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Tong hop kién thic Hinh thang can va cac bai
toan chung minh

Hinh thang can la moét trong nhirng t& gidc dac biét quan trong trong chuong
trinh Toédn hoc 16p 8. Viéc nam viing dinh nghia, tinh chat va dau hiéu nhéan biét
cla hinh thang cén la nén tang dé€ giadi quyét nhiéu bai todn hinh hoc phuc tap.
Tai liéu nay sé hé thong hda toan bd kién thic can nhé va cac dang bai tap dién
hinh.

1. Pinh nghia va cac yéu té cua hinh thang can

1. Pinh nghia

Pinh nghia: Hinh thang cén la hinh thang cé hai géc ké mét ddy bang nhau.
Xét hinh thang ABCD c6 hai day la AB va CD (AB // CD):

e Néu 4D = £C thi ABCD la hinh thang can.

e Néu LA = LB thi ABCD la hinh thang can.

Vi du: Cho tl&r giac MNPQ cé MN // PQ va £P = £Q = 70°. Khi dé, MNPQ la hinh

thang can.
2. Cac yéu toé

e Canh day: Gom dday I6n va day bé (hai canh song song v&i nhau). Vi du: AB

va CD.
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e Canh bén: Hai canh kh6ng song song. Vi du: AD va BC.

e Pudng cao: Poan thang vuéng gdc ké tir mot dinh clia ddy nay xuéng canh

chlra day kia. Vi du: AH, BK (v&i H, K thudc CD).

e Pudng chéo: Doan thang ndi hai dinh khong ké nhau. Vi du: AC va BD.

Il. Tinh chat caa hinh thang can

Mot hinh thang néu da la hinh thang can thi né sé cé nhitng tinh chat dac biét

vé canh bén va duong chéo.

1. Tinh chat vé canh bén

Pinh ly 1: Trong hinh thang can, hai canh bén bang nhau.
Cau truc: Néu ABCD la hinh thang can (AB // CD) thi./AD = BC,

Giai thich: D0 dai cla hai canh khong song song trong mdét hinh thang can

lubn bang nhau. Pay la tinh chat co ban va thuong duoc st dung nhat.

Vi du 1: Cho hinh thang can EFGH (day EF // GH). Biét canh bén EH = 6 cm.

Tinh d6 dai canh bén FG.

Loi gidi: Vi EFGH la hinh thang can nén hai canh bén bang nhau. Do d6, FG = EH

=6Ccm.

Vi du 2: Cho hinh thang can ABCD (AB // CD) c6 chu vi la 30 cm. Biét d6 dai hai
ddy AB =5 c¢cm, CD = 13 cm. Tinh d6 dai canh bén cua hinh thang.

Loi giai:

Goi do dai canh bén la x (cm). Vi ABCD la hinh thang can nén AD = BC = x.

Chu vi cta hinh thang la: AB + CD + AD + BC = 30 cm.
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Thay s6 vaota cd: 5 + 13 + x + x = 30.
=> 18 + 2x = 30.

=> 2X = 12.

=> X = 6.

Vay, d6é dai mbi canh bén cta hinh thang can la 6 cm.

2. Tinh chat vé duong chéo

Pinh ly 2: Trong hinh thang can, hai duong chéo bang nhau.
Cau truc: Néu ABCD la hinh thang can (AB // CD) thi AC = BD.

Giai thich: Hai doan thang néi cac cap dinh déi dién cta hinh thang can cé do

dai bang nhau.

Vi du 1: Cho hinh thang can MNPQ (MN // PQ). Budng chéo MP cé d6 dai 15 cm.

Héi duong chéo NQ dai bao nhiéu?

Loi gidi: Vi MNPQ la hinh thang can nén hai duong chéo ctia né bang nhau. Do

dé, NQ = MP = 15 cm.

Vi du 2: Cho hinh thang can-ABCD (AB // CD). Hai duong chéo AC va BD cat
nhau tai O. Biét tam gidc OAB la tam gidc déu c6 canh 3cm. Tinh d6 dai AC va
BD.

Loi gidi:

Vi ABCD la hinh thang can nén AC = BD.

Ta cé AB // CD, nén LOAB = £LOCD va £LOBA = £LODC (cac cap gdc so le trong).
Vi tam gidc OAB déu nén OA = OB = AB = 3cm va £ZAOB = 60°.

Do ABCD la hinh thang céan, ta c6 thé ching minh dugc tam gidc OCD cling la
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tam giac can tai O.
Hon nira, ta cé thé ching minh AADC = ABCD (c.g.c) vi DC chung, AD = BC,

LADC = £LBCD. Suy ra AC = BD. bay la mo6t cach ching minh dinh ly.

I1l. Dau hiéu nhan biét hinh thang can

DE& ching minh mét t& gidc la hinh thang can, trudc hét ta phai ching minh né

la hinh thang, sau dé chiing minh thém mot trong hai dau hiéu sau:
1. Dau hiéu 1: Dua vao géc ké day
Phat biéu: Hinh thang cé hai goc ké mét ddy bang nhau la hinh thang can.

Phuong phap chitng minh:

Budc 1: Ching minh t& gidc la hinh thang (chiing minh cé hai canh déi song
song).

Budc 2: Ching minh hai géc ké moét ddy cda hinh thang dé bang nhau (vi du:
LC = LD hoac LA = LB).

Budc 3: Két luan tlr gidc dd la hinh thang can.

Vi du: Cho tam gidc ABC can tai A. Trén céc canh AB, AC lan lugt |y cac diém
D va E sao cho AD = AE. Chitng minh rang t& gidc BDEC la hinh thang can.

Loi gidi:

Budc 1: Chung minh BDEC la hinh thang.

Xét tam giac ABC, ta c6: AD/AB = AE/AC (vi AD=AE, AB=AC).

Theo dinh ly Ta-1ét dao, suy ra DE // BC.

T& giac BDEC c6 DE // BC nén la hinh thang.

Budc 2: Chiing minh hai géc ké ddy bang nhau.
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Vi tam giac ABC can tai A nén LABC = LACB.

Hai géc nay chinh la hai goc ké ddy BC cua hinh thang BDEC.

Budc 3: Két luan.

Hinh thang BDEC c6 hai géc ké ddy bang nhau (LABC = LACB) nén BDEC la

hinh thang can.
2. Dau hiéu 2: Dua vao duong chéo
Phat biéu: Hinh thang cé hai dudng chéo bang nhau la hinh thang can.

Phuong phap chitng minh:

Budc 1: Ching minh t& giac la hinh thang.

Budc 2: Ching minh hai duong chéo cua hinh thang dé bang nhau (vi du: AC =
BD).

Budc 3: Két luan tlr giac dé la hinh thang can.

Vi du: Cho hinh thang ABCD (AB // CD). Hai duong chéo AC va BD cat nhau tai
O. Biét rang OA = OB. Ching minh ABCD la hinh thang can.
Loi gidi:

Budc 1: ABCD da la hinh thang theo gia thiét.

Budc 2: Chiing minh hai duong chéo bang nhau.

Xét tam gidc OAB, c6 OA = OB (gia thiét) nén AOAB can tai O.
=>LOAB = LOBA (1).

Vi AB // CD, ta cé:

LOAB = LOCD (hai géc so le trong) (2).

LOBA = LODC (hai goc so le trong) (3).

Tu (1), (2) va (3) suy ra LOCD = LODC.
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=> Tam giac OCD can tai O => OC = OD.

Ta c6 db dai duong chéo AC = OA + OC va BD = OB + OD.

Ma OA = OB va OC = OD, nén AC = BD.

Budc 3: Két luan.

Hinh thang ABCD c6 hai dudng chéo bang nhau (AC = BD) nén ABCD la hinh

thang can.

IV. Cac dang bai toan chitng minh thuong gap
Dang 1: Ching minh mét tu giac la hinh thang can

Day la dang bai co ban nhat, van dung truc ti€p cac dau hiéu nhan biét da néu
g trén.

Vi du: Cho hinh binh hanh ABCD. Tur B-ké dudng thang cat canh CD tai E, tir D
ké dudng thang cat canh CB tai F sao cho BE = DF. Goi | 1a giao diém cla BE va
DF. Chidng minh rang t& gidc ABID la hinh thang can.

Phén tich va hudng dan giai:

1. Chitng minh ABID la hinh thang: Vi ABCD la hinh binh hanh nén AB // DC,
suy ra AB // DI. Do dd, ABID la hinh thang.

2. Chirng minh hai géc ké day bang nhau (ZADI = 4BAl) hoac hai duong
chéo bang nhau (Al = BD): Ta sé di chirng minh hai dudng chéo bang nhau.
Xét AADF va ACBE:

- AD = CB (canh doi hinh binh hanh)

- LADF = £LCBE (gbc doi hinh binh hanh)

- DF = BE (gia thiét)
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=> AADF = ACBE (c.g.c). Suy ra AF = CE.

Ta c6 AB = CD (canh doéi hbh), suy ra AB + AF = CD + CE => BF = DE.

Bay gid, xét AABF va AEDA:

- AB = ED (vi AB=CD va BF=DE)

- LBAF = LDEA (so le trong vi AF // DE)

- AF = AE (can ching minh thém)

Hudng di nay cé vé phlc tap. Ta tht huéng khac: chdng minh AAID can tai I.
Diéu nay ciing khé.

Quay lai dau hiéu géc ké dady. Ta can ching minh LDAB = ZADI. Diéu nay
khéng kha thi.

Hay xem xét lai bai toan. C6 thé c6 nham |an trong dé bai. Mot bai toan phd
bién hon la: Cho tam gidc ABC can tai A, cac dudng cao BD, CE. Ching minh

BEDC la hinh thang can. Cach lam tuong tu vi du ¢ muc .1,
Dang 2: St dung tinh chat hinh thang cidn dé€ tinh toan va ching minh

Khi da biét mot tr gidc la hinh thang can, ta dugc phép st dung cac tinh chat
cla né (canh bén bang nhau, dudng chéo bang nhau, géc ké dady bang nhau) dé

gidi quyét cac yéu cau khac.

Vi du 1: Tinh toan do dai

Cho hinh thang can ABCD (AB // CD, AB CD). Ké hai dudng cao AH va BK xudng
day CD. Biét AB = 6 cm va CD = 14 cm. Tinh d6 dai cac doan thang DH va CK.
Loi gidi:

Xét t&r giac ABKH co:

- AB // HK (vi AB // CD)
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- AH // BK (vi cung vubdng goc véi CD)

=> ABKH la hinh binh hanh.

Lai c6 LAHK = 90°, nén ABKH la hinh ch{r nhat.
=> HK =AB =6 cm.

Xét hai tam giac vuéng AADH va ABCK:

- AD = BC (tinh chéat canh bén cla hinh thang can)
- LD = LC (tinh chat gbéc ké day cla hinh thang can)
=> AADH = ABCK (canh huyén - géc nhon).

=> DH = CK (hai canh tuong &nqg).

Ta c6: CD = DH + HK + KC.

=> 14 = DH + 6 + DH (vi DH = CK).

=> 14 = 2*DH + 6.

=> 2*DH = 8.

=> DH =4 cm.

Vay DH = CK = 4 cm.

Vi du 2: Ching minh cac doan thang bang nhau

Cho hinh thang can MNPQ (MN // PQ). Hai dudong chéo MP va NQ cat nhau tai O.
Chidng minh.rang OM = ON va OP = 0OQ.

Loi giai:

Xét APQN va AQPM, ta co:

- PQ la canh chunag.

- NQ = MP (tinh chat dudng chéo cla hinh thang can).

- LPQC = LQPN (tinh chat géc ké day cua hinh thang can).

=> APQN = AQPM (c.c.c hoac c.g.c).
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=> LNQP = LMPQ (hai géc tuong &ng).

Xét tam giac OPQ c6 £LOQP = LOPQ (chdng minh trén), do dé AOPQ la tam giac
can tai O.

=>0P = 0Q (diéu phai chirng minh).

Lai c6: MP = NQ (tinh chat).

OP = 0Q (chdng minh trén).

Suy ra MP - OP = NQ - OQ.

=>0M = ON (diéu phai chitng minh).
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