Truy cap website: hoc360.net dé tai tai li¢u dé thi mién phi

PHEP QUAY

A. CHUAN KIEN THUC

A.TOM TAT GIAO KHOA.
1. Dinh nghia:

Cho diém O va goc luong giac a . Phép bién hinh bién O
thanh chinh n6 va bién moi diém M khéc O thanh diém
M' sao cho OM'=OM va goc luong giac (OM; OM') =

dwoc goi la phép quay tam O, a duoc goi la goc quay. 0

Phép quay tam O goc quay a dwoc ki hiéu la Q(O;a) .

Nhan xét
e Khi a=(2k+1)mkeZ thi Qg 1a phép ddi xting tam O.

|
o Khi a=2kmkeZ-——— thi Q, la phép dong nhat.

r!(n—r).
2. Biéu thitc toa do cta phép quay:
Trong mit phang Oxy, gia st M(x;y) va M'(x';y') = Qo) (M) thi
x'=xcosa—ysina
y'=xsina+ycosa
Trong mit phang Oxy, gia st M(x;y), I(a;b) va M'(x';y') = Q1) (M) thi
x'=a+(x—a)cosa—(y—b)sina
y':b+(x—a)sina+(y—b)cosa

3. Tinh chit ctia phép quay:
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¢ Bao toan khoang cach gitra hai diém bat ki

e Bién mot duong thang thanh dwong thang

e Bién mot doan théng thanh doan théng bf?mg doan da cho
e Bién mot tam giac thanh tam giac bang tam giac da cho

¢ Bién duong tron thanh dwong tron c6 cung ban kinh
Luuy:

Gia st phép quay tam I goc quay a bién duong
théng d thanh duong théng d', khi d6 d O
Néu 0<a S% thi géc gitta hai duong thang d va

d' béng a d'

Néu % <a<m thi géc gifta hai dudong thang d va

d' béng T—.

B. LUYEN KI NANG GIAI CAC DANG BAI TAP.

Bai toan 01: XAC PINH ANH CUA MOT HINH QUA PHEP QUAY.
Phuwong phap:

Str dung dinh nghia , biéu thirc toa d6 va cac tinh chat ctia phép quay

Cacvi du

Vi du 1. Cho M(3;4) . Tim anh cta diém M qua phép quay tam O gbc quay

30°.

Loi giai.
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x'=xcosa—ysina

Goi M'(x';y') =Q .Ap dung biéu thitc toa do { ta co

33

x'=3c0s30° —4sin30° =T_2

(00") y'=xsina+ycosa

:M'[¥—2;§+2\/§J .

y'=3sin30° + 4cos30° :%+le§

Vi du 2. Cho 1(2;1) va duong thang d:2x+3y+4=0.Tim anh ctia d qua
%

1;450) :

Loi giai.
Lay hai diém M(-2;0);N(1;-2) thude d.

Goi M'(xl;yl),N'(xz;yz) la anh cia M,N qua Q

(1;45“)

32
[x,=2+(-2-2)cos45° = (0-1)sin45’ |\ =27
Ta co ) =
y, =1+(-2-2)sin45° +(0—1)cos 45 v - 542
=1-22
2

2

:M'(2—ﬁ~1—ﬂj
o .

Tuong ty

x, =2+(1-2)cos45’ —(-2-1)sin45’ I =242
¥, =1+(1-2)sin45" +(-2-1)cos45” |y, =1-22

= N'(2+JE;1—2J§).

Ta cé M'N'=(

2 2 | 2 )
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Goi d'=Q, () thi d’ c6 VTCP u=M'N'=(51)= VIPT n=(-1,5)

Phuong trinh:

d'i=(x=2-+2)+5(y -1+2¢2) =0 & —-x+5y -3+102 =0.

Vi du 2. Cho hinh vudéng ABCD tam O, M la trung diém cua AB, N la
trung diém cua OA . Tim anh cuia tam gidc AMN qua phép quay tam O gbc
quay 90°.

Loi giai.

Phép quay Q(O;%U) bién A thanh D, bién M

thanh M'la trung diém ctia AD, bién N
thanh N' 1a trung diém ctua OD . Do d6 né
bién tam giac AMN thanh tam gidc DM'N".
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Bai toan 02: SU DUNG PHEP QUAY DE GIAI CAC BAI TOAN DUNG
HINH.
Phuong phap:

Xem diém can dung la giao cia mot duong cd san va anh cia mét duong

khac qua phép quay Qi) nao do.

Cacvidu

Vi du 1. Cho diém A va hai duong thang d,,d, . Dung tam giac ABC vuéng
can tai A saocho Bed,,Ced,.

Loi giai.
Phdn tich:
Gia st da dung duoc tam giac ABC thoa man yéu cau bai toan.
Ta c6 thé gia st (AB,AC)=90", khi
d6 Q) (C)=B, ma Ced, nén
Bed, véid,'= Q(A;igoo) (d2 )
Laicé Bed, nén B=d, nd,".

Cdch dyng:

- Dung duong thang d,' anh ctia
d, qua Q(A;i%o).

- Dung giao diém B=d, nd,".

- Dung duong thang qua A vudng goc véi AB cat d, tai C.

Tam gidc ABC la tam giac can dung.
Chitng minh:
Tt cach dung suy ra Q(A%O) (B) =C nén AB=AC va BAC=90" do d6 tam

gidc ABC vuodng can tai A.
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Bién luan:

- Néu d,,d, khong vuong gdc thi cé6 mot nghiém hinh.

- Néu d, 1d, va A nam trén duong phan giac ctia mdt trong cac géc tao
boi d,,d, thicd vo s6 nghiém hinh.

- Néu d, Ld, va Akhongndm trén dudong phan giac ciia mot trong cac

goc tao bdi d,,d, thi bai toan v6 nghiém hinh.

Vi du 2. Cho tam gidc ABC c6 (AB,AC)= 0((00 <a< 90“) va mot diém M
nam trén canh AB. Dung trén cac duong thang CB,CA céc diém N,P sao
cho MN =MP va dudng tron (AMP) ti€p xtic véi MN .

Loi giai.

Phdn tich:

Gia st da dung duoc cac diém N,P sao cho

N eBC,P e AC sao cho MN = MP va duong tron (Al\/[P)
tiép xtc véi MN . Khi d6 do MN tié€p xtc voi duong tron
(AMP) nén PMN =A=a. Tt d6 ta c6 (MP;MN) =« lai
6 MP=MN nén Q, . (P)=N.

Giast 0=Q, , (A) va I=ONNAC.

Theo tinh chat phép quay ta c6
NIC =(ON, AP)=a = NIC=BAC =IN // AB.

Cdch dyng :

- Dung diém O:Q(M,—zx)
- Dung duong thang qua O song song v6i AB cat BC tai N

- Dung tia MP cat AC tai P sao cho NMP=a
Nhu vay cac diém N, P 1a cac diém can dung.
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Chitng minh:

Vi ON// AB nén AMO =MON =a = PMN =MAP =a suy ra duong tron
(AMN) tiép xttc véi MN . Ta ¢ Q. :MP—>MN nén MP =MN.

Bién ludn: Bai toan c6 mot nghiém hinh duy nhat.

Bai toan 03: SU DUNG PHEP QUAY DE GIAI CAC BAI TOAN TAP HOP
PIEM.
Phuwong phap:

Xem diém can dung la giao cia mot duong cd san va anh ctia mét duong

khéac qua phép quay Q(I;a) nao do.

Dbé tim tap hop diém M’ ta di tim tdp hop diém M ma Qo) M0 d6 bién

diém M thanh diém M', khi d6 néu Me(H) thi M'e(H')=Q,,, ((H)).

Cacvidu

Vi du 1. Cho duodng thang d va mot diém G khong nam trén d . Vi mdi
diém A nam trén d ta dung tam giac déu ABC c6 tam G . Tim quy tich cac
diém B,C khi A di dong trén d.

Loi giai.

Do tam giac ABC déu va c6 tam G nén phép quay
tam G goc quay 120° bién A thanh B hodc Cva
phép quay tam G gdc quay 240° bién A thanh B
hoac C.Ma A ed nén B,C thudc cac duwong théng

la anh ctia d trong hai phép quay ndi trén.
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Vay quy tich cac diém B,C la cac duong thang anh ctia d trong hai phép
quay tam G gdc quay 120° va 240°.

Vi dy 2. Cho tam giac déu ABC. Tim tap hop diém M man trong tam gidc
ABC sao cho MA® + MB* = MC”.

Loi giai.

Xét phép quay Q(B‘_Gou) thi A bién thanh C, gia sit difm M bién thanh M’,
khi d6 MA=M'C,MB=MM' nén

MA? + MB? =MC? & M'C? + MM ? = MC?do d6 tam gidc M'MC vuong tai

M'suy ra BM'C=150".

C
Laico AM=CM', BM=BM' va AB=BC =

AAMB=ACM'B (c—c—c)

= AMB=CM'B=150". Vay M thudc cung chtta
gbc 150" véi day cung AB nam trong tam giac
ABC.

Dao lai 18y diém M thudc cung AB=150° trong
tam gidc ABC, goi M'= Q(B;ﬁon) (M) .

Do Q :AMB — CM'B nén CM'B=150". Mit khac tam gidc BMM' déu

(B;—60°)

nén BM'M =60 = CM'M =150" —60° =90° vi vdy AM'MC vudng tai
M'=>M'B*+M'C* =MC* , ma MA=M'C, MB=MM' = MA’ + MB* = MC’

Vay tap hop diém M thoa yéu cau bai toan 1a cung AB=150° trong tam gidc
ABC nhan AB lam day cung.
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Bai toan 04: SU DUNG PHEP QUAY DE GIAT TOAN.
Cacvidu

Vi du 1. Cho tam gidc ABC. V& cac tam gidc déu ABB' va ACC' ndm phia
ngoai tam giac ABC. Goi I, lan luot la trung diém cua CB' va BC'. Chuing

minh cac diém A,I,] hodc trung nhau hodc tao thanh mot tam giac déu.

Loi giai.
Gia str g6c lugng giac (AB,AC) >0 (hinh vé). c

Khi d6, xét phép quay Q(A;éoo) .Taco A

Q( :B'—=B,C—=C Q(A;éoo) :B'C+— BC' B'

A;éOU)
ma I,] Tan lwot la trung diém cua B'C va

BC' nén Q(A;éoo)(l):].

Vay néu I,] khong trung A thi AAIJ déu.

Khi BAC=120° thi I=]J=A.

Vi du 2. Cho hai duong trong bé“mg nhau (O;R) va (O';R) cit nhau tai hai
diém A,B sao cho OAQ'=120". Duong thang d di qua B cat hai duong
tron (O) va (O') theo th tw tai M,M' sao cho M nim ngoai (O') con M'
nam ngoai (O) .Goi S la giao diém cutia cac tiép tuyén véi hai duong tron tai

M va M'. Xac dinh vi tri cia M,M' sao cho ban kinh duong tron ngoai tiép
tam giac SMM' 16n nhat.

Loi giai.

Gia sir gbc luong gide (AO', AO)=120" (nhu hinh v&)
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Xét phép quay Q(A .Goi B'=Q )(B) thi

;-120° ) (A ;-120°

BAB'=120". Dé thady OAB=60" suy ra
OAB+BAB'=180° nén O,A,B' thang hang.

Ta c6 MBA + ABM'=180’,
ABM'+AB'M' =180 = MBA=AB'M' .

Ma (O;R) va (O';R') bf?mg nhau nén
AM=AM'" (1); tir d6 tac6 AOAM =AO'AM'

=0AM=0'AM'

=0'AM+0O'AM =0AM +O' AM =120°

hay MAM'=120" (2). Tt (1);(2) suy ra Q(A;imo) (M)=M". Do dé trong

phép quay nay tiép tuyén MS bién thanh tiép tuyén M'S nén goc tu gitra
hai duong thang MS va M'S bang 120° do &6 MSM'=60". Ap dung dinh li

MM’ MM'
2sin60° 3
nhat.Goi H,K Ian luot 1a hinh chiéu ctia O,O' trén MM' thi ta cé
MM' = 2HK < 200" . Dang thtic xay ra khi MM' // OO'.

= R 16n nhdt khi MM' 16n

sin cho tam gidc SMM' ta c6 R =

Vay ban kinh dwong tron ngoai ti€p tam giac SMM' 16n nhat khi M,M' la
céc giao diém thit hai ctia duong thang d di qua B va song song véi OO'
vo6i hai dwong tron.

CAC BAI TOAN LUYEN TAP

28. Tim anh ctia duwong thing d:5x -3y +15=0 qua phép quay Q(

0;90") :

29. Tim anh ctia duong tron (C) : (x - 1)2 + (y + 2)2 =9 qua phép quay Q

(L90%)

voi 1(3;4).
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30. Viét phuong trinh cac canh cta tam giac ABC biét A(1;2),B(3;4) va

cos A =i,cosB = 3

J5 Jio’

31. Cho ba diém A,B,C thfmg hang va B ndm gitta A,C.Dung vé mét phia
ctia duong thing AC cac tam gidc déu ABE va BCF.

a) Chitng minh AF = EC va gdc gitta hai duong thang AF va EC bang 60° .

b) Goi M, N Ian lwgt la trung diém cua AF va EC, chiing minh tam giac
BMN déu.

32.

a) Cho tam giac ABC c6 tat ca cac goc nho hon 120°. Tim trén mét phang
chita tam giac diém M sao cho tong MA + MB+MC nho nhat.

b) Tim gia tri nho nhat ctia biéu thikc

T=(x+ 1) +(y =) +y(x=1) +(y +1) +(x+2) +(y+2)

33. Cho tt¢ giac 161 ABCD. Vé phia ngoai tam giac dung 4 hinh vudng
ABMN, CBPQ,CDPS, DATU . Goi O, (i =1,4) theo thtr tu 1a tam ctia cac hinh

vudng do. Chitng minh O,0, 1. 0,0, va 0,0, =0,0,.

34. Cho hinh vuéng ABCD tam O. Trén cac canh BC,CD lay cac diém
M,N. Goi E,F lan luot la hinh chiéu ctia B 1én cac duwong théng AM, AN;
cac diém I,]J Tan luot 1a hinh chiéu caa D 1én AM, AN. Chiing minh

a) Xac dinh anh cua ABAF va ABAE qua Q

(0%0°)°
b) EF L]J.

35. Cho goc xOy va diém M thudc mién trong goc d6. Tim trén Ox,Oy cac
diém A,B sao cho OA =OB va MA + MB nho nhét.
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36. Cho hai duong tron dong tam, hay dung hinh vudng sao cho hai dinh
lién tiép cua nd nam trén mot duong tron, hai dinh con lai nam trén duong

tron thie hai.
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