I1.

I11.

MUC LUC

MO PAU
1. Lido chom @@ tAi........coovovieeoieeeeeeeeeeeeeeeeeeeeee e, Trang 1
2. Muc dich nghi€n clru..............oooviiiiiiiiiieee e, Trang 1
3. DOi twong NGhieN CWU........c.ovveeeeieeeeeeeeeeeeeeeeeeeeeeeee. Trang 1
4. Phwong phap nghién ciru................cccoooeiiiiiiiiniiee, Trang 1
NOQI DUNG
1. Co sély luan
L1, Kiln thlIC VOC 10 e eeeeeeeeeeeeeeeeeeeeeeeeeee e, Trang 2
1.2.  Kién thirc vé hinh hoc khong gian...........cccooeevveeunn.. Trang 2
20 TRUCErANG........ oot e Trang 3
3. Noi dung phwong phap va van dung..

3.1.  NOi dung phuong phap........cccceeeeeiieeeiiieeeeiiee e Trang 3
3.2, CAC DA tOAN.....ccciiiieciiee et Trang 4
3.2.1. Khoang cach giita hai dudng thang chéo nhau .......... Trang 4
3.2.2. Khoang céach tir mét diém t&i mot mét phéng .............. Trang 12

3.3.  Bai tap va dap sb.

3.3.1. Baitap tur luy@n.....cooeviiiieiiieeeeeee e Trang 15
3.3.2. Pépsd Trang 16
4. Hiéu qua ciia sang Kién Kinh nghiém.................................. Trang 16
KET LUAN VA PE XUAT ..o Trang 18
Lo KEIUAN ..o Trang 18
20 DR XUAL. ..ottt Trang 18






I. MO DAU

1. Li do chon d@ tai.

Bai toan tinh thé tinh ctia khdi da dién va tinh khoang cach tir mot diém toi
mot mit phang hodc khoang cach giita hai dudng thang chéo nhau 1a ciu hoi
thudng xuit hién trong dé thi THPT qudc gia hién nay.

Trong chuong trinh mén Toan THPT, phan hinh hoc hoc khong gian tap
trung nhiéu & 16p 11 va 1ép 12. Tir d6 hinh thanh cho hoc sinh hai phwong phap
giai d6 1a giai bang cong cu hinh hoc thuan tay hoic giai bang phuong phap toa
do khong gian. Tuy nhién dé giai bang phuong phap toa do hoc sinh con phai
phu thudc vao yéu tb cua bai toan. Vi vay, phan nhiéu hoc sinh st dung phuong
phap hinh hoc khong gian thuan tay, phuong phap nay doi hoi hoc sinh c6 tu
duy nhay bén va nam chic cac yéu t6 trong hinh hoc, dleu nay la mdt trong
nhiing kho khan ddi vai hoe sinh ¢6 hoc luc & mure kha tré Xuong

Bén canh do, vecto 1a no1 dung duogc hoc tir I6p 10 nhung dé ap dung no thi
hoc sinh con khé lung ting, vi ké ca cac sach tham khao ciing it khi huéng dan
ndi dung nay trong khi d6 ddy 1a mot cong cu rat hitu hiéu trong hinh hoc. Tir
nhitng van dé trén t6i thiét nghi 4p dung vecto vao hinh hoc 13 mot hudng di 1d
rang hon cho hoc sinh dic bié¢t 1a hoc sinh kha tr& Xué)ng. Vi vay t61 chon dé tai:
“ Van dung phwong phap vecto gidi quyét cic bai toan tinh khoang cach
trong hinh hoc khong gian”

2. Muc dich nghién curu.

Noi dung sang kién nham muc dich hudng téi giai quyét cac van dé sau:

- Viéc giai toan hinh hoc khong gian bang phwong phép vecto gitip hoc
sinh rén luyén ki nang, tu duy sang tao va su logic ctuia cac phép toan vecto.

- Giup hoc sinh dac biét 1a hoc sinh kha, trung binh c6 hudng di rd rang hon
trong viéc giai quyét bai toan khoang cach.

3.P6i twong nghién ciru.

Céac bai toan khoang cach trong hinh hoc khong gian 16p 11 va 16p 12.

4.Phwong phap nghién ciru.

Pé thyuc hién muc dich chon dé tai, trong qua trinh nghién ctru té1 da sir dung
cac phuong phap sau:

- Phuong phap quan sat ( quan sat hoat dong day va hoc ctia hoc sinh).
- Phuong phép diéu tra, khao sat thuc té (khao sat thuc té hoc sinh).
- Phuong phap thuc nghiém.



I1. Ni dung sang kién.

1. Co s6'ly luin caa sang kién kinh nghiém.

Pé sir dung tot phuong phap véc to vao viée giai quyét cac bai toan khoang
cach hoc sinh can nam viing cac kién thirc co ban ciia vecto 16p 10 va kién thirc
hinh hoc khong gian phan quan hé vudng goc 16p 11. Cy thé nhu sau:

1.1. Kién thirc vecto.

Trong chuong trinh 16p 10 hoc sinh dugc hoc vé vecto. Qua d6, hoc sinh da
nam dugc cac yéu t6 sau:

- Vecto cung phuong, vecto cung huéng, hai vecto bang nhau, vecto
khong.

- Téng va hiéu cta 2 vécto, tich ctia mot sb véi mot vecto.

- Tinh chat trung diém ciia doan thang, trong tam cua taﬂugi%& "

+NeuIlatrungdlemcuaAB M la diém bat ky : MA + MB =2.M|
+ Néu G 1a trong tdm tam gidc ABC, M la diém bat ky :

uuuy uuy uuy uuuy

MA + MB+MC =3MG " "
- Diéu kién dé A,B,C thang hang : AB =kAC (k # 0).
- Phan tich m{t vecto qua hai vecto khong cung phuong.

Ben chuong trinh 16p 11, hoc sinh dugc hoc thém céc tinh chat ciia vecto va
cac mdi quan hé giita du’O'ng thang, mat phang, goc trong khong gian.

- Khai niém gbc gitra hai vecto,mo1 quan hé v€ goc gilra hai vecto chi
phuong va goéc gitra hai duong théng.

- Tich vo hudng cua 2 vécto: ab :‘aw cos(ab)

- Piéu kién 3 vecto dong phing.

Pinh Iy Trong khong gian cho ba vecto khong dong phang gb;c. Khi do,
vO1 moi1 vecto X ta déu tim duoc bd ba s6 m, n, p sao cho : x=ma+nb+pc .
Ngoai ra bo 3 s6 m, n, pladuy nhat.

1.2. Klen thirc vé hinh hoc khéng gian.

Hoc sinh can nam chic cac dinh nghia va dinh 1y, ndi dung quan trong cta
hinh hoc khong gian :

- Puong thang vuong goc duong thang, duong thang vudng gdc mit phang,
goc gitra dudng thang va mat phang, hai mat phang vudng goc, khoang cach tur
diém dén mat phiang, dudong thang; khoang cach giita duong thiang véi mat
phang song song; khoang cach gitra hai mat phang song song; khoang céch giita
hai duong thang chéo nhau,.

Dinh nghia:

a) Puong thang A cit hai duong thang chéo nhau a, b va cling vudng goc voi
mdi dudng thang Ay dugc goi 13 duong vudng goc chung clia a va b.

b) Néu duong vudng goc chung A cit hai dudng thang chéo nhau a, b 1an
luot tai M, N thi 6 dai doan thang MN goi 1a khoang cach giita hai duong thang
chéo nhau a vab.

Tinh chit:



a) Khoang cach tir mot dudng thiang a di qua A va song song véi (P).

b) Khoang cach tir mot duong thang a di qua A va song song voi (P)
bang khoang cach tir diém A t&i mot mat phang (P).

¢) Khoang cach giita hai dudng thing chéo nhau bang khoang cach giita mot
trong hai dudng thing d6 va mit phang song song v6i nd chira dudng thing con

lai.
uuuu
d) MN la duong vudng goc chungcuaa, b < b2 =0
MN.b=0

Nhu vay, voi cac kién thic vecto 16p 10 va kién thirc vecto va hinh hoc
khong gian 16p 11 gido vién c6 du co sé dé hudng dan hoc sinh giai quyét cac
bai toan khoang cach dya vao phuong phap vecto.

2. Thuc trang cia van deé .

Trong nhitng ndm hoc trudce, trong qua trinh day hoc sinh t61 da dung phuong
phap khao sat thuc té tir hoc sinh va quan sat cong viéc day va hoc cua gido vién
va hoc sinh trong ndi dung hinh hoc khong gian ma cu thé 14 bai toan khoang
cach. T6i thdy nhiu hoc sinh lung ting khong biét bat dau tir dau dé tim
khoang cach tir mot diém dén mot mat phang hodc 13 khoang cach gitta hai
duong thiang chéo nhau bang phuong phap hinh hoc thuan tay. Tt d6 dan dén
hoc sinh ngai hoc hinh hoc khong gian va thuong mat diém & nhitng cau hoi
nay. Khi d6, t6i dd hudéng dan hoc sinh van dung phuong phap vecto vao giai
quyét cac bai toan khoang cach, tuy nhién hoc sinh gap rat nhidu trd ngai sau:

- M6t s hoc sinh con mo hd cac kién thirc vecto.

- Chua hinh thanh k¥ ndng chon h¢ vecto co s& sao cho phu hop bai todn.

- Chua dién dich duoc ngon ngit tong hop (hinh hoc thuan tay) thanh ngén
nglr vecto.

- Chua ty gidc, tu nghién ctru va chua lam nhiéu bai tip theo phuong phap
vecto.

T nhitng van dé trén, khi ap dung vao day hoc sinh ndm hoc 2015 — 2016
t6i d4 c6 nhimg bién phap khic phuc nhu sau:

- Rén luyén kién thirc vecto mot cach ki cang.

- Rén luyén cac bai toan hinh hoc khong gian co ban dé hoc sinh ndm viing
cac kién thirc vé khong gian tir 46 chuyén sang ngdn ngit vecto.

- Cohé théng bai tap dr:iy du, tir 46 huéng dan hoc sinh 1am bai.

3. Noi dung phwong phap va van dung.

3.1. N§¢i dung phwong phap.

Pé hudng dan hoc sinh giai quyét cac bai toan khoang cach dwa vao
phuong phép vecto, t6i huéng dan hoc sinh thyc hién theo cac buéc sau:

Bude 1 Lua chon mot sd vécto ma ta goi la ““ hé vécto co s0”’; “phzen dich”
cac gia thiét, két ludn cta bai toan hinh hoc khong gian di cho thanh “ngon
ngit” vecto.



- bay 1a mot trong nhimg budc rat quan trong ciia bai toan, yéu cau khi chon
vecto co sO ta phai chon hé gém 3 vecto khong dong phang va mot diéu thuan
loi trong phuong phap nay dé 1a 3 vecto nay khong can chung mét gdc.

- Céac vecto co s& khi chon phai tinh dugce tich vo hudong, khi chon uu tién
chon céc cip vecto khi nhan vo hudng lai bang 0 nham don gian bai toan.

- Phién dich chinh x4c ngon ngir hinh hoc sang ngon ngir vecto.

Buéc 2 Gia s ta dang can tim khoang cach gifta hai duong chéo nhau AB,
CD.

-Goi M, N 13 2 diém nam trén 2 dudng thang chéo nhau AB, CD. Biéu bién

[NN]N]N} ooy oy

cac vecto MN; AB;CD qua h¢ vecto co so.

‘ AM =xAB

- M, N Ian lugt thugc AB, CD < U0 [

CN =yCD

- Sur dung tinh chat tim diéu kién dé MN 1a doan vudng gbc chung cua AB,
CD. Tu dé timx, y.

Buéc 3. Chuyén cac két luan vecto sang céac tinh chat hinh hoc khong gian
tuong Ung.

3.2. Cac bai toan.

3.2.1. Khoang cach giira hai dwong thing chéo nhau.

Vi du 1 Cho hinh chép S.ABC c6 day 1a tam gidc déu canh a. Hinh chiéu
vudbng goc cua S trén mit phang (ABC) 1a H thudc canh AB sao cho HA = 2
HB. Goc gitta dudong thang SC va mit phang (ABC) bang 60°. Tinh thé tich khi
chop S.ABC va tinh khoang cach giita hai dudng thang SA va BC theo a.

(Trich dé thi tuyén sinh Pai hoc mon toan khdi A, A; nim 2012.)

Loi giai

*Tinh thé tich hinh chép:

Str dung dinh Ii cosin trong tam giac AHC
HC? =AH? + AC*- 2AH.AC.cos60’

2

chzﬂ 2§E_E
9 32 9

Mt khac HC 14 hinh chiéu cua SC 1én mat
phang (ABC) nén goc giita SC va mat phang
(ABC) 1a8HC =60°

o/

= SH =HC.tan60° = 3

1 a/21 &3 a3xﬁ
=V

saec 3773 g 12

Cich 1 Sir dung phuong phép hinh hoc khong gian thuan tiy.



Ké Ax song song BC. Goi N, K 1an luot 14 hinh chiéu vudng géc cua H trén Ax,

SN. Ta co:

BC//(SAN)

3 = d(SA;BC)=d(B;(SAN)) —3d(H:(saN)) S
BA =~ HA 2

Ta lai co:
Ax L (SHN)= Ax 1 HK
SN 1 HK

= d(H;(SAN)) =HK

= HK L (SAN)

>

Trong tam giac SHN ta c6: X

2a a\/§

AH =5 HN =AH.sin60° = B

SHHN _a/42
VSHZ+HNZ 12

Vay khoang cach gitta SA va BC la :

d(SA;BC) = 3 a\/7 af

2712 8
Cach 2 ( St dung phuong phap vecto)
*Tinh khoang cach gitra SA va BC

uuuy uuu uuy

- Chon hé vecto co so: BC =g;BA =lSH =c .

o-ff=eiq=5"

HK =

BC =a
- Biéu dién SA;BC qua hé vecto cos¢ {000 000 000
SA:SH+HA:§b+c

o

SM =xSA ==x.b+x.c
oo il

BN =y.BC =vy.a

W

- Goi MeSA;NeBC sao cho:

gooo  ooo oo omo
MN =MS+SB+BN —-%xb xc+c-}b+ya =y.a- —(2x+1)b+(1 x)c (1)

Pé MN 1a doan vudng goc chung ctia SA va BC thi:



puuyg  uud
{MNJ_SA [MN.SA -0
< <000 0oo

MNLBC |MN.BC=0
- 2 )
<Y ab- —(2x+1)b +(1- x)c = a g(2x+1)a2 +(1- x)@ -0
- 3_,“ ~132 9 9
2
ya - —(2x+1)a.b:0 yat - %(2x+1)% -0
2 X+y= - {XZB/lS
— 3 —
-2X+6y =1 y=1/16

Thé vao (1) ta duoc:
oo 4 7 3
= +

2
7,3 ] _al®2

1—651—6C 8

Vay khoang cach gitra SA va BC 1a MN.

Nhin xét: Trong nhiing bai toan c6 cau thé tich, toi khong khuyén khich dung
phuong phép vecto vi da s6 cac cau thé tich c6 thé giai quyét ngay bang phuong
phap hinh hoc thong thuong. Nhung d6i véi ndi dung khoang cach gitta hai
duong thiang chéo nhau néu giai quyét bai toan theo phuwong phap hinh hoc
thuan tay can dyng thém hinh, day 1a mot viéc kha kho khian dbi véi hoc sinh
kha . Khi d6, phuong phap vecto di giai quyét rat hiéu qua, ta con xac dinh duoc

chinh xac vi tri cia 2 diém M, N.

Vi du 2: Cho hinh chop S.ABCD c¢6 day la hinh vuéng canh a, SA vudong goc
v6i (ABCD), SC tao véi ddy mot goc 45°. Tinh theo a thé tich khdi chop
S.ABCD va khoang cach giita hai duong thang AC va SB.(Trich dé thi THPT
qudc gia 2015)

Loi giai S
*Tinh thé tich ciia khéi chop |
Goc gitra SC va miat phang (ABCD) 1a:

Sca =45°
= SA =AC =a/2
Vay thé tich cua khéi chop 1a




a2

3
*Tinh khoang cach giira AC va SB.
Cach 1: Phwong phap hinh hgc
khong gian thuan tay.
Qua A ké duong thang d song song v6i AC. Goi M 1a hinh chiéu cua S trén d, H
14 hinh chiéu ctia A trén SM.

AM 1 BM

Ta co: {SA 1BM

= AH 1 BM
Mat khac: AH L SM
= AH 1(SBM)

Ta co: d(AC;SB) =d(AC;(sMB)) =d(A;(SMB)) =AH
Trong tam giac ABM vudng tai M, ABM =45°

a2

= AB=BM = AM :T

Ap dung hé thirc luong vao tam giac vuong ABM co:
1 1 1 2 1
= -+ = 4+
AH? AM? SA® & 2&°
/10

= AH=—"—
5

V=1Bh=1aa/2=
33

= (SAM) L BM

/10

Vay khoang cach gitra AC va SB 1a e

Cach 2 Phwong phap vecto.

Uy [N]N]E} [N]N]N}

- Chon hé vecto co s6: AD =g,AB =I5 SA =c
ab=bc=ca=0

Khi do: ‘a‘zb(za;#za\/i

- Biéu dién SB:AC qua hé vecto co sd:

SB =5A +AB =p+cC
mi 000 oo
AC :%(AB+AD):%a+%b c¥

Léu}u] diém M thudc SB; N thudc AC sao cho:

uu
SM :XSQ:x(b+ c) =x.b+x.c
om0 g
AN =y.AC :Ey.a+§y.b

Ta co:



0000 000 OO0 ;OO
MN =MS+SA + AN =-x(b+c)+c+y

1a+}b
2 2

000

MN zly.a+ 1y- x| b+(1- x)c
2 2
‘ N 7 o [MNaAc=
MN la doan vuong goc chung ciia AC va SB khi : U000 10
MN.SB =0
1.2 1(1 1 1
—ya +3| 5y X b =0 53./.a2+ Sy X az =0 y- X =0
- | 711 3x+2=0
EY- x|b +(1- x)c:O {%y x|a? +(1- x)2a% =0 Ey' X+eo=
X=4/5
(=
y=4/5
oo -, 2
= MN —ga-zb+ c o MN=| 23 2ps+1c :@
5 5 5 5 5
Vay khoang cach giita hai duong thang AC va SB 1a MN =_"’“? .

Nhan xét D4i véi bai toan nay, viée ké thém duong thing qua A va song song
v6i AC khong hé dé dang dbi voi hoc sinh kha tré xubng. Trong bai toan nay
moi gia thiét déu rat phu hop dé ta lwa chon phuong phap vecto , véi phuong
phap nay hoc sinh dé dang giai quyét bai toan.

Vi du 3 Cho hinh ling tru tam gidc déu ABC.A’B’C’. Canh day c6 d6 dai 1a
a, biét goc giira 2 dudng thang AB’ va BC’ 1a 60° . Tinh khoang cach giira 2
duong thang AB’ va BC” theo a.

L(‘)’i iﬁi uuy uuy [N[N]N]N)
Chon hé vecto co so la: AB=aAC =bAA'=cC.

b =0;b.c=0;
Khi do: ? . M

a.b =
- Biéu dién AB%;BC' qua hé vecto co so:

2
AB'=AA'+A'B'=a+cC
goou Do 0oomo B'
BC'=BB'+B'C'=-a+b+cC s bou

- Duya vao goc gitra 2 vecto AB';BC'
0000 0ooo 2 1l 3
AB'BC' :(a+ c)( a+b+ c) =-a +ab+ =- >+ c
oood

|AB ‘ —Jai+c

‘DBDEZD‘ ,/ -a+ b+c)2 :\/az+b2+c2- 2ab=va’+C




TRTTRRInTY ool il |- a
= cos(AB';BC") :‘cos(AB';BC') _, ARBG

BC | 2
o] e

1
2
=3 c:ax/i; c=0 (loai)

Vay AA’ = a2 hay |[=aV2

*Tinh khodang cach giira AB’ va BC’
uuy uuuy
o AH =xAB' =x(a+c)
- Lay diém HEAB';KeBC' sap cho : 1000 00d
BK =yB(C' :y(— a+b+ c)
ot Loy ot vy

HK =HA + AB + BK =- x(a+ c)+a+ y(- a+ b+c) =- (x+y-Da+yb+(y- x)c (@)

Uiy ooud

2 ! =O
b¢é HK 1a doan vudng goc chung cua AB’ va BC’ thi: EE ﬁﬁ

.BC'=0
) - (x+y- :E)_;Zab-w(y' x)c =0 I (x+y- 1)a2+y.a—;+(y- x)2a’ =0
|(X+Y' Da +yb +(y- x)c - (x+2y- Dab=0 (x+y- Da +ya +(y- x)2a - (x+2y- 1)% =0
_ '3"*;3’:'1@ {x:5/9
Baazyel y=4o

Thay x, y vao (1) ta dugc:
i 2
HK =é(4b- )= HK :%,/(4b- <) :é\/16b2+c2 =¥

Nhan xét: O hai vi dy trén ta thdy viéc chon hé vecto co so sau d6 giai quyét
ludn goc gitra hai dudng thang bang phuong phap vecto lam bai toan trd nén dé
dang hon ddi véi hoc sinh so vai viée giai bai toan bang phuong phap hinh hoc
khong gian.

Vi du 4 Cho hinh chép ttr gidc déu S.ABCD c6 day 1a hinh vudng canh a. Goi
E 1a diém d6i xtmg v6i D qua trung diém SA, M 1a trung diém AE, N 14 trung
diém BC. Ching minh MN vudng goc véi BD va tinh theo a khoang cach giita
hai duong thang MN va AC.( Trich d¢ thi tuyén sinh dai hoc khdi B nam 2007)

Loi gidi
Goi O la tam hinh vuéng ABCD = SO vubéng goc voi (ABCD).

uuu uuu

*Chon h¢ vecto co sd: OC =a,0D =b;SO =c . Khi do:
ab=b.c=ca=0

—_-——

A=



*Chirng minh MN vuong géc BD . S"“‘l
Vi K 1a trung diém cta SA nén SDAE i
1a hinh binh hanh

000 000 4,000 OO0

MA :%SD =1(so+0D)=2(b+c)

of o000 o0 od g 000 o0, 4

i 3
AN =AO+ON =AO+§(OB+OC) =~ Sb+>c

gooo 0ooo o ooo 1 aoo
MN =MA + AN :§a+§c; BD =2b

N

=

Uy uuy

Vay MN.BD =3a.b+bc=0
Vay MN vuong goc véi BD
*Tinh khodang cach giira MN va AC
Cach 1 Phuong phap hinh hoc khong gian
thuan tay.
Ta ¢c6 MNCK 1a hinh binh hanh vi MK // CN va MK = CN.
MN//CK

~ lck < (sac)

B N C

= MN//(SAC)

~ d(MN:AC) =d(MN:(SAC)) =d(N: (SAC)) :%d(B;(SAC))

= d(MN:AC) :#

Vay khoang cach giira hai duong thang MN va AC 1a %

*Céach 2: Phwong phap vecto

Goi I thuéc MN, H thudéc AC sao cho:
oo (oo x Ui oo
MI =xMN :Exa+§c;AH =yAC =2ya

Khi do:
00 0m 0ood o ;oo
IH=IM+MA +AH =- E(3a+ C)+}(b+ C)+2ya :}(- 3x+ 4y)a+} b- E(X- 1c
2 2 2 Uy uuuy 2 2
2 . R , . . . [IHMN =0
bé IH la doan vuong goc chung cia AC va MN thi : ?DH ,DA?E?

E(- 3x+ 4y)a2 - l(x- )c =0 E( 3x+ 4y)i- 1()(- Da’=0 [x=1
=14 4 = {4 2 4 =y _3/4
- 3x+4y =0 -3x+4y =0 y=

oo 4
= IM==b
2—»
(oo
= IM =|IM| :#

10



a2

Vay khoang cach giira hai duong thang chéo nhau 1 IM =

Nhan xét Ta thdy x = 1 nghia la 1=N ; y :E nghia 12 H 1 trung diém cua

OC. Dé dang thay dugc doan vudng goc chung cua AC va MN la HN. Trong
bai toan ndy, xuat hién yéu cau chimg minh vudng goc voi muc dich dé hoc sinh
thy 1o loi thé ctia phuong phap vecto.

Vi du 5 Cho hinh chop S.ABCD c6 day ABCD la hinh vuong canh 2a,
SA = a, SB =a/3 va (SAB) L(ABCD). Goi M, N 1an luot 12 trung diém cia AB,
BC. Tinh c6sin ctia goc giita hai dudng thang SM, DN va khoang cach giita SM
va DN.

Loi gidi
Ta cO: SA’ +SB? =AB’
= Tam giac SAB la tam giac vuong tai S.
AP duyng hé thtrc lugng trong tam giac SAB:

SA? a3

AH = =a ; =
AB AR 2
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*Tinh cdsin goc giira hai dwong thang SM, DN
- Chon hé vecto co s6:

[NIN]N]N) uuu uuuy

AM =g,CN =b;SH =c
. zig:a.c =b.c=0
Khi do: ‘a‘ o 4 . 4 :§

- Biéu dién SM, DN qua h¢ vecto co so:
000 000 0000 1
SM =SH +HM =c+=a
oo oof ood
DN =DC+CN =2a+b

uug dug

SM.DN =& _ D
000 0oo 2
= cos(SM,DN) o _a@ _1
SM.DN ~aa/5 /5
*Tinh khodang cach giira SM va DN

,,,,,,,,,,,
,,,,,,,,,,,

2

ool ood
| ‘ MK =xSM =x.
- Lay I, K lan luot thugc DN, SM sao cho 17
DI =y.DN =y(2a+b)

—a+cC
2

Khi do:

00 00 [QO0O0 (OOoo 1
IK =ID+DM + MK =- y(2a+ b)+ 2b+a+xc+§xa
i

IK :[- 2y+1+%x a+(2- y)b+xc

Uy uud

. IK.SM =0
bé IK 1a doan vudng goc chung cia SM va DN thi: 100 [0
IK.DN =0
1 1)z > 1 1 3a’
—|-2y+1+=x|a +xc =0 Z|-2y+1l+=x|a +x= =0
2[ yrivs 2[ yrirs 2
- = )
1 2 2 1
—2y+1+§x 2a +(2- y)b =0 [-2y+1+2x 2a +(2- y)a2 =0
X-y=1/2 x=3/8
— —
-5y =-4 y=7/8
o
S IK = 2a+2bsSc
- 16 8 8
1l
:‘IK‘: [-9a+9b+3c :3\/%
‘ 8 8 16
3V93a

Viay khoang cach giita 2 duong thang SM va DN 14 1K =15
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Nhan xét

Véi viée str dung phuong phap vecto, bai toan di duoc giai quyét mot cach
don gian hon so véi phuong phap hinh hoc thong thuong.

Vidu 6 Cho hinh chép S.ABC c6 day 1a tam giac déu canh 2 ay/2. SC vudng
goc v6i day va SC bang a. Goi M, N lan luot 14 trung diém ctia BC va AB. Tinh
gbc va khoémg cach giira 2 dudng thang CN va SM.

Lo’l la WINH} uuug

Ta chon h¢ vecto co s6 : CA =a;CB =b; CS =c

Khi do: ‘Mﬂ | =

ab =b.c =0;ab =a’

+Ta tim goc ¥ giira SM va CN
000 D000 D00 4 il 1
Ta c6: SM =CM - CS :E(b— 2¢);CN :E(a+b)

000 000

Co |

Khi do: cosg = v2 @ =45

|sM|. ’CN‘
+Tinh khoang cach gitra SM va CN?

, R . ) TDUS :xUSuI\UA
Goi P thudéc SM va Q thudc CN sao cho: {000 000
CQ =yCN

0o0 000 00 0o
Khi @o: PO =xSM + yCN +SC :E[ya +(x+y)b- (2x+2)c]

Do PQ la doan vudng goc chung cua SM va CN nén:
000 odo ) ) . , ;
{ POSM =0 [y.a.b +(x+)b +2(2x+2)é =0 {y.a“ +(x+ )8 +2(2x +2)a> =0
= =

—_———

00 000
8ya’ +(x+2y)a* +(x+ y)8a’ =0

PO.CN =0 va +(c+2y)ab+ G+ )b =0
_ 2
{3x+3y =1 |*773
2y =0 = 1
x+2y = 1
4 3

:EJDDQ——(a b- 2c) |E’DDQ‘ —m 2\/_
23

Viay khoang cach giita 2 duong thang chéo nhau SM va CN 1a PQ :Ta

3.2.2. Tinh khoing cach tir mt diém dén mot mit phang.

Ngoai bai toan tinh khoang cach giita hai duong thang chéo nhau, ching ta
con gdp bai toan tinh khoang cach tir mot diém toi mot mat phang. Dé giai quyét
cdu hoi nay, ta st dung cac tinh chit cua khoang cach, khon khéo tim mot dudng
thang thich hop di qua diém d6 va song song véi mit phang rdi chuyén vé tim
doan vudng gdc chung cua hai duong chéo nhau. Pay la cach kha
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“nguoc” trong suy nghi cia ching ta 1au nay nhung né lai hoan toan lam duoc
va co hi€u qua.

Vi du 7: Cho hinh hop ding ABCD.A’B’C’D’ c6 day la hinh vudng, tam
giac A’AC can tai A; A’C = a. Tinh thé tich khéi t&r dién ABB’C’ va khoang
cach tir diém A dén mit phang (BCD’) theo a.

Loi gidi
*Tinh thé tich
Vi tam giac AA’C vudng can
tai Anén AA’ = AC= # ; AB =

b

Vi AB LBC = AB L (BCB")

AB 1 BB'
1 _a3\5
48

Suy ra: V =-AB.S

ABB'C' 3 ABB'C'

*Tinh khoang cach

Vi AD // (BCD’) nén dé tinh
khoang cach tir A dén mdt phing
(BCD’) bang khoang cach giira hai duwong thing AD va CD’.

uuuy

- Chon hé vecto co s0: BA =g AD = AA' =C

Ly _ai
- Khi do theo gia thiét: A= =54 :Tz .
ab=b.c=ca=0

- Biéu dién AD;CD' qua h¢ vecto co so:

CD'=CC'+C'D'=a+c AD=a

uau by

AH =xXAD =x.a
0oo gooo

CK =yCD' :y.(a+c)
HK =HA + AC+AK =HA + BC- BA +AK =-xb+b- a+y(a+c)
00

-Goi HeAD;KeCD"' sao cho :

HK =(y- Da+(1- x)b+yc (1
7 HK AR =0
bé HK 1la doan wvudong goc chung cua CD’ va AD thi {Ul0 0000
HK.CD'=0
2 [—
(1- x)b =0 1-x=0 1- x=0 x=1
- 2ot 0Ty DTy T =07 [3y-1=0" |y=1/3
(y-Da +yc =0 |- J7*yY == = y=

Thay x, y vao (1) ta duogc

0oo 57T 2
HK :-Za+}c = HK = —2a+}c :ﬁ
3 3 3 3 6
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Viy khoang cach giita hai dudng thang CD’ va AD 1a HK = #
Vi du 8 Cho hinh lang tru ABCD.A’B’C’D’ ¢6 day ABCD la hinh chir nhat,
AB =a; AD = &/3 . Hinh chiéu vudng goc ciia A’ 1én mit phang (ABCD)
trung voi giao diém ctia AC va BD. Goéc gitta hai mit phang (ADD’A’) va
(ABCD) bang 60°. Tinh khoang cach tir B> dén mit phang ( A’BD) theo a.
Chon hé vecto co so: oD :a;KU'B' =bA'O=c.

;.*b»;;.a.cosGO‘J :%az; ac=0b.c=0
Khi do6: e
a3
A =le=2

Goi1 O la tam hinh chir nhat ABCD va M la

trung diém AD. Ta co:

A'O L (ABCD)

OM L AD

Vay gbc giita hai mat phang

(A’ADD’) va (ABCD) 1a : A'MO =60°
a3

= /\'() ::()hﬂ.tar1fi)0 ::__Ei_

}:> A'M LAD

1_a3
-2

*Khoang cach tir B’dén ( A’BD)
ViB’D’ // (A’BD) nén khoang cach tir B’ dén (A’BD) bang khoang cach gitra
B’D’ va A’B.
Biéu dién B'D%A'B qua hé vecto co s6:B'D'=2.a; A'B=A'0O+0B =-a+cC
[{N[NIN} yuuuy
A HEB'D*KecA'B DBDIDID:| :X'IDBDID?I =2xa
. /4 A e 1 I; e 1 :
Goi cac diém sao cho A'K =yA'B :y(- a0t c)
W[N] [W|N]u]u} W[ {u|u]] [N{NINNN]

HK =HB'+B'A'+A'K =- 2xa+b+y(-a+ ) =(- 2x- y)a+b+yc (1)

oy uduuy
1 1

. HK.
bé Hk 1a doan vuong goc chung cua B’D’ va A’B thi : {DDD iy

HK.A'B =0
— 2
2(2x+y)a +2ab=0 |- 22x+y)a 2.5 =0
= -*2-*-*-* . = ; 3a2
(2x+y)a - ab+yc =0 (2x+y)a - %*yz 0

o 1 3y © Iy 1
xy- T+ =0 |x+ Y =1
YISt ST

-22x+y)+1=0 4x+2y =1 {
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Thay x, y vao (1) ta dugc:

ijii} DDD
HK =- %a+b:> HK =|HK] = [ Lavn| a‘E’
HK =d [B’;(A’BD)=§ .
A ) , <~ TNY N A N a\/,;: 5 . \ s 34
Vay khoang cach gitra B’D’ va A’B bang — hay khoang cach tr B’ dén

a3

(A’BD) bang -

Nhan xét Tir két qua trén ta thiy, H 1a trung diém ctia B’O’; K tring voi A’.
Nhu vay véi viéc giai bang phuong phap nay ciing 1a mot nén tang dinh hudng

cho hoc sinh bang phuong phap hinh hoc khong gian thuan tay.

3.3. Bai tap tu luyén va dap an.

3.3.1.Dé bai .

Bai 1. Cho hinh ldng tru dimg ABC.A’B’C’ ¢6 day la ABC vuong tai B,

AB = BC = a, canh bén AA'=a/2 . Goi M Ia trung diém cua BC. Tinh theo a
thé tich cua khdi lang tru ABC.A’B’C’ va khoang cach gitta 2 dudng thing AM
va B’C.

Bai 2 Cho khdi chop S.ABCD c¢6 day 1a hinh thoi canh bang aJ/5 , AC = 4a
va chiéu cao cta hinh chop 13 s0=21/2a, O 1a giao diém ctia AC va BD. Goi H 1a
trung diém ciia SC. Tim gbc va khoang cach giita hai duong thang SA va BM
theo a. .

Bai 3 Cho hinh ling tru ABC.A’B’C’ c6 cac mat bén déu la cac hinh
vuong canh a. Goi D, F lan luot 1a trung diém ctia cac canh BC, B’C".
Tinh khoang cach giira hai duong thang A’B va B’C’.

Bai_ 4 Cho hinh chép S.ABCD c6 day la hinh chir nhat tam O. Biét
AB =3 BC =a/3 , tam giac SAO can tai S, mit phang (SAD) vudng goc véi day.
Goc gitra SD va day 1a 60°. Tinh thé tich khéi chop S.ABCD va khoang cach
gitra SB, AC theo a.

Bai 5 Cho lang tru dimg ABC.A’B’C’ ¢6 day ABC la tam giac vudng
AB =BC =a, canh bén AA'=a/2 . Goi M 14 trung diém BC. Tinh theo a thé tich
khéi lang tru ABC.A’B’C’ va khoang cach giira AM, BC.

Bai 6 Cho hinh chop S.ABC c6 day la tam giac déu canh a, hinh chiéu
vudng goc cua S trén (ABC) 1a diém H thudc AB sao cho HA = 2HB. Goc gitra
duong thang SC va mit phing (ABC) bang 60° va khoang cach giita hai duong
thang SA va BC.

Bai 7 Cho hinh chép S.ABC c6 day ABC la tam giac vudng can tai B, AB =
BC = 2a; hai mit phang (SAB) va (SAC) cung vudng goc véi mit phang (ABC).
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Goi M 1a trung diém cta AB; mit phang qua SM va song song véi BC, cit AC tai
N. Biét goc giita hai mit phing (SBC) va (4BC) bang 60°. Tinh thé tich khéi
chop S.BCNM va khoang cach giira hai dudng thang AB va SN theo a.

Bai 8 Cho hinh chop S.ABC c6 day la tam giac vudng tai A; AB = 3a; BC =
5a; mit phang (SBC) vudng goc v6i (ABC) . SA= 2/358AC =30° . Tinh theo a
thé tich khoi chop S.ABC va khoang cach tir A dén (SBC).

3.3.2.Pap sb
Bai 1.Dap sb: _a \/_ )= ﬂ :
7

\Y; :d(AM/B'C

ABC.A'B'C'

Bai 2.Dép sb: @A;BM):30°;d(SA;BM

)_2/6a
o
Bai 3.Dap so: d(A'B;B'C'):a‘/72_1
‘e . X 3a
Bai 4.Pap s6: d(SB;AC) =7 -
a2 a7
ABCA B'C' _T;d(AM;B C) :7 .

3
a \/1_7;d(SA; BC) :_a\/4_2 .

Bai 6.Dap sb: V =
12

Bai 5.Dap sb:

Bai 7.D4p s6: d(AB;SN) = 2"“ P Va3,
aﬁ

Bai 8 Dap s6:d[A;(SBC)| ="V =232 .

2.4.Hiéu qua ciia sang kién klnh nghiém .

To6i da 4p dung Sang kién kinh nghiém nay vao giang day trong nam hoc
2015 — 2016 tai 16p 12A6 truong THPT Nhu Xuan. Qua do, so vdi nam hoc
2014 — 2015 khi giang day tai 16p 12C3 nhung chua 4p dung Sang kién kinh
nghiém nay, t6i nhan thay hoc sinh 16p 12A6 c6 nhiing hiéu qua tich cuc khong
nho, do la:

- Hoc sinh nidm viing cc budc lam bai toan khoang cach, co dinh hudéng bai
toan mot cach ro rang hon.

- Hoc sinh nhanh nhay hon trong viéc xir Iy cac yéu té gia thiét phic tap
trong bai toan.

- Hoc sinh da manh dan, chi dong nhan xét bai lam ctia ban, tim sai 1Am va
stra chita dé co 10i giai dung. Tir d6 da hinh thanh cho hoc sinh théi quen nghién
ctru 101 giai, kiém tra lai két qua dé phong tranh, phat hién va stra chita sai 1am.

Pbi vOi ban than, khi sir dung Sang kién kinh nghiém nay toi thay hi¢u qua
tiét day tot hon, tao sy tu tin va hig thu khi giang bai. Gitp toi truyén dat mot
cach c6 dong nhung day du, chinh xac va tron ven ndi dung can giang day trong
khoang thoi gian ngan.
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Ngoai ra, Sang kién kinh nghiém nay da duogc to chuyén danh gia tot, thiét
thuc va duoc déng v trién khai van dung cho nhitng ndm hoc té1 trong toan
truong nham gdp phan nang cao hiéu qua day va hoc toan trong Nha trudng noi
riéng va dia phuong noéi chung.

Pong thoi, Sang kién kinh nghiém nay con 13 mot tai lidu tham khao hiru
ich cho gido vién va hoc sinh 12 trong qua trinh 6n thi, dac bi¢t 1a 6n thi THPT
Quéc gia.

Nhu vay, Sang kién kinh nghiém nay da mang lai hiéu qua tich cuc va thiét
thie cho ngudi hoc va nguoi day. Péap ung ding con duong d6i méi phuong
phéap day va hoc, nang cao hi¢u qua gido duc trong giai doan hi¢n nay.
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IIL.KET LUAN, KIEN NGHI
1. KET LUAN.

Qua viéc nghién ctru, trién khai van dung Sang kién kinh nghiém nay, t6i
rat ra mot sd bai hoc kinh nghiém sau:

- Trong giang day can phai thuong xuyén tim toi, duc rit kinh nghiém dé
dua ra nhiing giai phap néng cao hiéu qua day va hoc. Dac biét la nhing van dé
kho, dé nham 1an va hoc sinh chua c6 huong di 10 rang.

- No1 dung giang day cua gido vién can duoc viét dudi dang Sang kién kinh
nghiém hodc tip hop thanh tai liéu va cung cip cho hoc sinh. Qua do, phat huy
dugc kha nang tu hoc cua hoc sinh.

- Nhitng ndi dung truyén tai cho hoc sinh, gido vién can phai nghién ctru k§
ludng, tim ra phuwong phap giang day hop 1y, dam bao xtic tich, ngin gon nhung
day du, chinh xac.

Nhiing cach lam trén s€ gitp tiét day dat hiéu qua cao, ngudi day va ngudi
hoc déu hung thu, tiét kiém thoi gian va phat huy tinh chu dong, sang tao, kha
nang tu hoc cia hoc sinh. D6 chinh 1a nhiing diéu toi rat ra tir Sang kién kinh
nghiém nay.

Sang kién kinh nghiém nay c6 thé str dung dé day hoc sinh khdi 11 va on thi
cho hoc sinh 16p 12, dic biét 1a véi dbi tuong hoc sinh 6n thi dai hoc, hoc sinh
gidi cho nhitng nim hoc tiép theo trong truong THPT Nhu Xuan ndi riéng va
cac truong THPT noi chung.

C6 thé md rong, phat trién thém ndi dung cta Sang kién kinh nghiém nay
dé tr& thanh mot tai lidu hoan chinh vé sir dung phuong phép vecto vao cac bai
toan hinh hoc khong gian bao gdm goc, khoang cach, chimg minh song song,
vuong goc.

2. DE XUAT.

1. Béi véi t6 chuyén mon va dong nghiép: Pé nghi T6 chuyén mon Toan
nhanh chéng trién khai tng dung Sang kién kinh nghiém nay trong giang day tai
Nha truong trong cac nam hoc téi.

2. Bbi voi So GD&DT: Dé nghi S GD&DT dong gop ¥ kién va tao didu kién dé t6i tiép tuc phat
trién Sang kién kinh nghlem nay ciing nhu tim toi nhimg Sang kién méi.

XAC NI-EAN cUA Thanh Hoa, ngay 20 thang 4 nam 2016
THU TRUONG DON VI ‘Toi xin cam doan déy la SKKN cua minh
viét, khong sao chép ndi1 dung ctia nguoi khac.

HOANG THI THUY
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