Tap chi KHOA HOC PHSP TP. HCM S6 16 nam 2009

MOT SO PHUONG PHAP CHON HE TRUC TQA BQ
TRONG VIEC GIAI BAI TOAN HINH HQC KHONG GIAN
BANG PHUONG PHAP TQA PQ

Nguyén Viét Diing”

Bai viét nay dé cap mdi quan hé giira Hinh hoc khong gian (HHKG) va
Phuong phap toa do (PPTD) trong khéng gian, dong thoi néu 1én mot so phurong
phép giai bai toan HHKG bang PPTD.

Mot trong nhitng muc tiéu cua day hoc mon HHKG 1a rén luyén ky nang
phan tich va téng hop, rén luyén tu duy logic. Vé dep cia toan hoc thuong duoc
két tinh trong nhitng bai toan HHKG. HHKG va Hinh hoc toa do quan hé mat
thiét véi nhau. Nhiéu bai toan khé cia HHKG néu sir dung PPTD thi loi giai
duogc thyc hién dé dang hon, nhanh hon, gon hon, trong khi giai truc tiép bang ly
thuyét HHKG thuan tay thi rat phic tap, doi hoi phai cé k¥ nang vé& hinh, c6 kha
nang phan tich, tong hop va tu duy logic dé vé thém duong phu. ..

Trong cau trac dé thi tot nghiép THPT va tuyén sinh dai hoc, cao dang theo
chuong trinh sach gido khoa méi, cac dé bai HHKG thuong c6 hai y: y thir nhat
chi doi hoi kién thirc co ban vé HHKG dé tinh thé tich, dién tich, chimg minh hay
tinh toan mot yéu té khong phire tap; ¥ thir hai doi hoi kha nang phan tich, tong
hop va thudng phai vé& thém dudng phu méi giai quyét dugc.

Qua nghién ciru chat lugng céc ky thi tot nghiép THPT theo chwong trinh
phan ban thi diém va tuyén sinh dai hoc, cao dang trong nhitng nam qua, nhan
thay rang ty 18 hoc sinh giai dugc bai HHKG dat rat thap, s6 1am dugc thi thi cha
yéu 12 giai quyét dugc mot phan.

Diéu nay c6 nhiéu nguyén nhan, song c6 thé thiy rang do két cau chuong
trinh mén hinh hoc ¢ 16p 12 con mang ning tinh doc lap, su phdi hop chua rd
rang. Chuong trinh hinh hoc 16p 12 kha nang, tiép ndi phan HHKG la PPTD
trong khong gian véi khéi lugng kién thirc phai giai quyét rit nhidu va ning né.
Trong phan Phuong phap toa do trong khong gian ciing c6 mot sé bai tap ung
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dung PPTP dé giai bai toan HHKG, nhung con it vd mo nhat. Chinh vi vy, ma
hoc sinh chwa duoc rén luyén nhiéu vé k¥ ning nay.

Viéc chuyén bai toan HHKG sang ngdn ngir toa do doi hoi phai co ky nang
chon hé truc toa do truc chuan thich hop trong khong gian. Vi mdi bai toan co
thé c6 nhiéu cach chon hé truc toa d6 khac nhau. Nhung dé chon duoc hé truc toa
d6 hop 1y, nham giam bét cac phép bién doi cong kénh, phirc tap thi phai dya vao
dic diém cua timg dang toan. Sau day 1a mot sé phuong phap chon hé truc toa do
truc chuan theo su phan dang ctia hinh chép va khéi lang tru.

Dang 1: Hinh chdp tam giac déu

Xét hinh chop tam giac déu S.ABC ¢6 canh ddy bang a, dwong cao h

Nhéan xét:

Do tinh chat hinh chép déu nén hinh
chiéu cta dinh tring véi tam day. S

Goi H 1a tryc tam day, kéo dai AH cat

BC tai O la trung diém BC.
Ta c¢o OAza—\/g; OHza—\/§ va X
2 6
OALOC

Céch chon hé truc toa do Oxyz:
0(0;0;0), A[#;O;OJ;C(O;%;OJ;

Khi do

B(O;—%;Oj;S[%;O;hJ

Vi du 1: Cho hinh chdp tam giac déu S.ABC c6 canh day bang a, goc giita mat

bén va mit day bang 60°. M 1a mot diém trén canh AC sao cho AMz%. Tinh

B

khoang cach gitra SA va BM.
Giai: (tom tat).
Chon hé truc toa d6 Oxyz sao cho:
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A av3 . nal~la2.al ea-n-
0(0:0:0), A[T,O, oj,c(o,?oj, S(0;0:h)

Trong d6 h 14 4n s6 phu phai x4c dinh theo a.

Vi SH L (ABC); AH L BC = BC L (SAO)

z

— SOH =60° 4
Trong tam giac SOH: SH = OH.tan60° S
—~h=2 " do d6 S avs g

2 6
B(O;—E;Oj y

2

Ap dung cong thirc ta co: C

[SABVJAE| 522
T

d(SA;BM):‘

Nhan xét: Bai todn nay giai bang phuong phap HHKG rat phirc tap, vi viéc
phai v& mat phang phu qua BM va song song véi SA hodc nguoc lai, sau d6 xac
dinh khoang tir SA dén mat phang nay rat phic tap vé mat dinh tinh, chua ké
viéc tinh toan ciing dai dong. Trong khi str dung PPTD thi chi can xac dinh duoc
toa do 4 diém S, A, B, M rdi ap dung cong thirc tinh khoang cach gitta 2 duong
thang 1a cho két qua rat nhanh.

Dang 2: Hinh chdp ta giac déu

Xét hinh chép tir gidc déu S.ABCD
¢ canh ddy bang a, dwong cao h.

Nhan xét: Do tinh chat hinh chop
déu néngiao diém O cua 2 dudng chéo
AC va BD Ia hinh chiéu cua dinh S xudng
day.

Tacd AC =BD =a+/2; OB L OC
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Céch chon hé truc Oxyz:
O(O;O;O);B[ a2, oj c[o #;oj; 5(0;0;h) = [—T‘/_ 0; oj [o —#;oj

Vi du 2: (Bé thi DPH Khéi B -2007)

Cho hinh chép tir giac déu S.ABCD c6 ddy ABCD la hinh vubng canh a.
Goi E la diém d6i xtng cua D qua trung diém cia SA, M 1a trung diém cua AE,
N la trung diém ciia BC. Chimg minh MN vudng goc v6i BD va tinh (theo a)
khoang céach giira hai duong thang MN va AC.

Giai: (tom tat)

Chon hé truc Oxyz sao cho:.

ow;o;oxs[af ooj c[o a{ J

S(0;0;h)

o5t on -ty

Ap dung cong thirc tinh toa d¢ trung
diém va cong thirc tinh khoang cach gitra
2 duong thang, ta co:

‘[W;E]m‘ )
]

d(MN;AC) =

Nhan xét: Vi bai ndy, néu khong ding phuong phap toa do sé gip nhiéu
kho khan vi phai vé thém mot sé duong phu rat phirc tap va rat khé xac dinh
khoang cach giira MN va AC bang dinh tinh, trong khi ding PPTD thi 1oi giai rat
nhe nhang va rat ty nhién,

Dang 3: Hinh chdp c6 mot canh bén vudng goc véi day.

Nhan xét: Dé chon hé truc toa do thich hop thi phai tly thudc vao tinh chat
cua day hinh chop.
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— Néu day 1a tam giac vudng thi chon gbc toa do 1a dinh goc vudng cia
day.

— Néu day la tam giac déu hodc can thi chon trung diém cta canh day cua
tam giac déu hodc can d6 1am gdc toa do.

— Néu day 1a hinh vudng, hinh chir nhat thi chon chan duong vudng goc
ctia canh bén vudng goc d6 1am gbe toa do.

Céc hinh con lai thi dwa vao méi quan hé gitra cac yéu to gia thiét cho va
y&u cau bai toan dé chon gdc toa do mot cach thich hop.

Vi du 3: (bé thi PH Khéi D-2007)
Cho hinh chop S.ABCD c¢6 day 1la hinh thang vudng
ABC =BAD =90°;BA=BC =a, AD=2a. Canh bén SA vudng goc véi day va

SA=a+/2. Goi H 14 hinh chiéu vuéng goc ciia A trén SB. Chirng minh tam giac
SCD vubng va tinh (theo a) khoang cach tir H dén mit phang (SCD).

Giai: (tom tat)
Chon hé truc Oxyz sao cho A(0;0;0) ]
B(a;0;0); D(0;2a;0); S(0;0;av/2)
= C(a;a;0).

Goi H(h;h,;h,),

doH e SBva AH L SB, nén

AHSB=0
{ =H [E;O;—aﬁJ

SH =t.SB 3 3

a X/
Tur day tinh dugc d(H;(SDC)):g. K

Nhan xét: Bai ndy néu khong dung PPTD thi viéc x4c dinh chan duong
vudng goc ciia H xudng (SCD) rat phtic tap, ta phai nghi cach khac “cé 1y”” hon
1a muon viéc tinh khoang cach tir B dén (SDC), sau d6 nhd H, B cling nam trén
SB rbi sir dung tinh chat dong dang dé suy ra khoang cach tir H dén (SDC). Song
viéc tinh khoang cach tir B ¢én (SDC) dya vao céc gia thiét chi co thé thong qua
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viéc tinh thé tich chép B.SDC bang cach Vg oo =Vs paco —Vs aep - PiU ndy qua 1a
phtrc tap.
Dang 4: Hinh chdp c6 mot mat bén vudng goc vaéi day

Dang nay thong thuong chon hinh chiéu vudng goc ciia dinh hinh chép lam
goc toa do. Song ciing tly thudc vao tinh chat ctia day dé chon hé truc toa do
thich hop.

Vi du 4: (Bé thi PH Khéi A-2007)

Cho hinh ch6p S.ABCD c0 day la hinh vudng canh a, mat bén SAD la tam
gidc déu va nam trong mat phang vudng goc véi day. Goi M, N, P lan luot 1a
trung diém ciia cac canh bén SB, BC, CD. Chirng minh AM vuéng goc voi BP va
tinh thé tich hinh chop CMNP.

Giai: (tom tat)

av/3

Vi ASAD déu nén duong cao AH == va H la trung diém AD,

SH L (ABCD)
Chon hé truc toa Oxyz sao cho:

H (0;0;0); N (a;O;O);S[O;O;a—fj,

A(O;E;Oj;

2

suy ra: D(O;—E;Oj; B(a;g;oj;
2 2

P(%;—%;OJ;M [%;%;affj

Ap dung cong thirc tinh thé tich cia
tir dién, ta co:
a’\3

3
96

Vemne = é‘[m, m} ﬁ‘ =

Dang 5: Hinh lang tru ding
Gitra hinh lang tru va hinh chop
€6 moi quan hé, hinh lang tru dung dugc xay dung dua trén hinh chdp c6 mot
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canh bén vudng goc vaéi day. Do vay, viéc chon hé truc toa ¢ ddi véi hinh lang
tru ding tuong tu nhu dang 3 & trén.
Vi du 5: (Bé thi DPH Khéi D nim 2008)

Cho hinh lang try dimg ABC.A’B’C’ ¢6 day ABC la tam giac vuoéng,
AB=BC=a, canh bén AA'= av?2. Goi M 1a trung diém cua canh BC. Tinh theo a
thé tich lang tru ABC.A’B’C’ va tinh khoang cach giita 2 dudng thang AM, B’C.
Giai: (tom tat)

Chon hé truc Oxyz sao cho: B(0;0;0); A(a;0;0); C(0;a;0);
B'(0:0:av2) =M (o;%;o}

AM =(—a;%;0j;ﬁ =(O;a;—aﬁ):>[A—lvl;ﬁ]=[— azf;—az;—azj;

AC =(-a;a,0)
[l

[Rrsc]

Vay d(AM;B'C)=

Dang 6: Lang tru xién

Pé chon dugc hé truc toa d6 thich hop ta phai dua vao cac yéu td:

Hinh chiéu ctia mot dinh nam & dau? C6 mot mit nao d6 vudng goc voi day
khong? Day 1a hinh gi? Tir d6 két hop véi dang 3 va dang 4 & trén dé chon hé
truc hop ly.

Vi du 6: (Bé thi PH Khéi A-2008)

Cho hinh lang try ABC.A’B’C’c6 d6 dai canh bén bang 2a, day ABC 1a tam
giac vubng tai A, AB=a, AC =a+/3va hinh chiéu vudng goc cua A’ trén mat
phang (ABC) 1a trung diém cua canh BC. Tinh theo thé tich khbi chop A’. ABC
va tinh cosin cua goc giira hai duong thang AA’, B’C’.

Giai: (tom tat)

122



Y Kién trao doi Nguyén Viét Diing

Xét AABC L A Az

AH =%BC=\/ABZ+AC2 =a

Xét AA'HA L H

= A'H =JAA?—AH? =a\f3
Tinh thé tich tryc tiép bang
cach ap dung cong thtec.
Chon hé truc toa d6 Oxyz

sao cho:

A(0;0;0), B(2;0;0),

C(O;a\/§;0)

H 1a trung diém BC, nén

2 2
do do A‘[E;a—\@;a\@j.
2 2

Vi B’C’//IBC nén cos(AA';B'C')=cos(AA";BC). Vay
AREC|

cos(AA;B'C') = —=r—7=—".
‘AA‘HBC‘ 4

Két luan: C6 nhiéu phuong phéap dé giai mot bai toan HHKG. Bai viét nay
khai thac uu diém ctia PPTD, dic biét 1a ki ning chon hé truc toa do dé giai
nhitng bai toan hinh hoc khong gian phire tap, doi hoi phai v& thém nhiéu duong
phu, ma hoc sinh thudng gip phai. Diéu nay cho phép bo sung vao chwong trinh
Hinh hoc khong gian 16p 12 mot phan 6n tap cudi nim nham nang cao kién thirc
tong hop mén hinh hoc THPT.
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Tom tit
Mt s6 phwong phap chon hé truc toa do trong viée giai bai toan
hinh hoc khéong gian bang phwong phap toa d

Noi dung chinh cta bai béo 1a dé cap quan hé giita HHKG va PPTD. Pic
biét, khai thac wu diém cta phuong phap toa do dé giai nhitng bai toan hinh hoc
khdng gian phtc tap, doi hoi phai vé thém nhiéu duong phu, ma hoc sinh thuong
gap phai trong cac ky thi tuyén sinh dai, cao dang. Piéu ndy cho phép bd sung
vao chuong trinh Hinh hoc khong gian 16p 12 mot phan 6n tap cubi nim nhim
nang cao kién thirc tong hgp mén hinh hoc THPT.

Abstract

Some methods to choose coordinate axis in solving solid geometry
problems by coordinate methods

The content of the article mentions the relationship between solid geometry
and coordinate method, especially it develops the strong points of coordinate
method to solve some complicated solid geometry problems demanding to draw
more extra lines, which students often face with in their university or college ex-
amination. The new contribution of the article is added to the 12th grade solid
geometry programme to review at the end of the school-year to upgrade the gen-
eral knowledge about high school geometry.
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