CHUONG ] Phép nhan va phép chia da thurc

CHU PE 7 = PHAN TICH PA TH’C THANH NHAN T’ BANG CACH
PHOI HOP NHIEU PHUONG PHAP

(A) TOM TAT Li THUYET
Khi phan tich da thitc thanh nhan t, néu can ta phai phéi hop nhiéu phuong phap dé phan tich
dugc triet dé. Cac phuong phap thong thuong:

© Phuong phép uu tién s6 mot 1a dit nhan ti chung;
© Phuong phap uu tién s6 hai 1a dimg hing dang thiic;

© Cudi cung 1a nhém céc hang tit. Muc dich ctia viéc nhéom céc hang tit nham lam cho qué trinh
phan tich da thitc thanh nhan t duge tiép tuc bang cach dit nhan ti chung ho#ic diing hang
déng thic.

Ngoai ra, ta con c6 thé sit dung cac phuong phap nang cao sau:
© Phuong phap tach mot hang tit thanh nhiéu hang ti;
© Phuong phap thém va bdét cing mot hang ti;

© Phuong phép déi bién.

CAC DANG TOAN

(3 DANG 1. Phéi hop céc phuong phdp théng thudng

© Mot s6 bai toan, néu chi ap dung mot phuong phéap thi ta khong thé phan tich thanh

nhan ti dude vi vay ta phai két hop hai hoac cd ba phuong phap da néu.

© Khi phdi phgp nhiéu phuong phap, thong thuong phuong phap dat nhan tit chung duge
uu tien dau tien roi dén nhom hang tit va hing ding thitc, mot phuong phap cé thé ding

nhiéu lan.

& Vidu 1. Phan tich da thtc thanh nhan ti

@ 1623 — 5dy3; (b) 5? — 5y?; © 2z* — 32.

@ L&i gidi

)

~
A

~
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@ 1623 — 54y3 = 2(82® — 27y®) = 2(2x — 3y) (42? + 62y + 9y?).
(b) 52% — 5y* = 5(a* — y*) = 5(z — y)(z +y).

© 22'—32=2(2'-16) =2 (2 —4) (2> +4) = 2(z — 2)(z + 2) (2> + 4).

0
_ & Vidu 2. Phan tich da thitc sau thanh nhan ti
2 3 2 2 3
QO @) 32® — THz; (b) 522y — 30zy? + 45y°.
<<
GZ) @ Li gidi
E @ 32° — Tha = 3z (2% — 25) = 3x(z — 5)(z + 5).
i
= (b) 5%y — 30xy? + 45y° = by (22 — 62y + 9y?) = 5y(z — 3y)%.
GZ) O
O & Vidu 3. Phan tich da thitc A = a — a* + 2a® + 2¢® thanh nhan ti.
O # Loi gidi
Ct  Taco
Z
G) A= d—a"+2°+2a® =a® (a* —a®+2a+2) =a*[a® (a® — 1) + 2(a + 1)]
I_I = a’[d*(a—1)(a+1)+2(a+1)] =d’(a—1)(a+1) (a® +2).
€L
E 0
j_>| & Vidu 4. Phan tich da thic B = 223y — 22y3 — 4xy? — 42%y thanh nhan ti.
QC) @ Li gidi
> Ta co
Z
G) B = 2%y — 2xy3 — day? — 22y = 2xy (:L"2 —yr =2y — Qx)
g = 2zy|(z —y)(r+y) = 2@ +y)] = 2ey(z +y)(z —y - 2).
~N
- ([l

& Vidu 5. Phan tich da thitc sau thanh nhan ti

M = (52 —10) (z* = 1) — 3z — 6) (* — 22+ 1) .

@ L&i gidi

M = (52 —10)(z* —1) — 3z — 6) (2 — 2z + 1)
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]
& Vidu 6. Phan tich da thitc sau thanh nhan ti
(5]
P =z — 42° — 82 + 8u.
(¢ Loi gidi
P = z*—42® — 82 + 8z =z [(2® + 8) — 4u(x + 2)]
= z[(+2) (2 —20+4) —4z(z +2)] =x(z+2) (2? — 62 +4).
[

& Vidu 7. Phan tich da thitc sau thanh nhan tit

M=(x-1)(z-2)(x—=3)+(z—1)(z—2) — (z —1).

(¢ Loi gidi

M = z-1Dz-2)(z=3)+@x—-1)xz—-2)—(z—-1)=(z—1)[(z —2)(x —3) + (z — 2) — 1]
= @-D[z-2(-3+1)-1=@-1)[z-2°-1]=@-1)@z-2+1)(z—2—-1)
= (v —1)*(x—3).

(3 DANG 2. Phuong phép tdch mét hang tr thanh nhiéu hang t

~
A

© Tach cac hang ti clia da thic thanh tong hodc hiéu ctia nhiéu hang ti, tit d6 ta ghép

cap dé duge cac nhom hang tit gibng nhau va lam xuat hién nhan ti chung.

© Céch tong quat dé phan tich da thic bac hai az? 4+ bx + ¢ thanh nhan ti 1

~

Thdy NGUYEN NGOC DUNG - THPT TA QUANG BUU

e Tach bx thanh byx + byx sao cho by - by = ac.
e Dat nhan t chung theo timng nhém.
© Dbi véi da thite bac ba trd len thi tity theo dic diém clia cac hé s6 ma c6 cach tach rieng
cho phit hop. Mot thi thuat cla loai nay la diing may tinh cam tay nham mot nghiem

(thuong 14 nghiém nguyeén, gid s 1a zg), khi d6 ta tim cach ghép cip lam sao cho xuat

hién nhan ti (z — zo) 1a duge.
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& Vidu 1. Phan tich da thiic sau thanh nhan tit

A =42 —8x + 3.

@ L&i gidi
by + by = —8

@ PuAn TicH. Ta sé tach hang tt —8x thanh bz + by sao cho )
by by =4-3=12

Ta chon by = —2 va by, = —6, nghia la —8r = —6x — 2x.

S~

) QUAY TRO LAI BAI TOAN.

Ta co

A=42" —8x+3 =42 — 20 —62+3=22(20 — 1) - 312z — 1) = (22 — 1)(2z — 3).

A
~

Vay A = (2z —1)(2z — 3). O

& Vidu 2. Phan tich cac da thiic sau thanh nhan ti:

@ 22 + x — 6; (b) 2% — 22y — Sy%;
© 2z + 1222 — 2; (d) 15y% — 1822 + 39xy.
2
 Loi gidi

@2*+rx—6=2?+3x—-2r—6=x(x+3)—2(x+3)=(x+3)(z —2).

(b) 2?2 — 2y — 8y? = 2% — 4wy + 22y — 8y? = x(v — 4y) + 2y(x — 4y) = (z — 4y)(z + 2y).
© 20 +1222 —2=1222+ 60 — 4o —2=6x(2x +1) =22z + 1) = 2(2x + 1)(3z — 1).
@

15y* — 1822 + 392y = —182% + 452y — 6ay + 15y* = 9x(—22 + 5y) + 3y(—2z + 5y)
= 3(by — 2x)(3z + y).

(4

NNg SNVND VI 1dHL - O NNA D09N NIANSN Ayl

& Vidu 3. Phan tich cac da thic sau thanh nhan ti:

@ 4r* — 822 + 1; (b) 92* — 372%y% + 4y*.

@ Loi gidi

@ 4ot —8z%+1 = (22%)%—2-222- 1412 (22)* = (222 —1)—(22)? = (22°—1—22) (22> — 1+ 2x).




O
9t — 3727 + 4yt = (327)% — 2(32°)(2¢°%) + (2y*)? — 252%y* = (32® — 2y*)? — (5ay)?
= (32% — 2y* — 5ry)(32* — 2y* + Say)
(32 — 6xy + xy — 2y*) (3% + 62y — 1Y — 29°)
= [Br(z —2y) +y(z — 2y)|Bz(z + 2y) — y(z + 2y)]

= (z—2y)Br +y)(z +2y)(3r —y).

2

& Vidu 4. Phan tich céc da thitc sau thanh nhan ti:

@ 2% — 42 + x + 6; (b) 82 — 142% — 5z + 2.

@ Loi gidi
@
2? =4’ + 246 = 2°+2°—52° —br+6r+6=2"(x+1)—bx(x+1)+6(x+1)
= (z+1)(2* =55 +6) = (z+1)(z* — 32 — 27 + 6)
= (@+1)[z(z—3) =2 —3)] = (2 + 1)(z — 3)(z — 2).

®

82° — 142? — 5z +2 = 81° —162° + 22" —4r —x +2 =82%(x — 2) + 2zx(x — 2) — (v — 2)

~

= (r—2)82*+2x—1) = (v —2)(82* + 4z — 2x — 1)
= (z—-2)4x2z+1)— (2z+1)] = (x —2)(2z + 1)(4x — 1).

O

~
A

& Vidu 5 (Pé thi HSG I6p 8, Luc Nam - Bdc Giang ném 2017). Phan tich da thic
sau thanh nhan ti

2 + 6zy + 5y* — by — .

@ Loi gidi

~

Thdy NGUYEN NGOC DUNG - THPT TA QUANG BUU

@ PuAn Tici. Nham cac hé s6 ciia bicu thite 22 4+ 6zy + 5y2, ta thay tong cac hé s6 bing nhau.
Tit dé ta nghi dén viéc tach hang t& 6zy dé duge nhan ti chung.
€ QUAY TRO LAI BAI TOAN.
Tach hang tit 6y thanh zy + 5zy, ta duge
2%+ 6y 4+ 5y* — b5y —x = 2® + xy + day + 5y? — 5y —
= wz(z+y) +5y@+y)—(v+5y) = (@ +y)(r+5) — (r+5y) = (r+5y)(r+y—1).

O
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& Vidu 6 (Pé thi HSG 8 cép tinh, finh Lai Chéu, nédm 2017). Phan tich da thic sau

thanh nhan t

ry(r +y) —yz(y + 2) +x2(r — 2).

@ L&i gidi

Ta c6

vy(r +y) —yz(y +2) +az(r —2) = zylv+y)—yz(y+2) +zz[(z+y) — (y+ 2)]

S~

= wy(z+y)+az(z+y) —yz(y +2) —z2(y + 2)
= z(@+y)(y+z)—z2y+2)(z+y)
= (z+y)(y+2)(z—2).

A
~

O

& Vidu 7 (KSCL mii nhon, phong GD&DT Thanh Chuong - Nghé An nam 2013).
Phan tich da thic sau thanh nhan t

2® — 2zy + y? + 4v — 4y — 5.

(¢ Lo gidi
© Puan Ticn. Ta nhan thay ngay biéu thic 22 — 22y + 2 1a hing dang thiic, két hop véi phan
sau va tach 5 ra dé dugc hiéu clia hai binh phuong.

€ QUAY TRGO LAI BAI TOAN.

o —2zy+ vy +4r—4dy—5=(x—9y)  +4(z—y) -5
= (z—y)lP+dlr—y)+4-9=(z—y+2°-3=(x—-y+5)(z—-y-1).

(O DANG 3. Phuong phdp thém bét cung mét hang tir

Khi phan tich da thitc thanh nhan ti, doi khi ta can ting thém cic hang ti ctia da thiic

bang cach thém va b6t cing mot hang tit. C6 hai cach thém b6t thuong gip nhu sau:

(4

© Thém va bét cing mot hang t1 1am xuét hién hiéu ctia hai binh phuong.

NNg SNVND V1 1dHL - ONNA DO9N NIANSDN Ay|

© Thém va bét cing mot hang t1t lam xuat hién nhan tit chung.

& Vidu 1 (Pé HKI, trudng THPT Ha N&i - Amsterdam ndm 2014 - 2015). Phan tich

da thtc sau thanh nhan t

A=z'+4.

@ L&i gidi
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@ PuAn TicH. Ta nhan thiy cac phuong phap thong thuong khong ding duge. Ta ting them
cac hang tit ctia A bang cach them b6t ctiing mot hang tit 422, Lic nay ta sé xuat hién hiéu cia
hai binh phuong.

€ QUAY TRO LAI BAI TOAN.

Thém va b6t 422, ta dude

A = x4+4:x4+4x2+4—49:2:(x2+2)2—(2:v)2
= (x2+2x+2)(m2—2:v+2).

2

0
& Vidu 2. Phan tich da thitc sau thanh nhan ti
B = 42* + 81
@ L&i gidi
Thém va bét 3622, ta dude
B = 4a'+81=4a" +362° + 81— 362% = (22> +9)° — (62)?
= (22 +6z+9) (22° — 62 +9).
0

& Vidu 3 (Pé HKI, trudng THPT Ha N6i - Amsterdam ndm 2005 - 2006). Phan tich
da thitc sau thanh nhan tit
A= (z—a)"+4d”.

(¢ Loi gidi
Thém va b6t 4(x — a)?a?, ta dugc
A = (z—a)*+4a* = (z — a)* + 4(x — a)?a® + 4a* — 4(z — a)*a?
= [(x —a)’ - a2}2 — [2a(z — )] = (2 — 2ax)2 — (2ax — 2(12)2

= (x2 — 2ax + 2ax — 2a2) (ZL‘2 — 2axr — 2ax + 2a2) = (x2 — 2a2) (x2 —dax + 2a2) .

~
A

O

~

Thdy NGUYEN NGOC DUNG - THPT TA QUANG BUU

& Vidu 4. Phan tich da thitc sau thanh nhan tit

N =z +22%+62—9.

(¢ Lo gidi

@ PuAn Tici. Tanhan thay, néu thém b6t 22 va ghép cap thich hop thi ta sé ¢6 nhan tit chung.
Céc bai tap loai nay thuong nang cao, can phai nham nhanh dé biét duge them bét hang tit nao
sé thich hop.

) QUAY TRO LAI BAI TOAN.
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Thém va bét 22, ta dude
N = x4+2x3+x2—x2—|—6x—9:(:172+:c)2—(:c2—6x+9)

— (1;2+x)2—(x—3)2: (P +ax+2-3) (2 +z—2+3)=(2"+22—-3) (2* + 3)
= (2 —2+32-3) (2" +3) =[z(z—1)+3(x—1)] (2> +3) = (z — 1)(z +3) (2> + 3) .

]
, & Vidu 5. Phan tich da thitc sau thanh nhan ti
D=z2"+z2-1
(¢ L&i gidi
. Thém va bét 22, ta dude
D = 2+z-1=2"+2" -2’ +2-1=2"("+1) - (s’ -2 +1)
= e+ (@ —z+1) - (" —z+1)=(2®—2+1) [2®(x+1) — 1]
= (x2—x+1)(x3+x2—1).
[

~

(3 DANG 4. Phuong phdp ddi bién

© Khi giap mot da thitc phiic tap, ta nén diing cach dat an phu (thay mot da thiic clia bién

cii bang mot bién mdi dé duge mot da thie don gian hon, dé phan tich hon).

© Sau khi phan tich v6i bién mdi, ta thay tré lai bién cii dé phan tich tiép (néu dugce).

& Vidu 1 (Pé HKI, trudng THPT Ha N&i - Amsterdam ndm 2007 - 2008). Phan tich

da thtc sau thanh nhan t

C=("+2-5) (2 +2-7)+1

@ L&i gidi

(4

NNg SNVND VI 1dHL - O NNA D09N NIANSN Ayl

@ PuAn TicH. Ta thay hai biéu thic (22 + 2 — 5) va (22 + 2 — 7) gan giéng nhau. Ta sé dit y
la trung binh cong clia ca hai biéu thic do, khi d6 C' sé tré nén don gian hon.

€ QUAY TRO LAI BAI TOAN.
(#*+2—-5)+ (2> +x—7)

5 =22+ 2 — 6. Khi d6

bat y =

C=(+z-5) @+ -T)+1=(y+)y—-1)+1=y"—1+1=y"

SuyraC = (22 +2—6)°=@?—204+32—6) =[z(z—2)+3(x—2)]>=(z - 2%z +3)2. O
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& Vidu 2. Phan tich da thitc sau thanh nhan ti

M = 2% = 2zy +y* + 3z — 3y — 4.

@ Loi gidi
Ta c6

M=2>2zy+y*+32—-3y—4=(r—y)>*+3@x—y) —4

2

Dat a =z —y. Khi do
M=a"+3a—4=a*—-a+da—4d=ala—1)+4(a—1)=(a—1)(a+4).

Vay M = (z —y — 1)(x —y + 4). O

& Vidu 3 (Pé HKI, trudng THPT Ha N&i - Amsterdam ndm 2007 - 2008). Phan tich

da thtc sau thanh nhan t

D=(a+b+1)>+ (a+b—1)>—4(a+b)*.

(¢ Loi gidi
© PrAn TicH. Ta thiy biéu thic (a + b) 1a biéu thitc chinh ctia D. Ta sé diat x = a + b, khi d6

D sé tré nén don gian hon.

~

) QUAY TRO LAI BAI TOAN.
bat x = a + 0. Khi do

D=(z+1P°+(z-17 -4 =-22"+2=-2(2"-1) = -2(z - 1)(z + 1).

U

Vay D= -2(a+b—1)(a+b+1).

~
A

& Vidu4 (Dé HKI, freong THPT Ha No6i - Amsterdam nam 2005 - 2006). Phan tich

da thtc sau thanh nhan ti

A= (z+1)(z+2)(x+3)(x+4) —120.

~

Thdy NGUYEN NGOC DUNG - THPT TA QUANG BUU

(¢ Loi gidi

© Puan Ticn. Day la dang bai kha quen thuoc. Ta sé ghép nhém cac thita s6 sao cho tong he
s6 tu do cia hai nhém la bing nhau, tit d6 sé xuat hién an phu.

€ QUAY TRO LAI BAI TOAN.

Ta co

A = (z+1)(z+2)(z+3)(z+4) —120=[(z+ 1)(z +4)] - [(x + 2)(x + 3)] — 120
= (:c2—|—5x—|—4)(:c2+5x+6)—120.
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A
~

(4
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(22 + 52 +4) + (22 + 5z + 6)

Dit y = 5 = 22 + 5z + 5, ta dudc
A=y —-1)y+1)—120=19>—1-120=y> — 121 = (y — 11)(y + 11).
Suy ra
A = (2®+52+5—11) (2® + 5245+ 11) = (2 + 5z — 6) (2° 4 5z + 16)
= (2*+6x — 2 —6) (2° + 5z +16) = [z(z + 6) — (z + 6)] (z* + 5z + 16)
= (z+6)(x—1) (z”+ 5z + 16) .
Vay A = (z+6)(z — 1) (2* + 5z + 16). O

& Vidu 5 (Pé thi HSG I6p 8, Tién Hdi - Thdi Binh nédm 2017). Phan tich da thiic sau
thanh nhan t
M= (z+2)(x+3)(z+4)(x+5)—24.

(# Loi gidi
Ta co
M = (z+2)(x+3)(z+4)(x+5)—2d=[(x+2)(z+5)] - [(x +3)(z +4)] — 24
= (2°+ Tz +10) (2% + 72 + 12) — 24,

(22 + Tz + 10) + (22 + Tz + 12)
2

M=@y—-1(y+1)—24=9>-1-24=9>—25=(y—5)(y +5).

Dit y = = 2% + Tz + 11, ta dugc

Suy ra

M = (:):2+793+11—5) (ac2—|—7x—|—11—|—5):(932+7m+6) (332+7x—|—16)
= (2 + 2462 +6) (2> + Tx + 16) = [z(z + 1) + 6(z + 1)] (#* + Tz + 16)
= (z+1)(z+6) (2" + 7z +16).

Vay M = (z + 1)(z + 6) (2? + Tz + 16). O
(3 DANG 5. Tim z théa mét ddng thirc cho truéc

Mot tich bang 0 khi mot trong cac nhan t1t ctia n6 bang 0. Ta thic hién theo cac bude sau:
© Chuyén tat ca sang vé trai dé vé phai bang 0.
© Phan tich da thic thanh nhan tit dé dua vé dang tich.

© Cho mot trong cidc nhan tit bing 0 va tim .

n Mot s6 bai toan ta can dit an phu trude 16i méi giai. %
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& Vidu 1. Tim z, biét
22— br+4=0.

@ L&i gidi

Ta c6

2’ —br+4=0 = (a:Q—x)—(4a:+4):0

-
= z(zx—1)—4(x—-1)=0 D)
= (x—=1)(z—4)=0 3
= x—1=0hodcx—4=0 =
= x =1 hoac z =4. <
-
Vay x = 1 hodc x = 4. O @
& Vidu 2 (Trwong THCS va THPT Nguyén Tat Thanh, HKI, 2012 - 2013). Tim x, biét —
|_
ol
5(x+4) —2® —4x = 0. T
|_
@ Li gidi (ID
Ta co Z
1
5(z+4)—a?—4dx=0 = 5(x+4)—z(x+4)=0 O
= (z+4)6-12)=0 O
= 2+4=0hodcb5—2=0 8
= & = —4 hodc x = 5. s
Vay x = —4 hoac x = 5. O 1<E
>
& Vidu 3 (Trwvong THPT Ha NGi - Amsterdam, HKII, 2017 - 2018). Tim z, biét D)
(3z — 1) (2° + 2) = (32 — 1)(7z — 10). Z
o)
’ ~ o= =2 7
(¢ Loi giai c
Ta co —
Bz —1) (2 +2) =Bz —1)(7 —10) = (Bz—1)(2*+2—-T2+10) =0
= (Bz—1)(z* -3z —42+12) =0
= Bx—1z(xz—-3)—4(x—-3)]=0
= Bx—1)(z—4)(z—-3)=0
= 3r—1=0hoacx—4=0hoacz—3=0



= a:z%hoacxzélhoécx:&

1
Vayx:§hoécx:4hoacx:3. O

& Vidu 4 (Trudng THCS Lé Quy Pon - Cau Gidy, HKII, 2017 - 2018). Tim =, biét

(22 —5)(3z + 7) = 42 — 25

S~

@ Loi gidi

Ta co

(20 —5)(3xr+7) =42 -25 = (20 —-5)Br+7)— (2 —5)(2r+5)=0

A
~

= (20-5)3r+7—-2r-5)=0
= (2z—-5)(z+2)=0
= 2r—5=0hodcz+2=0
= xzéhoacx:—z
Vaynghoacxz—z O

& Vidu 5. Tim z, biét
r(z+3)(x+2)(z—1)=4.

@ Loi gidi
vz +3)(z+2)(r—1)=d=2(@+2)(r+3)(r—-1)=4= (22 +22)(2* +22 - 3) =4

Dat t = 2% + 2x, khi d6 bai toan tré thanh ¢(t — 3) = 4

NNg SNVND V1 1dHL - ONNA DO9N NIANSDN Ay|

= P23t —-4=0=>"+t—-4—4=0=t{t+1)—4{t+1)=0=(t+1)(t—4) =0
= t+1=0hoact—4=0
9 = 2242xr+1=0hoicz®+2x—4=0
= (z4+1)>=0hosic (z+1)* =5
= z+1=0hoicz+1=+v5hoacz+1=—-V5
= x:—1hoacx:—1+\/5hoécm:—1—\/g.
Vay:cz—1h0acx:—1+\/3hoacx=—1—\/3. O

6565<>BAI TAP TONG HOPGS G565

Bai 1. Phan tich cac da thtic sau thanh nhan t




@ 2 — 622 + 9u; (b) z* — 8u; © z° + 2722
@ Loi gidi

@ 2° — 622+ 9z =z (2* — 62 4+ 9) = z(x — 3)*.

b) 2t —8r =1 (2° — 8) = x(x — 2) (22 + 27 + 4).

© a° 4 272% = 2 (2% +27) = 2*(x + 3) (2* — 3z +9).

2

Bai 2. Phan tich da thtc thanh nhan tu

@ 32 — 622y + 3y, (b) T2%y? — 632222 © 5ab? — 10abc + 5ac?.
 Loi gidi

@ 323 — 622y + 32y = 3 (2% — 22y + y?) = 3x(x — y)>.

(b) T2%y? — 632222 = 2% (y? — 2%) = T2%(y — 2)(y + 2).

© 5ab* — 10abe + Hac® = ba (b* — 2bc + %) = ba(b — )%

Bai 3. Phan tich cic da thtic sau thanh nhan t
@ 42 — 500; (b) xty? — 1223y% + 482%y% — 64212,
& Loi giéli

@ 423 — 500 = 4 (23 — 125) = 4(z — 5) (22 + 5z + 25).

~
A

U
Thay NGUYEN NGOC DUNG - THPT TA QUANG BUU

(b) a*y? — 12232 + 4822y — 64xy? = xy? (2 — 1222 + 48z — 64) = zy?(x — 4)3.

O

~

Bai 4. Phan tich cac da thic sau thanh nhan ti

@ 5 (22 + 12)° — 202292, (b) 10z%y? — 1023y2 — 1022y2 + 10zy>.
& Loi gidi

@

5(a* +y7)" = 2007y =5 [(«F +47)" — ] =5 (% — 20y + o) (o + 20y + o)
= 5(z —y)*(z +y)*
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®

10z%y? — 1023y* — 102%* + 102y = 10xy? (:E3 —a?—x+ 1)
= 10zy® (2*(z — 1) — (z — 1)) = 10zy*(z — 1)(2* — 1) = 10zy*(z — 1)*(z + 1).

O
Bai 5 (Dé HKI, quan Ba Dinh nam 2017 - 2018). Phan tich da thic sau thanh nhan ti
’ 3
B =2x" — 50z.
& Loi gidi
. Ta co
B =21° — 50z = 2z (2* — 25) = 2z(x — 5)(z + 5).
O

Bai 6. Phan tich cdc da thitic sau thanh nhan t:

@ 22 + 27 — 24; (b) 1522 — Tzy — 2y © 2z — 222 + 12;
(d) 42? + 4z — 3; ®© 322 — 262y + 3597 ® 15y% + 122y — 322
& Loi gidi

@ 2*+2r—24=2"4+6x— 4o —24=x(x+6) —4(x+6) = (v +6)(z — 4).

(b) 152% — Tzy —2y* = 1522 — 102y + 32y — 2y = 52(32 — 2y) + y (32— 2y) = (32— 2y)(5x +v).
© 2r— 222 +12= 202+ 62 — 4z + 12 =2x(—2 + 3) + 4(—2 + 3) =2(3 — z)(z + 2).

(d) 42% + 4z — 3 =42% + 62 — 2x — 3 = 22(2x + 3) — (22 + 3) = (2z + 3)(2x — 1).

®© 32%—26zy+ 35y* = 32% — 21xy — by + 35y = 3x(x — Ty) — dy(x — Ty) = (x — Ty)(3x — 5y).

®

(4

NNg SNVND V1 1dHL - ONNA DO9N NIANSDN Ay|

15y + 122y — 32 = —32° + 152y — 3zy + 15y* = 32(—x + 5y) + 3y(—2 + 5y)
= 3(by —x)(z+y).

Bai 7. Phan tich cac da thiic sau thanh nhan tu:

@ a* + a?b? + b*; (b) 622 + 81 — 8; © xt — T2 + 1.




(# Loi gidi
@ a*+a2b? +b* = (a2)” + 2022 + (b2)% — a2b? = (a2 + b%)° — (ab)? = (a2 +b*+ ab)(a® + b2 — ab).
(b) 622 + 8z — 8 = 622 + 127 — 4z — 8 = 6x(x + 2) — 4(x + 2) = 2(z + 2)(3x — 2).

© 2 =722 +1= (222 + 222+ 12— 922 = (22 +1)° — (32)2 = (22 + 1 — 32) (22 + 1 + 3x)

O

2

GOC DUNG - THPT TA QUANG BUU

Bai 8. Phan tich cac da thiic sau thanh nhan tu:
@ x® — 32% — 6z + 8§; (b) —122° + 2022 + 332 — 20.
@dﬁji giéi

¥ =327 —6r+8 = 2° —2* -2+ 22 —-8x+8 =2z —1) - 2x(x—1) —8(x — 1)
= (z—1)(2* —22 —8) = (v — 1)(2® — 42 + 27 — 8)
= (z—-Dzz—4)+2(x—4)]=(x—1)(z—4)(z+2).

®

—122% + 2022 + 332 — 20 = —122° + 622 + 1422 — T2 + 40z — 20
= —62%(2r — 1) + Tz(2x — 1) +20(27z — 1)

~

= (22 — 1)(=62% + 72 + 20) = (22 — 1)(—62% + 152 — 8z + 20)
= (20 —1)[3z(—22 +5) + 4(—2x + 5)]
= (2z—1)(b—2x)(3z +4).

o Z

Bai 9 (Dé thi HKI, trudng THPT Ha No§i - Amsterdam nam 2001 - 2002). Phan tich da thitc ,<E
sau thanh nhan ti %
a® —2ab+ 1+ 2b — 2a — 3b°. @

Z

or g >

(¢ Loi giai O
Ta co I—E

a®—2ab+1+2b—2a—3b> = a*+ab—a—3ab—a—3b>+2b+1
= ala+b—1)—3ba—3b>+3b—a—b+1
= ala+b—1)—-3bla+b—1)—(a+b—1)
= (a+b—1)(a—3b—1).

O
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Bai 10 (Dé thi HKI, trudng THPT Ha Nbdi - Amsterdam nam 2006 - 2007). Phan tich da thic
sau thanh nhan ti

A =42y’ 2z +y) + P2 (2 — y) — 4072° (20 + 2).

 Loi gidi
Ta c6
A = 42?2z +y) + y*2P (2 — y) — 42?22 (22 + 2)
= 4272z +y) — y*2° (22 + y) + y?27 (27 + 2) — 42727 (27 + 2)

v (2z +y) [(22)* — 2%] + 2% (22 + 2) [y — (22)7]
= v*(2z+y) (27 — 2)(22 + 2) + 22 (27 + 2)(y — 22)(y + 2z)
2z +y)(2x + 2) [y*(2z — 2) + 2*(y — 22)]
22 + y)(2z + 2)(2zy® — vz — 232% + y2?)

(22 + 2) [22(y* = 2%) —y2(y — 2)]
(22 + z) 22(y + 2)(y — 2) —yz(y — 2)]
(27 + 2)(y — 2)(2ay + 232 — y2).

( )
( )
= (2z+y)
(2x +y)
( )
O

Bai 11 (D& thi HSG 18p 8, huyén Cu Chi - TPHCM nam 2016 - 2017). Phan tich céc da thiic

sau thanh nhan tu

@ 22 — 1 — 6; ® 2% — 2% — 142 + 24.
@ Loi gidi

@z*—2—-6=0+22 -3z —6=x(r+2)—3(z+2)=(xr+2)(x - 3).

()

o —2? — 14 +24 =2° — 8 — 2% + 4 — 14z + 28
(x—2)(2* + 20 +4) — (2 —2)(z +2) — 14(z — 2)
(x—2) (" +25+4—2—-2-14) = (z — 2) (" + 2 — 12)
= (z—2) (2 +42 —32—-12) = (z — 2) [a(z + 4) — 3(x + 4)]
(z — 2)(z + 4)(z — 3).

Bai 12. Phan tich cac da thiic sau thanh nhan ti%

@ A = 64zt + ¢4 (b) B = 42* + y*.




& Loi gidi
@ Them va b6t 1622y?, ta dugc
A = 642" + ¢yt = 642t + 1622y + y* — 162%y°* = (8$2 + y2)2 — (4wy)?

= (8:52 +y? + 4acy) (89&2 + 9% — 4xy) .

(b) Them va bét 4z%y?, ta dugce

-
o)
B = da'+yt =42t + 427y +yt — d2Py’ = (207 + y2)2 — (2zy)? m
= (21‘2 + 2xy + yz) (2m2 — 2xy + y2) . (D
Z
0 S
Bai 13. Phan tich cac da thitc sau thanh nhan tit @
@ A =42t +1; ) B=2"+z+1. ||:
> - =2 D_
@ Loi gidi 1
I_
@ Them va bét 422, ta duge (_ID
4 4 2 2 2 2 2

A = dat+1=da' +42” +1— 42’ = (22 +1)" — (2z) Z
)
= (28 +2z+1) (22° -2z +1). N
(b) Thém va bét 22, ta duge O-
B =2d+z+l=0"-2"+2"+2+1=2"(2®-1)+ (z"+z+1) (ZD
= 2*z—-1) (2P +2+1)+ (2 +a+1)=(P+z+1) (z®— 2" +1). =
z<§
0D
Bai 14. Phan tich cac da thtc sau thanh nhan tit (ZD
@ A= 2%+ 4; (b) B = 2* + 18% © C = 2* + 322, <(>j

4
@ L5i gidi =

@ Them va bét 42*, ta duge
A= 4+4=a+42* +4— 42" = (x4+2)2— (21:2)2 = (x4+2x2—|—2) (:L‘4—2:172+2).
(b) Them va bét 3622, ta dugc

B ='4+18% = 2143627 +-18% 362 = (2% + 18)" — (62)? = (2% + 6 + 18) (2% — 6z + 18).
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© Theém va bét 6422, ta dugce

C = o' 322 = o' 1642 +32% — 642 = (2% + 32)°—(82)? = (2 + 8z + 32) (a? — 8z + 32).

O
Bai 15. Phan tich cac da thic sau thanh nhan ti
_ @ A = drtyt + 1, (b) B = 642* + 81, ©C=2"—22-1.
o @liga
< A b Rt Ada2e2
— (@ Thém va bét 4z°y~, ta duge
GC) A = da'yt +1 =datyt + 42%y? + 1 — 422y = (2a72y2 + 1)2 — (2xy)?
< = (2% +2zy + 1) (22%y° — 22y + 1) .
i
Z (b) Them va bét 14422, ta duge
Z
0 B = 642"+ 81 = 64z + 1440 + 81 — 1442 = (822 +9)° — (122)?
(C% = (82®+ 122 +9) (82° — 122 +9).
g © Thém va bét z, ta duge
2
Z C =22 —2"—1=a"—2-2"+z—-1=a(a-1) - (2> —2+1)
G) = 2@ -1 (@@+1)(®—2+1)— (2®+z+1)
I
:—EI = (£2—$+1)(I5+1‘4—l‘2—$—1).
A .
_|
> Bai 16. Phan tich da thitc sau thanh nhan tit
QC) A= (2 =3x—1)" =12 (% — 32— 1) + 2.
Z
@ (¢ Loi giai
we) Dit y = 22 — 32 — 1. Khi d6
Co
- A= (*=3c-1)°—12(2®— 3z — 1) + 27 =y — 12y + 27
= Y- 12y+36-9=(y—6)°-9=(y—6-3)(y—6+3)=(y—9)(y—3).
Suy ra
A= (2=32-1-9) (2 =3z —1-3) = (2* = 32— 10) (¢* — 3z — 4)
= (2 =5z +20—10) (2’ +z—dz—4) = (z —5)(z + 2)(z + 1)(z — 4).
0




Bai 17 (Dé HKI, trusng THPT Ha Ndi - Amsterdam nam 2011 - 2012). Phan tich da thic
sau thanh nhan ti
B=(2"—2-10) (2 —2z—8) -8

& Loi giffli2 )
-1 o
Dit y — (x* —x 0)2-1— (x* —x —8)

=22 —1x—9. Khi dé

2

Thdy NGUYEN NGOC DUNG - THPT TA QUANG BUU

B=(2"-2-10) (1> ~2-8) -8=(y—1)(y+1) —-8=4>—9=(y—3)(y +3).

Suy ra
B = (a:2—x—9—3)(1’2—a:—9+3):(xQ—x—12)(x2—x—6)
= (2 —da+32-12) (2* -3z + 20— 6) = (z — 4)(z + 3)(z — 3)(z + 2).
Vay B = (v — 4)(z + 3)(z — 3)(z + 2). O

Bai 18 (D& HKI, trudng THPT Ha Ndi - Amsterdam nam 2009 - 2010). Phan tich da thiic
sau thanh nhan ti
B=(x—1)(x+1)(z +3)(xz+5) + 15.

~

 Loi gidi
Ta co
B = (z-1)(z+1)(z+3)(z+5)+15=[(z—1)(z+5)] [(x +1)(x +3)] + 15
= (x2+4m—5) (m2—|—4m+3)+15.

(2% + 4z — 5) + (2 + 4z + 3)

Dat y = 5 = 22 4+ 4 — 1, ta dugc «
B=(y-4)y+4)+1b=y"-1=(y—1Dy+1).
Suy ra
B = (.7:2+4x—1—1)(x2—|—4x—1+1):(x2+4x—2)(:v2+4x) ‘
= z(2* + 4z —2) (z +4).
Vay B = x (2% + 42 — 2) (z + 4). O

Bai 19 (Dé HKI, trudng THPT Ha Ndi - Amsterdam nam 2012 - 2013). Phan tich da thic
sau thanh nhan ti

C=(+2)(x+3)(z+4)(r+5)—24.
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& Loi giéi
Ta c6

C = (z+2)(z+3)(x+4)(z+5)—24=[(z+2)(x+5)] - [(z+3)(x+4)] —24
= (2®+ Tz +10) (2% + T2 +12) — 24,

2 47z + 10 2470412
Daty:(erxJr );F(IWL%L )=x2+7x+11,taduoc

C=(y—-1)(y+1)—24=9>—-25=(y+5)(y —5).

S~

Suy ra
C = (#®+ 7o+ 11+5) (2 + 70+ 11 =5) = (2° + T2 + 16) (2° + 7z + 6)

= (22 + T2 +16) (2> + 2 + 62 + 6) = (2 + Tz + 16) [z(x + 1) + 6(z + 1)]
= (22 + T2 +16) (z + 1)(z +6).

A
~

Vay C' = (2* + 7z + 16) (z + 1)(z + 6). O

Bai 20 (Dé HKI, trudng THPT Ha Ndi - Amsterdam nam 2013 - 2014). Phan tich da thic
sau thanh nhan tu

B:(x2+x)2+4(m2+x)—12.

(¢ Loi gidi
Dat y = (2 + z). Ta duge

B:y2+4y—12:y2—2y+6y—12:y(y—2)+6(y—2):(y—2)(y+6).

Suy ra
B = (*+2-2) (e’ +2+6) = (2> —2x+22—-2) (2 +2+06)
= [zlz—-1D 420z -] (2 +2+6)=(z—1)(z+2) (2 +z+6).
Vay B = (z — 1)(z 4+ 2) (z* + 2 + 6). O

(4

Bai 21 (bé HK]I, trudng THPT Ha Noi - Amsterdam nam 2004 - 2005). Phan tich da thic

sau thanh nhan tu

NNg SNVND V1 1dHL - ONNA DO9N NIANSDN Ay|

A=z +y*+ 3z — 3y — 2zy — 10.

@ L&i gidi

Ta co

A=2?+y* +32 -3y — 22y —10=2> — 20y +y* + 32 — 3y — 10 = (z — y)* + 3(x — y) — 10.




bat a = x —y. Khi d6
A=a>+3a—10=a’>+5a—2a— 10 =ala +5) —2(a +5) = (a +5)(a — 2).

Vay A= (x—y+5)(x —y—2). O

Bai 22 (Dé HKI, trudng THPT Ha Ndi - Amsterdam nam 2014 - 2015). Phan tich da thic
sau thanh nhan t

C=(x+1)(x+2)(z+3)(x+4) —24.

2

& Loi gidi
Ta co
C = (+D)(x+2)(x+3)(z+4)—24=[(x+1)(x+4)] - [(z+2)(x+3)] —24
= (9:2+5:E+4)(3:2+5x+6)—24.

(2 + 5z +4) + (2* + 5z + 6)

Dat y = 5 =22 + 51 + 5, ta dugc
C=(y-Dy+1)-24=y*—25=(y+5)(y —5).
Suy ra
C = (2*+52+5+5) (¢*+524+5—5) = (22 + 5z + 10) (¢ 4 5z) .
= (2 +5z + 10) z(z + 5).
Vay C' = z(x + 5) (2% 4 5z + 10). O

Bai 23 (Dé HKI, trusng THPT Ha Ndi - Amsterdam nam 2015 - 2016). Phan tich da thic
sau thanh nhan ti
D= (x+2)(x+3)(x+4)(x+5)— 360.

~
A

@ Loi gidi

Ta c6

~

Thdy NGUYEN NGOC DUNG - THPT TA QUANG BUU

D = (z+2)(x+3)(z+4)(x+5)—360 =[(x+2)(z+5)] - [(x+3)(z+4)] — 360
= (2 + Tz + 10) (2* + Tz + 12) — 360.

247 10 247 12
Daty:(x R )—;—(:v Rl ):x2—|—7x+11,tadu(jc

D= (y—1)(y+1)—360=1y>—361=(y+19)(y — 19).

Suy ra

D = (2472 +11+19) (2% + 72+ 11— 19) = (2% + 7z + 30) (2 + 7z — 8)
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(2® + Tz +30) (2* — 2+ 8z — 8) = (¢° + 7o 4 30) [x(z — 1) + 8(z — 1)]
(z* 4+ Tz + 30) (z — 1)(z + 8).

Vay D = (2% + Tz + 30) (z — 1)(x + 8). O

Bai 24 (Dé HKI, trudng THPT Ha Ndi - Amsterdam nam 2016 - 2017). Phan tich da thic

sau thanh nhan tu

@ L&i gidi

Ta co

N=(@x—-1)(z—-2)(z+7)(z+8)+8.

(z—D(x=2)z+7(z+8)+8=[x—1)(z+7)] [(z —2)(x+8)] +8
(2% + 63 — 7) (2* + 62 — 16) + 8.

2 _ 2 -1 2
Daty:(x + 62 7)+2(x + 6 6)=x2+6x—§,taduoc
9 & 49 7 7
V= (reg) () rs = =T = (v ) (0-3)
Y ACIEY il S S Uy AU
Suy ra
23 7 23 7
D = (x2+6x—?+§) (m2+6x—?—§)z(x2+7x—8)(x2+7x—15)
= (2 —2+8x—28) (¢ + 7z —15) = [z(z — 1) + 8(z — 1)] (&” + Tz — 15)
= (z—1)(z+8) (2® + 7z — 15).
Vay N = (z — 1)(z + 8) (2 + 7z — 15). O

Bai 25. Tim z, biét:

@ 22% — 3z = 0; (b) 22 — Tz + 6 = 0; © 62° + 2 — 15 = 0.

@ L&i gidi

@ Ta co

3
2x2—3x:0:>x(2x—3)=>:I::Ohoacx:5.

Vay$:Ohoacx:g.

(b) Ta c6
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P —Tr+6=0 = 2" —2—6s+6=0
= z(z—1)—6(x—1)=0
= (x—1)(z—6)=0




= r—1=0hoicz—6=0

4

z =1 hodc x = 6.
Vay ¢ = 1 hoac z = 6.

© Ta co

62°+2—15=0 = 62°+10r — 92— 15=0 S
= 22(3x45) 3Bz +5) =0 a
= Br+5)2r—-3)=0
3 Q
= o =—- hoacz = -. s
3 2 <
Vg :U——§hoaca:—§ -
Ay T = 3 : -5 @
O <
|_
Bai 26. Tim z, biét E
z® + 2% = 36. T
|_
I
@ Loi gidi D
) Z
Ta c6 D)
A
?+22=36 = *+2°-36=0 O
= 2°—2742>-9=0 O-
= (z-3) (22 +3z+9) +(@—3)(z+3) =0 Q,
= (r—3) (2" +42+12) =0. ;
Ll
Viz?+4e+12=(x+2)*+8>0nénz—3=0=2=3. >
Vay x = 3. O 8
Bai 27. Tim =, biét x? — 22019 — x 4 22018 (22018 1 1) = 6, Z
& Loi gidi >
/<C
Ta co C
|_

22— 92019, _ o 92018 (22018 + 1) —6
22— 9 . 92018 4 (22018)2 49018 _g_

=
= (z— 22018>2 B (a: . 22018) —6=0

Dit t = x — 229 khi d6 bai toan tré thanh

2—t—6=0 = t2—=3t+2t—-6=0
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tt—3)+2(t—6)=0
(t—3)(t+2)=0
t=3hoact= -2

¢l

x =3+ 2218 hodc x = —2 4 22018,

Vay x = 3 + 22018 hodc x = —2 4 22018, O

— Bai 28. Tim z, biét
C:)T,, (2% — 52 + 6) (2% + 5z + 6) = 24.
~<

Z s 2

@ (¢ Loi giai

(2 =5z +6)(z* + 52 +6) =24 = [(°+6)—5z] [(2°+6)+5z] =24
(* + 6)2 — (bz)* =24

vt + 1227 + 36 — 252° —24 =0

NJAN

2t — 1322 +12=0

vt —2? — 12224+ 12=0

23 (2® —1) - 12(2* = 1) =0
(> = 1)(z> - 12) =0

22 =1 hoac 22 = 12

L T T

z = £1 hodc x = =V'12.

Vay x = £1 hoac x = +v/12. OJ

Bai 29 (D& thi HSGS8, huyén Cua Chi, TP HO6 Chi Minh nam 2016). Tim z, biét

(22 + 2)* + 4(2% + z) = 12.

& Loi gidi
Dat t = 2% 4 z, khi d6 dé bai tré thanh

Prat=12=t4+4t+4—-16=0

(4

NNE ONVNDO VL1 1dHL - ©NNd DOSN

(t+2)2—16=0= (t—2)(t+6)=0
t =2 hoact=—6

2+ x=2hoic 2’ +z=—6

R

(x —1)(x +2) =0 hosic 2> + x +6 = 0.

1\* 23
\/\13:2—1—254—6:(1’4—5) +Z>Onén(a:—l)(x+2)=():>x=1hoécx:—Q.

Vay ¢ =1 hoac z = —2. O
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