Trudong THPT Dd Ping Tuyén
Giao vién: V6 Thi Hoai Thu
Tuan: 21, 22

HAI PUONG THANG VUONG GOC

Mon hgc: Toan; lép:11.
Thoi gian thuc hién: 2 tiet (63,64)

I. Muc tiéu.

1. Vé kién thirc

- Dinh nghia vé goc giita hai duong thang, cach xéc dinh géc giira hai duong thang trong khong gian.

- Dinh nghia vé hai duong thang vudng goc trong khdng gian.

2. Vé ning luc

- Nang lyc md hinh hoa toan hoc: dung hinh mé ta cac yéu td duong thang, mat phang, cac hinh da dién trong
bai toan

- Nang lyc giao tiép toan hoc: trinh bay, dién dat, néu cau hoi, tra loi cau hoi, thao luan, tranh luan dé tim duoc
két qua chinh xac.

- Niang luc tu duy va 1ap luan todn hoc: biét phan tich, tong hop tim ra huéng giai bai toan, sir dung dugc cac
phuong phap 1ap luan, quy nap, suy dién dé trinh bay 1oi giai.

- Sir dung c6ng cu va phuong tién hoc toan: sir dung thudc ké, cac dung cu vé hinh.

3. Vé phdm chat:

- Poc lap: Biét cach hoc doc 1ap voi phuong phap thich hop.

- Tréch nhiém: Biét chia s¢, co trach nhiém véi ban than, gia dinh, cong dong.

- Cham chi: Nguoi hoc cham chi trong hoc tap.

- Thé gisi quan khoa hoc: Hiéu duoc ngudn géc thuc tidn va kha ning tng dung cia goc giita hai dudng thang
trong khong gian

I1. Thiét bi day hoc va hoc ligu

- Gido vién: KHBD, thudc ké, phan mau, may chiéu.

- Hoc sinh: But mau, bat chi, thudce ké

I11. Tién trinh day hoc.

* Hoat dong khai dong

a. Muc tiéu: Hoc sinh biét cach xac dinh goc giita hai duong thiang bang viéc dung hai duong thang méi lan
luot song song voi hai dudng thiang ban dau va cing di qua mot diém bat ki

b. N§i dung:

HDP1. Trong khong gian cho hai dwdng thang chéo nhau m va n. Tir hai diém phan biét 0,0’ tly y lan luot ké
cac cap duong thang a, b va a’,b’ twong ng song song véi m, n (H7.2).

a) Mdi cap duong thang a,a’ va b,b’ ¢ cling thudc mot mat phang hay khéng?

b) LAy cac diém A, B (khac O) twong ting thudc a, b. Puong thang qua A song song véi OO’ cat a’ tai A', duong
thang qua B song song véi OO’ cat b’ tai B'. Giai thich visao OAA'OQ’, OBB'O’, ABB'A’ la cac hinh binh hanh.

¢) So sanh gdc giira hai duong thang a, b va goc giira hai duong thang a’ va b’.

(Goi y: Ap dung dinh Ii césin cho cac tam giac OAB, O'A'B’)

¢. San pham:

a) Mai cap duong thiang a, a’ va b, b’ déu cing thudc mot mat phang do chiing song song véi nhau theo tirng
cap.

b) OAA'Q’, OBB'O’, ABB'A’ la céc hinh binh hanh do chiing c6 cac cap canh dbi song song véi nhau (theo
cach dyng).

c) Vi OAA'Q’, OBB'O’, ABB'A’ la cac hinh binh hanh nén c6 OA=0'A’", OB=0B’' va AB = A'B’. Ap dung
dinh If césin cho céac tam giac OAB, O'A'B’ véi goc O va O’ thitacé O =0’ nén gic giira hai duong thang a, b va
g6c giira hai duong thang a’ va b’ bang nhau.

d. Té chirc thuc hién:



Gi4o vién néu yéu cau bai toan nhu ndi dung (va trinh chiéu cach dung
cac diém 0,0’ va cac duong thingmvan;a, bva a’,b’)

Thuc hién Hoc sinh quan sat thao luan (theo ca nhan hoac dai dién moi nhom.)
B4o cao thdo lugn | Hoc sinh tra 16i, thao luan, hoan thién san pham.

Chuyén giao

DPdnh gia, nhan | GV nhan xet cac cau tra 16i. Giao vién gici thiéu khai niém va cach xac
xét, téng hep dinh goc gitra hai duong thang trong khong gian

*Hinh thanh kién thirc

2. GOC GIUA HAI PUONG THANG

2.1. Hinh thanh kién thirc
a. Muc tiéu: Hoc sinh nam dugc dinh nghia vé goc giita hai duong thang trong khong gian
b. N§i dung:
- Dinh nghia va chi y vé& goc giira hai duong thing

KY

12

Néu a song song hoic triing véi @' va b song song hogc triing voi b’ thi (a,b) va (@',b") c6 méi quan hé gi?
¢. San pham:
Gac gitra hai duong théng m va n trong khdng gian, ki hiéu (m, n), 1a géc giira hai dudng thang
a vab cung di qua mét diém va tuong tirng song song véi m van.
Chay
e Dé xac dinh goc giira hai duong thang chéo nhau a va b, ta ¢ thé 1ay mot diém O thudc duong thang a va qua do
ké duong thang b’ song song véi b. Khi d6 (a,b)=(a,b’).
e V6i hai duong thang a, b bat ki: 0° <(a,b) <90°.
\

2

Néu a song song hoic triing véi a’ va b song song hodc tring véi b’ thi (a,b)=(a’,b’)

d. Thue hién:
Gi4o vién yéu cau HS tim hiéu vé dinh nghia va cha y vé
Chuyén giao goc giita hai dudng thang trong SGK va trinh bay noi dung
dinh nghia thong qua hinh anh ctia hoat dong khéi dong
Thuc hién Hoc sinh tim hi€u va trinh bay
B&0 céo thdao ludn Hoc sinh tra loi cau hoi
Ddnh gid, nhdn xét, téng hgp | GV chuan héa kién thirc

2.2. Luyén tap ) i
a. Muc tiéu: Hoc sinh biét cach xac dinh goc gifra hai duong thang trong khong gian
b. N§i dung:
2" Vidu 1. Cho hinh hop ABCD.A'B'C'D' c6 cac mit 1 hinh vuéng. Tinh cac géc (44',CD),
(A'C',BD), (AC,DC").
¢. San phim:
Vi CD//ABnén (AA,CD)=(AA’ AB)=90". Tt giac
ACC'A’ ¢6 céc cip canh dbi bang nhau nén né 1a mot
hinh  binh hanh. Do d6 A'C'//AC. Vay
(A'C',BD)=(AC,BD)=90°. -
Tuong tu, DC'//AB'. Viy (AC,DC')=(AC,AB'). g

o
e

Tam giac AB'C c6 ba canh bing nhau (vi 1a cac duong T
chéo cua cac hinh vuéng c¢6 do dai canh bang nhau) nén A’ D’




né la mot tam giac déu. Tu  do,
(AC,DC')=(AC,AB')=60°.
d. Thuc hién:

Chuyén giao Gi4o vién néu nodi dung va ydu cau bai toan
Thuc hién Hoc sinh thuc hi¢n theo nhém
B&0 céo thdo luan Hoc sinh tra loi, thao luan, hoan thién san pham.

GV chuan hoa kién thirc, chét cach xac dinh goc gitta hai duong
thang thong qua viéc xac dinh goc gitra hai duong thang song song
v6i hai dudong thang ban dau

Ddnh gid, nhdn xét,
tong hop

2.3. Vin dung

a. Muc tiéu: Hoc sinh hiéu duoc viée x4c dinh goc giira hai dudng thing trong khong gian 1a mot viée lam xudt
phat tir thyc tién va nhu cau clia cude séng

b. N§i dung:

} Van dung. Kim tu thap Cheops la kim tu thap 16n nhat trong cac kim tu thap & Ai Cap, dugc xay dung vao thé ki 26
truéc CONgG nguyén va la mot trong bay ki quan cua thé gigi co dai. Kim tu thap c6 dang hinh chép véi day 1a hinh
vubng c6 canh dai khoang 230m, céc canh bén bang nhau va dai khoang 219m (kich thudc hién nay). (Theo
britannica.com).

Tinh gan dang goc tao boi canh bén SC va canh day AB cua kim ty thap (H.7.4).

Hinh 7.4

C. San phim:
Do AB//CD nén (SC, AB):(SC,CD): SCD.
Ap dung hé qua dinh li cdsin trong tam giac SCD ta co:
CD?+SC?-SD* CD _ 230 115

cosC =
2.CD.SC T2SC 2219 219
Suy ra (SC, AB)=C ~ 58°19'
d. Thuc hién:
Chuyén giao Gi4o vién néu nodi dung va yéu cau bai toan
Thec hién Hoc sinh thuc hién theo ca nhan hodac nhom
B&o céo thao luan Hoc sinh trd 161, thdo luan, hoan thi¢n san pham.

Panh gid, nhan xét, | GV chuan hoa kién thirc, chdt cach tim goc gifta hai duong thing
téng hep thong qua dinh 1i cdsin trong tam giac.

3. HAI PUONG THANG VUONG GOC
3.1. Khoi dong

a. Muyc tiéu: Cing c¢b cach xac dinh goc gilta hai duong thang, hiéu dugc hai duong thing vudng goc 1a mot
trudng hop dic biét can duoc xac dinh trong thuc tién.

b. Noi dung:

e - HD2: Dbi véi hai canh cira trong Hinh 7.5, tinh gdc giira hai dwdng mép cua BC va MN .



¢. San pham:
C6 BC/INP nén (BC,MN ) =(NP,MN )= MNP =90°
3.2. Hinh thanh kién thicc 7
a. Muc tiéu: Hoc sinh nam duoc khai niém hai duong thang vudng goc
b. Noi dung: )
- Pinh nghia vé hai duong thang vuong goc
KY
¥ Néu duong thang a vudng goc véi duong thang b thi a ¢6 vudng goc véi cac dudng thang song song véi b hay
khong?
¢. San pham:
Hai duong thang a, b dwoc goi 1a vudng goc vai nhau, ki hiéu a L b, néu goc giira ching bang
90°.
RY
¥ Néu duong thang a vudng goc véi dudng thang b thi a vudng gdc véi moi dudng thing song song véi b. Vi
gia sir b’ la mot duong thang bat ki song song véi b, khi d6 theo cach xac dinh géc gitra hai duong thang ta co:
(a,b’)=(a,b)=90°.
d. Thuc hién:

Chuyén giao Giao vién néu dinh nghia va ndi dung cau hoi
Thuc hién Hoc sinh ghi nhd, tim hiu va trinh bay 101 giai cau hoi

Panh gid, nhan xét, | GV chuan hoa kién thirc
tong hop

3.3. Luyén tap

a. Muc tiéu: Cung cb cac kién thirc vé cach xac dinh goc giita hai dudng thing, chimg minh dugc hai dudng
thang vudng goc trong khdng gian

b. N¢i dung:

) Vidu 2. Cho hinh hép ABCD.A'B'C'D’ (H.7.6)

A D'

a) Xac dinh vi tri trong dbi cua hai duong thang AC va B'D’.
b) Ching minh rang AC va B'D’ vubng géc vai nhau khi va chi khi ABCD la mét hinh thoi.
Luyén tap 1. Cho tam giac MNP vudng tai N va motdiém A ndm ngoai mat phang (MNP). Lan luot lay cac
diém B,C,D sao cho M,N,P twong tng la trung diém cia AB, AC,CD (H.7.7). Chiing minh ring AD va BC
vudng gadc vai nhau va chéo nhau.



¢. San pham:

Vidu 2.

a) Hai duong thang AC va B'D’ lan luot hai mat phang song song (ABCD)va (A'B'C'D’) nén chiing khong
¢6 diém chung, tic 1a ching khong thé trung nhau hoac cit nhau.
Tu giac BDD'B’ ¢6 hai canh d6i BB’ va DD’ song song va bang nhau nén né 1a mét hinh binh hanh. Do d6 B'D’
song song vai BD. Mat khac, BD khong song song vaoi AC nén B'D’ khdng song song véi AC.
Tir nhitng diéu trén suy ra AC va B'D’ chéo nhau.

b) Do B'D’ song song véi BD nén (AC,B'D’)=(AC,BD). Do do, AC va B'D’ vudng géc véi nhau khi va chi

khi AC va BD vudng gdc véi nhau. Do ABCD la hinh binh hanh nén AC vuéng goc véi BD khi va chi khi ABCD
14 hinh thoi.

Luyén tap 1. Do N va P lan luot I3 trung diém cua AC va CD nén NP la duong trung binh caa tam giac
CAD, suy ra AD//NP (1).

Do M va N lan luot 13 trung diém cia AB va AC nén MN 1a duong trung binh caa tam giac ABC , suy ra BC//MN
(2).

Tir (1) va (2) tacé: (AD,BC)=(NP,MN)=MNP =90°, hay AD LBC.
Hon nita néu AD va BC dong phang thi do M,N,P lan lugt nam trén AB,AC va DC nén tit ca cac diém
A,B,C,D,M,N,P déu cing thuoc mit phang, mau thuan véi gia thiét A ndm ngoai mat phang (MNP). Vay AD

va BC khéng ddng phang, hay ching chéo nhau.
d. Thuc hién:

Gi4o vién yéu cau HS tim hiéu vi du 2 véi cac cau hoi lién quan vé
cach xac dinh goc giita hai duong thang va dic tinh vé hai duong
chéo ctia mét s6 hinh vuong, hinh binh hanh, hinh thoi da hoc;

T4 chirc thyc hién luyén tap 1

Hoc sinh tra 101 cau hoi thudc vi du 2 (ca nhan) va thuc hién hoat
dong luyén tap 1 theo nhom

B4o c4o thdo lugn Hoc sinh tra Ioi, thao luan, hoan thién san pham.

Chuyén giao

Thec hién

Pdnh gig, nhan xét, | GV chuan hoa kién thirc
tong hep

*) Hoat dong luyén tap va van dung

a. Muc tiéu: Rén luyén céc ky nang tir d6 cung cb lai cac kién thirc da duoc hoc trong bai hoc. Van dung céc
kién thuc da hoc giai quyét bai toan trong thuc té.

b. N§i dung:

* Nhiém vu 1: Luyén tap dé cang cé cac kién thirc (bai 7.1; 7.2; 7.3 SGK)

* Nhiém vu 2: Bai tap trac nghiém phiéu hec tap sé 2 (xem phiéu bai tap tai phan phu lyc)

* Nhiém vu 3: Bai tap van dung (bai 7.4 SGK)

c. San pham:

*Nhiém vu 1, 3:
Huéng dan giai:



7.1. Cho hinh ling tru ABC.AB'C' c6 céc déy la céc tam gidc déu. Tinh géc (AB,BC).

Giai

Ta c6: (AB,B'C')=(AB,BC)=60°

7.2. Cho hinh hop ABCD.AB'C'D’ ¢6 cac canh bang nhau. Ching minh rang ti dién ACB'D’ ¢6 cac cap canh ddi
dién vudng goc vai nhau.

Giai

Theo gia thiét, hinh hop c6 tat ca cac canh bang nhau nén cac mit cua hinh hop 1a hinh thoi, mat khac 2 dudng chéo
ctia mdi hinh thoi thi vubng goc véi nhau.

Ta dién ACB'D’ c6 céc cap canh d6i dién vudng goc véi nhau, that vay:

(AC, B'D') = (AB, BD) =90°= AC 1 B'D’, twong tu ta chirng minh duogc hai cip canh ddi dién con lai vudng goc
véi nhau.

7.3. Cho ttr diégn ABCDc6 CBD =90'.

a) Goi M, N twong tng la trung diém ciia AB, AD . Ching minh rang MN vuéng goc voi BC

b) Goi G, K tuong tng la trong tdm cua cac tam giac ABC, ACD . Chiing minh rang GK vudng goc véi BC .
Giai

C

a) Theo gia thiét suy ra MN la dudng trung binh caa tam gidc aABD nén MN //BD. Do d6
(MN,BC)=(BD,BC)=90°= MN L BC



b) Tur gia thiét, ta suy ra: %:g—zzngK /IMN = (GK,BC)=(MN,BC)=90°=GK L BC

7.4. Béi véi nha gd truyén thong, trong céc cau kién hoanh, qué giang, xa céi, rui, cot trong ung duoc danh sb
1,2,3,4,5nhu trong Hinh 7.8, nhitng cap cau kién nao vuéng géc vai nhau?

Giai

Cac cap cau kien vudng goc véi nhau lan luot 1a: 1 véi cac duong 2, 4, 5; 2 vé6i 3, 5; 3véi 4,5

* Nhiém vu 2: Cau tra loi ciia hoc sinh (xem phiéu bai tap tai phan phu luc)

d. Té chirc thuc hién:

- Nhiém vy 1: GV: Chia lép thanh 4 nhom, yéu cau nhom 1 bai tap 7.1; Nhom
2 lam bai tap 7.2 ; Nhém 3, 4 lam bai tap 7.3.

Chuyén giao _ , L
-Nhiém vu 2: tat ca cac nhém dua ra phuong an lya chon cia nhom minh.

- Nhiém vu 3: GV va HS phéi hop phan tich thuc hién bai tap van dung (HS
Ién bang lam)

GV: 1o chuc cho hoc sinh ngoi theo nhém, dieu hanh, quan sat, huong dan
Thue hién va ho trg cho hoc sinh (néu co)

HS: thuc hién theo nhom da phan cong

HS nop san pham (loi giai cac bai tap cho GV), dai dién cac nhom lan luot
Bao cao thdo lugn | 1én bang trinh bay loi giai, cdc nhdm con lai thao luan, nhan xét, sua chira
(néu co)

Ddanh gida, nhdn | GV nhan xét thai do lam viéc, phuong an tra 161 cua cac nhom hoc sinh, ghi
Xét, tong hep nhan va tuyén duong nhom hoc sinh co cau tra loi tot nhat.

PHU LUC HO SO DAY HOC
I1. Bai tap b sung: (Dung cho hec sinh te luyén, day phu dao - sé lireng 10 cau TN, 10 cau te lugn)
A. Phan tric nghiém (5 cau mikc nhan biét, 5 cau théng hiéu):
* Nhan biét

Bai 1. Ménh dé nao sau déy la ding?

A. Hai duong thang ciing vudng goc véi mot dudng thang thi song song véi nhau.



B. Hai duong thing cuing vudng goc vai mot dudng thang thi vudng goc véi nhau,

C. M6t duong thang vudng goc véi mot trong hai dudng thang vudng gdc véi nhau thi song song voi
duong thang con lai.

D. Mét dudng thiang vudng goc véi mot trong hai dudng thing song song thi vudng gdc véi dudng thang
con lai.

Loi giai
Chon D

Pudng thing A, ¢6 véc to chi phuong U

Puong thing A, ¢6 véc to chi phuong U»

Puong thing d c6 véc to chi phuong v

A JIA u.,u. cugg phédng  ~ —
ey 2 gp g:>v.u2:0:>dLA2
dLA,

v.u, =0

Bai 2. Cho hinh 1ap phuong ABCD.EFGH . Hiy xdc dinh goc giita cip vecto AB VAEG ?

: H
F G
A ................. D
B e ::C
A. 90°. B. 60°. C. 45°. .
Loi giai

Chgn C
Tacé: EG//AC (do ACGE la hinh chir nhat)

:(E,E)z(ﬁ,ﬁ)z BAC = 45°.

Bai 3: Trong c4c ménh dé sau ménh dé nao ding?
A. G6c giita hai duong thang a va b bang gdc giira hai duong thang a va ¢ khi b song song véi ¢ (hodc b tring
véic).
B. Goc giira hai duong thiang a va b bang gdc giira hai dwong thang a va ¢ thi b song song vai ¢
C. GAc giira hai duong thang la goc nhon.
D. GAc gitra hai duong thang bang goc giira hai vécto chi phuong cia hai dudng thang do.
Huwoéng ddn gidi:
Chon A.

Bai4.  Cho hinh lap phuong ABCD.A'B'C'D’ (hinh v& bén dudi). G6c giita hai dudng thaing AC va B'D' bang



A’ B’

D c
;/’ A,i—\ ————————————————————— » B
D : c
A, 45°, B. 30°. C. 60°. D. 90°.
Bai5.  Cho hinh lap phuong ABCD.A'B'C'D’ (hinh v& bén duéi). Goc giira hai duong thang A'B’ va DD’ bang
A B’
D c
,/’ A,i-\ --------------------- » B
D : c
A. 45°, B. 30°. C. 60°. D. 90°.
* Thong hiéu
Bai 6: Cho tir dién ABCD c6 hai mat ABC va ABD la cac tam giac déu.  Goc
gitta AB va CD 1&? C
A. 120°. B. 60°.
C. 90°. D. 30°.
Huwong dan gidi:
Ch.(,)n C. ” 4 D
Goi | 1a trung diém cua AB
Vi ABC va ABD Ia cac tam giac déu !
. |CI LAB
Nén : B
DI 1L AB

Suyra AB L (CID)= AB LCD.
a3

Bai 7: Cho tir dien ABCD c6 AB=CD=a, 1J == (1, J lan luot 14 trung diém cua BC va AD). Sé do goc

giita hai duong thang AB va CD la

A. 30°. B. 45°. C. 60°. D. 90°.
Huwéng dan gidi:
Chon C. A
Goi M, N lan luot 1a trung diém AC, BC.
Ta co: J

1 1 a

Ml = Nl = AB =5 D=5 MING 12 hinh thoi.
MI // AB // CD I/ NI

Goi O 1a giao diém cua MN va 1J . |

Tacod: MIN =2MIO. C



3

10 === MIO=30°= MIN = 60°.

Xét AMIO vudng tai O, ta co: cos MIO:W—

%)
Nm‘b%‘

Ma: (AB,CD)=(IM,IN)=MIN =60°.
Cau 8: Cho tir dién déu ABCD (Tt dién c6 tat ca cac canh bang nhau). Sé do goc giita hai duong thang AB va CD

bang
A. 30°. B. 45°. C. 60°.

Huwoéng dan gidi:

Chon D. A

Goi H 1a tam dudng tron ngoai tiép ABCD = AH L (BCD).

Goi E 14 trung diém CD = BE L CD (do ABCD déu).

Do AH L(BCD)= AH LCD.

., |CD L BE
Ta co:
CD L AH
Bai 9: Cho hinh lap phuong ABCD.EFGH . Hay xac dinh géc giira cip vecto AB vaDH ?
A. 45° B. 90° C. 120° D. 60°

Huwong dan gidi:

Chon B.
AB | AE

D. 90°.

= CD 1 (ABE)=>CD 1 AB=(AB,CD)=90°. A E

}:>ABJ_DH :>(AB,DH):90°

AE // DH
Bai 10:  Cho hinh lap phuong ABCD.A'B'C'D’ (hinh v& bén duéi). Géc giira hai duong thang AC va A'D bang
A’ B’
D, c
,/’ A,i—\ ————————————————————— » B
D : c
A. 45°, B. 30°. C. 60° D. 90°
*Ddp dn:
Mirc d6 Nhan biét Thoéng hiéu
Cau 1 2 3 4 5 6 7 8 9 10
Pap an D C A A D C C D B C

B. Phan ty luan (mic van dung):
Cau 1. Cho tir dién déu ABCD c6 canh bing a, M 14 trung diém cia canh BC. Goi « 1a géc giita hai duong thang AB

va DM, tinh cos« .

Lot gidi:



Goi N 1a trung diém cua AC
= MN 1la duong trung binh caia AABC
MN //AB

= 1
MN :EAB

Vi ABCD va AACD la cac tam giac déu canh bang a

av/3

Vi MN //AB:>a=(AB,DM)=(MN,DM)
Xét AMND , ta co:
MN? + MD? — ND?

cos NMD =
2MN.MD
(2]
2 2 2 1 3
- ZE a3 _Zﬁ_ 6
22
:>NMD<90°:(MN,DM):NMD
J3

Vay cos o =cos NMD = e

Cau 2. Cho tir dién ABCD c6 AB=CD. Goi I,J, E, F lan luot 1a trung diém cua AC, BC, BD, AD . Tinh s6 do
goc (IE, JF).

Léi giai



F
B D
J
C
IF //CD
Taco IF la duong trung binh cia AACD = 1.
IF ==CD
2
JE //CD
Lai c6 JE la duong trung binh cuia ABCD = 1 .
JE==-CD
2
IF =JE
= = Tu gi&c 1JEF la hinh binh hanh.
IF // JE
IJ:EAB
Mit khéc: i .Ma AB=CD= 1] = JE
JE:ECD

Do d6 1JEF Ia hinh thoi. Suy ra (IE, JF)=90°.

Cau 3. Cho hinh chép S.ABCD ¢4 tat ca cAc canh déu bang a. Goi | va J lan luot 13 trung diém cua SC va BC.
Sé do cua goc (13, CD) bang:

A. 90°.. B. 45°.. C. 30°.. D. 60°.
Léi giai

Chon D

Goi O latdm cua hinh thoi ABCD = OJ 1a duong trung binh cua ABCD.



0J //CD

Suy ra .
y 0J =%CD

Vi CD /03 = (13,CD)=(13,03).

y=tgeg-2
2772

Xét tam gidc 103 , ¢6 {0J :%CD:% — AIOJ déu.

a
2

IO=£SA=
2

Vay (13,CD)=(1J,0] ) =1JO =60°.
Cau 4: Cho tirdign ABCD déu canh bang a. Goi M 1a trung diém CD, o la géc gitta AC va BM . Tinh cosar.
Huwong dan gidi:
Goi O I trong tam cia ABCD = AO 1(BCD)
Trén duong thang d qua C va song song BM ldy diém N sao cho
Ia hinh chit nhat, tir dé suy ra: (AC,BM):(AC,CN):(ACN):a

3 a

Co6: CN =BM :7a va BN =CN =

A

BMCN

aZ

2
2
AO’ = AB? — BO? =ABZ—(§B|\/|j zg

7 J5 AC2+CN2—AN? /3
ON?=BN?+B0O?=—a?: AN =+ AO0*+0ON? =""a =cosa = =
12 2 v 2AC.CN 6

Cau 5: Cho hinh chop S.ABC ¢6 SA=SB=SC =a va BC = a2 . Tinh goc giita hai duong thing AB va SC .
Huwdng dan gidi: 9

Goi M, N, P lan luot la trung diém cta SA, SB, AC , khi d6 MN || AB nén S
(AB,SC)=(MN,SC).

bit ¢ = NMP, trong tam giac MNP ¢6
2 PN =Y

conp = MNZ+MPE_NPZ )
2MN.MP

Tacod MN = MP :%, ABZ + AC? = BC? = AABC vudng tai A, vi vy

2 2
PB? = AP’ +AC* = 5%, PS? :3% .Trong tam giac PBS theo cong thtr tinh A

duong trung tuyén ta co

5a’° 3a?
_ PB?+PS* SB? _T+T_a_2_3a2

PN?

2 4 2 4 4
Thay MN,MP, NP vao (1)ta dugc COS¢=—%:>(p=1200.

Vay (AB,SC)=(MN,SC)=60°.



Cau 6: Cho t dién ABCD c6 AB wvudng géc véi CD, AB=CD=6. M 1a diém thuoc canh BC sao cho
MC =x.BC (0<x<1). mp(P) song song véi AB va CD lan lugt cit BC,DB, AD, AC tai M,N,P,Q. Dién tich
lon nhét cuia tir gidc bang bao nhiéu ?
Huwoéng dan gidi:
MQ//NP//AB s
Xét tr giac MNPQ c¢o Q = MNPQ la hinh binh hanh.
MN//PQ/ICD
Mat khac, AB L CD = MQ L MN .

Do @6, MNPQ la hinh chir nhét.

Vi MQ//AB nén MQ % =X= MQ =Xx.AB =6xX.
AB CB
Theo gia thiét MC =x.BC = BM =(1-x)BC.

Vi MN//CD nén w=%_1—x:> MN =(1-x).CD =6(1-x)
CD BC

Dién tich hinh chir nhat MNPQ la

2
Snpo = MN.MQ = 6(1—x).6x =36.X.(1— X) < 36(X+;_Xj 9.

Vay dién tich ta gilc MNPQ 16n nhét bang 9 khi M 14 trung diém cia BC .

Cau 7: Cho hinh lap phuwong ABCD.A'B'C'D"' canh a. Trén cac A B canh DC va
BB' ldy cic diém M va N saocho MD=NB=x(0<x<a). Chirng minh
AC'LMN

Huwong dan gidi: D

Pit AA'=a, AB=b,AD=c.
a) Taco AC'=a+b+c, B'D'=c—b nén
A—C'.B'D':(5+B+E)(E—B)

(6B e o
= AC'LB'D".
) MN = AN — AW - (AB-+ BN ) ~(AD+ DM) {6+ Xa |- 6 X6 - 24+ 1-X]5-¢
a a a a
Tur d6 ta co A—C'.W:(5+5+E)[(5+§§j (c+ bj §q+[1-5j5-5]
a a a a
- X3 2+(1——jb2—52:x.a+(1—§ja2—azzo.
a a a
Vay AC' L MN .

Cau 8: Cho tir dién déu ABCD c6 canh bang a. Goi M,N,P,Q,R lan luot 13 trung diém cua AB,CD, AD,BC va
AC . Tinh géc ciia hai duong thing AB va CD?
Huwoéng dan qgidi:

a3

a) Taco MC:MD:T nén tam giac MCD cantai M ,dodo MN LCD.

Laicd RP||CD= MN LRQ.
b) Tuong tu tacd QP L AD
Trong tam giac vuéng PDQ ta co



2

2 2_[@ ? a 2: 2 _ 2
RQ“ +RP —(2) +(2j a“=QP

Do d6 tam gidc RPQ vubng tai R, hay RP L RQ.
AB || RQ

Vivay /CD||RP = AB L CD.
RP 1 RQ

2 5 )
QP? =QD? - DP? {#) —(Ej :%Ta c6:

Cau 9: Cho tir dién ABCD c6 AB = AD =a va BAC = BAD =60°,CAD =90° . Goi M 1a trung diém cua canh CD.
: : .1
Tinh d6 dai canh AC dé cdsin goc gitra hai duong thang AC va BM bang ﬁ .

Loi gidi
A

c8 C9 D
Goi N 1a trung diém cua AD. Tacé (BM,AC)=(BM,MN)=«
bat AC=2x=MN=x>0

C10

a\/3

Theo bai ra ta c6 tam giac ABD déu canh anén BD =a,BN = -

Tam giac ACD vudng tai Anén DC? = AD? + AC? =a” + 4x°
Xét tam gidc ABC ta cO BC? = a® +4x* — 2ax

a’+a’+4x*—2ax a’+4x*  3a’+4x° —4dax

. 2 _
Do d6 BM* = 5 1 1
3a2+4x2—4ax+xz_g
Tatinh cosBMN:BM2+MN2_BN2: 4 4
2BM.MN 2_\/3a2+4x2—4ax N
2
8x* —4ax 2x—a

Ax~3% +4X° —dax 3% +4x% —dax
Theo gia thiét ta c6
2x—a 1 =
= —o8x*-8ax=0<
J3a? +4x> —dax| /3 [x:a

Do x>0 nén x=a= AC=2x=2a

Cau 10. Cho hinh chdp ti giac déu S.ABCD c6 day 1a hinh vuéng ABCD canh a, d6 dai canh bén ciing bang a.
Goi M, N lan luot 14 trung diém cua cac canh SAva BC . Géc giira MN va SC bang

Cosa =

Léi giai



Goi P 1a trung diém cuia SB, tacé SC// NP = (MN,SC)=(MN,NP)=MNP.

2(SC?+ AC?)-SA? 2(a’+2a?)-a’ 2
Ma MP:EABZE; NPZESC:E; MC?2 = ( ) _ ( ) =5a ;
2 2 4 4 4
|\/|B=a_*@.
2
2(5a2+3a2j 2
2(MC?+MB?)-BC? a4 2
4 4 4
a3
2 2 2 - =
Do d6 cos MNP = NP_+MN7=MP"_ MN _ 2 zﬁ_vay MNP = 30°
2.NP.MN NP 2

08
2



