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TAI LIEU MON TOAN LOP 8 NANG CAO
I. TACH MOT HANG TU THANH NHIEU HANG TU"
Dinh li bd sung:
+ Pa thuc f(x) c6 nghiém hitu ti thi c6 dang p/q trong d6 p 1a udc ciia hé sb
tu do, q 1a udc duong cua h¢ s6 cao nhat
+ 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 sd cua cac hang tir bac chin bang tong cac hé sd
cua cac hang tu bac 1€ thi f(x) c6 mot nhan tir 1a x + 1

fa D
+ Néu a 1a nghiém nguyén cua f(x) va f(1); f(- 1) khac O thi a-1 vy a+1

déu 1a s6 nguyén. Dé nhanh chéng loai trir nghiém 13 udc cua hé sé tu do
1.Vidul: 3x* - 8x + 4

Cach 1: Tach hang tr thir 2

3X2—8x+4=3x2-6Xx —2X +4=3x(x-2)-2(x-2)=(x—2)(3x—2)
C4ch 2: Tach hang tir thir nhat:

3X2—8X+4= (4x2—-8Xx +4) -x*=(2x-2)>—x*=(2x -2+ X)(2Xx — 2 — X)
=(x-2)(3x-2)

Vidu2: x*-x%-4

Ta nhén thiy nghiém cta f(x) néu ¢6 thi x = ¥52#4 ¢hj c6 f(2) =0 nén x =
2 la nghiém cua f(x) nén f(x) c6 mot nhan tir 1a X — 2. Do d6 ta tach f(x)
thanh cac nhém c6 xuat hién mot nhan tir 1a x — 2

Cach 1:

XS _ X2 _ 4 = (X3—2X2)+(X2—2X)+(2X—4)=XZ(X—2)+X(X_2)+2(X_2) _

(x—2)(x2 +x+2)
Cach 2:

X=X —4= x3—8—x2+4=(x3—8)—(x2—4)=(x—2)(x2+2x+4)—(x—2)(x+2)
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a (x—Z)[(x2 +2x+4)—(x+2)]:(x—2)(x2+x+2)

Vidu3: f(x) = 3x3— 7x*+17x-5
Nhan xét: L+ khong 1a nghi¢m cua f(x), nhu vay f(x) khong c6 nghi¢m
nguyén. Nén f(x) néu c6 nghiém thi 1a nghiém hiru ti
1
Ta nhédn thay x = 3 1a nghiém cua f(x) do d6 f(x) c6 mot nhan tir 1a 3x — 1.
Nén
f(x)= 3x3— x>+ 17x-5=
3x® —x* —6x° +2x+15x -5 = (3x3 —xz)—(6x2 —2x)+(15x—5)

— X*(3x—1)—2x(3x—1) +5(3x—1) = (3x —1)(x* —2x+5)

2 2 _ 2 i A
Vi X —2x+5=(X" —2x+D)+4=(x-1)"+4>0 y4i moi x nén khong phan tich

duoc thanh

nhan tir nira

Vidud4: x3+5x>+8x +4

Nhan xét: Tong cac hé s6 clia cac hang tir bac chin bang tong cac hé s cua
cac hang tir bac 1¢ nén da thirc c6 mot nhan tirla x + 1

X34+5x2+8X +4=(+x2)+ (4x2+4xX) + (4x + 4) = x3(x + 1) + 4x(x + 1)
+4(x +1)

=(X+1)(X*+4x+4)= (X + 1)(x + 2)?

Vidu5: f(x) = x°—2x* + 3x3 - 4x% + 2

Téng cac hé sb bang 0 thi nén da thirc c6 mot nhén tir 1a x — 1, chia f(x) cho
(x — 1) ta co:

XC—2x4 4+ 33 —4x2+2=(x-1)(x* - x> +2x? -2X% - 2)

Vix4-x3+2x% -2x -2 khong c6 nghiém nguyén ciing khong c6 nghiém

hiru ti nén khong phan tich dugc nira
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Vi du 6: x* + 1997x2 + 1996x + 1997 = (x* + X2 + 1) + (1996x2 + 1996X +
1996)

= (X2+X +1)(X2-X +1)+1996(x*> + x +1)

= (X2+X +1)(X2-x +1+1996) = (x2+x +1)(x*-x +1997)

Vidu 7: X2 - X - 2001.2002 = x? - X - 2001.(2001 + 1)

= x2 - X — 20012 - 2001 = (x2 — 20012) — (x + 2001) = (x + 2001)(x — 2002)
II. THEM , BOT CUNG MQT HANG TU:

1. Thém, bét cing mdt s6 hang tir dé xuat hién hiéu hai binh phwong:
Vidu 1: 4x* + 81 = 4x* + 36x% + 81 - 36X = (2x2 + 9)? — 36x°

= (2x? + 9)? — (6x)? = (2x2 + 9 + 6X)(2x% + 9 — 6X)

= (2x2+ 6x + 9 )(2x> - 6x + 9)
Vidu2:x3+98x*+1=(x2+2x*+1)+96x*

= (x*+ 1)% + 16x3(x* + 1) + 64x* - 16x%(x* + 1) + 32x*

= (x*+ 1+ 8x%)% —16x*(x* + 1 — 2x?) = (x* + 8x? + 1)? - 16x*(x* — 1)?

= (x*+8x% +1)? - (4x3—4x)?

= (X4 +4x3+8x% —4x + 1)(x* - 4x3 + 8x? + 4x + 1)

2. Thém, bét ciing mdt s6 hang tir dé xuat hién nhén tir chung

Vidu: X' +x2+1=(X"—X) +(2+x+1)= x(x*-1)+(xX*+x+1)

= X3 -1+ +P+Xx+1)=x(X-1)P+x+1)(C+1)+(x2+x+
1)

= (XR+HX+D)XX =D+ +1] =+ x+1)(X°— x*+ x2-x+1)
Vidu2: x"+x°+1=(X"—-x)+(X>—x2)+ (X2 +x+1)

=x(x3-1)C+ 1) +x3(3-1)+(x2 +x+ 1)

=2 +X+ D)X +X)+x2(X-1)(X®> +x+ 1)+ (x> +x+1)

= HX+FD[C X+ =X+ (C-x2)+ 1] = (2 +Xx+ 1) —x+ x> -
X+ 1)


https://giasudaykem.com.vn/

Gia sw Tai Ndng Viét https://giasudaykem.com.vn

Ghi nho:
Céc da thirc c6 dang x*M* 1+ x3* 2+ I nhu: x" + X2+ 1, X" +XxX°+ 1 ; x8 + x*
+1;
X*+x+1;x+x+1;...déuconhan tir chung la x> +x+1
III. PAT BIEN PHU:
Vidul: Xx(X+4)(x+6)(x+10)+ 128 = [x(x + 10)][(x + 4)(x + 6)] + 128
= (X2 +10x) + (x?+ 10x +24) + 128
biat x?+ 10x + 12 = y, da thirc c6 dang
(y—12)(y+12) + 128 =y?— 144 + 128 = y?> - 16 = (y + 4)(y — 4)
= (X?+10x+8)(x? +10x +16)= (X +2)(x +8)(x*+10x +8)
Vidu2: A=x*+6x3+7x2-6x+1
Gia sir x # 0 ta viét
+ L 1
X*) =x2 [+ X7) + 6(x -

X | o

X* 463+ TX2—6X+1= X3 (X2+6Xx+7—
1
x)+7]

1 1

bit x- X =y thi x>+ x? =y?+2, do do
1

A=X3(y?+2+06y+7)=x3(y+3)? = (xy+3x)? =[x(x - X )2+ 3x]?=(x?
+ 3x — 1)?
Cha y: Vi du trén c6 thé giai bang cach ap dung hing dang thirc nhu sau:
A=x +6x3+Tx2—6x+1=x*+ (6x3—2x2) + (X2 —6x + 1)

= x*+ 2x%(Bx—1) + (3x—1)2 = (X2 +3x—1)?
Vidu3: A= KXY +2)x+y+2)° +(xy+yz+2x)°

3 [(x2 +y +28)+2(xy + yz+zx)} (x> +y> +2%) + (xy + yz+2x)*

2 2, 52 ;
bat X Y +2 =3 xy+yz+zx=btacd
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A= a@+2b)+b?=a2+2ab+b2 =(@a+bp2 = (X Y+ 4 xy+yz+
zX)?

Vidud: B= 20 +Y +29) (X +y* +2°)° =20 + y* + 2°)(x+ y + 2)° + (x+ Y+ 2)*

bit x*+y*+z=a, x2+y?2 +z2=b,x+y+z=ctaco:

B =2a—b?—-2bc?+c*=2a—-2b% +b?-2bc?+c*=2(a—b?) + (b —c?)?
Talaico:a—b2= - 20XV +Y 2+ yap 2 = - 2(xy + yz + zx) Do do;
B = - 4( X2y +y*z? +22x2) + 4 (xy + Yz + 2X)?

—AXPY? —4yP72 — 472X +AXPY? +4YP7% + 47°X% +8X%yz +8Xy°Z +8Xyz? =8Xyz(X+Y +2)

Vi du 5: (@+b+c)’—4(a° +b’ +c*)-12ahc

Pata+b=m,a—b=n thi4ab=m?-n?

2 2

m- -n
a+bi=(@+b)f@@a-b)+ab]=mn?>+ 4 ). Taco:

m® + 3mn? ) .

—————4¢®-3c¢(m” - n%)
C=(m+c)*-4. 4 = 3( - ¢3 +mc? — mn? + cn?)
=3[c®(m-c)-n*(m-¢c)]=3(m-c)(c-n)(c+n)=3(@+b-c)(c+a-b)(c-a

+ b)

III. PHUONG PHAP HE SO BAT PINH:

Vidul: x*-6x3+ 12x%-14x + 3

Nhén xét: cac s0 +1, +3 khong 1a nghiém cua da thirc, da thirc khong co
nghiém nguyén cung khong c6 nghiém hiru ti

Nhu vy néu da thirc phan tich dugc thanh nhan tr thi phai c6 dang

(x2+ax+b)(x?+cx+d)=x*+ (@a+c)x*+ (ac + b + d)x? + (ad + bc)x + bd
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a+c=-6

ac+b+d =12

ad +bc=-14
ddng nhét da thirc nay véi da thirc da cho ta co: bd =3

Xétbd=3véi b,d e Z b e FLE y6ib=3 thid=1 hé didu kién trén tré
thanh

a+c=-6

ac=-8 2c=-8 c=-4
= =

a+3c=-14 ac=8 a=-2

bd =3

Vay: x*-6x3+12x%-14x+ 3= (x2-2x+ 3)(x?-4x +1)
Vidu2: 2x*-3x3-7x?+6x + 8
Nhan xét: da thirc c6 1 nghiém 1a x = 2 nén c6 thira s6 1a x - 2 do do ta co:

2x% - 3x3 - Tx2 + 6x + 8 = (x - 2)(2x® + ax? + bx + ¢)

a-4=-3
a=1
b-2a=-7
=<b=-5
c-2b=6
c=-4

= x4+ (a- )3+ (b-2a)x* + (c - 2b)x - 2¢ = (~%c=8

Suy ra: 2x4-3x3-7x2+6x +8=(x - 2)(2x3 + x?-5x - 4)

Ta lai c6 2x% + X% - 5X - 4 1a da thtc ¢6 tong hé s6 cta cac hang tir bac 1é va
béac chin bang nahunén c6 1 nhantir1a x + 1 nén 2x3+ x?-5x -4 = (X +
1)(2x% - x - 4)

Vay: 2x4-3x3 - Tx2 + 6x + 8 = (X - 2)(x + 1)(2x? - x - 4)

Vidu 3:

12x% + 5x - 12y? + 12y - 10xy - 3= (ax + by + 3)(cx + dy - 1)

= acx? + (3¢ - a)x + bdy? + (3d - b)y + (bc + ad)xy — 3
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=

ac=12 .
bcrad=-10 |2
c=3
3c—a=5 = be 6
bd =-12 d_—2
3d-b=12 a

= 12x%+5x - 12y? + 12y - 10xy - 3= (4 X - 6y + 3)(3x + 2y - 1)
BAI TAP:

Phan tich cac da thirc sau thanh nhan tur:

CHUYEN PE 2 - SO LUQC VE CHINH HOP,

CHUYEN PE 2: HOAN VI, TO HQP

A.MUC TIEU:
* Budc dau HS hiéu vé chinh hop, hoan vi va t6 hop

* Van dung kién thirc vao mot sso bai todn cu thé va thuc té

* Tao hing thl va nang cao k¥ ndng giai toan cho HS
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B. KIEN THUC:

I. Chinh hgp:

1. dinh nghia: Cho mét tp hop X goém n phan tir. Mdi cach sap xép k phan
tir ctia tap hop X (1 < K < n) theo mot thir ty nhat dinh goi 1a mot chinh
hop chép k ctia n phén tir ay

k

S tat ca cac chinh hop chap k ctia n phan tir duoc ki hiéu A,
2. Tinh sb chinh chép k cua n phan tir

I1. Hoan vi:

1. Binh nghia: Cho mdt tap hop X gém n phan tir. Mdi cach sap xép n phan
tur cua tap hop X theo mot thi tu nhat dinh goi 1a mdt hoan vi cua n phﬁn ta
ay

SO tat ca cac hoan vi cua n phan tir duoc ki hi¢u Py

2. Tinh s6 hoan vi ctia n phan tir

(n!:n giai thura)

I11. T hop:

1. Pinh nghia: Cho mot tap hop X gém n phan ttr. Mdi tip con cta X gom k
phan ttr trong n phan tir ctia tip hop X (0 < k < n) goi 1a mot to hop chap

k ctia n phan ttr iy
r g 5 . k
So tat ca cac to hop chap k cia n phan tr dugce ki hi¢u C.

2. Tinh s6 t6 hop chép k cta n phan tr
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C. Vidu:

1. Vidu 1:

Cho 5 chitsé: 1,2, 3,4, 5

a) ¢ bao nhiéu sb tu nhién co ba chir sd, cac chit s khac nhau, 1ap boi ba
trong cac chir so trén

b) C6 bao nhiéu s6 tu nhién c6 5 chir s0, cac chir s6 khac nhau, 1ap bdica 5
chir s6 trén

¢)C6 bao nhiéu cach chon ra ba chit s6 trong 5 chit s6 trén

Giai:

a) s6 tu nhién c6 ba chit s6, cac chit s6 khac nhau, 1ap béi ba trong céac chir
s6 trén 1a chinh hop chéap 3 cta 5 phan tir: A - 5(5-1).5-2)=5.4.3
= 60 s6

b) s6 tw nhién c6 5 chit sd, cac chir sd khac nhau, 1ap béi ca 5 chi s6 trén 1a

hoan vi cua 5 phan tir (chinh hop chap 5 cta 5 phan tir):

A. =5.(5-1).(5-2).(5-3).(5-4)=5.4.3.2.1=1205s6
¢) cach chon ra ba chit s trong 5 chit s6 trén 1 t6 hop chap 3 ctia 5 phan
tur:
5(-1).(5-2)  5.4.3 60

3 = =—=10
Cs - 3! 3.3-1)(3-2) 6 nhém

2.Vidu2:
Cho 5chitsb 1,2,3,4,5. Dung 5 chir sb nay:
a) Lap duoc bao nhiéu sd tu nhién c6 4 chir s6 trong d6 khong co chit s6

nao lap lai? Tinh tong cac s6 1ap dugc
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b) 1ap dugc bao nhiéu sb chin c6 5 chit s6 khac nhau?

c¢) Lap duoc bao nhiéu s6 tu nhién ¢6 5 chir s, trong do6 hai chir s6 ké nhau
phai khac nhau

d) Lap duoc bao nhiéu s6 tu nhién ¢6 4 chir sd, cac chit sd khac nhau, trong
d6 c6 hai chir sd 1€, hai chit sb chén

Giai

a) s6 tu nhién c6 4 chir sd, cac chir sd khac nhau, 1ap boi 4 trong céac chir s6
trén 1a chinh hop chap 4 ciia 5 phan tu: A - 5(5-1).6-2).(5-3)=5.4
3.2 =120sb

Trong mdi hang (Nghin, tram, chuc, don vi), mdi chir s6 c6 mat: 120 : 5 =
24 lan

Téng céc chit s6 @ mdi hang: (1 +2+3 +4+5).24=15.24 =360

Téng céc sd dugce lap: 360 + 3600 + 36000 + 360000 = 399960

b) chir s6 tan ciing ¢6 2 cach chon (12 2 hoic 4)

bon chit s6 trudce 1a hoan vi cta ctia 4 chir s6 con lai vaco Pa= 41=4 .3,
2 =24 cach chon

Tt ca c6 24 . 2 = 48 cach chon

c¢) Cac $6 phai 1ap c6 dang abcde , trong d6 : a c6 5 cach chon, b c6 4 cach
chon (khéc a), ¢ ¢6 4 cach chon (khac b), d c6 4 cach chon (khéc ¢), e co 4
cach chon (khéc d)

Tatcacod: 5.4.4.4.4=1280s6

d) Chon 2 trong 2 chit s6 chén, ¢ 1 cach chon

chon 2 trong 3 chir s6 16, ¢6 3 cach chon. Cac chit sb co thé hoan vi, do d6
co:

1.3.41=1.3.4.3.2=7256
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Bai 3: Cho XA #180° Tran Ax 14y 6 diém khéc A, trén Ay lay 5 didm khac
A. trong 12 diém néi trén (ké ca diém A), hai diém nao cing dugc ndi véi
nhau bo1 mot doan théng.

C6 bao nhiéu tam giac ma céac dinh 1a 3 trong 12 diém ay

Giai

As Ag

C4ch 1: Tam giac phai dém gom ba loai:
+ Loai 1: cac tam gidc ¢6 mét dinh 1a A, dinh thr 2 thude Ax (c6 6 cach
chon), dinh thir 3 thudc Ay (¢ 5 cach chon), gdm c6: 6 . 5 =30 tam giac
+ Loai 2: Céc tam giac ¢ 1 dinh 13 1 trong 5 diém By, By, Bs, Bs, Bs (C0 5
cach chon), hai dinh kia la 2 trong 6 diém A1, Ay, Az, Ag, As, Ag (Co

2 65 30
Co= 22 o cach chon)
Gom 5 . 15 = 75 tam giac
+ Loai 3: Cac tam giac c6 1 dinh la 1 trong 6 diém Aq, Ay, Az, As, As, Ag
hai dinh kia 1 2 trong 5 diém By, By, B3, B4, Bs gom co: 6.

C2=6E=6.§=60

o2 2 tam giac
Tat ca co: 30 + 75 + 60 = 165 tam giac
Céch 2: s cac tam giac chon 3 trong 12 diém ay 1a

12.11.10 1320 1320

3
Ce 3! 3.2 6
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S6 bo ba diém thang hang trong 7 diém thudc tia Ax la:

s 765 210 210

= = 35
C: 3! 32 6

S6 bo ba diém thang hang trong 6 diém thudc tia Ay 1a:

s 654 120 120
C.= 31 32 6

S6 tam giac tao thanh: 220 - (35 + 20) = 165 tam giac
D. BAI TAP:

20

Bai 1: cho 5s6: 0, 1, 2, 3, 4. tlr cac chit sb trén c6 thé 1ap duoc bao nhiéu sd
tu nhién:

a) Co 5 chit s6 gdm ca 5 chir s Ay?

b) C6 4 chir sd, co cac chit s6 khac nhau?

¢) ¢6 3 chir s6, céc chit s6 khac nhau?

d) c6 3 chir s0, cac chit s6 co thé gidng nhau?

Bai 2: Co bao nhiéu sd ty nhién c6 4 chir sd 1ap boi cac chir sb 1, 2, 3 biét
rang so d6 chia hét cho 9

Bai 3: Trén trang v ¢ 6 dudng ké thang ding va 5 duong ké nam ngang

d6i mot cat nhau. Hoi trén trang v& d6 c6 bao nhi€éu hinh chir nhat

CHUYEN PE 3 - LUY THUA BAC N CUA MOT NHI THUC

A.MUC TIEU:

HS nim duge cong thirc khai trién luy thtra bac n cuia mét nhi thire: (a +
b)"

Véan dung kién thirc vao cac bai tap vé xé4c dinh hé s cua luy thura bac n
cua mdt nhi thirc, van dung vao cac bai toan phan tich da thirc thanh nhan

tur


https://giasudaykem.com.vn/

Gia sw Tai Ndng Viét https://giasudaykem.com.vn

B. KIEN THUC VA BAI TAP VAN DUNG:

I. Nhi thtirc Niuton:

ck nin-21)(n-2)..[n-(k-1)]
Trong do: " 1.2.3..k

II. Cach xé4c dinh hé sb cua khai trién Niuton:

ck_ n(n-1)(n-2)..[n-(k-1)]
1. Cach 1: Ding cong thac k!

Chang han hé s6 ctia hang tir a*b® trong khai trién cua (a + b)’ 12

Cé- 7.6.5.4 _ 7.6.5.4 _35
41 4321
K n!

chuy: a) ni(n-k)! vOiquy ude 0!=1 =

71 7654321
Ci=——= =35
4131 4321321

7.6.5.
k k-1
b) Taco: ©» =Cn" neén 3!

2. Cach 2: Dung tam giac Patxcan

DPinh 1

Dong 1(n = 1 1
1)

Dong 2(n = 1 2 1
1)

Dong 3(n = 1 3 3 1
3)

Dong 4(n = 1 4 6 4 1
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4)

Dong 5(n = 1 5 10 1 5 1
5) 0

Dong 6(n = 1 6 15 20 15 6

6)

Trong tam giac nay, hai canh bén gom céc s6 1; dong k + 1 dugc thanh
lap tir dong k
(k 1), chang han 6 dong2 (n=2)tac62=1+1,dong3 (n=3):3=2
+1,3=1+2
dong4(n=4):4=1+3,6=3+3,4=3+1, ...
Véin=4thi: (a+Db)*=a*+4a% + 6a%h? + 4ab® + b*
Véin=5thi: (a+b)®=a’+5a%b+ 10a%? + 10a%b® + 5ab* + b°
Véin=6thi: (a+b)®=a’®+6ah + 15a*b? + 20a’0® + 15a2 b* + 6ab® + b®
3. Cach 3:
Tim hé s6 cta hang tir dimg sau theo cac hé s ciia hang tir dimg trudc:
a) H¢ s6 cla hang tir tho nhat bé‘mg 1
b) Mudn ¢6 hé sd cta cua hang t¢ the k+ 1, ta léy hé sb cua hang tir tha
k nhan véi sé mil ctia bién trong hang tir thir k r6i chia cho k

14 43 432 432
Changhan: (a+b)* =a*+ 1 a%h+ 2 a?h?+ 23 ap’+ 234 pb
Chu ¥ rang: cac hé sb cta khai trién Niuton c6 tinh d6i xing qua hang tur
ding gitra, nghia
1a cac hang tir cach déu hai hang tir dau va cudi co hé s6 bang nhau

n(n-1) nin-1)
(@+b)"=a"+na" b+ 12 a"%p?2+ .+ 12 ah"-2+npa" "+

bn
1. Vi du:
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1. Vi du 1: phan tich da thurc sau thanh nhan tu
A= (X+y)-x° -y
Cach 1: khai trién (x + y)° r6i rat gon A
A = (X+Yy)P°-x°-y® =(x°+5x% + 10x3y? + 10x%y3 + 5xy* + y°) - X° -
y5

= 5x%y + 10x3%y? + 10x2y® + 5xy* = 5xy(x3 + 2x2y + 2xy? + y®)

= 5xy [(X + Y)(X* - Xy + y?) + 2xy(X + Y)] = 5Xy(X + y)(X* + Xy +y?)
Cach2: A= (x+y)°-(xX° +Vy°)
x> + y® chia hét cho x + y nén chia x> + y® cho x + y ta co:
X° +y° = (X + y)(x* - X3y + x?y? - xy® + y") nén A c6 nhan tir chung 1a (x +
y), dat (x +y) lam nhan t&r chung, ta tim dugc nhan tir con lai
b) B=(x+Y)" -x" -y’ = (X"+7x% +21x%? + 35x*y® +35x3y* +21x2y°
7Xy6 + y7) _ X7 _ y7

= 7x8y + 21x%y? + 35x%y°3 + 35x3y* + 21x2y° + 7xy®

= TXY[(X° +y°) + 3(X"y + xy*) + 5(<°y* + x%y°)]

= 7xy {[(X + Y)(X* - Xy + x%y2 - Xy® +y9) ]+ 3xy(X + Y)(X* - Xy +y7) +
SXYA(X +Y)}

= 7xy(x +Y)[x* - Xy +X°y2 - Xy® + y* + 3xy(X* + Xy +y?) + 5xy? ]

= Txy(X + y)[x* - X3y + x?y? - xy* + y* + 3x%y - 3x%y? + 3xy> + 5x%y? ]

= TXY(X + Y)[(X* + 2X%y? + y¥) + 2xy (X% +y7) + X7y ] = Txy(x +y)(x*
Xy +y*)?
Vi du 2:Tim tong hé sd cac da thirc c6 dugc sau khi khai trién
a) (4x - 3)*
Cach 1: Theo conh thirc Niu ton ta co:
(4 - 3)* = 4.(4X)3.3 + 6.(4X)2.32 - 4. 4x. 33 + 3% = 256x* - 768x3 + 864X? -
432x + 81
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Tong cac hé sb: 256 - 768 + 864 - 432 +81=1

b) Cach 2: Xét dang thirc (4x - 3)* = cox* + C1x3 + CoX2 + CaX + Cy

Téng cac hé sb: co+ €y + Ca + Cz + Cy

Thay x = 1 vao dang thuc trén ta co: (4.1 - 3)* = Co+ Cy + C2 + C3 + C4

Vay:cp+Ci+Cr+C3+Ca=1

* Ghi chu: Téng cac hé sb khai trién caa mot nhi thirc, mot da thirc béng
gia tri cuia da

thirc do tai x = 1

C. BAI TAP:

Bai 1: Phan tich thanh nhan tr

a) (a+b)’-a’- b’ b) (X +y)* +x* +y*

Bai 2: Tim tong cac hé s6 c¢6 dugc sau khi khai trién da thic

a) (5x - 2)° b) (X% + X - 2)2010 4 (x2 - x + 1)2011

CHUEN PE 4 - CAC BAI TOAN VE SU CHIA HET CUA SO
NGUYEN
A.MUC TIEU:
* Cling c0, khic sau kién thic vé cac bai toan chia hét giita cac s, cac da
thirc
* HS tiép tuc thuc hanh thanh thao vé céc bai toan chirng minh chia hét,
khong chia hét, sbnguyén td, so chinh phuong. ..
* Van dung thanh thao k¥ ning chimg minh vé chia hét, khong chia hét...
vao cac bai toan cu thé
B.KIEN THUC VA CAC BAI TOAN:
I. Dang 1: Chirng minh quan hé chia hét
1. Kién thirc:
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* Pé chimg minh A(n) chia hét cho mot sb m ta phan tich A(n) thanh nhan
tir c6 moOt nhan tir [am hodc boi ctia m, néu m 1a hop s thi ta lai phan tich
n6 thanh nhan tir c6 cac doi mot nguyén t6 cung nhau, roi chimg minh A(n)
chia hét cho céc s6 do

* Chuy:

+ Vi k s6 nguyén lién tiép bao gior cung ton tai mot bdi cia k

+ Khi chimg minh A(n) chia hét cho m ta xét moi truong hop vé s6 du khi
chia A(n) chom

+ V&1 moi s06 nguyén a, b va so ty nhién n thi:

2. Bai tap:

2. Cac bai toan

Bai 1: chtrng minh rang

a) 25! - 1 chia hét cho 7 b) 270 + 37 chia hét cho 13

¢) 17%° + 197 chi hét cho 18 d) 36% - 1 chia hét cho 7 nhung khong
chia hét cho 37

e) 2% -1 chia hét cho 15 véinlJ N

Giai

Q)25 -1=(2%)-1:28-1=7

b) 270 + 370 (22)%5 + (32)3 = 4% + 9% i 4 + 9 = 13

C) 1719 + 1917 = (17%° + 1) + (19Y7 - 1)

17941 17+1=18va197-1: 19-1=18nén (17%° + 1) + (19Y - 1)
hay 171 + 19%7 | 18
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d)36%-1:36-1=35:7

3653 - 1= (366 + 1) - 2 chicho 37 du - 2
€ 24-1=(249"-1:24-1=15
Bai 2: chting minh rang
a) n°-nchia hétcho30véin ON
b) n*-10n2 + 9 chia hét cho 384 véimoin 1é nl] Z
c) 10" +18n -28 chia hét cho 27 véinlI N ;
Giai:
a)n°-n=n(n*-1)=n(n-1)(n+1)(n*+1)=(n-1).n.(n +1)(n* + 1) chia
hét cho 6 vi
(n - 1).n.(n+1) 1a tich ctia ba s6 tu nhién lién tiép nén chia hét cho 2 va 3 (¥)
Mitkhiac n®-n=n(n?-1)(n>+1)=n(n?-1).(n>-4 +5)=n(n?-1).(n>- 4
) +5n(n? - 1)

=(n-2)(n-Ln(n+1)(n +2)+5n(n?-1)

Vi(n-2)(n-Dn(n+ 1)(n +2)latich ctia 5 s6 tu nhién lién tiép nén chia hét
cho 5

5n(n? - 1) chia hét cho 5
Suy ra (n-2)(n - 1)n(n + 1)(n +2) +5n(n?- 1) chia hét cho 5 (**)
Tu (*) va (**) suy ra dpcm
b) Dat A=n*-10n* + 9= (n*-n?) - (9n?-9) = (n>-1)(n>-9) =(n - 3)(n -
D +1)(n+3)
Vinlénén datn=2k + 1 (k € Z) thi
A= (2k - 2).2k.(2k + 2)(2k + 4) = 16(k - 1).k.(k + 1).(k + 2) = A chia hét
cho 16 (1)
Va (k- 1).k.(k+ 1).(k + 2) 1a tich ctia 4 s6 nguyén lién tiép nén A c6 chua
boi cua 2, 3, 4 nén A 1a bdi cia 24 hay A chia hét cho 24 (2)
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Tir (1) va (2) suy ra A chia hét cho 16. 24 = 384
c)10" +18n-28 = (10"-9n- 1) + (27n - 27)
+Taco: 27n-27 : 27 (1)

9..9 9..9 1.1
+10"-9n-1=[( » +1)-9n-1]= n~ -9n =9( » -n)i27(2)

1.1 1.1
vig:9va » -n:3do n» -n lamotsod cotong cac chir so chia hét cho 3

Tur (1) va (2) suy ra dpcm

3. Bai 3: Chimg minh rang v4i moi s6 nguyén a thi

a) a®- a chia hét cho 3

b)a’ - a chia hét cho 7

Giai

a)a’-a =a(@®-1)= (a-1)a(a+ 1) latich cta ba sé nguyén lién tiép nén
t6n tai mot s6 12 boi ciia 3 nén (a- 1) a(a+ 1) chia hét cho 3

b))a’-a =a@®-1)=a(@®-1)(@+a+1)@>- a+1)

Néu a =7k (k € Z) thi a chia hét cho 7

Néua=7k+1(k €Z) thi a®-1=49k?+ 14k chia hét cho 7
Néua=7k+2 (k €Z) thia?+a+1=49k?+ 35k + 7 chia hét cho 7
Néua=7k+3 (k €Z) thia®-a+1=49k?+ 35k + 7 chia hét cho 7
Trong trudng hop nao ciing c6 mot thira s chia hét cho 7

Vay: a’ - a chia hét cho 7

Bai 4: Chimg minh rang A =13+ 2%+ 3%+ .+ 100° chia hét cho B=1+2
+3+..+100

Giai

Taco6: B=(1+100)+ (2+99)+ ..+ (50 + 51) = 101. 50

Pé chimg minh A chia hét cho B ta chimg minh A chia hét cho 50 va 101
Taco: A= (13+100%) + (22 + 99%) + ... +(50° + 513)
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= (1 +100)(1% + 100 + 100%) + (2 + 99)(22 + 2. 99 + 99°) + ... + (50 +
51)(50% + 50. 51 + 51?) = 101(1%2 + 100 + 100% + 22 + 2. 99 + 992 + ... + 50 +
50. 51 + 512) chia hét cho 101 (1)

Laico: A= (13+99%) + (23 +98%) + ... + (50° + 100°)

MBJi s hang trong ngodc déu chia hét cho 50 nén A chia hét cho 50 (2)
Tir (1) va (2) suy ra A chia hét cho 101 va 50 nén A chi hét cho B

Bai tip vé nha

Chting minh rang:

a) a® — a chia hét cho 5

b) n® + 6n% + 8n chia hét cho 48 v&i moi n chin

¢) Cho a1 a s nguyén t6 16n hon 3. Cmr a2 — 1 chia hét cho 24

d) Néu a + b + ¢ chia hét cho 6 thi a® + b3 + ¢® chia hét cho 6

e) 2009%°1° khong chia hét cho 2010

f) N2+ 7n + 22 khong chia hét cho 9

Dang 2: Tim s6 dw ciia mt phép chia

Bai 1:

Tim s6 du khi chia 2%

a)cho 9, b) cho 25, c) cho 125
Giai

a) Luy thira ciia 2 sat voi bdicia91a2°=8=9-1
Taco: 29 =2. (258 =2(9-1)%=2.[B(9)-1]=B(9)-2=B(9) +7
Vay: 219 chia cho 9 thi du 7
b) Tuong tu ta c6: 2190 = (219)10 = 10241° = [B(25) - 1]*° = B(25) + 1
Vay: 219 chia chop 25 thi du 1
¢)Str dung cong thirc Niuton:

50.49

210 = (5.1)%0=(5% -5 59+ + 2 52.50.5)+1
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Khong ké phan hé s cua khai trién Niuton thi 48 s6 hang dau da chira thira

s6 5 v4i sb mii 16n hon hodc bﬁng 3 nén déu chia hét cho 5% = 125, hai s
50.49

hang tiép theo: 2 .5%- 50.5 ciing chia hét cho 125, sb hang cudi cung la

1

Vay: 219 = B(125) + 1 nén chia cho 125 thi du 1

Bai 2:

Viét s6 19951%% thanh tong cla cac sd tu nhién . Tong cac 1ap phuong d6
chia cho 6 thi du bao nhiéu?

Gial

bt 199519 =a=a; +a, + ...+ a,

3

_ 3 3 3 3 3 3 3
GQiS =a +a, +a; +..+ta; —a +a, ta; t.ta; 5 g

(a-a))+(@%-a)+..+(a°-ay) +a

Madi diu ngoac déu chia hét cho 6 vi mdi ddu ngodc la tich cua ba s6 tur
nhién lién tiép. Chi can tim s du khi chia a cho 6

1995 1a s6 1 chia hét cho 3, nén a cung 1a s 1é chia hét cho 3, do d6 chia
cho 6 du 3

2100 yiét trong hé thap phan

Bai 3: Tim ba chit s tan cing cta
giai

Tim 3 chit s6 tan cung 13 tim sé du ctia phép chia 21% cho 1000

Trudc hét ta tim sd du ctia phép chia 2'% cho 125

Van dung bai 1 ta c¢6 21%° = B(125) + 1 ma 2% 13 s6 chin nén 3 chir sb tan
cung cua noé chi co thé 1a 126, 376, 626 hoic 876

Hién nhién 2% chia hét cho 8 vi 21%° = 16% chi hét cho 8 nén ba chit sb tan
cung cta nd chia hét cho 8

trong cac s 126, 376, 626 hoidc 876 chi c6 376 chia hét cho 8
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Vay: 219 viét trong hé thap phan co ba chit s6 tan cung 1a 376
Tong quat: Néu n 1a s6 chin khong chia hét cho 5 thi 3 chir s tan cung ciia
no la 376

Bai 4: Tim s6 du trong phép chia céc s6 sau cho 7

a) 2222 + 5555 b)31993
C) 19921993 + 19941995 43
Giai

a) ta co: 2222+ 55%®° = (21 + 1) + (56 — 1)*® = (BS 7 +1)2 + (BS 7 — 1)®
=BS7+1+BS7-1=BS7nén 22? +55% chia7du0

b) Luy thira cta 3 sat voi bdicia 71a33=BS7 -1

Ta thdy 1993 = BS 6+ 1 =6k + 1, do do:

31993 36k+1=3 (P =3(BS7-1)*=3(BS7+1)=BS7+3

¢) Ta thay 1995 chia hét cho 7, do do:

19921993 + 1994199 = (BS 7 — 3)19%% + (BS 7 — 1)19% = BS 7319 + BS 7 —
1

Theo caubtacd 3192 =BS 7 + 3 nén

19921993 + 199419% = BS 7 — (BS 7 + 3) — 1 = BS 7 — 4 nén chia cho 7 thi du
3

d) 3 =360 =3%+1=33%=3BS7—1)= BS7— 3 nén chiacho 7 thi
du 4

Bai tip vé nha

Tim sb d v khi:

a) 2% cho 7

b) 31998 + 51998 ChO 13

C)A= 13+28+3%+ . +99chiachoB=1+2+3+..+99

Dang 3: Tim diéu kién dé xay ra quan hé chia hét
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Bai 1: Tim n € Z dé gia trj ctia biéu thirc A =n3 + 2n? - 3n + 2 chia hét cho
gia trj ctia biéu thire B =n?-n

Giai

ChiaAchoBtaco:n®*+2n?2-3n+2 =(n+3)(n?-n)+2

Pé A chia hét cho B thi 2 phai chia hét cho n? - n =n(n - 1) do d6 2 chia hét

cho n, ta co:

n 1 -1 2

n-1 0 -2 1

n(n-1) 0 2 2
loai

Vay: Dé gia tri ciia biéu thitc A =n® + 2n? - 3n + 2 chia hét cho gi4 tri cta

bicu thirc

B=n?-nthin U152

Bai 2:

a) Timn € N d n® + 1 chia hét chon® +1

b) Giai bai toan trénnéun € Z

Giai

Taco: P +1:npd+1<=n!(nP+1)-N-1):nf+1<= n+1{Nn-1):n
+1

S Mmh+DMN-1): (n+1)NM?>-n+1)<=n-1:n-n+1 (Vin+1=0)

a)Néun=1thi 0:1

Néun>1thin-1<n(n-1)+1< n?-n+ 1 nénkhdng thé xdyran-1: n?
-n+1

Vay gia tru cia n tim dugc lan=1

b)n-1:n?-n+1=n(n-1):n’-n+1<(n*-n+1)-1:n%>-n+1
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=1 i n?-n+ 1. Cé hai trudng hop xay ra:

{nzo
+n2-n+l=1<nn-1)=0< " =1 (Tm d bai)
+n2-n+1=-1<n?-n+2=0(Vdnghiém)

Bai 3: Tim sb nguyén n sao cho:

an>+2n-4:11 b)2n®+n?+7n+1:2n-1
c)n*-2n+2n2-2n+1:n*-1 dnd-n2+2n+7:n?+1
Giai

a) Tach n? + 2n - 4 thanh tong hai hang tir trong d6 ¢6 mot hang tir 1a B(11)

n+2n-4:11< (n>-2n-15)+11: 11 <(-3)(n+5)+11: 11
{n—?;ill {n:B(11)+3

S (n-3)(n+5) i 11<Ln+511 7 [n=B(11)-5

b)2n®+n?+7n+1=N?>+n+4)(2n-1)+5

Pé 2n®+n2+7n+1:2n-1thi5:2n-1hay2n-11au@G)<

2n —1=-5 n=-2

2n —1=-1 n=0
=

2n —-1=1 n=1

2n —1=5 n=3

Vay:n St "2 053 thionden2+7n+1i2n-1
c)n*-2n*+2n%-2n+1:n*-1
bitA=n*-2n+2n’-2n+1=(n*-n¥)-(n*-n?) +(n>-n)-(n-1)
=n’(n-1)-n’(n-1)+n(n-1) - (n-1)=Mn-1)(N*-n*+n-1)=(n-
1)*(n* + 1)

B=n*-1=(n-1)(n+1)(n>+1)

Achiahétchobnénn # + 1 = AchiahétchoB < n-1in+1< (n+

1)-2in+1
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n+1=-2 n=-3

n+1=-1 n=-2
o

n+1=1 n=0

S2in+1 < n+1=2 n=1 (khong Tm)

Vay:ne t 73 "2 00 thi pd_on®+2nm2-2n+1:nt-1

d) Chian®-n?+2n+ 7 cho n?+ 1 duogc thuong la n-1,du n+ 8
Pén-n?+2n+7:n?+1thh n+8:n?2+1=(n+8)(n-8):n?+1 <65
in?+1

Lan luot cho n? + 1 béng 1;5;13; 65 ta duoc nbﬁng 0; £2; +8
Thirlaitacon=0;n=2;n=8 (T/m)
Vay:n®-n?+2n+7:n?+1khin=0,n=8

Bai tip vé nha:

Tim s6 nguyén n dé:

a) n® — 2 chia hét chon — 2

b) n®—3n?—3n—1 chiahétchon®?+n+1

C)5" — 2" chia hét cho 63

Dang 4: Ton tai hay khong ton tai su chia hét

Bai 1: Tim n € N sao cho 2" — 1 chia hét cho 7

Giai

Néun =3k (k € N)thi 2"—1 = 2% _1 =8 - | chia hét cho 7
Néun=3k+1(keN)thi2"—1=2%*1 _1=2(2%k_1)+1=BS7+1
Néun=3k+2(keN)thi2"—1=2%*2 _1=4(2%-1)+3=BS7+3
V ay: 2" — 1 chia hét cho 7 khin=BS 3

Bai 2: Timn € N dé:

a) 3" — 1 chia hét cho 8

b) A = 32" *3 + 247+ 1 chia hét cho 25
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¢) 5" — 2" chia hét cho 9
Giai
a) Khin=2k (ke N)thi 3"—1=3%_-1=9%—1 chiahétcho9—-1=8

Khin=2k+1 (ke N)thi3"-1=3%*1 _1=3,(9%*-1)+2=BS8+2
Vay : 3" — 1 chia hét cho 8 khi n =2k (ke N)
D) A=32"*3420*1=27 31 4+224= (25+2)3%" +2.24=253" +
2.32" +2.24n

=BS25+2(9" + 16"

Néu n =2k +1(ke N) thi 9" + 16" = 9%*1 + 16%*1 chia hét cho 9 + 16 =25
Néun =2k (ke N) thi 9" c6 chir sd tAn cung bang 1 , con 16" ¢6 chit s6 tin
cung bang 6
suy ra 2((9" + 16" co chir sé tan cung bang 4 nén A khéng chia hét cho 5
nén khong chia hét cho 25
¢) Néu n =3k (ke N) thi 5" — 2" = 5% _ 23 chia hét cho 5% — 2% = 117 nén
chia hét cho 9

Néun=3k+1thi5"—2"= 55%_22%=5(5%_2%) +3 2%=BS 9+
3. 8k
=BS9+3(BS9-1)*=BS9+BS9+3
Tuong tu: néu n = 3k + 2 thi 5" — 2" khong chia hét cho 9
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