ r-2 243
Quy dong, t1t thitc thu duge —x + 12 = A(z + 3) + B(z — 2).
Chorx=-3=B=-3;Chor=2=A=2.
_ ., —4x 47 2 3
Vay ta co = — :
2r—1)(z+2) x—2 x+43
U

5 Dang 65. Bai toan thuc té

Budc 1. Thiét lap cac biéu thiic theo yéu cau ciia dé bai.

Bude 2. Ap dung quy tdc cong, trit phan thitc dai s6 dé tim ra két qué cia bai toan.

656> BAI TAP MAU 656569
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4 ™\
M0 Vi du 1. Cong ty da gidy Hai Phong nhan san xuat 10000 doi giay cho mot déi tac nuée
ngoai véi thoi han 14 x ngay. Do cai tién ki thuat, cong ty khong nhitng hoan thanh trudc
ké hoach dé ra mot ngdy ma con san xuat them duge 200 doi gidy.

1. Hay biéu dién qua x:
. . . 10000
i) SO lugng doi giay cong ty phai san xuat trong mot ngay theo ké hoach. DS:
x
. . . 10200
ii) SO lugng doi giay thuc té cong ty da san xuat duge trong mot ngay. DS: P
x p—
. 200z 4 10000
iii) S6 lugng doi giay lam thém trong mot ngay. DS: %
x(x —
2. Tinh s6 lugng doi giay ma cong ty lam thém trong mot ngay véi z = 25. DS: 25 .
& /
(&' Lai giai.
1.
N Q4 e e o £ R . . . 10000
i) SO lugng doi giay cong ty phéi san xuat trong mot ngay theo ké hoach 1a .
x
. . . 10000 + 200
ii) SO lugng doi giay thuc té cong ty da san xuat duge trong mot ngay 1a —+1 =
x —
10200
v L 10200 10000 200z + 10000
iii) S6 lugng doi giay lam thém trong mot ngay la M = — _ At
r—1 x z(z —1)
2. S6 luong doi giay ma cong ty lam thém trong mot ngay véi z = 25:
~ 200 - 25+ 10000 o5
25(25—-1)
O

4 N

M) Vi du 2. Mot cong ty may mac phai san xuat 10000 san pham trong z ngay. Khi thie
hién khong nhitng da lam xong s6m mot ngay ma con lam them duge 80 san pham.
1. Hay bicu dién qua x:

. = 2 2 2. 2 £ P~ N 2 10000
i) SO sédn pham phéai sén xuat trong mot ngay theo ké hoach. bS: ——

x
. - . 10080
ii) SO lugng sdn pham thyc té da lam duge trong mot ngay. DS: 1

x J—

. : 80z + 10000
iii) SO sdn pham lam thém trong mot ngay. DS: S0 + OO0 :

z(r —1)
2. Tinh s6 san pham lam thém trong mot ngay véi z = 25. DS: 20.
A\ /
(&' Ldi giai.

. ) . . 10000
i) SO sdn pham phai san xuat trong mot ngay theo ké hoach la .

10000 + 80 10080

ii) S6 sdn pham thyc té da lam duge trong mot ngay 1a : .
T — T —

10080 B 10000 B 80x + 10000

r—1 v xr-—1)
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2. S6 san pham lam thém trong mot ngay véi z = 25:

8025+ 10000

= 20.
25(25 — 1)
[
QBai tap vé nha
AN
(= Bai 1. Thuc hién cic phép tinh sau:
3r+4 44—z 4 2+ 2 1 1
— . DS: . b — . bS: ——.
2) x3y? 3y? x2y? ):1:3+1 r+1 2 —x+1
1 S5r — 4 —4 -2 —
) i ps: . 4 - Y7 ps: =Y
r—1 z?>—x x xy —y?  xy — x? xy
@ L&i giai.
3x+4 44—z (Bz+4)—(4—2x) 4
w3y2 ady? - 232 :xsyQ'
2.
2%+ 2 1 B 2%+ 2 1
B+1 o+1  (p+D@2—2+1) x+1
B %+ 2 22 —x+1
(D@2 —24+1) (z+D@2-2+1)
42—+ -1
(D)2 -2+ 1)
B z+1
(D2 -2 +1)
B 1
a2+ 1
5 1 Sr—4 1 Sv—4 T Svr—4  x—5Sx+4 —dr+4 -4
-1 22—2 -1 z(xz—-1) 2z-1) z@-1) 2z2@-1) 2x-1)
A r y-2r  x y—2r  2*+yly—22) (r—y)? z-y
Cay—y? ay—2® yle—y) a(@—y) zy(r —y) wylx—y)  ay
[l
(= Bai 2. Tim phan thtc P(z) thda man dang thitc sau:
x 3 6 — 4 r—1
1. — P(x) = . DS: P(z) = .
Py s A A @ =5
20+ 4 2 x+2 —x
2. ~ P(z) = . . T
x3—1 (z) r—1 x2?4+z+1 ?+r+1
@ L&i giai.
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1.
3 6z —4
x —Pl) = x
r—1 xz+1 2?2 —1
T 3 6x —4
= P = —
() :1:—1+x+1 2 —1
B x(m+l)+3(x—1)+—6x+4
o221 2 —1 2 —1
B 24+r+3xr—3—6x+4
a 2 —1
B x> —2r+1
a 2 —1
B r—1
o +1
2.
2 4 2 2
T play = _
x3—1 r—1 x224+x2+1
2r + 4 2 T+ 2
= P(z) = -
(z) 3 —1 x—1+x2+x—|—1
B 21;+4+(—2)(x2+x+1)+(x—1)(x+2)
| 3 —1 3 —1
B —x+
31
B —x
24 x+1
O
= Bai 3. ”{inh nhanh Piéu thic sau: . | A
= . DS: = .
A e I B PRSRE: S: B PR TRy D e Q@) = T hE T
@ L&i giai.
Ta stt dung phuong phap tach mau cac phan thiic dé xuat hien thira sb.
) o 1/1 1 3
Ap dung dang thitc — = — | — — véi a = 2.
r(r+a) al\z z+a
1 1 1 1
Q) = it e T3 T P 5 215
1 1 1 1
- + + -
(z—1D(x+1) (z+1)(x+3) (z+3)(x+5) (r+5)(x+7)
B 1[ 1 1 n 1 1 n 1 1 . 1 1
- 2lz—-1 x+1 x+1 x24+3 z4+3 z+5 z+5 z+7
B 1( 1 1 )
o2\z—1 x+47
B 4
(=1 (z+T7)
O

(= Bai 4. Phan tich phan thiic thanh tong (hi¢u) ctia hai phan thitic ma mau thic 1a cac nhi thic
bac nhéat:
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1 1/ 1 1
P@) = oine = DS:P(w):§(x+1+2—x>'
—7 2 1
Q) = G = bS: Q@) =5 =5 7%
@ Loi gidi.
Ta c6
1 llz+14+2—2 1 r+1 2—x
P(z) = (m+1>(2—]})_§|:($+1)(2—$)]—§|:(I+1)(2_x)+($+1)(2_x)
- 1( Lo, )
o 3\z+1 2—x
) —7 A B
Do i 82 2013 12

Quy dong, tit thitc thu duge —7 = A(x — 2) + B(2x + 3).
-3
Choxr=2= B=—-1; Chox:7:>A:2.
-7 2 1

ay ta cd - - - .
Vay ta 6 Q) = 5 =y ~ 5o 73 72

O

[ Bai 5. Néu mua 18 thi gia mot chiéc but bi 1a # dong. Nhung néu mua tit 10 but tré len thi
gid mdi chiée ré hon 100 dong. Co Dung ding 180000 dong dé mua biit cho vin phong. Hay biéu

dién qua x:
. . 180000
1. Tong s6 but mua dugce khi mua 1é. DS: .
T
2. Tong s6 bit mua duge khi mua ciing mot lic, biét ring gid tién mot but khong qua 1200

don 180000
& Y —100
. 18000000
S0 but duge 1gi khi mua cting mot ldc so v6i khi mua lé. bS: ——
x(z — 100)
(¢’ Loi giai.
180000

Tong s6 but mua duge khi mua 18 13 :
x

1 .
8000% v6i x> 1200 dong.

Téng s6 but mua duge khi mua cliing mot lic la

180000 180000 18000000
T r—100  a(r—100)

U

S6 bt dugc 10i khi mua cling mot lic so v6i khi mua 1é 1a
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@ Phép nhan cac phan thifc dai sb
Q Tém tit ly thuyét
W/

P . o . i s o A C
Muon nhan hai phan thic, ta nhan cac ti thitc véi nhau, cac mau thitc véi nhau: 5D =
A-C
B-D’

Q Bai tap va cac dang toan
AN

& Dang 66. Ap dung phép nhan hai phan thic aé thuc hién phép

tinh

Van dung quy tic da néu trong phan Tom tdt Iy thuyét dé thuc hien yéu cau ciia bai toan.

656> BAI TAP MAU $56969

e N\
M Vi du 1. Thuyc hién céc phép tinh sau:
6 ( 5y2) 2 z+1 22-4 T +2
— | === ). bS:— b : . DS:
2) I5y3 3a2 3y ) r—2 (z+1)2 r+1
3—3z z-3 -3 6x+4 z° -2z 21
. . bS: d . . DS:
U 3 Y eoa w2 T+2
g /
@ L&i giai.
. 6 (_5y2)_ 6x-5y*  30wmy* 2
- 15y3 322/ 15y3-322  45x%y3  3xy’

r+1 z22—4 (x+1)(2*—-4) (z—-2)(z+2) x+2

2 m—2’(x+1)2:(x—2)(x+1) :(x—Q)(x—kl):x—kl'

3 3=3x z-3 (@B-3z)(z—-3)  3(1-=z)(z-3) -3
229 2-1 (22-9)(z—1) (2+3)(z—-3)(z—-1) x+3
L 6r+4 2 -2z (6r+4)@*—2x)  2Bz+2u@x-2) 2

22—4 3rx+2 (2—-4)Br+2) (z-2)(x+2)(Br+2) z+2

/ Tai ligu Toan 8 nay 1a clila: ....coooeviviiieiieiieeniiis




" 7. Phép nhan céic phan thitc dai s6

M0 Vi du 2. Rit gon cac biéu thic sau:

4x* 3 2 2 2_4 2
a)i( y). ps: 2L p) .2 ps: 2
9yt 2x 3y xr—2 3 77
20 —2 2— —2 6x—4 z°2-3 2 20 —1
g L2 2 pS: q Sr=d i odet2 pg 2e—)
z2—4 -1 T+ 2 2 —4 3x —2 x4+ 2
@ Loi gidi.
] 422 ( 3y3> B 422 - 3y° B 12223 2w
- 9yt 20/ 9yt-2¢  18xyt 3y’
) 2 xt -4 2*(2?—4) (e -2)(z+2) x+2
-2 23 (p—2a3 (2 -2) oz

20 -2 2—x (20 —-2)(2

_ 20 —-1)2—-2) =2
2 —4 x—1 (22 —4)(z

S+ 2@ —-2)(x—1) x+2
6x—4 2°—3r+2 (6r—4)(2*—3r+2) 2Br—-2)(z—-1)(z—-2) 2z-1)
22—4  3x—-2  (@—-4)0Br-2)  (@-2)@x+2)Bx-2) z+2

—r) _
-1

& Dang 67. Rut gon biéu thirc két hop nhiéu quy tac da hoc

& Phan tich da thitc thanh nhan ti.

& Uu tién t6i gian phan thitc (néu c6 thé) ngay tir dau.

56565 BAI TAP MAU 5656

M0 Vi du 1. Rit gon cac biéu thic sau:

x—2 222 —5x—3 2¢+1 2¢ — 4 x3 — 32 —|—3x—1
. . DS: b DS:
) z+1 z2—52x+6 z+1 )1;2—1 Tz —2
2(x —1)2
z+1
) x? 23(;—5+ 2 66—z ps: d) 2 —-3x+2 x22—z—6 DS z+2
c . . ) : . ) :
x—i;l z—1 z+1 z-1 22—-52+6 x22—-22z+1 z—1
z
r—1
@ Lai giai.

r—2 20°=5x—-3 x—-2 (Qe+1)(x—-3) x-2 2z+1 2z+1
r+1 22-52+6 z2+1 (r—2)(xz—-3) z+1 -2 ax+1°

20 —4 2* =30 +3r -1 (2z—4)(2® -32°+3z—-1)  2@-2)(z—-1)°  2x—1)

2 —1 r—2 B (2= 1)(z —2) S (r—DE+D)(z—-2) o+l

x? 21’—5+ > 66—z  a? (2:}6—5 6—93)_ 2?2 2xr—5+46-—=x
r+1 x-—1 r+1 z—1 x+1\z—-1 r—1/) z+1 r—1
T x+1_ T

t+1 z—1 z-—1

2 2
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2?=3x+2 2’-2-6 (2-1@@-2) (@+2d@@-3) z-1 (z+2)(x—3)

22—52+6 22—2x+1 (z—2)(z—3) (x—12 -3 (x —1)?
(=)@ +2)(r—-3) x+2
(=3 (-1 -1
0
4 )
M Vi du 2. Rit gon cic biéu thiic sau:
r—3 2?2 —-3x+2 T —2 2—x 23+1 ?—z+1
: . DS: b . . bS: ——
a):r;—l 2+ x—12 x+4 )x2—1 x—2 x—1
D 2 2x—6 7?2 -3x+2 22-2x-3 r—3
. . . bS: d . . DS:
) z -1 x+1+:v—1 z+1 ) x2—x—2 (x —1)2 z—1
7
rz+1
G /
@ Loi gidi.
1 t—3 2°—=3c+2 -3 (z—1)(z—2) (z-3)(z—1)(x—2) x—2
-1 2242-12 2-1 (z+4)(x-3) (@-D@+4)(r—-3) z+4
2—z 2°+1 (2—x2)(a*+1) @Q2-2)(z+1)(2*—z+1) 2 —z+1
9. : - — .
22—1 2-2 (22-D@—-2)  (z—1)(z+1)(z—2) x—1
5 x? 5—x+ > 2r—6 2’ (5—x+2x—6)_ 2 5—x+22-6
-1 z+1 2-1 241 z—1\z+1 z+1/) z+1 r+1
2 r-1 x?
To—1 2+1 z+1
A ?=3x+2 2°—20—-3 (z—-1)(x—-2) (z+1)(x—-3) z—-1 (z+1)(z—23)
T2z —-2  (2-12  (z+1D(z—-2) (x—12  z+1 (x—1)2
(=D +1)(z—-3) x-3
e+ De-12 -1
U
p
M0 Vi du 3. Rit gon biéu thitc:
i 422241 -1 222-—-4 1—x ( z3 1
. . . BbS: b | 22 1-— ) DS: —
2) x2—2 20 +2 (22 +1)° ) 3 AT x—1 x3
|
z+1
&
@ Lai giai.

Lttt 1 ool 207 —4 (22 +1)° z-1 20*-2) a-1
S22 —-2 2042 (2241 22-2 2@+1) (a241)? z+1

1—2z 3

) 3 l—-2z (z—-1D@*+z+1)—2> 1-2 2°—-1-2x
A+ +1-— = . = :
x3 x3 r—1 x3 x—1

l-z -1 1

2.

r—1

3 r—1 a3
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" 7. Phép nhan céic phan thitc dai s6

W) Vi du 4. Thuyc hién cac phép tinh sau:

R e AN L O T A i
x2—2 2r — 2 (m2—1)2' ) x3 x+1 x3
z+1
z—1
\§ J
@ Lai giai.

Lt a1l 27— (@2 —1)° 2+1 20*-2) z+1

22-2 2w -2 (22-1° 22-2 2(—1) (2-1° -1

r+1 ) 23 r+1 (x+D)@*—x+1)—2> x+1 28+1-—2a3
2. Nt —x+1-— = . = .

x3 r+1 a3 r+1 x3 r+1

x+1 1

o3 o+l ¥

U
M Vi du 5. Riit gon biéu thitc P = zy, biét (2a® + 20%)z + b = a va (2a — 2b)y = 3(a + b)?
3(a+b)

b —b). bS: P =

(a #b, a# —b) 4(a® — ab + b?)
@ Loi gidi.
a—2>b a—b

Do (2a® + 26%)z + b = a nén x = - .
0 a2+ b=anen v = = T ) — b1 )

R 3(a+0b)?%  3(a+b)?
Do (2a — 2b)y = 3(a +b)? nén y = Q(a—Q?) = 2((a—b>)'
a—b 3(a+b)? _ 3(atd)
20a+b)(a2 —ab+12) 2(a—0b)  4(a®—ab+b2)’

Khido P=2zy =

B0 Vi du 6. Riit gon biéu thitc P = zy, biét (3a® —3b%)x —4b = 4a va (4a+4b)y = 3(a —b)?

(a+b#0, a—b#0). DS’P:#_@Z@
@ Lo giai.
4a + 4b 4(a+b

Do (3a® — 3b%)z — 4b = 4a nén z = 303 j_L 305 3(a— b)Ea;—i— ()lb +02)
Do (4a + 4b)y = 3(a — b)? nén y = 3;3;2; = ?:f&:_l;);

A(a +b 3(a —b)? a—>b
Khi d6 P = zy = 3(a— b)Ea;_—i— ib+ B 4((a+b)) T a2 tab+ b2 -
Q Bai tap vé nha
\E
(= Bai 1. Thuyc hién cic phép tinh sau:

GIA0 VIBIL: vevneeeeeeee e, \



Chuong 2. Phan thic dai s

169
r+4 2*+x—12 T+ 4 z?
. . DS: d (8 = 22). bS: -2
) r—3 2?2+br+4 r+1 )x2—4x ( 7) v
@ Lai giai.
i -1 1 r?—1 C(r—=1)(x+1) z+1
T r4+2 11—z (z+2(1-2) (24+2)(1—2) r+2
) r+2 1—2° 242 (Q1-2)(l+zc+2%)  2?4z+1
-1 23+8 -1 (z+2)(x2—-22+4)  22-22+4
5 r+4 ?+r—-12 z+4 (x-3)(z+4) x+4
x -3 22+5r+4 x-3 (z+1)(z+4  z+1
7 z?
4. - 8—-2r) = ———= 24 —12) = —2x.
:U2—4:E( z) z(z —4) (4-2) ’
U
= Bai 2. Thuyc hién cic phép tinh sau:
31 1 1 1
1 2 ( __rt ) DS:
2—4 \z—1 224+z+1 r—2
’+8 10—-2x 2°+8 -9
2. . . . DS: — (2% — 22 +4
r—1 x+2 r—1 x+4+2 (z v+4)
5 2 —20+1 24 ‘ DS::I;—l
2??—rx—-2 2242x-2 r+1
r—1 x3 1
4. ( 2 1). bS:
2—x 1—.7:+x o T —2
@ Loi gidi.
] 3 —1 ( 1 x+1 -1 P+ l-(z-1)(z+1)
2?2 —4 \z—1 22+ax+1/) 224 (x—1)(22+2+1)
B -1 P?4r+l—(2*-1) T+ 2 B
(- 2)(z+2) 3 —1 C(z—-2)(x+2)
5 3+8 10—2x 2 +38 a:—9_x3+8(10—2x+x—9
-1 x+2 r—1 z+2 -1\ 2+2  z+2
2)(z? -2 4) 1-
_ (@+2)(@* -2z +4) x:_<$2_2x+4).
r—1 x4+ 2
5 ?—2x+1 2*—4 (z—-1) (z—2)(x+2) z-1
T2 2-2 2242-2 (2+1)(2-2) (z—-1)(z+2)

r—1 23 r—1 2*+(1-2)@*+2z+1) 1—-z 28+1-—23
4. ( 2 1): . = . —
2—x 1—x+$ o 2—x 1—=z T —2 11—z
1
r—2

_/
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0 7. Phép nhan céic phan thitc dai s6

2
. — 2
(= Bai 3. Cho (6a+15b)z = 3a+3 va (a®*+1)y = 4a®—25b*. Rt gon bieu thic A = roT A

Sa—%
theo a va b. pS:
a*—a+1
@ L&i giai.
3a + 3 a+1
Do (6 150)r =3 3 né = = .
0 (6a+15b)z = 3a +3 nén 2 60+ 15 22(14?51) ' )
4a” — 25b 2a + 5b)(2a — 5b
D 34+ 1)y = 4a® — 25b° né = = .
o (a’+ 1)y =4a nén y e T D@ —at1)
2 2 —1 2
MétkhécAzx T2 :x(x ) i = 2y nén
2 x—1 2 x—1
~a+1  (2a+5b)(2a —5b)  2a—5b
S 2a+5b (a+1)(a2—a+1) a>—a+1
0]

GIA0 VIBIL: vevneeeeeeee e, \
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@ Phép chia cic phan thdc dai s6

Q Tém tit ly thuyét
N\

A B N
@ Phan thitc nghich d4o ctia phan thic 5 la T Tich cua hai phan thic nghich ddo bang 1.

. A A
& Mudn chia phan thiic 5 cho phan thitc — # 0, ta nhan phan thic 5 v6i phan thitc nghich
D A-D C
== 61 — .
c~5c"p7

AN
olQ

SISl

C
dao cta phan thic —, tic la: —
P D’ B

Q Bai tap va cac dang toan
AN\

& Dang 68. St dung quy tac chia d€ thuc hién phép tinh

@ Van dung quy tic da néu trong phan Tom tdt ly thuyét dé thuc hien yéu cau bai toan.

™ Uu tien thuc hién cac phép tinh trong ngodc don trude (néu co).

656> BAI TAP MAU $56969

W) Vi du 1. Thuc hién cac phép tinh sau:

1—2? 2-2x 3 z+1 2+ 1 z+1
: . DbS: - b o — 1). DS:
2) x? 4+ 2z 3 2 x+2 ) z—1 (2" —z+1) z—1
0 22—z —2 :x2—4x+4' bs: _ & Q) z — 2y :x2—4:vy+4y2' e
224+3x+2 22427 z—2 2 — 2y + 92 x3 4+ 3
Tty
x —2y
N\ /
@ Lai giai.
. 1—2® 2-2z (1-z)(1+ux) 3z 3 z+1
" 22420 3z x(z+2) 21l—2) 2 x+2
341 1) (22 — 1 1 1
5 T :(xZ_x+1):(x+)(x z+1) _ae+l
x—1 x—1 ?—r+1 x-1

?—x—2 2*—da+4 (z—-2)(z+1) z(z+2) z

" 2243z 4+20 22422 (z+D)(x+2) (2-2)2 -2
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8. Phép chia cac phan thifc dai s6

172
A v—2y 2 —dwy+4y -2 ‘(x+y)(:v2—:vy—l—y2)_:r+y
Cat—ay+y? T P4y 22 —ay+y? (z — 2y)> Cr—2y
U
( N\
) Vi du 2. Thuyc hién cac phép tinh sau:
[Ny 2R l—=z zo—1 z—1
; . DS: b : (22 1). DS:
2) x? — 2z 75 x — 2 )x+2 & et l) z+2
2l ) 1 2 20 4yy?
¢) — i Y ps: d) LY TIRYEAW L pg,
2+ —2 224+3x+2 22 + zy + y? x3 — 3
(x+1)2 r—y
r—1 T+ 2y
g v
@ L&i giai.
. 1—a? _.7:+1_(1—.7:)(1+$)J[ r l-x
a?2-22 0 oz z(z—2) r+1 -2
31 —1)(2? 1 1 -1
5 © :(xQ—i—x—i—l):(x )@+ +1) : _e—-1
x4+ 2 x4+ 2 r+r+1 x4+2
5 =1 2*-2z+1 (z—-1)(z+1) (a:+1)(x—|—2)_(x+1)2
a4 -2 2243r+2  (v—1)(z+2) (zx—-12  \z-1/"
4 x+ 2y .:E2+4:17y+4y2_ x+ 2y .(x—y)(x2+xy+y2)_x—y
C?ray+y? Byt 22 tayty (z +2y)? a2y
0
( N\
M0 Vi du 3. Rit gon biéu thiic:
x? 21 21 1
1. A= 12: 1: T DS 1
(y+1? y+1 y+
o x> ( 2r 2:5) DS: 7
T (y+1)2 \y+1 y+1/ C(y+1)?
A v
@ Ldi gidi.
| A- @ 2@ 2z a? y+1 y+1 1
U w2 Tyl Tyl (D)2 20 20 4
5 B x? ( 20 2z )_ x? ( 21 y—l—l)_ x?
T g+ 12 \y+1 T y+ 1) (D2 \y+1 22 ) (y+1)2
0
@0 Vi du 4. Rit gon biéu thiic:
2 3z 3 1 2 3xr 3 2
a) A= .20 2 DS: - b)B:x—:(—m;—‘”) DS:
2y 2y 9 2 \2y 2y y?
@ L&i giai.
GIA0 VIBN: .oovvvviieeeeeiiiiiiiiieee e,
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U

£ Dang 69. Tim phéan thic théa man ding thitc cho trudc

Dua phan thitc can tim vé rieng mot vé. Bai toan dua vé Dang 1.

656> BAI TAP MAU $56969

( ™
? . 2 3 222 + 3
B0 Vi du 1. Tim bidu thiic 4, bidt: —2 Y. 4 — 22T DS: 2(z — ¢)
$3_y3 $2+my+y2
(. /
@ Loi gidi.
g 22 + 3wy :2x+3y: z(2x + 3y) _(ac—y)(xQ—l—a:y—i—yz):x(x_y) 0
4oy +y? w3 —y 2?2+ ay+y? 2z + 3y
, 2 . T—2y z? — 2zy .z .
M\ Vi du 2. Cho dang thic ——= - B= —— . Tim bieu thic B. DS: z(z + y)
r3 43 x? — zy + 1>
@ Ldi giai.
B ot —2ay w4y’ a(r—2y) '($+y)(x2—xy—l—y2):x<x+y)‘ 0O
2 —axy+y? x—2y x4y +y? x— 2y
Q Bai tap vé nha
7
(= Bai 1. Thuc hién cac phép tinh sau:
2r + 6 (x — 3)?
1. (22 —-9): . bS: ———
(@ ) r—3 2
2,2
—2
9. . Y bS: —
2r —3 6 —4x Yy
3. 2+ 2z :x2—4. DS: i
22 —-2rx+1 22—z (x —1)(z —2)
4 2$+3y.4x2+12xy+9y2 DS: 22+ 27 + 4
S 2—x2 3 —8 ' ) 2r + 3y
@ Loi gidi.
2z +6 r—3 (x —3)?
1. (z*—9): =(z—3 3) - =
(= ) xr—3 (v =3)(z+3) 2(z + 3) 2
5 Y 2%y _ oy .2(3—21’):—_2
20 —-3 6—4r 2x—3 x2y? Ty’
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8. Phép chia cac phan thifc dai s6

174

?+2c 2* -4 z(r+2)

5. ' _ - x(z—1)

1‘2

2 —2rx+1 22—z (r—1)2 (z+2)(xz—2)

(e— Dz —2)

20 +3y  4a® + 120y +9y° 20 +3y (zr-2)(a*+20+4) 2 +20+4

4,
2—x 3 —8 2—x (2x + 3y)? 2z + 3y
[
= Bai 2. Rit gon biéu thiic:
4 5 6 4\? ~7 —7 8
a) T :x—i— :JEjL . DS: (x—i— ) b)x :(x :x+ ) bS: 1
r+5 x+6 x+4 T+ r+8 \z—9 x-9
@ Ldi gidi.
L rtd a4 w46 _a+d 246 x+4_(az+4)2
"rx+5 x+6 x+4 x+5 45 x+6 \z+5/
5 x—7‘(x—7_x+8)_x—7_(a:—7 1:—9)_1’—7_:(;—7_1
T +8 \z -9 2-9/ 2+8 \z-9 x+8/ x+8 x+8
[
(= Bai 3. Tim phan thitc théa man déng thic sau:
2 2 _ 2
oA 279 DS: P = —
x—4 x? —4dx x—3
xr—2 42?2 + 122 + 9 2 + 3
2. Q: = . bS: Q=
@ 20 + 3 x?—4 @ x4+ 2
@ Ldi gidi.
. P_a:2+3a:_ =9  x(x+3) r(x—4)  a?
T x—4 22 —4x -4 (2-3)(z+3) x-3
2 0= (22 + 3)? r—2 2r+3
T (-2 +2) 22+3  w+2°
[

GIA0 VIBIL: vevneeeeeeee e,
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@ Bién d6i biéu thdc hitu ti. Gia tri cha phan thirc

Q Tém tit ly thuyét
N\

1.1 Bién déi cac bidu thitc hitu ti

@ Biéu thtc hitu ti 1a mot phan thic hodc biéu thi mot day cac phép toan: cong, trir, nhan,
chia trén nhitng phan thic.

@ Bién doi mot biéu thice hitu ti thanh mot phan thic nhd cic quy tic clia cac phép toan
cong, trir, nhan, chia cac phan thitc da hoc.

1.2 Gia tri cta phan thic
@ Gia tri cia mot phan thitc chi duge xac dinh véi diéu kién gia tri cia mau thic khac 0.

& Cha g: Biéu thiic hitu ti c6 hai bién x va y thi gia tri clia biéu thic dé chi duge xéc dinh
v6i céc cdp (x;y) lam cho gid tri cia mau thic khac 0.

Q Bai tap va cac dang toan
AN

5 Dang 70. Bién d6i biéu thitc hivu ty thanh phan thitc

Thue hién theo hai bude:
™ Budc 1: Stt dung két hop cac quy tic cong, trit, nhan, chia phan thic dai s6 da hoc dé
bién doi.
. A
& Budc 2: Bién doi cho tdi khi duge mot phan thiic c6 dang B v6i A, B la cac da thic
va B khéac da thic 0.

656> BAI TAP MAU $56969

4 N

M Vi du 1. Dua cac biéu thitc sau thanh phan thic:

x 15 1
a) A=4 4z ps: ~ 2 ) B= A ps: *
x 6 7 2z — 4) 2z —3 x—2
2421 1o =72
2 ® Z 2 —2x+1
N\ /
@ Loi gidi.

/ Tai ligu Toan 8 nay 1a clia: ....ooooeviviiieiiiiieeiiiis



170 9. Bién déi biéu thitc hitu ti. Gi4 tri ciia phan thic

. A_(x_2+15)'(:E+6_7)_x2—8x+15':r2—7x~|—12
T \4 4¢) "\2 " x 2/ ‘

4x 2x
(x —3)(x —5) 2x x5
B 4z (x—3)(x—4) 2(x—4)
1 2r — -2 —1)? —1
2.3:(1— ):(1— ro9 ):x ol 2ol
x—1 2?2 —2r+1 r—1 (x—2)2 2-2
[l
( N\
M) Vi du 2. Bién doi cac biéu thic sau thanh phan thiec:
2 1
11—~ 1+
_ T 4 xT—2 _ x4+ 1 T+l
a) A= —2. PS: A="—— b)B= pig—. PS:B=—
1+ = "
z 2+ 2x+1
g /
@ L&i giai.
1'A_(l_g):(1+z>_$—2:x+2_x—2~ T :x—2'
T x T T T r+2 x4+2
5 B—(1+ 1 )( 22+ 3 >_$+2‘£E2+45L‘+4_$—|—2 (x+1)? z+1
B r+1 2242041/ x4+1 22422+1 24+1 (24+2)2 242
[l
£ Dang 71. Tim diéu kién xic dinh cta phan thitc
Ta xéac dinh céc gia tri clia bién dé mau thic khac 0.
656> BAI TAP MAU $56969
4 N\
M Vi du 1. Tim z dé gid tri cia moi phan thiic sau duge xac dinh:
4x 8 8
. DS: - b . DS: +1
%) 33 73 P v7
x+2 x? x#£1
: DS: 2 d) —. DS:
) x3—8 v )x3—3x+2 {x;é—z
. /
@ Ldi giai.
4 8
1. —2 xacdinh o 3z -840z % -
3r —8 3
8
2. — 1Xécdinh<:>:c2—17é()<:>(:U—l)(x+1)7é0<:>x7éil.
x_
2
3. xg+8Xécdinh@x3—87é0<:)m37é8(:)x7é2.
l’_
2 1
4.ﬁmXécdinh<:>x3—3x+27é0<:>(:c—l)Q(:L'+2)7é0<:>{i:_z
[
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p
@m0 Vi du 2. Tim diéu kién x4c dinh ctia méi phan thic sau:
5T 3
) DS: -3 b i DS: Vv R
2) 2x + 6 T )x2—|—1 e
3z —6 2z + 1 x# —1
_— DS: -1 d) —. DS:
°) x3+1 T )x2—x—2 {x#?
N\
@ Ldi giai.
1. DKXD: 20+ 6 £0 o 2+ 340z # 3.
2. DKXD: 22 + 1 40 & Vo € R (Do 22 + 1 > 0 Va).
3. DKXD: 2 +1 #4023 # -1 o # —1.
x#—1
4. DKXD: 2% — 20— 240 (z+ 1)z —2) £0 &

x # 2.

& Dang 72. Thuc hién phép tinh véi cac biéu thirc hiru ti

St dung két hgp cac quy téc cong, trit, nhan, chia phan thitc dai s6 da hoc dé bién doi.

56565 BAI TAP MAU 496960

( ™\
M) Vi du 1. Thuyc hién cac phép tinh sau:
3 9 3 1 ~3(z — 3)
as (22 ) ) -
r+3 22+6x+9 x2—9+3—x z+3
da + b 4a —b a® — 16b 8
2. B= ( ) . ) PS: B=—
a2—4ab+ a? + 4ab a? + b? a
. /
@ Loi gidi.
3 9 } [ 3 1 3r+3)—9 3—(r+3)
1. A= - : _ _ :
r+3 (x+3)? (x+3)(z—3) x—-3 (x +3)2 (x+3)(x—3)
3z (z+3)(@—-3)  -3(-3)
(x4 3)2 —x - x+3
0 B (4a 4 b)(a® 4 4ab) + (4a — b)(a® — 4ab) a® — 166> 8a® + 8ab? (a — 4b)(a + 4b)
T (a® — 4ab)(a® 4 4ab) a2 +b2  a2(a — 4b)(a + 4b) a? + b2
_ 8a(a®+0b*) 8
a2(a2+v?)  a’
U
' N\
M0 Vi du 2. Rit gon cic biéu thiic sau:
5 322 x—2
1.A:< 1):(1——). DS: A=
:E+2+ 4 — x? 2(x—1)
2a? 1) ( 1 1 ) -1
2. B=\——=]- — . PS: B=—
( 2 2 20 —b 2a+0 S

Tai ligu Toan 8 nay 1a clila: ....oooovviviiieiiieieeniiiis
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173 9. Bién déi biéu thitc hitu ti. Gi4 tri ciia phan thic

@ L&i giai.

. A_2x+2.4—4a;2_2(x+1) (x4+2)2—2) x-2
U o2 T 4-22 0 242 A+ -2) 2@-—1)

5 B_4a2—b2 20+b—(2a—-b) —2b -1
S o2 4a2 — b2 22 b

pan

. 249 54 — 3 6
mVidu3.Chobiéuth1'1’c:P=x+x—i— x———i—l.
20 +12 2246z =z

a) Tim diéu kién ctia dé gia tri ctia biéu thic duge xac dinh. DS: x £0;-6

2
—2
b) Rit gon phan thiec. PS: P = z"—2+6

N ., . 2 2
c) Tim gia tri cta z de:

3 9
1)P:§. DS: z € {2;3} 2)P:—§. DbS:z=-1 3) P=1 DS:zco

(&' L&i giai.
2 +12 %0
a) P xéc dinh & { 2%+ 62 # 0 < x # 0; —6.
x#0
b) Véi x # 0; —6 ta co:
P:x2+2x+54—3x_§+1
2(r+6) z(zx+6) =«
z(2? + 2x) + 2(54 — 3x) — 12(x + 6) + 2z (x + 6)
2x(z + 6)
x3 + 42% — 62 + 36
2z(x + 6)
_ (z46)(a* — 22+ 6)
2x(z + 6)
2 —2r+46
a 2z '

3 22 6 3 -
X

D6i chiéu diéu kién thay x = 2, = 3 théa man DKXD.

9 2*-2r+6 9 =-1
2) Pz——@w:—§@x2+7x+620<:>(:c+1)(1‘+6):0<:) [x

2 2x r = —6.
Do6i chiéu diéu kien thay z = —1 théa man DKXD va = —6 khong théa man DKXD.
z? —2x 46

3) P=1le"—— ~—l1lo22—4x+6=0.
2x

Do 22 — 4z + 6 = (z — 2)* +2 > 0 nén khong ton tai = théa man.
U
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p
| 2
B Vi du 4. Cho phan thic P = >~ 02 725
z+5

a) V6i diéu kién nao ciia x thi phan thic duge xac dinh? DS: x # -5

b) Rut gon phan thic. DS: P=x+5

c¢) Tim gié tri ctia x dé:

1) P=1. DS:z2=-4 2) P=0. DS:zc o
N\
(&' Loi giai.

a) P xacdinh < z+5#0< x# —b.

2
b) P— (“;15; — g+ 5

c)1l) P=1<2+5=1<% 2= —4 (théa man DKXD).
Vay © = —4.

2) P=0<2+5=0<« x= -5 (khong théa man DKXD).
Vay khong ton tai z thoa man.

5 Dang 73. Tim 1 d€ gia tri cia mét phan thirc da cho théa man
diéu kién cho truéc

Ta st dung céc kién thic sau:

@ Hing dang thiic dang nhé va a? > 0 véi moi gia tri clia a.

A . A )
4 E>O(:)Avé,Bcfmgdé,u;§<0(:)Avé,Btréidau.

& Véi a, beZvabséOtacé:%eZ<:>beU(a).

656> BAI TAP MAU 656565

/

2
— 42
B0 Vi du 1. Cho phan thic B = % Vol T £ 3.
1. Tim = dé B < 0. DS:z<3
2. Timz € Z dé B € Z. DS: z € {-5;-1;1;2;4;5;7; 11}
\§
@ L&i giai.

1 2
1. Don—x—l—2:(1—§) +£>0VxnénB<O<:>x—3<0<:>x<3.

2. Taco B=x+2+

8 8
nén B € Z & € Z hay = — 3 € U(8).
r—3 T —3

Khi d6: x — 3 € {£1;£2; +£4; 48} hay = € {-5;—1;1;2;4;5;7;11}.
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9. Bién déi biéu thitc hitu ti. Gi4 tri ciia phan thic

2
$+1V61x7é1.

M Vi du 2. Cho phan thic A =

a) Tim x dé A > 1. DS:x>1 b)Timze€Zdé AcZ.

z € {0;2;4;6}

DS:

@ Ld&i giai.

1. A>1A-1>0&

3
>0 zrz—-1>0<2>1.
r—1

3 3
2. Taco A=1+ 1nénAEZ<:> 1€Zhayx—3€U(3).
x — x —

Khi d6 z — 3 € {£1;+3} hay = € {0;2;4;6}

3

Vi du 3. -
L Vidy 2 — A4 +7

1. Tim z dé phan thic M = dat gia tri 16n nhat.

3

2. Tim z dé phan thic N = — ~
im x dé phan (¢ P dr 7

dat gia tri nho nhat.

J

DPS: =2

DS: 2z =-2

(&' Loi giai.
1. Doa?—4 T=(x—-22+3>3Vrnéen ——— < 1 hay M < 1.
ox T + (x ¥ +3> wnenx2_4x+7_ ay M <
Vay gia tri 16n nhat ctia M 1a 1 khi va chi khi z = 2.
<

2 +4r+7 "
Vay gia tri nhé nhat ctia N 1a —1 khi va chi khi z = —2.

2. Doa?+4x+7=(x+2)*+3>3Vzneén 1 hay N > —1.

M Vi du 4. 1. Tim z dé phan thic M = dat gia tri 16n nhat.

2 —-2x+5

2. Tim z dé phan thic M = dat gia tri nho nhat.

24+ 2+ 7

/

DS:z=1

DS:z=-1

@ L&i giai.

<1hay M <1.

1. Doz* —2x+5=(r—1)>+4>4Vrnen ————
x?2—=2x+5
Vay gi tri 16n nhat ctia M 13 1 khi va chi khi x = 1.
1
- <=
. 22 +20+7 73
Vay gia tri nhé nhat cia N 1a —3 khi va chi khi x = —1.

1
2. Doz*+2x+7=(r+1)>+6 > 6 Vz nén hayNZ—g.
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QBéi tap vé nha
AN
= Bai 1. Dua cac biéu thtc sau thanh phan thec:
2
a3+1 1- 63
a) A= ——. DPS:A=(a—1)(a—3) b)B:++10. DS: B = (a — 3)?
a_
a’>—9 1_a2—9
1 4()+b2
__ a ' a _ b(b—2q)
c) C= T 5 DS: C = -
a b
@ Ldi giai.
3a—3 3 3(a—=1) (a—3)(a+3)
a—3 a>—9 a-3 3 (a=1la=3)
a+3—-6 a*—9—(a*>-10) a—3
QB: : — . _3 3 — _32'
a+3 a?—9 a+3 (e Ja+3)=(a )
5 C_4a2—4ab—|—b2_b—2a_(b—2a)2 ab  b(b—2a)
T a? Cab @ b—2a a
[
(= Bai 2. Tim gia tri ctia a dé mdi phan thiic sau duge xéac dinh:
a®—1 4 2a +1
_— DS: +- b)) —. DS: 3
) 5 16 SR L e e a7
a+1
_ bS: i 1
C) a3 — 4a2 + 3a CL¢{0, 73}
@ L&i giai.
21 16 4
1.hxéedinh<:>9a2—167é0<:>a27é§<:>a7éi§.
g 2L e dinh e a?—6a+ 940 (a—3)° £0 < ats
. ————— xac din a’® — 6a a— a # 3.
a? —6a +9 '
3, o+l ic dinh < a® — 4a® + 3a # 0 1)(a—3)#0 0;1;3
B 47 3 3q Yac din < a’—4a*+3a#£0< ala—1)(a—3)#0 < a¢ {0;1;3}.
0
> Bai 3. Tim diéu kién xac dinh ctia méi phan thitc sau:
x—2y x+y x#1
T DS:z,y€R b . DS:
2) 2+ 2y + 3 Y )(:I;—l)2—i-(y+1)2 y # —1.
2r — vy
. DS: eR
) T? +y* + 2y + 2 Y
@ L&i giai.
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(% 9. Bién déi biéu thitc hitu ti. Gi4 tri ciia phan thic

1. Do 2% +2y* + 3 > 0 Vx,y nén DKXD: x,y € R.

—1 1
2. (z -1+ (y+1)=0% {x nén DKXD: r7

3. Dox?+y* +2y+2=2>+(y+1)?>+1>0Ve,y nen DKXD: z,y € R.

O
, 242 50 — 5 —5
£= Bai 4. Cho bidu thite A = L2241 LT
x+5 222 + 10z x
1. Tim diéu kién xac dinh ctia biéu thic A. DS: x #0; —5.
. 222 4+ 62 — 5
2. Riat gon bieu thiic A. DS: A = b —o
2(x +5)
P 2 3
3. Tinh gia tri ctia bieu thic A tai x = —4. DS: A= 3
N <z < 2 2 3 _5
4. Tim gia tri cia x de A = —3 DS: z € {—2; 7}
(&' Loi giai.
+5#0
X 5 7 xr # =5
1. BPKXD: ¢ 22+ 10x # 0 & 40
T )
x#0
2. Vé6i x # 0; =5 ta co:
Ao 22 (2% + 2x) + 50 — b + 2(x — 5)(x + 5)
B 2z(x +5)
B 223 + 422 + 50 — 5x + 222 — 50 B 222 4 622 — bw B 222 4+ 62 — 5
B 22(x + 5) - 2x(x+5) 2@ +5)
. 2(—4)?>+6(—4)—-5 3
3. V6i x = —4 thdéa man dieu kién xéc dinh thi A = (z4)” +6(—4) = —.
2(—4+5) 2
3 T =—2
4.A:—§<:>2a:'2—|—9:c—|—1O:()<:>(33—1—2)(295—1—5):0<:> 5
D6i chiéu diéu kién ta thay v = -2, x = —3 déu théa man DKXD.
O
. 2 2)? 246 4
£= Bai 5. Cho bidu thitc B = (1— ! )-(9” J_zH6atd
T+ 2 T T
1. Tim diéu kién xac dinh ctia biéu thic B. DS: x £0;-2
2. Rit gon biéu thic B. DS: B = —(2? + 22 + 2)
3. Tim gia tri cia & dé biéu thic B dat gia tri 16n nhéat. DS:z=-1

@ L&i giai.
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Chuong 2. Phan thic dai s 183

1. DKXD: x # 0; —2.
2. V6i x # 0; —2 ta co:

(x +2)? 2 (z+2)? 2°+6xr+4
T T+ 2 T x
2 Hdr 44— (2®+6x44) —2x

—z(r+2)=——2"-22=—(22+22+2).
T T

B =

3. Doz +2x+2=(z+1)*+1>1nén B < —1.
Vay gia tri 16n nhat ctia B 1a —1 khi va chi khi z = —1.

3
x2 =242

= Bai 6. Cho biéu thitc C =

1. Tim z dé biéu thic C dat gia tri 16n nhat. PS:z=1

2. Tim z dé biéu thic C' c6 gia tri nguyén am. DS:zec9o
(£’ Loi giai.

I.Dox? —2rx+2=(z—1)>+1>1>0nén0< <3hay0<(C <3.

x?—2x+2
Vay gid tri 16n nhat ctia C' 1a 3 khi va chi khi z = 1.

2. Do 0 < C < 3 nén C khong thé nhan gia tri nguyen am.
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@ 10. _On tap chuong II (phan 1)

@ n tap chuong Il (phan 1)

o)
Q Tém tit ly thuyét
N\

Xem lai tom tat 1y thuyét ti Bai 1 dén Bai 9.

Q Bai tap va cac dang toan
W/

(= Bai 1. Tim diéu kién ctia 2 dé céc phan thic sau xac dinh:

T 2 — 3
. DS: 2 b)) —m. DS: Vv R
2) 20 — 4 T ):v2-|-$+1 ve
2¢ — 3
c) :
813 — 1222 + 62 — 1

1
DS: —
S :E7é2
(&' Lai giai.
1. DPKXD: 22 —4 # 0 z # 2.

1 3
2. x2+x+1:(a:+§)2+1>0. DKXD: Vz € R.

1
3. 82% — 1222 + 6z — 1 = (22 — 1)3. DKXD: 2x—17é0<:>x7é§.

(= Bai 2. Tim diéu kien ctia 2 dé céc phan thic sau xac dinh:

:c 1 2 — 3
. DS: 24— b) —0 2 DS: 2z £ 124 —2
v vEy D E vz Les
2r — 3
. DS: 0
C) $3+$ x;é
@ L&i giai.

1. DKXD:x;«é%.
2. 22+ —-2=(2*—2)+ (22 —-2)=(z—1)(z+2). DKXD: z # 1; x # —2.

3. ¥+ =ux(2?+1).
Ta c6 22 +1 >0, Vo € R. DKXD: z # 0.
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Chuong 2. Phan thic dai s

(= Bai 3. Tinh gia tri clia cac biéu thiic sau:

3z? — 2x 1 22+ 72 +6
—— talx = —. bS: -1 b tai z = 10001. DS:
Rl L )x31—|—6x2—x—6 ar
10000
(¢ Loi giai.
2
1. DKXD:x#g.
302 —2x  z(Bx—2) w
972 — 12z +4  (3z—2)2 3z -2
1
1 N 9
Tal x = = thda dieu kién xac dinh ta co: 12 =1
3.2 -2
2
2. DPKXD: z # —6, z # +£1
©?+7r+6 (e +1)(x+6) 1
B +622—72—-6 (v+6)(z+1)(z—1) x-1
1 1

Tai x = 10001 théa diéu kién xac dinh ta co: = )
10001 — 1 10000

]
(= Bai 4. Tinh gia tri ctia cac biéu thic sau:
227 — 6 2%+ 3z + 2
— tai z = 4. DS:8 b tai x = 10001. DS:
2) 2 —6x+9 a ):c31—i—2:c2—x—2 a
10000
@ Ldi gidi.
1. DKXD: x # 3.
20> —6r  2x(x—3) 2
2 —6x+9 (z-3)2 2-3
N 4
Tai x = 4 thda dieu kién xac dinh ta co: 1-3 = 8.
2. DPKXD: 2z # -2, x # £1
> +3z+2 (e +1)(@=+2) 1
B2 —2-2 (24+2@x+D(xz—-1) z-1
N 1 1
Tai x = 10001 théa diéu kién xéac dinh ta co: 10001 — 1 = 15000°
‘. . . 43
(= Bai 5. Tim z biét 1 + ———— = — DS: z =14
1 30
2+ ——
3+ =
x
(&' Lai giai.
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10. On tap chuong II (phan 1)

186
Ta co
R SR S 18, 130
| 30 I~ 30 1
24— N 24— 30 g4- 13
1 1 x
34— 3+ =
x
1 4 1 13 1 1
54 —1:1—3¢>3+—:Z<:>—:Z<:>l’:4
34 L x x
x
Thay vao phuong trinh ta thay thda man. Vay x = 4. O
. 53
(= Bai 6. Tim x biét 1 + ———— = —. DS:z=5
5 1 37
T
3+ -
x
@ Lo giai.
Ta co
14 1 93 - 1 16<:>2_|_ 37 1 5
1 37 I~ 37 1 167 . 17" 16
2+ —7 37 2+ — 37 3+- 10 542 16
3+ = 3+~ v v
T x
1 16 1 1
&S 3+t-—=—&-—=-&r=5
x 5} r b
Thay vao phuong trinh ta thay théa man. Vay z = 5. O
. 4
£> Bai 7. Tim & bidt —— + —~ T =0 DS: v = -3

r—2 142 4— g2
(¢’ Loi giai.

DKXD: z # £2.

3 T 4x

— — 2 =
x—2+x+2_4—x2_0 & 3r+2)+x(r—2)+4r=02"+524+6=0

& (z+42)(z+3)=0&

r+2= x = —2 (loai)
=
r = —3 (nhan).

Vay x = —3. O
2z +1 20+ 5

(= Bai 8. Timxbiétx2_4x+4—$2_4:0. DS: 2z =-3
(&' Loi giai.
DKXD: = # +2.
20 +1 2x+5_ 20 +1 2r+ 5

P —dpid 21! (z—2)2 (z2—2)(x+2)
& 2e+1D)(z+2)—2e+5)(x—2)=0

& 4r+412=0< 2 = —3 (théa méan).

0
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z 2 2 3 2 _2 1
(= Bai 9. Tim gia tri nguyén ctia bién = dé tai d6 gia tri ctia bieu thic A = % vGi
x
1
T # -3 nhan gi4 tri nguyén. DS: z € {0; -1}
@ L&i giai.
= 3z? —2r+1 _ r(3z+1)— (3x+1)+2 e 14
3z +1 3z +1 3z +1
A nguyen < 3z + 1 € U(2) hay 3z + 1 € {1;-1;2; -2}
l.3z+1=1=2=0= A=1.(nhan)
2, 3x+1:—1:>x:%. (loai)
1 .
3. 3x+1:2:>x:§. (loai)
4. 3xr+1=—-2= = —1 (nhan) = A = —3.(nhan)
0
e ~ ., . "N o P 2 . . ., . o .2 . ZE2—3I+5 L.
(= Bai 10. Tim gia tri nguyén cta bién z dé tai d6 gia tri ctia bieu thic B = —Q 3 Aol
x_
x # 2 nhan gia tri nguyén. DS: z € {1;-1;3;5}
@ L&i giai.
B 2 —3r+5 _ (r =2+ (x—2)+3 e 14 3
x—2 T —2 T —2
B nguyén < x —2 € U(3) hay x — 2 € {1;-1;3; -3}
l.x—2=1<2=3= B =25 (nhan)
2. r—2=-1<2=1= B= -3 (nhan)
3. t—2=3<12=5= B =25 (nhan)
4. v —-2=-3 1r=-1= B= -3 (nhan)
Vay = € {1;-1;3;5}. O
Q Bai tap vé nha
w7/
(= Bai 11. Tim diéu kién ctia = dé gia tri ctia biéu thitc duge xac dinh:
323 —4x? 5
. DS: 1 b . DS: =
Y G D@ 7L D) e e 4 T
22 -9
—_—. bS: +3
2 2® 4+ 6z + 9 v7
r—3
(&' Lai giai.

1. Do 22 + 4 > 0, V. Suy ra diéu kién xac dinh clia biéu thiic = # 1.
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10. On tap chuong II (phan 1)

188

p —da? —4 g didu kien xac dinh cita bidu thitc z 2 -
. = . 0uVy ra dieu Kien xac diinn cua bieu CX —.
95 — 20z +42® (22 —5)2 Y ' ' 2

3. Diéu kién xéc dinh ctia biéu thic z # £3.

]
(= Bai 12. Tim z biét:
T 2
1. = 0. DPS:z=1 = —06
x2—9+x2—|—6x—|—9 v -
2 L—Q—x DS:2=0
2420 +4 ' L=

@ L&i giai.
1. DKXD z # +3.

x 2 2
=0 & =
x2—9+x2—|—6x—|—9 (x — )(x+3) (x—|—3)2

1
2(r+3)+2c—3)=0oa?+50—6=0s |  (thoa man).
x

Vay x =1, x = —6.
2. DKXD Vz € R.

8
Vay x = 0.
0]
, 9% — 9a3 4 , .
£= Bai 13. Cho bidu thite A = — 2" 1% Ty oig tri clia 2 dé:
x3 — 32
a) A= —-3. DbS:x=6 b) A=5. DS: 2z =2 2=12
@ Ldi gidi.
PKXD  #0, = # 3.
A_9x2—9m3+x4_x2(9—9x+x2)_9—9m+w2
o 3 -322  22(x-3) x-3
9-9 2 z =0 (loai
A= 3222010 3 g gr4a2— 3w-3)oa2—6r—0o (loai)
x—3 x =6 (nhan).
Vay x = 6.
9 — 9z + 22 9 ) r=2 ,
2.A:5<:>—3:5<:>9—93:+a: =5r—-3)err—ldr+24=0< 19 (théa
‘r— pummy
man).
Vay © =2, x = 12.
U

(= Bai 14. Tim gia tri ctia = dé gia tri tuong tng ctia biéu thic bing 1:
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4
1+ 22+ — 1+ 22— -
a)M:—4x. DS:z=41 b) N= 7x+ . DS:z =1
24— 2—
x r+1
(£ Lai giai.
1. bK: z # 0.
4
1+1‘2+— 4 4
M:—4$:1<:>1+x2+—:2+—<:>1+x2:2<:>x2:1<:>a;:i1(nhan).
94 2 x x
x
Vay © = £1
2. DK: x # —1
7
1+2%— a
7 =1 (nh
N = i it S RIS T = 92— sl —2o2=1a " <nan.>
T x+1 r+1 r = —1 (loai).
rz+1
Vay z = 1.

(= Bai 15. Tim  nguyén dé tai dé gia tri ctia mdi biéu thic sau la mot sé nguyen:

DS: z € {-3;3;5; 11}

2 r? — 3z +3
: bS: -2;—-1;1;2} b)) ——.
a) m+3 xe{ ) 77} ) I_4
@ L&i giai.
1. DK: z # —3
2
+3nguyén(:)m—f—SEU(Q)hayx+3€{1;—1;2;—2}
x
+3=1« 2= 2 2. (nhan)
€T = xr = — = 4. (nhnhan
—2+3 '
+3=-lr=—4= 2 = —2. (nhan)
TR B —44+3 T
x+3—2<:>x——1:>_1+23—1.(nhan)
x+3:—2<:>x:—5:>_5+3:—1.(nhan)
Vay z € {—2;—1;1;2}.
2. DKz #4
r? —3r+3 14
—— =x .
2:B—4 x—4
-3 3 7
rosrts nhan gia tri nguyén < 1 nguyén < z—4 € U(7) hay x —4 € {1; -1;7; -7}
T — T —
7
x—4:1@m:5:5+1+5—4:13.(nhan)
7
:B—4:—1<:):1::3:>3+1—|—3—4:—3.(nhan)
7

r—4=—-Tr=-3=>-3+1+
Vay x € {—3;3;5;11}.

=i —3. (nhan)
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@(A)n tap chuong Il (phan 2)

Q Tém tit ly thuyét
N\

Xem lai tom tat 1y thuyét tu Bai 1 dén Bai 9.

\ V4

Q Bai tap va cac dang toan
A\

(= Bai 1. Thyc hién cac phép tinh sau

4 1 xr—2 x —2
i S NI TP o
m3—4x+m+2 242 2r+4 viiz#£Ovazs

@ L&i giai.

Ta co

( 4 1 ) (:U—Q T ) 2 —2x4+4 20 —4-—2?
A: + . — = :
2 —4dr  x+2 22 +2x 2x+4 r(r—2)(x+2) 2z(x+2)
P2z 44 20(v +2) -2
Cz(z—-2)(x4+2) 22—-4—22 -2

(= Bai 2. Thuyc hién cac phép tinh sau

B:( I >-$2+2x+1v6ix7éil. DS: r+1
r—1 x+1 4 2(xr —1)
@ Lai gidi.

Ta co
B—( 11 ).x2+2x+1_ 2 '(x+1)2_ r+1
r—1 xz+1 4 (x —1)(x +1) 4 2(x — 1)

(= Bai 3. Gia thiét biéu thic c6 nghia, chiing minh ding thic sau

[2 2 (a—|—1_3a+3)]:a;1 5(a6i1)'

56 a+1 \ 5a 5 -

@ L&i giai.
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192 11. On tap chuong II (phan 2)

[2 2 <a+1 3a—|—3)}.a—1_(2 2 (a+1)(—3a—|—1)> a
5¢ a+1 \ 5a 5 a4 \Ba a+1 5a
_(2 2(—3a+1)) a
~\5a 5a a—1
_ ba a 6a

'a—l

= . (dpcm)
5a a—1 a—1
2 2 (a+1_3a+3>}‘a—1_ 6a

5 a+1 \ ba 5 a  5a—1)
(= Bai 4. Gia thiét bicu thic c¢6 nghia, ching minh dang thic sau:

N Ty M B
a?+6a+9 a+3/ \a2—9 a—3/) a+3

@ L&i giai.

Vay {

(3 _1>'<3_1)_—a'—a_a—3
a2+6a+9 a+3/ \a2—9 a—-3/ (a+3)?2 a2—-9 a+3

Va ( 3 1 ) ( 3 1 ) a—3 0
a — : — = .
a4 a24+6a+9 a+3 a2—9 a—3 a+3
a?—1 <a+1+ 3 _a+3>
15 20 —2 a?2—1 2a+2/)

= Bai 5. Cho biéu thitc M =

1. Hay tim diéu kién ctia a dé gia tri biéu thitc duge xac dinh; DS: a # +1

2. Chitng minh biéu thitc M dugc xac dinh thi gia tri clia né khong phu thuoc vao gia tri ciia
bién a.

(&' Lai giai.
1. DPKXD: Ta ¢6 a # +1.

2. M =

a?—1 <a—|—1 3 a+3) a’> —1 10
5 2@—-1) 3

15 %92 @1 2a+2)"

2 2a% — 2a a 1
[ Bai 6. Cho biéu thic M = — ( )
@ o bred ¢ a—1 a?+1 a2—2a—|—1+1—a2

1. Hay tim diéu kien ctia a dé gia tri biéu thic duge xéc dinh; DS: a # £+1

2. Chting minh biéu thitc M dudc xac dinh thi gia tri clia n6 khong phu thudc vao gia tri ctia
bién a.
(&' Loi giai.
1. BPKXD: a # +1.

2. Ta co ) o 9 .
a’ — 2a a
TR |
a—1 a?+1 a2—2a—{—1+1—a2
2 2a(a® — 1) a?+1 2 2a

g . g - :—2
a—1 a?+1 (a*>—1)a—1) a—-1 a-—1
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Z 2 32_4 _15
> Bai 7. Timxbiétbiéuthﬁ’cM:%EZ DS: € {-7;-3;—1;3}
x
@ Loi giai.
2 4y 1
e ) S
x+2 T+ 2
Taco, M €eZ < (x+2)eUB)={-1;1;-5;5} &z e {-T7,-3;,—1;3}. d
2 _
£= Bai 8. Tim z biét bidu thic N = == ¢ Z DS: z € {-3:0;1;2;4;5;6; 9}
x_
@ Loi gidi.
r? —x 6
N = = 2+ ——
r—3 v +x—3
Taco NeZ < (x—3) e U6) ={—1;1;-2;2;-3;3; —6;6} & = € {2;4;1;5;0;6; —3;9}. O
) 64 2
(= Bai 9. Tim gia tri nho nhat clia P = (x— 16 + —) — g + 17 DS: minP =1
/) T—
@ Loi gidi.
Ta co 61 ) Q)2 )
P:(x—16+—>~ T o B 841 (r—4P 4131,
x r—38 x r—38
Vay min P =1z =4. U
) 36 2
(= Bai 10. TimgiétrinhénhatcﬁaQ:(x—12+—)- x6+10 DS: min@Q =1
r/) x-—
@ Lai gidi.
DKXD: z # 0, x # 6.
36\ a? —6)? a2
Qz(x—l?—i——)- T 0= T i —6) 1 10= (=3P 1> 1.
T z—06 x z—06
Vay min@Q =1 << x = 3. U
QBai tap vé nha
W/
(= Bai 11. Ruat gon biéu thic sau:
8 4r — 43 [ 1 1 } -8
A= . DS: A=
:1/;2—1—1jL 22+ 1 (x—1)2+1—x2 (24 1)(x—1)
@ Loi giai.
PKXD: = # +1.
A 8 +4x—4x3 [ 1 N 1 }
S+l 2?41 (x—1)2 1—2a?
8 4z(1 — %) 2 8 8z -8

P11 211 (-d)-n) 24l @iDl-2 @iDe-1 .

(= Bai 12. Chiing minh gié tri ciia cac biéu thitc sau khong phu thuoc vao bién

1 B— T +( T x—7>.2m—7
I 22 —49 224+ 7Tx/) 2247
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194 11. On tap chuong II (phan 2)

3x % + 3x <3x+9 3x >
2. C = - : - .
z—3 20+ 3 2 -3z 22-9
@ Lo giai.
1. DKXD: £ 0, & # +7.
B x . T B a:—7>‘ 20 — 7
CT—x x2—49 2247x) x24Tz
T 142z — 19 ‘ 20— 17 T 7

: - =1
7—x+x(x—7)(x+7) z(x+7) 7—x+x—7

Vay gia tri ctia biéu thitc B khong phu thudc vio bién.

2. DKXD:x%O,x;«é:I:?),x#%g.

o 3x _:1:2+3x (3:1:+9_ 3z )
N 22 -3z x2-9

z—3 2x 4+ 3 '
3z z(x+3) 92z+3) 3z 9 _3
S x-3 20+3 z(x-3)(xz+3) -3 x-3

Vay gié tri ctia biéu thiic C' khong phu thuoc vao bién.

OJ
e . . 2 . . $2+1 2 r—1
(= Bai 13. Chitng minh dang thtc sau v6i x # 0; z # +1: [$3+2(172+£U+(.1'—|—1)2 P =
x
r—1
(' Lai giai.
[ z® +1 L2 ]‘x—l_[ﬁ—l—l L2 ]‘x—l
»+222+x  (x+1)2] 7 22 zlx+1)2  (x+1)2] 22
?+2r+1 z—-1 (z+1)?2 22
— : = . = .(dpcm)
x(r+1)2 x? r(z+1)2 z—1 =z-1
2?2 +1 2 x—1 x
Va [ : = Gi 0; +1. OJ
w $3+2x2+x+(1’+1)2 x? :16—1Vl$7'é v
. r+2 -2 42 r+3 2
(= Bai 14. Cho bieu thi P:( )( )
@ O biet the 2—x+x+2+4—$2 2 —=2r 2—ux
. NS 15N o 212 . L, . 41’2
1. Rat gon va tim dieu kién ctia x de bieu thitc P xac dinh. BDS: x # £2, 2 #0, P = 3
x_
2. Tim cac gia tri nguyén duong ctia z dé P < 0. DbS:z=1

@ Loi giai.
1. Diéu kien: z # +2, x # 0.
P_(x—i—2+x—2+ 4 )'(:1:—|-3 N 2 )
T \2—2 o+2 4-22) " \22-20r 2-x
x4+ 8 x—3 dx(r+2)  x(2—xz) 4a?
4 —-22 2(2-1) (2-2)2+z) -3 -3
2
3<O<:>x—3<0<:>x<3.

2. P<0&
x_

Két hop diéu kien xac dinh va x € ZT = 2 = 1.
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0
. 2)2 2 4
B> Bai 15. Tim gié tri 16n nhat ciia Q = &+ 2) -<1— ’ )—(x+1o+—) pS:
x T+ 2 x
max () = —5
@ Loi gidi.
Diéu kien z # 0; z # —2.
Q:(x+2)2.(1_ z? >_<x+10+é):(:17+2)2.x—|—2—m2_x2—|—10x+4
x x4+ 2 x x r+2 x
2 2 — a2 2410 4 —a3—222 -6
_(@+2)@+2-2") 2’4+100+4  —x T x:—x2—2x—6:—(x+1)2—5§—5.
x x x
Vay max() = -5 < v = —1. O
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