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A. PHAN MO DAU

1. Ly do chon dé tai :

Trong qua trinh giang day va 6n luyén cho hoc sinh du thi tot nghiép ciing
nhu thi Pai hoc — Cao dang va bay gio 1a dy thi THPT Qudc Gia, ban than toi
nhan thay hoc sinh gip khong it kho khin khi giai bai tap hinh hoc khong gian.
Nhat 14 d6i v6i hoc sinh ¢6 luc hoc trung binh, do kha ning tu duy tudng tuong
hinh khong gian cta cac em con nhiéu han ché. Pic biét 1a cac bai toan chimg
minh quan hé song song, vudng goc, cac bai toan tinh khoang cach, xac dinh
gbc, tinh dién tich cua cac hinh, thé tich cac khdi. Trong khi do, rat nhiéu bai
toan cua chuong trinh THPT, khi biét cach str dung phwong phap toa d6 thi bai
toan co thé dugc giai quyét duge mot cach don gian hon. Vi phuong phép toa do
c6 thé duoc xem nhu mét phuong phap dai sé hoa bai toan hinh hoc. Bing
phuong phap nay, hoc sinh cha yéu 1am viéc véi cac con sd, khong can tu duy
hinh hoc nhiéu va gay himg tha cho hoc sinh khi giai cac bai toan nay. Tuy
nhién thiét 1ap hé truc toa do nhu thé nao cho phu hop va thuan ti¢én cho qua
trinh tinh toan thi khong phai bat ¢t hoc sinh nao ciing 1am duogc. Ddi voi mbi
dang hinh khac nhau thi c6 nhiing cach thiét 1ap hé toa d0 khéac nhau.

Vi ly do trén, t6i quyét dinh chon nghién ctru chuyén dé “Thiét lip hé
truc toa dé gidi mét so dang todn Hinh hoc khéng gian”, voi hy vong cung cp
cho hoc sinh mét cai nhin khai quat vé phuong phap thiét 1ap hé toa d6 cho mot
sd dang toan hinh hoc khéng gian, cung cap mot phuong phap giai toan cho hoc
sinh.

2. Khio sat thue trang viéc hoc sinh giai hinh hoc khong gian c6 dién:
2.1. Nhitng kho khan hoc sinh thudng gap khi giai hinh hoc khong gian c¢6 dién

- Khong xac dinh dugc dudng cao cua hinh hodc khéi di cho
- Khong xé4c dinh dugc hinh chiéu hinh vudéng goc cuia mot diém trén duong
théng, mat phrfmg, dé tir d6 tinh khoang cach cua diém dén mat ph:fmg, tr mot

diém t6i duong thang , giita hai duong thang chéo nhau,...



- Khi thuc hién g:fm hé truc toa dd trong khong gian chua biét cach lua chon
gén truc dé tir d6 xac dinh toa d0 cac diém trén hinh va khdi mot cach dé dang
va hi¢u qua.

2.2 Nguyén nhan:
- La mdt dang bai tap kho
- Nang luc cta hoc sinh c6 gidi han

2.3 Két qua khao sat :

Nam hoc Téng s6 | Sb hslam duoc | SO hs chua lam duge | Cha v
2014-2015 |42 10 32
2015-2016 |35 5 30
2016-2017 | 40 7 33

3.Cac giai phap giup hoc sinh giai toan hinh hoc khong gian c6 dién.

3.1: Noi dung bai toan thudng gap:

Cho hinh hoic khéi (Chép, tir giac, ling tru,...) trong khong gian
- Puong cao, thé tich, dién tich xung quanh, dién tich toan phﬁn, thé tich mat
cdu ngoai tiép.
- Khoang cach
3.2: Phuong phép:
Dé thiét Igp mét hé toa dj va gidi bai todn Hinh hoc khéng gian bao
gom nhitng buwdc sau:
Bwoc 1: Chon hé toa do
+ Can chon hé toa dd Oxyz mot cach thich hop dé thuan tién cho cac budc
giai sau.
+ Néu bai toan Hinh hoc khong gian dang xét c6 sin mot goc tam dién
vuong, hai mat phang vudng goc, cac quan hé vudng goc khac thi ta co thé lua

chon hé toa d§ dua trén cac quan hé vudng goc co san do. Tuy nhién can dya



vao cac tinh chat dic biét cua hinh dang xét, dac biét cac tinh chét co thé suy ra
dugc cac quan hé vuéng goc dé chon hé toa d6 mét cach thich hop.

Buwée 2: Xac dinh toa do cac diém

+ Tim toa d6 cac diém trong dé bai theo hé toa do vira chon, thuc ra chi
can tim toa d6 mot sd diém co lién quan dén gia thiét, két luan bai toan.

+ Can luu v, néu bai toan da cho c6 sin sb liéu thi viéc suy ra toa do cac
diém dya truc tiép vao hinh vé& , d6i véi cac bai toan chua co6 san sb liéu thi can
dua s liéu vao bai toan sau d6 dua vao hinh v& va theo sd liéu do dé tinh toa do
cac diém co lién quan.

Buwéc 3: Thé hién cac gia thiét bai toan theo quan diém ctia Hinh hoc giai
tich.

+ Dua vao yéu cau bai toan trén co so toa do cac diém vira tim thé hién
cac gia thiét ctia bai toan di cho dudi dang Hinh hoc giai tich.

Buoce 4: St dung cac kién thirc cta toa do dé giai bai toan.

Cdc dang toan thuwong gap:

- Tinh khoang cach: giita hai diém, tir mot diém dén mot dudng thing,
giita hai dudng thang chéo nhau, gitta dudong thang voi mit phang song song voi
no.

- Tinh goc: giita dudng thang va mit phang, giira hai mit phang, giita hai
duong thang.

- Tinh dién tich, thé tich.

- Chung minh cac quan hé vuong gdc, cac bai toan cuc tri.

3.3. Co s& thure tién

a. Thuan lgi

Viéc st dung toa d6 dé xdy dung quan hé vudng goc trong khong gian
lam cho cach dién dat mot s6 noi dung hinh hoc duoc gon nhe hon, hoc sinh dé
dang tiép thu.

b. Khé khan

Con rat nhiéu hoc sinh chua nhén thirc ding vé tAm quan trong cua vi¢c

phan tich dé bai, dung hinh va dinh huéng phuong phap giai quyét bai toan. Cac
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em con may moc giai cac bai toan theo khudén mau, thiéu su sang tao, ngai ghi
nhd cong thire nén két qua khong nhu mong doi.

4. Phuong phap nghién ctru

Phuong phap nghién ctru 1y luan, doc tai li¢u li€n quan hinh hoc khong
gian bang phuong phap toa do.

5. Poi twong va pham vi 4p dung ciia dé tai

Hoc sinh hoc 16p 12.

B. PHAN NOI DUNG

1. Cac dang hinh thuwdng gap va vi du ap dung

DANG 1: Hinh chép cé chira goc tam di€én vuong

a. Phwong phdp thiét lap: D6i véi hinh chop c6 chira goc tam dién vudng

ta thiét 1ap hé toa d§ vdi cac truc toa do chinh la cac canh cua goc tam dién

vudng do (hinh ve). Az
C

b. Vi du ap dung:

Vi du 1: Cho hinh chop O.ABC c6 OA, OB, OC déi mot vudong goc, OA
=a, OB =D, OC=c.

a. Chtrng minh rang tam giac ABC c6 ba goc nhon.

b. Goi o, B, v 1an luot 1 goc hop boi cac mit phang (OAB, OBC), (OCA)
v6i mp (ABC). Ching minh rang: cos” a +cos’ 5 +cos” y =I.

Giai:

Chon hé toa do Oxyz véi: A€ Ox, BE Oy, Ce 0z,
Khi d6 ta c6: A(a;0;0), B(0;b;0), C(0;0;c)
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a. Trong tam gidc ABC ta co: {)

uuug oy

cos 4 :cos(?gg, EIDHC) :Hﬁﬁb
4B||4C

2
a

:\/a2+b2 \/a2+b2 >(0= g nhén

2 A
cosB = b >0= B nhan
\/a2 +l)2.\/l92+c2

COS&' =

X

c’ .
>0= £ nhan.
Ja? + 2 Alb* + ¢

Vay tam gidc ABC c6 ba gdc nhon.

i
b. Ta c6: cac mat phang (OAB), (OAC), (OC

lan luot la:

¥co cac véc to phap tuyén

n =(0;0;1),n, =(1;0;0), n, =(0;1;0). mp (ABC) c6 phuong trinh la:

5+X+E:O

o box+acy+abz=0= mp(ABC) c vipt I n =(bc,ca;ab)

_ ab

~ J(bcy + (ca)’ + (aby’

n.n

n

O

n|.
(ab)*
(bc)” + (ca)* + (ab)’

Tuong ty ta co:

i1
= Cosa =|cos(n,n)| =

= COS'a =

(bc)’ o = (cay
(bo) +(ca) +(@by” % (bc) +(cay +(ab)’

= COSar +COS? B+ COS’y =1= dpem.

Cos’ 3 =

Vi du 2: Cho hinh chép SABCD c6 SA vudng goc v6i mit phang day,
d4y ABCD I1a hinh chit nhap, SA = AB =a, AD =4+/2, goi M, N lan luot 12

trung diém ctia AD va SC, I 1a giao diém cia BM va AC.



b). Tinh thé tich t dién ANIB.
Giai: Chon hé toa d6 v6i Axyz v6iD € Ax, BE Ay,S € Az

Khi do: A(0;0;0),B(0;a;0),C(av2;3,0),5(0;,0,a), M(Z==;0,0),

afaa
2 22

a). Ta c¢6: mp (SAC) cb vtpt 1a ;’1 =(1;- v/2;0),
mp (SMB) c6 vtpt 13 ;)uz =(v2:11).
= n.n, =0= n, Ln,. Hay(S4C) L(SMB).

b). Ta c6 mp (SAC) ¢6 phuong trinh: x- /2y =0,

x=t
BM c6 phuong trinh: {y =a- 2t
z=0
ood of DDD 5
Vi | =BM N (SAC) = | i g 0). = AN AI 33\5.

DANG 2: Hinh chép tam giac déu:

a. Phwong phdp thiét lgp:

Cich 1: Thiét lap hé toa do Oxyz sao cho gbc O tring voi tAm cta tam
giac day; truc cao chira duong cao ctia hinh chop. Truc thir hai di qua dinh cta
tam giac day, truc con lai song song v&i canh ddy cua tam giac day (h.3).

Cich 2: Thiét 1ap hé toa do Oxyz sao cho goc O trung véi trung diém mot
canh cua tam giac ddy, truc cao vudng goc voi mit phang day, truc tha hai tring

vo1 canh tam giac day va truc con lai di qua dinh cua tam giac day (h.4).



Dic biét néu bai toan di cho 1a mot tr dién déu thi ta c6 thé thiét lap hé

toa d0 Oxyz v6i I chinh 14 trung diém ctia dudng trung tuyén Gng véi mot dinh

cua tir di€én, céc tryc Ox, Oy, Oz lan luot di qua ba dinh con lai cua tr dién (h.5).

b. Vidu ap dung

Vi du 1: Cho hinh chép tam gidc déu S.ABC, day c6 canh bang a. Goi M,
N lan luot 13 trung diém cia SB, SC. Biét rang (AMN) L (SBC). Tinh thé tich
khéi chop.

Gidi: Chon h¢ toa do Oxyz nhu hinh vé (h.6)

bat SO = h. Khi dé ta co:

-a -a.

2_\/§’_

W a -ah
AN =(-2;2 8]
AN =555

c2:00), A(i-g;ox B(

a
J3 23’
LUl a -3ah
b: AM =(—=,—=5
Ta co: (4\/§ 19
a

Mp (SBC) di qua cit Oy tai K(O;g;O), Ox tai C(\/gioio), Oz tai S

), M(

(0;0;h)

Nén ¢6 phuong trinh doan chan 1a:




3.3 1

S AL PR LS —y+—-z=1
a -a h a a h
J3 3
]
= np(SBC)ca vect—ph, p tuyn Ijx N, ( \/'3’ 31)
a a h
Ta co:
im I3 J5al_ INE
(AMN) L (SBC)= n.n, =0 (- +h\/§ \@ ;=0 h=a/5
a\/§ ax/_
Vay V. = SOS
¥ e 73 3 \/12 4 24

Vi du 2: Cho tir dién déu SABC canh 13 a. G 14 trong tdm tam giac ABD.
I 13 trung diém SG. Chimg minh rang: 1A, IB, IC d6i mét vudng goc.

Gidi: Chon h¢ toa d§0 Oxyz nhu hinh vé (h.7)
Khi do:

a3 axf3 a6
B(T ;0;0), C(02 :0),A(0— 5 ,0).5 g 0, 3 —),
623.00,1(33 0,26,

6 6 I i L A <0y I

[I_j _ L A
= 1A =( a\/§; a; a\/6).

6 2 6
_ m

IB (ax/§ af6) e = a\/§; aé/é

[N W) uug gy [N ]

= [A.IB =0, IA.IC =0, |IB.IC =0= dpcm.

Nhan xét:

Nhu vay trong tr dién déu SABC thi ta ludn c6 IA, IB, IC doi mot vudng
goc. Vi I 1a trung diém cua dudng trong tuyén tmg véi dinh S cua tir dién. Tu
d6 ta co thé thiét 1ap heé toa do véi goc toa do O trung véi I, cac tia Ox, Oy, Oz

lan luot trung voi cac tia 1A, 1B, IC.
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Vi du 3: Tim tap hop cac diém M trong khong gian c6 tong binh phuong
cac khoang céach dén cac mat ctia mot tir dién déu ABCD cho trude béng mot sd
duong k khong doi.

Giii: Goi G 1a trong tim tam gidc ABC, O 14 trung diém OG khi d6 ta c6
OA, OB, OC d61 mot vuong goc. Chon hé toa d§ Oxyz sao cho: A(3a;0;0),
B(0;3a;0),

C(0;0;3a) (a>0) (h.8). Khi do: G(a;a;a) va D(-a;-a;-a).
Ta c6 phuong trinh cdc mat cua tir dién la:
(ABC): x+y+z-3a=0, (DAB):x+y-5z-3a=0,
(DBC): -5x+y+z-3a=0, (DCA):x-5y+z-3a=0.

Gia st M(xo;yo.2o) va khoang cach tir M dén
cac mit (ABC), (DAB), (DBC), (DCA) lan luot
la d], dz, d; va d4, ta co

k=dF+E+d+d
L0+, + 2 - 38 + (X 4y~ 57 3aF + (5% + Y, + 2 - 3aF
3 0 0 27 0 27 0 0

a

1 TV _3k- 927
+o7 (% N+ 7 - 38 = (X - P+, =

_3k- 9a° .a.a

22
Néu k < 33 thi tdp hop diém M 1a tap @ . Néu k =3a*thiM =/ .

V3k- 9&°
s

o IM?

a .
. Trong d6 / (5 ) 14 trong tAm tir dién ABCD.

Néu k> 3a? thi tap hop diém M 13 mit cau tdm I ban kinh r =

DANG 3: Hinh chép cé day la hinh thoi, hinh chir nhat, hinh vuong
va hinh chiéu ciia dinh tring véi tim da giac day.

a. Phwong phdp thiét lap:

Néu day hinh chop 1a hinh thoi, hinh vuéng ta chon hé toa dg sao cho Oz
trung véi duong cao cua hinh chop, hai truc Ox, Oy chtra hai duong chéo cua
day (h.9).

11



- Néu day hinh chop 1a hinh chit nhat, hinh vudng:
+ Céch 1: Chon hé toa dg sao cho Oz chira dudng cao cua hinh chop, hai
tryuc Ox, Oy lan lugt song song véi hai canh cua day (h.10).

+ Cach 2: Chon hé toa dd sao cho hai truc chira hai canh day, truc thir ba

vuong gbc voi day (h.11).

b. Vidu dap dung
Vi du 1: Cho hinh chép SABCD c¢6 day 1a hinh thoi tdm O, canh bang a,

goc BAD =60°. SO L (ABCD)wuSO Z%. Goi E Ia trung diém cua BC, F la

trung diém ctia BE.
a). Chirng minh rang mat phang (SOF) L (SBC).
b). Tinh khoang cach tir O va A dén mp (SBC).
Giai: Chon hé toa d§ nhu hinh v€ (h.12).

5*2/5;0; 0),D(0,5;0), S(0 o;f), a- 2300

2

ax/§ _a,

B(0;- ,O,E ;
( 2 ) 4"’ 4

a. Phuong trinh mp (SBC) la:

Khi d6: C(

X y z 2 2 4

+ +-—=le X- —
a3 (a 3 " a3 a
a2 ()

2 2 4

“« (Hq12) D
12



0
= Mp(SBC) co viptla N = \/5 l)

oM ood 2
Lai co: [OSOF] (%‘; 3‘?’25

= n.n, =0 hay (SBC) L (SOF).

0)= nMp(SOF) cavtptlun =(+/3;10).

b). Theo cong thire tinh khoang cach tir mot diém dén mot mit phang ta

co:
, 3a
Khoéang cach tr O dén mp (SBC) la: d 0.(SBC)) E
Khoang cach tir A dén mp (SBC) la: d (SBC)) 37?

Vi du 2: Cho hinh chép déu SABCD, day c6 canh bang a. Goi M, N, lan
luot 1a trung diém cia SA va BC, O 1a tim cua ddy ABCD. Biét MN tao véi mp
(ABCD) goc 30°.

a). Chirg minh rang: SO =

b). Tinh goc gitta MN va (SBD).

Gidi: Chon h¢ toa d0 Oxyz nhu hinh vé (h.13).

a.ada

Khi @6: O(0;0;0),B(=;—=;
ido: O ) (2 >

a a a
D(- =:- =:0),N(0;=:0).
(2 > ), N ( > )

Gia sir SO = h (h > 0). Khi dé:

S(0;Gh),M(=;- —;=).= MN =( 1

i | CMN
a). Mp (ABCD) c¢6 phuong trinh z =0, c6 vtpt 1a: n(0;0;1) = sin30° = .‘ .

I} {n|
Ll 2, al® o el
2 T :
16 16 4

13



Mitkhactacdo MN =, |—+— +—_ = [—+
16 16 4 16 16 24

oo od
0 Tocs (3855 =2, 4

= SO=MN.

2 2 2 2 2
a.9 I _|ad 94 5a :a\63ﬁ)

]
;0)= np(SBD) ca vipt Ik n'(L- 1,0)

Goi a 1a goc gitra MN va mp (SBD),
] % _a_3a
. 0. 15
khi @6: Siha —JLQ—HB% = 4 4 —\/—

_‘n'HMN’ _m_a:o T 5

DANG 4: Hinh chép c6 canh bén vudng géc véi mit phiang day; day
1 tam gidc cAn, tam giac déu, tam giac vudng.

a. Phuwrong phdp thiét lap:

- V61 hinh chop SABC c6 day ABC la tam giac can tai A va SA vudng
gbdc vo1 mp day.

+ Céach 1: Chon hai truc toa dd 1an lugt trung véi dudng cao va canh day
clia tam gidc can, truc con lai vudng goc voi mit phang day (h.14).

+ Cach 2: chon géc toa do tai A, hai truc toa do 1an luot song song va
vuong goéc voi canh day cia BC cua tam gidc can ABC, truc con lai chira AS
(h.15).

- Véi hinh chop SABC c6 day ABC la tam giac can tai B va SA vudng

gdc v6i mit phang day. Khi d6 ta chon hé toa d6 véi gbe O 1a trung diém day

AC, cac tia Ox, Oy lan lugt qua B va C, tia Oz song song v6i AS (h.16).




- V61 hinh chop S.ABC c6 day ABC la tam giac vudng tai A, SA vudng
gdc v6i mit phang day (xem dang 1).

- V61 hinh chop S.ABC c6 day ABC la tam giac vuong tai B (hodc C), SA
vudng goc v6i mat phang ddy.

+ Cach 1: Chon hé toa d6 Oxyz voi O =A, tia Ox//BC; Oy, Oz lan luot
qua B va S (h.17).

+ Cach 2: Chon hé toa d6 Oxyz véi O =B, tia Ox, Oy lan luot qua C va
A, Oz//AS (h.18).

Az
s

- Vé6i hinh chép S.ABC c6 day ABC la tam giac déu, SA vudng goc véi
mat phang day (4p dung tuong tu nhu trudng hop tam gidc can).

b. Vi du ap dung:

Vi _du 1: Cho hinh chép S.ABC c6 day la tam gidc déu canh a.
SA L (ABC) VUSA =a/3.

a). Tinh khoang cach tir A &én mp (SBC).

b). Tinh khoang céach gitra AB va SC.

Giai:
a). Chon hé toa do nhu hinh vé (h.16).

Khi do: B(a—f;o; O),C(O;g;O),A(O;;;O),S(O;;;a\/g)
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il

SB(a\f3 a -a\/§ Oa;-a\/§)

il ”“ @337 &3, @V3,. s
=>[SBSC] —( e ) = > (LV31)

Suy ra mp (SBC) c6 vtpt la: Iu’r(l; J3:1).

Phuong trinh mp (SBC) 1a: x+~/3y+ z- a\2/§ =0.
Khoang cach tir A dén mp (SBC) 1a:
d ‘_ a\/g‘ a\/§ a\/_5
(A, (BC) — \/ﬁ J5
b)
0o ood od ) ood of | of 3
AB(a‘E. ; ).AS(o;cxa\/é),{AB,sc} =( "°‘2\F3;3":‘2;a2*/5 = | AB, SC}AS—&E’
2’2 2 2" 2 2
ood od 2R 22 2 R =2
va [ a,gc] = [| 73| 4[24 | 23] _aS,
2 2 2 2
ood oo . od 35°
Khoang cach gitra AB va SC la: d( )_HA”B”’HSC”: Aq =2 _a\/l—S
: AB,SC) — {uuu ] - - .
AB,SCH aJ15 5
2

Vi du 2: Cho hinh chép S.ABC c6 SA L (ABC).AABC vuong tai B, AB =
a, BC = b. SC tao v6i mp (ABC) gbc 60°. Tinh thé tich hinh chép va ban kinh

mit cAu ngoai tiép hinh chop.

Giai: Chon hé toa do Bxyz nhu hinh vé€ (h.18), gid sit SA = h.
Khi d6 ta co: B(0:0:0), C(b:0:0), A(0:a:0), S(0:a:h)= SC =(br- a;- h)
Mp (ABC) c6 phuong trinh: z=0 va c6 vtpt la: n= (0;0;1).

16



LJLJ

sin60° ——HB—

LIk

= a2+i;2+h2— = h=\3a&+b')= SA=h=\/3a +b).

i o
3

%.BA.BC.\/B(aZ T 5)

V& asc 35AABC SA=

:%.ah/3(a2 D)
Goi 1(X;;¥,:Z) 12 tAim mit cAu ngoai tiép hinh chop.
Khi d6: IA* =IB* =IC* =IS* =
2 2 ' (H.18)
= X4 A Z =K E =0 B 1+
2
=X +(y,- @ +(z - 3@+ )

= Bén kinh mit cau ngoai tiép 1a: R =/B =\/m

DANG 5: Hinh ling tru dimg day la tam giac cin, tam giac déu.

a. Phwong phdp thiét lgp:

- Vi hinh lang try ding c6 day 1a tam giac can:

+ Cach 1: Chon hé toa d6 véi hai truc 1an luot 1a canh day va chiéu cao
tuong g cuia tam giac can day, truc con lai chira duong trung binh ctia méat bén
(h.19).

+ Céach 2: Chon hé toa dd véi hai truc 1an luot 13 canh bén lang tru va
duong cao g voi canh ddy cua tam gidc can day. Truc con lai song song voi
canh day cua tam giac can day (h.20).

+ Céch 3: Chon hé toa do véi hai truc 1an luot 13 canh bén lang tru va
canh day cua tam giac can day. Truc con lai song song véi dudng cao ung voi
canh day cua tam gidc can day (h.21).

- Vi hinh lang tru dimg c6 day 1a tam giac déu ta lam tuong tu.

17



\%- (H.19) ‘X/

b. Vidu ap dung:

Vi du 1: Cho lang tru ding ABC.A’B’C’c6 day ABC 1a tam giac can voi
AB=AC=a va BAC =120°, BB’=a. Goi I 1a trung diém ctia CC’.

a). Chirng minh rang tam gidc AB’I vudng & A.

b). Tinh goc giita hai mat phang (ABC) va (AB’I).

Gidi: Chon hé toa d0 Oxyz nhu hinh vé (h.22).
a). Do tam gidc ABC can c6 AB=AC=a va BAC =120°

il
nén BC =a\/3 3:‘1 | C
Khi do: A( :0;0), C(0; 2f 0), B(0;- a2f3 0), 2 T
C'(O;a—\/é;a), B'(0;- a—\/é;a), I(O;a—ﬁ;e) |
2 2 2 "2 B
ilil :
- AB'(- 2. a\/§ AI( a a_\/§;§)
2 2 2 2

(H.22)
+2 =0= AB'LA hay AAB'| Vg £ A

000 0o 2
L oABA =2 3 az2

b). D& nhan thdy mit phang (ABC) ¢6 vtpt 1a
u u
n(0;G;1) = |n| =1

18



i of, . 2 2 _ 2
Tacé:[AB',AI] =( EE g 2V3 )
4" 4 -
= mp(AB'l) c& vipt Iin' (3v3;1,2v/3) = |n| =40
nnl 23 30
Goi a.1a goc gitta hai mp (ABC) va (AB'T)= cosa =iy = Jﬁ_—o =\/1;.

Vi du 2: Cho hinh ling tru dimg ABC.A’B’C’ ¢ day la tam giac déu
canh a, AA’=2a. goi D la trung diém ctua BB’, M di dong trén AA’. Tim gi4 tri
16n nhit, gia tri nho nhét dién tich cta tam giac MC’D.

Giai: Chon hé toa do Axyz nhu hinh v€ (h.23).

Khi d6: A(0;0:0), B(0;2;0); A’(0;0;2a), C(22 a‘B a 2:2a), D(0;a:a)
Do M di dong trén AA’, nén toa do M(0;0;t) voi t € [0;2a]
hZ '
DDDD noad B
aﬁ’ aa) DM(0;- ait- a) n
000 0000, (- At 34) - _a) L= C’
-~ | bC',oM| = alt- 33) - aV3(t- @) - a3 ——1{»
2 2 2
a V-
oood oot
> [ DC',DM| ‘— JAE - 12at+152

Ta co:

Seocm %H%ﬂg %DI\D/IH%\/M- 2at+152 .

Gi4 tri 16n nhat hay nhé nhét cua dién tich tam giac MC’D tuy thudc vao gié tri
ham sb:

f(t) =4t - 12at+15a° r2n ®&'n [0;2a].

f'(t) =8t- 12a,f'(t) =0« t:%.

Taco: F(0) =15, f(%) _62°, f(2a) =7

~ ex (1) = £(0) =154, yin F(t) = f(32‘3) —62.

[0;2a]
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2 2
Vay Syep dat gia tri 16n nht 1a: & ;/E va dat gia tri nho nhét 1a: 2 f .

DANG 6: Hinh lang tru dirng day la hinh chir nhat, hinh vuéng, tam
giac vuong.

(Hinh lang tru dirng co 1 dinh la dinh cia mgt goc tam dién vuong)

a. Phwong phdp thiét lap:

- Phuong phép chung 1 chon hé toa do sao cho gbc toa do trung véi dinh
cua géc tam di€n vudng, cac truc toa do lan luot chira ba canh cta gbc tam dién
vudng do (h.24).

- béi véi lang try c6 day la hinh vudng, hinh chir nhat ta co thé chon hé
toa do voi géc la tdm cua day, truc cao chira duong ndi hai tim cua day, hai truc
con lai song song véi hai canh day (h.25).

- Pic biét v6i ling tru tir gidc déu (day 1a hinh vudng) ta c6 thé chon hé
toa do vo1 géc la tam cua day, truc cao chtra duong ndi hai tAm cua hai day, hai

truc con lai chira hai duong chéo cua hinh vuong day (h.26).

Dr

/ Ar Tz or

B h l
S

I I

! I

| |

I 1

L S N D
4 1_]57":%-':—“:\ c

F - e —

.4 (H.26) ¥

/X (H.24)

b. Vidu ap dung:

Vi du 1: Cho hinh lang tru diing ABC.A’B’C’ ¢6 ddy ABC la tam gidc
vuong can tai A va AB=AC=AA’= a. Trén BC’ va A’C lan luot 1ay cac diém E
va F sao cho EF // (ABB’A’). Tim gia tri nho nhét d6 dai doan EF.

Gidi: Chon h¢ toa do Axyz nhu hinh vé (h.27).

Khi do6: A(0;0;0), B(a;0;0), C(0;a;0), C’(0;a;a), A’(0;0;a).
20



uuy uuuy

= BC'=(-a;g,a),A'C =(0;a;- a)

Phuong trinh tham s6 ciia BC” va A’C lan luot 1a: zT " o
x=a-t x=0 .
(BCY): {y=t va(A’C): {y=a-t g/ W F
z=t z=t' VAN
| E- K‘\
Vi Ab /78l 5
2 ;
E £,
H,
G )

[N

EeBC's E(a- ttit),Fe A'C= F(Qa- t't')=> EF =(-a+ta- t- tt- 1)

Mp(ABB’A’) ¢ vipt la j(O;l;O) nén EF//(ABB’A’)  thi

uuug o

EF.j =0« a- t- t'=0

[N]N]N]

= t'=a- t= EF(-a+t0a- 2t)=> EF* =(-a+t) +(a- 2t)°

—5¢ - Gat+2a =5t- 3;’)Zﬁu a ‘35: EF _a*@

VEy EF ®tgi_ trPnhé nhit bong a_ﬁ,

Vi du 2: Cho hinh hop chit nhat ABCD.A’B’C’D’ c6 AB=a, AD=b,
AA’=c. ching minh rang binh phuong dién tich AA’BD bang 1/8 tong binh
phuong di¢n tich cac mat hinh hop.

Gidi: Chon h¢ toa do nhu hinh vé (h.28)

a b -ab a-b
Kh B 0),D(—;=;0),A A £ D'
id6: B(S;- 2:0).D(555:0,A 5 550). T
NN (NN N Br .l‘l: ~ |
= A'B(a,0;= ¢),A'D(0;b;- €) R c
aooo oooo o N
=>[A'B,A'D} =(bc;ac;ab) oS
0 i___b__i _____ __ilij*
! -’_.HA '_‘____..—'_"—
B
% (H2) ©
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1 DDIDD DDIDD
= S\A'BD ZEHA BAD|

=%\/bzcz +aC +ab

1 2 2
- SiA'BD :Zl(bzc2 +ac +ab?) ().

Miat khac d& thidy tong binh phuwong dién tich cac mit
S=2((ac)® +(ab)* + (bc)?) (2).

la:

Tir (1) va (2) suy ra diéu phai chimg minh.

DANG 7: Hinh lang tru ding day la hinh thoi.

a. Phwong phdp thiét lgp:

Chon hé toa do véi géc la tdm cua hinh thoi day, truc cao chira duong ndi

hai tam cua hai day, hai truc con lai chira hai duong chéo cua hinh thoi day
(h.29).

z
A T D' y Tz D
Bt P
: I| o | II '
i
b M- P~
L el TN
L Dl: HT"\- D-: !-’_..-f
N B 'I___:,_L\ I 'I_:_'“-:._*_f
AN e AN e
- T - L .
X ) d X (H30) ¥

b. Vi du dp dung:

Vi du: Cho hinh lang tru dimg ABCD.A’B’C’D’ ¢6 day la hinh thoi canh
a, BAD =60°.

Goi M, N lan luot 13 trung diém ctia AA’ va CC’.

a). Chimg minh B’, M, D, N ddng phang.

b). Tim AA’ theo a & B’MDN 1a hinh vudng.
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Giai:
Chon h¢ toa do nhu hinh vé (h.30).
a. Khi d6 dé thay AABD déu nén

z r
40=co =33 po-po-2 a T D
2 2 | }
B’ |
Gia st AA’=h | ', c'
ME-_ ', |
- 80,02 00N 0230, L TN
2 2 2 "2
- i 5 - ASssspooToET IR
mo-23.h) . pi@-av3.h, 5 e
2 "2 2" 2 "2 > >
_ _ o {H.30) L ~
i a0t 0000 000 - 2 0000 000 , 0000
DN(g;—a*f;g),Ds'(a;o,m: |DM,DN| =( a’;‘@;c},af): | DM,DN|.DB'=0

uuuy oy NN}

Vay ba vecto DM,DN,DB' d¢6ng phang hay bon diém B’, M, D, N dong phang.

2
b). Ta c6 MB*//DN, DM/B'N va DM =DN =& *17

nén tir giac B'MDN la

hinh thoi.

Pé B’MDN 1a hinh vudng thi DM L DN .

0000 0oo 2 _ 2 0000 ooo
Tacé DMDN =" =22 _ DMDN =0 H- 28 =0 h=a2.

Vay B’MDN I4 hinh vuéng khi h=a+/2.

DANG 8: Hinh Ling tru xién c¢é hinh chiéu ciia mét dinh tring véi
tam da giac day.

a. Phwong phdp thiét lgp:

Chon hé toa dd voi géc la tdm cua da giac day, truc cao di qua dinh cua
lang try, hai truc con lai thiét 1ap dua theo tinh chit dic biét cua da giac day.

b. Vi du ap dung:

Vi du 1: Cho hinh lang tru tam gidc ABC.A’B’C’, ddy ABC la tam gidc
déu canh a, truc tim 12 O, A'O L (ABC), AA’ tao v6i mit phing (ABC) goc 60°

a. Chung minh BCC’B’ 14 hinh chit nhat, tinh dién tich BCC’B’.

Giai:
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Chon h¢ toa do nhu hinh v€ (h.31).

Khi d6: A0 a@ 0), A(0:0:a),B(Z: &> av3 .0),c(2 aa@ -0),B'(2: a‘/é.
2" 6 2" 6 2" 2
i ood oo ood
a). BB'(O a\@ a),BC(- a:0:0)= BB'BC =0= BB' 1 BC=

BCC’B’ 1a hinh chir nhat

233
o

= S,ocy =BC.BB'=

o |
b). Ta cb: AC(—aa—f’ 0), AAY(O; \f a)

DDD DDD 2 2 2
= [AC.AA' —@ @;a—; aﬁ;):
2 2 )
@’(m D,

- M(ACC'A") A vipt Ik n'(3/3;- 1).

T 0 ood -
Lai co: BA( a. az\f {BABB} =( 622(3,6;, 626\@ (3~/§ 3/3)

= np(BAA'B") cA vipt Iz n(3V3;- 343).
Goi a 1a goc gitra hai mp (ABB’A’) va (ACC’A”’)

;‘);‘) 5.3 5
’n’ \/_9\/_3 13

Vi du 2: Cho lang tru ABCD.A’B’C’D’ ¢6 day la ABCD la hinh thoi tam
O canh bing a, goc BAD =60°.B'O L (ABCD), BB’=a

= C0Sx =

a). Tinh goc gitra canh bén va mp day.
b). Tinh khoang cach tir B’, B dén
mit phang (ACD”).
Giai:
Chon hé toa do nhu hinh vé (h.32).
a). Goi a 1a goc gitra hai canh bén va day = ¢ = B'BO
24



= COSa :B_O :% :}
BO a 2
— B'O =BB".sin60’ =a.sin6° :a—f

b). Ta co:

B(g;o;oxB'(o;oﬁ),A(o;ﬂ;O).

2
C(O;aT\@;O),D'(- a;O;aT\@)

[NIN]H]

= AC(G;aV/3;0),

?EE;H (- a;a\f’;a\/g) = [EFC,EEE& | =(3;2;0;azx/§) =azf’(x@; 0;2).

= mp(ACD’) ¢b6 vipt la: ;1(\/?3; 02) va qua C(O;a—\2/§;0)
= ptp(ACD") It V3x+22=0

= Khoang cach tir B> dén mit phang (ACD’) 1a: d(B', (ACD") :a\/,\/j = a\/72_1 :
Khoang cach tir B ¢én mit phang (ACD”) la: d( B.(ACDY) :al—\/?.

DANG 9: Cac dang hinh khac

a. Phwong phdp thiét lgp:

Tuy theo tinh chit hinh hoc ctia mdi hinh ma ta c6 thé dua vao tam dang
hinh trén va tinh chat dic biét cua bai toan dé thiét 1ap hé toa d6 cho phu hop,
thuan ti¢n cho qua trinh giai toan.

b. Vi du ap dung:

Vi du 1: Cho hinh chdp S.ABCD, c6 day ABCD la ntra luc giac déu noi
tiép dudng tron duong kinh AB=2a, SA =a/3va SA L(ABCD). Tinh géc giita
cac cap mit phang: (SAD) va (SBC); (SCD) va (SBC).

Giai: Chon hé toa do Oxyz voi O =A,BE Ay,Se Az(1.33).

Khi do: A(0;0;0), B(0;2a;0),
25



a\/§3a ax/ITBa

@200 550 ZA

2 "2 .
00aJ§:A500af3 af"; 0).

DD DDD 2

~ [ASAD] = -aV3.3 4 B

2 "2 2
2\/§ ,
(L-v/3,0)= b “

vuotcna TSI - V30 (#33)

DDD ) ) 00 od
a*fg 5( af; ;’a;aﬁ)={ca.cs} 322\63‘3 :a3) a\rlﬂfz

= vipt cfia Mp(SBC) 11z N, (14/3;2).

i I az@) N

CD(0;- aO):[CDCS] =(- /3,0, S = (2:0;1)

= vipt cfia mp(SCD) Iz n,(2:0;1).

nnl 2 v

M
[m].)

Got a la goc gitra hai mp (SAD) va (SBC) = COsa =

;11 n, Jas 4
Goi P 1a goc giira hai mp (SCD) va (SBC) = COSf3 = Ln n% 4 m
0i B 1a goc gitra hai mp va tH-——td \/5—3 \/5
Vi du 2: Cho hinh chop S.ABCD c6 day la hinh thoi canh a,
BAD =60°,54 =B =D =22
J3
Tinh goc gitra (SBD) va (ABCD).
Gidi: Chon hé toa d§ nhu hinh v€ (h.34). z g
Khi do6:
af.a,m D(ﬁ 10,5002

00 DDD
BS(a_@?a a), BD(G:- a:0)




00 ood .
= | BS,BD| =(a%;0; abﬁ

Mit khac, mp (ABCD) c6 vtpt la: n,(0;G;1).

) = mp(SBD) c6 vipt la: ;;l (6,0;-/3),

Goi a la géc gitra hai mp (SBD) va (ABCD)

U uu

- cosa = -3 VB
nlln| V39 13

2. Bai tap van dung

Bai 1: Cho hinh chop O.ABC c6 cac canh OA=0OB=0C=3cm va vudng
gdc voi nhau ting d6i mot. Goi H 13 hinh chiéu cta diém O 1én (ABC) va cic
diém A,’B’,C’ 1an luot 13 hinh chiéu ctia H 1én (OBC), (OCA), (OAB).

1. Tinh thé tich t& diégn HA’B’C’.

2. Goi S 1a diém d6i xtmg ctua H qua O. Chimng to S.ABC 14 tir dién déu.

Bai 2. Cho hinh chop O.ABC c6 OA, OB, OC déi mdt vuong goc. Goi
a, b g lan luot 14 goc nhi dién canh AB, BC, CA. Goi H 1a hinh chiéu cua dinh
O trén (ABC).

1. Chtirng minh H 1a truc tdm cua DABC.

2. Ching minh cosa + cosb + cosg £ V3.

Bai 3. Cho hinh chép tam giac déu S.ABC, ddy c6 canh bang a. Goi M, N
lan luot 13 trung diém cta SB, SC. Biét rang (AMN) L (SBC). Tinh dién tich
tam giac AMN theo a.

Bai 4. Cho hinh chdp S.ABC c6 day ABC la tam giac déu canh a, SA =
SB = SC, khoang cach tir S dén mp (ABC) 1a h. Tinh h theo a dé hai mp (SAB)
va (SAC) vuong gbdc voi nhau.

Bai 5. Cho hinh chop S.ABCD c¢6 day ABCD Ia hinh thoi tdim O, AC =4,
BD =2, SO =1 va vuong géc voi mat phéng day. Tim M thudc SO céach déu hai
mit phang (SAB) va (ABCD).
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Bai 6. Cho hinh chop S.ABCD, day ABCD Ia hinh chit nhat cOAB = 2a,
BC = a. Cic canh bén déu bing /3.

1. Goi M, N, P, Q theo thtr tu 1a trung diém cua AB, CD, SC, SD. Cmr
ASMN déu.

2. Cmr: SV 1L (MPQ) ,

Bai 7. Cho hinh chép S.ABC c¢6 day la tam giac vuong tai B, AB = a, BC
= 2a. Canh SA vudng goc voi ddy va SA = 2a. Goi M 1a trung diém cua SC.

1. Tinh dién tich DMAB theo a.

2. Tinh khoang céch gitta MB va AC theo a.

Bai 8. Cho hinh chép S.ABC c6 day ABC la tam giac déu canh a. SA = a
va vudng goc véi day. Goi M, N theo thir tir 14 trung diém ctua AB va AC.

1. Tinh géc gitra hai mp (SMN) va (SBC)

2. Tinh khoang céach gitra AM va SC.

Bai 9. Cho hinh ling try ABC.A’B’C’ ¢ cac mit bén déu 1a cac hinh
vudng canh a. Goi D, F lan luot 1a trung diém cua BC va B’C’. Tinh khoang cac
gitta A’B va B’C’.

Bai 10. Cho hinh ling try déu ABC.A’B’C’ ¢6 tit ca cac canh déu bang
nhau, M 13 trung diém ctia BB’. Cmr A’M vudng goc voi AC” va CB’.

Bai 11. Cho hinh ldng tru ding ABC.A’B’C’ c6 day la tam giac vuong
can voi AB = AC = a va AA’ = h. Goi E, F lan luot 13 trung diém ctia BC va
A’C’ tim trén doan DE diém I cach déu hai mp (ABC) va (ACC’A’). Tinh
khoang céach do.

Bai 12. Cho hinh 1ap phuong ABCD.A’B’C’D’ canh a. Goi [, K, M, N lan
luot 1a trung diém cua A’D’, BB’, CD, BC.

1. Chimg minh I, K, M, N d6ng phang. Tinh dién tich tr giac IKNM.

2. Tinh khoang cach gitra IK va AD.

Bai 13. Cho hinh hop ABCD.A’B’C’D’ ¢6 day 1a hinh thoi canh a, goc
BAD =60°. Chan duong vudng goc ha tu B’ xudng diy mp (ABCD) trung véi

giao diém cac duong chéo, biét BB’ = a.
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1. Tinh goc gitra cac mit bén va mit phang day.
2. Tinh thé tich hinh hop.
Bai 14. Cho hinh thoi ABCD tdm O canh a, AC = a. Tl trung diém H cuta
AB dyng SH 1L (ABCD), SH = a.
1. Tinh khoang cach tir O dén mp(SCD).
2. Tinh khoéang céach tir A d¢én mp(SBC).
KET LUAN

Sau khi day chuong trinh Hinh hoc khong gian 16p 11 va 16p 12, t61 da di
sau vao nghién cuu va ap dung chuyén dé “Thiét l1ap hé truc toa do giai mdt s6
dang toan Hinh hoc khong gian” cho hoc sinh 16p 12 véi hy vong cung cap cho
cac em mot cai nhin khai quat vé phuong phéap thiét 1ap hé toa d6 cho mot so
dang toan Hinh hoc khong gian, mgt phuong phap giai todn hitu hiéu.Va qua
thuc sau khi léng ghép nd1 dung nay vao cac tiét hoc chinh khoa, céac tiét hoc tu
chon, hoc boi dudng thi toi da thay rd sy thay doi trong cach nhin nhan, cach
giai mot bai toan Hinh hoc khong gian. Ban dau khi mé&i dua ra cac bai toan don
gian thi cac em hoc tap, tiép thu nhanh chong va van dung thanh thao d@)ng thoi
tao dugc thoi quen sur dung phuong phap toa dd cho hoc sinh. Sau khi gidi thanh
thao duoc cac bai toan don gian, to61 dua ra cac bai todn nang cao, hoc sinh da
tham gia tich cuc vao viéc giai va van dung cac phuong phap dé giai. Pac biét
cac em da thiy rd duogc tinh wu viét cua phuong phap toa do so véi cac phuong

phap thong thuong. Két qua thu dugc nhu sau:

- D6i v6i cac bai toan don gian thi 100% hoc sinh van dung tot phuong

phap va thiét 1ap duoc hé toa do phu hop.

- D6i v6i cac bai toan phuc tap, mirc d6 khod cao hon thi c6 dén 80% tro
1én hoc sinh van dung t6t phuong phap va thiét 1ap dugc hé toa do phu hop dé
giai toan, con khoang 15% - 20% hoc sinh con ling tang trong khau thiét 1ap hé

toa do.

29



Qua thanh cong budc dau cia viéc ap dung ndi dung nay t6i thdy chung ta
can thiét phai doi méi trong cach day va hoc. Khong nén day hoc sinh theo
nhiing quy tic may moc ma can chi ra cho hoc sinh nhiing quy trinh mé phong

mang tinh chon lya dé hoc sinh ty minh tuy duy tim ra con dudng giai toan.

Sang kién kinh nghiém nay chi 14 kinh nghiém ban than thu nhan dugc
qua qua trinh day trong mot pham vi hoc sinh nhé hep. Rat mong dugc su gop ¥,

bd sung cua cac dong nghiép dé dé tai duoc hoan thién hon.

XAC NHAN CUA THU Thanh Hod, ngay 15 thang 04 nam 2017
TRUONG PON VI To6i xin cam doan day la SKKN ctia minh
viét, khong sao chép ndi dung ctia nguoi

khac.

Nguyén Vin Hung
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