20 CHUYEN DBE BOI DUGNG TOAN 8

CHUYEN DE 1 - PHAN TiCH PA THUC THANH NHAN TU
A. MUC TIEU:
* Hé thong lai cac dang toan va cac phuong phap phan tich da thirc thanh nhan tir
* Giai mot s6 bai tap vé phan tich da thirc thanh nhan te
* Nang cao trinh d6 va k§ nang vé phan tich da thic thanh nhan tu
B. CAC PHUONG PHAP VA BAI TAP
I. TACH MOT HANG TU THANH NHIEU HANG TU:
Pinh li bd sung:
+ Pa thirc f(x) c6 nghiém hiru ti thi c6 dang p/q trong d6 p.1a wéc ctia hé sé tu do, q 1a udc
duong ctia hé s6 cao nhat
+ Néu f(x) c6 tong cac hé sb bang 0 thi f(x) cG.mot nhan tirla x— 1
+ Néu f(x) c6 téng cac hé sb ctia cac hang tir bac chin bang tong cac hé sb cua cac hang tir
bac 1¢é thi f(xX) cO6 mot nhan tr la X + 1

f(l) va U déu 1a s6 nguyén.
-1 a+1l

+ Néu a 1a nghiém nguy@n cua f(x) va f(1); (= 1) khéc 0 thi

Pé nhanh chong loai trir nghiém la udc cua he s6 tu do

1. Vidu1: 3x* - 8x + 4

Cach 1: Tach hang tr thir 2

3¢ —8x+4= 36X = 2X +4=3x(X-2)—2(x-2) = (x—2)(3x - 2)

Céch 2: Tach hang ttr thi nhat:

3 -8x+4= (4X°-8x +4) -x*=(2x-2°-xX* = (2x -2+ X)(2X - 2 - X)

=(x=2)(3x-2)

Vidu2: xX*-x*-4

Ta nhan thiy nghiém cta f(x) néu c6 thi x = +1,+2;+4, chi c6 f(2) = 0 nén x = 2 1a nghiém

cua f(x) nén f(x) c6 mot nhan tir 14 x — 2. Do d6 ta tach f(x) thanh cdc nhém c6 xudt hién

Mot nhan tir 1a X — 2

Cach 1:

X=X —4 = (=25 )+ (X* = 2x)+(2x—4) = X* (x=2) + X(x=2) + 2(x=2) = (x=2)(x*+x+2)
TRUONG THCS TIEN THANG



20 CHUYEN BE BOI DUGNG TOAN 8
Cach 2: x*—x*-4=x"-8-x"+4=(x"-8)—(x* = 4) = (x = 2)(X* + 2x+4) - (X = 2)(x + 2)

= (x—Z)[(xz+2x+4)—(x+2)]:(x—2)(x2+x+2)

Vidu3: f(x) = 3= 7%¢ + 17x -5
Nhan xét: +1,+5 khong lIa nghiém cua f(x), nhu vay f(x) khong c6 nghiém nguyén. Nén

f(x) néu c6 nghiém thi 1 nghiém hitu ti
Ta nhan thay x = % la nghiém cua f(x) do do6 f(x) c6 mot nhan tir 1a “3x = 1..Nén

f(x) = 3x° = 7X’ + 17X — 5 = 3x* — x* ~6x* + 2x+15x —5 = (3x" - x?) = (6x* — 2] + (15X~ 5)
= x*(3x—1) - 2x(3x—1) +5(3x —1) = (3x —1)(x* —2x +5)
Vi x> =2x+5=(x*-2x+1) +4=(x-1)°+4>0 V&i moi x nén khong phan tich dugc thanh
nhan ti nira
Vidud: x* +5x° + 8x +4
Nhan xeét: Téng cac hé sb cua céac hang tir bac chan ba"mg téng cac hé sb cua cac hang tu
bac 1é nén da thirc cO moét nhan tir la X + 1
P+ 52+ 8X +4=(C+x) + (4 +4x) + (AX + 4) = XP(x + 1) + 4x(x + 1) + 4(x + 1)
= (X + 1) + 4x + 4) = (x + 1)(x + 2)°
Vidu5: f(x) = xX° = 2x* + 3 - 4x? + 2
Tong cac hé sb bang 0 thi nén da thirc c6 mot nhén tir 14 x — 1, chia f(x) cho (x — 1) ta co:
=2+ 324 2= (x - D)X -+ 22 -2x% -2)
Vix' - X +2x% - 2x -2 khong c6 nghiém nguyén ciing khong c6 nghiém hiru ti nén
khong phan tich dugc nita
Vi du 6: x* + 1997x% + 1996x + 1997 = (x* + X% + 1) + (1996x* + 1996x + 1996)
= (¢ +x +1)0¢-x +1)+1996(x% + x + 1)
= (¢ +x +1)0E-x +1+1996) = (x*+x + 1) -x +1997)
Vidu7: X* - x-2001.2002 = x* - x - 2001.(2001 + 1)
= X% - x—=2001%- 2001 = (x* - 2001%) — (x + 2001) = (x + 2001)(x — 2002)
I1. THEM , BOT CUNG MOT HANG TU"

1. Thém, bét cing Mot sé hang tir dé xuat hién hiéu hai binh phwong:
TRUONG THCS TIEN THANG
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Vidu1:4x* + 81 = 4x* +36x° + 81 - 36x° = (2% + 9)* — 36x°

= (23 + 9) = (6x)* = (2% + 9 + 6X)(2X* + 9 — 6X)

= (23 + 6x + 9 )(2x* - 6x + 9)

Vidu2: x3+98x* +1=(¢+2x"+1) + 96x*

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

= (<" +1+8x9)? —16xX3(x* + 1 - 2x) = (x* + 8X% + 1)* - 16X3(X* — 1)?
= (X" +8x% + 1) - (4x° - 4x)?

= (X" + 4C +8x% —4x + 1)(X* - 4% + 8% + 4x + 1)

2. Thém, bét ciing mdt s6 hang tir dé xuét hién nhan ti'chung
Vidul: X' +x2+1=(xX"=x) + (¢ +x+1)= x(x®=1) +(* +x+1)
XOC -1)0C+1) + ¢+ x+1)=x(x=1)C+x+1)(C+ 1)+ (C+x+1)
OC+x+DXX=1)C+1) +1] = 0 +x+ 1= X + X -x +1)
Vidu2: X'+ +1= (X" =x)+ (X =x2) + (< +x +1)

=xOC =1 + 1) + X303 = 1) + (¢ +x+1)

= (¢ + X+ D)X=+ x) + X2 (X =1)E +Xx+1)+ (0 4 x + 1)

=S¢ X+ DO =X+ =x) + (= x2) #1] = + x+ 1) =x* + = x + 1)
Ghi nho:

Céc da thirc ¢6 dang x n+2

3m+1 Flnhe: X +X+1: X +xX+1:x3+x*+1;

+ X
X Hx+1 8 +x+1 ; ...déucénhﬁnt&chunglé\ X+ x+1
I11. PAT BIEN PHU:
Vidul: x(x+4)(x+6)(x+ 10) + 128 = [x(x + 10)][(x + 4)(x + 6)] + 128
= (X +.10x) + (¢ + 10x + 24) + 128
bat XX+ 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+7x*—6x + 1
Gia str x = 0 ta viét

6 1

X6+ T —Bx+1= X2 (X +bX+T— =+ 2)=X2[(X2+1—2)+6(X'i)+7]
X X X

X2
TRUONG THCS TIEN THANG
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L —y212 dodo

XZ

Pit x-% =y thi X+
A=y +2+6y+7)=x4(y+3)° = (xy +3x)% = [x(x - %)2 +3x]? = (% + 3x — 1)?
Chuy: Vi du trén c6 thé giai bang cach ap dung hing dang thirc nhu sau:
A=x'"+6C+ 7 -6x+1=x"+(6x°=2x*) + (9x*—6x + 1)

= X'+ 2°(Bx - 1) + (3x = 1)* = (X + 3x — 1)?
Vidu3: A= (X*+y>+2°)(x+y+2)” +(xy+ yz+2x)?
= [(x2 +y2+2%)+2(xy + yz+zx)] (X* + Y% +2%) + (Xy + yz+2x)°
bat x*’+y*+z° =a,xy+yz+zx=btaco
A= a(@a+2b)+b’=a’+2ab+b? = (a+h)? = (+y2+2° Xy + yZ + 2X)?
Vidud: B=2(x"+y* +2") - (X +y* +2°)? -2’4 y? + 2°)(x + y + 2)*+ (x+ y +2)*
pat x*+y*+z'=a, xX*+y?* +z2%=b,x+y+z=ctaco:
B = 2a—b? - 2bc® + ¢ = 2a - 2b% + b%-2bc® + ¢* = 2(a —b?) + (b —c?)?
Talaico:a—b*= - 2(x2y?+y*z? +2°x?) va b =¢? = - 2(xy +yz + zx) Do do;
B = - 4(x2y? + y?z% + 22x%) + 4 (Xy + yz + ZX)?

= —4XPY* —4y*7* —A7°X* + AX7Y? + 4YP 77 + 42°X° + 8X°yz +8xy*z +8xyz® = 8xXyz(X + Y + 2)
Vidu5: (a+b+c)®-4(a®+b®+c*)-12abc
Pita+b=m,a—b=n thi 4ab = m?-n?

m? - n?

a®+b®=(a+b)[(@a=hb)’+ab] = m(n*+ ). Ta co:

m?® + 3mn?

C=(m+c)’-4 4c® —3c¢(m? - n?) = 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+h)
III. PHUONG PHAP HE SO BAT PINH:
Vidul: x*-6x3+ 12x% - 14x + 3
Nhan xét: cac s6 +1, +3 khdng 1a nghiém cua da thirc, da thirc khong c6 nghiém nguyén
cung khong c¢6 nghi¢m hiru ti
Nhu vay néu da thtrc phan tich dugc thanh nhan tir thi phai ¢ dang
TRUONG THCS TIEN THANG
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(x> +ax +b)(x* +cx+d) =x* + (@+c)x® + (ac + b + d)x? + (ad + bc)x + bd
a+c=-6

ac+b+d =12

ad +bc=-14
bd =3

d6ng nhat da thirc nay véi da thirc d4 cho ta co:

Xétbd =3Vv6i b,d e Z, b e {#1,+3) véib =3 thid = 1 h¢ diéu kién trén tro thanh

a+c=-6

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

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

bd =3

Vay: x*-6x°+12x% - 14x + 3= (X*- 2x + 3)(¢ - 4x 4+ 1)
Vidu2: 2x*-3x°-7x* + 6x + 8
Nhan xét: da thirc c6 1 nghiém 1a X = 2 nén c-thira sé 1a X =2 do do ta co:

2x -3 - X+ 6x + 8 = (x - 2)(2x° + ax? + bx + ¢)

a-4=-3

b-2a=-7 a=1
= 2x*+ (a- 4%+ (b-2a)* + (c - 2b)x- 2¢ = y 2b:6 —ib=-5

-2c=38 c=

Suyra: 2x*-3x3- 7x2 + 6x + 8 = (x - 2)(2x3 + X* - 5x - 4)

Talaico 2x + X% - 5X - 4 1a da thire ¢6 téng hé sb cua cac hang tir bac 1¢ va bac chin bﬁng
nahunéncé 1 nhantr 1d x + 1 nén 23 + x*-5x -4 = (x + 1)(2%° - x - 4)

Vay: 2x* -8 - I # 6x + 8 = (X £ 2)(x + 1)(2%% - x - 4)

Vidu3:

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

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

ac=12

a=4
bc+ad =-10

c=3

—=<3c-a=5 = be 6

bd =-12

d=2
3d-b=12

— 12x% + 5x - 12y* + 12y - 10xy - 3= (4 X - 6y + 3)(3x + 2y - 1)

TRUONG THCS TIEN THANG
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BAI TAP:
Phan tich cac da thirc sau thanh nhan tu:
1) x*-7x+6
2) X% - 9%% + 6x + 16
3) x3- 6x% - x + 30
4)2x% - x* +5x+3
5) 27x% - 27x° + 18x - 4
B) x>+ 2xy +y? -x-y-12
7)(X+2)(x+3)(x+4)(x+5)-24
8) 4x* - 32x% + 1

9) 3(x* + X2 + 1) - (¢ + x + 1)

10) 64x* +y*

11) a° + a* + a®b® + b* - b°

12) X3 +3xy +y*-1

13) 4x* + 43 + 5% + 2x + 1

14) B+ x+1

15) x® +3x* + 4

16) 3x? + 22xy + 11x + 37y + 7y*+10
17) x* - 8x + 63

CHUYEN PE 2: HOAN VI, TO HQP
A. MUC TIEU:
* Budc dau HS hiéu vé ¢hinh hop, hoan vi va to hop
* \/an dung kién thirc vao mot ssé'bai toan cu thé va thuc té
* Tao htrng thu va nang cao ky ning giai toan cho HS
B. KIEN THUC:
I. Chinh hop:
1. dinh nghia: Cho mét tip hop X gdm n phan tir. Mdi cach sap xép k phan tir ctia tap hop
X (1 < k < n) theo mot tht ty nhét dinh goi 14 mot chinh hop chép k ctia n phan tir ay
S6 tat ca cac chinh hop chap k clia n phan tir duge ki hiéu A"

2. Tinh s chinh chap k ctia n phan tir

Al=n(n-1)(n-2)..[n-(k-1)]

TRUONG THCS TIEN THANG
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I1. Hoan vi:
1. Pinh nghia: Cho mot tap hop X gom n phan tir. Mdi cach sap xép n phan tir ctia tap hop
X theo mot thir ty nhat dinh goi 12 mot hoan vi ctia n phan tir &y

SO tat ca cac hoan vi cua n phan tir dugc ki hiéu P,

2. Tinh sb hoan vi ctia n phan tr

- " = - - =nl
(n!: n giai thira) Po= A, =n(-1)n-2)..2.1=n

I11. T6 hop:

1. Pinh nghia: Cho mét tap hop X gdm n phan tir. Mdi'tap con ctua X gém k phan tir
trong n phan tir ctia tip hop X (0 < k < n) goi 12 mot td hop chap k ctia n phan tir 4y
S6 tat ca cac td hop chap k cua n phan tir dug¢ ki hiéu C:

2. Tinh sb t6 hop chap k cta n phan ti

K _ n g -~ N(n-1)(n-2)..[n-(k-1)]
C= Al:kl= 2

C. Vidu:
1. Vidu I:
Cho 5 chitsb: 1,2,3,4,5
a) ¢ bao nhiéu s6 tr nhién c6 ba chir sd, cac chir s6 khac nhau, 1ap boi ba trong cac chir
sb trén
b) C6 bao nhiéu $6 ty nhién'cé 5 chir s, cac chir s6 khac nhau, 14p béi ca 5 chir s trén
¢)C6 bao nhiéu cach chon ra ba chir sé trong 5 chit s6 trén
Giai:
a) s6 tu nhién c6 ba chit sb, cac chir sb khac nhau, 1ap bai ba trong cac chit s6 trén 1a
chinh hop chap 3 cua 5 phanti: A’ =5.(5-1).(5-2)=5.4.3= 6056
b) sb tu nhién cd 5 chir sd, cac chit sb khac nhau, 1ap bdi ca 5 chir s6 trén 13 hoan vi cua 5
phan tir (chinh hop chdp 5 cta 5 phan ti):

TRUONG THCS TIEN THANG
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AZ=5(5-1).5-2).5-3).(5-4)=5.4.3.2.1=1205s6

¢) cach chon ra ba chit s6 trong 5 chit s6 trén 12 to hop chap 3 ctia 5 phan tir:

C3:5.(5-1).(5-2): 5.4.3 60 0 e
5 31 3.(3-1)(3-2) 6

2. Vidu2:

Cho 5 chirsé 1, 2, 3, 4, 5. DUng 5 chit s nay:

a) Lap duogc bao nhiéu sé tu nhién c6 4 chir s6 trong d6 khong co chir sé ndo lap lai? Tinh
téng cac sb 1ap dugc

b) lap dugc bao nhiéu sé chin co 5 chir sé khac nhau?

¢) Lap dugc bao nhiéu s6 ty nhién ¢6 5 chir s, trong d6 haichir sé ké nhau phai khac
nhau

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

Giai

a) s6 tu nhién 6 4 chit s, cac chit s6 khac nhau, 1ap boi 4 trong cac chit s6 trén [a chinh
hop chap 4 ctia 5phantr: Al =5.5-1)(5-2).(5-3)=5.4.3.2 = 120

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

Téng cac chir s6 & mdi hang: (1 +2 + 3 +4+5). 24 =15 .24 =360

Tong cac s6 duogce lap: 360 + 3600 + 36000 + 360000 = 399960

b) chit sb tn cung ¢ 2 cach chon (14 2 hoic 4)

bén chir s6 trude 12 hodn Vi ctia ctia 4 chit s6 con lai vaco Py = 41=4.3.2 =24 c4ch
chon

Tit ca c6 24 . 2 = 48 céch chon

¢) Cac sb phai 1ap ¢6 dang abcde, trong d6 : a c¢6 5 cach chon, b c¢d 4 cach chon (khéc a),
¢ ¢b 4 céach chon (khac b), d ¢6 4 cach chon (khac ¢), e c6 4 cach chon (khac d)
Tatcacod: 5.4.4.4.4=1280sb

d) Chon 2 trong 2 chir s6 chin, co 1 cach chon

chon 2 trong 3 chir s6 1&, ¢6 3 cach chon. Cac chit sb c6 thé hoan vi, do d6 co:

TRUONG THCS TIEN THANG
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1.3.41=1.3.4.3.2=725sb

Bai 3: Cho xAy =180°. Trén Ax liy 6 diém khac A, trén Ay liy 5 diém khac A. trong 12
diém noi trén (ké ca diém A), hai diém nao cang duoc ndi voi nhau boi mot doan thang.
C6 bao nhiéu tam gidc ma cac dinh 1a 3 trong 12 diém ay
Giai

Céch 1: Tam gi4c phai dém gdm ba loai:

+ Loai 1: cac tam giac c6 mgt dinh 1a A, dinh thir 2 thudc
AX (c6 6 cach chon), dinh thir 3 thudc Ay (c6 5 cach

chon), gdm ¢6: 6 . 5 = 30 tam gidc

+ Loai 2: Céc tam giac c6 1 dinh 1a 1 trong 5 diém By,
B,, B3, B4, Bs (cO0 5 cach chon), hai dinh kia 1a 2 trong 6

diém Ay, Ay, Ag, Ay, As, As (C6 Cj:%:%:m céch chon)

Gom 5. 15 =75 tam giac
+ Loai 3: Céac tam gidc ¢4 1 dinh 1a 1 trong 6 diém Aq, Ay, Az, Ay, As, Ag hai dinh kia 13 2

trong 5 diém By, By, B, By, Bs gdm co: 6. G’ = 6.52'—‘|1 3 6.2—20 _ 60 tam giac

Tat ca co: 30 + 75 + 60 = 165 tam giac
12.11.10 1320 1320

Céch 2: sb cac tam giac chon 3 trong 12 diém ay 1a C.= 3 " 32 6 - 220
S6 bo ba diém thang hang trong 7 diém thudc tia Ax 1a: Cj = 7';'5 = él;) = 26130 =35
S6 b6 ba diém thang hang trong 6 diém thudc tia Ay 1a: Cz = 6';'4 = 1322 = 120 =20

S6 tam giac tao thanh: 220 - (35 + 20) = 165 tam giac

D. BAI TAP:

Bai 1: cho 56: 0, 1, 2, 3, 4. tir cac chit sb trén cd thé 1ap dugc bao nhiéu s6 ty nhién:
a) C6 5 chir s6 gdm ca 5 chir sd ay?

b) C6 4 chit sb, c¢6 cac chit s6 khac nhau?

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

TRUONG THCS TIEN THANG
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d) c6 3 chir sd, cac chir s6 co thé giéng nhau?

Bai 2: C6 bao nhiéu s6 ty nhién ¢6 4 chir sé 1ap boi cac chir s6 1, 2, 3 biét rang s6 do6 chia
hét cho 9
Bai 3: Trén trang vo c6 6 duong ké thang dimg va 5 dudng ké ndm ngang doi mot cat

nhau. Hoi trén trang v& do ¢ bao nhiéu hinh chir nhat

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

A. MUC TIEU:
HS nim dugc cong thirc khai trién luy thira bac n cua mot nhi thire: (a +b)"

Van dung kién thirc vao cc bai tap vé xac dinh hé s cua luy thira bac n ctia mot nhj
thirc, van dung vao cac bai toan phan tich da thirc thanh nhan tu

B. KIEN THUC VA BAI TAP VAN DUNG:

I. Nhi thirc Niuton:

(a+b)" =a'+ Cia" 'b+ C2a" b’ + ..+ C)rab" t+ b

Trong do: ck nin-1)(n-2)..[n-(k-1)]
’ " 1.23..K

II. Céch x4c dinh hé sd cta khai trién Niuton:

nin-1)(n-2)..[n-(k-1)]

1. Céach 1: Dung.cong thire CK = 1

Ching han hé sb cta hang tir a*h® trong khai trién cua (a + b) Ia

_ 7.6.54 _ 7.6.5.4 _35
41 4321

c

.. ! iy , 1 7.6543.2.
Chay: a)Cﬁ=n—V0’1quyu0’c 0!l=1= Ci= ! :7654321:35
ni(n-k)! 4131 4321321

b) Tacd: C*X =C“* nén Cg‘zciz%zgs

2. Cach 2: Dung tam giac Patxcan

DPinh 1

TRUONG THCS TIEN THANG
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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
4)

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

Dong 6(n = 1 6 15 20 15 6 1
6)

Trong tam giac nay, hai canh bén gdom cac s6 1; dong k+ 1 duge thanh lap tir dong k
(k >1), chang han ¢ 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+b)*=a*+4a% + 6a’b? +4ab® + b*

V&in=5thi: (a+b)°=a’+5a%h + 10a’h?+ 10a’b® + 5ab* + b°

Véin=6thi: (a+b)®=a’+6a’h +15a*h? + 20a°0® + 15a° b* + 6ab’ + b°

3. Cach 3:

Tim hé s6 ctia hang tir ding sau theo cac hé sé cua hang tir ding trude:

a) Hé s6 cua hang tir thir nhét bang 1

b) Mudn c6 hé sb ctia ctia hang tir thir k + 1, ta 1ay hé s6 cta hang tir thir k nhan véi s6
mii clia bién trong hangtir thi k rdi chia cho k

14

Ching han: (a+b)* = a +Ta3b+ 5 Satp2 + 432 ab3+432 b

2.3 2.34
Chu y rang: cac hé s6 cua khai trién Niuton c6 tinh ddi xting qua hang tir dimg giira, nghia

la céc hang tir cach déu hai hang ttr diu va cudi c6 hé sb bang nhau

@+b)"=a"+na""h+ —”(2'21) a" 20+ ...+ —”(2'21) a’h" "2+ na" "+ b

TRUONG THCS TIEN THANG



20 CHUYEN DBE BOI DUGNG TOAN 8
1. Vi du:

1. Vi du 1: phan tich da thirc sau thanh nhan ti

) A= (x+y)-x° -y

Céch 1: khai trién (x + y)° rdi rut gon A

A= (X+Yy)-x -y’ = (X +5xYy + 10x°y? + 10x%y% + 5xy* + y°) - X - y°
5x’y + 10x%y? + 10x%y° + 5xy” = Bxy(xX® + 2X%y + 2xy? + y°)

Bxy [(X + ) - Xy + y?) + 2xy(x + Y)] = 5xy(X + Y)(X* + xy +Y7)
Cach2: A= (x+y)’ - (X° +y°)

x> +y° chia hét cho x + y nén chia x> +y° cho x + y ta co:

XX +y° = (x + y)(x* - X%y + x3y? - xy® + y*) nén A c6 nhan tir chung 1 (x+ y), dat (x + y)
lam nhén tur chung, ta tim dugc nhan tir con lai
b) B=(x+Vy) -x -y = (x'+7x% +21x°y? +35x%y° +35x°y* +21x%y° 7xy® +y') - X' -

7

y

X%y + 212 + 35x%y? + 35x%y* + 2063y + TxyP

7XY[OC +y°) + 3(Xy + xy®) + 50" +X°y°)]
= 7xy {[(x + Y)(x* - Xy + xy? - xy® + ¥) I+ Bxy(X+ y)(X° - Xy + Y*) + 5XY (X +Y)}
= Txy(x + )X - Xy + Xy - xy® + y* + 3xy( + xy +y?) + 5X’y’ ]
= Txy(x + Y)[X* - 3y + X3y - xy® + y* + 3%y - 3x3y? + 3xy* + 5xAy?
= Txy(x + Y)[(x* + 23 +¥%) + 2xy (¢ +y?) + X°y* [ = Txy(x + y)(<¢ + xy +y* )’
Vi du 2:Tim tong hé s6 cac da thirc ¢6 dugc sau khi khai trién
a) (4x <3)*
Cach 1: Theo c6nh thirc Niu ton ta co:
(4x - 3)* = 4.(4%)*.3 + 6(4x)%.3% - 4. 4x. 3° + 3* = 256x" - 768X’ + 864X° - 432X + 81
Tong cac hé sb: 256 - 768 + 864 - 432 +81 =1
b) Cach2: Xét ding thirc (4x - 3)* = cox* + cx® + Cx + Cax + Cs
Tong cac hé sb: co+Cy+Co+ C3+Cy
Thay x = 1 vao ding thirc trénta c6: (4.1-3)" = co+Ci+Co+ C3+ Cq

Vay:co+Ci+Cr+C3+cy=1

TRUONG THCS TIEN THANG
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* Ghi chu: Téng cac hé s6 khai trién cia mot nhi thirc, mot da thirc ba"mg gia tri cua da
thire d6 taix =1

C. BAI TAP:

Bai 1: Phan tich thanh nhan tu

a) @+b)*-a’- b’ b) (x +y)* +x" +y*

Bai 2: Tim tong cac hé s6 c6 duoc sau khi khai trién da thirc

a) (5X _ 2)5 b) (X2 +X - 2)2010 + (X2 S X + 1)2011

CHUEN DE 4 - CAC BAI TOAN VE SU CHIA HET CUA SO NGUYEN

A. MUC TIEU:
* Cuing cd, khic siu kién thirc vé cac bai toan chia hét giita cac s6, cac da thuc
* HS tiép tuc thuc hanh thanh thao vé cac bai toan ¢hirng minh chia hét, khong chia hét,
sénguyén tb, sé chinh phuong. ..
* \/an dyung thanh thao k¥ ning chimg minh vé chia hét, khong chia hét... vao c4c bai
toan cu thé
B.KIEN THU'C VA CAC BAI TOAN:
|. Dang 1: Chitng minh quan hé chia hét
1. Kién thirc:
* Pé chirmg minh A(n) chia hét cho mot sé m ta phan tich A(n) thanh nhan tr c6 mot nhan
ter 1am hodc bdi cia’m, néu m 14 hop sd thi ta lai phan tich né thanh nhan tir c6 cac doi
mot nguy@n to cling nhau, rdi.chtmg minh A(n) chia hét cho cac s6 do
* Chuy:
+ Vi k s6 nguy@n lién tiép bao gid ciing ton tai mot boi cua k
+ Khi chirng minh A(n) chia hét cho m ta xét moi truong hop vé sé du khi chia A(n) cho
m
+ V&i moi s6 nguy@n a, b va sb tu nhién n thi:

+)a"-Db" chiahlitchoa-b(a =-Db) +)(a +1)"laBS(a)+ 1

+)a®* '+ b™*!chiahlJtchoa+b +)(a-1)*" laB(a)+1

+(a+b)" =B(a) + b" +)(@a-1)"**1aB(@) -1 4csTIEN THANG
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2. Bai tap:

2. Cac bai toan

Bai 1: ching minh ring

a) 2°* - 1 chia hét cho 7 b) 27 + 3 chia hét cho 13

c) 17" + 19" chi hét cho 18 d) 36% - 1 chia hét cho 7 nhung khéng chia hét cho
37

e) 2*" -1 chia hét cho 15 véine N

Giai

a)2t-1=2%"-1:2%-1=7
b) 970 4 370 (22)35 + (32)35 =45 4+9%:4+9=13
c) 17+ 19 = (17" + 1) + (19" - 1)
17°+1:17+1=18va19"-1:19-1=18nén (17 +1) + (19" - 1)
hay 17*° + 19" : 18
d)36%-1:36-1=35:7
36%-1=(36%+1)-2 chicho37du-2
e)2"-1=@H"-1:2"-1=15
Bai 2: chirng minh rang
a) n°-nchia hétcho30vsine N
b) n*-10n% +9 chia hét cho 384 véi moin 1é ne Z
c) 10" +18n -28 chia hét cho 27 véine 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) la tich cta ba s6 tu nhién lién tiép nén chia hét cho 2 va 3 (*)
Mit khdc  n°-n=n(n®-1)(n*+ 1) = n(n?- 1).(n* - 4 + 5) = n(n? - 1).(n*- 4 ) + 5n(n* - 1)
=(n-2)(n-1n(n + 1)(n +2) +5n(n?- 1)
Vi (n-2)(n-1)n(n+1)(n +2) latich cia 5 s6 tu nhién lién tiép nén chia hét cho 5

TRUONG THCS TIEN THANG
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5n(n? - 1) chia hét cho 5

Suyra (n-2)(n-1)n(n + 1)(n +2) + 5n(n? - 1) chia hét cho 5 (**)

Tu (*) va (**) suy ra dpcm

b) Pat A=n*-10n? + 9= (n*-n?) - (9n? - 9) = (n*- 1)(n*- 9) = (n - 3)(n - 1)(n + 1)(n + 3)
Vinlénéndiatn=2k+1 (k e 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) la tich cta 4 s6 nguyén lién tiép nén A c6 chia boi cua 2, 3, 4
nén A 1a boi ctia 24 hay A chia hét cho 24 (2)

T (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)

+10"-9n-1=[(9..9 +1)-9n-1]= 9..9-9n =9(L.1-n) : 27 (2)

Vi9:9val.1-n:3dol.1-n 1amotsdcotong cac chit sb chia hét cho 3
—— ——

Tu (1) va (2) suy ra dpcm

3. Bai 3: Ching minh rang véi 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 cua ba sé nguyén lién tiép nén ton tai mot sb
la boi ctia 3nén (a- 1) a(a+ 1) chia hét cho 3

b))a'-a =—a(@®-1)=a(@@-1)(@*+a+1)@- a+1)

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

Néua=7k+ 1 (k Z) thia®-1=49k?+ 14k chia hét cho 7
Néua=7k+2 (k eZ) thia®+a+ 1=49k?+ 35k + 7 chia hét cho 7
Néua=7k+3 (k eZ) thia®-a+1=49k?+ 35k + 7 chia hét cho 7
Trong truong hop ndo cing c6 mot thira s6 chia hét cho 7

Vay: a’-a chia hét cho 7

TRUONG THCS TIEN THANG
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Bai 4: Chung minh ring A=13+2%+3%+ ..+ 100°chiahét choB=1+2+3+ ..+ 100

Giai

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

Pé chirg minh A chia hét cho B ta chimg minh A chia hét cho 50 va 101

Taco: A= (1% +100% + (2 + 99°) + ... +(50° + 51°%)

= (1 + 100)(1% + 100 + 100%) + (2 + 99)(22 + 2. 99 + 99%) + ... + (50 + 51)(50% + 50. 51 +
51%) = 101(1% + 100 + 100% + 2% + 2. 99 + 992 + ... + 50 + 50. 51 + 51°) chia hét cho 101
(1)

Laico: A= (13+99°% + (2°+98% + ... + (50° + 100%)

MJi sé hang trong ngodc déu chia hét cho 50 nén A chia hét.cho 50 (2)

T (1) va (2) suy ra A chia hét cho 101 va 50 nén A chi hét cho'B

Bai tap vé nha

Ching minh rang:

a) a° — a chia hét cho 5

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

c) Cho a | & s6 nguyén t6 16n hon 3. Cmr a® <1 chia hét cho 24

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

e) 2009%°*° khéng chia hét cho 2010

f) n° + 7n + 22 khong chia hét cho 9

Dang 2: Tim s6 dw céia mot phép chia

Bai 1:

Tim 86 du khi chia 2'®

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

a) Luy thira cua 2 sat véiboicia 91a2°=8=9-1

Tact:2'%=2 (2% =2.9-1)®¥=2[B9)-1]=B(9)-2=B(9) + 7
Vay: 2'% chia cho 9 thi du 7

b) Tuong tu ta co: 2'%° = (2190 = 1024 = [B(25) - 1]*° = B(25) + 1

TRUONG THCS TIEN THANG
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Vay: 2'% chia chop 25 thi du 1

C)St dung cong thire Niuton:

+ 50.49

210 = (5.1 =50 -55%+ .. .52-50.5)+1

Khéng ké phan hé s cua khai trién Niuton thi 48 s6 hang dau d4 chira thira s6 5 voi s6 mil

50.49

|6n hon hodc biang 3 nén déu chia hét cho 5° = 125, hai sb hang tiép theo: .5%- 50.5

cling chia hét cho 125 , s hang cudi cling 1a 1
Vay: 2'% = B(125) + 1 nén chia cho 125 thi du 1
Bai 2:
Viét s6 1995 thanh tdng cta cac sb tu nhién . Tdng cac 4p phuwong d6 chia cho 6 thi du
bao nhiéu?
Giai
Pat 1995 za=a; +a, + ...+ a,
Goi S =a’+a,’ +a’ +.+a°’=a’+a’+a’+.+a’+a-a
=(@’-a)+(@°-a)+ ...+ (@ -a) +a
MJdi ddu ngodc déu chia hét cho 6 vi mdi ddu ngodc 12 tich cia ba sb ty nhién lién tiép. Chi
can tim s6 du khi chia a cho 6
1995 13 s6 1& chia hét cho 3, nén a cing 14 s6 1¢ chia hét cho 3, do d6 chia cho 6 du 3

100

Bai 3: Tim ba chir sb.tan cing caa 2'% viét trong hé thap phan

giai
Tim 3 chir 86 tan clng 1a tim s6 du ctia phép chia 2% cho 1000

Trude hét ta tim $6 du cia phép chia 2*%° cho 125

100
2 =

V4n dung bai 1 ta c6 B(125) + 1 ma 2'% 14 s§ chin nén 3 chit sé tn clng cua no chi

c6 thé 1a 126, 376, 626 hoac 876

100 100
2 27" =

Hién nhién 2'® chia hét cho 8 vi 16 chi hét cho & nén ba chit sé tan cling cua nd

chia hét cho 8
trong cac s6 126, 376, 626 hodc 876 chi co 376 chia hét cho 8

100
2

Vay: Viét trong hé thap phan c6 ba chir s6 tn cing la 376

TRUONG THCS TIEN THANG
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Tong quat: Néu n 12 s6 chin khong chia hét cho 5 thi 3 chir s6 tan clng cua no 13 376

Bai 4: Tim sb du trong phép chia cac sé sau cho 7

a) 2222 + 5555 b)31993
c) 19929 + 199419 d)3*™
Giai

a) ta c6: 227 + 55> = (21 + 1)%? + (56 — 1) = (BS 7 +1)** + (BS 7 - 1)
=BS7+1+BS7-1=BS7nén 22%+ 55> chia 7 du 0

b) Luy thira ctia 3 sat voibdicua7143°=BS7-1

Ta thiy 1993 = BS 6 + 1 = 6k + 1, do dé:

3198 =3%k*1 -3 (3)*=3(BS7-1)*=3(BS7+1)=BS7+3

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

1992%9% 1 19941%% = (BS 7-3)® + (BS 72 1)¥° = BS7-3"*¥ +BS7-1
Theo cau b ta c6 3% = BS 7 + 3 nén

1992%9% 1 1994'%% = BS 7 - (BS 7 + 3) =1 = BS 7 — 4 nén.chia cho 7 thi du 3
d) 32 =380 =3%*1=33%=3(BS 7-1) = BS 7=3nén chia cho 7 thi du 4

Bai tap vé nha

Tim s6 d u khi:

a) 2% cho 7

b) 31998 4 51998 "o 13

)A= 1°+2°+3%+ .+99%chiachoB=1+2+3+..+99

Dang 3: Tim diéu kién dé xay ra quan hé chia hét

Bai 1: Tim n e Z dé gia tri'cua biéu thuc A =n® + 2n® - 3n + 2 chia hét cho gia trj cua biéu

thec B=n?-n

Giai

Chia AchoBtacé:n®+2n?-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 -2

n-1 0 -2 1 -3

TRUONG THCS TIEN THANG
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n(n-1) 0 2 2 6

loai loai

Vay: Dé gia tri cia biéu thuc A = n® + 2n” - 3n + 2 chia hét cho gia trj cua biéu thirc
B=n*-nthine{-12

Bai 2:

a) Timn e N dé n® + 1 chia hét cho n® +1

b) Giai bai toan trén néun ¢ Z

Giai

Taco: ”° +1:n*+1le n(f®+1)-(n*-1):nf+1l e (N+1)(n-1)in’*+1

o M+1)Nn-1): (n+1)(n?’-n+1) e n-1:ni-n+1 (Vin+1 = 0)
a)Néun=1thi 0:1

Néun>1thin-1<n(n-1)+1< n®-n+1nénkhongthé xdyran-1: n>-n+1
Vay gia tru cia ntim dugc lan=1

Bn-1:n-n+l1=nn-1): n-n+le (M®-n+1)-1: n-n+1

—1:n’-n+1.Cb hai truomg hop xay ra:
+n’-n+1=1<n(n-1)=0 < {: } g (Tmrdé bai)

+n?-n+1= -1 & n<n+2=0 (V6 nghiém)

Bai 3: Tim's6 nguyéh n sao cho:

a)n’+2n-4: 11 by2n*+n*+7n+1:2n-1
con*-2n*+2n*-2n+1:n*-1 dn®-n?+2n+7:n’+1
Giai

a) Tach n” + 2n - 4 thanh téng hai hang tir trong d6 c6 mot hang tir 1a B(11)
n“+2n-4:11 o (n*-2n-15)+11: 11 & (n-3)(n+5)+11: 11

& (n-3)(n+5) : 11@,{” - 3311©{n:8<11>+3

n+5:1  |n=B(1)-5

by2n*+n*+7n+1=(n*+n+4)(2n-1)+5

TRUONG THCS TIEN THANG
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2n — 1= n=-2
2 3 2 . N . 2n —1=-1 n=
bé 2n°+n"+7n+1:2n-1thi5:2n-1hay2n-11aU00") < o121 |pe

2n — 1= n=

Vay: n e{ -2 0,53} thian*+n°+7n+1:2n-1

con*-2n*+2n*-2n+1:n*-1
PitA=n*-2n*+2n*-2n+1=(n*-n®)-M*-mM) + (n*-n)-(n-1)
=n*(n-1)-n’(n-1)+n(n-1) - (n-1)=(n-1) (N*-n’+n-1)=(n-1)*n*+1)
B=n*-1=(n-1)(n+1)(n*+1)

Achiahétchobnénn = + 1 = AchiahétchoB o n=1:in+le (n+1)-2:in+1

n+1=-2 |n=-3
n+1l=-1 |n=-2
<
n+1=1 n=0
n+1=2 n =1 (khong Tm)

s 2'n+l o

Vay:ne { -3 -2 0} thi n*-2n°+2n°-2n+1:n*-1

d) Chian®-n?+ 2n + 7 cho n2+1duo’cthu0’ngla‘1 n-1,dor n+8
Pén’-n“+2n+7:n*+1thin+8:n"+1 = (n+8)(n-8):in“+1<65:n+1
Lan luot cho n?+1 bﬁng 1;5;13;65¢ta duqcnbﬁng 0; £2; +8
Thirlaitacon=0;n=2;n=8 (T/m)
Vay:n®-n+2n+7:in®+1khin=0,n=8

Bai tap vénha:

Tim sé'nguyén n dé:

a) = 2 chia hét.chon - 2

b) n® —3n?—=3n -1 chia'hét cho n’ + n + 1

c)5" — 2" chia hét cho 63

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

Bai 1: Timn e N sao cho 2" — 1 chia hét cho 7

Giai

Néun =3k (k e N) thi 2" -1 =2%_1 =8 - 1 chia hét cho 7

TRUONG THCS TIEN THANG
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Néun=3k+1(keN)thi2"-1=2%*1 _1=202%-1)+1=BS7+1

Néun=3k+2 (ke N)thi2"-1=2%*2_1=402%-1)+3=BS7+3

V ay: 2" - 1 chia hét cho 7 khi n = BS 3

Bai 2: Timn e N dé:

a) 3" — 1 chia hét cho 8

b) A = 32" "3+ 2**! chia hét cho 25

c) 5" — 2" chia hét cho 9

Giai

a) Khin=2k (ke N)thi3"-1=3*_-1=9—1chiahétcho9-1=8
Khin=2k+1 (ke N)thi3"=1=3%*1_1=3. (92 1)+2=BS8+2

Vay : 3" - 1 chia hét cho 8 khi n =2k (ke N)

by A=3 34 20* =07 3 422" = (254 2) 3" +22"=25.8" +2.3" +2.27

=BS 25+ 2(9" + 16"

Néun =2k +1(ke N) thi 9" + 16" = 9%*! + 16*** chia hét cho 9 + 16 =25

Néun =2k (ke N) thi 9" c6 chit sé tan ciing bang 1., con 16" c6 chit s6 tan cling bang 6

suy ra 2((9" + 16" cd chir sé tan cling bang 4 nén A khong chia hét cho 5 nén khdng chia

hét cho 25

c) Néu n =3k (ke N) thi 5" — 2" = 5% - 2% ¢hia hét cho 5° — 2° = 117 nén chia hét cho 9
Néun=3k+1thi5"=2"= 55%_22%=55*_2%) +3. 2%=Bs9+3.8

=BS9+3(BS9-1)¥=BS9+BS9+3

Tuongtu: néun =3k + 2 thi 5" — 2" khéng chia hét cho 9

TRUONG THCS TIEN THANG
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CHUYERN NE 5: SOLHINH PHOONG

I. So&hinh phdodng:

A. Motiso&kiea thoo:

So chinh ph6dng: so bang binh ph6dng cua mot so khac

Vidu:

4=2%9=3°

A=4n*+4n+1=(2n+ 1)’ = B

+ Sb chinh phuong khong tan cng béi cc chix sé: 2, 3,7, 8

+ Sb chinh phuong chia hét cho 2 thi chia hét cho 4, chia hét cho 3 thi chia hét cho 9, chia
hét cho 5 thi chia hét cho 25, chia hét cho 2° thi chia hét cho 2*,

+S611..1 = athi 99..9 =9 =9a+.1= 99.9 +1=10"

n n n

B. Motisodaptoan:

1. Bai 1:

Chong minh rang: Mot so chinh phééng chia cho 3, cho 4 chz co the dé 0 hoac 1
Giali

Goi A=n’(n eN)

a) xet n'= 3k (k eN) = A= 9k? nen chia het cho 3
n=8k + 1 (k eN) = A=9K* + 6k + 1, chiacho 3 d& 1
Vay: so chinh phodng chia cho 3 d6 0 hoac 1

b) n = 2k (k N) thi A =4k’ chia het cho 4

n=2k +1 (k eN) thi A = 4k® + 4k + 1 chia cho 4 do 1
Vay: so chinh phodng chia cho 4 d6 0 hoac 1

Chuy: + So chinh phé6ng chan thi chia het cho 4

+ So chinh phddng le thi chia cho 4 thi d6 1( Chia 8 cung do 1)
TRUONG THCS TIEN THANG
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2. Bai 2: So nao trong cac so sau la so chinh ph6éng

a) M = 1992% + 19937 + 1994

b) N = 19922 + 1993% + 19942 + 19952

) P =1+ 9'% +94'% + 1994

d) Q = 1%+ 2% + ..+ 100?

e)R=1%+2%+..+100°

Giali

a) cac so 1993% 19942 chia cho 3 do 1, con 19922 chia het'cho 3 = M chia cho 3 dé'2 do
fio M khong la so chinh ph6dng

b) N = 19922 + 1993% + 19947 + 1995 gom tong hai so chinh phé6ng chan chia het cho 4,
va hai so chinh phdéng le nen chia 4 do 2 suy ra N khong la so chinh ph6dng

c) P =1+ 9" +94' + 1994 chia 4 d6 2 nen khong la so chinh phédng

d) Q = 1%+ 2% + ..+ 100?

So Q gom 50 so chinh phé6ng chan chia het e¢ho 4, 50 so chinh phddng le, moi so chia 4

do 1 nen tong 50 so le fio chia 4 thi do6 2 do fio Q chia 4 thi d6 2 nen Q khong la so chinh
phoéng

e)R=1%+2%+ .. +100°

k(k - 1)

Goi Ak=1+2+..+k= VA1 =1+2+. +k=

k(k + 1)
2

Taco: A2 — Ag..2 = k® khi fio:
P=A
2°= A - A

Cong ve theo ve cac flang thdc tren ta co:
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n(n; 1)} =[100(120+1)} =(50.101)2 la so chinh ph6dng

13+23+...+n3:An2:[

3. Bap3:
CMR: Véi moi n e N thi cac so sau la s chinh phuong.
a) A =(10"+10"" +...+.10 +1)(10 "'+ 5) + 1

_ N+l 0n+1 1
A= (1L..1)(10"+5) + 1 =2

(10rHl +5)+1

2 2 2
Daitale””thiA: %l(a+5)+1: a’+4a-5+9 a +4a+4:(a+2J

9 B 9 3

b)B—111 ..... 1555...56 (cinsd 1vn-1sb5)
%/_—/

B=111..1555...5 + 1= 111...1. 10" + 555...5 + 1 = 111.....1. 10n+5(111 ..... lj +1

n n n n n

Nat11 ..... 1=athi 10"=9a+ 1 nen
B=a(@a+1)+5a+1=9a’+6a+1=(3a+1)*= 33..34
n-1

C)C=11..1.+44.4+1
— —_—

2n n

~

Nata:11 ..... 1Th|C—11 ..... 111...1+ 4. 11..... 1+1—a10”+a+4a+1
\_ﬂf_J

—a(@a+1)+5a+1=9°+6a+1=(3a+1)’

d)D=99..9800..01. Nat 9..9=a=10"=a+1
\_ﬁﬁ_J

n n n

D=99.9.10""%+8.10""*+1=a.100.10"+ 80. 10"+ 1
\_ﬁf_J

n

=100a(a + 1) + 80(a + 1) + 1 = 100a° + 180a + 81 = (10a + 9)* = (99...9)?

n+1

) E=11..122..25=11..122..200 + 25 =11...1.10""? + 2. 11....100 + 25
Q\/__J \_ﬂf_J

n n+1 n n+1 n n

= [a(9a + 1) + 2a]100 + 25 = 900a* + 300a + 25 = (30a + 5)* = (33 ..... 35)?
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f)F= 44...4 =4.11...1 laso chinh ph6dng thi 11.....1 la so chinh phédng

— — —
100 100 100

So 11.....1 la so le nen no la so chinh phdéng thi chia cho 4 phai d6 1
\_ﬂf_J

100
That vay: (2n + 1)> = 4n”*+ 4n + 1 chia 4 d6 1

11.....1 co hai chd so tan cung la 11 nen chia cho 4 thi d6 3
\_ﬂf_J

100

vay 11.....1 khong la so chinh phééng nen F = 44....4 khong la so chinh'phédng
Bap4:

a)Choccsd A=11...11;: B=11...11 ;: C= 66....66
[ — [ — —_——

CMR: A+ B+ C +8 |53 chinh phuong .

2m m+l m_
Taco: A 107 -1 B = 10 1 C= 6.10 1 Nen:
9 9
2m m+1 m 2m m+1 m
A+B+C+8 = 10%™ -1 + 0™ -1 + 6_10 -l + 8= 10" —1410™" -1+ 6(10™ 1) + 72

9 9 9 9

2
_ 10°"-1+10.10" ~1+6.10" ~6+72 _ (10") +16-10m+64_[1om+8j2
9 9 L3

b) CMR: V&i moi x,y € Z thi A = (x+y)(x+2y)(x+3y)(x+4y) + y* la s6 chinh phuong.
A= (X* +5xy + 4y%) (x*+ 5xy + 6y°) +y*

= (X + 5xy +4y?) [(x* + Bxy + 4y%) + 2y*) +y"

= (¢ + 5xy £ 4y°)* + 20 + Bxy + 4y%).y* + y* = [( + Bxy + 4y?) +y°)’

= (x* + 5xy +5y%)°
Bapb: Tim so nguyen ddééng n fie cac bieu thdc sau la so chinh phéong
a)n‘-n+2 byn°—n+2
Giali

a) Voin = 1 thi n?—n+ 2 =2 khong la so chinh phé6ng
V6in=2thi n®~n+2=4Ilaso chinh phéong

TRUONG THCS TIEN THANG



20 CHUYEN BE BOI DUGNG TOAN 8
V6i n > 2 thi n®-n + 2 khong la so chinh phééng Vi

(h-1%=n*-(2n-1)<n*-=(n-2)<n?

b) Taco n’—n chia het cho 5 Vi

n°-n=(n*-1).n.(n°+ 1)

VOi n = 5k thi n chia het cho 5

V6in =5k + 1thi n®~1 chia het cho 5

V6i n =5k + 2 thi n®+ 1 chia het cho 5

Nen n°—n+ 2 chia cho 5 thi dé 2 nen n°>—n + 2 co ché so tan cung la 2 hoac 7 nen
n°>-n + 2 khong la so chinh phééng

Vay : Khong co gia tro nao cua n thoa man bai toan

Bapb :

a)Chong minh rang : Moi so le fieu viet iddc dodi dang hieu cua hai so chinh phéong
b) Mot so chinh ph6dng co chd so tan cung bang 9 thi chd so hang chuc la ché so chan
Giali

Moi so le fieu co dang a =4k + 1 hoac a =4k + 3

Voia =4k + 1thi a=4k?*+4k +1-4k* = (2k + 1)* - (2k)?

\V6i a = 4k + 3 thi a = (4K? + 8k + 4) — (4k® + 4k + 1) = (2k + 2)* — (2k + 1)?

b)A la so chinh phééng co chd so tan cung bang 9 nen

A = (10k + 3)*=100k® + 60k + 9 = 10.(10k?* +6) + 9

So chuc cua A la 10k® + 6 la so chan (fipcm)

Bap7:

Mot so chinh phddng co ché so hang chuc la chd so le. Tim chd so hang fién vo

Giali

Goi n? = (10a + b)? = 10.(10a’ + 2ab) + b? nen chd so hang fidn vo can tim la ché so tan

cung cua b?
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Theo fie bai , chd so hang chuc cua n? la ché so le nen chd so hang chuc cua b phai le

Xet cac gia trd cua b t& 0 fien 9 thi chz co b? = 16, b? = 36 co ché so hang chuc la ché so
le, chung fieu tan cung bang 6

Vay : n? co ché so hang fién vi la 6

Baptap veanhap

Bai 1. Cac so sau fiay, so nao la so chinh phééng

a) A= 22...24 b) B = 11115556 ¢) C.= 99..9 00..025
50 n n
d)D=44..4 88...8 89 e)M=11...1 - 22...2 f)N=12+22+ ... + 56°

\_ﬁr_J

Bai 2: Tim so t6 nhien n fie cac bieu théc sau la so chinh phodng

ayn®-n+2

byn*-n +2

Bai 3: Chong minh rang

a)Tong cua hai so chinh phdéng le khong la so chinh ph66ng

b) Mot so chinh ph6dng co chd so tan cung bang 6 thi chd so hang chuc la ché so le

Bai 4: Mot so chinh phééng co ché so hang chuc bang 5. Tim chd so hang fidn vo

CHUYEN NE 6 - CAC BAI TOAN VE NONH LI TA-LET

A.Kien thoc: A
1. Nonh Ii Ta-let; v N
* gpnh IV Ta-lbt: = 2ABC | AM_ AN
MN // BC AB  AC R c

AM _ AN MN

*HO quf: MN // BC = =0
AB AC BC

B. Bai tap ap dung:
TRUONG THCS TIEN THANG
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1. Bai 1:

Cho t6 giac ABCD, ii6ong thang qua A song song voi BC

cat BD 6 E, iddng thang qua B song song v6i AD cat AC B

0G A
a) chong minh: EG // CD l

b) Gia s AB // CD, chong minh rang AB? = CD. EG
Giai

Goi O la giao fliem cua AC va BD X

a) Vi AE // BC = 2E = 94 (1)
OB OC

BG // AC = 2B = 0C (9
OD OA

Nhan (L) véi (2) ve theo ve ta co: 25 = 9 _ EG//eD
oD OC

b) Khi AB // CD thi EG // AB // CD, BG // AD nen

AB _OA OD _CD __AB CD

- - = = = = AB? =CD. EG
EG OG OB AB EG AB

Bai 2:
Cho ABC vuong tai A, Ve ra phia ngoai tam giac fio cac tam giac ABD vuong can 6 B,
ACF vuong can 6 C. Goi H la giao filem cua AB va CD, K la giao liem cua Ac va BF.

Chdng minh rang:

D
a) AH = AK «
b) AH? = BH. CK F
Gial
B C

Nat AB = ¢, AC =b.
BD // AC (cung vuong goc voi AB)

nen AH_AC b _AH b _AH _ b

= = _= - =
HB BD ¢ HB ¢ HB+AH b+c

TRUONG THCS TIEN THANG
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Hay AH_ b _AH_ b ., _bc (1)
AB Db+c c b+c b+c
AB // CF (cung vuong goc voi AC) nen AR_AB_c_AR_c, AR _ ¢
KC CF b KC b KC+AK b+c
Hay AK_ b _AK_ ¢ _ ,x_be 2)
AC bDb+c b b+c b+c

To (1) va (2) suy ra: AH = AK

b)T(’j ﬁ:A_C:E va &:EZE suy ra AH:KC:AH:KC
HB BD ¢ KC CF b HB AK HB AH

— AH?’=BH.KC

(Vi AH = AK)

3. Bai 3: Cho hinh binh hanh ABCD, ii6dng thang a fii qua A lan 166t cat BD, BC, DC

theo tho to tai E, K, G. Chéng minh rang:

a) AE= EK. EG
b) 1 _ 1 N 1
AE AK AG

¢) Khi iddng thang a thay fioi vo tri nhong van qua A thi tich BK. DG co gia tro khong
foi

Giai A a B

a) Vi ABCD la hinh binh hanh va K € BC nen
AD /I BK, theo:he qua cua fionh li-Ta-let ta co:

D c ©
EK _EB _AE_EK _AE  \E’_EKEG

= =
AE  ED  EG AE EG
AE _DE . AE _ BE

b) Ta co: = ; = nen

AK DB ' AG BD
AE AE_BE DE_BD_, (L 1)y L1 1 (o)
AK AG BD DB BD AK AG AE AK AG

BK:AB:BK: a (1): KC:CG:KC:CG )

¢) Taco:
KC CG KC CG AD DG b DG
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Nhan (1) voi (2) ve theo ve ta co: % = %: BK. DG =ab khong fioi (Via=AB; b=

AD la fio dai hai canh cua hinh binh hanh ABCD khong fioi)
4. Bai 4:

Cho t6 giac ABCD, cac fiiem E, F, G, H theo tho t6 chia trong B
cac canh AB, BC, CD, DA theo t¢ so 1:2. Chéng minh rang:
a)EG=FH

b) EG vuong goc vo6i FH

Gial

Goi M, N theo tho t0 la trung fliem cua CF, DG

TacoCM=Xcr=ipcBM_1 _ BE_BM_1
2 3 BC 3 BA BC 3

EM BM 2 2

=EM//AC = —=— == =EM=—-AC (1)
AC BE 3 3
Tuong tu, ta c6: NF // BD = NF_CF 22 NF:EBD(Z)
BD CB 3 <

mu AC = BD (3)
T6 (1), (2), (3) suy ra: EM = NF (a)

Tuong tu nhu trén ta c6:MG // BD, NH // AC vi MG = NH = %AC (b)

MEt kh_c EM // AC; MG// BD Vi AC L BD =EM L MG = EMG = 90°(4)

Tuong tu, ta ¢c6: FNH =90°(5)

T6 (4) vp (5) suy ra. EMG = FNH = 90° (C)

T0 (a), (b), (c) suy ra AEMG = AFNH (c.g.c) => EG=FH

b) Géi giao ®i0m cfia EG vp FH Iy O; cfia EM v FH Iy P; cfia EM v FN I Q th
PQF = 90° = QPF + QFP = 90° my QPF = OPE (®&i ®Inh), OEP = QFP (AEMG = AFNH)
Suy ra EOP = PQF=90° = EO L OP = EG L FH

5. Bui 5:
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20 CHUYEN DE BOI DUGNG TOAN 8
Cho hxnh thang ABCD ¢& ®,y nh&a CD. T D vé duong thang song song vé6i BC, cat AC tai

M va AB tai K, Tir C v& dudong thiang song song v6i AD, cat AB tai F, qua F ta lai v& dudng
th¥ng song song vii AC, c¥t BC tti P. Cheng minh r»ng

a) MP /[ AB

b) Ba dudng thang MP, CF, DB dong quy

Gifi

a) EP /I AC = % = % (1)

AK J//CD = M - DC ) D c
AM  AK

c.ctg gi,c AFCD, DCBK la c,c hxnh bxnh hunh n2n

AF=DC, FB = AK (3) M o\P

C ~ CP CM
KOt h1p (1), (2) vu (3) ta ca PB-AM MP /[ AB

| A K F B
(8nh IY Ta-1bt ®@f0) (4)

b) Gai | Iy giao ®i0m cfia BD v CF, ta ¢: B CM _ DC GDC
PB” AM - AK~ FB

DC Dl CP

Mp 28 _Plporsripe)y = LB LipipeiraB 5)
FB IB PB IB

Tix (4) va (5) suy ra : qua P c6 hai duong thang IP, PM ciing song song v6i AB // DC nén
theo ti2n ®0 ¥clt thx ba ®i0Om P, 1, M th¥ng hang hay MP @i qua giao ®i0m cfia CF vy DB
hay ba duong thang MP, CF, DB ®ang quy

6. Byi 6:

Cho'A ABC ¢6 BC < BA. Qua C ké dudng thing vuong godc véi tia phan gidc BE ctia ABC;
duong thang nay cat BE tai F va cat trung tuyén BD tai

G. Chgng minh r»ng ®on thing EG bk ®on th¥ing DF B

chia lyum hai phCn b»ng nhau

Gifi M
Gai K Iy giao ®i0m cfia CF v AB; M Iy giao ®i0m cfia
DF v BC

AKBC c6 BF vura 1a phan gidc vura 1a dudng cao nén
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AKBC cOn tti B = BK =BC vy FC = FK

Mat khac D 1a trung diém AC nén DF la duong trung binh cia AAKC = DF // AK hay
DM /I AB
Suy ra M Iy trung ®i0m cfia BC

DF = %AK (DF 12 dudng trung binh ciia AAKC), ta c&

BG _ BK (doDF//BK) = 25 = BX_ZBK ()
GD DF GD DF AK
Matkh ¢ CE_DC-DE_DC_, AD , \, Ap=pc)_, CELAE-DE_DC ,; AD
DE DE DE DE DE DE DE DE
Hay SE_AE-DE ;A% ,_ A8 5w 25=25. D6 DR/ AB)
DE DE DE DF DE DF
Suyra CE_AK+BK , 2AK+BK) ,noppadayg  CEL2AK+BK) , 28K
DE DE AK 2 DE AK AK
~ BG CE
To()vp(2)suyra — = =— = EG//BC
(D (@)suyra == === =

@ mOF (_ FO

Gai giao @i0m cfia EG vyt DF Iy O ta c& 28 = } _, 0G =OE
MC MB FM

Bui tEp vO nhy

Bui 1:

Cho tg gi,c ABCD, AC vy BD c¥%t nhau ti Q. Pudng thang qua O va song song véi BC cit
AB & E; duong thiang song song véi CD qua O cit AD tai F

a) Chgng minh FE // BD

b) Tir O ké e¢dc duong thang song song v6i AB, AD cit BD, CD tai G va H.

Chgng minh: CG. DH = BG. CH

Bui 2:

Cho hxnh bxnh hunh ABCD, ®i0m M thuéc ctnh BC, ®i0m N thuéc tia ®¢i cfia tia BC sao
cho BN = CM; céc dudng thing DN, DM cit AB theo thif tu tai E, F.

Chgng minh:

a) AE* = EB. FE

b) EB :(ﬂJ "EF
DF

TRUONG THCS TIEN THANG
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CHUYEN NE 7 — CAC BAI TOAN SO DUNG NONH LI TALET VA

TINH CHAT NOONG PHAN GIAC

A. Kien thoc:

2. Tinh chat Aid6ng phan giac:

AABC ,AD la phan giac goc A = Bb A8
CD AC

. - BD' AB
AD’la phan giac goc ngoai tai A; — = ~—
phan glat goc ng CDl mAC

B. Bai tap van dung
1. Bai 1:

Cho AABC co BC =a, AB =b, AC =, phangiac AD

a) Tinh fio dai BD, CD

b) Tia phan giac Bl.cua goc B cat AD 0 I; tinh tz so: D

Giai

a) AD la phan giac'cua BAC nen 22 - 2B _¢
CD AC b

BD (o BD (o ac
= = = = =BD=
CD+BD b+c a b+c b+c

ac _ ab

b+c b+c

DofioCD =a -

Al AB

Al

ac _b+c

b) Bl la phan giac cua ABC nen I~

BD b+c a

(ox
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2. Bai 2:

Cho AABC, co B< 60° phan giac AD
a) Chong minh AD < AB
b) Goi AM la phan giac cua AADC. Chéng minh rang

BC >4 DM A
Giai
——— A~ A A C O-A
a)Taco ADB=C+ 2> A*FC _180-B_4p
2 2 2
— ADB > B = AD < AB
c ™M D B
b) GoiBC=a, AC=b,AB=c,AD=d
Trong AADC, AM la phan giac ta co
DM _AD DM _ AD DM __AD
CM AC CM+DM AD+AC «CD AD+AC
= DM = CD.AD =CD'd;CD:a—b(Vandu‘ngbai 1):>DM:¢
AD+AC b+d b+c (b +c)(b +d)

4ahd

Nec/m BC>4DMtac/m a> — "~
(b +c)(b +d)

hay (b + d)(b + ) > 4bd (1)

Thatvay :doc>d = (b+d)(b +c) > (b+d)? > 4bd . Bat fiang thoc (1) fivéc c/m
Bai 3:

Cho AABC, trung tuyen AM, cac tia phan giac cua cac goc AMB , AMC cat AB, AC
theo thd t6 6 Dva E

a) Chong minh DE // BC

b) Cho BC =a, AM =m. Tinh fio dai DE

¢) Tim tap hép cac giao diem | cua AM va DE neu AABC co BC

co fiocnh, AM = m khong fioi

d) AABC co fiieu kien gi thi DE la fiddng trung binh cua no

| ]
T I

B M ] C
TRUONG THCS TIEN THANG
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Gial
a) MD la phan giac cua AMB nen 22 - MB (9
DB MA
ME la phan giac cua AMC nen E2 - MC (9
EC MA
T6 (1), (2) va gia thiet MB = MC ta suy ra %:% — DE // BC
m- %
b) DE//IBC = DE_AD _ Al Rt DE=x = X2 _ 44 2m
BC AB AM a m a+2m
c) Taco: Ml = % DE = ai'r;m khong foi = | luon cach M mot fiean khong fioi nen tap

a.m

hop cac fiiem | la fiddng tron tam M, ban kinh Ml = =
a m

(Tr6 giao fliem cua no VvOoi

BC

d) DE la fidéng trung binh cua AABC « DA =DB < MA =MB < AABCvuong 6 A
4. Bai 4:

Cho AABC ( AB < AC) cac phan giac BD, CE

a) N66ng thang qua D va song song voi BC cat AB 6

K, chéng minh E nam gita B va K A

b) Chdong minh: CD > DE > BE

Giai KE %

a) BD la phan giac nen

AD _ AB _ AC L AE (AD AE () M B ¢

=
DC BC BC EB DC EB

Mat khac KD // BC nen 22 _AK (2)
DC KB

" + +
ToO (1) va (2) suy ra AK < AE = AK + KB < AE + EB
KB EB KB EB

AB _AB _ kB>EB = E nam gida K va B
KB EB
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b) Goi M la giao fiiem cua DE va CB. Ta co CBD = KDB (Goc so le trong) = KBD = KDB

ma E nam gida K va B nen KDB > EDB = KBD > EDB = EBD > EDB = EB <DE
Talai co CBD + ECB = EDB + DEC = DEC >ECB => DEC>DCE (Vi DCE = ECB)
SuyraCD>ED = CD >ED >BE
5. Bai 5:
Cho AABC voi ba iddng phan giac AD, BE, CF. Chéng minh

DB EC FA _,

a —.——=1.
DC EA FB
1 1 1 1 1 1

_t _ _ _ _

"AD BE CF BC CA AB’
Giai
DB AB

a)AD la fiddng phan giac cua BAC nentaco: — = 22 (1
) g phang oC AC() -

ToOoNng to: voi cac phan giac BE, CF ta co: EC _ BC (2);
EA BA

FA _ CA >
LA ! C
FB CB() B D

Tog (1); (2); (3) suy ra: DBECFA_ABBCCA_,
DC EA FB AC BA CB

b) 8&t AB=c,AC=byBC=a,AD=d,.

Qua C ké dudng thang song song véi AD , cit tia BA & H.

Theo 8L Talbt ta ca: ADEEA = AD = BA.CH = ¢.CH __¢ .
CH BH BH BA+AH b+c

Do CH < AC + AH= 2h n?n: d, <22 :i>ﬁ=1[1+1j@i>l(l+lj
b+c d, 2bc 2(b c d, 2\b c

a

1 1(1 1 1 1/1 1
Chu inh 5: —>—|—+—| VU —>-|—+—| Non
ung minh tuong tu ta cé q, Z(a cj U g Z(a b) n

1 1 1 1 1 1 1
1,1,101 [u){u){uj @_+_+_>_.2(_+_+_j
d, d, d. 2[\b ¢/ \a c) la b d, d, d 2 \a b c
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Bui tEp vO nhy

Cho AABC co BC =a, AC=b, AB =c (b > c), cac phan giac BD, CE
a) Tinh fio dai CD, BE roi suy ra CD > BE

b) Ve hinh binh hanh BEKD. Chéng minh: CE > EK

¢) Chéng minh CE > BD

CHUYEN NE 8 — CHO SO TAN CUNG

A. Kien thoc:

1. Mot so tinh chat:

a) Tinh chat 1:

+ Cac so co chd so tan cung la 0; 1; 5; 6khi nang len luy thda bac bat ky nao thi chd so
tan cung khong thay foi

+ Cac so co.chd so tan cung la 4; 9 khi nang len luy thda bac le thi chd so tan cung
khong thay fioi

+ Cac so co ché so tan cung la 3; 7; 9 khi nang len luy théa bac 4n (n N) thi chd so tan
cunglal

+ Cac so co chdé so'tan cung la 2; 4; 8 khi nang len luy théa bac 4n (n N) thi chd so tan
cung la 6

b) Tinh chat 2: Mot so t6 nhien bat ky khi nang len luy théa bac 4n + 1 (n eN) thi cho so
tan cung khong thay foi

¢) Tinh chat 3:
TRUONG THCS TIEN THANG
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+ Cac so co chd so tan cung la 3 khi nang len luy théa bac 4n + 3 (n eN) thi chd so tan

cung la 7; Cac so co chd so tan cung la 7 khi nang len luy théa bac 4n + 3 (n eN) thi
cho so tan cung la 3

+ Cac so co chd so tan cung la 2 khi nang len luy théa bac 4n + 3 (n eN) thi chd so tan
cung la 8; Cac so co ché so tan cung la 8 khi nang len luy thda bac 4n + 3 (n N) thi cho
so tan cung la 2

+ Cac so co chd so tan cung la 0; 1; 4; 5; 6; 9 khi nang len luy théa bac 4n+ 3 (n eN) thi
cho so tan cung la khong fioi

2. Mot so phdodng phap:

+ Tim cho so tan cung cua x = a™ thi ta xet cho so tan cung cua a:

- Neu chd so tan cung cua a la cac cho so: 0; 1; 5; 6 thi cht so tan cung cuax la0; 1; 5; 6
- Neu chd so tan cung cua a la cac cho so: 3; 7; 9 thi :

*Via"=a"""=a".

Neu r la 0; 1; 2; 3 thi cho so tan cung cua x la cho so tan cung cua a’

Neu r la 2; 4; 8 thi cho so tan cung cua x la cho so tan cung cua 6.a"

B. Mot so vi du:

Bai 1:

Tim chd.so tan cung cua

a) 243°: 1672
b) (7°)'s (4" (&)

Giai

7

a) 243°% = 243*2 = 243" 2437
243%co cho so tan cung la 9 nen ché so tan cung cua 243°%1a 9

Taco 2010 = 4.502 + 2 nen 167%°° = 1674 502%2 = 1674°%2 1672
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167*°% co chd so tan cung la 6; 167% co chd so tan cung la 9 nen ché so tan cung cua

167" |a ché so tan cung cua tich 6.9 la 4

b) Ta co:

$)9%- 1=(9-1)(@®+9 +.... 49+ 1) =4k (k eN) = 9° =4k + 1= (7°) = 7%*?
= 7% 7 nen co chd so tan cung la 7

14 = (12 + 2)" = 12" + 12,1482 + ...+ 12.12.2" + 2" chia het cho 4, vi cac hang t&
tro6c 2 fieu co nhan t6 12 nen chia het cho 4; hang t6 2** =4’ chia het cho 4 hay

14" = 4k = (14*)" = 14" co chd so tan cung la 6
+) 5% co chd so tan cung la 5 nen (56)7: 5.(2k+1) = 5.2k +1)—1=44q(k, q €N)
- 5.(2k+1)=49+1 = [(45)6}7: 4"*1 = 4% 4'¢o chd so tan cung la ché so tan cung

tich6.4 la4

Bai 2: Tim ché so tan cung cua

A=2'+3"+4°+5% + . +2004%%

Gial

a) Luy thoa cua moi so hang cua A chia 4 thi do 1(Cac so hang cua A co dang n*"=2*1
(n € {2; 3; .«-; 2004}) nen moi so.hang cua A va luy théa cua no co chd so tan cung
giong nhau (Tinh chat 2) nen chd so tan cung cua A la chd so tan cung cua tong cac so
hang

TO 2 fien 2004 co 2003-so hang trong fio co 2000 : 10 = 200 so hang co ché so tan cung
bang 0,Tong cac cho so tan cung cua A la
2+3+.4+9)+199.(1+2+..4+9)+1+2+3+4=9009 co chod so tancungla9

Vay A co chd so tan cung la 9

Bai 3: Tim
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a) Hai ché so tan cung cua 3%%; (77)'

b) Ba chd so tan cung cua 3*%°

c) Bon ché so tan cung cua 5™

Gial
a) 3% =3.3%8 =3, 9™ = 3,(10 — 1)*° = 3.(10*° — 499.10*® + ...+499.10 — 1)
= 3.[BS(100) + 4989] = ...67

7=(8-1)=BS(8)-1=4k+3 = (77) =7%"*=7° 7% =343.(...01)* =

50.49

b) 31 =9 = (10— 1)*° = 10°° - 50. 10*° + ..+ ==~ 10— 50.10+ 1

=10% - 50. 10 + ..+ 4—29 5000 — 500 + 1 = BS(1000) + 1 = ...001

Chuy:

+ Neu n la so le khong chi het cho 5 thi-ba cho so tan cung cua n'® la 001

+ Neu mot so to nhien n khong chia het cho 5 thi 'n'® chia cho 125 do 1

HD C/m:n=5k+ 1;n=5k +2

+ Neu n la so le khong chia het cho 5 thi n'®! va n co ba ché so tan cung nhé nhau
c) Cach 1: 5* = 625

Ta thay so (:..0625)" = ...0625

5199 = g2 - 95 (5%'= 25.(0625) = 25.(...0625) = ...5625

Cach 2: Tim'so'dd khi chia 5™ cho 10000 = 2*. 5*

Tathay 5* — 1 chiahetcho 5* — 1 = (52 — 1)(5% + 1) chia het cho 16

Taco; 5% =5° (58"% _1) +5°

Do 5° chia het cho 5% con 5*% — 1 chia het cho 16 nen 5°(5'*® — 1) chia het cho 10000
Ta co 5°= 15625

Vay bon ché so tan cung cua 5" la 5625

Chuy: Neu viet 5% = 52, (51992 _ 1) + 52
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Ta co: 5% — 1 chia het cho 16; nhéng 5% khong chia het cho 5*

Nhé vay trong bai toan nay ta can viet 5°* d86i dang 5"(5*** "= 1) +5":n > 4 va
1994 — n chia het cho 4

C. Van dung vao cac bai toan khac

Bai 1:

Chéng minh rang: Tong sau khong la so chinh phééng

a) A = 19+ 5+ 1995 + 1996% (ke N, k chan)

b) B = 20042 + 2001

Gial

a) Ta co:

19* co ché so tan cung la 1

5 co ché so tan cung la 5

1995% co chd so tan cung la 5

1996 co chd so tan cung la 6

Nen A co cho so tan cung la ch6 so tan cung cua tong cac chd so tan cung cua tong
1+5+5+6=17, co chd so tan cung la 7 nen khong the la so chinh ph6dng

b) Ta co :k chan nen k =2n (n € N)

2004%°%% = (2004%)° = (2004412 = (...6)"%" |a luy thda bac chan cua so co chd so

tan cung la 6 nen co chd so tan cung la 6 nen B = 20042

+ 2001 co cho so tan cung la
7, do fio B khong la so chinh ph6dng

Bai 2:

Tim so do khi chia cac bieu théc sau cho 5

a) A =2"+3%+4° +..+2003*®

b) B = 2° + 3" +4 +...+ 2005%%

Gial
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a) Cho so tan cung cua A la cho so tan cung cua tong

2+3+..+9)+199.(1+2+..+9)+1+2+3=9005

Cho so tan cung cua A la5 nenchiaAcho5d6 0

b)T60Ng t6, chd so tan cung cua B la ché so tan cung cua tong
B8+7+4+5+6+3+2+9)+199.(1+..+9)+8+7+4+5=9024
B co ch0 so tan cung la 4 nen B chia 5 d6 4

Bai tap ve nha

Bai 1: Tim cho so tan cung cua: 3'%; (7°)’; 3% + 2% + 71° - 8

Bai 2: Tim hai, ba chd so tan cung cua: 3°*; (27}

Bai 3: Tim so do khi chia cac so sau cho 2; cho 5:
a) 3% 14" + 15
b) 2009%°*° — 20082

CHUYEN NE 9 — NONG DO

A. Nonh nghoa:

Neu hai so'nguyen ava b co cung so do trong phep chia cho mot so t6é nhien m = 0 thi
ta noi a nong do6 voi b theo mofiun m, va co flong do théc: a = b (mod m)

Vidu:7 = 10 (mod 3) , 12 = 22 (mod 10)

+Chuy:a=b(modm) < a—b:im

B. Tinh chat cua fiong do thdc:

1. Tinh chat phan xa: a = a (mod m)

2. Tinh chat fioi x6ng: a = b (mod m) = b = a (mod m)

3. Tinh chat bac cau: a = b (mod m), b = ¢ (mod m) thi a = ¢ (mod m)
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4. Cong, tro tong ve: °= b(mOdm):aJ_rcEbJ_rd(modm)
¢ = d(mod m)

He qua:
a)a=b(modm) = a +c =b+c(modm)
b)a+b =c(modm) = a =c-b(modm)

c)a=b(modm) = a+km =b (modm)

5. Nhan tong ve : {a b (mod m):>ac = bd (mod m)
c d (mod m)

He qua:

a)a=b(modm) = ac =bc (mod m) (c € 2)

b)a =b (modm) = a" = b" (mod m)

6. Co the nhan (chia) hai ve va mofiun cua mot fiong.do théc voi mot so nguyen déong
a =b (mod m) & ac = bc (mod me)

Chang han: 11 =3 (mod 4) < 22 = 6 (mod 8)

7 {ac = bemodm o _ b (modm)

c,m=1
Chang han : {16 = 2(mod 7):>8 = 1 (mod 7)
2,7=1
C. Cac vi du:
1. Vidu1:

Tim so dé khi chia 92% cho 15

Gial

Tathay 92 = 2 (mod 15) = 92* = 2% (mod 15) (1)

Lai co 2* = 1 (mod 15) = (2%%. 2% = 4 (mod 15) hay 2* = 4 (mod 15) (2)
T6 (1) va (2) suy ra 92%* = 4 (mod 15) toc la 92* chia 15 thi do 4

2. Vidu 2:
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Chéng minh: trong cac so co dang 2" — 4(n  N), co vo so so chia het cho 5

That vay:
T62* = 1 (mod 5) =2%* = 1 (mod 5) (1)
Lai co 22 = 4 (mod 5) (2)
Nhan (1) vdi (2), ve theo ve ta co: 2**2 = 4 (mod 5) = 2**2 -4 = 0.(mod 5)
Hay 2*¢*2 - 4 chia het cho 5 voi moi k = 0, 1, 2, ... hay ta fio6c vo-s0 so dang 2" — 4
(n € N) chiahet cho 5
Chu y: khi giai cac bai toan ve filong dg, ta th66ng quan tam fiena =+ 1 (mod m)
a=1(modm) = a" =1 (mod m)
a=-1(modm) = a" = (-1)" (mod m)

3. Vidu 3: Chéng minh rang
a) 20" — 1 chia het cho 11 b) 2% + 3% chi het cho 13
c) 555%% + 222°*° chia het cho 7
Gial
a)2° = -1 (mod 11) (1); 10 = - 1 (mod 11) = 10° = - 1 (mod 11) (2)
T6 (1) va (2) suy ra2>. 10° = 1 (mod 11) = 20° = 1 (mod 11) =20°—1 = 0 (mod 11)
b) 2° = - 1 (mod 13) = 2* = - 1 (mod 13) (3)

3® = 1(mod 13) ‘= 3* = 1 (mod 13) (4)
To B) va (@) suy ra2¥® +3% = -1+ 1 (mod 13) = 2% + 3% = 0 (mod 13)
Vay: 2*° + 3% chi het cho 13
c) 555 = 2 (mod 7) = 555°% = 2?2 (mod 7) (5)

2 =1(mod7) = (2%™ = 1 (mod 7) = 555%? = 1 (mod 7) (6)
222 = -2 (mod 7) = 222> = (-2)**° (mod 7)
Lai co (-2)° = -1 (mod 7) = [(-2)*]** = -1 (mod 7) = 222°° = -1 (mod 7)
Ta suy ra 555%% + 222°*° =1 -1 (mod 7) hay 555%%* + 222 chia het cho 7
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4.Vidu4: Chéng minhrangso 22" + 7 chia het cho 11 v6i moi so t6 nhien n

That vay:Ta co: 2° = - 1 (mod 11) = 2'° = 1 (mod 11)

Xet so do khi chia 2*"** cho 10. Taco: 2* = 1 (mod 5) = 2*" = 1 (mod 5)

= 22" =2 (mod 10) = 2"t = 2 (mod 10) = 2*"* ' =10k + 2

Nen 2" +7=2"%*"247=4 2%+ 7=4(BS11+1)*+7=4.(BS 11+ 14 + 7
=BS 11 + 11 chia het cho 11

Bai tap ve nha:

Bai 1: CMR:

a) 28 — 1 chia het cho 29

b)Trong cac so co dang2" — 3 co vo so so chia het.cho 13

Bai 2: Tim so do khi chia A = 20 + 222 + 1996%°% cho 7.

CHUYEN NE 10 — TINH CHIA HET NOI vOI NA THOC

A. Dang 1: Tim dé cua phep chia ma khong thdic hien phep chia

1. Na théc chia co dang x — a (a la hang)

a) Nonh 1i Bédu.(Bezout, 1730 — 1783):

So do trong phep chia fia théc f(x) cho nho théc x — a bang gia tro cua f(x) tai x = a
Taco: f(x) =(Xx=a). Q(x) +r

Nang théc fiung voi moi x nen vdi x = a, ta co

f(a) =0.Q(a) +rhay f(a) =r

Ta suy ra: f(x) chiahetchox—a < f(a) =0

b) f(x) co tong cac he so bang 0 thi chia hetcho x — 1

¢) f(x) co tong cac he so cua hang t6 bac chan bang tong cac he so cua cac hang to bac

le thi chiahetchox + 1 ’ ’
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Vi du : Khong lam phep chia, hay xet xem A = x* — 9x? + 6x + 16 chia het cho

B=x+1, C=x-3khong

Ket qua:

A chia het cho B, khong chia het cho C

2. Na thoc chia co bac hai trd len

Cach 1: Tach fia thdc bo chia thanh tong cua cac fia thdc chia het cho fia thoc chia va d6
Cach 2: Xet gia tro rieng: goi th66ng cua phep chia la Q(x), dé la ax + b thi
f(x) =9(x). Q(x) +ax +b

Vi du 1: Tim dé cua phep chia x” + x*> +x*+ 1 cho x* — 1

Cach 1: Ta biet rang x*" — 1 chia het cho x* — 1 nen ta tach:

X +x°+x3+1=(x"=x) + (X°=x) +(¢ = x) + 3x+ 1

=x(xX*=1) + x(x* = 1) + x(x* = 1) + 3x + 1 chiacho x*= 1 d6 3x +1
Cach 2:

Goi théong cua phep chia la Q(x), do la'ax + b, Ta co:

X" +x°+x3+1=(x-1)(x + 1).Q(x) + ax + b vdi moi x

Nang théc fiung voi moi x nen voi x =1, taco 4 =a + b (1)
vOoix=-1taco -2=-a+b(2)

To (1) va(2)suyraa=3,b=1nentafddocdola3dx+1

Ghinho:

a" —Db" chiahetchoa—b (a = -b)

a"+Db" (nle)chiahetchoa+b(a = -b)

Vidu 2: Tim do cua cac phep chia

a) x* chiachox*+1

b) x*” + x° + x* + x cho x* — 1

O xP+xP+xt+x+7cho x¥*+1
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Gial

a) x* = x* — x + x = x(x™® = 1) + x = x[(x*)*® — 1] + x chia cho x*_1 d8 x nen chia cho
x? +1ddx

b) X +x? + X3+ x= (x*' = x) + (= x) + (* = X) + 4x

= x(x*®* = 1) + x(x® = 1) + x(x* — 1) + 4x chiacho xX* — 1 do 4x
OXP+x®+x+x+7=x(x®+1) +x(* + 1) +x(x°+ 1) —2x+ 7

chiachox?+1do —2x+7

HO sé the 2
cha®athgc
bb chia

B. S6 fioc HORNO
1. SO fio
Ne tim ket qua cua phep chia f(x) cho x — a

(a la hang so), ta s6 dung s fio horno

HO sé
cfia®a
thac chia

Neu fia thoc bi chia la agx® + a;x® + asx + as,
fia thoc chia la x — a ta n66¢ thoong la

box? + byx + b,, do r thi ta co

a|bg=ag|by=abgtas|hy=ab;+a,| r=ab,+a;

Vi du:
Nathoc bo chia; x® -5x2 + 8x — 4, fia thoc chia x — 2

Taco sb o

1 -5 8 -4

2 1 2.1+(-5)=-3 |2.(-3)+8=2 |r=2.2+(-4)=0

Vay: x* -5x% + 8x — 4 = (x — 2)(x* — 3x + 2) + 0 la phep chia het
2. Ap dung sé fio Hornd fie tinh gia tro cua fia thoc tai x = a

Gia tro cua f(x) tai x = a la so d6 cua phep chia f(x) cho x — a
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1.Vidu1l:

Tinh gia tri cua A = x> + 3x* — 4 tai x = 2010

Ta co sob io:

1 3 0 -4

a=2010 1 ]2010.1+3=2013 |2010.2013+0 2010.4046130 — 4
=4046130 = 8132721296

Vay: A(2010) = 8132721296

C. Chodngs minh mot ia théc chia het cho mot fia thdc khac

I. Phdong phap:

1. Cach 1: Phan tich fia thoc bo chia thanh nhan t6 co mot thoa so la fia thoc chia

2. Cach 2: bien fioi fia thdc bo chia thanh mot tong cac fia thdc chia het cho fia théc chia
3. Cach 3: Bien fioi t66ng fio6ng f(x):: g(x) < f(X) £ g(X) : g(x)

4. cach 4: Chéng to moi nghiem cua iia thoc chiafieu la nghiem cua fia thdc bo chia

1. Vidu

1.Vidu 1:

Chéng minh rang: x®" + x*" + 1 chia het cho x*" + x" + 1

Taco: X+ x"+ 1 =x3+ 2x" + 1 - x* = (X" + 1) - x™ = (x™ + x*" + 1)( x*" - X" + 1)
Talaico: X" +x" +1=x"+2x" + 1 = x" = (x* + X"+ 1)(x*" - x" + 1)

chiahet chox®” + x" + 1

Vay: x®" + x* +1 chia het cho x*" + x" + 1

2.Vidu 2:

3m+1+ 3n+2

Chong minh rang: X X + 1 chia hetcho x*+ x + 1 vdéimoim, n € N

3m+1 3n+2 3m+1 3n+2

Taco: X +x"T2 41 =x X HXT P+ X+ 1

= XM= 1) + X303 = 1) + (3 + x + 1)

Vi x™ — 1 va x®" — 1 chia het cho x> = 1 nen chia het cho x*> + x + 1
TRUONG THCS TIEN THANG
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3m+1 3n+2

Vay: x + X + 1 chia hetcho x* + x + 1 véi moim, n € N
3. Vidu 3: Chdng minh rang
fO)=x¥ +x®+x""+ ... +x* + 1chiahetchog(x) = x* +x® + x" + ...+ x+1
Taco: fX)—g(x) = xP =+ xB—x®+x"—x"+ .. +xP=x +1-1

=x°(x® = 1) + x3(x¥ = 1) + ...+ x(x*® = 1) chia het cho x°—1
Max®—1=(x—1)(x*+x®+x" +...+ x + 1) chia het cho x* + x® +x" +..+ x + 1
Suy ra f(x) — g(x) chia hetchog(x) = x* + x® + x’ +..+x + 1
Nen f(x) =x® +x®+x"+ ...+ x™ +1 chiahetchog(x) = x>+ x %'+ ...+x +1
4.Vidu4: CMR: f(x) = (X* + x— 1)+ (x*- x + 1) — 2 chia het cho g(x) = x* — x
Na théc g(x) = x* — x = x(x — 1) co 2 nghiem lax=0vax = 1
Tacof(0)= (-1)+1°-2=0 = x =0 la nghiem cua f(x) = f(x) chda thda so x
f(1)= (1*+1-1)2+(1°-1+1)-2=0 = x =1 langhiem cua f(x) f(x) chda thda so
X —1, ma cac th0a so x va x — 1 khong co nhan t6.chung,.do fio f(x) chia het cho x(x —
1)
hay f(x) = (X* + x — 1) + (x* - x + 1) -2 chia het cho g(x) = x* — x
5. Vi du 5: Chéng minh rang
a) A=x>—x’—x"° chiahetchoB=x*—x +1
b) C = 8x°— 9x® + 1 chiahet cho D = (x — 1)
) C(x) = (X +1)* — x*" — 2x — 1 chia het cho D(x) = x(x + 1)(2x + 1)
Gial
A= X=X =X = (P —x+1) = (< +1) - (x¥** = x)
Taco:x*—x+1chiahetchoB=x*—x+1
x? + 1 chia het cho x* + 1 nen chia hetcho B=x*—x +1

1945

X% — x = x(x*

— 1) chia het cho x® + 1 (cung co nghiem la x = - 1)

nen chiahetcho B=x>—x +1
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Vay A =x* —x? —x®® chiahetchoB=x*—x +1

b)C=8x"—9x®+1=8x"-8 -9x®+9=8(x"-1)-9(x* - 1)
=8(x =10+ X"+ .. +1)—9(x = 1)(X"+x° + ..+ 1)
=(x=1)BC-x"=x*—x*=x*'=x*=x*—x —1)
(8x% —x" = x® = x* = x* = x* = x* — x — 1) chia het cho x — 1 vi co tong he so bang 0
suyra (x—1)(8x%—x’ —x®—x*>—x* = x® = x?* = x — 1) chia het cho (x =1)?

¢) Na théc chia D (x) = x(x + 1)(2x + 1) co ba nghiem lax =0, x =- 1, X = -

N |-

Ta co:
C(0)=(0+1)*"—0""-2.0 —1=0 = x =0 langhiem cua C(x)
C(-1)=(-1+1)"-(-1)"-2.(-1)—1=0 =x=-1 langhiem cua C(X)

Loy Iy oy g = 21 -
C( E)—(2+1) (2) 2.( 2) 1=0= X 5 la nghiem cua C(x)

Moi nghiem cua fia théc chia la nghiem cua fia thdc bo chia = fipcm

6. Vi du 6:

Cho f(x) la fia thdc co he so nguyen. Biet f(0), f(1) la cac so le. Chdng minh rang f(x)
khong co nghiem nguyen

Gia s0 x = a la nghiem nguyen cua f(x) thi f(x) = (x — a). Q(x). Trong fio Q(x) la fia théc
co he so.nguyen, do fio f(0) = - a. Q(0), f(1) = (1 —a). Q(1)

Do f(0) laso le nenalasole, f(1) lasolenenl—alasole,mal—alahieucua?2so
le khong the la'so le, mau thuan

Vay f(x) khong co nghiem nguyen

Bai tap ve nha:

Bai 1: Tim so do khi

a) x* chiacho x* + 1

b) X7 + x>+ x¥ + x* + x + 9chox* + 1
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Bai 2: Tinh gia trd cua fia thoc x* + 3x®> — 8 tai x = 2009
Bai 3: Chdéng minh rang

a) x*° + x'% + 1 chia het cho x®° + x** + 1

b) x'°— 10x + 9 chia het cho x* —2x + 1

n+2 2n+1

¢) x*" 2+ 2x™*1 + 1 chia het cho x? + 2x + 1
d) (x + 1)**% + (x — 1)** 2 chia het cho x* + 1

e) (xX"—1)(x"** = 1) chia het cho (x + 1)(x — 1)?

CHUYEN NE 11 — CAC BAI TOAN VE BIEU THOC HOU Tk

A. Nhac lai kien thoc:

Cac b60c rut gon bieu thoc hou tz

a) Tim NKXN: Phan tich mau thanh nhan to, cho tat.ca cac nhan to khac 0

b) Phan tich t6 thanh nhan , chia t6 va mau cho nhan té chung

B. Bai tap:

x*—5x2+4
x* —10x*+9

Bai 1: Cho bieu thc A=
a) Rutgon A

b)timxfie A=0

c) Tim gia tro cua A khi [2x-1|=7
Gial

a)Nkxii :

X'—10x%+9 # 0 & [(XO)?=x] = (9x*=9) 2 0 & X*(X*=1)—9(x*=1) = 0
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x=1

S (C=1)0=9) %0 o (X—1)X+1)X—=3)(X+3) # 0 71 {”ﬂ
X#3 X # £3
X #-3

To: x'—5x*+4=[(x*)*—x]— (X*—4) =xX*(x* - 1) — 4(x* - 1)
= (=D —4) = (x-1)(X+1)(x - 2)(x +2)
VOi X #+ 1; X =+ 3 thi

_ (X-Dx+1(x-2)(x+2) (x-2)(x+2)
(X-1D(X+1)(x-3)(x+3) (x-3)(x+3)

b)A=0 o %:oc(x—z)(xu):o@x:iz
C) |2x—]4—7 2x-1=7 2Xx=8 Xx=4
T o127 T 2x=—6 T | x=-8

(x-2)(x+2) (4-2)4+2) 12
(x-3)(x+3) (4-8)@4+3) 7

*VOix=4thi A=

*V0oi x = - 3 thi A khong xac fionh
2. Bai 2:

2x3 —7x*> —12x+45

Cho bieu thoc B = —; -
3x° -19x° +33x-9

a) Rutgon B

b) Timx fie B >0

Gial

a) Phan tich mau: 3x® — 19x? + 33x — 9 = (3x® — 9x?) — (10x* — 30x) + (3x — 9)
= (x = 3)(3x* = 10x + 3) = (x — 3)[(3x?* — 9x) — (x — 3)] = (x — 3)*(3x — 1)

Nkxfi: (x —3)°(8x—1) = 0 < X = 3vax = %

b) Phan tich t6, ta co:
2x3 — 7x? = 12x + 45 = (2x° — 6x%) - (X* - 3X) — (15x - 45) = (x — 3)(2x* — x — 15)

= (x = 3)[(2x* = 6x) + (5x — 15)] = (x — 3)*(2x + 5)
TRUONG THCS TIEN THANG
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Vc“)ix;s?,vax;s%

2x° =7x* -12x+45 _ (x-3)°(2x+5) _2x+5

Thi B = - > - =
3x° -19x° +33x-9 (x-3)°(3x-1) 3x-1
[ 1
X>=
3
{3X—1>0 5 1
X>—— X>=
2X+5>0
C)B>()c>2X+5>()c> = 2 &
3x-1 3x-1<0 1
X <= X< ——
2Xx+5<0 3 2
X< ——
3.Bai 3

Cho bieu thoc C:( ! .2 _5—>§j:1;2x
1-x x+1 1-x") x°-1

a) Rut gon bieu théc C
b) Tim gia tro nguyen cua x fie gia tro cua bieu thdc B la so nguyen
Giai

a) Nkxfi: x = + 1

C:[:l . 2 _5—xjj—2x_]&x+2@—m—5 (x=1)(x+1) -2
1-x x+1 1-x*) x*-1 | (@-x)A+x) | 1-2x  2x-1

b) B co gia'tro nguyen khi x la so nguyen thi % Cco gia tro nguyen

2X—-1=1 x=1
2x-1=-1 x=0
=
2x-1=2 Xx=15
2X-1=-2 Xx=-1

o 2x—11a0@2) <

Noi chieu Nkx# thi chz co x = 0 thoa man
4. Bai 4

X +x% - 2x
X|x+2|—x*+4

Cho bieu thdéc D =

TRUONG THCS TIEN THANG
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a) Rut gon bieu théc D

b) Tim x nguyen fie D co gia tro nguyen
c) Timgiatro cua D khix =6

Gial

a) Neu x +2>0thi |[x+2 =x+2nen

_ XHx-2x XX -2x X(X=1)(x+2) X2 —X
X|x+2=x*+4  x(x+2)-x*+4  X(x+2)—(x—2)(x+2) 2

Neu x+2<0thi |x+2/ =-(x+2)nen

_ XHx-2x XXt -2x X(X=1)(x+2) X
X|x+2=x*+4  —x(x+2)-x*+4 —X(x+2)-(x-2)(x+2) 2

Neux +2=0 < x=-2 thibieuthdc D khong xac fitnh

~ 2_
b) Ne D co gia tro nguyen thi X X

hoac _?X co gia tro. nguyen

X2 =X

) xz-x§2©{x(x-1)§2

Co gia tro nguyen <
g auy {x>-2 X>-2

Vi x(x — 1) la tich cua hai so nguyen lien tiep nen chia het cho 2 vdi moi x > - 2

+) =X co gia trd nguyen X2 X =24 x=2k(k € Z; k<-1)
A = = S X= ; -
; ¢ gy x<-2 |x<-2 ©

2_— p—
c)Khiax:6:>x>-2nenD:X X:6(621)=15

Baitap ve nha

Bai 1:

ChobieuthbcA:(z_X—3_X+ 2-X j:(l— Xj

X+3 X+2 X’ +5x+6 x—1
a) Rutgon A
b) TimxfieA=0;A>0
Bai 2:

TRUONG THCS TIEN THANG
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3y} —7y*+5y-1

Cho bieu thoc B = —=———=
2y -y -4y +3

a) Rutgon B

. ~ 2D -
b) Tim so nguyen vy fie 53 cogia tro nguyen

c) TimsonguyenyifieB > 1

CHUYEN NE 12 — CAC BAI TOAN VE BIEU THOC (TIEP)

* Dang 2: Cac bieu théc co tinh quy luat
Bai 1: Rut gon cac bieu thoc

3 5 2n+1

a) A= 7T 2 T 12
(1.2)°  (2.3) [n(n+1)]

Phodng phap: Xuat phat t6 hang td cuoi fie tim ra quy luat

Ta co 2n+1 _ 2n+1 _i 1 Nen

[n(n+D)]  n*(n+1° n’ (n+2)?

101 1 1 1 1 1 1 1 1 n(n+l)

2 n2 (n+D)? 1 (n+1)?  (n+1)?

o= (L)t 2o 1) o)

2
1K1 (kDk=D) oo

Taco 1- 2 O %
g= 132435 (n-Dh(n+1) 1324..(n-D(n+1) _123.(n-1) 345.(n+1) 1 n+l_n+l
27342 n’ 22.3%.4%.n° 234.(n-Dn" 234.n n 2 2n
c)C= 150,150 150 . 150 - 150.1.(3—1+l—i+ ...... +i—ij
58 8.11 11.14 47.50 35 8 8 11 47 50
= 50.(3—3}50.3:45
5 50 10

TRUONG THCS TIEN THANG
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_ 1 1 1 1 _1(1 1 1 1 1 1
d)D= + + ot ————— = | L+ -~
123 234 345 (n-Dn(n+1) 2112 23 2.3 34 (n—Hn n(n+1)
~ 11 1 _(h=-D(n+2)
2112 n(n+1) | 4n(n+1)
Bai 2:
a) Cho A= m_—l+m_—2+m+ 2 +L;B:£+1+£+ ...... +=.Tinh e
1 2 m-2 n-1 2 3 4 n B

Taco

NS (LI N L B OV T O S S B —(n-1)
1 2 n-2 n-1) (—/——7 1 2 n-2 n-1

_ (1 1 1 1 1 1 1 A _
=n=-+=-+..+——+——|+1l=n|=+..+——+——|=nB = —.=n
1 2 n-2 n-1 2 n-2 .n=i B
b) A= 1 + L Foet 1 + L . B=1+ l+ ...... + !
1.2n-1) 3.(2n-3) (2n-3).3 (2n-1).1 3 2n-1
TinhA:B
Giai
A=i(1+ 1 j+(l+ ! )+ +( 1 +1j+( ! +1j
2n 2n-1 3 2n-3 2n-3 3 2n-1
1 1 1 1 1 1 1
=—/|1+—+...... + + + + o +—+1
2n K 3 2n-1 2n-3j (2n-1 2n -3 3 ﬂ
:i.Z. 1+1+ ...... + L + ! =i.2.B :ézi
2n 3 2n-1-2n-3) 2n B n
Bai tap ve nha
Rut gon cac bieu théc sau:
2 2 2 2
a)i+i+ ...... T b)zl.z?’.z5 ...... nz
1.2 23 (n-1n 2°-14°-16°"-1 (n+1)°-1
1 1 1

+ —
123 234 n(n + 1)(n +2)

* Dang 3: Rut gon; tinh gia tro bieu théc thoa man Aieu kien cua bien

TRUONG THCS TIEN THANG
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Bai 1: Cho x+£:3. TVnh gi, trb cfia c,c biu thgc sau :
X

a)A:x2+i2; b)B:x3+i3; c)C:x4+i4; d)D:x5+i5.
X X X X
Léi gif
1 1Y
a)A:x2+—2:[x+—] —2=9-2=7":
X X

3
b) B:x3+i3: x+£) —3[x+£]:27—9:18 ;
X X X

2

1 (., 1Y) _
c) C=x =X g —2=49-2=147;

X
2 1 3 1 5 1 1
X X X X
Bai2: Cho X+Y+2-2(1):2+245-5
a b ¢ X y z

Tinh gia tro bieu théc D = [gj + [gj + (Ej

TO (1) suy rabcx +acy + abz =0 (3)
TO (2) suy ra

CIONG Ty o= () (e (2o 3
X y z Xy Xz yz X y z Xy Xz Yz
Thay (3) vao (4)taco b=4-2.0=4

Bai 3

a b 2C

a) Cho abc = 2; rut gon bieu théc A = + +
ab+a+2 bc+b+1 ac+2c+2

Taco:

a N ab N 2c 3 a N ab N 2c
ab+a+2 abc+ab+a ac+2c+2 ab+a+2 2+ab+a ac+2c+abc

TRUONG THCS TIEN THANG
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_ a N ab N 2C a ab 2 _ab+a+?2 1
ab+a+2 2+ab+a c(a+2+ab) ab+a+2 2+ab+a a+2+ab Cab+a+?2

2 2 2
b) Choa+ b + ¢ =0; rut gon bieu thoc B = az-ta)z-C2+b2-22-a2+C2-lc):2-az

Téa+b+c=0=a=-(b+c) = a°=h’+c*+2bc = a°- b*-c*=2bc

T66Ng t6 ta co: b? - a? - ¢? = 2ac ; ¢ - b? - a® = 2ab (Hoan vi vong quanh), nen

_a’ b2 ¢ a’+p’+c’
+ (1)
2bc 2ac 2ab  2abc

a+tb+c=0=-a=(b+c) = -a=b®+c®+3bc(b+c) = -a’=b®+c*—3abc
o a’+b®+c®=3abc (2)

a’+b’+c® 3abc
2abc  2abc 2

Thay (2) vao (1) taco B = (V| abc = 0)

c) Cho a, b, ¢ téng fioi mot khac nhau thoa man: (a+ b + ¢)? = a? + b? + ¢?

a’ b? c?

Rut gon bieu théc C= — + — +—
a“+2bc b°+2ac ¢ +2ab

To(a+b+c)>=a’+b’+c® = ab+ac+bc=0
— a’+2bc=a?+2bc—(ab+ac +bc) =a’—ab + bc—ac = (a—b)(a—rc)
Toong to: b>+2ac = (h—a)(b—c);c®+2ab = (c—a)(c—b)

a’ N b? . c? _ a’ ] b? . c?
(@-b)@a-¢) (b-a)b-c) (c-a)c-b) (a-b)a-c) (a-b)b-c) (a-c)b-c)

_ a’(b-c) ] b?(a-c) . c*(b-c) _(a-b)a-c)b-c)
@-b)@-c)b-c) (a-b)@-c)b-c) (a-b)a-c)b-c) (a-b)a-c)b-c)

* Dang 4: Chdng minh fang théc thoa man fieu kien cua bien

1. Bai 1: Cho—+i+1
b ¢

Chong minhrang:a+ b +c = abc

T6 (1) suy ra ai+ 1.1 (i s L +ij=4:>2. (ib +bi + ij=4—[i+ R i)

2 bZ 2

TRUONG THCS TIEN THANG
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+b+
:i+i+i:1©a b C 1o a+b+c=abc
ab bc ac abc

2.Bai2:Choa,b,c# Ovpa+b+c= 0thda m-n®ilu kiOn £+£+£: 1
a

b ¢ a+b+tc

Chgng minh r»ng trong ba se a, b, ¢ ca hai sé ®éi nhau.

TO ®a suy ra r»ng : 1 + 1 1 _ 1 :
a2009 b2009 C2009 a2009 +b2009 +C2009
Tacg: £y, 1+ 1 1.1 1 45 o ath @D _
a b ¢ a+b+c a b c a+b+c ab  cla+b+c)
a+b=0 Ja=-D
o (at+h) SBFDEOFT 4 by b+ o)(c+a) =0 bt Cm0 |b—"c
abc(a+b+c)
c+a=0 |c=-a
TO®asuyra: 2000+ 2](3094_ 2:!;09: 2:!)-09+ - + = - =
a b C a (_C)ZOOQ C2009 a2009
1 1 1
2009 | j2009 | 2008 - 52909 _|_(_C)2009 P - 52009
1 1 1 1
a2009 b2009 C2009 - a2009 + b2009 + C2009 '
3. Bai3: Cho & +2,C_ D0 € 2 q
b c a a b ¢

chéng minh rang : trong ba so a, b, ¢ ton tai hai so bang nhau
TO (1) = a’c+ab”* +bc® =b’c+ac* +a’b = a’*(b-c)-a(c®*—b*)+bc(c-b)=0
—{c—b)(@=ac=ab+bc)=0 = (c—b)(@a—b)(a—c) =0 = fipcm
4. Bai 4: Cho (a®—=bc)(b — abc) = (b?— ac)(a—abc); abc = Ovaa= b
Chdng minh rang: §+ % + % —a+b+c
T6 GT = a’h —b’c - a’bc + ab’c® = ab® — a’c — ab’c + a’bc?
& (a%b — ab®) + (a’c — b’c) = abc’(a— b) + abc(a - b)(a + b)

< (@a—Db)(@ab +ac + bc) =abc(a—b)(a+b +c)

TRUONG THCS TIEN THANG
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ab+ac+bc _ 1 1 1
—— —=a+h+c o -+=+>==a+b+c
abc a b ¢
5.Bai5:Choa+b+c= x+y+z-% 5 % - Chéng minh rang: ax® + by? + ¢z

0

TO x+y+z2=0 = xX*=(y+2)*;y? = (x +2)%; 2° = (y + x)?
= ax?+by’+ci=aly +z)° +b(x+z)?+c (y +x)*=

= (b +c)x* + (a + c)y? + (a + b)z* + 2(ayz + bxz + cxy) (1)
T6 a+b+c=0=-a=b+c;-b=a+c;-c=a+b(2)

To % + =+ % =0 = ayz + bxz + cxy =0 (3). Thay (2), (3) vao (1); ta co:

< |oT

ax’+ by’ + cz? = -(ax’ + by?* + ¢z% ) = ax* +by* + ¢z =0

6.Bai 6:Cho 2+ P, © —0; chong minh; —2 > + b ~+ ¢ ~ =
b-c c-a a-b (b-c) (c-a)° (a-b)
2 L A2
T6a+b+c:0:>a:b+c=b—ab+acc
b-c c-a a-b b-c a-c b-a (a-b)(c-a)
a _ b’-ab+ac-c’

< 7= (1) (Nhan hai ve voi i)
(b-c)* (a-b)(c-a)b-c) b-c

To6ng t6, ta co: b __ c? —bc + ba - a? 2): c __ a’—ac+cb-b’ 3)
(c-a)° (a-b)c-a)b-c) (@a-b)* (a-b)c-a)b-c)

Cong tong ve (1), (2) va(3) ta co fipcm

7.Bai 7:
Cho a + b + ¢ = 0: chéng minh: [a'b +b'C+C'aj( c ,_a , b j:9(1)
c a b a-b b-c a
Nat a-b =X; b;zy;ﬂzz = ¢ :l a =£; b =£
b a-b X b-c y c-a z

(1) < ( x+y+z(£ + 1 EJ:

X Yy z
Ta co: x+y+z(£ A lj: [y+z+x+z X+yj(2)

X Yy z X y

TRUONG THCS TIEN THANG
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y+z__(b-c+c-aj c _b’-bc+tac-a®* ¢ c(a-b)(c-a-b) c(c-a-b)

Ta lai co: : = . = -
X a b a-b ab a-b ab(a-b) ab

c[2c-(@a+b+c)] 2c?

N ab - ab 3)

2
Toong to, ta co: —X;Zzzbic(4) XTy_ 2

z

- )

Thay (3), (4) va (5) vao (2) ta co:

2 2 2
1} 3+2C+23.+2b :3+i(a3+b3+c3)(6)

(x+y+2) £+£+— =
X y z ab  bc ac

T6 a+b+c=0= a*>+b*+c*=23abc(7)?

Thay (7) vao (6) ta co: (x+y+z)(§+$+zj :<;+ﬁ 3abc=3+6=9

Bai tap ve nha:

1) cho —+1+1_0 tinh gia tro bieu thoc A = £+—+ﬂ

2 2

X y z Xy z

HDA—XyZ+ Xyz +xyz

~+ 22 ;vandunga+b+c=0= & +b’+c’=3abc
Xy z

2) Cho a® + b® + ¢ = 3abc ; Tinh gia tro bieu thoc A = (% + 1)(2 1)[‘3 1}

y+z L XHZ XHY 4
y z

3) Cho x +y + z = 0; chéng minh rang:

4)Choa+b+c=a’+b*+c*=1; %= =§.Cht‘)ngminhxy+yz+xz =0

< |oT

CHUYEN NE 13— CAC BAIl TOAN VE TAM GIAC NONG DANG

A. Kien thoc:
* Tam giac fiong dang:

a) trobng hop tho nhat: (c.c.c)

TRUONG THCS TIEN THANG
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AABC » AB'C’ o S5 - AC _ BY
AB AC" BYC

b) tréong hop thd nhat: (c.g.c)

AABC = A'B'C’ o 2B - AC . Z_R
AB AC'
c. Trodng hép fiong dang tho ba (g.9)

AABC = A’'B'C’ & A=A B=B

2

AH; A’H’la hai i66ng cao t6ong 6ng thi: % =k (Tz so fiong dang); Sase _.

ABC
B. Bai tap ap dung

Bai 1:

Cho AABC coB=2C, AB =8 cm, BC =10 ¢m.

a)Tinh AC
b)Neu ba canh cua tam giac tren la ba so'td nhien lien tiep thi
A
moi canh la bao nhieu?
Giali
E
Cach 1: B
Tren tia fioi cua tia BA lay filem E sao cho:BD = BC
AC AD C

= AC? = AB. AD =AB.(AB + BD) = AB(AB + BC)
=8(10+8)=144 = AC=12cm
Cach 2:

Ve tia phan giac BE cua ABC = AABE == AACB

AB _AE_BE_AEBE___AC __ Ac?=AB(AB+CB) = 8(8 + 10) = 144
AC AB CB AB+CB AB+CB

= AC=12cm

TRUONG THCS TIEN THANG
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b) Goi AC =b, AB = a, BC =c thi td cau a ta co b’ = a(a + c) (1)

Vib>anencotheb=a+1lhoach=a+2

+Neub=a+1thi(a+1)’=a’+ac «2a+1l=ac <alc—2)=1
=a=1;b=2;c=3(loai)

+Neub=a+2thi a(c—4)=4

- Voi a =1 thic =8 (loai)

- Voi a = 2 thi ¢ = 6 (loai)

-vbia=4thic=6;b=5

Vaya=4;b=5;c=6

Bai 2: D
Cho AABC can tai A, iddng phan giac BD; tinh BD

bietBC=5cm; AC=20cm B c
Gial

Taco —=—== = CD=4cm vaBC=5cm

Bai toan tro ve bai 1
Bai 3:
Cho AABC cantai A va O la trung filem cua BC. Mot iiiem O di fiong tren AB, lay

OB’

fiem E tren AC sao cho CE= =D Chdng minh rang

a) ADBO==AOCE

b) ADOE = ADBQO==AOCE

¢) DO, EO lan 166t la phan giac cua cac goc BDE, CED

d) khoang cach t6 O fien fioan ED khong fioi khi D di fiong tren
AB

Gial
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2 A~ A~
a) To CE= ©oB — CE_OBag-¢ (gt) = ADBO=AQOCE
BD OB D

b) Té cau a suy ra Os= E, (1)
Vi B, O,C thang hang nen O + DOE + EOC =180° (2)
trong tam giac EOC thi E, + C+EOC=180° (3)

To (1), (2), (3) suy ra DOE=B=C

ADOE va ADBO co 29 = %E (Do ADBOAOCE)
DB OC
va 29 - %€ (p50c =0B)va DOE-B-C
DB OB

nen ADOE = ADBO==AQOCE

¢) To cau b suy ra D: = D, = DO la phan giac'cua cac goc BDE

Cung td cau b suy ra E: = E, EO la phan giac cua cac.goc CED

¢) Goi OH, Ol la khoang cach té O fien DE, CE thi OH = Ol,’ma O co fiothh nen OH
khong fioi = Ol khong fioi khi D di fiong tren AB

Bai 4: (Ne HSG huyen Loc ha — nam 2007 — 2008)

Cho AABC can tai A, co BC = 2a, M la trung-fiiem BC, lay D, E thuoc AB, AC sao cho
DME = B

a) Chéng minhtich BD. CE khong fioi

b)Chéng minh DM la tia phan giac cua BDE

c) Tinh chu vi cua AAED neu A ABC la tam giac fieu

Gial

a) Ta co DMC = DME + CME = B + BDM, ma DME = B(gt)

nen CME = BDM, ket hdp vdi B =C (AABC can tai A)

suy ra ABDM == ACME (g.9)

= Bb _BM_ Bp.cE=BM.CM=2? khong fioi
CM CE

TRUONG THCS TIEN THANG
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b) ABDM = ACME = M - BD _ DM _ BD
ME CM ME BM

(do BM = CM)= ADME = ADBM (c.g.cC) = MDE = BMD hay
DM la tia phan giac cua BDE

¢) chéng minh tdéng td ta co EM la tia phan giac cua DEC

ke MH LCE ,MI 1DE, MK 1 DB thi MH = Ml = MK =
ADKM = ADIM

= DK =Dl = AEIM = AEHM = EI=EH

Chu vi AAED la Pagp = AD + DE + EA = AK +AH = 2AH (Vi AH = AK)

AABC la tam giac fieu nen suy ra ACME cung la tam giac ieu CH = %:%
= AH=15a = PAEDZZAH =2.15a=3a
Bai 5:
F
Cho tam giac ABC, trung tuyen AM. Qua filem D thuoc canh
BC, ve i6dng thang song song voi AM, cat AB, ACtaiEvaF « A
a) chong minh DE + DF khong fioi khi D di fiong tren BC E
b) Qua A ve i6ong thang song song vo6i BC, cat FE tai K.
Chbdng minh rang K la trung fiiem cua FE
D
Giai B M c
a) DE // AM = PE = BD e - BD v )
AM  BM BM
DF //AM = 22 = €D _ e CD v = E0 am (2)
AM CM CM BM
ToO (1) va (2) suy ra
DE+DF= B2 am+ E2 am = (2 + QJ.AM = BC Am=2am khong fioi
BM BM BM BM BM
FK _ KA
AK /I B ra AFKA «= AAM : —_—=
b) // BC suy ra C(g.9) = AV - CM (3)

TRUONG THCS TIEN THANG
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EK KA EK KA EK KA EK KA EK KA
=————= (2)

= = = = = = =
ED BD ED + EK BD + KA KD BD + DM AM BM AM CM
(Vi CM = BM)
FK EK

To (1) va (2) suy ra M AM = FK = EK hay K la trung filem cua FE

Bai 6: (Ne HSG huyen Thach ha nam 2003 — 2004)

Cho hinh thoi ABCD canh a co A =60°, mot fiédng thang bat ky qua C cat tia fioi cua
cac tia BA, DA tai M, N

a) Chéng minh rang tich BM. DN co gia tro khong fioi

b) Goi K la giao fiiem cua BN va DM. Tinh so fio cua goc BKD

Giai M
a) BC// AN = MB _ CM 9y 1
BA CN
C
cD//AM = M - AD (o) B K
CN DN
To (1) va (2) suy ra

MB _ AD _ VIB.DN=BAAD=aa=a’ A D
BA DN

b) AMBD vaABDN co MBD = BDN = 120°

MB _ MB CM _ AD_5BD py ABCD la hinh thoi co A =60°nen AB = BC = CD =
BD BA CN DN DN

DA).= AMBD = ABDN

Suy ra M, =B:. AMBD vaABKD co BDM = BDK va M: = B, hen BKD = MBD = 120°
Bai 7:

Cho hinh binh hanh ABCD co fi6dng cheo 16n

AC tia Dx cat SC, AB, BC lan |60t tai |, M, N. Ve e

CE vuong goc voi AB, CF vuong goc voi AD, BG
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vuong goc voi AC. Goi K la filem fioi xdng vo6i D qua I. Chdéng minh rang
a) IM. IN = ID?

DM

p) XM _ DM
KN ~ DN

¢) AB. AE + AD. AF = AC

Giai

a)To AD /I CM = M _ CL 4y
ID Al

T6 CD // AN = C—'I

ID
AN P

To (1) va (2) suy ra %: % hay ID? = IM. IN

DM _ CM DM CM DM _ M-

b) Ta co = = = =
MN MB ~MN+DM MB+CM ~DN. CB

3)

T6 ID = 1K va ID*=IM. IN suy ra IK?=IM. IN

IK _IN_IK-IM _IN-IK_ KM _KN KM _IM¢7 KM _IM CM CM

IM K IM IK IM UK KN IK KN ID AD CB

iy KM _ DM
To@)va(d)suyra — = —

(3)va (4) suyra —= = ==

AE _ AC _
c) Taco AAGB == AAEC = G E:AB.AE = AC.AG = AB. AE = AG(AG + CG) (5)
ACGB » AAFC —2F - €6 _CC ;i cg= AD)
AC CB AD

—AF.AD=AC.CG = AF.AD = (AG + CG) .CG (6)

Cong (5) va (6) ve theo.ve ta co: AB. AE + AF. AD = (AG + CG) .AG + (AG + CG) .CG
< AB. AE + AF. AD = AG? +2.AG.CG + CG? = (AG + CG)* = AC?

Vay: AB. AE + AD. AF = AC?

Bai tap ve nha

Bai 1

Cho Hinh binh hanh ABCD, mot fidéng thang cat AB, AD, AC lan 166t tai E, F, G
TRUONG THCS TIEN THANG
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B, AD _ AC
E AF AG

Choéng minh: A
A

HD: Ke DM // FE, BN // FE (M, N thuoc AC)

Bai 2:

Qua fignh C cua hinh binh hanh ABCD, ke fi6dng thang cat BD, AB, ADO E, G, F
chéng minh:

a) DE?= £ BE?
EG

b) CE? = FE. GE

(GOi y: Xet cac tam giac DFE va BCE, DEC va BEG)

Bai 3

Cho tam giac ABC vuong tai A, iddng cao AH, trung tuyen BM, phan giac CD cat nhau

tai mot fiem. Chong minh rang

2 BH CM AD
HC MA BD

b) BH = AC

CHUYEN NE 14 — PHOONG TRINH BAC CAO

A.Muc tieu:

* Cung co, on tap kien thoc va ky nang giai cac Pt bac cao bang cach phan tich thanh
nhan to

* Khac sau ky nang phan tich fia thoc thanh nhan té va ky nang giai Pt

B. Kien thdc va bai tap:

I. Phéong phap:

TRUONG THCS TIEN THANG
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* Cach 1: Ne giai cac Pt bac cao, ta bien fioi, rut gon fie déa Pt ve dang Pt co ve trai la

mot fia thdc bac cao, ve phai bang 0, van dung cac phdéng phap phan tich fia thoc thanh
nhan td fie fida Pt ve dang pt tich fie giai
* Cach 2: Nat an phu
Il. Cac vi du:
1.Vidu 1: Giai Pt
a) (X+1)%(x+2)+(x—-1)3*x—-2)=12
o . o2C+10X =12 X +5x—6=0 & (xX*—1) + (Bx —5) & (X — 1)(X* +X + 6) =
0

Xx=1

x-1=0 ‘ i ieeog ]
= o 2 ax =1(0VI [ x+ =] +==0 vo nghiem
L2+x+6:0 (x+%} 23 ( ( ZJ 4 ) )

b) x* + x* + 6x—8=0 (1)

Ve phai cua Pt la mot fia thOc co tong cac he so bang 0, nen co mot nghiem x = 1 nen co

nhantd lax —1, ta co

(1) & xX*=x)+(C=x) + (2x*=2x) + (8x—8) =0
oo (X=1D)C+X2+2x+8) o (x=1D[C+2x%) — (xX* +2x) + (4x—8)] =0
o (X=DPEX +2) —x(X +2)+4(X+2) =0 & (Xx—=1)(x +2)(x* =x +4) =0 ....

c) (x=1)>%+(@2x+3)°*=27x3+8

& X =3 +3x—1+8x>+36x*+54x +27 -27x*—8=0

o -18x3+33x°+ 57X+ 18=0 < 6x°-11x*-19x -6 =0 (2)

Ta thay Pt co mot nghiem x = 3, nen ve trai co nhan t6 x — 3:

(2) < (6x3—18x%) + (7x* = 21x) + (2x—6) =0

= BX3(x=3)+ Tx(x=3)+2(x=3)=0 & (x=3)(6x*+7x+2)=0

o (X=3)[(6X* +3x) + (4x +2)] =0 & (x—3)[3x(2x + 1) + 2(2x + 1)] =0

TRUONG THCS TIEN THANG
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o (X=3)(2x +1)(3x +2) .....

d) (X% +5x)% = 2(x* + 5x) = 24 « [(x* +5%)* = 2(x* + 5x) + 1] =25 =0

(¢ +5x-1)%-25=0 & (x*+5x-1+5)((x*+5x-1-5)=0

& (C+5X+4) (C+5x—6)=0 o [(X* +X) +(4x + D][(X* = X) + (6x —6)] =0
sX+1)X+4)X-1)(x+6)=0...

e) (C+x+1)=3(x"+x*+1) & (C+x+1)2-3x*+x*+1)=0

o (C+x+1)=30¢+x+1)(x*-x+1)=0

o (CHx+D[X¥+x+1-=30-x+1)]=0 o (x*+ x+ 1)(-2%* +4x-2) =0
o (C+Hx+1)E=2x+1)=0 o (X2 +x +1)(x—1)*=0...
Hx=x'+x+ X +x+2 o (X*=1) = (X" +x+x2+ x+1) =0

o X=1D) 0+ X+ +x+) -+ +xP+x+1)=0

o X=2)*+x3+x¥+x+1)=0

)X—2=0 x=2

DX+ +X+x+1=0 e (X +X) +(X+D+x2=0 o (x+1D)E+1) +x°=0
o X+ 1P -x+1)+x2=0 o (x+1)2[(x2—2.x.% + %)+%]+x2:o

N (x+1){(X+%jz+%}+x2:0Vo nghiem vi (x+1){(X+%jz+%} > 0 nhéng
khong xay ra dau bang

Bai 2:

a) C+x-2)(X*+%x—38)=12 & (K +x=2)[(xX*+x—-2)—1]-12=0

o (KC+x=2 - +x-2)-12=0

Nat x*+ x—2 =y Thi

C+x—2P2—(X*+x=2)—-12=0 = y*—y—12=0 = (y—4)(y +3) =0
*Y—4=0 o X*+X—-2-4=0 X*+X—-6=0 o< (xX*+3x) = (2x +6) =0

< (X +3)(x—2)=0....
TRUONG THCS TIEN THANG
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*Y+3=0 o X*+Xx—2+3=0 < x*+x+1=0 (vo nghiem)

b) (x — 4)( x —5)(x — 6)( X — 7) = 1680 « (x* — 11x + 28)( x* — 11x + 30) = 1680

Nat x?— 11x + 29 =y , ta co:

(x? — 11x + 28)( x* — 11x + 30) = 1680 < (y + 1)(y — 1) = 1680 < y*=1681 <y =+ 41
y=4l & xX*—11x+29 =41 & x*—11x—12=0(x*—x) + (12x—12) =0

o (X=1)(x +12) = 0.....

*y=-41 o X - 11X +29=-41 o X2 — 11X+ 70=0 « (P 2x. L+ - g
2 4 4

c) (x* — 6x + 9)* — 15(x* — 6x + 10) = 1 (3)

Natx?—6x +9=(x—3)*=y > 0, taco

(3) @y?*—15(y+1)—1=0 &y’ — 15y —16=0 < (y +1)(y=15) =0
VOiy+1=0 < y=-1(loai)

VOiy—15=0 <y=15 = (x—3)*=16< x—3=+ 4

+X—3=4 & x=7

+X—3=-4 ox=-1

d) (% + 1)% + 3x(x? + 1) + 2x* = 0 (4)

Nat x* + 1=y thi

(4) & Yy’ +3xy+ 2x=0 o (> HXy) + (2xy +2X°) =0 < (y +X)(y +2x) =0
+)Xx+y¥=0 o x*+x+1=0: Vo nghiem
Hy+2x=0 e x*+2x+1=0 o (x+1)*=0 o x=-1

Bai 3:

a) (2x + 1)(x + 1)’(2x +3) = 18 < (2x + 1)(2x + 2)*(2x + 3) = 72. (1)
Nat 2x + 2 =y, ta co

D) & (Y-1y(y+1) =72 oYy’ - 1) =72

oy -y —72=0

TRUONG THCS TIEN THANG
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Nat y’=z >0 Thi y*—=y?*—72=0 722-z2-72=0  (z+8)(z-9) =0

*2+8=0 < z=-8 (loai)
*7-9=02=9 oy’=9 o y=+ 3 5x=..
b) (x +1)*+ (x—-3)"=82(2)
Naty=x—1=x+1=y+2;x—3=y—2,taco
2 oy+2)'+(y-2)'=82
oyt +8y° + 24y% + 32y + 16 + y* - 8y® + 24y? - 32y + 16.= 82
o 2y*+48y°+32-82=0 « y'+24y* —25=0
Naty’=z>0 = y*+24y* —25=0 < 2°+2472-25=0« (z—1)(z+25)=0
+)2-1=0=2z=1=y=+1=x=0;x=2
+)z2+25=0 <z=-25(loai)

Chu y: Khi giai Pt bac 4 dang (x + a)* + (x + b)* = ¢ ta tho6ng fiat an phuy = x + #

O)(@d—xP+(x—-2°=32 o (x—2)°—(x—4)°=32

Naty=x—3 =x—2=y+1;x—4=y—1; taco:

(x=2°-(x-4°=32 o (y+1)°- (y-1°=32

oy’ +5y* + 10y + 10y* + 5y + 1 — (y° - 5y* + 10y - 10y* + 5y - 1) =32 =0

= 10y* +20y*=30=0 o y*+2y°—3=0

Naty’2z 20 = y*+2y*—3=0 «2+22-3=0 = (z= 1)@z +3) =0 ........

d) (x- 7)* + (x=8)" = (15 = 2x)*

Natx—7=a;x—8=b;15—2x=cthi -c=2x—15=a+b=-c,Nen
x-*'+(x-8)'=(15-2x)' sa*+b'=c* s a*+b*-c"=0 = a*+b'—(@a+b)'=0

& dab(a® + gab+b2):0 o 4ab{(a+%bj +%b2} =0 < 4ab=0

(Vi (a+ %bj + % b> > 0 nhéng khong xay radau bang) < ab=0 <x=7;x=8

TRUONG THCS TIEN THANG
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e)6x* + 7x*—36x° = 7x+6=0 < 6(x2+%j+7(x- 3—36:0

(Vi x = 0 khong la nghiem). Natx-%:y: x2+%:y2+2,th‘|
6[x2+%j+7(x-3—36=o o B(y2+2)+7y—36=0 =6y’ +7y—24=0

o (6y*—9y) + (16y—24) =0 « (3y+8)(2y—23) =0

x+3=0 |*7°3
<>
x-1=0

— X=2
+)2y—3:0 =V g(:) X'%:gC>---©(2X+1)(X—2):0©[X'2_0 {

=
2X+1=0

Bai 4: Chong minh rang: cac Pt sau vo nghiem
a) X' =3 +6x+13=0 o (X' —4x2 +4) +(*+6x+9) =0 & (X*—2)*+ (x +3)*=0
Ve trai (x* — 2)* + (x + 3)* > 0 nhéng khong fiong thdi xay ra x* =2 va x = -3
D)X +x°+ X'+ X3+ X2 +x+1=0 & X=D)(xX°+ X +x* +x*+x2+x+1)=0
ex'-1=0ox=1
x = 1 khong la nghiem cua Pt x°+ x> +x* +x* +x* +x+ 1 =0
Bai tap ve nha:
Bai 1: Giai cac Pt
a)(x®+ 1)> = 4(2x — 1)
HD: Chuyen ve, trien khai (x* + 1)?, phan tich thanh nhan t6: (x — 1)*(x* + 2x + 5) = 0
b) x(x + 1)(x + 2)(x+ 3) =24 (Nhan 2 nhan t6 voi nhau, ap dung PP fiat an phu)
) (12x + 7)’(3x + 2)(2x + 1) =3 (Nhan 2 ve vdi 24, fiat 12x + 7 = y)
d) (x* = 9)? = 12x + 1 (Them, b6t 36x°)
e) (x—1)*+(x—2)"=1(Naty=x-1,5; Ns: x =1; x = 2)
f)(x—1)>+ (x +3)°=242(x+1) (Natx +1=y; Ns:0;-1;-2)
TRUONG THCS TIEN THANG
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g) (x +1)°+ (x-2)°=(2x - 1)°

Natx+1=a;x—2=b:1-2x =c thia+b+c=0 =a>+b®+c®=3abc

h) 6x*+5x*—38x*+5x+6=0  (Chia2ve chox? Nat y = x+%)

i) x°+2x* +3x3+3x%+2x+1=0 (Ve trai la fia thoc co tong cac he so bac chan
bang tong cac he so bac le...)

Bai 2: Chong minh cac pt sau vo nghiem

a) 2x* —10x*+ 17 =0

(Phan tich ve trai thanh tong cua hai binh phdéng)

b) x*—2x3+4x*—3x+2=0

(Phan tich ve trai thanh tich cua 2 fia thdc co‘gia tro khong am....)

CHUYEN NE 15— SO DUNG CONG THOC DIEN TICH NE THIET
LAP QUAN HE NO DAl CUA CAC NOAN THANG
Ngay soan:23 — 3 - 2010
A. Mot soi kien thoc:

1. Cong thdc tinh dien tich tam giac:
S= % a.h (a — o dai mot canh, h — flo dai i0ONg cao t6dng Ong)

2. Mot so tinh chat:

Hai tam giac co chung mot canh, co cung fio dai iddng cao thi co cung dien tich
Hai tam giac bangnhau thi co cung dien tich

B. Mot sol bai toan:

1. Bai 1:

Cho AABC co AC = 6cm; AB = 4 cm; cac fisng cao AH; BK; CI. Biet AH = £1£5€

TRUONG THCS TIEN THANG
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Tinh BC
- - A
Gial
Taco: BK = 2 . , Cl= Znec | \
AC AB
1 1
BK + Cl = 2. -
= ¢ Sasc (AC AB)
B H C
= 2AH=2.1 BC.AH. [i+ij @Bc.[i+ij =
2 AC  AB AC  AB

. BC=2: [—+ij—2:[i+ij:4,8cm
AC AB 6 4

Bai 2:

Cho AABC co fio dai cac canh la a, b, ¢; fio dai cac iééng cao t6ong 6ng la h,, hy, he.
Bietranga + h, =b + hy, =c + h, . Chdng minh rang.A ABC la tam giac fieu

Gial

Goi Spgc =S

Taxeta+hy,=b+h,= a-b= h—hb—§ §—23.(i 1} 28ﬂ
b a b a ab

= a-— b—zsE = (a— b)(l Z—E’j—o: AABC can 6 C hoac vuong 6 C (1)

Toong to ta.co:»A ABC can 6 A hoac vuong 6 A (2); AABC can 6 B hoac vuong 0 B (3)
T0 (1),4(2) va (3) suy ra AABC can hoac vuong 6 ba fiznh (Khong xay ra vuong tai ba
fznh) < AABC la tam giacfieu

Bai 3:

Cho filem O nam trong tam giac ABC, cac tia AO, BO, Co cat cac canh cua tam giac

ABC theo tho t0 tai A’, B’, C’. Chong minh rang:

OA" OB' OcC OA OB OC
a) + + =1 b) + + =
AA' BB' CC' AA' BB CC
c)M= OA OB . OC 6. Timvitricua O fie tong M co gia tro nho nhat

OA! OB oc
TRUONG THCS TIEN THANG
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d)N:O—Aﬁﬁzs.T‘lvatricuaOﬁe tich N co gia A

OA' OB' OC'
tro nho nhat
Giai
Goi Spgc = S, S1 = Sgoc , S2 = Scoa s S3 = Saos - Ta co:
OA _ 'S, _ S, _S,+S

- = = > (1)
OA SOA'C SOA'B Sl
OA‘ —_ SOA'C — SOA'B — SOA'C +SOA'B — i (2)
AA' SAA'C SAA'B SAA'C + SAA'B S
OA _S,+S,

T6 (1) va (2) suy ra VO

Toongtotaco OB _Si+S:. OC _S+S, . OB S, . OC _8,
oB s, 'oc s, '/BRUTSlE gg s

g) OA, OB OC'_S, S, S, _S_,
AA BB CC S S S S

py OA, OB OC_S,+8, §+S, S+§ 25 5
AA' BB CC' S S s S

M= OA, OB OC_s,+8 S+S S8, (8 8) (S 8) (8,8
OA'" OB' OC' S S, S, S, S) S, s,) s, s

Ap dung Biit Co si ta co 33 [, S S 0004026
2 1 SZ S3 S3 Sl

Nang thoc xay ra khi S; = S, = S3 « O la trong tam cua tam giac ABC

S,+S, S, +S, S, +S, :(SZ+SS)(81+SS)(SI+SZ)
s, S, S, S,.S,S,

d)N=

(5,+5,) (S,#5,) (S, +5,)" | 4SS, 45,5,4SS

— N?= > >
(5..5,S,) (S,.S,S,)

$>64 = N>8

Nang théc xay ra khi S; =S, = S3 « O la trong tam cua tam giac ABC
Bai 4:
Cho tam giac fieu ABC, cac fiobng caoAD, BE, CF; goi A’, B’, C’ la hinh chieu cua M

TRUONG THCS TIEN THANG
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(nam ben trong tam giac ABC) tren AD, BE, CF. Chéng minh rang: Khi M thay fioi vo

tri trong tam giac ABC thi:

a) A’D + B’E + C’F khong fioi

b) AA’ + BB’ + CC’ khong fioi

Gial

Goi h = AH la chieu cao cua tam giac ABC thi h khong fioi
Goi khoang cach t6 M fien cac canh AB; BC; CA la MP; MQ; MR thi A’D +B’E + C’F
=MQ + MR + MP

Vi M nam trong tam giac ABC nen

Semc * Scma + Sema = Sasc

< BC.(MQ + MR + MP) = BC . AH

= MQ+MR+MP=AH = A°'D+B’E+C’F=AH=h

Vay: A’D + B’E + C’F = AH = h khong fioi

b) AA’ + BB’ + CC’ = (AH — A’D)+(BE — B’E) (CF = C’F)

= (AH + BE + CF) — (A’D + B’E + C’F) = 3h — h = 2h khong fioi
Bai 5:

Cho tam giac ABC co BC bang trung binh cong cua AC va AB; Goi | la giao fiiem cua
cac phangiac, G la trong tam cua tam giac. Chéng minh: 1G // BC

Giai

Goi khoang cach té a, I, G fien BC lan 166t la AH, IK, GD

Vi | la giap fiiem cua ba i6dng phan giac nen khoang cach

t0 | ien ba canh AB, BC, CA bang nhau va bang IK ~

Vi I nam trong tam giac ABC nen:
| G

bk
BH K D M C
TRUONG THCS TIEN THANG
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Ma BC=2B*CA _ AB+CA=2BC (2

Thay (2) vao (1) ta co: BC. AH = IK. 3BC = IK = %AH (a)

Vi G la trong tam cua tam giac ABC nen:

sBGC:%sABc@BC.GD:%BC.AH:GD:%AH@J)

To (a) va (b) suy ra IK = GD hay khoang cach t0 I, G fien BC bang nhau nen 1G // BC
Bai tap ve nha:

1) Cho C la fiiem thuoc tia phan giac cua xOy = 60°, Mla fiiem bat ky. nam tren fiddng
vuong goc voi OC tai C va thuoc mien trong cua xOy, goi MA, MB thé té-la khoang
cach t6 M fien Ox, Oy. Tinh fio dai OC theo-MA, MB

2) Cho M la fiilem nam trong tam giac fieu ABC. A’, B’, C’ la hinh chieu cua M tren cac
canh BC, AC, AB. Cac n66ng thang vuong goc voi BC tai C, vuong goc voi CA tai A,
vuong goc vOi AB tai B cat nhau 6 D, E, F. Chong minh rang:

a) Tam giac DEF la tam giac fieu

b) AB’ + BC’ + CA’ khong phu thuoc vi tri cua M trong tam giac ABC

CHUYEN NE 16 — BAT NANG THOC

PhCn I : cac kién thitc can luu y

A2B< A-B>0

1-8inhnghla: {AS s _B<o

2-tinh chEt

+ A>B ©B<A +A>B>0 = A">B" wn
+A>BWB>C < A>C +A>B = A">B" viinlIl
+A>B=> A+C>B+C +|A >8] = A">B" viinch#n
+A>Bvy C>D = A+C>B+D

TRUONG THCS TIEN THANG
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+A>BvuC>0 = AC>B.C +m>n>0viA>1 = A"> AT
+A>BwvuC<0 = AC<B.C +m>n>0vVi0<A<l= A"<A"
+0<A<Bw0<C<D=0<AC<BD

H - +A<BWAB>0 = %>%

3 - mét se h»ng bEt @%ng thec

+A?2 >0vii VA (dEu=xfyrakhiA=0)
+ A" >0 viivA (dEu=xfTyrakhiA=0)
+|A>0 vii vA (dEu=xTyrakhiA=0)

+ -|A<A=|A
+ |A+B|>|Al+|B| (dEu=xfy rakhi A.B>0)
+ |A-B|<|A-|B| (dEu =Xy rakhi A.B<0)
PhCn Il : mét s6 phuong phap chiimg minh bat dang thirc
1) Phuong phap 1: drng ®nh nghla
KiOn thec : 80 cheng minh A > B Ta cheng minh A—B >0
Luu y ding hang bat dang thic M? > 0 vii V.M
VIdd 1 VX, y,zcheng minh mng:
a)X* +y®+2z% > Xy+yz+zx
b) X* +y? + 2% > 2xy — 2Xz + 2yz

a) TaxbthiOu : x? +y2 +2z%-Xy —yz—12zX = %.2 (X? +y® +2°-Xy —yz—2X)

=2 Ty + 02’ +(y-27] = 0 @6ng vii mati xiy:z< R

Vx (x-y)? >0 viivx;y .DEub»ng xfy rakhix =y

(x- 2)? 20 viivx ; z. DEu b»ng x{y ra khi x = z

(y-2)? >0 viiv z;y. DEub»ng xfy rakhiz =y

VEy X% +y? + 2% > xy+yz +zx . DEu b»ng xfy ra khi x =y =z
b)Ta xbt hilu:

X2 +y?+272%-(2Xy —2Xz2+2yz) =X*> +y? +27- 2Xy +2xz —2yz=(X—Yy +2)* >0
TRUONG THCS TIEN THANG
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®6ng vii mai X;y;zeR

VEY X? +y2 + 22 > 2Xy — 2Xz + 2yz ®bng vii méi x;y;zeR

DEu br»ng xfy ra khi x +y = z
VI dé 2: chgng minh r»ng :

a?+b> _(a+b)’ a?+b? +c? (a+b+c
> : >
2) 2 ‘[ 2 J » b) 3 3
ifi
a) Ta xBt hilu

a2+b2_[a+bJ2 _ 2(a2+b2)_a2+2ab+b2 1
2 2 4 4

VEy 2 erb z[a;bJ DEu b»ng xfy rakhi a=b

b)Ta xbt hilu:

2
a’+b%+c? [a+b+c} _

3 9

VEy

a’+b%+c? >(a+b+c
3 - 3

2
c)Teng qu.t: a; +a, +..+a >(a1+a2 +....+anj
5 n P "

* Tém lai cdc budc dé chitng minh A >B theo @nh nghla
Bu6e 1: Taxbt hilu H=A-B

Buéc 2:Bién doi'H = (C+D)*hofc H=(C+D)? +....+(E+F)?

Buéc 3: KOt luEn A > B
2) phuong phap 2 : Dung phép bién doi tuong duong
Luu y:

2
j c) H-yteng qu,tbyito, n

1

= Z(Zaz +2b%—a? —h? —2ab) = J(a-bf=0

“la-b) +o-cy +(c-af|>0

2
j DEu b»ng Xfy-ra khi a=b =c

Ta biOn ®zi bEt ®%ng thec can ching minh twong duong véi bét ding thic ding hoac bat

dang thitc da dugc chitng minh 12 diing.
Vidd 1: Choa,b,c,deluc,cse thic cheng minh r»ng

2

a) a2+b72ab b)a? +b’>+1>ab+a+b  c)a’+b?+c?+d*+e’>alb+c+d+e)

TRUONG THCS TIEN THANG
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2

a) 2+ 25 ab o 4a2 + b2 > dab > 4a% —4a+b? >0 < (2a-b)? >0 (BEt npy lu«n ®6n
2 Ly g

VEya? +% >ab  (dEu b»ng x{y ra khi 2a = b)

b) a’+b?+1>ab+a+b < 2(@®+b’>+1)>2(ab+a+b)
o a’-2ab+b*+a’®-2a+1+b*-2b+1>0 < (a-b)’ +(@-1)*+((-1)>=0 _(luxn ®nQ)
VEy a?+b?+1>ab+a+bDEub»ng xfyrakhia=b=1
c) a®?+b’+c’+d?+e’>alb+c+d+e) 4 a®+b?>+c’>+d?+e? )>4alb+c+d+e)
& (a? —4ab+4b?)+(a® —4ac + 4c? )+ (a? —4ad + 4d? )+ (a? —4ac + 4c)> 0
o (a-2b)° +(a-2¢c)* +(a—-2d)* +(a—2c)* >0
Vi dd 2: Chgng minh mng: (a® +b® fa? +b?)> (a® +b® fa* +b*)
Gi{i:
(a10 +b* Xaz +b2)2 (a8 +b8Xa4 +b4) < a® +a%b? +a’h? +b” >a* +a’h* +a'h® +b"
o a'h’(a’ -b?)+a*’(b? —a?)2 0 o alb*(a’-h?)(a’-h%)> 0 a’h?(a*-b*)*(a‘+ a®h*+b?) > 0
, xy.z=1
VY dd 4: cho ba se thuc kh,c kh«ng x, y, zthdam-n: <1

1 1
S+ S<X+YHZ
X y z

Chgng minh r»ng : cd ®ng mét trong ba se x,y,z lin h-n 1
Gifi: Xbt (x-1)(y-1)(z-1) =xyz+ (xy +yz+zx) + X +y+z-1
=(xyz-D)+(x+y#+2) -xyz(£+1+1) =X+y+z- (£+£+E) >0
X[y z X y z

(VX%+1+1< x+y+z theo gt) — 2 trong 3 sé x-1, y-1, z-1 Om hokc cf ba s¢-1, y-1, z-1 lu

y 2

duong.

N&u trudng hop sau xay ra thi x, y, z>1 —X.y.z>1 MOu thuEn gt x.y.z =1 b¥%t buéc phfi
xay ra truong hTp trén tec Ip cd ®ong 1 trong ba se x,y ,z lusé lin h-n 1

3) Phu-ng ph_p 3: dTng bEt @%ng thac quen thuéc

A) mét sé bEt ®Y%ng thec hay drng

1) C.c bEt ®%ng thec pho:

a) x?+y?>2xy b) x*+y?>| xy | dEu(=) khix=y=0

TRUONG THCS TIEN THANG
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C) (x+y)’ >4xy (D%+%22

2)BEt ®%ng thac C« sy: %18 +ans Tty >" Jaa,a,..a, Vii a >0

3)BEt ®%ng thec Bunhiacopski
@;+ﬁ+m+ﬁXﬁ+ﬁ+m+92@ﬁ+%@+m+%mf
4) BEt ®%ng thac Tra-bu - sPp:

as<h<c . aA+bB+d:>a+b+c A+B+C
A<B<C 3 -3 3

NOu {

ash<c . aA+bB+d:<a+b+c A+B+C
A>B>C 3 -3 73

NOu {

a=b=c
A=B=C

DEu b»ng xy ra khi{

B)c.cvido

vidol

Cho a, b ,c I ¢, c sé kh«ng ©m chgng minh r»ng (a+b) (b+c)(c+a) > 8abc

Gifi: DTng bEt @%ng thgc pho: (x+y)* > 4xy

Tacd (a+bf>4ab; (b+c)’>4bc ; (c+a) >4ac

= (a+b)’ (b+c)’ (c+a)* > 64a’h*c? = (8abc)’ = (a + b)(b + c)(c + a) > 8abc
DEu “="xfy rakhia=b=c

, . 3 3 3
vwdb62: Choa>b>c¢c>0 vy a®+b*>+c>=1 chgng minh r»ng a , b ,c 1
b+c a+c a+b 2

_ _ a®>>h*>c?
Do a,b,c ®ei xgng , gifsba>b>c = a _ b _ ¢
b+c a+c

c a+b
.pdong BST Tra- bu-sbp ta ca

2 2 2
a2 a b2 b e c .a +b”+c . a N b N c \_13_1
b+c a+c a+b

‘b+c ‘a+c ‘a+b 3
a’ b* c3 1

n n > = DEu b»ng xJy rakhia=b=c=
b+c a+c a+b 2

VEy

5

v{dd 3: Choa,b,c,d>0vypabcd =1 .Chgng minh r»ng :

TRUONG THCS TIEN THANG
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a’+b?+c?+d*+alb+c)+b(c+d)+d(c+a)>10

Taca a?+b?>2ab; c?+d?>2cd

Do abcd =1 nan cd = (ding x+£2£)
ab X 2

Tacéa2+b2+0222(ab+cd)=2(ab+a—1b)24 (1)
MEtkh c: alb+c)+b(c+d)+d(c+a) = (ab + cd) + (ac + bd) + (bc + ad)

:[ab+$j+[ac+%j+[bc+b—lcjz2+2+2:> a’+b?+c?+d*+a(b+c)+b(c+d)+d(c+a)>10

vi db 4: Chgng minh r»ng : a2 +b?+c? >ab+hc+ac
Gifi: D7ng bEt @%ng thec Bunhiacopski
XDt ckp sé (1,1,1) v (a,b,c) taca (17 +12 +1°)a® +b? +¢?) > (La #1b +1c)’
= 3(a2 +b? +c2)2 a’ +b? +c? +2(ab+bc+ac) = a® +b® +c? > ab+bc +ac (®pcm)
DEu b»ng xfy rakhia=b=c
4) Phuong phap 4: dvng tinh chEt ciia td sé
A. Ki0n thac

1) Cho a, b ,c 1a cac s6 duong thi

a—NOu 2>1 the2528+¢ b — NOu E<1 the & L 8+€
b b b+c b b b+c

2) NOu b,d >0 thx t& QgL axc ¢
b d b b+d d

B. C.cvi do:

a b c d

+ + + <2
a+b+c b+c+d c+d+a d+a+b

vidd 1: Choa,b,c,d>0 .Cheng minh r»ng :1<

a 1— a a+d (1)

Theo tinh chEt cfa tf 10 thec ta ca <
a+b+c a+b+c a+b+c+d

MEt kh_c : a_ , @ ()
a+b+c a+b+c+d

- ~ d
T6 (1) vu (2) ta ca a < a o ax 3
( ) U( ) a+b+c+d a+b+c a+b+c+d ( )

b - b b+a
a+b+c+d b+c+d a+b+c+d

Tuong tu ta ca :

(4)

TRUONG THCS TIEN THANG
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c c b+c . d d d+c
< < (5) < < (6)
a+b+c+d c+d+a a+b+c+d a+b+c+d d+a+b a+b+c+d

céng vO0 vii vO cha (3); (4); (5); (6) taca
a b c d

< + + + <2 (®pcm)
a+b+c b+c+d c+d+a d+a+b
vido 2 : Cho:%<§ viib,d>0
. b+cd ¢
Cheng minh rong 2< 22+ €
J J b b*+d* d
ab cd ab ab+cd cd a_ab+cd c

Gl | T6 E<£:>—<— —_— < —— = —<—<— ® cm
G b ST T bradr armd b prran g’ epem)

vi dd 3: Cho a;b;c;d 1a cic s6 nguyén duong théa man': a +b = c+d =1000

txm gi, trb 1in nhEt cfia 3+%
C

gifi : Kh«ng mEt tinh teng qu, t ta gif so :

o |l

a, NOu: b <998 thx %§998 - %+%s 999

b, NOu: b = 998 thx a =1 :%+%:%+? 81t gi_ tr Ifn nhEt khid = 1; ¢ = 999
VEy: gi, trd In nhEt cfia 3.5 -999+ L khia=d=1;c=b=999
c d 999
Y . : .1 o1 1 1 3
VY dé 4 : Vii mai se tu nhi®n n >1 chgng minh r»ng : =< + +out <=
2 n+l n+2 n+n 4
Tacd /-t -1 -1 yijk=123..n1
n+k n+n 2n
Do ®a: 1.8 L2, . n1
n+l n+2 2n  2n 2n 2n 2
VI db 5:CMR: A = 1+i2+i2+i2+ ........ +i2 vlin [0 2 kh«ng Iy sé tu nhi2n
2° 3% 4 n
Hp: L. 1.1_1.

22 7123 23
VI dd 6: Choa,b,c,d>0 .Chgng minh r»ng :

a+b N b+c N c+d N d+a
a+b+c b+c+d c+d+a d+a+b

TRUONG THCS TIEN THANG
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Gifi :

Via,b,c,d>0nentaca — P at+b __a+b+d gy

< <
a+b+c+d a+b+c a+b+c+d

b++c b+c b+c+a
< < (2)
a+b+c+d b+c+d a+b+c+d

d+a d+a d+a+c
< < (3)
a+b+c+d d+a+b a+b+c+d

Céng c_c v0 cfia 4 bEt @¥ng thac tren ta ¢ :

a+b b+c c+d d+a
+ +

<3 (®pem)
a+b+c b+c+d c+d+a d+a+b

5. Phuong phap 5:Dng bEt ®Yng thec trong tam gi_c
Luu y: NOu a;b;cly sé ®o ba ctnh cfia tam gi_c thx: a; b; ¢ >0
Vi |b-c| <a<b+c ;|a-c|<b<atc ;|a-b|]<c<b+a
Vi dol:
Cho a; b; clu sé ®o ba ctnh cfia tam gi,c chgng minh r»ng
a, a’+b*+c?<2(ab+ bc+ac)
b, abc > (a+b-c).(b+c-a).(c+a-b)
Gifi
O<a<b+c [a®<a(b+c)
a)Vxa,b,c Iy se ® 3 ctnh cfia méttam gi,cn®ntacd {0O<b<a+c=.b’<b(a+c)
O<c<a+b |c®<c(a+h)
Céng tdng V0 ¢ c bEt ®%ng thac tranita cA a2+ b+ c?< 2(ab + bc + ac)
by Tacd a>|bc|=4a’>a’-(b-c)?>0
b>lac| = b?sb2—(c—a)?>0
c>lab | ="c?>c?—(a=b)?>0

Nhan vé cdc bat dang thic ta dugc: ab’c? > [az —(b—c)z}[b2 —(c—aﬂ[c2 —(a—b)z}

= a’h’c’ >(a+b-c)’(b+c-a)’(c+a-b)’ =abc>(a+b—c).(b+c-a).(c+a-b)
Vi db2: (®=i bidn sé)
b c .3

Cho a,b,c Iyt ba ctnh cfia mét tam gi_c. Chgng minhrong -2+ 2+ © >
b+c c+a a+b 2

(1)

TRUONG THCS TIEN THANG
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Z+X-Y _C:x+y—z

_ y+z-Xx
2 2

; b=

Sktx=b+c;y=c+a;z=a+b tacia

yrzoX Z¥Xoy Xwyoz o3 0 Y, I g X Z 4 XY 153
2X 2y 22 2 X X y 'y z z

taca(l)
< ( DAL WY LS WY I AP lu B®t ®0ng?
X y x 7y 1z
Vi db 3: (®=i bidn se)

Choa,b,c>0 vyua+b+c<l. Chgng minh r»ng : 21 + 21 +21 >9 (1)
a“+2bc b°+2ac c°+2ab

Gifi: SEtx=a*+2bc ; y=bh’+2ac ; z=c*+2ab
Tacd x+y+z=(a+b+c)f<1
1 1 1 ~.
(1) ©;+;+;29 Viix+y+z<1vux,y,z>0
Theo bEt @¥ng thec C«si ta ca:

1 1 1 1 1 1 1
X+y+223.3/xyz VU =+ =+=>3. 3= = (X+y+2z)|—+=+=|>9
d vz Vi X y z | Xyz ey )(x y zj

6) phuong phap lam troi :

Chgng minh BST sau :

1 1 1
Q) —+—— ..+ =
13 35 7 (2n-1).(2n+) 2

b) PRI IO S
1.2 123 1.2.3...n

Gifi :

a) Taca : 1 _£(2k+1)—(2k—1)_£( 11 )
“(2n-1).(2n+1) 2  (2k-1).(2k+1) 2\ 2k-1 2k+1

Cho n chty t6 1 ®n k.Sau ®4 céng I%i ta c&

1 1 1 1 2 1
.+ ==]1- <= (®pcm)
13 35 7 (2n-1.2n+1) 2 2n+1) 2
b) Taca: PR S S T SO S 1
12 123 12.3...n 12 123 (n—l).n

1 1 1
+[E—H)<2—H<2 (®pcm)

< 1+(1—£j+(£—£j+
2 2 3

TRUONG THCS TIEN THANG
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Bui tEp vO nhy:

1) Chgng minh rong: X? +y? + 2?43 > 2 (X +y + 2)

HD: TaxBthilu: x? +y? +2z2+3 —2(Xx+y+z)=X2-2X+1+y? -2y +1+2?-22+1

2) Choa,b,c Iu sé ®o ba ctnh tam gi c. Chgng minh r»ng : 1< a ,b ., c

b+c c+a a+b

(HD' a < ata _ 2a Vi a S a )
"b+c a+b+c a+b+c b+c a+b+c
3)1< 1 + 1 1 +JL+ 1

+.ot +...
n+l n+2 2n+1 3n 3n+1
ap dung phuong phap lam troi

4) Cho a, b, ¢ > 0. Chgng minh r»ng %+%+% >at+bh+c

HD: 2¢, & (_b+_aj > 2¢; @, ; RS L
a a b b

CHUYEN NE 17 — VE NOONG THANG SONG SONG NE TAO
THANH CAC CAP NOAN THANG TY LE

A.Ph66ng phap:
Trong cac bai tap van dung fionh li Talet. Nhieu khi ta can ve them fidéng phla mot
AGONg thang song song voi mot fiddng thang cho trodc,. Nay la mot cach ve fiddng phu
hay dung, vinhd fio ma tao thanh fid6¢ cac cap fioan thang tz le
B. Cac vi du:

1) Vidul:

Tren cac canh BC, CA, AB cua tam giac ABC, lay t66ng 6ng
cac filem P, Q, R sao cho ba iddng thang AP, BQ, CR cat nhau

tai mot Aiem.
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Choéng minh: %.E—E.S—i:l (Nonh 1i Ce — va)

Gial

Qua A ke fiddng thang song song voi BC cat cac i66ng thang CR, BQ tai E, F. Goi O la
giao fiiem cua AP, BQ, CR

AARE = ABRC = 2R - AE ()
RB BC

ABOP o AFOA = B2 = OF ()
FA OA

APOC & AAOE = ¢ = PO _ (5
AE AO

| 1 2 et N
0 (1) va (2) suy ra - = (b)

o cQ _ BC
AAQF == ACQB = 20 FA (c)

AR BP CQ_AE FA BC ,

Nhan (a), (b), (c) ve theo ve ta co: ——=—— =
RB PC QA BC AE FA

* Nao lai: Neu %.E—z.g—izlth‘l bai iddng thang AP, BQ, CR fiong quy

2) Vidu2:
Mot i6ong thang bat ky cat cac canh( phan keo dai cua cac canh) cua tam giac ABC tai

P, Q, R.

RB.QA.PC

Chéng minh rang: RA.COBP

=1(Nonh 1i Me-ne-la-uyt)
Giai:

Qua A ke fidong thang song song voi BC cat PR tai E. Ta co

ARAE = ARBP = =2 - BP ()
RA AE
QA _AE
AAQE == ACQP = =—=— (b
QE = acQP = 2 - 28

TRUONG THCS TIEN THANG
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Nhan ve theo ve cac flang thoc (a) va (b) ta co

1)

RB QA _ BP AE
RA QC AE CP

Nhan hai ve fiang thoc (1) vOi PC ta co: RB PC QA _BP AEPC_,
BP RA BP QC AE CP BP

RBQAPC _, hi ba filem P, Q, R thang hang
RA.CQ.BP R

Nao lai: Neu

3) Vidu 3:

Cho tam giac ABC, trung tuyen AM. Goi I la fiilem bat ky tren A E
canh BC. N6ong thang qua | song song voi AC cat AB 6 K; fiéong

thang qua | song song v6i AB cat AC, AM theo th6 t6 6 D, E.

Chéng minh DE = BK

Gial
Qua M ke MN /I IE (Ne AC).Ta co:

DE AE DE MN
= AEDE_MN ()
MN AN AE AN

MN // IE, ma MB = MC = AN =CN (2)

" DE MN
To (1) va (2) suy ra AN (3)

Ta lai co

MN  CN MN AB
SN SN _28 (4
AB AC CN.  AC

" DE AB
To(4) va (5) suy ra e . (@)

TooNg to ta co: | T (6)
Kl AC

Vi Kl // AC, IE // AC nen t6 giac AKIE la hinh binh hanh nen KI = AE (7)

BK BK AB
=—=— (D)

ToO (6) va (7) suy ra K- AE - AC

" DE BK
T —-—= DE=BK
0 (a) va (b) suy ra AE- AR

TRUONG THCS TIEN THANG
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4) Vi du 4:

No6ong thang qua trung fiilem cua canh fioi AB, CD cua t6 giac
ABCD cat cac i66ng thang AD, BC theo thd t6 6 I, K. Chdng
minh: IA . KC = ID. KB

Gial

Goi M, N theo tho t0 la trung fiiem cua AB, CD
Taco AM =BM; DN = CN
Ve AE, BF lan 166t song song v6i CD

AAME = ABMF (g.c.g) = AE = BF
IA _ AE BF

Theo fionh li Talettaco: — = —=— (1)
ID DN CN
Cung theo fionh Ii Talet ta co: KB _ E(2)
KC CN

To (L) va (2)suyra ‘2 =XB _ 1A kC=1D:KkB
ID KC

5) Vidu5:
Cho xOy, cac fiiem A, B theo thd td chuyen fiong tren cac tia Ox, Oy sao cho

OLA + %:% (k la hangso). Chong minh rang AB luon fii qua mot filem co fionh

Gial

Ve tia phan giac Oz cua xOy cat AB 6 C. ve CD // OA
(D € OB) = DOC = DCO = AOC

= ACODcantaiD = DO =DC

Theo fionh |i Talet ta co Ch _BD = Ch_OB-CD
OA OB ~OA OB

CD CD 1 1 1
= +—=1= +—= (1)
OA OB OA OB CD

TRUONG THCS TIEN THANG
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Theo gia thiet thi — + — -1 (2)
OA OB k

T6 (1) va (2) suy ra CD =k, khong fioi

Vay AB luon fii qua mot fiiem co fionh la C sao cho CD =kva CD // Ox,D OB
6) Vi du 6:

Cho fiiem M di fiong tren fiay nho AB cua hinh thang

ABCD, Goi O la giao filem cua hai canh ben DA, CB.

Goi G la giao filem cua OA va CM, H la giao filem cua

OB va DM. Chdng minh rang: Khi M di fiong tren AB-thi

tong oG OH khong foi
GD HC

Giai

Qua O ke fidong thang song voi AB cat CM, DM theo

thd t6 6 | va K. Theo fionh Ii Talet ta co:

OG_OI_OH_OK:OG+OH_OI+OK_IK
GD CD’ HC CD GD HC CD CD CD

OG OH IK
= + = (1)
GD HC CD

Qua M ve i6ong thang vuong goc voi AB cat IK, CD theo th t6 6 P va Q, ta co:

IK MP FO

= = khong fioi vi FO la khoang cach t6 O fien AB, MQ la fiédng cao cua
CD MQ MQ

hinh thang nen khong fioi (2)

0G , OH _FO

To (1) va (2) suy ra &> * HC MO

khong fioi

7Vidu7:

Cho tam giac ABC (AB < AC), phan giac AD. Tren AB lay iiiem M, tren AC lay filem
N sao cho BM = CN, goi giao filem cua CM va BN la O, T6 O ve ii6ong thang song
song vOi AD cat AC, AB tai E va F.

TRUONG THCS TIEN THANG
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Choéng minh rang: AB = CF; BE = CA

Gial.
AD la phan giac nen BAD = DAF
El// AD = BAD = AEF (goc fiong i)

Ma DAF = OFC (fiong vi); AFE = OFC (fioi fiznh)

Suy ra AEF=AFE = AAFE cantai A = AE =AF (a)

Ap dung fionh |i Talet vao AACD , véi | la giao fiiem

cua EF voi BC taco <& = &1 CF_CA (1)
CA CD CI CD

AD la phan giac cua BAC nen S2 -BA ()
CD BD

" CF BA
ToO (1) va (2) suy ra CI"BD (3)

Ke i6ong cao AG cua AAFE . BP /' AG.(P e AD); CQ /FAG(Qe OlI)
thi BPD = CQI = 90°
Goi trung liem cua BC la K, taco ABPK = ACQK(g.c.g) = CQ=BP

= ABPD = ACQI (g.c.g) = CI =BD (4)

CF BA _
Thay (4) vao (3) ta co #==on = CF =BA (b)

To (a) va (b) suy raBE = CA
Bai tap ve nha

1) Cho tam giac ABC. Niem D chia trong BC theo tzso 1 : 2, fiiem O chia trong AD theo

t2 so 3 : 2. goi K la giao liem cua BO va AC. Chéng minh rang % khong foi

2) Cho tam giac ABC (AB > AC). Lay cac ifliem D, E tuy y tho t6 thuoc cac canh AB,

AC sao cho BD = CE. Goi giao filem cua DE, BC la K, chdng minh rang :

T# so % khong fioi khi D, E thay fioi tren AB, AC

TRUONG THCS TIEN THANG
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(HD: Ve DG // EC (G < BC).

CHUYEN NE 18 — BO NE HINH THANG VA CHUM NOONG THANG NONG
QUY

A. Kien thoc

1) Bo fie hinh thang:

“Trong hinh thang co hai fiay khong bang nhau, idéng thang fii qua giao fiiem cuacac
A6ong cheo va fAii qua giao filem cua cac A6Gng thang chda hai canh ben thi fii qua trung
fiem cua hai hay”

Choéng minh:

Goi giao liem cua AB, CD la H, cua AC, BD la G, trung filem cua AD, BC laEvaF

Noi EG, FG, ta co: AADG == ACBG (g.g) , nen :

AD AG 2AE AG AE AG
CB CG 2CF CG CF CG

H
Talai co: EAG =FCG (SLtrong) (2)
T6 (1) va(2) suy ra: AAEG == ACFG (c.g.C)
Do fio: AGE4CGF=/E, G, H thang hang (3) A D
Toong td, ta co: AAEH == ABFH= AHE = BHF
=H , E, F thang hang (4)

=

To (3)va(4)suyra:H+, E,G,F thang hang B e

2) Chum A6dng thang fiong quy: O
Neu cac iddng thang filong quy cat hai 16ong thang song /N
song thi chung fionh ra tren hai iddng thang song song ay m A/ B c
B\ C

cac floan thang toong 6ng tz le

A 1
DrRyéNG THCS TIEN THANG

a b c
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Neu m // n, ba iddng thang a, b, ¢ iong quy 0 O chung cat m tai A, B, C va cat n tai A’,
B’, C’ thi

AB _ BC _AC
AB' BC AC

AB _ AB' . AB AB'

hoac = : =
BC BC ' AC AC

* Nao lai:

+ Neu ba fiddng thang trong fio co hai iddng thang cat nhau, fionh ratren hai i6oNg
thang song song cac cap fioan thang t6éng 6ng tz le thi ba iddng thang fio fiong quy

+ Neu hai ié6ng thang bo cat b6i ba fié6ng thang fiong quy tao thanh cac cap fioan thang
tddng Ong tz le thi chung song song voi nhau

B. Ap dung:

1) Bai 1:

Cho t0 giac ABCD co M la trung filem CD, N la trung iiem CB. Biet AM, AN cat BD

thanh ba fioan bang nhau. Chong minh rang ABCD la

hinh binh hanh A D G
Gial F

Goi E, F la giao fliem cua AM, AN v6i BD; Gy H la giao M

filem cua MN voi AD, BD B A

MN // BC (MNla iddng trung binh cua ABCD) MN

= To.giac HBFM la hinh thang co hai canh ben fiong H

quy tai A, N la trung filem cua fiay BF nen theo bo fie hinh thang thi N la trung filem cua
hay MH

=MN =NH (1)

TooNg to : trong hinh thang CDEN thi M la trung filem cua GN = GM = MN (2)

To (1) va(2) suyraGM = MN = NH

Taco ABNH = ACNM (c.g.c) = BHN =CMN = BH// CM hay AB // CD (a)

TRUONG THCS TIEN THANG
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To6ng t6: AGDM = ANCM (c.g.c) = DGM = CNM = GD // CN hay AD // CB (b)

T6 (a) va (b) suy ra tdé giac ABCD co cac cap canh fioi song song nen la hinh binh hanh
2) Bai 2:

Cho AABC co ba goc nhon, tréc tam H, mot ii6ong thang qua H cat AB, AC tho t0 ta P,
Q sao cho HP = HQ. Goi M la trung filem cua BC. Chéng minh: HM LPQ

Giai A

Goi giao filemcua AHva BC la | N
T6 C ke CN//PQ (Ne AB), Q
ta chong minh MH 1. CN = HM 1PQ

T6 giac CNPQ la hinh thang, co H la trung fiiem PQ, hai B M |' C
canh ben NP va CQ fiong quy tai A nen K la trung fiiem CN = MK la i6dng trung binh
cua ABCN = MK //CN = MK // AB (1)

H la tréc tam cua AABC nen CH LA B (2)

To (1) va (2) suy ra MK LCH = MK lafidéng cao cuaACHK (3)

T6 AH L BC = MC LHK = MI laf6bng cao cua ACHK (4)

ToO (3) va (4) suy ra M la troc tam cua ACHK= MHLCN = MH_1PQ

3) bai 3:

Cho hinh chd nhat ABCD.co M, N tho to la trung fiiem cua AD, BC. Goi E la mot filem
bat Ky thuoc tia fioi cua tia DC, K la giao fiilem cua EM va AC.

Choéng minh rang: NM la tia phan giac cua KNE

Gial

Goi H la giao filem cua KN va DC, giao filem cua AC va MN la I thi IM = IN

Ta co: MN // CD (MN la fidéng trung binh cua hinh ché nhat ABCD)

= T06 giac EMNH la hinh thang co hai canh ben EM va HN fiong quy tai K va I la trung

fiem cua MN nen C la trung fliem cua EH

TRUONG THCS TIEN THANG
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Trong AENH thi NC vda la itdng cao, voa la fiddng N<H—A—HNM

trung tuyen nen AENH can tai N = NC la tia phan

giac cua ENH ma NC L MN (Do NM LBC — MN // H c D E
AB) = NM la tia phan giac goc ngoai tai N cua AENH

Vay NM la tia phan giac cua KNE

Bai 4:

Tren canh BC = 6 cm cua hinh vuong ABCD lay fiiem E sao.cho BE =2 cm. Tren tia

foi cua tia CD lay fliem F sao cho CF =3 cm. Goi M la

giao fiiem cua AE va BF. Tinh AMC
Giai 1 E
Goi giao fiilem cua CM va AB la H, cua AM va DF la G

BH AB BH 6
= 2SS =—
FG 3 FG

O
@)
T
®

Ta co:

TalaiCOE=E=E:£:>CG=2AB:1ZCm
CG EC 4 2

= FG=9cm = —=9:>BH:20m = BH =BE

ABAE = ABCH (c.g.c) = BAE =BCH ma BAE + BEA =90°

Mat khac BEA= MEC ; MCE = BCH. = MEC + MCE =90° = AMC =90°

Bai 5:

Cho to giac ABCD. Qua filem E thuoc AB, H thuoc AC ve cac iddng thang song song
vOi BD, cat cac canh con lai cua to giac tai F, G

a) Co the ket luan gi ve cac i6dng thang EH, AC, FG

b) Goi O la giao filem cua AC va BD, cho biet OB = OD. Chéng minh rang ba fioong
thang EG, FH, AC fiong quy

Gial

TRUONG THCS TIEN THANG
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a) Neu EH // AC thi EH // AC /I FG

Neu EH va AC khong song song thi EH, AC, FG fiong

quy

b) Goi giao filem cua EH, HG voi AC

Trong hinh thang DFEB co hai canh ben DF, BE fiong

quy tai A va OB = OD nen theo bo fie hinh thang thi M

la trung filem cua EF

T66Nng t6: N la trung filem cua GH

Taco % = % nen ba 66ng thang EG, FH, AC fiong quy tai O

CHUYEN NE 19 — TIM GIA TR0 LON'NHAT, NHO NHAT CUA MOT
BIEU THOC

A. Gia tri 16n nhat, gia.tro nho nhat cua mot bieu thoc

1) Khai nieim: Neu v6i moi gia tro cua bien thuoc mot khoang xac fionh nao fio ma gia

tro cuabieu théc A luon fuon 16n hén hoac bang (nho hén hoac bang) mot hang so k va
ton tai mot gia tro cua bien fie A co gia tro bang k thi k goi la gia tro nho nhat (gia tro 16n
nhat) cua bieu thoc A 6ng voi cac gia tro cua bien thuoc khoang xac fionh noi tren

2) Phoong phap

a) Ne tim gia trd nho nhat cua A, ta can:

+ Chong minh A > k voi k la hang so

+ Chg ra da “=" co the xay ra v0i gia tro nao fio cua bien

TRUONG THCS TIEN THANG
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b) Ne tim gia trd 16n nhat cua A, ta can:

+ Chong minh A < k voi k la hang so

+ Chg ra da “=" co the xay ra v0i gia tro nao fio cua bien

Ki hieu : min A la gia tro nho nhat cua A; max A la gia tro 16n nhat cua A
B.Cac bai tap tim Gia tro I6n nhat, gia tro nho nhat cua mot bieu théc
I) Dang 1: Tam thoc bac hai

Vidul:

a) Tim gia tro nho nhat cua A = 2x*> — 8x + 1

b) Tim gia trd 16n nhat cua B = -5x* — 4x + 1

Gial

A)A=20¢—4x+4)—7=2(x-2)*-7 > -7

MNA =-7 & X=2

b)B=-50¢+ 2x) +1=-50¢+2.x. 2+ ) #2=2 -B(x+ ) < 2
5 5 25° 5 5 5 5

maszg@x:—g
5 5

b) Vi du 2: Cho tam théc bac hai P(x) = a x* + bx + ¢
a) TimminP.neu a>0

b) Timmax Pneua<0

Giai

b b \2 b2
Taco: P=a(xX*+ 2x)+c=a(x+ —)>+ (c- —
( ; ) ( 2a) ( 4a)

~ b2 _ b \2 .
Natc- — =k.Do (x + —)° > O nen:
4a 2a
a) Neu a > 0 thi a(x+2b—a)220doﬁonk:>minP:kcx:-Zb—a
b) Neu a < 0 thi a(x+2b—a)2g0doﬁoP§k:>maxP:kc»x:-Zb—a

TRUONG THCS TIEN THANG
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I1. Daing 2: Na thoc co dau gia tri tuyet fioi

1) Vidu 1: Tim gia tro nho nhat cua

a) A=(3x—1)"—4|3x-1| +5

fiat [3x-1| =y thi A=y’ —4y+5=(y—2)°+1>1
X

3x-1=-

MNA=1oy=2o 3122 o {3”1:22@{)(

b) B=|x-2|+|x-3]

B:|x-2|+|x-3|:B:|x-2|+|3-x| > |x-2 +3-x|———1

>mnB =1 X-2)B3-X)>20& 2<x<3

2) Vidu2: TimGTNN cua C = | x* -x +1 |+]x* -x- 2|

Wl

TacoC = ‘xz-x+1‘+‘x2-x-2‘ = ‘xz-x+1‘+‘2+x-x2‘2‘x2-x+1+2+x-x2 =3

MNC=3 o (X¥=x+1)Q2+x-x) 20 o 2+x—x* >0 & xX*-x-2<0

SX+1)(X—-2) <0 -1 <x<£2
3) Vidu 3:
Txm gi, trh nha nhEt cfia : T = x-1] + [x-2| +[Xx-3| + [x-4|
Tacd |x-1] +|x-4| = |x-1] +]4-X| > |[x-1+4-x| = 3 (1)
VI [x=2/+[x-3=|x=2|+[3-x|>|x=2+3-x| =1 (2)
VEY T = [X-1| + |[X-2| +|X=3| + [x-4| > 1+3=4
Tacatd (1) = DEub»ngxfyrakhi 1<x<4
(2) = DEub»ng xfyrakhi 2<x<3
VEy T cagi, trh nha nhEt Iy 4 khi 2<x<3

I11.Dang 3: Na thoc bac cao

1) Vidu 1: Tim gia tro nho nhat cua

) A=x(Xx=3)(x—=4)(x=7) = (X =TX)(x* = 7x + 12)
Nat x*—7x+6thi A=(y —6)(y +6) =y*—36 > - 36

TRUONG THCS TIEN THANG
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MinA=-36 & y=0o x*-7x+6=0 < (X—1)(x—6)=0 <x=1hoacx=6

b)B=2x*+y?—2xy—2x+3= (X’ =2xy +y9) + (*—=2x + 1) + 2
— (v )2 a2 x-y=0 N
=X=-y)+(x-1)+2>2 < {X_lzocx-y-l

C)C=xP+xXy+y?—3x—3y=xX*—2X+y* =2y + Xy — X —y
Taco C+3=(x*=2x+1)+ (Y’ =2y + 1)+ (xy—x—y +1)
=(x=1°%+(y-1%*+(x-1)(y—-1).Natx—1=a;y—1=bthi

C+3=a’+b?+ab=(a +2a—+—) %—(a+%)+%>0

Min(C+3)=0hayminC=-3 o a=b=0«< x=y=1

2) Vidu 2: Tim gia tro nho nhat cua

a) C=(x +8)* + (x + 6)*

Natx+7=y = C=(y+1) '+ (y=1)'=y* + 4y’ +6y*+ 4y + 1 +y* - 4y° + 6y* - 4y + 1
=2y'+12y*+2>2 > mnA=2 o y=0 & x=-7

b) D = x* — 6x° + 10x%* — 6x + 9 = (x* — 6x° + 9x% ) + (X* — 6x + 9)

=(x*=3x)°+(x—=3)’>20=minD=0 < x=3

IVV. Dang phan thoc:

1. Phan thée co t6 la hang so, mau la tam théc bac hai

Bieu théc dang nay fiat GTNN khi mau fiat GTLN

2 _ -2 =2

Vidu: TIimGTNN cua A = = — - -
6x-5-9x*  9x*-6x+5 (3x-1)°+4

1_ E —_2 >—2:>A>-—
(3x-1)°+4 4  (3x-1)°+4 4

[

Vi 3x—1)*>0= (3x—1)°+4>4 =

N

minA:-% & 3X—-1=0 < x=

w|

2. Phan théc co mau la binh ph66ng cua mot nho théc

x> -8x +6

a)Vidul: TimGTNNcua A= m

TRUONG THCS TIEN THANG
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+) Cach 1: Tach t6 thanh cac nhom co nhan t6 chung voi mau

2 2
A:3x2 -8x+6 _ 3(x -2x+1)-§(x-1)+1:3_ 2 N 1 Naty —Thl
X -2x+1 (x-1) x-1 (x-1)°

A=3-2y+y’=(y—1°+222 > minA=2 o y=1c il:lcx:Z
X_

+) Cach 2: Viet bieu thoc A thanh tong cua mot so voi mot phan théc khong am

32 -8x+6 _ 2(x2-2x+1) + (X% -4x +4) _y, X 2)°

A= x2-2x+1 (x-1)° (x-1)

Pl Y

= MNA=2 < X—-2=0 < x=2

b) Vidu2: Tim GTLNcua B= ——
X“+20x + 100

TacoB= — X S ~.Naty = 1 x=d 10 th
X“+20x+100 (x+10) X+ 10 y

1 2 2 2 1 1Y 1 1
B=(=-10)y’=- = _2y. — - = - <2
(y 0).y 10y“ +y =-10(y 2y20y 400) 40 10( J+ <

MaxB= L o y- L =0 y= —@x 10
40 10 10
2 2
¢) Vidu 3: Tim GTNN cua C:%
X°+2xy+y

1 2 2

2 42 SLxXY) +(x-y)
Taco:C= > Y 2:2[ : LLFE
X +2xXy +y xX+y) 2 2

(x-y)°
(x+y)* 27

mlnA:% o X=Y

3. Cacphan thdoc co dang khac

3-4x

a)Vidu: TimGTNN, GTLN (Coc tro) cua A = v

3-4x _ (4x* —4x +4)—(x* +1) _ (X - 2)

Taco: A= — - :
X“+1 X“+1 X +1

-1>-1 > minA=-1 < x=2

1

3-4x (4x +4)— (47 +4x + 1) (2x+1)
=4- > MaXA=4 < X= -3

x2+1 x?+1 x2+1

Talaico: A=

C. Tim GTNN, GTLN cua mot bieu théc biet quan he gida cac bien

1) Vidu 1: Chox+y=1. TimGTNNcuaA=x>+y>+xy
TRUONG THCS TIEN THANG
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Taco A= (X +y)X2=xy +y?) +xy =x* +y* (vix +y = 1)

a) Cach 1: Bieu tho an nay qua an Kia, roi fida ve mot tam théc bac hai

TO X+y=1=x=1-y

S(L—yP+yP= 2P —y)+1=20P—2y. b+ Dys Lapfy 1) L 102
nen A=(1l—-y) +y = 2(y"—y)+1=2(y 2.y.2+4)+2 z(y 2J+222

VayminA:% oS X=y=

N |-

b) Cach 2: S6 dung fik fia cho, lam xuat hien mot bieu thé¢c méi co chda A
ToXx+y=1 = x*+2xy +y*=1(1). Mat khac (x —y)* 2 0 = x*=2xy + y* > 0 (2)
Cong (1) voi (2) ve theo ve, ta co:

200 +y) 21 = X +y2 > % = minA:% S N viE

N -

2)Vidu2: Chox+y+z=3

a) Tim GTNN cua A = x* + y? + 7

b) Tim GTLN cua B =xy +yz + xz

T6 Chox+y+z=3 = Cho(x+y+2)°=9 & x*+y*+ 2%+ 2(xy + yz + xz) = 9 (1)

Taco xX*+y®+2z*-Xy—yz—2zx = %.2.(x2 +y?+2%- Xy —yz—2X)

N |~

[(x=y) #(x=2)’ +(y-2)°| 20 = x> +y> + 2 > Xy+yz + 22X (2)

Nang théc xay rakhi x =y=z

a) To (1) va (2) suy ra

9=x*+ Yy + 2+ 22Xy + yz + X2) < X2+ Y2 + 22 + 20 + Y2 + 2°) = 3(XP + y? + 7°)
= X*+y?+72>23 > minA=3 o x=y=z=1

b) To (1) va (2) suy ra

9=x?+y? + 2%+ 2(Xy + yz + X2) = Xy+yz + zxX + 2(Xy + yz + xz) = 3(Xy+ yz + zX)

= Xy+tyz+zx <3 =>maxB=3 < x=y=z=1

TRUONG THCS TIEN THANG



20 CHUYEN DBE BOI DUGNG TOAN 8
3) Vidu 3:

Txm gi, trd Iin nhEt cfia S = xyz.(x+y).(y+2).(z+X) viixy,z>0 vu x+y+z =1

Vxx,y,z>0, pdong BST C«sitaca: x+y +z >33xyz = 3xyz g%: Xyz §2—17

.p dong bEt ®%ng thac C«si cho x+y ; y+z ; x+z ta ci

(x+ y).(y+z).(z+x)23§/(x+ y)(y+2).(x+z) = 223§/(x+ y).(y+2){z+x)

- | 8 1 8
DEu b»ng x{y ra khi x—y—z-§ = S< 727 =729

VEy Scagi, trp lin nhEt Iy 7—29 khix:y:z:%

4) Vidu 4: Choxy +yz+zx=1. Txmgi, trh nha nhEtchia  x*+y*+2*
. p déng BST Bunhiacepski cho 6 se (x,y,z) ;(X,Y,2)
Taca (xy+yz+ zx)2 S(x2 +yi 4+ 22)2 :>1£(x2 +yi+ 22)2 @)
.p déng BST Bunhiacepski cho (x?,y%z2) vu (1,1,1)
Tacd (X+y*+22) <@+ +12)(x* +y' +79)= B+ y* +2°)* <3(x* +y* +2%)

T6 (1) vu (2) =>1<3(x* +y*+2%) :>x4+y4+z4§%

VEy x*+y*+z* cdgi, trb nha nhEt Iy % khi x=y=z= i?s

D. Mot so chu.y:

1) Khi tim GTNN, GTLN ta co the fioi bien

Vidu : Khitim GTNN cua A =(x — 1)* + (x — 3)?, ta flat x — 2 = y thi
A=(y+1)2+(y=1)7>2=2y"+2> 2.

2) Khi tim cdc tro cua mot bieu thdc, ta co the thay fik cua bieu thdc nay fiat coc tro bdi
fik to6ng idéng la bieu thoc khac Aat coe tro:

+) -A 16n nhat < A nho nhat ; +) %Iﬁn nhat < B nho nhat (voi B > 0)
+) C 16n nhat < C?16n nhat

TRUONG THCS TIEN THANG



20 CHUYEN DBE BOI DUGNG TOAN 8
x* +1

Vidu: Tim coc tro cua A = >
(x2 + 1)

a) Taco A >0 nen A nho nhat khi % I6n nhat, ta co

2
x> +1 2 .

lz( - )=1+ fx zlzmlnizlcx:O:maxAzlcx:O
A X" +1 X" +1 A

by Taco (xX*—1)°20 < x*-2x*+1> 0 = x*+1 > 2x° (Dau bang xay ra khi x* = 1)

2 2
2x <1= 1+ 2x
x* +1 x* +1

Vix*+1>0 = §1+1:2:>max%:2©x2:1

:minA:% s X=+1

3) Nhieu khi ta tim céc tro cua bieu théc trong cac khoang. cua bien, sau fio so samh cac

coc tro fio fie fie tim GTNN, GTLN trong toan bo tap xac fiocnh cua bien

Vidu: TimGTLNcuaB= — Y
5-(x+Yy)

a)xetx+y<4

-Neux=0thiA=0 -Neu1<y<3thiA<3
-Neuy=4thix=0vaA=4

b) xetx+y > 6 thi A <0

So sanh cac gia tro tren cua A, tathay max A=4 < x=0;y=4

4) S6 dung cac hang bat fiang thoc

Vi du: Tim GTLN cua A = 2x + 3y | biet x* + y* = 52

Ap dung Bfit Bunhiacopxki: (a x + by)? < (a® + b%)(x* + y?) cho cac so 2, x, 3, y ta co:
(2x +3y)’ < (2 +3)(X* +y’) = (4 +9).52 =26 = | 2x +3y | < 26

3x

2
3 :>x2+y2:x2+(7J =52 & 13x*=524 & x=+ 4

Max A=26 < >

>V =

w <

X
2
Vay: MaxA=26 < x=4;y=6hoacx=-4;,y=-6

TRUONG THCS TIEN THANG
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5) Hai so co tong khong fioi thi tich cua chung 16n nhat khi va chz khi chung bang nhau

Hai so co tich khong fioi thi tong cua chung 16n nhat khi va chg khi chung bang nhau
a)Vidu 1: Tim GTLN cua A = (x* — 3x + 1)(21 + 3x — X%

Vi (X =3x + 1) + (21 + 3x — x?) = 22 khong fioi nen tich (x* — 3x + 1)(21 + 3x — x?) 16n
nhat khi va chg khi x> = 3x +1=21 +3x—x* & x*—3x—10=0 < x=5hoac x = - 2
Khifio A=11.11=121 = Max A =121 & x=5hoacx=-2

b) Vidu 2: Tim GTNN cuaB = w(ﬂ

2
Taco B = (x+4)(x+9) X +13X+36=x+§+13
X X X

Vi cac so x va =2 co tich x.22 =36 khong fioi nen x+ 30 nhonhat ox= 0 o x=6

X X X X

:>A:x+§+13 nhonhatlamin A=25 < x=6
X

6)Trong khi tim c6c tro chz can chz ra rang ton tai mot gia tro cua bien fie xay ra fiang
thdc chd khong can chz ra moi gia tro fie xay-ra fiang thoéc

Vidu: Tim GTNN cua A = \11"1 _5

Ta thay 11™ tan cung bang 1, 5" tan cung bang 5
Neu 11™ > 5" thi A tan cung bang 6, neu 11™ < 5" thi A tan cung bang 4
khim=2;:n=3thl A= 121-124) =4 = min A =4, changhankhim=2,n=3

CHUYEN NE 20 — PHOONG TRINH NGHIEM NGUYEN

# - PHOONG PHAP 1: Phdong phap fia ve dang tong

& Phoodng phap: Phédng phap nay thodng s6 dung voi cac phédng trinh co cac bieu

théc chda an viet iddc do6i dang tong cac binh phédng.

TRUONG THCS TIEN THANG
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- Bien fioi phddng trinh ve dang mot ve la mot tong cua cac binh phééng cac bieu

thdc choda an; ve con lai la tong binh phd6ng cua cac so nguyen (so so hang cua hai ve
bang nhau).

Cac vi du' minh hoa:

-Vidul: Tim x;y e Zthoa man: 5x* —4xy +y> =169 (1)

(2x—y)’ +x* =144 +25
(1)< 4x* —4xy + y* + x> =144+ 25=169+0 <

(2x—y) +x*=16940 (1)
T6 (1) ta co: T6ong to to (1) ta co:
B 2 _ 2 _ _ B _ 2 _ 2 b,
{Zx—y) =12 :{X—iS;{X—J_rS {Zx y)’ =13 :{x_o
x* =5° y=F2 |y=7F22 x2 =0 y==+13
{Zx—y)Z:S2 {XZilZ {X=i12 {2x—y)2=0 {X2i13
= ; =
x* =12° y=%19 [y=729 x2 =13 y =+26
5,-2);(5;-22);(-5;2);(—5;22);(12; -19);(12; -29
Vay (u ) 21525282202 1) (1229
(-12;19);(-12;29);(0;13);(0; -13);(13;26);(—13,-26)

Vidu2: Tim x;y e Zthoaman: x>+y*-x-y=8 (2)

(2) & 4x% —4x+4y* 4y =32 & 4X* —4x+1+4yP =8y +1=34 & (2x-1)" +(2y -1)" =52 + 3

| (2x—1)2=32 {x:Z,x:—l
(2y~1)'=52/ y=3y=-2

= ),
(2x-1)" =5 {x:S,x——Z
(2y-1)°=3" (y=2y=-1

Vidu 3: Tim x;y e Zthoaman: x*-y*=91 (1)

(Do (x-y) (X +xy+y*)=911=13.7 (Vi (x*+xy+y*)>0)

TRUONG THCS TIEN THANG
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(x-y=1 X=6 (x=-5
2 2 = ’
(¥ +xy+y?)=91"" |y=5"|y=-6

x—y=91
{(x2 + XY+ y2)=1:>VN

(x=y).(x* +xy+y*)=91.1=

Vidu4: Tim x;y e Zthoaman: x*+x-y*=0 (2)

X2+ X—y* =0=4x* + 4x -4y’ :0:>(2x+1)2 —(2y)2 =1=(2x+2y+1)(2x—xy+1) =1

2x+2y+1=1 x=0
=
2Xx—-2y+1=1 y=0

2X+2y+1=-1 X=-1
=
2X-2y+1=-1 y=0

Vay: (xy)e{(0;0);(-10)}

#% - PHOONG PHAP 2: Phoédng phap céc han

& Phoong phap: Phédng phap nay théong sé dung voi cac phédng trinh fioi xéng
- Vi ph6dng trinh fioi xdng nen x;y;zco.vai tro binh fiang nhd nhau. Do fio; ta gia
thiet x <y <z; tim fieu kien cua cac nghiem; loai tré dan cac an fie co phdédng trinh fidn
gian. Giai ph66ng trinh; dung phep hoan vo fie suy ra nghiem.
% Ta thoong gia thiet 1<x<y<z<..
&Cac vi du minh hoa:
Vidul:Tim x;y;zeZ® thoaman: x+y+z=xy.z (1)
+ Nhan xet— Tim hobng giai:
Tathay fiay la phodng trinh fioi x6ng.
Giasb 1<x<y<z. Khifio:
(D=xyz=x+y+2<3z=>xy<3 (Vi xy;zeZ")=>xye{1;2;3}
*Neu: xy=1=x=y=1=2+z=z(vo i)
*Neu: xy=2=>x=15y=2;2=3

*Neu: xy=3=x=Ly=3=z=2<y(vo i)
TRUONG THCS TIEN THANG
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Vay: x;y;zla hoan vi cua (1,2;3)

Vidu2: Tim x;y;zeZ* thoa man: %+%+%=2 (2)

+ Nhan xet — Tim hoéng giai:
Nay la ph6ong trinh fioi xong.

Giasb 1<x<y<z. Khifio:

(2):>2=£+1+£§§:>x£§:>x:1
X 'y z X 2

Voi: x=1:>1=£+£§g:>y£2:> ye{L2}
y z.y

4 .Neu: y=1:>1=0(vo Ii)
Z
¢ Neu: y=2=12=2
Vay: x;y;zla hoan vi cua (1;,2;2)

% - PHOONG PHAP 3: Phiong phap so dung tinh chat chia het

&Cac vi du minh hoa:

2
Vidul: Tim x;yeZ fie: A= ZX X nhan gia tro nguyen
X“+x+1
2 2 _ ..
Taco: A= 2X+X - jXJrl L1+ - L Kni fio:
X*+x+41  X*+x+1 X“+X+1

Ne A nhiin gia tro nguyen thi nhan gia tro nguyen.

X2 +x+1
= L(x + x+1)= (X +x+1) el = {-L1}

x=0
X=-1

Vi: (X2+X+l)>0;VXEZ:>X2+X+1=1:>{
Vay fie A nhan gia tro nguyen thi: x=0 hoac x=-1
Vidu?2: Tim x;yeZ thoaman: 2y’x+x+y+1=x>+2y° +x.y

(2)= 2y*.(x-1)—x.(x=1)—y.(x=1)+1=0(*)

TRUONG THCS TIEN THANG
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VO0i: x=1(*)=1=0= x=1 khong phai la ngiem cua phoong trinh. Nen:

1
2y —X—y+———=0(**).
A

Phodng trinh co nghiem nguyen @ﬁeZ@(X—l)eU(l)z{l;—l} :{Xzo

Vidu 3: Tim x;yez* thoaman: 3" +1=(y+1)" (3)
Ta co:
(3)=3 =(y-1)°-1=y(y+2).3* la so le =y (y+2)la hai so le lien tiep

=(y;y+2)=1=y;y+2lacac luy thdéa cua 3, nen:

— 3 (*
y () (m+n=x):>3m+2=3”:>m<n
y+2=3"(**)

" \VOi: m=0;=>n=1=y=Lx=1

y:3

* VOi: m>L,=n>1T0 (*);(**):>{(y+2)23:>(y;(y+2))¢1(VO i)

Phodng trinh co nghiem nguyen: {

% - PHOONG PHAP 4: Phiong phap s6 dung bat fiang thic

& Phodng phap: Phééng phap nay théong s6 dung voi cac phddng trinh ma hai ve la
nhong fia thdc co tinh bien thien khac nhau.

-‘Ap dung cac bat flang théc th66ng gap:

*Bat flang théc Co — si:

TRUONG THCS TIEN THANG
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(ab +a,b,+a,b,+..+a,b,) <(a.+a,+8+...+a,)(b+b,.+b,+...+b,) .

Dau “=" xay ra < a, =kb (i=1n).

*Bat fiang thdcgia tro tuyet fioi:

la+b|<ab>0
lal+[b]=|
la—b|<ab<0

&Cac vi du minh hoa:

Vidul: Tim x;yeZ" thoa: %+%+ﬁ=3 (1)
y

Ap dung BNT Co —si. Ta co: 3=ﬂ+ﬁ+ﬂz3.s/x'—y.ﬂ.ﬂ =33xy.z.
Z Xy

z X oy
=>3IXyz<leoxyzll=x=y=2=1
Vay nghiem cua phoong trinh la: x=y=z=1
Vi du 2: Tim nghiem nguyen cua phéong trinh: (x+y+1)' =3(x*+y* +1) (2)
(Toan Tuoi thé 2)

Theo Bunhiacopxki,ta co:
(x+y+1) <(1+17 +12)(%* + y? +1) =3(x* + y2#1)
Dau “=" xay ra @%z%:%:x:yzl
Vaynghiem cua phdong trinh la: x=y=1
Vidu 3: Tim tat ca cac so hguyenx thoa man:
|x=3|+|x—10| + |x +101] +|x +990| + |x +1000| = 2004 (3)

+ Nhan xet — Tim hoéng giai:
Tanhan thay: 2104 = 3 + 10 + 101 + 990 + 1000 =101 + 2003 va |a|=|-a|

Ta €0:(3) = [3— x|+ [10 - x| +|x+101] + |x +990| +|x +1000| = 2004 .

TRUONG THCS TIEN THANG
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3—x|=3-x

[10-x|>10-x

Ma |a|>a= {|x+101 > x+101 = 2004 >|x+101/+2003 = |x+101 <1
|x+990|> x+990

|x+1000| > x +1000

Do flo: —1<(x+101)<1=(x+101) e {-10;1} = x e {-102;-101;-100} .
VO0i x=-101= 2004 = 2003 (vo Ii). Vay nghiem cua ph66ng trinh la: x e{-102;-100}

1) T*xm c,c sé nguy@n X,y,z thof m-n: x*>+y*+z> <xy+3y+2z-3
Vx X,y,z Il ¢, c sé nguy@n n@n

X +y*+2°<xy+3y+2z-3

y* . (8y"
SX+y +7°—xy-3y-2:+3<0< xz—xy+TI + —Z——3y+3 +(f-&h+&)s0
2 2 2 2

c:(x—%}+3(%—@ +@—1f§0 (*)..Myu (x—%}+&(%—l}4{z—@220 vx,yeR

y

X===0
2 2 £ x=1 x=1
:{X_%J +3(%_1j +(z—1)2=0<:> %4:0@ y=2 C.csex\y,zphfitmly{y=2
z-1=0

PHOONG PHAP 5: Phoong phap léa chon

Ph6ong phap: Phoong phap nay fdéc s6 dung voi cac phddng trinh ma ta co the nham
(phat hien de dang) fiddc mot vai gia tro nghiem

- Tren cd sb cac gia-tro nghiem fia biet. Ap dung cac tinh chat nho chia het; so do; so
chinh ph6éng; ché so tan cung ..... ta chéng to rang voi cac gia tro khac ph6dng trinh vo
nghiem
Cac vi du minh hoa:
Vidul: Tim x;yez* thoaman: x*+3x*+1=y*

+ Nhan xet — Tim hobng giai:
TRUONG THCS TIEN THANG
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Ta thay vOi x=0;y=+1 thi ph6dng trinh i66c nghiem fiung. Ta can chéng minh

phdbng trinh vo nghiem voi x =0
+VO0i x=0;y==+1 thi phddng trinh iddc nghiem fiung
+V0i x>0. Khi iio:
X+ 2x3 +1<x° +3C +1< X +4X° +4 = (x3 +1)2 <y’ <(x3 +2)2 (™)
Vi (x*+1);(x*+2)la hai so nguyen lien tiep nen khong co gia tro nao cua y thoa (*)
Vay x=0;y=+1 la nghiem cua phéong trinh.
Vidu2: Tim x;yez® thoa: x*+x-1=3"" (2)
(Tap chi Toan hoc va tuoi'tre )
Goi b la chd so tan cung cua x ( Vai be{0,5:2;..;9}. Khi fio: (x° +x-1) co chd so tan
cung la: 1, 5 hoac 9. (*)
Mat khac: 3**la luy thda bac le cua 3 nen.co tan cung la 3 hoac 7. (**)
T6 (*) va (**) suy ra phdédng trinh va nghiem.
Vidu 3: Tim x;yez* thoa man: x*-6xy+13y*> =100 (3)

: oy [1YI5
(3) =(x-3) =4(25—y ):{(ZSyz)—nz(neN)
Do fo: y e {-5;,4;-3;0;3;4;5} = x € {3;9;11;,13}
Phddng trinh co nghiem nguyen: (x;y) e {(-5:3);(-4:9);(~3;11);(0;13);(3;11):(4:9);(5:3)}

PHOONG PHAP 6: Phodng phap lui vo han (xuong thang)

Phoodng phap: Phodng phap nay thodng sé dung vdi nhéng phéong trinh co (n — 1) an ma
he so co 66c chung khac 1

- D6a vao tinh chat chia het ta bieu dien an theo an phu nham “ha” (giam bot) hang
so to do, fie co Addc phddng trinh fidn gian hén.

- SO dung linh hoat cac ph6dng phap fie giai ph6dng trinh fio.
TRUONG THCS TIEN THANG
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Cac vi du minh hoa:

Vidu 1: Giai phdéng trinh: x*-3y*-9z°=0 (1)
+ Nhan xet — Tim hoéng giai:

Tathay x*-3y*-92°=0=(x*-3y’-97°):3 ma (-3y’-9z°):3nenx*:3

Taco: (1)=(x* -3y’ -92°)i3= x*:3=> xi3=> x=3x,

Khi fio: (1)= (27%°-3y°-97°):3= (9%’ - y*-32°):3= y* 3= yi3= y =3y,.

= (9%’ 27y, -3°):3=2°13= 2:3= y =3z,.

* Tiep tuc sO bieu dien tren va neu goi x,:y,;z, la nghiem cua (1) va thi
3eU

,va 0<x,;Y,;2,<9. Thoc hien thé chon ta Aidoc: x, =y, =2,=0

(%0:Y0i2o

Vay nghiem cua ph6ong trinh la: x, =y, =z,=0

c_cbuitEpKH_C

1/D¥ng ®nh nghla

1) Choabc=1vu a®>36..Chgng minh r»ng%+ b?+c*> ab+bc+ac

Gifi
Ta ca hilu:

TRUONG THCS TIEN THANG
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a’ a® a’
2 +b*+c®-ab-bc—ac =2+ 2+ b?*+c? ab- bc — ac
3 4 12

= (& 4 pP+c% ab—ac+ 2bc) +& —3bc =(Z-b- )2 + 2 —FE —36ahc
4 12 2 12a
:(%-b- ¢)2 +2 =365 S5 (vrabe=1 vua®>36 n®n a>0)

VEy : %+ b%+c%> ab+bc+ac &iOu phfi cheng minh

2) Chgng minh r»ng
Q) x'+y*+z2+122x(xy* —x+2z+1)
b) vii méi sé thuca, b, ctacé: a®+5b°-4ab+2a~6b+3>0
c) a’+2b*-2ab+2a-4b+2>0
Gifi :
a) Xbt hilu :
H= x* 4yt 2% +1-2x°y2 + 2x° —2xz 92x = (X% = y? ) +(x=2)* +(x— 1)’
H>0 tac& ®iOu phfi cheng minh
b) VO tr_i c& th0 vilt
H=(a-2b+1)+(b-1)" +1
— H >0 taca ®i0u phfi cheng minh
c) v0 tr_i ca thO vilt
H=(a-b+1) +(b-1)
— H > 0 ta ca ®i0u phfi cheng minh

Ii /Dung bién doi tuong duong

1) Cho x >y vu xy =1 .Chgng minh r»ng : ()((2 * y;) >8
X=y

Gifi :
Tacd x*+y’=(x-y)f+2xy=(x-yyf+2 (vxxy=1)
= (C+y?f =(x-y) +4(x-y\+4

Do d6 BDT can ching minh tuong duong véi

TRUONG THCS TIEN THANG
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2
(x—y)' +4(x-yy +4>8(x-y) < (x-y)' -4(x-yf+420 < [(X—y)z—Z} >0

B&T cuéi ®ng n2n ta c& ®i0u phYi cheng minh
1 1 S 2

1+x° 1+y> 1+xy

2) Cho xy > 1 .Chgng minh r»ng :

Gifi :

Taca 12+ 122 2 @( 12— 12}{12— 1}20
1+x° 1+y° 1+xy 1+x° 1+y 1+y° 1+xy
Xy — X’ xy -y’ x(y—x) y(x-y)
(1+ xz)(1+ xy)+ (1+ yz)(1+ xy) 20 (1+ xz)(1+ xy)+ (1+ yz)(1+ xy)
2
(1+ xz)(1+ yz)(1+ xy)
BT cuéi npy ®ng do xy > 1 .VEy ta c ®i0u phfi cheng minh
lii / ding bEt ®ng thgc pho

>0

1) Choa,b,cluc,cséthucvua+b+c=1
Chgng minh r»ng a®+b*+c? z%
Gifi :
.p déng BST BunhiaC«pski cho 3 sé (1,1,1) vu (a,b,c)
Tacéa (La+1b+1c) <(L+1+1)(a? +b*+c?)
& (a+h4cf<3(a®+b%+c?)
& o a’+b*+c? z% (v« at+b+c=1) (®pcm)

2) Cho a,b,c 1a cac s6 duong

Chgng minh r»ng (a+b+c)[i+i+ij 9 (1)

Gifi :

(1) & 1+2,8,.b, b ¢ +1>9 & 3+[a bj [E+£j+[9+£j29
b ¢ a c a a b a cC a c b

TRUONG THCS TIEN THANG
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_p déng BST phod §+%z 2 Viixy>0
Ta cd BST cuéi crng lu«n ®dng
VEy (a+b+ c){é+%+%} >9 (®pcm)

Iv / ding phuong phdp bic ciu
1) Cho 0 < a, b,c <1 .Chgng minh r»ng :

2a®+2b%+2c® <3+a’b+b%c+c’a

Gifi :
Doa<l = a?<1 vu b<l N@n (1-a%){L-b?)>0=1+a’h—a*~b>0
Hay 1+a’h>a’+b (1)

Mitkh,cO<ab<l = a’>a® ; b>b® = 1+a’>a’+b’

VEYy a®+b®<1+a%
3 3 2
Tuong tu ta co : b+ <l+be
a’+c’<l+c’a
= 2a°+2b°+2c®<3+a’+b’*c+c’a (®pcm)
2)Sos,nh 31% wvp 17%
Gifi :
Tathfy 31 < 32 =(2°)" =2% <2%
MEt khye.2% = 2% = (2¢)" =16 <17

Véy 31% <17*  (®pcm)
V/ ding tinh chEt tf sé

vidd 4: Cho 4 sé a,b,c,d bEt ka, cheng minh r»ng:

J@+c)? +(b+d)? <va?+b? ++c? +d?
Gifi: DTng bEt ®%ng thec Bunhiacopski

tacd ac+bd < Va?+b2A/c?+d?

mu (a+c)’ +(b+d)* =a?+b’+2(ac+bd)+c? +d? <(a® +b2)+ 2a’ +b? Jc? +d? +c2 +d>

TRUONG THCS TIEN THANG
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= J(@+c)? +(b+d)? <va?+b? ++/c? +d?

TRUONG THCS TIEN THANG



