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A. PHAN MO PAU
. Li do chon dé tai

Mén toan 1a mén khoa hoc ¢4 tinh thuc tién cao. N6 anh huong 16n dén doi
séng con ngudi, N6 anh hudng dén cac mon khoa hoc khéc. Trong thoi dai ngay nay
khi nén Céng Nghé phat trién nhu vil bdo thi mén toan trd nén cap thiét hon bao gio
hét. Chinh vi nhimg 1i do d6 ma nganh gido duc di dit ra muc tiéu cho mén toan
trong truong THCS la:

*Vé kién thirc:

- Cung cap cho hoc sinh nhitng kién thic vé s (tir s6 tu nhién dén sb thuc). Vé cac
biéu thirc dai s, vé phuong trinh bac nhat, bac hai, vé hé phuong trinh, vé bat phuong
trinh bac nhat mot an, vé twong quan ham sb, vé mot sé dang ham sé don gian va db
thi caa ham so.

- M6t s hiéu biét ban dau vé théng ké.

- Nhiing kién thirc m dau vé hinh hoc mat phang, quan hé bang nhau va quan hé
ddng dang gitra hai hinh phiang, mot sé yéu tb caa lugng giac, mot sé vat thé trong
khdng gian.

- Gilip hoc sinh ban dau linh hoi duoc va cang dugc dao sau & cac 1op cudi cap THCS
vé mot sé phuong phap giai Toan nhu: Du doan va ching minh; quy nap va suy dién;
phan tich va tong hop.....

*Vé ki nang:

Hinh thanh va rén luyén cac k§ nang tinh toan va sir dung bang sé, may tinh
bo tui; thuc hién cac phép bién doi cac biéu thuc; giai phuong trinh va bat phuong
trinh bac nhat mot an, giai bat phuong trinh bac nhét hai 4n; vé hinh, do dac, wdc
luong. Budc dau hinh thanh kha ning van dung kién thic, tri thirc toan hoc vao trong
doi séng va cac mon khoa hoc khac.

*Vé thai do:

Hinh thanh cho hoc sinh kha ning quan sat, dy doan, phat trién tri tudng tuong
khong gian, kha nang suy luan logic, kha ning st dung ngén ngit chinh xéc, boi
dudng cac pham chét cua tu duy linh hoat, doc 1ap sang tao; bude dau hinh thanh
thoi quen tu hoc, dién dat chinh xac va sang sua y tudng ctia minh, hiéu duoc y tuong
ctia ngudi khac. Gop phan hinh thanh cac pham chat lao dong khoa hoc va can thiét
cua nguoi lao dong trong thoi dai mai.
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Pé thyc hién nhitng muc tiéu trén thi doi hoi nhitng nguoi trong cudc phai nd
luc, ¢6 gang khéng nging, phai tim ra cho minh mét phuong phéap 1am viéc téi vu
va hiéu qua. Qua qué trinh day toan, ti thay rang nhitng HANG PANG THUC
DANG NHO theo subt qua trinh hoc toan cua hoc sinh 16p 8 va cac 16p sau d6. Cac
hang dang thirc dang nhé duoc tng dung & rat nhiéu thé loai toan khac nhau nhu thuc
hién phép tinh, phan tich da thtc thanh nhan tir, chimg minh dang thtc, chitng minh
bat ddng thuec, tim cuc tri,...

Chinh vi nhimg 1y do d6 ma toi chon chu d& “Phadt trién tw duy hoc sinh
thong qua day hec ieng dung nhitng Hang dang thize ddng nhé vao gidi todn”
nham gitp thay va trd hoan thanh muc tiéu ma nganh giéo duc da dit ra.

I1. Muc dich nghién ctru:

- Rén cho hoc sinh ¢ ki ning vé hoat dong tri tué dé cé co so tiép thu dé dang céac
chuong hoc sau, cac mén hoc khéc va & cac 16p hoc sau nham ma rong kha niang ap
dung kién thirc vao thuc té.

- B6i dudng cho hoc sinh cac k¥ nang, k¥ xao va thoi quen giai cac bai tap lién quan.
- Gilp hoc sinh phat trién tu duy triru twong, rén luyén cho hoc sinh kha ning doc
lap suy nghi, sang tao va kha ning suy luan, dong thoi gop phan hinh thanh va cang
¢ pham chat dao dirc tham my.

IT1. Phwong phap nghién cuu:

* Cdc phwong phdp nghién ciru Iy thuyét

Phwong phéap phan tich va tong hop ly thuyét

Phwong phéap phan loai va hé théng hoa ly thuyét

Phwong phap gia thuyét
**Cdc phwong phdp nghién civu thuc tién

Phwong phéap quan sat khoa hec

Phwong phap diéu tra

Phwong phép thwc nghiém khoa hoc

Phwong phéap phan tich tong két kinh nghiém

Phwong phép chuyén gia.

IV. Thoi gian, dia diém:
- Thoi gian: Tur nam hoc 2017 — 2018; 2018 — 2019 dén nim hoc 2019 — 2020
- Pia diém: Truong THCS Thai Thinh, quan Péng Pa, Ha Noi
V. Pong gop méi vé ly luan
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V.1. Co sé Ve ly luan:

- Trén thuc té sau khi hoc xong nhirng hang dang thirc dang nhé da c6 nhiéu hoc sinh
quén di nhitng hang dang thirc dang nhé va diéu nay thudng roi vao nhitng hoc sinh
chua cham hoc, ¢4 tinh ¥ lai cao. Mot van dé dit ra cho nguoi giéo vién 1a lam thé
nao dé gip hoc sinh ghi nhd nhitng hang dang thirc dang nhé mét cach ¢ hé thong
khéng may maéc, hoc vet. Qua nhiéu nam day toan 8 — 9, tdi thay dé khic phuc duoc
diéu d6 thi viéc thuc hanh giai bai tap toan dong vai trd quan trong, tich cuc, gilp tao
ra duoc htng thd cho nhitng hoc sinh vén ngai hoc.

- Théng qua viéc giai bai tap “Ung dung nhing hang dang thire...”, t6i su chudi,
hé thdng kién thirc, khac sau, ghi nhé nhiing hang dang thirc dang nhd, tir 46 giup
cac em c6 dong luc dé tim toi, nghién ctiu cac van dé lién quan.

V.2. Thuc tién:

Qua qua trinh hoc mdn todn nhiéu nam, t6i thay viéc hoc mon dai s6 cua hoc
sinh 14 rat kho khin. Bac biét, viéc ghi nhé 7 hang dang thirc dang nhé, cac em khong
biét nén bat dau tir dau. Viéc phan loai cac hang dang thirc khdng phai la nhiém vu
dé dang. Chinh nhitng kho khin d6 da anh huang khdng nho dén chét lugng hoc mén
toan n6i chung, mon dai s6 noi riéng. Cac em lo 1a trong Viéc hoc trén 16p cling nhu
chuan bi bai & nha. Cu thé, theo két qua diéu tra, mot sb 16p trong truong cudi hoc
ky I nam 2016 — 2017; 2017 — 2018; 2018 - 2019 thu duoc két qua nhu sau:

V.2.1. Lam bai tap ¢ nha:

Qua qua trinh kiém tra truc tiép véi khoang 50 hoc sinh trong qué giang day
t61 thu dugc két qua nhu sau:

_ Ty giai: 58%

- Trao d6i véi ban bé hoac véi moi nguoi xung quanh dé tim hudng giai: 12%

- Chép tur sach giai hoac chép tir mang xa hoi: 22%

- Chép tur bai cua ban: 18%

V.2.2. Chuan bi dung cu hoc tap (sach, vé, sach bai tap, may tinh,...)

- Pay du: 70% - Con thiéu: 30%
V.2.3. Hoc sinh hieng thd mdn hoc dai so:
- Hing thu: 55% - Binh thuong: 31% - Khong thich: 14%

B. PHAN NOQI DUNG
Ngoai viéc day cho hoc sinh hiéu va biét cach xay dung nhitng hang dang thic
dang nhé, cach ghi nhg, phan biét cac hang ding thuc, biét 4p dung hang dang thic
dé tinh nhanh, tinh nham, biét van dung hang dang thirc theo hai chiéu nguoi gido
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vién phai rén cho hoc sinh kha ning quan sat, nhan xét dé ap dung hang dang thic
mét cach hop 1y. Bé 1am duogc didu d6 sau mdi gio hoc giéo vién phai gilp hoc sinh
tu kiém tra, hé théng, dién giai, khdm pha, néu ra van dé va tim huéng giai quyét van
d8, tir d6 hoc sinh rdt ra duoc kinh nghiém hoc hiéu qua sau mdi bai hoc.

l. Téng quan:

Nho ¢6 hang dang thiee ddng nhé gidp ta giai quyét dugc mot sé dang bai tap sau:
1.1. Nhom bai tap tng dung hang dang thirc dé thuc hién phép tinh

1.2. Nhém bai tap ung dung hang dang thie dé rat gon biéu thuc, tinh gia tri biéu
thac

1.3. Nhom bai tap tng dung hang dang thirc dé phan tich da thirc thanh nhan te

|.4. Nhom bai tap tng dung hang dang thirc dé chia da thtic cho da thic

1.5. Nhém bai tap ung dung hing dang thic dé hd tro viéc thuc hién phép tinh vé
phan thuc

1.6. Nhém bai tap tng dung hang dang thire dé giai phuong trinh va bat phuong trinh
mot an

1.7. Nhom bai tap tng dung hang dang thirc ¢é ching minh dang thirc

1.8. Nhom bai tap tng dung hang dang thirc dé chiing minh bat dang thirc

1.9. Nhom bai tap tng dung hang dang thirc dé tim cuc tri

1.10. Nhém bai tap tng dung hang dang thirc dé chitng minh tinh chia hét, khong
chia hét

1.11. Nhom bai tap ung dung hang dang thic dé giai phuong trinh nghiém nguyén
Théng qua viéc day cac tng dung trén nham phét trién tu duy caa hoc sinh.

I1. N§i dung van dé nghién ciu

Céc kién thirc can nh:

1.(a+b)* =a’ +2ab+b? 5.(a—b)* =a®-3a’b+3ab® —-b°
2.(a—b)? = a? — 2ab+b? 6.a° +b° = (a+b)(a? —ab+b?)
3.a’-b’=(a+b)(a-h) 7.a° b’ =(a—-Db)(@*+ab+b%)

4.(a+b)® =a’+3a’h+3ab® +b°
Ngoai ra, khi day cho hoc sinh kh4, gioi, gio vién can cung cap thém céc hang dang
thurc sau:
Bing phép nhan da thuc, ta chirg minh dugc cac hang dang thic sau:
la"-b"=(a-b)(@" " +a"’b+..+ab" > +b"™") véi moi s6 n nguyén duong

28" +b" =(a+b)@"" -a" b +...+ab"* —b"™") v&i moi s6 nguyén duwong 1é n
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Ching han: a°-b°=(a-b)@" +a’+...+ab’ +b*)
a’+b’=(a+b)(@’'—a’h+...+ab’-b*)
3. Nhi thirc Niu-ton (Newton)

(a+b)' =a"+Ci(a+b)" =a"+Cra" " +C) b +.....Cl "ab" ™" +b"

Véi ¢ = n(n_l)(rl_zzg)“'k(n_kﬂ)(k=1, 2,...n-1)(C goi 1a s6 t6 hop chap k cua n

phan tir)

Vidu: (a+b)' =a* +4a+6a’h? +4ab’ +b*,

(a—b)5 =a’ -5a’h+10a’h* —10a’b® +5ab* —b°

Ap dung cac hang dang thuc trén va tinh chia hét ta co:

*a" —b" chia hét cho (Vi @ =b va n nguyén duong );

*a2chia hét cho a+b; a* —b® chia hétcho a+b

11.1. Nhom bai tap 4p dung hiang ding thirc dang nhé dé thuc hién phép tinh.
Phuong phép giai: Pua vé 1 trong 7 hang dang thirc dang nhad dé thuc hién phép tinh
Vi du 1.1. Tinh

a)(a+b+c)’ =a’+b”+c? +2ab+2bc + 2ca
b)(2x— y)(4x2 +2Xy + yz) =(2x)’—y* =8y —y*
c)(2x—y)(4x* +2xy +y*) =8x° -y
Vi du 1.2. Thuc hién phép tinh:
1423 1+F 5 1423 148 5 1423-1-3-53 1

P3P _P5 8(9° -125) 18100 2 (¥-5) PE (3-5) P (3*-5) 2(3-5) 8

11.2. Nhém bai toan rat gon biéu thic va tinh gia tri biéu thic.

Phuong phap giai: - Ap dung hang dang thirc ddng nhd dé trién khai, rat gon
- Thay gi4 tri caa bién vao biéu thuc da rat gon rdi tinh

Vi du 2.1.

a)(x+y) +(x—y) =x2+2xy+y2 +x* —2xy + y? = 2x% + 2y?

2

b)2(x—y+z)2+(z—y)2+2(x—y+z)(y—z)=(x—y+z+y—z)2 =X

O)x’-y’taix =87 vay =13 g X faix=-8
9x* —6x+1

Giai : ¢) x*~y *=(x-y)(x+y)
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Thay x =87 va'y = 13 vao ta co (x—y)(x+y)=(87-13)(87+13)=100.74 = 7400

Vidu 2.2.Cho a+b=1. Tinh giatri M 2(a’+b*)-3(a’ +b*)

Giai: M= 2(a3 +b3)—3(a2 +b2)= 2({;1+b)(a2 —ab+b2)—3a2 —3p2.Vi

nén M= 2_1_(32 —ab+b2)—3a2 —3b? =2a? —2b%* —2ab —3a? —3b? =—(a+b)2 =-1

Vi du 2.3. Tinh gi4 tri cua biéu thuc.
4312 (43+11)(43-11) 5432
(36,5 —(27,5)° (36,5-27,5)(36,5+27,5)  9.64

X+y+z=a

Vidu 2.4.Cho {x2+y?+z2=b*; Tinh X’ +y°+2°theo a,b,c
1 1 1 1
+=+

X y z ¢

Giai: Ap dung hang dang thic

x> +y°+2° —3xyz =(x+ y+z)(x2+y2+22—xy—yz—zx)

=x+y*+7° :3xyz+a[b2 —(xy + yz+zx)] . Can tinh xy+yz+2xva Xyztheo a,b,c

Ta co: a2=(x+y+z)2=x+y+z+2(xy+yz+zx)
1 1 1 1 xy+yz+zx 1

= XY+ YZ+2X= Tex vy z ¢ XyZ

= Xyz=C.

a’—b" =>x3+y +7° =3.M+a{b2—a2_bz}
2 2
3c(a2 —b2)+a(3b2 —az)

=>x+y*+2°= 5

a?—b? LSS+ = =S xyz=c(Xy+ Yz +2X)
c

a+b=1

11.3. Nhém bai tap wng dung hang dang thirc dé phan tich da thic thanh nhan

tu

Phuong phép giai: Dung c4c hang dang thic dang nhé dé bién d6i cac biéu thic

thanh tich mot cach phu hop.
Vi du 3.1. Phan tich da thuc thanh nhan ti

a)x’ —9=(x-3)(x+3) b)9x2+6xy+y2:(3x+y)2 €)6x—9—x? = —(x—3)’

Luwu y: Khi phan tich da thtc thanh nhan ti, ta can ¢d gang phan tich duoc triét dé

(cang nhiéu nhan tir cang tot)
Céc bai tap 4p dung
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Vidu 3.2. Tinh nhanh. a)25* -15 =(25-15)(25+15) =10.40 = 400

b)87° +73° - 27° —13° = (87° 13" ) + (78" - 27* ) = [ (87 ~13) (87 +13) + (73— 27)(73+27) |

— (74.100)+(46.100) = 7400 + 4600 = 1200

Vi du 3.3. Rit gon cac biéu thirc sau:

Giai:

a)A:(x+2)(x2—2x+4)—(x3—2)=(x3+23)—(x3—2)= x*+8-x*+2=10
b)B=[(a+2)(a®~2a+4)][(a-2)(a® +2a+4)]=(a +8)(a’-8) = (a*) ~8> =2’ - 64

11.4. Nh6m bai tap &ng dung hing ding thirc ding nhé dé chia da thirc cho da
thirc

Vidu 4.1. Tinh nhanh

a)(x2+2xy+y2):(x+ y)=(x+y)2 ((X+y)=X+Y

b)(125%° +1): (5x+1) = (5x+1)(25X* ~5x+1): (5x +1) = 25X* ~5x+1

c)(x2—2xy+ yz):(y—x):(y—x)2 H(y—x)=y-xX

Vi du 4.2. Khong thuc hién phép chia, hiy xem xét da thirc A cd chia hét cho da thirc
B khong? A=x’-2x+1  B=1-x

Giai: Vi A=x*—2x+1=(x—1)’ =(1-x)’. Do d6 A chia hét cho B

11.5. Nhém bai tap &ng dung hing diang thirc dang nhé dé ching minh gia tri
biéu thirc khong phu thudc vao gia tri caa bién.

Phuong phap giai:

- Thuyc hién phép bién doi ddng nhét céc biéu thuc hitu ti dé rat gon biéu thac khong
c6 chira bién.

- Ap dung cac hang dang thirc dang nhé dé bién d6i biéu thirc da cho khong con chtra
bien.

Vi du 5.1. Chttng minh gi4 tri biéu thic sau khdng phu thudc vao bién x.
a)(2x+3)(4x’ —6x+9)-2(4x’~1)  b)(x+3)"—(x+9)(x*+27)

c)(x+ y)(xz—xy+ y2)+(x—y)(x2+xy+ y‘?)—2x3

Giai

a)(2x+3)(4x° —6x+9)—2(4x*~1) =(2x)’ +9-8x*+1=10

Vay gia tri caa biéu thu trén khong phu thudc vao gié tri cua bién x.

b) (x+3)° = (x+9)(X* +27) = x* +9x* + 27x+ 27— x* — 27x - 9x* ~ 243=-216
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Vay gi4 tri biéu thuc trén khong phu thudc vao gia tri caa bién x.
) (x+y)(X* = xy+y? )+ (x=y) (X +xy+y?) =2 ==x* —y* +x° — y* = -2y
Vay gié tri biéu thuc trén khong phu thudc vao gia tri caa bién x.

I1. 6. Nhom bai tap wng dung hang ding thire dé chirng minh dang thic:

3

Phuong phap giai:

Ap dung hing dang thirc dang nhd va mot sé kién thirc lién quan dé bién doi vé trai
bang vé phai hoic vé phai bang vé trai, hoic ca hai vé vé cling biéu thuc.

Vi du 6.1. Ching minh (10a+5)° =100a(a+1) +25

Tir @6 em hiy néu cach tinh nham binh phuong ctia mét s6 €6 tan cuing 13 s6 5 va ap
dung dé tinh 252, 352, 652, 752

Giai: Bién ddi vé trai, ta c6: (10a+5)? =100a’ +100a+25=100a(a+1)+ 25

Binh phuong ctia mot sé ¢6 hai chix s6 va cé tan cing bang chit s6 5 1a mot s6 ¢é tan
cling bang 25 va s tram bang tich s truc caa s6 dem binh phuong vai sb lién sau.

Ap dung: 252= 625,  352= 1225, 652 = 4225, 752 = 5625
Vi du 6.2. Chitng minh rang: (a+b)’ =(a-b)*+4ab
Giai: Cach 1:

Bién ddi vé trai, ta co: (a+b)? =a’+2ab+b*=a’>—2ab+4ab+b? = (a—b)>+4ab=VP
Viy dang thte duoc ching minh.
Céch 2:
Bién d6i vé phai, ta c6: (a—b)?+4ab=a’—2ab+4ab+b? =a’ +2ab+b? =(a+b)? =VT
Vay dang thirc dugc chang minh.
Cach 3: Bién ddi ca hai vé vé cung mot biéu thic:
Bién doi vé trai: (a+b)? =a®+2ab+b?
Bién d6i vé phai: (a—b)? +4ab=a?-2ab+4ab+b* =a’+2ab+b?
Vé phai = Vé trai. Vay dang thiac duoc chang minh.
Vidu6.3.Choa+b+c=2p
Chung minh rang (p—a)?+(p—b)?+(p—c)?+ p? =a? +b? +c?
Giai: Taco: (p—a)*=p*-2ap+a’(1),
(p—b)* = p*—2bp+b*(2),
(p—c)® = p®—2cp+c*(3)
Cong vé véi vé cua (1), (2), va (3), ta co:
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2

(p-a)’+(p-b)*+(p—c)’+p°=p*—2ap+a*+p°—2bp+b*+p*—2cp+c°+p
(p—a)’+(p-b)*+(p—c)*+p°>=4p*-2p(a+b+c)+a’*+b*+c?
(p-a)’+(p-b)*+(p-c)’+p*=4p*-2p.2p+a’+b*+c*(doa+b+c=2p)
(p-a)’+(p-b)*+(p-c)*+p*=4p*’-4p’+a®+b*+c’
(p-a)’+(p-b)*+(p-c)’+p*=a’*+b*+c?

Viy dang thirc dugc chang minh.

Vi du 6.4. Chitng minh rang néu b = a-1 thi

S = (a+b)(@2+b?)(a* +b*)..@%+b%) = a® — b

Giai: Trb = a-1, ta co: a—b = 1. Nhan hai vé cua S véi a-b, ta co:
S(a—b) = (a—b)(a+b)@2+b?)(@* +b*)...(a% +b?)

S.1=(a? —b?)(a+b?)(@* +b*)...(a% +b%)

S =(a* —b*)(a* +b*)...(a% +b%?)

S=...
S :(a32_b32)(a32 +b32)
S:a64_b64

Vay dang thirc dugc chang minh.

11.7. Nhém bai tap &ng dung hiang dang thirc dang nhé dé giai mot s6 bai toan
cuc tri

(a+b)® =a® +2ab+b?
(a—b)*> =a’ —2ab+b?

Phuong phap giai: Dya vao hang dang thirc dé dua biéu thuc

védang T =a~+[f(x)] véi ala hing so, f(x) 1a biéu thic 6 chaa bién x. Vi [ f(x)]* >0
véi moi X nén T >a. Khi dé gia tri nho nhat caa T bang a khi f(x) = 0 va ta phai tim
x dé f(x) bang 0.

11.7.1. Tim gi4 tri nhé nhat, lén nhat cia biéu thic co dang 1a da thirc
Vidu7.1. Cho A=x*-3x+5. Tim Anin Vi x>2

.. 3, ,3,, 11 3, 11
Giai: A=x*-2(xS)+ (D)2 +—==(x=2)?+=
( 2) (2) 2 ( 2) 2
Vai x> 2thi X—EZES(X—§)2213A21+E:>AZ3
272 2’ T4 4 4

Suy ra: Amin=3 khi x dat gia tri nho nhat.

Vay Amin=3 khi x =2

Vidu 7.2. Cho C=(x*-1)(x* +1) v&i xeR. Tim Cpin.

Giai: C=(xX*-)(x*+)=x"-1vi x* >0V xeRnén C>-1V xeRvay Cyin=-1
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Vidu 7.3. Cho D=(x+y)*+(x+1)*+(y—x)>VGi x,y eR. Tim Dpin.
D=X"+2Xy+ Y+ X* +2X+1+ y* = 2xy + X°

< D=3x*+2y* +2x+1

1 1 2

D =(\/3X)* +24/3X.—=+=+2y* + =

& D =(-/3x) fﬁ T2V 3
<:>D:(\/§x+i)2+2y2+E
J3 3

Vi (\/§X+%)ZZOVX€R,2){ZZOV)/€R,dO do D2§VX,yeR

Suy ra: Dminzékhi (\/§x+i3)2 =0va 2y’ =0 x=—,y=0

Na) 3

Vay Dminzékhi x=%1,y=0

11.7.2. Tim gia tri nhé nhat, lén nhat caa biéu thic c6 dang phan thic

11.7.2.1. Phan theec ¢ ti 56 1a mét hang sé, mdu sé 1a mét da thirc bac hai (hogc
nguotc lai)

Vi dy 7.4. Tim gié trj I6n nhét cua phan thiic A=——=—
—X+
Giai: Tathdy A=——2 -2
X% —x+1 (x—1)2+§
2 4

Vi (x—%)2+%z%véi moi X, nén A ludn luén c6 dang mét phan sé duong, tir s6 1

hang sé nén A 16n nhat khi mau sé nho nhat. Vay Ama =

1
S X=—.
2

Alw|N
w | o

11.7.2.2. Phan thac c6 ti 1a mét da thirc bac hai, con mdu thize la binh phuwong
cua mgt nhj thac

2
Vi du 7.5. Tim gié tri nhé nhit cua phan thirc A:X(;—i;l
2 _ _1)\2 _
Vi moi x#1, ta co P 2x+1+32x 3+3:(x 1) +3(x2 1)+3:1+i+ 3 :
(x-1) (x-=1) x-=1 (x-1)

bat i=y khi do: A=3y*+3y+1 c>A=3[(y2+y+£)—1]+1:3(y+£)2+1
x-1 4° 4 2 4

A 1 1 1 1 A WA
Vay Amin:Z = y :—Z haym=—§© X:—l (TMDK de bal)
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11. 7.2.3. Phén thirc da cho khong co dang dac biét

. NP P SRS S X*+2x+3
Vi du 7.6. Tim gia tri l6n nhat va gia tri nhé nhat caa bieu thac B =y
X"+

Giai: Vi x2+2>0V xdo dé gia tri cua biéu thue B xac dinh v x.
a) Tim gié tri I6n nhét B:
X2 +2x+3  20¢ +4) - x2 +2x-1  2(x* +2)—(x—1)? o (x-1)°

B: =
x*+2 X2 +2 X*+2 x*+2

Do (x-1)*>0;x? +2>Onen( D° >0. Do do - (x-0°
x> +2 x> +2

<ovith B<2

VayminB=2khix=1
b) Tim gia tri nho nhét caa B:
X2 +2x+3  2(X° +2)+x +4x+4 1+ (x+2)° + (x+2)*

B= -
X2 +2 X2 +2 2 2(x*+2) 2 2(x* +2)

DO (x+2)?>0:2(x* +2) > 0nén *¥+2’
2% +2

)_OVXER;

Do do6 B z%; vay Bmin:% khi x=1

11.7.3. Tim gia tri lon nhdt, nhé nhdt cia biéu thic biét quan hé gidga cac bién
Vidu 7.7. Cho 2 s6 x,y thoa mén diéu kién: 3x +y =1

a) Tim gia tri nho nhét cua biéu thac M =3x + y?

b) Tim gia tri 16n nhat caa biéu thirc N = xy
Giai: Do3x+y=1nény=1-3x

a)Tacl: M =3x*+(1-3x)* =12x* —6x+1=12(x* - 2. ix+—) ——12(x——) Z:>M >%
Vay Mmm— —khl X—% y:—
B) N =x(L—3x)=-3(x’ —2x1+i——)——( ——) +— do (x——) >0V X
6 36 36
12 - 12 6 2

11. 8. Nhoém bai tap wng dung hiang ding thirc dang nhé dé chirng minh bat ding
thvc

Phuong phap giai: (1) Dé chizng minh biéu thirc dwong véi moi X, ta bién d6i vé dang
[f ()] +k >0vai k > 0; (2) Bé ching minh biéu thac am vaéi moi x, ta bién doi vé
dang - [f(X)*+n<0v4in<0
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Kién thtrc hd tro:
1.Mét sé tinh chat cia bat ding tharc

a>b<b<a a>bb>c=a>c
a>b a>b
g }:a+c>b+d }:ac>bc
c>d c>0

a>b>0
a>b = ac<hc -0 = ac>hd
c>d c>d>0

2. Mét sé hang bt ding thiic

a?>0,-a’ <0xay ra ddng thic khia=0 |a|>0Xay ra ding thirc khia =0

3. Mgt 6 phwong phdp chirng minh bt dang thic
3.1. Dung dinh nghia:
Pé chung minh A > B, ta xét hiéu A — B va chang minh A—B >0
3.2. Dung céc phép bién doi tuong duong:
Pé chung minh A > B ta bién di trong duong:
a>boa >h <a,>h, <a >h . Trong d6 bat dang thirc A,>B;, ludn dung, do
qua trinh bién d6i 1a twong duong nén ta suy ra A>B 1a dung.
3.3. Dung bat dang thac phu:
* Khai thac bai toan:
Nhan xét 1: Néu tiép tuc ap dung bat dang thic (1) va tang sé mii cta bién, ta thu

1 2
Z(a8+b8)22(128j _1

duoc cac két qua nhu: a®® +b* > 5 o5

Tong quat, ta co bai toan sau:

Bai toan 1.1. Cho a + b = 1. Chang minh rang a® +b* >
2 n

Pé giai bai toan 1.1., ta 4p dung phuong phap quy nap todn hoc va lam twong ty bai
toan 1.
Nhan xét 2: Tiép tuc khai quat bai toan 1.1, khi thay gia thiét a + b = 1 bai giai thiét

a+b =Kk, lam tuong tu nhu trén ta c6 a*" +b*" > ot

Vay, ta c6 bai toan 1.2. nhu sau

n

Bai toan 1.2. Cho a + b = k. Chang minh rang a® +b* > K

- 22n—1
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*Cac nhdn xét va cac bai todn minh hea cho viéc #ng dung, khai thac mgt bt
dang thiec 16p 8.

Nhan xét: Trong chuong trinh todn THCS cd mot bat dang thic quen thuoc ma viéc
g dung cua n6 trong khi giai cac bai tap dai s6 va hinh hoc ¢6 hiéu qua. Ta thuong
goi 1a “bat dang thuc kép”. Cu thé

o A b)’
V&i moi a, b ta ludn cé: a? +b? z@zmb (*)

2(a*+b%) = (a+b) ... (@)
Nhan thay (*) < {(a+b)* > 4ab............... )
a?+b? >2ab.............. ©)

Ca ba bat ding thirc trén déu twong dwong véi hang bat dang thic (a—b)° >0 va do
do chung xay ra dau dang thuc khia =b.

Y nghia cua bat dang thic (*) 12 néu nén quan hé giita tong sé hai s6 véi tich hai sb
Vva Vi tong cac binh phuong caa hai s do.

Sau ddy 1a mot sb vi du minh hoa vé viéc van dung va khai thac bat dang thic (*).
Bai toan 1:

Cho a + b = 1. Ching minh ring a2+b? >+ atibt>L: a® b’ > L
2 8 128
Giai: Ap dung bat dang thic (1) va gia thiéta + b = 1, ta co:
2
2 2 4 b2 2 [lj
a2+b2>ﬂ=1' a4+b4>(a i ) _\2) 1
2 2’ 2 2 8
2
(a“+b“)2 (;j 1 . 1
a®+b®> > =-—. Dau dang thac xay rakhi a=b==
2 2 128 2

*Khai thac bai toan
Nhan xét 1: Néu tiép tuc &p dung bat diang thuc (1) va ting sé mil cua bién ta thu

2
8, h8)? (1 j
L X a’+b
duoc cac ket qua nhur: a16+b162( 5 ) > 1228 =% ......

Tong quét ta cd bai toan sau:

Cho a + b = 1. Chiang minh rang a* +b* >

- 22n—1
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Céch giai bai toan 1.1 ta ap dung phuong phap quy nap toan hoc va lam tuong tu bai
toan 1.
Nhan xét 2: Tiép tuc khéi quét bai toan 1.1 khi thay gia thiét a + b = 1 boi gia thiét
a+b =k, 1am twong tu nhu trén ta c6 a*" +b*" > 2'::_1
11.2.9. Nhém bai tap @ng dung hing ding thire dang nhé vao sé hoc
Vi du 9.1. Chitng minh véi moi s6 nguyén n thi (n + 6)% — (n — 6)? chia hét cho 24.
Giai: (n +6)2— (N—6)2=(n+6 +n—6)(n+ 6 —n + 6) = 24n chia hét cho 24
Vay (n + 6)2 — (n — 6)? chia hét cho 24.
Vi du 9.2. Chitng minh rang
a) (20061975 + 20062°1%) chia hét cho 2007.
b) (32" *2 + 257+ 1) chia cho 11 v&i moi s6 tu nhién n.
Giai: Dat A = (2006197 + 20062°1%) = 20061975(2006% + 1)
A = 20061975(1 + 2006)(1 — 2006 + 20062 - ... - 2006%)
Ta c¢6 2007 ludn chia hét cho 2007 nén A = 2006%75. 20027.(1 — 2006 + 20062 - ... -
2006%)
Chia hét cho 2007. Vay (2006%7° + 2006%°1%) chia hét cho 2007.
PatB=3"*2 4260+l =32n+2 4 26n+1 =3 9"+ 2.64"=9.9" + 2.64"
= 11.9"+ 2.64"— 2.9" = 11. 9" + 2(64" — 9")
Ta c6 64" — 9" chia hét cho 55, tic 1a chi hét cho 11. Suy ra B chia hét cho 11.
11.2.10. Nhém bai tap &ng dung cia 2 hing dang thire dep.
Chlng ta biét hang dang thirc quen thudc
a®+b%+c3—3abc=(a+b+c)@+b?+c?>—ab—ac—bc)
Vayal+ b3+ ¢c® = 3abc @a+b+c=0hoica=b=c.
Hé qua: néua+b +c =0 thia®+b®+ c® = 3abc

Vidu 10. 1. Cho xy + yz + zx = 0 va xyz = 0hay tinh A:§+§—f+%.
Giai: Tur gia thiét 11 otace ig+i3+13:i
Xy z ¥y xyz

Tirds =22 00 gl 4 20 s
Xy oz Xy z

Vidu 10.2. Cho x,y,znguyénthoaman x+y+z=(x-y)(y—-2z)(z—x) =0
Chung minh rang M = (x —y)® + (y — 2)® + (z — x)? chia hét cho 81.
Giai: Vix-y)+(y-2)+(z—x) =0
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Taco (x—y)P*+(y—-2)°+(z2—x)°=3(x-y)y - 2)(z—X)
Xét ba sé du cho phép chia x, y, z cho 3
a) Néu ca ba s6 du 1a khac nhau (13 0, 1, 2) thi (x + y + z) chia hét cho 3
khi d6 (x — y)(y — 2)(z — X) khdng chia hét cho 3, trai voi gia thiét.
b) Néu c6 sé du bang nhau thi x + y + z khdng chia hét cho 3 trong khi d6 mét trong
cac thira s6 cua (X — y)(y — 2)(z — x) chia hét cho 3, trai vai gia thiét.
¢) Vay chi con trudng hop ca ba sé x, y, z déu c6 ciing sé du khi chia cho 3.
Luc d6 3(x — Y)(y — 2)(z — X) chia hét cho 34 = 81
Vi du 10.3. Tim cdng thie tinh nhanh tong sau theo sb tu nhién k.
S=12347+78.15+ ...+ 2k 1)(2x*1-1)
Gidi: Vi (2= 1) + 2¢+ (1—25+1) = 0
ta c6 (25— 1) + (24° — (2K*1— 1)3 = - 3(2% — 1)2K(2k "1 1)
Tird6 — 35 = (- 3).1.2.3 + (-3).3.4.7 + (-3).7.8.15 + ... + (-3).(2¢— 1).2X (2k*1 — 1)
—=-3S=(1+22-3F)+ BB+ L -7+ (TP+8-15%+ ...+ (2Kk-1)3 + 2k (2k*?
_1)3
—=-3S=1+22+43+8+ .. +2%_(2k+1_1)3 (1)
248 =204 _g. L% ki34 gkrl_1)r @
Cong theo ting vé cua (1) va (2) ta dugc 21S = 1 — 23k+3 4+ 7(2k+1. 1)3

_ (k+l) +1 +1 _2 +1 +2
Hay S_T—Zk (2¢ —1)_?(2k—1)(2k ~1)(2*-1)

11.2.11. Nhom bai tap wng dung hang dang thire dang nhé tim nghiém nguyén
cua phwong trinh
Vidu 11.1. Tim nghiém nguyén cta phuong trinh 2x2 + y? — 2xy + 2y —6x + 5=0
Huéng dan: 2x2 +y?—2xy +2y —6x+5=0
oY -2y(Xx—1)+ (Xx—1)2+x2—4x+4=0
Sy -x+1)+(x-2)?*=0
Giaiy—x+1=0vax—-2=0tatimdugcx=2;y=1
Vay nghiém cua phuong trinh trén 1a (x;y) = (2; 1).
Vi du 11.2. Tim nghiém nguyén cua phuong trinh (x — y)(y + 1) = (X + y)?
Hudéng dan: (x —y)(y + 1) = (X + y)?
ex-Dy+)=[x-D)+y+1I
S[x-D)+y+P-x-1)y+1)=0
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PHU LUC

C. PHAN KET QUA MINH CHUNG

Dé tai ma tdi thuc hién trong nim hoc 2017 — 2018 véi 16p 8A; nam hoc 2018 —2019
véi 16p 8G; nam hoc 2019 — 2020 16p 8AS5 t6i da thu dugc cac két qua sau day:
*Nhdn xét chung

Sau khi 4p dung mot s6 phuwong phap mo rong kién thirc va cac tng dung ctia hang
dang thirc vao céc tiét day, toi thay di dat duoc két qua kha quan:

— Gitip cho hoc sinh ¢6 duge nhitng hiéu biét sau sic hon vé 7 hiang ding thic dang
nhé tir d6 giup da s6 cac em nhd lau kién thire, it quén cac hang dang thirc khi van
dung trong hoc ky 2 hay & nam hoc tiép theo.

— Hoc sinh nam dugc cach van dung linh hoat hiang dang thtrc vao giai cac bai toan
lién quan. Tur @6, hinh thanh hoc sinh ¥ thirc dugc hoat dong cua ban than trong cudc
song, dic biét 1a xay dung 16i tu duy logic trong cudc song.

— Xay dung cho hoc sinh nhiing ki ndng quan sat, thu nhap thong tin va phan tich
thong tin, dan hinh thanh phuong phap nghién ctru khoa hoc.

— Phat trién ki nang nghién ctu thyc tién va ki ning tu duy logic, tu duy thong minh
dé 1am don gian bai toan giup tim hudng giai bai nhanh nhat tir 6 biét cach dé tao
ra cho minh mot cudc séng don gian, mot 16i tu duy khdng phic tap hda van dé.

— Nubi dudng nhan thirc va cac quan niém diing dan, giup nang cao himg tha hoc tap
cua cac em.

— Phat trién su danh gia tham mi

— Trong thoi gian qua mic du da khiac phuc phan nao vé van dé chat lugng mon hoc
cho HS. Nhung do thoi luong tiét hoc, ngay hoc nén van dé quan tam cu thé, triét dé
té1 ting hoc sinh con han ché, chua ubn nin kip thoi tdi da hét tat ca hoc sinh trong
16p.


http://hoahocngaynay.com/vi/nghien-cuu-giang-day/hoa-hoc-quanh-ta.html

“Két qud minh chitng

T61 da manh dan dua sang kién nay vao thuc hién & cac nam hoc gan day va két qua

thu duoc la:

TT | Lép | Nam hoc Chit lrong hoc sinh khi | Chét lwong hoc sinh khi
chua ap dung sang kién | da ap dung sang kien

1 |8A | 2017 -2018 | Gidi 22,4% G101 30,6%
Kha 30,6% Kha 38,7%
TB 39% TB 26,7
Yéu 8% Yéu 4%

2 |8G |2018-2019 | Gioi 29% Gioi 36%
Kha 45,5% Kha 44%
B 25,5% B 20%
Yéu 0% Yéu 0%

3 |8A5]2019 - 2020 | Gioi 20,4% Gioi 22,4%
Kha 22,4 Kha 24,4
TB 47% TB 47,2%
Yéu 10,2% Yéu 6%

D. PHAN KET LUAN, KIEN NGHI
I. Phan két luan:

Viéc day hoc 12 mot qué trinh phic tap va ddy cam go, doi hoi nguoi day phai
khong ngung hoc hoi nang cao trinh @6 chuyén mén nghiép vu. Luon luén tim hudng
di dung ding cho qua trinh day hoc cta ban than. S& khéng c6 PPDH téi wu nao dé
ap dung cho moi kiéu bai Ién 16p va phu hop véi moi dbi twong hoc sinh. Vi vay, doi
hoi ngudi gido vién khi ding 16p phai biét ké thira va van dung sang tao nhitng PPDH
phl hop nham phat huy tbi da sitc hoc ctia hoc sinh, nham dua cac em vao quy dao
ctia ngudi hoc “nam bit, hiéu biét, khai thac” dugc van dé tir nhiing kién thirc ban
dau.

Vin dé tng dung cac hing dang thic dang nhé duoc giai suét chuong trinh
hoc caia hoc sinh 16p 8, bac trung hoc co s¢ dén cac bac hoc cao hon. Van dé ung



dung hang dang thie dang nhé két hop véi cac kién thie lién quan khac tao nén su
logic chat ché.
Trong khuén khé dé tai “Phadt trién tw duy hoc sinh théng qua day hec #ng dung
nhitng hang dang thire ding nhé vao gidi todn” chii yéu tap trung néu 1én cac tng
dung khi giai cac bai tap lién quan. Dac biét la cac loai bai tap nang cao.

- Tat ca cac dang bai tap déu nham phét huy tri thdng minh — sy ning dong
cua hoc sinh khi giai toan

- Trong d¢é tai nay, tdi xay dung hé théng phuong phap tir dé dén kho, cac vi
du tir don gian dén phac tap dé gidp hoc sinh hiéu hon vé van dé nay, phat trién c6
hé thong céc kién thic, rén luyén tinh chinh xac, nang luong nhan xét phan tich, phan
loai, tong hop kién thic.

- Qua qué trinh thuc hién dé tai nay toi thdy minh con nhiéu thiéu sét, mong
duoc su gop y cua cac ban ddong nghiép.
I1. Phdn kién nghi:
11.1. Vé phia céc cdp quan ly gi&o duc:
- Can trang bi cho cac trudng hoc ddy du co sd vat chat va dat tiéu chuan voi thoi dai
4.0
- Can cung cap day du dung cu, thiét bi day c6 chat lugng hoc cho tat ca cac mén
- Xay dung them maot sé phong chuyén dung, phong chie niang dé gido vién dé dang
t6 chuc cac budi ngoai khoa, thuc hanh, rat kinh nghiém dé ra bién phép kip thoi cho
hoc sinh.
- Tang cuong cdng tac tai chinh hd tro cho gido vién day cac tiét chuyén dé.
11.2. Vé phia gia dinh:
- Can tao diéu kién dé con em minh c6 du thai gian nghién ctu va chuan bi bai trudce
khi dén 16p
- Thuong xuyén quan tdm dong vién con trong hoc tap, udn nan kip thoi nhitng léch
lac do ban bé va lta tudi mang lai.
- Trang bi thém nhimg d6 ding can thiét phuc vu cho mdn hoc
- Tao cho con mét géc hoc tap dam bao khdng gian va khoa hoc
- Thuong xuyén két hop véi gido vién dé nam bét kip thoi tinh hinh hoc tap caa con
em minh
11.3. Vé dia phwong
- Can quan tam giup d& nhiing gia dinh khé khin, tao diéu kién thuan loi cho con céi
cac gia dinh d6 dén truong



- Can quan ly chat ché cac diém kinh doanh internet, bida,... dé tranh tinh trang hoc
sinh choi boi, sao nhang viéc hoc hanh

D. TAI LIEU THAM KHAO

TT Tén sach Nha xuit ban
1 SGK va SGV toan 8 Giao duc
2 Céc dang toan 8 va phuong phap giai Giao duc
3 On kién thirc va luyén ky ning dai 8 Gi4o duc
4 Pai s nang cao Gi4o duc
5 Chuyén dé va nang cao dai 8 Giao duc
6 Tai liéu bo dudng thudng xuyén moén toan Giao duc




