HOAT DONG GIAI BAI TAP TOAN

Ngo Chi Trung

Hoat dong giai bai tap toan 1a mot hoat dong trong tdm trong day hoc toan & truong
phé thong, dat biét 1a cép THCS. Boi 1&g, & cép hoc nay, hoc sinh bat dau lam quen v&i hoat
dong giai bai tap toan tir don gian dén phurc tap hon. Hoat dong giai bai tip toan & cAdp THCS
doi hoi nhiéu yéu cau hon chir khong don thuan chi yéu cdu c6 két qua dung nhu & Tiéu hoc,
do d6 hoc sinh, nhat 13 hoc sinh dau cap, khong tranh khoi nhitng bo ngd, gap phai nhirmg kho
khan nhit dinh. Khi d6i mit v6i cac van de m&i, hoc sinh thudng c6 tim i s sét, mat ty tin
do chua tim ra hodc chua biét cach giai quyét bai toan. Tam li nhu thé 1au ngdy sé tao cho hoc
sinh sy chan nan trong hoc toan, so hoc toan, khong tich cuc hoc tap, ludi lam todn,...

Day hoc giai bai tdp toan 12 mot hoat dong rt quan trong, ngudi thay khong chi cung
cip 101 giai cho hoc sinh ma con phai huéng dan, rén luyén dé hoc sinh c6 thé tu tim ra 1oi
giai bai toan cho riéng minh. C6 nhu thé, hoc sinh mdi tu tin d6i mat véi nhting bai toan la.
V61 mong mubn dem lai cho céc ban déng nghié€p mot hudng nghién ctiru mai, tdi mao mudi
dem vén dé day hoc gidi bai tdp todn ra ban ludn mot 1an nira, ddy khong phai 1a van dé mai,
nhung ciing khong kém phan s6i dong, nhat 1a trong thoi diém hién nay, thoi diém ma ching
ta phai chung tay nang cao chat luong day hoc mén toan.

I. VI TRi CHUC NANG CUA VIEC GIAI BAI TAP TOAN HQC
1) Vitri:

Day Toan 1a day hoat dong Toan hoc trong do giai bai tdp Toan la chu yéu. Hoat dong
giai bai tap Toén la diéu kién dé thuc hién tdt cac muc tiéu day hoc Toan. Vi vay, td chue ¢
hi€u qua viéc day hoc giai bai tap Toan c6 vai tro quyét dinh d6i v&i chat luong day hoc Toan.
2) Chirc nang:

+ Chure nang day hoc: Cung cb kién thire méi rén luyén ki ning, ki xao; mé rong 1y
thuyet ma trong khi day 1y thuyét chua c6 diéu kién trinh bay; giip hoc sinh hiéu sau hon va
c6 thé van dung da dang cac bai tdp vao nhitng tinh hudng cuy thé.

+ Chtrc ning giao duc: Qua giai bai tdp Toan hinh thanh cho hoc sinh thé gidi quan
duy vat bién chimg; tao htng thii hoc tap, niém tinh va pham chat dao duc cia con ngudi lao
dong mdi (sang tao, can cu, chju kho, c6 6c thAm mi).

+ Chirc ning phat trién: Phét trién ning luc tur duy cho hoc sinh dic biét 1a rén luyén cac
thao tac tri tué va phém chét tuy duy khoa hoc. Co thé noi “Toan hoc 1a mén thé thao cta tri tué”.

+ Churc nang kiém tra: Nham danh gia Kkét qua, muc do day va hoc Toan; danh gid kha
nang ddc 1ap hoc Toan va trinh d§ phat trién cua hoc sinh.

Trén thuc té, cac chuc nang trén khong boc 16 riéng 1¢ ma ching két hop chat ché,
thong nhét.

II. CAC YEU CAU LOT GIAI CUA BAI TAP TOAN HQC
1) Loi gidi phai khong sai lam ké ca nhitng budc trung gian:

Két qua cudi cung phai la mot dap s6 dung, mot biéu thirc, mot ham sb, mot hinh vé
phai thoa man céc yéu ciu dé ra. Két qua cac bude trung gian cting phai dung. Nhu vay loi
giai khong thé chira nhing sai 1am tinh toan, hinh v&, biéu thc, ...

Thuodng hoc sinh sai 1am do ba nguyén nhén sau:
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+ Sai s6t vé kién thirc todn hoc.

* Vi du: Sau khi hoc xong dinh li Pytago ddo, hoc sinh c6 thé mac sai 1dm khi van dung
bai toan sau:

“Tam giac ABC c6 AB =8, AC =17, BC =15 c6 phai la tam giac vudng khong?”

* Hoc sinh giai nhw sau:

AB?+ AC? =82+ 17> = 64 + 289 = 353,

BC?=15%=225.

Do 353 # 225 nén AB? + AC? # BC? nén AABC khong phai 1a tam giac vuodng.

* Phan tich: O day hoc sinh sai 1am & chd cho riang BC 1a canh huyén ma quén di kién
thirc: Trong tam giac vudng canh huyén 1a 16n nhat.

* Sira sai:
AB?+BC?=82+ 152=64 + 225 = 289. /
AB%=17%2=1289 P

Do 289 =289 nén AB? = AB? + BC2.
= AABC la tam giac vudng.

+ Sai s6t vé phirong phép suy ludn.

* Vi du: (Bai tap 45, trang 76, SGK toan 7, tap 2).

Chtng minh duong thing PQ duoc v& nhu trong hinh
43 dtng 1a duong trung truc cia doan thaing MN.

M N

N\ h.43

* Hoc sinh thwong giai nhu sau:

Ta c6 MP = NP (vi P nam trén hai cung tron cé ciing ban kinh va c¢é tam 1a M, N)

= P cach déu hai mat ctia doan thaing MN.

Twong tu, P ciing cach déu hai mat ciia doan thang MN.

= PQ la duong trung tryc cia MN.

* Phan tich: Trong chiing minh trén, hoc sinh chi méi chi ra duoc diém P va diém Q
1a thudc dudng trung truc ciia MN, con céc diém khac thi chua. Nhu vay chi méi c6 hai diém
thuc duong trung truc ma két luan thi qua voi vang, va chua lam rd dugc cac diém khéc trén
PQ ciing thugc duong trung truc cua MN, ma day chinh la két luan cua bai toan.

Yéu cau bai toan 1a chimg minh dudng thing qua P, Q (hai diém thudc duong trung
truc cia MN) 1a duong trung tryc. Xét ching minh trén, ta thiy rd rang, hoc sinh da chi ra P,
Q thudc duong trung truc va kbt luan PQ la duong trung tryc. Nhu vay 1a hoc sinh da dung
két luén ctia bai toan dé chirng minh cho chinh bai toan do.

* Swa sai:

Goi d la duong trung tryc cua MN.

Ta c6 MP = NP (vi P nam trén hai cung tron cé ciing ban kinh va c¢é tam 1a M, N)

= P cach déu hai mut ciia doan thaing MN = P € d (1)

Tuong tu, P cling cach déu hai mat cuia doan thaing MN = Q € d (2).

T (1), (2) = PQ cit d tai hai diém = PQ trung véi d.

Hay PQ la duong trung truc cia MN.

+ Sai sot do tinh todn sai hay swr dung ngon ngir, ki hiéu chwa dung hay do vé hinh sai.
* Vi du: Cho hai da thire:

A(x) =x>+7x - 3.

B(x) =x* - 5x>+ 4x — 6.

Hay tinh A(x) — B(x) bang cach sap bai toan theo cot doc.
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* Hoc sinh lam nhu sau:
A(x) = x?+ 7x - 3.
B(x)= x*-5x>+4x—6.

A(x) - B(x) =—-x*-4x>+3x-09.

* Phdn tich: Trong cac bai tap loai nay, hoc sinh thuong “quén’ > d4u trir phia trude da
thirc B(x) din dén thuc hién phép toan sai lam.

* Sira sai: Gido vién can phai tip cho hoc sinh c¢6 thoi quen kiém tra lai 10 giai cau
minh, hoac cho hoc sinh nhan dang céc bai giai sai, tir d6 rit dugc kinh nghiém trong khi thyc
hién cac phép tinh tuong tu.

A(x) = x2+7x - 3.

B(x)= x*-5x>+4x—6.

A(X) - B(x) = - x>+ 6x>+3x +3.

2) Loi gidi phdi cé co s6' Iy ludn:

Yéu cau nay doi hoi 10i giai ting budc bién (’101 trong 101 gidi phéi c6 co sé 1y luén,
phai dua vao cac dinh nghia, dinh li, céng thirc, quy tac da hoc, dic biét phai chu ¥ dam bao
thoa man diéu kién trong gia thiét ciia bai toan hoic cia dinh Ii.

* Vi dy 1: Giai phuong trinh.

3x+9=0
* Khi mdi tdp gidi, hoc sinh can trinh bai nhw sau:
3x+9=0
&3x=0-9  (Chuyén vé hang tir +9 sang vé phdi va déi dau thanh —9)
< 3x=-9
< 3x:3=-9:3 (Chia hai vé cho 3)
& x=-3

Vay nghiém cia phuong trinh 1a x = -3.

* Phdn tich: Khi moi tap giai phuong trinh béac nhat mot 4n (16p 8) hoc sinh can trinh
bai day du cac co sO li luan nham gitp hoc sinh nam dugc cac quy tac chuyén vé, quy tic
nhan/chia véi mot sb va cac bude gidi phuong trinh bac nhat mot an. Khi nao da thanh thao
thi c6 thé bo qua cac 10i giai thich trén.

* Vi dy 2: Ching minh dinh 1y: “Hai goc d6i dinh thi bang nhau”.

X y'

N

y X'

Tacd: O,+ 0,=180° (Vi O, va O, lahai gockébu) (1)

Talai co: O,+ O,=180° (Vi O, va O, la hai goc k& bu) (2)

T (1) va (2) suy ra: /O\l+/0\2= /0\3+/O\2 3)

Tur (3) suy ra: /O\l = /O: d

¥ Phan tich: Khi lam mot bai tap hinh hoc hay chirng minh mét dinh li toan hoc, hoc
sinh can phai trinh bay day du co s¢ ly luén cho ly 1€ minh dua ra. Viéc lam nay giip cho
nguoi doc dé dang theo ddi chiing minh cling nhu dé kiém tra viéc 1ap ludn nhu thé 1a dung
hay sai.
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3) Loi gidi phdi day di:
Yéu cau nay c6 nghia 1a khong duoc bo sot mot truong hop, mot kha nang, mot chi
tiét nao. Cuy thé 1a giai phuong trinh ciing khong dugc thiéu mot kha ning nao.
* Vi dy 1: Giail phuong trinh:
2010

\x—z\ =1 1)

Hoc sinh s& thiy ngay rang x =2 va x = 3 12 hai nghiém ctia phuong trinh. Két qua nay
dung nhung chua di, ma can phai chimg minh céc trudng hop con lai: x <2; 2 <x<3;x>3
phuong trinh déu khong c6 nghiém.
That vay:
+ Néu x < 2 thi vé trai cua phuong trinh 16n hon 1 nén phuong trinh (1) khong c6
nghiém.
+ Néu x > 3 thi vé trdi caa phuong trinh 16n hon 1 nén phuong trinh (1) ciing khong
c6 nghiém.
+Néu2<x<3,tacc’>:
|X _ 2|2009 < ’X _ 2’
|X _ 3|2010 < ’X _ 3’
= |x = 2] + |x = 310 < |x — 2| + |x = 3]
=x-2|+|3 —x|
=[x—2+3-x| (Vix—2,va3-xlahaisd duong)
=1|=1.

= Phuong trinh (1) khong c6 nghiém khi x <2; 2 <x <3; x> 3.

Vay phuong trinh (1) khong c6 nghi¢m nao khac ngoai x =2 va x = 3.

*Vidy 2: Cho hinh vuong ABCD c6 canh AB = a, tam O. M{t goc vudng xOy co tia
Ox cat AB tai E, tia Oy cit BC tai F. Tinh dién tich tr giac OEBF.

* Hoc sinh co loi giai nhw sau:

Gia sir tia Ox cat AB tai E 1a trung diém cua AB, tia Oy cit BC tai F 1a trung diém cta

2009
+‘x —3‘

BC.
D C
| 0
O F
]
I — :
A E B

Khi do6 hoc sinh ching minh dugc OEBF 1a hinh vuéng c6 canh % .

g _aa_ a’

OEBF 2 . 2 4 :
Loi giai trén cho két qua dang nhung 151 giai chua tong quat.
* Hoc sinh cé thé xét truong hop khdc:

Gia sir tia Ox di qua diém E trang véi A, Oy dia qua diém F tring véi B.
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B=F

A=E

Khi d6 tt gidc OEBF trg thanh tam giac OAB c6 dién tich bang i dién tich hinh vuong

a2

da cho. Hay: S, vy
— Chinh tir hinh v€ cua truong hop dat biét thir hai goi y cho viéc tim toi 101 giai cia
truong hop tong quat khi E € AB, F € BC.

D , c
) I [l
I o)
F
N
A /E B

Tir gidc OEBF va tam gidc OAB ¢6 phan chung 1a AOEB. Néu nhu phan con lai 12 hai
tam giac OAE va OBE bang nhau thi dién tich tir giac OEBF bang dién tich tam giac OAB
bang mot phan tu hinh vuéng ABCD.

That vay:

Xét AOAE va AOBEF co:

OAE = OBF =45°

OA = OB (tinh chat duong chéo hinh vudng)

AOE =BOF (cung phu v41 EOB)
= AOAE = AOBF (g.c.g)

a2

S, =—.

Vé'iy SOEBF = OAB 4
4) Loi gidi phdi don gidn nhdt:

Can phai tim ra nhiéu cach giai, sau d6 chon cach giai ngan gon, hop li nhat.

* Vi dy I1: Rat gon biéu thirc:

2x+y)P+202x+y)2x —y) + (2x - y)?

+ Murc do 1: Hoc sinh khai trién hodc thuc hién nhan tung hang ttr.

+ Mirc d¢ 2: Hoc sinh 4p dung céac héng déng thac 1, 2, 3 dé khai trién cac hang tu.

+ Mirc d6 3: Hoc sinh ap dung hang dang thiuc a® + 2ab + b2 = (a + b)%
voia=2x+y;b=2x—y.

* Vi du 2: Giai phuong trinh.

(2+\/§)x2 +2(1+\/§)x+ 3-0
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+ Mtic d6 1: Hoc sinh dung A dé giai.
+ Mtic d6 2: Hoc sinh ding A’ dé giai
+ Mtrc d¢ 3: Hoc sinh nham nghiém a —b + ¢ = 0.

III. PHUONG PHAP CHUNG DE GIAI BAI TAP TOAN HQC
1) Logi bdi tdp c6 sin thugt todn:

Gi4o vién can luu v hoc sinh mot s6 van dé sau:

+ Hoc sinh khong nén xem thuong dang bai tdp nay vi cho réng da hoc thudc thuat
toan.

+ Pay la dang toan rén luyén ky ning, k¥ xdo cho hoc sinh nén phai giai nhiéu bai tap
dang nay.

+ Hoc sinh phai giai nhidu va giai thanh thao dang toan nay (dang nhin vao nhan biét
ngay) dé c6 co s& giai nhitng bai tap phurc tap hon (nghia 13 dang toan phai qua mot s phép
bién d6i mai thanh dang toan c6 thuat toan).

Sau day 1a mot s6 vi du minh hoa cho nhiing ¥ trén.

* Vi dy vé cdc bai todn ¢ thé dp dung ngay thudt todn:

1) Giai phuong trinh:

3x2-4x+1=0.
2) Giai h¢ phuong trinh:
X+2y=3
{x —2y=7
3) Giai phuong trinh va bat phuong trinh sau:
a)4x -8=0. b) -5x +9>0.

* Vi dy vé bai todn phirc tap hon qua mét sé buede bién doi thanh cdc bai todn ¢é san
thudt toan:
1) Giai phuong trinh:
4(4x +5)=7(5x - 3).
2) Giai phuong trinh:
32x+ 12 —42x+1)+1=0.

3) Giai h¢ phuong trinh:

3x+y=2

2x° +y=5

2) Loai bai tdp chwa cé sin thudt toan

— Loai bai tap nay chiém sd luong 1on trong SGK va gay kho khan khong it cho hoc
sinh, din dén tam i thiéu ty tin khi tiép xtic véi cac bai tap toan. Do vay khi day cho hoc sinh
giai nhiing bai tdp nay, nguoi gido vién khong chi cung cap 101 gidi ma quan trong hon la gido
vién phai gitp hoc sinh biét cach tim ra duong 18i giai bai toan. Theo Polya, phuong phap tim
t0i 101 giai co thé thuc hién nhu sau:

a. Tim hiéu néi dung ciia bai todn.

— Gido vién cho hoc sinh doc qua mot lugt dé bai, lam rd cac yéu td ctia dé bai, cac
khai niém (néu c6) dé nam that rd dé bai.

— Can x4c dinh dau 1a cai phai tim? Pau 1a cai dd cho? Céi phai tim cin théa man diéu
kién nao? Céc diéu kién dd cho du dé xac dinh cai phai tim hay chua da? Hay thira? Hay co
mau thuan?

— Néu 1a bai toan hinh hoc: Hay vé hinh, hay su dung cac ki hi¢u thich hgp, hinh vé
phai c6 tinh tdng quat, khong duoc v& nhing truong hop dic biét.
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*Vidu:
Cho tam gidc nhon ABC. H 1a tryc tam, qua H vé dudng théng cit AB, AC tai P, Q
sao cho PH = HQ. Goi M la trung diém ctia BC. Chung minh rang MH L PQ.

A

* Tim hiéu dé todn:

+ Yéu cau hoc sinh doc ki dé, ndm dugc tam giac nhon 1a gi? Tryc tam la gi?

+ Yéu ciu hoc sinh v& hinh, ki hiéu phu hop.

+ Yéu cau hoc sinh cho biét gia thiét cta bai toan: H 1a truc tAm caa tam giac ABC,
PH=HQ,MB=MC. (P € AB,Q € AC,M € BC).

+ Yéu cau hoc sinh cho biét yéu cau cta bai tap: Chimg minh MH L PQ.

b. Xay dung chwong trinh gidi.

— Gio vién goi ¥ dé hoc sinh tim ra phuong huéng giai bang hé thdng cau hoi:

+Em da gdp bai toan dang nay chua? Hay da gap ¢ mot dang hoi khac?

+ Hay xét ky yeu t6 chura biét va thir nhé lai mot bai toan quen thude ¢ cung yéu td
chua biét hay c6 yéu td chua biét twong tu.

+ Em c6 biét mot bai toan nao c6 lién quan khong? Co thé ap dung mot dinh 1i nao d6
khong?

+ C6 thé chia bai toan thanh cac bai toan bo phan khong?

*Vidu:

Cho tam giac ABC vuong tai A. V& duong cao AH L BC (H € BC). Goi E, F, I lan
lugt 1a tdm cac duong tron ndi ti€p cac tam gidc AHB, AHC, ABC. Chung minh
rang Al L EF.
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* H thong cdu hoi:

+ Néu cac cach ching minh hai duong thang vudng goc?

+ Trong nhitng cach d6 cach nao c6 thé van dung trong bai toan nay ?

Néu hoc sinh chua thé tim ra dugc cach dé ap dung, gido vién s& goi y: Chu y dén
AAEF, kiém tra xem FR c6 vudng goc véi AE va ES c6 vudng goc v6i AF khong?

Hoc sinh s& kiém tra bang dung cu, rd rang hai cip doan thang nay 1an luot vudng goc
v6i nhau.

+ Ta s& 4p dung dinh li nao dé chtmg minh két luan cta bai toan?

Hoc sinh s€ tra 101 duoc 1a st dung dinh i vé tinh chét ba dudng cao. Van dé 1a lam
sao chiing minh FR 1L AE va ES | AF.

Gi4o vién goi y cho hoc sinh bang cach tach bai toan trén thanh cac bai toan nho:

1) Cho tam gidc ABC vudng tai A. V€ duong cao AH L BC (H € BC). Goi AN la tia
phéan gidc ctia goc HAC (N € BC). Chung minh tia phan giac cua goc B vudng géc véi AN.

B

A M C
2) Cho tam giac ABC vudng tai A. V& duong cao AH L BC (H € BC). Goi AP la tia
phan giac cia goc HAB (P € BC). Chirng minh tia phan gidc ctia goc C vuong goc voi AP.
B

A c
Tir hai bai tap nay, dé dang ching minh duge AI L EF vi I chinh 12 tryc tAm ctia tam
giac AEF.

Trang 8



c. Trinh bai loi gidi.

- Nim lai toan b cach giai da tim ra ¢ budc 2, trinh bay lai 101 giai sau khi da can
nhac ky ’luépg cac luan cu, luan chung, ghiph Xé(; hoéa cac du doén, phat hién, di€u chinh
nhiing yé€u to I¢ch lac nhut thoi, nhitng chd can thiét.

Theo vi du trén, ta c6 101 gidi nhu sau:
Xét AVHAN co:
HNA +HAN = 90°.
Ma HAN=NAC = HNA+NAC=90° (1)
Mt khac: BAN+NAC=90° (2)

TU (1) va (2) = BAN=HNA.

= ABAN cén tai B.

Ma BM la tia phan giac cta géc B nén BM ciing la dudng cao clia ABAN.
= BM L AN (¥)

Chirng minh tudng tu ta cling dugc CQ L AP (**)

T (*) va (**) = I la truc tam cua AEAF.

= Al ciing la dudng cao cla AEAF.

=AlLEF O

d. Kiém tra va nghién civu sdu 1oi gidi.

— Pa s6 cac bai tap khi da giai xong thi ca hoc sinh va
gi4o vién thuong cho rang minh di hoan thanh nhiém vu, it
khi chju tim hiéu, nghién ctru lai 101 gidi. Viéc xem xét lai 101
giai va nghién ctru siu hon vé bai toan 1a mot viéc 1am can
thiét, d6i khi dem dén nhiing diéu bat ngd, thi vi.

* V{ dy: Xét bai todn: Cho tam gidc ABC déu ndi tiép
trong duong tron tim O. M 14 diém bat ki trén cung nhé BC.
Chung minh ring MA = MA + MC.

Giai:
Trén AM dit diém E sao cho AE = MC.
= AAEB = ACMB (c.g.c)
= ABME can tai B (vi BE = BM).
Ma BME = BCA = 60° (Goc ndi tiép cung chin cung)
= ABME déu — ME = MB.
= MA =MB + MC (Vi MB = ME, MC = AE) O
* Tim hiéu loi gidi khdc:
Trén tia MA dit diém E sao cho ME = MB
— AMBE ddu (Vi ME = MB, BME = BCA =60°).
= BE =BM

—_—

Ma: ABE+EBC = EBC+CBM = 60° = ABE = CBM
= AAEB = ACMB (c.g.c)

= EA =MC

— MA = MB + MC (Vi MB = ME, MC = AE) (J
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* Pé xuat bai toan moi:

Goi D la giao diém ciia AM va BC, ta thdy AMBD < AMAC (MBD =MAC,
BMD = AMC =60°).
MA MC MB+MC MC MC MC 1 1 1
= = = <1+ = = + =
MB MD MB MD MB MD MB MC MD
Bai todan thanh: . ) i )
Cho tam giac ABC déu ndi tip trong duong tron tdm O. M la diém bat ki trén cung
nhd BC. Goi D 14 giao diém cua AM va BC. Chung minh rang:
a) MA = MA + MC.

b)1+1=1.
MB MC MD

— HET—
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