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1. MO PAU

-LY DO CHON BE TAI

Viéc to chirc day hoc cac kién thirc hinh hoc bang cac phuwong phéap khac
nhau nhim tao ra cho hoc sinh tinh linh hoat, da dang khi tiép can mot bai
toan hinh hoc.

Thuc trang hién nay, tai truong THPT viéc hoc hinh hoc véi mét by phan
hoc sinh 1a diéu mién cuong, mon hinh chi dua lai say mé véi s6 it hoc sinh kha
va gidi thi viée tao ra cho cac em himg thi trong hoc hinh bang cac cach tiép can
d6i véi mot bai toan bang cac phuong phap khac nhau 1a mét viéc nén lam.
Diéu d6 s& gdp phan 1am cho cac em nam viing kién thic hinh hoc,hiéu duoc
ban chat cac dbi tugng hinh hoc trong chuong trinh pho thong.

Hinh hoc khéng gian chiém mét vi tri quan trong trong chuong trinh toan cp
THPT, do viy viéc tim kiém cac con dudng to chie day hoc cho phan hinh hoc
khong gian ludn duoc nhiéu ngudi quan tim. Pic biét, hién nay voi nhimg tién
ich do viéc str dung phuong ti¢n day hoc hi¢n dai dua lai, gido vién co thé trinh
chiéu va nhanh chong phén tich, so sanh nhitng phwong phép giai khac nhau cho
mot bai toan cu thé trong mot don vi thoi gian nhét dinh, cach 1am nay da tao
duoc 4n tuong rat tot va thuce sy ¢6 hiéu qua dbi v6i hoc sinh.

Vi vy toi chon dé tai:
¢ Mt s6 phwrong phap giai toan hinh hoc khéng gian é trwong THPT”
- MUC PICH NGHIEN CUU

Muc dich nghién ctru cua dé tai 1a xay dung hé thdng cac dang bai tdp hinh
hoc khéng gian giai bang cac phuong phap khac nhau tir d6 giup cho hoc sinh
tiép can hinh hoc va giai toan hinh hoc mot cach dé hon.

-POI TUONG NGHIEN CUU

Xay dung co sé 1y luan va thyc tién cia viéc rén luyén ning luc chuyén doi cia ba
phuong phap.

Xay dung hé thdng cac dang bai tip hinh hoc khong gian giai bang cac
phuong phap khac nhau.
-PHUONG PHAP NGHIEN CUU

Nghién ctru cac tai liéu vé phuong phap giang day toan, sach gido khoa,
sach gido vién vé chuwong trinh hinh hoc & cip THPT; Piéu tra tim hiéu, khao
sat thue té va thu thap thong tin.

Tim hiéu vé viéc day va hoc hinh hoc ¢ truong THPT Ham Rong theo céc
cht dé: hinh hoc téng hop,vec to va toa do.

Péi chiéu két qua kiém tra & 2 16p thudc khdi 12 truong THPT Ham Rong



2. NOI DUNG

2.1.cO SO Li LUAN
2.1.1 Vai nét vé sy hinh thanh kién thirc vec to' va toa d9.

Phuong phéap toa do dd c6 ngudn gde trong lich str ¢d dai. Cac nha thién vin
hoc Hy lap(Hippocrates thé ky II-TCN,Ptolemaeus thé ky II ) da dung céc toa
d6 cau (Vi do va kinh dg)dé xac dinh cac diém khac nhau trén trai dat, tuy
nhién sy phat trién ctia phuong phap toan hoc nay da bi kim ham do chua ¢
ky hiéu bang chit va quan niém tong quat vé so.

Viéc khong c6 nhitng phuong phép toan hoc tong quat dé giai cic bai toan
va ching minh mdt s6 dinh 1y hinh hoc 1a mdt han ché rat 16n caa hinh hoc so
cap.Trong vt 1y, co hoc, k¥ thuét ... ngudi ta thiy han ché ndy mot cach siu
sic khi gip nhiing dudng, nhitng mit phitc tap nhu duong Parabol, dudng
hypecbol, duong elip..., mit Paraboloit, mat Hypecboloit,....Cho dén thé ky
XVII, nha toan hoc Bécac(R.Descartes)(1596-1650) da sang 1ap ra mon hinh
hoc giai tich mot cach doc 1ap véi Phecma(P.Fermat)(1601-1665). Hai 6ng da
cdng hién cho khoa hoc mot phuwong phap méi — phuong phép toa do 1am co
so cho hinh hoc giai tich, mén hoc da dung hé toa do dé chuyén nhitng hinh
anh ctia hinh hoc vé& ngén ngit cua dai sd.

C6 thé noi, su ra doi cua khai niém toa d6 va sau d6 1a khai niém vec to da
gop phan thuc day su phat trién cua 1y thuyét toan hoc va su tng dung cta
toan hoc vao thyuc té doi séng.

2.1.2 Ciin cir vao ban chit toan hoc ciia kién thirc hinh hoc.

Mot nd1 dung,mdt khai niém toan hoc co thé dién dat theo ngdn ngir,ky hiéu

khac nhau.Chang han:
+ Khai niém: “M la trung diém ciia doan thing AB”
M € 4B " -
(=4
MA =MB (theo ngon ngir tong hop)
= MA+ MB =0 ( theo ngon ngir vec to)
X, +x
x, =4 : B
_yA + yB A ~ A
W =T 5 (theo ngon ngir tog do)
z, +z
LZIM — A 2 B

+ Khéi niém: “dwong thing AB”



o \M /AM =14B, 1R ( theo ngon ngir vec to)

A {M(x;y;z)/ e (theo ngon ngir toa do)
X=Xy Vg~ V4 ZpT 2,

Nhu vay,mot khai niém toan hoc c6 thé c6 nhiing vo ngon ngir khac nhau va
ta co thé dua vao mdi cach dién dat theo cic ngdn ngit khac nhau 4y ma dinh
huéng dé tim ra cac phuong phap khac nhau dé giai quyét bai toan hinh hoc.
Chéng han,dya vao cach dién dat khai niém: ”Hai mdt phang vudng géc voi
nhau trong khéng gian” ta s& dinh hudng cach chting minh hai mit phang
vuong goc:

1/ Theo ngén ngir tong hop: Dé chimg minh hai mit phang vudéng goc véi
nhau,ta chtimg minh goc giita hai mat phang d6 bang 90°.

2/ Theo ngén ngit vec to: Pé chimg minh hai mit phang vudng goc voi
nhau,ta chimg minh tich vo6 huéng (qua phép bién déi) cua hai vec to phap
tuyén ctia hai mit phing bang 0.

3/ Theo ngén ngit tog dg:Dé ching minh hai mit phang Ax + By + Ciz +
D, =0vaAx + By + C+Cxz + D, = 0 vudng goc voi nhau, ta ching minh
biéu thuc toa do cia tich vo hudng hai vec to phap tuyén cia hai mat phang
bang 0.

ALA>+ BB, + C.C; =0
2.2 THUC TRANG VAN DE TRUGC KHI AP DUNG SANG KIEN KINH NGHIEM

Truoc khi ap dung sang kién kinh nghiém t6i nhan thay viéc hoc sinh THPT
( cu thé hoc sinh cac 16p 12) khi giai mot bai toan hinh hoc khong gian
thuong rat lang tang, 1am bai rat cham, cac ddi twong hoc sinh trung binh trd
xubng thudng khong lam duge cac bai hinh.

2.3. THUC HANH GIAI MOT SO BAI TOAN HINH HQC KHONG GIAN THONG

QUA VIEC KHAI THAC CAC PHUONG PHAP KHAC NHAU.
2.3.1. CAC BAI TOAN VE TINH THANG HANG

Dang toan 1: Chirng minh ba diém thing hang
* Phwong phdp tong hgop: Dé ching minh ba diém 4,B,C thang hang ta c6
thé str dung mot trong cac hudng sau:

+ Chimg minh 4, B,C cing thudc hai mit phang khac nhau nao dé

+ Chung minh 4B va AC ciing song song véi mot duong thang nao do...
* Phwong phap vec to

+ Chirng minh AC =1.4B (t€R)

+ Chitng minh v&i diém O tuy ¥ ¢6: OC =1.0B +(1- .04 (1 #1)

+ Chimg minh véi diém O tuy y c6: OC =1.0B +1.04 (t +1=1)



* Phwong phdp toa dp Chon hé truc toa do Oxyz

+ Biéu thi toa d0 4,B,C theo hé toa d6 dd chon: A(xi vz,
B(xs;ys25) ,C(Xc;ye;zo)

+ Tinh toa 0 clia AB(x, - x,.v5 - ¥4zp - 2,), AC(xe = X1 Ve = V4rZe = 24)

]’ o~ - — o~ — _ « o~ _— o~

+ Chi ra su ton tai t€R saocho | >= = > — o< — il >

— = —_—— .« = = ==, >

Hoic thay toa d6 cua diém C vao phuong trinh duong thang AB thdy thoa man

Vi du 1:Cho hinh hop chir nhat ABCD.A4,B,C,D,. Goi G la trong tam tam giac
A;BD. Ching minh rang 4, G,C; thang hang.

Loi gii
* Phwong phdp tong hop: Chitng minh A,G,C, cing thuéc hai mdt phang khdc

nhau.

Ta cOo: GE A0 =(ACC,4,)nén AI —

G € (ACC,A,). . T
Vay 4,G,C, € (ACC, 4,) «G ....... C

Mit khdc G€ DI = (ADC,B,)nén Ve
Ge(4ADC,B,) .

Vay 4.G,C, €(4ADC,B,). /ji*z*::;;\-\———‘v\— ——————— D,

Tu trén suy ra ba diém 4,G,C; thang hing 5,

Ci
Phwong phdp vec to. Quy trinh gidi bai todn gom:
+ Buoc 1: Chon hé vec to géc,biéu dién c4c dir kién ciia bai toan sang ngdn ngi vec to:

- Chon hé vec to géc AA,, A, B,, A, D, .Theo bai ra, G la trong tam tam giac
s TG 2T
A;BD nén 4,G =§-A10

- Pé chimg minh rang 4,G,C, thang hang, ta chimg minh 4,G =#.4C,

+ Buoc 2: Bién doi cac biéu thirc vec to phu hop voi yéu cdu bai toan.

, — 2
Ta cOd: AC, =44, + AC, =- A, A+ A B, + A D,, AG =44, + A,G =4, 4 +§.A10

=- AA, +%.(AlB + A,D)= %.(- A A+ AB, + AD,) :%. AC,
+ Bude 3: Chuyén két ludn ra ngén ngir hinh hoc tong hop
A e 2T 2 \
Nhu vay,ta co: 4,G :E.A,O hay 4,G,C; thang hang.

* Phwong phdp toa dp: Quy trinh gidi bai todn gom:

2
+ Bwoc 1: Chon hé toa dé,chuyé~n cac dir AT o — 0
kién bai toan sang ngon ngir toa do B Sl 7
Chon hé truc toa d0 Oxyz sao cho: O=4, HrG C
e -
4 ok -



D, €0Ox,B €0y,A€0z Khi dé ta cO:
A:1(0,0;0),D;(a;0,0),B,(0,b,0),A4(0;0,c),
B(0;b;c),D(a;0;c),Ci(a;b;0).Vi G la trong

t" t 1A A - G — ﬂé E
am tam giac nén: G = | 353531
+ Bwée 2: Bién doi cdc biéu thirc toa do.
—_ b ] —
Ta cé: AC, =(a;b;-c) , AG (% 373 %) ——(a b;-¢) EAc1

+ Buwdc 3: Chuyén két ludn ra ngon ngir hmh hoc tong hop
AG =§TC1 hay A,G,C, thang hang.

Dang toan 2:Cho ba diém A,B,C thing hang, tiv dé suy ra cdc tinh chit khac.
Vi du 2: Cho hinh hop chit nhat ABCD.A,B,;C,;D;. P la diém trén duong thing

5 _3 A~ s ap asR n \ 2 Y n
CC, sao cho CP =§-CC i, M 1a mot diem trén duong thang AD, N 1a diém trén

duong thang BD, sao cho M, N, P thing hang. Tinh % :
Loi giai:
e Phuwong phdp téng hop: Ta c6:(UDD, 4)n (WMP;BD,) =MD,
(8cc,B)np; BD,)=BP Vi (UDD,4,)//(BCC,B,) nén MDJ// BP,

MD DD MD 2
. = AMD,D ... ABPC — =
do d6 MD,D=.....suy ra ,vay nén —— e cp hay b 3
MD
— =2
tur do iR
* Phwong phdp vec to. Quy trinh giai bai
todn gom: P

+ Buiéc 1: Chon hé vec to goc, biéu dién cdc
dit kién cua bai toan sang ngon ngw vec to:

Chon hé vec to gbc : CB =a,CC, =b,CD =c /\ Cy
3 ~ 3 g A : \\ ’

Theo gia thiétta co: CP== CC = b Vi AN L
D,M,A thing hang nén: DrM =x.Dd =x.a. N
Vi M\N,P thang hang nén:
CN =a.CM +(1- «).CP . ,,'fD_______\‘_\ __________ ¢
Vi B,N,D; thang hang nén: / /
CN =p.CD, +(1-/5)CB AT B

+ Buwdc 2: Bién doi cdc biéu thirc vec to phit hop véi yéu cdu bdi todn.
. . . - - 3 -
Tacd: CN =a.(CD + DM)+ (1 - a).CP =a.(c +x.a)+(1- a)'?b (1)
—a.x.a + a- a).%.l_; +a.c )

Lai cOCN =pB.(CC, + CD) +(1- B).CB =pb+o+0-p3a =(1- Bra+ Bb+ pc(2)



P = 1 — -

— 32
T (1) va (Q)suy ra: = -<* — «~> — -~ ®a=/3=§;x=§.Vay

P

DM =2 Di= ML .
3 MA
e Phwong phdp toa do: Quy trinh giai bai toan gom:
+ Bwdc 1: Chon hé toa do,chuyén cac dir kién bai toan sang ngon ngir toa do

Chon h¢ truc toa do Oxyz sao cho: C=0, B€Ox,D€ 0y .C, €0z,
Khi d6: C(0;0;0), B(a,;0;0), D(0;b;0),C:(0,0;c) ,D;(0;b,;c), D [0;0;370] .

+ Bu’é'c72: Bién doi cdc biéu thitc toa dd.
Mat phang (BD,P) (chta N) di qua B(a,0,0)
co vec to chi phu’ong la

BP (aO )VaBD( a;b;c)

3 s c
nén co phu’ong trinh: 3bcx+acy+2abz-3abec = 0 Al /\/

N B
(3) O
Puong thing 4D ¢6 phuong  trinh:
1= —=" & D N L / c
do d6 M co6 toa do 1a nghiém cua h¢ (3) N N

\ ~ 2a \ 14 14 gy
va (4) nén M= [?;b;o i d6 co6 PM =

2—a;O;O] m =
3 2

a R .
5;0;0] = DM =2MA.

+ Bwéc 3: Chuyén két lugn ra ngoén ngix hinh hoc tong hop DM =24
_, MD
=2.
MA

2.3.2 CAC BAI TOAN VE QUAN HE SON G SONG.
Dang toan 1: Chirng minh dwong thing song song voi duwong thing, dwong
thding song song vi mt phing, hai mdt phing song song.

e Phwong phdp téong hop:

+ Pé ching minh hai dudng thang a va b song song v6i nhau,ta chimg minh
chung dong phang rdi 4p dung céc cach ching minh trong hinh hoc phang
nhu: tinh chat duong trung binh, dinh 1y Talet ddo...hodc chimg minh hai
duong thang d6 clng song song v4i mot duong thang thi ba,...

+Pé «chuang minh a//(P) ta chimg minh a//b v6i b = (P)

+ Pé chimg minh hai mat phang song song v61 nhau, ta chimg minh mat
phang nay chira hai duong thig cit nhau cing song song v6i mit phang kia,..

® Phwong phap vec to, phwong phdp toa dj

Khi giai bai todn dang nay, ta c6 thé tién hanh:Chuyén cac dir kién cua bai
toan ra ngdn ngit vec to hodc toa dd,sau dé bién ddi cac dang thirc vec to
(hodc toa df) thu duoc vé dang cac dang thic vec to (hodc toa d) tuong
duong voi cac diéu kién song song.

N?




Vi du3: Cho hinh hop chit nhat ABCD.A,B,C,D,. M 1a diém chia doan AD
theo ti s6 - N la diém chia doan A,C theo ti sd - %.Chl'mg minh:

MN//(BC,D).
Loi gigi * Phwong phdp tong hop:
bat O = ACnBD,1= MCNBD, D, N
J=A4CNCO

JC _oc _1 A

1
g

A B

=T (1) VA Q) c6 o= hay MN/IT (=BCD)), do do
MN//(BC.D).
* Phwong phdp vec to. Quy trinh gidi bdi todn gom:
+ Budre 1: Chon hé vec to goc, biéu dién cdc dir kién ciia bai todn sang ngon ngi
vec to:
Chon hé vec to gdc : B4 =a,BB, =b,BC = M la diém chia doan 4D theo ti s6
- %,nénAM =%-AD N 1a diém chia doan A,C theo ti sb - %nénfl.—f\f Ig-TC,
dé ching minh: MN//(BC:D) ta s& ching minh MN =m.BD +n.BC,
+ Bude 2: Bién doi cdc biéu thirc vec to phu hop VOi yeu cau bai todn.
Ta co: BD =a+c,BC, =b+c,MN =BN - BM =BA+ AA, + AN - BA- AM

-~ 1= _ 2- 3= 1- 2= 3—

—a+b+= (c a- b) a-—c=-—a+=b+— c—-—(a+c)+ (b+c):-—BD+ BC,
5 5 5 5 5 5 5

+ Budc 3: Chuyén két ludn ra ngén ngip hznh hoc téng hop MN
_- 255435,

5 5
* Phwong phdp toa dp: Quy trinh gidi bdi todn gom:
+ Buwoc 1: Chon hé toa dé,chuyén cac dir kién N
bai toan sang ngon ngir toa do.
Chon h¢ truc toa d§ Oxyz sao cho: C=0,
BeOx,De0y,C, €0z, Gia st ba kich thudc cua D, ,
hinh hop 1 a,b,c, khido: T~
C(0;0;0),B(a;0;0),D(0;b;0),C1(0,0;¢),
A(a;b;0),4, G;b; C) Mla diém chia doan AD theo

1 3a 3b 3 7
ti s6 - —,nén M= ( <.,b,0) N= (—a——c) 2, P N S c

b 7.
4 M _~~ \
- \
/’ \
L

+ Bude 2: Bién doi cdc biéu thire toa do.

=>



Mit phang (BC,D) c¢6 phuong trinh la: 2+%+£ =13 © bex+acy+abz+abc = 0

Puong thang MN c6 vec to chi phuong MN =(- %,- %, 356) :

+ Buéc 3: Chuyén két lugn ra ngén ngir hinh hoc tong hop

Vi n.mMN =onén » L MN hay MN//(BC,D)

Dang toan 2: Cho biét cdc quan hé song song,tir d6 suy ra cdc tinh chit hinh hoc khdc.
Vi du 4: Cho hinh hp chir nhat ABCD.A,B,C,D,. M 1a diém trén duong chéo
AC ciia mit phang (A4BCD), N 1a diém trén dudng chéo thang C;D cua mat

MN
phang (CDD,C,) sao cho MN//BD,. Tinh ti s6 & BD,

* Phwong phdp tong hop:
DPit1= BM NDN ,vi I€BM =(4BCD)vj 1€ D,N <(CDD,C,)nén 1€CD
IN DN _ DI
ND, NC, C,D
M CM (I

= (o AB//CD)
VB MA 4B mat khac

IN _IM B
- o MN // BD,) pa . 1
ND,  MB . nén suy ra:

DI
ﬁzﬁ do d6 DI = Clhay I 1a

trung diém ctia CD.

o cp//C\D,),

Ta co:

IM IM 1 _MN
Vay 45 =3 ) hay 7y B 3 BD, -
* Phwong phdp vec to. Quy trinh giai bai toan gom:
+ Budre 1: Chon hé vec to goc, biéu dién cdc dir kién ciia bai todn sang ngon ngi
vec to:
Chon hé vec to gbc : B4 =a, BB, =b, BC =c Theobai ra 4, M, C thang hang nén
MC =xaC, C, N, D thiang hang nén C,N =y.C,D, vi MN/BD, nén
MN =k.BD,
+ Bude 2: Bién déi cdc biéu thire vec to phu hop v0’z yéu cdu bai todn.
Taco: MN =k.(a+b+¢) () AC =c- a,CC, =b,C,D =a- b, MN M—C+§+c_fv

o~ —_—

(2) V1 a,b,c dong phang nén tir (1) va (2) suyra |~ = —=< o

—

-

u

P

Viy MN =3 BD,

+ Budc 3: Chuyén két ludn ra ngén ngir hinh hoc tong hop

m—lﬁ:’m’ + hay o~ 1
3 2N = 3

e Phwong phdp toa d¢: Quy trinh gidi bai todn gom:



+ Buwoc 1: Chon hé toa do, chuyén cdc dit kién bai todn sang ngon ngir toa do
Chon hé truc toa do Oxyz sao cho: A=0, B€EOx,D€0y .4, €0z, Gia su ba
kich thudc cua hinh hop 1a a,b,c, khido:
A(0;0,0),B(a;0;0),D:(0;b;c),Ci(0;0;c),C(a;b;0),C; G@:b;c).

Vi nén M(xm;ym;0), Vi nén N=(xx;b;zx) i

+ Budc 2: Bién doi cdc biéu thire toa do.

Tt gia thiét suy ra: MN//BD; suy ra

99995 *

MN kB e |5 o T ()M

e e — wE —sme ~ {2730 T ()

Nec, D= C,N =yC,D — {j; _ (a :__ ::l (3) .Tu (1),(2),(3) suy ra
Do e [ X ey W LB,

+ Bucc 3: Chuyén két lugn ra ngén ngiv hinh hoc tong hop .
2.3.3 CAC BAI TOAN VE QUAN HE VUONG GOC.
Dang toan 1: Chitng minh tinh vuéng goc cua cdac duwong thing va mdt phing.

* Phwong phap tong hop:
* Pé chimg minh duong thang a vubng goc vol mat phang (P), ta c6 thé chimg minh:
+a vuodng goc voi hai duong thang cit nhau trong (P).
+ a song song voi duong thang b ma b L(P)
+ Sir dung dinh 1y:” Néu g thuéc mit phang (P) ma (P) vudng goc véi (0) va
a vuong goc voi glao tuyen cua (P) va (Q) thi a LP)”
+ St dung dinh 1y:” Néu a 1a giao tuyén ctia hai mit phang (P) va (Q) cung
vuong goc voi mat phang (R) thi @ vudng goc voi mat phang R)”..
* Pé ching minh hai mat phang vudng goc voi nhau,ta o thé chu:ng minh :
+ Mait phang nay chira mot duong thang vudng goc voi mit phang kia.
+ Goc gitra hai mat phang co sd do bang 90°...

® Phwong phap vec to:
pé ching minh hai mat phang vudng goc voi nhau,ta quy vé ching minh
duong thang vubng goc voi mat phang, dé chimg minh dudng thing vudng
goc voOi mat phang,ta quy vé chirmg minh duong thang vudng goc voi duong
thang. Nhu vay doi voi phuong phép vec to ta chi can cha y: ABLCD
< AB.CD =0

® Phwong phap toa do
+ Pé chtmg minh 4BLCD ta ching minh:

(5-x4) (Xp-X) F (V8-Y4) (YY) T (28-24) (2D-20) =0

+ Pé chimg minh duong thang vudng goc véi mat phang ta ching minh vec
to chi phuong cua duong thang cung phuong véi vec to phap tuyén ctia mit
phang.



+ Pé chirng minh hai mat phang Ax + By + Ciz + D; = 0 va Axx + By + Coz
+ D, = 0 vudong goc voi nhau, ta chimg minh 4,4, + B;.B, + C..C, =0
Vi du5: Cho hinh 1ap phuong ABCD.A,B,C,D,. Goi P 1a trung diém cta 4B,
O 1a giao diém cua BC, va CB,. Chimg minh rang D,01(PB,C).
Loi giai:
* Phwong phdp tong hop:

Vi AD,B,C déu va O 1a trung diém cta B,C P Ry

nén D[QlB]C (1)

Goi R va S 1an luot 13 trung diém ctia CD va Vi
CC, khi dé: RC,//PB,, OSL(CDD,C;) nén By e
OSLRC,;.Mit khac D;SLRC; nén RC,L \

(OSD)). Vay RC,LD;Q nén . A Dy

C;

DiQLPB: (2).Tu (1) va (2) suy ra DiQL(PB,C).
* Phwong phdp vec to. Quy trinh giai bai todn gom:
+ Budc 1: Chon hé vec to géc, biéu dzen cac dir kién cua bai toan sang ngon

ngit vec to- Chon hé vec to géc D,0 =5(DlBl +D,C)

+ Buoc 2: Bién doi cac biéu thd’c vec to phu hop VOl yéu cau bai todn.

> — _— _— -

, 1
Ta co BIP=5-(31A+BIB)— (B, A, +2.B,B) §a+b B,C =B,B+B,C, =b+c

— - -

@ Z%(DIB1 +R)=%(-a+%b- %c- a)=- a+lb- lc
N T T I

BIP.DIQZ(EG +b).(-a +5b‘ EC)Z 0

B.C.DO =(h+d).(-a+ b= 26 =0

+ Buéc 3: Chuyén két lugn ra ngén ngir hinh hoc tong hop
B,P.D,O=0> D;QLPB,

B,C.D,0 =0 = D,Q1B,C Vay D,Q1B,C

* Phwong phap toa do: Quy trinh giai bai toan gom:

+ Buwoc 1: Chon hé toa dé,chuyén cac dir kién
bai toan sang ngon ngir toa do.

vy)
—
’ N
7/
7’
O

Chon h¢ truc toa d§ Oxyz sao cho: B, . Gia su i D
kich thudc cua hinh 1p phuong la a, khido: i ool
Bi(0,0;0),Ci(a;0;0), P 1a trung diém ctia AB !
nén , B(0;0;a),C(a;0;a), Di(a;a,0), L. .
A. 81}1__________________\_X>
/’/ Ci
Ar | .-
o D/

O 1a trung diém cua B,C nén QO ( ;0; )

+ Budc 2: Bién doi cdc biéu thirc toa do.
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Ta co: Q—D;(g;a;%) 1a vec to chi phuong cua duong thang QD,.Mit phang

(PB;C) qua B, nhan hai vec to chi phwong 1a 8,2 va B,C nén c6 vec to phap
1 - 1 1 .

tuyén 1a 7 =(:1:- ) cing phuong véi OD\ (3 :a:5)nén D,Q1(PB,C).

Dang toan 2: Chorbié't cdc dwong thang hay mdt phang vuéng géc roi tiv dé

suy ra cdc tinh chdt hinh hoc khac. ‘

ViduS Cho hinh chop S.4BCD, day la nia luc giac déu.4B = B = CD = a.

Canh bén S4 vuong goc voi day va s4 =a+/3 M la di€m trén canh SB sao cho

M khac Bva AMIMD.

SM
1)Tinh ti s6 ~- <7

2)Tinh dién tich thiét dién tao boi hinh chop va mat phang (AMD)
Loi giai: * Phwong phdp tong hop:

1)Taco: {25 = 2% suyraBDL(S4B)va BD1
AM.Mat khac AM LMD nén AML(BMD),

do d6: AMLSB .khi d6: SA’-SM° = AB’ — BM’,
hon nira SM + BM SB Suy ra:

2/ Thiét dién 13 hinh thang AMND c6 dién tich S dugc tinh theo cong thirc:
:%.(MN + AD).MH

MN 1a duong cao cua hinh thang va AD = 2a ,MN =%-BC =%a
1 1

Tinh MH: Vi AMLMD nén: Ve :AM2 +MD2

2
voi AM = "f, MD? =SM* + SD* - 2.5M .SD.cos DSM :13;’ - MH :‘W839 .
A 114/394°
Vay s = 6349“ .

* Phwong phap vec to. Quy trinh giai bai todn gom:

+ Budre 1: Chon hé vec to goc, biéu dién cac dir kién cta bai toan sang ngdn ngir
vec to:

Chon hé vec to gbc : 4B =a, D =b, 4S =c;|a| =a.[p| =24 .| =av3
Khi d6 ta c6: ab =a® .bc =ac=0. AMLMD © MamD =0 (1)

+ Budc 2: Bién doi cdc biéu thirc vec to phii hop véi yéu cau bdi todn.
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1) Tacod Wza.ﬁ:a(ﬁ-ﬂ):a(&-é) D,Qzé( B, +D,C)=
— 1_.
—(a+ b-ac-a)—-a+ b-—C(Vm 0<a<l, do M#B); M4 =S4- SM=

-c- ala- ©) MD :MA+ AD—a.a+(a— 1)c+b-
Khi d6
(1) ©[-c- a@- O] [aa+(@-Dc+b]=0® 40’ - Ta +3=0°
a =1 (loai)
3

a =—

4
A o 3
Vay SM =SB
e Phwong phdp toa d¢: Quy trinh gidi bai todn gom:
+ Buwoc 1: Chon hé toa do, chuyén cdc dir kién bai toan sang ngon ngir toa do
Chon h¢ tryc toa do Oxyz sao cho: A=0,
D€EOx ,S€0z,0y < (ABCD): 0y 1 Oz

Khi do: A(00;0),D(2a;0;0), S(0;0;a+3), B =(5: "f 0).

+ Budc 2: Bién doi cdc biéu thirc toq do.
bat M= ( Xo;y0;20)€ SB . Puong thang SB ¢6 phuong trinh:

x_ vy _z-a3

a NN

2 2
Vi Me SBnén:
{2 = Mit khac AM

= m——er VD — 2V SBer C
LMD © mAMD =0 do d6 ta tim
dugc: { j‘f‘};@
YN
= 33—

Vay sM —(3—“ 3"{, 3"f) SB (ﬁ i - av/3) do d6 SM =SB

2.3.4 CAC BAI TOAN VE TiNH KHOANG CACH
Dang toan 1: Chitng minh tinh vuéng géc ciia cdc dwong thing va mdt
phing.
® Phwong phap tong hop:

+ khoang cach tir diém M dén duong thang a: d(M;a)=MH ( MHla;HEa)
+ khoang cach tir diém M dén mit phang (P) dugc xac dinh nhu sau:

- Chon trong (P) mét duong thang a roi du:ng mit phang (Q) qua A vudng

gdc voi a( nén chon a dé mit phang (Q) dé xac dinh)
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- Xac dinh »=(P)n Q)

- Dung 4H L1b tai H, khi 6 d(4;( P)) =

+ Khoang céch gitta hai duong thang chéo nhau a va b.

Ngoai trir truong hop doan vudng goc chung co san, ta phai dung doan

vudng goc chung bang cac cach sau:

Cach I: (4p dung cho truong hop alb)

- Duyng mit phang (P) chira b va vudng goc voi a tai A.

- Dung 4B 1b tai B, khi do: d(a;b) = AB

Cach 2:

- Duyng mit phang (P) chita b va song song véi a

- Chon M €a, dyng MH L(P) tai H

- Tu Hdung a'//a; ' nb=B

- Tir B dung dudng thang song song véi MH cat a tai A,khi d6 d(a;b) = AB.

e Phwong phdp vec to: d6i v6i phuongphap nay, ta can chi y ap dung
tich vo hudng cua hai vec to dé tinh khoang cach

Khoang cach giita hai diém 4 va B: 45 =8| =\’

- Khoang cach tir diém M dén dudng thang a: Giai theo trinh ty sau:
Chon 4 €4 va dat 4 =b.Goi N 1a hinh chiéu vuong gbc cua diém M trén a,
khi d6: MH =A4H - 4dM =xa- 5. Tim x nho diéu kién vudng goc ctia M .a:

(xa-5). a=0 suyra mu =&a- b5
- Khoang cach tir diém M dén mat phang (P) c¢6 cip vec to chi phuong 1a
a.b:

Chon 4 €4a va dat 4m =m.Goi H 1a hinh chiéu vudng goc M trén mat phang
(P),khi d6: mH =4H - AM—xa - vb- m.Ta tim dugc cic hé sb X,y nho diéu
kien vudéng goc cla MH :a ;6 tr d0 suy ra khoang cach can tim la:
MH =\/€E +yb- ).
+ Khoang céch giita hai duong thang chéo nhau a va b lan lugt c6 hai vec to
chi phuong « .5, Giai theo trinh tu sau:
- ChonA €a vaB €b vadat 4B =m.
Goi MN la doan Vuong goc chung cua a va b, khi do:

1 f',N =

—— e — =T

Biéu dién mn~ theo céac vec to khong dong phang
MN =MA + AB+BN=xa+yb+m,

Ta tim duoc cac hé sd x,y nhd diéu kién vudng goc cua 45:a :5 tir dO
suy ra khoang cach can tim 1a: azr =/Ga + v5- m) .
* Phwong phdp toa d¢: Dbi voi phuong phap nay, ta can chi ¥ mot sd cong
thirc:

- Khoang céach giita hai diém 4 va B: 48 =G, - x ¥ +G, -y, ¥ +G, - 2, F

- Khoang cach tir mot diém M (x,;0:7,) dén duong thang Adi qua diém

MM | u
M (Xl,yl,Z )Va cO vec tO’Chlphu’O’ng u(a b;c): d(M;N) —H ‘ ‘ 'l
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- Khoang cach tir diém MG ;y,;z,) dén mat phing (P):Ax + By +Cz +D =0
JOM:(PY) :|Ax0 + By, +Cz, + D|
’ Va5 +C ‘
- Khoang cach gitta hai duong thang chéo nhau a va b lan luot di qua hai
5 pznr|

diém M, M, ¢6 hai vec to chi phuong «.b6: d(a:b) ZW

Chii ¥ - Viéc tinh khoang cach giita hai dudng thing chéo nhau c6 thé quy vé
tinh khoang cach giud hai diém hodc gitta duong thing va mit phiang song
song hodc gitta hai mit phang song song.

- Viéc tinh khoang cach giita duong thang va mat phang song song, gitra
hai mit phang song song c6 thé quy vé tinh khoang cach tir mot diém dén
mat phang.

Vidu 6: Cho tr dién OABC c6 cac goc AOB=BOC=CO0A = 90’ va OA = q,
OB = b, OC = ¢. Goi D 1a trung diém cua OC.
1) Tinh khoang cach tir 4 dén duong thang BD.
2) Tinh khoang cach tir O dén mit phang (4BC).
Loi giai:
* Phwong phdp tong hop:
1) Goi M 14 hinh chiéu vudng goc ctia 4 trén BD,khi d6 c6: OM LBD
Xét tam gidc vudbng AOM c6: AM? = AO°+OM° = a*+OM®
Mat khéc,xét tam giac vudong OBD co:
1 1 1 1 4 b*c?

= + =—t— = OM? =——
OM?* OB* O0OD> b* (? 4bh* + ¢?

b?c?
= d(A;BD) =AM :1} 2 4
( ) ¢ 4b* +¢*

2) Goi H 1a hinh chiéu vudéng goc cua O trén
mit phang (ABC) va £=4H nBC Vi OH |
BC va OA LBC nén BCL(OAH) do d6 BCL
AHvaBC LOFE

11 1 14 . 1 1 1.1 _1 4
OH: 0L +0E2 —a—2+ voi, vi vay =—+—5+— =5+ hay

OE’ OH* a* b ¢ b ¢
d(0;(ABC) =OH =

Ta co:
abc
\/a!zb2 +b’c’ +cta’
* Phwong phdp vec to. Quy trinh giai bai toan gdm:
+ Budc 1: Chon hé vec to goc, biéu dién cdc dir kién sang ngon ngir vec to:
Chon hé vec to gbc : OA=a,0B=b,0C =c:khi 46 |a|=«.[f|=t.]=c va

- e ‘ A N P
a.b =b.c =a.c =0.D la trung diém cua OC nén -OD =3 ocC =5¢

+ Budc 2: Bién doi cdc biéu thirc vec to phu hop voi yéu cau bai todn.
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g _— — - - X
1) TacO aM =BM - BA=xBD + AB =-a+(1- x).b+5c Vi

2

. . I i - D i s . A
AM L BD= AM.BD =0 [- a+(l- x)b+5c)],_(§_ by =0 ©x= Vay

. b2 C2
d(4; BD) =AM :‘AM’ = Ja? + 2=
4p* +¢*

*Phwong phdp toa d: Quy trinh gidi bai todn gom:
+ Buoc 1: Chon hé toa dé,chuyén
cac di kién bai toan sang ngon
ngir toa do
Chon hé tryc toa d0 Oxyz sao cho:
A€0Ox, B0y, Ce0z
khido: O(0,0;0),A(a;0,0),B(0,b,0)
C(0;0;c), Vi D 1a trung diém cua

OC nén D =(0:0; g) .

4b2 2

+ Budre 2: Bién doi cdc biéu thire toa do.
1) bat M 1a hinh chiéu vuong gbc cua A4 trén BD. Ta co:

o~ C —
BD = 0,' b,— . =a,- b, )
[ 2] ; B4 =(a.- 5,0) Vay

d(A; BD) — AM :M: a bZ 2

‘BD‘ 4b2 +c?
2) Goi H 14 hinh chiéu vudng goc cta O trén mat phéang (4BC), mit phang
(ABC) c6 phuong trinh ( theo doan chan) la:
X,y

_+_+£:1© bex + acy + abz - abe =0
a b c

—~ d(0;(ABC)) =OH =

abc
Va*b® +b2c +ca’
2.3.5 CAC BAI TOAN VE TINH GOC
* Phwong phap vec to:
+ Goc gitra hai duong thang d; va d, 1an luot ¢ hai vec to chi phuong «; . a,

‘a s,

duoc xac dinh: cos(d,:d.) =|cos(a,zaz)| =

+ Vige tinh goc gitra duong thang va mat phang quy vé tinh goc giita dudng
thang d6 va hinh chiéu cta n6 trén mat phang
+ Viéc tinh goc giita hai mat phang quy vé tinh goc giira hai dudng thing
tuong tng vudng goc voi hai mit phing do.

* Phwong phap toa do:
+ Goc giita hai vec to a, (x,3»,:2,), a, (x,33,52,) 1
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0 0
X X, + +zz
cos(a,as) = 2 122 )’21)/2 : 1 22 2
\/xl Ttz -\/xz ty, tz

+ Goc giira hai duong thang d; va d, lan luot ¢6 hai vec to chi phuong

|a1 s,

o

a, ,a, dugc xac dinh: cos(d, :d,) =|cos(a,:a)

as

- X - z- Z N o 2
042720 4 27 % 1 vamit phing P):
c

+Goc gitta duong thing d: =

a b
Ax+By+Cz+D =0
d dinh in(d: (P)) ’Aa +Bb+Cc’
uoc xac dinh;sm(d; =
; : \/A2 +B> +C>Ala> +b7 40

+ Goc gitra hai mat phang (P):A;x + By + Ciz + D, = 0 va (0): Ax + By +
|4,4, + BB, + C,C,|

Cxz + D> = 0 dugc xac dinh: <os(P):(Q) =

JAZ B +C A4 B +C)
Vi du 7: Cho hai tia Ax; va By, hop v6i nhau mot goc 60°. Puong thang AB
vudng goc v4i ca hai Ax, va By,. AB = a. Hai diém M, N lan luot nam trén hai
tia Ax; va By;sao cho AM = m, BN = n. Tinh cosin cua goc gitra hai duong
thang MN va AB theo a, m ,n
Loi giai:

e Phwong phdp tong hop:
Dung At//By, va NH//AB (H€ At)Taco: g N
AB L AH , AB 1 AM = AB L(MHA) Mat Y1
khac NH//AB nén NH L (MHA)
= NH LMH Vi NH = AB = a, MH’ =
AM? + AH? - 2.AM.AH.cos6(’ A

=m’+n’-m.nsuy ra MN’ = M’ + AH? = m’ + n’ + &’ — m.n.
a

Vﬁy cos(MN; AB) =cos MNH =
. x/m2+n2+a2-mn

* Phwong phdp vec to. Quy trinh giai bai toan gom:
+ Buoc 1: Chon hé vec to goc, biéu dién cac dit kién sang ngon ngir vec to:
Chon hé vec to goc : MA =a, AB =b, BN =c ;khi d6 |a| =m .[p| =a .|| =n
|
va a.b =b.c =0;a.c 25 mn
+ Buoc 2: Bién doi cdc biéu thirc vec to phu hop voi yéu cau bai toadn.
Ta cO: MN =MA + AB +.BN =a+b+¢, AB.MN =b.(a+b+c)=a>; |4B| =[5
‘]\4—1\/‘ =\/(Zz’ +b +Z’)2 =\/m2 +n’ +a’> - mn
* Phwong phdp toa do: Quy trinh giai bai
toan gom:+ Budc 1: Chon hé toa
dd,chuyén cac dit kién bai toan sang ngon
ngir toa d0. Chon h¢ truc toa d§ Oxyz sao

=a -
b
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cho: O =4,
Ox =A4x, ,B€ 0z ,0y € (0xz),0y L Oz, khido:

A(0;0:0),M(m;0;0),B(0,0;a),.

m,

2 2

n n/3 ]
=z al,

Buwoc 2: Bién doi cac biéu thurc toa do. Ta cb: MN =

E :(0,0,a) Suy ra |MN’ :\/n’l2 +n’ +a’- mn ;’Zél =a ;WTB' =a?.
a

A COS(W;E) =
Vay Nm> +n® +d’ - mn

2.4. THUC NGHIEM SU PHAM
2.4.1 Muc dich thwe nghiém: Nham dénh gia tinh kha thi, kiém tra tinh dung
dan cta gia thuyét khoa hoc,tinh hiéu qua ctia quy trinh giai cac bai toan bang
cac phuong phap khac nhau: t6ng hop, vec to va toa dé .
2.4.2 Noi dung thwe nghiém: Cac tiét thuc nghiém 1a tiét 38-Tu chon, va
mot bai

kiém tra 45 phut trong chwong trinh 16p 12. Sau khi d& day cho hoc sinh quy
trinh giai bai toan bang cac phuong phap khac nhau, o tiét bai tap 38, chiing
t6i mubn kiém tra k§ nang van dung quy trinh d6 ciia cac em.
2.4.3 T6 chirc thue nghiém

Chung t6i tién hanh thuc nghiém tai hai 16p cua truong THPT Ham Rong,
16p thyc nghiém 1a 12Cs va chon 16p dbi chung 14 16p 12C..

Thot gian thuc nghiém: Nam hoc 2015-2016
Bai kiém tra 45 phut
Hay gidi cdc bai todn sau bang cdc phwong phdp khéc nhau:
Bai 1: Cho tir dién OABC ¢6 céc tam gidc AOB, BOC, COA 1a nhiing tam giac
vudng dinh O va O4 =a, OB = b,0C = ¢. Tinh khoang cach tir O téi mat phang
(ABC).
Bai 2: Cho hinh hop chit nhat ABCD.A,B,C.D,. Goi M, N lan luot 1 cac diém

. . : 1 1
chia hai doan thing C4 va DC, theo ti sO -

5 .
MN//(ABC\D,).
3.2 Két qua thuc nghiém

Chting minh rang

SO
bai
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Doi

, 2 4 11 13 9 6 2 1 0 48
chirng

Két qua so bé: + Lop thuc nghiém ti 1¢ hoc sinh dat két qua trung binh tro 1én
la: 44( ti 1€ kha gioi 1a:55% )
+ Lop dbi ching ti 18 hoc sinh dat két qua trung binh trd 1én 1a: 22 ( ti 1& kha
gidi 1a:18% )
3.3 Két luan thuc nghiém

+ Viéc day hoc cho hoc sinh quy trinh giai cac bai todn hinh hoc khong gian
bang cac phuong phap khic nhau thong qua mot sé tiét va dang bai tap da
giup cho cac em théy dugc cac modi lién hé gilra cac chu dé hinh hoc téng hop,
vec to va toa do

+ Gilp cac em c6 ky nang thuc sy gia mot bai toan hinh theo quy trinh da
duara,
+ Viéc td chirc day hoc tot nhd tng dung cong nghé thong tin,ding cac
phuong tién day hoc hién dai da gay cho hoc sinh hirng thi hoc tap moén hinh,
nang cao hi¢u qua cua gio day.

Nhu vay, muc dich thuc nghiém da dat va gia thuyét khoa hoc ctia dé tai 1a chép nhan
duoc.

3. KET LUAN VA KIEN NGH]
- Két luan:
Qua qua trinh nghién ctru dé tai: “Mot s0 phwong phap giai toan hinh hoc
khéng gian & trwomg THPT ” di thu dugc mot s6 két qua:
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+ Pé tai dd 1am sang to6 cac can cir Iy luan va thuc tién cua viée rén luyén
niang luc chuyén d6i ngon ngir.
+ Pé tai d3 dua ra quy trinh giai mot 16p cac bai toan bang cac phuong phap
himh hoc téng hop, vec to va toa do.
+Duya trén kinh nghiém thuc té cta gido vién va qua két qua thuc nghiém
cho phép xac nhan gia thuyét ctia dé tai 1a chép nhan dugc, co6 tinh hi¢u qua
va muc dich nghién ctru da hoan thanh.
- Kién nghi: Péi véi gido vién day hoc mon toan can tach loc cac doi
tugng hoc sinh dé tir d6 c6 phuong phap day hoc phu hop. Pdi vai hoc
sinh & muc trung binh va dudi trung binh thi trang bi cho cac hoc sinh

phuong phéap hé truc toa do héa dé cac em ¢ su tiép can dé hon.

X4c nhan cua thu truéng don vi Thanh Hoa, ngay 30 thang 3 nam 2016
T6i xin cam doan day 1a SKKN do minh viét,
khong sao chép ndi dung ctia nguot khéc.

Nguoi viét

Trinh Dinh Chién

TAI LIEU THAM KHAO

1. Tat li¢u bo1 dudng gido vién mon Toan- Nha xuat ban gido duc.
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2. Phuong phap giai toan hinh hoc, Lé Hong Ptic — Pao Thién Khai —

L& Bich Ngoc,Nha xudt ban dai hoc su pham-Nam 2004.

3. Sach Hinh hoc 12, Nha xuat ban gido duc- Nam 2008.

4. Sach Hinh hoc 12 Néang cao, Nha xuat ban gido duc- Nam 2008.

5. Sach Hinh hoc 11, Nha xuét ban gido duc- Nam 2007.

6. Sach Hinh hoc 11 Nang cao, Nha xXuét ban giao duc- Nam 2007.

7. Sach Gido vién Hinh hoc 12, Nha xuat ban gido duc- Nam 2008.

8. Sach Giao vién Hinh hoc 12 Nang cao, Nha xuét ban gido duc- Nam 2008.
9. Sach Gido vién Hinh hoc 11, Nha xuét ban gido duc- Nam 2007.

10.Sach Gido vién Hinh hoc 11 Nang cao, Nha xuét ban gido duc- Nam 2007.
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