,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Chuyén dé hocsinh gi6i Toanlépg

CHUYEN DE 1: PHAN TiCH PA THUC THANH NHAN TU

Dang 1: Phan tich da thirc thanh nhan tir bac hai, bac ba, bac bon
Phwong phap giai chung

Dung may tinh nham nghiém

hoic tong cac hé s6 bang 0 thi da thic ¢6 1 nghiém x=1

Tong hé sb bac chan bang tong hé sé bac 1¢é thi da thic c6 1 nghiém la x=-1

1 s6 HPT dang nho:

1, (a+b)2 =a2+b2+2ab=(a—b)2+4ab

2, (a—b)2 =a2+b2—2ab:(a+b)z—4ab

3, a%+b?=(a+b)’ —2ab=(a-b)’ +2ab
4, a’+b’ =(a+b)(a*—ab+b?)=(a+b)’ —3ab(a+b)
5, a°-b*=(a- b)(a +ab+b2) (a—b)’ +3ab(a—b)
6, (a +b2) (a+b +(a- b)
7, (a+b)2 —(a—b)2 =4ab
8, a’+b*=(a+b)(ab)|(a+b) —2ab]|
9, a*+b*= [(a+ b) - 2ab}2 ~2(ab)’.
10, a®+b’+c®~3abc=(a+b+c)(a’ +b* +c*—ab-bc-ca).
11, a*+a’’ +b* =(a’ +ab+b*)(a’ —ab+b?).
12, a*+a*+1=(a* +a+1)(a’ —a+1).

Dang 1.1: Phan tich da thirc thanh nhan ti bac hai
Céch 1:Tach hang ta bac nhat bx

Tinh a.c rdi phan tich a.c ra tich cua hai thira s6 ac = a1¢1 = axC, = ...

Thay gido: Nguyén Qudc Tung
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Chon ra hai thtra s6 ¢6 tong bang b , chiang han : ac = a;¢1 voi a; + ¢

Tach bx = aix + c1X

Dung phuong phap nhoém sb hang dé phan tich tiép
Céch 2:Tach hang tur bac ax?

Ta thuong lam lam xuat hién hang dang thic: a>-b® =(a—b)(a+b)
Céch 3:Tach hang tir tw do ¢

Ta tach ¢ thanh c; va c,dé dung phuong phap nhém hang ti hoic tao ra

hang dang thac bang cach ¢ nhém véi ax? con ¢, nhdm véi bx.
Bai 1: Phan tich cac da thic sau thanh nhan tu:
a. 3x* +8x+4
HD:

Tac6:34=12=26,ma2+6=38

Nén ta dugc: 3x* +8x+4 =3x" +6X+2X+4 = (3x+2)(x+2)

b. 3x?—8x+4
HD:
Céch 1: Tach hang ta tha 2:

3x? —8X+4 =3x" —6X—2X+4=3x(x—2)—-2(x—-2)=(x-2)(3x—2)
Céach 2: Tach hang tir thir nhat: 3x* —8x+4 =(4x* —8x+4)—x* =(x—2)(3x-2)

C.x*-11x+8

HD: X' —11x+28=(x—4)(x-7)
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HD: X +5x—24=(x+8)(x-3)
e. x*—5x+4
HD: X' —=5x+4=(x-1)(x—4)

f)3x2 — 7x + 2;
HD:

X2 —TX+2=3x°—6X—X+2=
= 3X(X-2) — (x-2)

=(x-2)(3x-1).

Bai 2: Phan tich cac da thac thanh nhan tir; 3x?+8x+4

HD:
Ta c0: 3x* +8x+4=(4x" +8x+4) X" =(2x+2)" —x* =(x+2)(3x+2)
Bai 3: Phan tich cac da thic thanh nhan tu:
a)3x" +8x+4
HD:
3x* +8x+16-12 =(3x* —12)+(x+16) = (x+2)(3x +2)
b) 4x*—4x-3
HD:
4%° —4x—3=(4x" —4x+1)—4 =(2x-1)’ —2* =(2x+1)(2x—3)
C) 9x* +12x-5

HD:

Thay gido: Nguyén Qudc Tung
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9x* +12x 5= (9% +12x+4)—9 = (3x+2) *~3° = (3x+5)(3x 1)

Bai 4: Phan tich da thirc thanh nhan tir: x* —x —2001.2002
HD:

Ta €6: x* — x—2001(2001+1) = x* - X+ 2001* - 2001 = (x> — 2001* ) - (x+ 2001)
(x—2011)(x+2011)—(x+2011) = (x+2011)(x—2012)
Bai 5: Phan tich da thuc thanh nhan tir: x? —x+2017.2018

HD :
Ta co: x* —x+2017.2018 = X* +2017x — 2018x + 2017.2018 = (X + 2017) (X — 2018)

Dang 1.2: Phan tich da thirc thanh nhén ti bac ba
Chuy:
Néu f(x) c6 tong cac hé s6 bang 0 thi f(x) c6 mot nhan tir 1a x — 1

Néu f(x) c6 tong cac hé sé cua cac hang tir bac chan bang tong cac hé sb cua

cac hang tir bac ¢ thi f(x) cO mét nhantorla x + 1

Bai 1: Phan tich da thuc thanh nhén ta: a®+4a*-29a+24
HD:
Bam may nhan thiy da thic c6 ba nghiém 1a 1,3 va -8, nén sé& cd chira cac
nhantt (a- 1), (a-3)va(a+8),
Taco:a’+4a’ —29a+24=(a’—a’)+(5a° —5a)+(-24a+24)
a’(a-1)+5a(a-1)-24(a-1)=(a-1)(a* +5a—24)=(a-1)(a-3)(a+8)
Bai 2: Phan tich da thirc thanh nhan ta: x* +6x* +11x+6
HD :
Bam may ta thiy da thtc ¢ ba nghiém nguyén la -1, -2, -3, nén ta phan
tich :
X° +6x7 +11x+6 = (X +1)(x+2)(x+3)

Bai 3: Phan tich da thirc thanh nhan ti; 3x® —7x% +17x-5

Thay gido: Nguyén Qudc Tung
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Bam may tinh cho ta c6 nghiém Ia x==, nén c6 nhan tir 1a : (3x - 1)

1
3
nénta co :3x° —7x2 +17x—5=3x> — x2 —6x% + 2Xx +15x—5
= x? (3x—1)—2x(3x—1)+5(3x—1):(3x—1)(x2—2x+5)
Bai 4: Phan tich da thirc thanh nhan tor; 2x® —5x? +8x—3
HD :
Bam may tinh cho ta c6 nghiém la x=%, nén co nhantr la : (2x - 1)

Néntaco : 2x°—5x2+8x—3=2x°—x?—4x> +2x+6x—3

=x2(2x—1)—2x(2x—1)+3(2x—1)=(2x—1)(x2—2x+3)
Bai 5: Phan tich da thirc thanh nhan tir; 3x® —-14x% +4x+3
HD :

Bam may tinh cho ta nghiém Ia : x :%1 nénco 1 nhantu la: (3x + 1)

Taco : 3x*-14x> +4x+3=3x>+ x> —15x* —=5x +9x +3
x* (3x+1)—5x(3x+1)+3(3x +1) = (3x+1)(x* —5x+3)

Bai 6: Phan tich da thac thanh nhan tir: x®+5x* +8x+4
HD :

Cach 1 : bAm may tinh cho ta nghiém 1 : x= -1 va x= -2

Nhu vay ta €6 : x* +5x% +8x+4=(x+1)(x+2)’

Cach 2 : Nhan xét : Tong céac hé sé cua hang tir bac chin bang tong cac hé sb
cua hang tur bac 1é nén da thirc c6 mét nhéan tar la: x + 1

Nhu vy ta c6 : x*+5x° +8x+4=(x*+Xx*)+(4x* +4x)+(4x+4) = (x+1)(x+2)’

Bai 7: Phan tich da thic thanh nhan ti: x® —x*—4

HD :
Ta nhan thay nghiém cua f(x) néu co thi x=+1,+2+4.Chi c6 f(2) = 0 nén x =

2 la nghiém cua f(x) nén f(x) c6 mot nhan ta la x — 2.
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Do 46 ta tich f(x) thanh céc nhém co xudt hign mot nhan e lax—2
Cach 1. x* —x*~4=(x*=2x")+(x* = 2x)+(2x—4) = (x=2) (X" + x+2)
Cach 2:x®* —x*-4=x*-8-x?+4= (x3 —8)—(x2 —4) = (x—2)(x2 + X+ 2)
Bai 8: Phan tich da thirc P(x) = x® — 2X — 4 thanh nhén tir .
HD:
Ta nhan thiy da thirc P(x) = x® — 2X — 4 ¢6 s0 nghiém 1a x =2
Do do, ta c6 P(x) = (x — 2)Q(X)
Chia da trhirc P(x) = x° — 2X — 4 cho nhi thirc x — 2 , ta dugc thuong s6 1a
Q(X)=x?+2x+2=(x+1)>+1
Suy ra P(x) = (x — 2)(x? + 2x + 2)

Vay P(x) = x3 - 2Xx — 4 = (x- 2)(x? + 2x + 2)

Bai 9: Phan tich da thuc thanh nhan tu:
a) xX*+x*+4

HD :

Ta cb cac udc cua 4 la: +1;+2;+4

Nhan thay x = -2 1a nghiém cua da thtc vay da thac ¢ 1 nhan tir 1a: x — (-2)

=X+2

=X 42X =X +4=(x+2)(X* —x+2)
>0

Hoac: =(x*+8)+ (x> —4) = (x+2)(X* = x+2)

b) x*-5x*+8x—4

Thay gido: Nguyén Qudc Tung
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HD :
Nhan thay x = -1 a nghiém cutia da thtc nén ¢6 1 nhan tir 1a: x + 1
X3 —5x2 +8x—4 = (x> —x?) — (4X* —4X) + (4x—4) = (x—=1)(x — 2)*
) x*-19x-30
HD :

Ta cé x = -3 la nghiém nén cé nhan tir la x +3

x* —19x—30 = x> + 3x* —3x* —9x —10x —30 = (X + 3)(x* —=3x—10) = (X + 3)(X + 2)(x—5)

d) x° +4x* =7x~10
HD :

Ta c6: x = -1 la nghiém cta da thac nén cé nhan tir la: x +1

X2 +4x% —7x-10= x>+ x* +3x* +3x—10x —10 = (X +1)(x — 2)(x +5)

e) 3x* —7x* +17x-5
HD:

Céac udc cua 5 1a: +1;+5. Nhan thy da thic khéng c6 nghiém nguyén, ta di
tim nghiém hiru ty ctia da thic

ng@{peU(—a
q (aeU@)

Ta thay nghiém cua da thac 1a x== nén c6 nhan tir x—% hay 3x -1

Wl

Vay: 3x® —7x* +17x—-5=3x> — x> =6’ + 2x+15x -5 = (3x —1)(x* — 2x +5)

Bai 10: Phan tich da thirc thanh nhan tir: 2x* —3x*(x* —x+1) + (x> —x+1)°
HD :
2X2 =3x* (X =X +1) + (x> —=x+1)° = 2x° =3’y + ¥* = 2X* (X — y) — (X = Y)(X+ ¥) = (X = y)(2X* — y* — xy)

= (X—yY)(X=Y)(2x+Y) = (x—y)*(2x+Y)

Thay gido: Nguyén Qudc Tung
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Bai 11: Phan tich da thac thanh nhan tu: x° — 5x2 + 8x — 4
HD :

X3-B5Xx2+8X-4 =X3- A2+ AX — X? + 4x — 4
=X(X2—4Xx+4) - (x> —4x+4)
=(x-1)(x-2)2

Bai 12: Phan tich da thirc thanh nhan tor: x® +5x2 +8x+4

Thay gido: Nguyén Qudc Tung



