Sang kién kinh nghiém "Phdn logi cach viét phwong trinh mdt phdang trong khéng gian toa d¢
theo huwdng phat trién tu duy tw dé den kho"

1.MO DAU:
1.1. Ly do chon dé tai:

Trong chuong trinh toan hoc THPT, khi hoc dén chuong phuong phap toa
do trong khong gian hoc sinh thuong ling tung khi gap bai toan viét phuong
trinh mit phing va c6 nhiéu dang phuong trinh mit phang.

Ban than t6i nhiéu nam dugc phu trach 16p hoc theo ban Khoa hoc tu
nhién, cac 16p co ban theo khéi, qua nghién ctru giang day toi thdy viéc phan
loai cach viét phuong trinh mat phang trong khéng gian toa d6 theo hudng phat
trién tu duy tir dé den kho 1a sat thuc, phu hop va can thiét v6i viéc giang day,
bdi dudng hoc sinh yéu kém, kha gidi va 6n luyén cho hoc sinh thi Pai hoc cao
dang. Do vay t6i chon dé tai " Phdn loai cach viét phuong trinh mat phang
trong khong gian toa do theo huong phat trién tw duy tir dé dén kho" dé nghién
ctru nham phan nao dap tng yéu cau trén va gop phan vao nang cao chét lugng
day hoc cho nha truong .

Do dic diém 16p 12 1a nam hoc sinh phai thi t6t nghiép Trung hoc phd
thong, Pai hoc va Cao dang nén phan 16n hoc sinh ¢6 y thirc trong hoc tap va
trang bi nhitng kién thtrc can thiét cho cac ky thi vao cudi nam hoc.

Mic du dd c6 nhiéu cb ging, song dé tai nghién ctru khong trach khoi nhimg
thiéu sot. Kinh mong nhan dugc nhitng v kién dong gép quy bau cua cac thay co
va ca ban dong nghiép. Toi xin chan thanh cam on!

1.2. Muc dich nghién ciru
- Trang bi cho hoc sinh vé mdt sé phuong phap viét phuong trinh mat phang
trong khong gian toa d§ Oxwz .
- Boi dudng cho hoc sinh vé phuong phap, ki ning giai toan. Qua d6 hoc sinh
nang cao k¥ nang tu duy sang tao.

1.3. Pdi twong nghién ciru

- Cac bai tap viét phuong trinh mit phang trong khong gian toa do Oxz nam
trong chuong trinh toan hoc phd thong.Tir d6 phan loai, tong hop cac dang va
cach giadi ching.

1.4. Phwong phap nghién ciru
- Tich liiy qua nhiéu nim giang day phan nay.
- Thong qua viéc kiém tra danh gia nang luc tiép thu ctia hoc sinh
- Thong qua sach giao khoa, sach bai tap, h¢ thong bai tap va tai li¢u tham khao
- Thong qua cac dé thi tét nghiép, dai hoc cao dang va ky thi THPT Qudc gia
nam 2015.
2. NOI DUNG SANG KIEN
2.1.Co s 1y luén ciia sang kién kinh nghi¢m:

Khi day bai toan viét phwong trinh mat phang theo khi biét cac yéu t6 nhu
mit phang d6 vudng goc véi duong thang, hay song song voi mat phang, hay chi
song song voi mot duong thang va tao voi mat phang khac mot goc cho trude,
thi nhiéu hoc sinh khong dinh hudéng ngay duoc cach giai, ma cac em con nham
1an ca viéc tim véc to phap tuyén clia mit phang do.
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Trén co s 1y thuyét ciia cac bai toan sau trong sach gido khoa hinh hoc
12 sau day
Bai toan 1: Trong khong gian Ox= cho mit phang (@) va hai véc to khong cuing
phuong: a =(a,;a,3a,), b =(b,;b,:b,) ¢ gia song song hodc nam trong mit phang
(@) Tich c6 huéng clia 2 véc to @ 514 : [a:b| =(ab, - asby:asb, - aybyiab, - a,b)
1a véc to phap tuyén ctia mit phang (@) .
Bai toan 2: Trong khong glan Oxyz cho mat phang (@) di qua diém M (xo;v,52,)
va ¢6 mot véc to phap tuyén » =(4:8:C) thi mit phang (@) ¢ phuong trinh 1a:
A(x - x)) +B(y- y,) +C(z- z,) =0
Bai toan 3: Trong khong glan Oxvz cho mit phing (@) : 4x + By +Cz + D =0 thi n6 ¢
mot vec to phap tuyén 1a » =(4:B:0) .
Bai toan 4: Néu mit phang (@) ¢t céc truc toa dd Ox. Oy, Oz [an lugt tai cac
diém A(a;0;0), B(0;5;0), C(0;0;¢) vdi abe #0 thi mit phing (@) cd phuong
trinh theo

L4 X z
doan chin la: ~+2+Z=1 .
: a b ¢

Va khai niém véc to phap tuyén ctia mit phang, véc to chi phuong ctia dudng
thang:

- Véc to » #0c6 gia vudng goc vi miat phang (@) duoc goi 1a véce to phap tuyén
clia mit phing ().

- Véc to u #0c6 gia song song voi dudng thang d duoc goi 1a véc to chi phuong
cua duong théng

Cong thém mdi quan h¢ bién chimg gitra quan h¢ song song va quan h¢ vudng
goc gitra duong thang va miat phang:

1) a//lb= u.,us cung phuong
all(P) = u. Lnp
ac(P)
3) (P)/(Q)= nr.no cung phuong
4 alb= u, Lu,
5) a L(P)= u.,nr cing phuong
6) (P) L(Q)= nr Lng
Tir co sé 1y thuyét Vé phwong trinh mat phfmg toi dinh huéng gidi quyét
chung cho bai toan v1et phuong trinh mét phing la:
- Tim mét diém nam trén mdt phang
- Xdc dinh mét véc to phdp tuyén ciia mdt phiing
Trong sang kién nay toi liét ké, hé thong mot s6 dang toan tao ra cac moi
quan hé bién ching giita cac ddi twong va cach giai cac bai toan viét phuong
trinh mat phang trong khong gian toa do.
2.2. Thue trang van dé trwéc khi ap dung sang kién kinh nghiém
Trong qua trinh giang day hinh hoc 12 chuwong "Phuong phap toa do trong
khong gian" vé phuong trinh mit phéng va phuong trinh duong thang. Hoc sinh
thuong ling tang trude mot bai toan viét phwong trinh mit phang. Khi gip cac
dang toan:"Viét phuong trinh mit phang thoa man mot dicu kién nao do" hoc
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sinh thuong gap khong it kho khan vi khong tao ra dugc cac mdi quan hé bién
chtng giira cac ddi tuong dé bai da cho hodc khong biét huéng giai hodc khong
tim dugc hudng giai.

Trudc khi ap dung dé tai, t61 da cho hoc sinh 1am bai kiém tra 45 phut vé
viét phuong trinh mit phang. Két qua :

Sy G161 Kha Trung Binh Yéu Kém

Lép |
Pl sd|{sL| % |sL| % | SL| % |SL| % |sL| %

12B11 | 42 6 [ 143 9 |214| I5 [357| 8 |19,0| 4 9.5

12B8 | 41 4 9,8 8 19,5 13 |31,7] 10 | 244 | 6 | 14,6

12C10 | 41 5 |1122] 9 22 13 131,7] 9 22 5 | 12,2

Vi the trong thuc tién giang day t01 dé yéu cau hoc sinh néu nhimg yéu to
can dé viét phuong trinh mat phang. Tir cac gia thiét cic em tim ra cac mdi quan
hé bién chimg giita cac d6i tugng trong khong gian tir d6 dua ra hudng giai cho
tung dang todn twong Ung.

Vi cac van dé cua thuc trang trén, t61 dd manh dan trién khai cho cac em
mang kién thirc nay nham giai téa bét nhitng bat cap noi trén.

2.3. Cac sang kién kinh nghiém hoic giai phap da sir dung dé giai quyét van
de.

Giai phap:

- T chtc mot s6 budi day phu dao dai tra cho tat ca cac em, boi dudng hoc sinh
kha gioi, on thi Pai hoc, 6n thi ky thi THPT Quéc gia.

- Gi6i thiéu phan ly thuyét vé toa do trong khong gian, phuong trinh mit cau,
mat phang, duong thang. Sau d6 phan loai cac dang va phuong phap giai

- Cubi chuyén dé cho hoc sinh 1am bai kiém tra dé danh gia chat lugng.

N0i dung gidi phap:

I. VIET PHUONG TRINH MAT PHANG KHI XAC PINH PUQC VEC
TO PHAP TUYEN MOT CACH TRUC TIEP:

LOAI 1: Viét phwong trinh mét phang khi c6 sin véc to phap tuyén va di
qua mot diém.
Phwong phap chung:
- Tim mot véc to phdp tuyén ciia mdt phang ( la véc to khdc véc to khong,
Co gid vuong goc voi mat phang)
- Tim diém nam trén matphang
- Thay vao phwong trinh tong qudt ciia mdt phang.

Nhan xét: Thudng khi gap loai bai toan nay hoc sinh c¢6 thé lam ngay duoc, boi
vi cac em chi vi¢c thay vao cong thuec.

Dang 1: Viét phu"ong trinh mdt phang (P) di qua diém M (xy;4:20) va c6 mot
véc to phdp tuyén n =(A4:B:C)

Phuwong phap :

Mt phang (P) ¢6 phwong trinh la: A(x- x,)+B(y= y,) +C(z- z,) =0
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< Ax+By+Cz- (4Ax, + By, +Cz,) =0
VD 1: Trong khong gian Oxyz, viét phuong trinh mat phang (@) biét :
a) di qua diém M (2;- 3;5) va cd mot vipt » =(- 4:1:6)
b) di qua diém N (0;7:- 8) va vudng goc vdi véc to a =(2::0:3)
Huéng din giai:
a) Phuong trinh mit phang (@) di qua diém M (2:- 3:5) va c6 mot vipt
n=(-4:1:6) 13:- 4(x- 2)+1(y+3)+6(z- 5) =0 = -4x+y+6z- 4 =0
b) Mit phang (@) vudng goc vdi véc to @ =(- 2::0:3)nén n6 nhan a =(2::0:3)
lam vtpt.
Phuong trinh mat phéng (@) la:2(x- 0)+0(y- 7)+3(z+8) =0
e 2x+3z+24 =0
Dang 2: Viét phuwong trinh mdt phang (P) di qua diém M va vudng goc voi
dwong thang AB.
Phuwong phap :
- Tim véc to phdp tuyén ciia mdt phang np =AB
- Diém M nam trén mdt phang do.
VD 2: Trong khong gian Oxyz cho hai diém A4(1:- 2:4), B(3;6;2)
a) Viét phuong trinh mit phang (¢) di qua diém A vudng goc voi AB
b) Viét phuong trinh mit phang trung truc (A) cta doan thang AB .
Hudéng dan giai:
a) Mit phang (@) vudng goc v6i AB nén c6 mot vtpt » =AB =(2:8;-2) va di
qua A(;-2:4)
> ptmp(a) la: 2(x-1D)+8(y+2)- 2(z-4) =0 = x+4y- z+11 =0
b) Mit phang trung truc (A cua AB vudng goc voi AB nén co vipt 1a
n =AB =(2:8:-2) va di qua trung diém 7(2:2:3) cia AB
= ptmp Ala: 2(x-2)+8(y-2)-2(z-3)=0e= x+4y-z-7=0
Dang 3: Viét phwong trinh mdt phang () di qua diém M va song song véi mt
phdng (P).
Phwong phap :
Cach 1:
- Tim véc to phdp tuyén ciia mdt phang no =n»
- Diém M nam trén mat phang dé.
Cach 2:
- Néu dang phwong trinh mdt phang can tim
- Thay toa d diém M vao phwong trinh .
VD 3: Trong khong gian Oxyz cho mit phang (@):4x+3y- z+10 =0va diém
A(7;2;0) Viét phuong trinh mit phang (8)di qua A va song song véi (@),
Huéng din giai:
Cdch 1: Do mit phang (8) song song voi (@) = ns =na =(4:3;- 1)
= ptmp (B) la: 4(x- 7)+3(y-2)-(z- 0) =0 = 4x+3y- z- 34 =0
Cdch 2: Do mit phang (8) song song voi (@) nén mat phang (5)co dang :
4x+3y-z+d =0
Ma A(7:2,0)e(B)= 47+32-0+d =0 d =-34
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Vay ptmp(F)la: 4x+3y- z- 34 =0
Dang 4: Viét phwong trinh mdt phang (@) di qua diém M va vuéng goc véi
dwong thang d.
Phwong phzip
- Tim véc to phap tuyén ciia mat phang n. =u
- Diém M nam trén mdt phang dé.
VD 4: Trong khong gian Oxyz cho duong thang = - { = —= 3. =7 va
diém M (3:2:- 5)
Viét phuong trinh mit phang (@) di qua M va vudng goc v6i dudng thang d.
Huéng din giai:
Do mit phang (@) vudng goc véi duong thang d = n. =us =(1;2;- 4)
= ptmp (@) 1a: I(x-3)+2(y-2)-4(z+5) =0 x+2y-4z- 27 =0

LOALI 2: Viét phwong trinh miit phing chira hoiic song song véi gia ciia hai
véc to khong cung phwong .
Phuwong phap chung :
- Tim vipt ciia mdt phang la tich c¢6 hudng cia hai véc to khéng cing
phuong do.
- Tim mét diém nam trén mdt phang do.

Nhén xét: Trong nhitng truong hop nay, ddi véi cac em khé gioi cac em c6 thé
ném bét ngay tinh chat cua tich c6 hudng hai véc to va khai niém véc to phap
tuyén clia mat phang dé tim ngay ra hai véc to khong cung phuong c6 gia song
song hodc nam trén mat phang. T d6 tinh dugc véc to phap tuyén cua mit
phang doa.
Dang 5: Viét phwong trinh mat phang (@) di qua 3 diém M, N, P.
Phuwong phap :
- Tim véc to phdp tuyén ciia mdt phing n. =[MN ;ATDJ
- Diém nam trén mdt phcfng do la M, N hodc P.
VD 5: Viét phuong trinh mit phang () di qua 3 diém
A(2;- 1.3), B(4;0:1), C(- 10:5:3) |
Huéng din giai:
Ta co: 4B =(2:1;-2) ; AC =(- 12;6;0)
Véc to phap tuyén ciia mit phing (@13 : n. =[4B; AC| =(12:24;24)
Mit phang () di qua diém 4(2;- 1;3)
= ptmp (@) 1la: 12(x=- 2)+24(y+1)+24(z-3) =0 x+2y+2z- 6 =0
Dang 6: Viét phwong trinh mdt phang (@) di qua diém M va song song véi gid
cua hai véc to khong cung phuwong a.b
Phwong phap :
- Tim véc to phdp tuyén ciia mdt phang n. :E;EJ
- Diém M nam trén mdt phcfng do .
VD 6: Trong khong gian Oxyz viét phuong trlnh mat phang (@) di qua diém
M (1;0;0) va song song voi gia cua hai vée to a =(0:1:1),56 =(- 1;0;2) .
Huéng din gidi:
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Hai véc to khong cting phuong co gia song song véi mét phang (@) la:
a =(0:;1;1), b =(- 1;0:2)
= vtpt cia mat phéng (@13 ne :[Z;BJ =(2;- ;1)
Mit phang () di qua diém M (1;0;0) |
= ptmp (@) 1a: 2(x-DH-1(y-0)+1(z-0)=0= 2x- y+z-2=0
Dang 7: Viét phwong trinh mdt phang (@) chitra MN va vuéng géc véi mdt
phang (P)
Phwong phap :
- Tim véc to phdp tuyén ciia mdt phang n. :{W;ZPJ
- Diém M hodgc N nam trén mdt phcfng do .
VD 7: Trong khong gian Oxyz cho mat phang (@):2x +3y- 4z- 2 =0v3 diém
A4(0;2;0) Viét phuong trinh mit phang (8 di qua O4 va vudng goc véi (@)
Huéng din giai:
Hai véc to khong cung phu’ong co gia song song hoac dugc chira trong mat
phang(/’)la OA =(0;2;0), 1., —(2 3;-4).
= vtpt cia mit phang (A1a : n, zlﬁ;ﬁaJ =(- 8;0;-4)
Mit phang (5)di qua diém O(0;00) .
= ptmp A la: -8x-4z=0= 2x+z =0
Dang 8: Viét phwong trinh mdt phang (@) chita AB va song song véi CD, biét 4
diém A, B, C, D khéng dong phang.
Phwong phap :
- Tim véc to phap tuyen cua mat phang Ne [E;FDJ
- Piém A hoic B nam trén mit phang do .
VD 8: Trong khong gian Oxyz cho 4 diém khong dong phang
A(4:1:4), B(3;3:1), C(1:5:5), D11 Viét phuong trinh mit phang (@) di
qua 4Bva song song voi CD.
Huéng din giai:
Hai véc to khong cung phuong c6 gid song song hodc dugc chira trong mat
phang(@)1a: 4B =(- 1;2;- 3),CD =(0:- 4:- 4) ,
= vtpt clia mit phang ()13 : n. :{E;C—D'J =(- 20;- 4;4)
Mit phang () di qua diém A(4:1;:4) |
= ptmp (@) la: - 20(x- 4 - Ay-D+4(z-4) =0 -5x- y+z+17 =0
Dang 9: Viét phwong trinh mdt phang (@) chita d va song song véi dwong thang
d!
Phwong phap :
- Tim véc to phép tuyén ciia mét phing n. =|ua;u. |
- Diém M thudc d nam trén mdt phang do .
VD 9 Trong khong gian Oz cho 2 duong thaing = - { = —=_va

—_— = —_— -
—_ —— a = =

Viét phu:ong trinh mat phang (@) chura 4 va song song voi d'.
Huéng din giai:
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Hai véc to khong cung phuong c6 gid song song hodc dugc chira trong mat
ph’fmg(a) la: we =:132) .00 =(-2:151) .
= vtpt clia mit phang ()13 : n. :[ﬁd ;Zva =(- ;- 5:3)
Mit khéc d di qua diém 0(0;0;0) nén mit phang () di qua diém O(0:0:0)
> ptmp (@) 1a: - x- 5y +3z =0
Dang 10: Viét phuong trinh mdt phang (@) chira 2 dwong thang cdt nhau d va d'.
Phwong phap :
- Tim véc to phap tuyén ciia mét phing n. =lussua|
- Diém M thuéc d nam trén mdt phang do .
VD 10: Trong khong gian Oxz cho 2 dudng thang cit nhau
x-7 y-2 z-
3 2 -2

1 . .
.Viét phuong trinh mat phang

— _ N\
- - - — - == ..~ Vva

(@) chtrad vad'.
Huéng din giai:
Hai véc to khong cung phuong c6 gid song song hodc dugc chira trong mat
phang (@ 1a: we =(2:- 3. ua =(3:2:-2)
> vipt cia mit phing (@14 : 7o =|wasue | =(-216:13)
Mit khéac ¢ di qua diém M (1;- 2:5) nén mit phang (@) di qua diém M (1;- 2;5) .
> ptmp (@) la: - 2(x- D +16(y+2)+13(z- 5) =0 = 2x-16y- 13z +31 =0
Dang 11: Viét phuong trinh mdt phang (P) chita d va vuéng goc véi mdt phang
(a)
Phwong phap :
- Tim véc to phdp tuyén ciia mdt phing nr =|pain. |
- Diém M thuéc d nam trén mdt phang do .
VD 11: Trong khéng gian Oxz cho mit phang (@):x- 2y +2z-1=0 dudng thang
%1 =y_;33 =§ .Viét phuong trinh mit phang (P) chira ¢ va vudng goc voi mit
phang(«).
Huéng din giai:
Hai véc to khong cung phuong c6 gia song song hodc dugc chira trong méat
phang (P)1a: ua =(2:- 3:2). 70 =(1:- 2;2) .
= vtpt cla mat phang (P)1a @ n» :[ZL/;ZQJ =(-2;-2;-1)
Mit khac ¢ di qua diém M (1:3;0) nén mit phang (P)di qua diém M (1:3;0) .
= ptmp P)la: -2(x-D-2(y-3)-1(z-0)=0e= 2x+2y+z-8 =0
Dang 12: Viét phuong trinh mdt phang (P) di qua A vuéng géc véi hai mdt
phdng cat nhau (@), (B) |
Phuwong phap :
- Tim véc to phdp tuyén ciia mdt phing nr =|n.:ns|
- Diém A nam trén mdt phang doé .
VD 12: Trong khong gian Oxz cho 2 mit phing (@):x+2y- z+5=0,
(B):2x+3y-7z- 4=0 va diém A(7:4:- 1) Viét phuong trinh mit phang (P) di
qua A va vudng goc voi 2 mit phang (@), (5) .
Hudéng dan giai:
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Hai véc to khong cung phuong co6 gia song song hodc dugc chura trong mat
phang (P)1a: 7« =(1:2:- .7y =237,
= vtpt cia mat phang (P)1a: ne —[n win /;J =(-11;5;- 1)
Mit khac mat phang (P)di qua diém 4(7:4:- 1),
> ptmp (P) 1a: - 11(x- ) +5(y- 4)- [z +1) =0 & - llx+5y- z+56 =0
Dang 13: Viét phuong trinh mdt phang (P) di qua A va chira dwrong thang d.
Phwong phap :
- Diém M thudc du’o’ng thang d nén Mz‘huoc matphang (P)
- Tim véc to phdp tuyén ciia mdt phang ne =AM
VD 13: Trong khong gian Oxyz, viét phuong trinh mat phang (P) chira truc Oy
va diém A0~ LD
Huéng dan giai:
Do mit phang (P) chira truc Oy nén no di qua O(0;0;0)
Hai véc to khong cung phu’O’ng co gia song song hodac dugc chira trong mat
phang (P)1a: 7 =(0:1:0), OA4 == LD
= vtpt cia mat phang (P)1a: np —{],OAJ =(1;0;- 1)
Mait khac mat phang (P)di qua diém O(0;0;0) ,
= ptmp (P) la: x- z=0
Dang 14: Viét phuong trinh mdt phang (P) chita hai dwong thiang song song d
vad'
Phwong phap :
- Piém M, N ldan lwot thudc dwong thang d-d' nén M, N thudc mdt phang
(P)
- Tim véc to phdp tuyén ciia mdt phang n» :{m;;dJ
VD 14: Trong khéng gian Ox= cho 2 duong thang song song
x-1_y-2 z . o, Xx-2 y-2 z X . . 2 ,
T, Tpvadi = o= Viet phuong trinh mat phang () chtra
2 duong thang d.d".
Huéng din giai:
Do mit phang (P) chira 4. d'nén né6 di qua M (1:2;0), N(2;2:0)
Hai véc to khong cung phu’ong co gia song song hoac dugc chira trong mat
phang (P 1a: w. =(1;2;- 2), MN =(1;0;0) .
= vtpt clia mat phang (P13 : np :lud ;MNJ =(0;- 2;-2)
Mit khac mit phang (P)di qua diém M (1;2:0) |
= ptmp () la: 0(x-1)- 2(y- 2)- 2(z- 0) =0 = y+z-2=0

LOAI 3: Viét phuwong trinh mat phang khi tim dwoc ngay véc to phap tuyén
va lién quan dén khoang cach va mit ciu.
Phwong phap chung:

- Tim tht cua matphang7

- Duya vdo yéu té da biét suy ra phuong trinh mdt phang dé.
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Nhén xét: Sau khi da duoc hoc hai loai trén thi cac em s& dé dang lam hon véi
loai nay, tuy nhién cac em ciing s& hoi lung ting khi van dung cac kién thirc vé
khoang cach va mit cau.
Dang 15: Viét phiong trinh mdt phang (P) song song véi mdt phang (@) va cdch
A mot khodng bang h.
Phwong phap :

- Tim véc to phdp tuyén ciia mdt phang ny =n... Suy ra dang phirong trinh

mdt phang do.

- Tinh khodng cdch tir A dén mdt phang (P) bang h .
VD 15: Trong khong gian Ox= cho mit phang (@):2x- 2y +z+6 =0 va diém
A4(3;0;5) Viét phuong trinh miat phang (8)song song v4i mit phang (@) va cach
diém A mot khoang bang 4.
Huéng din giai:
Do mit phang (5) song song voi (@) nén mit phang (8)cé dang:

2x-2y+z+D =0

6- 0+5+D)| D =1
5. d(A; =4 < |———4© D+11| =12 <
Ta co: d(A4;(5)) Ardrl | | D =-23

Vay c6 hai miat phang (8) 1a: 2x- 2y +z+1=0
2x-2y+z-23=0
Dang 16: Viét phwong trinh mat phang (P) song song vé6i 2 dwong thang d, d' va
tiép xiic véi mdt cau (S) tam I ban kinh R.
Phwong phap :
- Tim véc to phap tuyén ctia mdt phang nr —[ Ua uch Suy ra dang phuong
trinh mdt phang do.
- Tinh khodng cdch tir tam I dén mdt phang (P) bang h .

VD 16:Trong khong gian Oxvz cho hai dudng thang

e d':x+5:y_1:Z+13

T ’ 2 -3 2
(S):x>+y? +27 - 10x +2y +26z- 113 =0, Viét phuong trinh mit phang (P) song song
v6i 4. d'va tiép xtic v6i mit cau (S).
Hudéng din giai:
Hai véc to khong cung phuong c6 gid song song hodc dugc chira trong mat
phang (P)13: wu =(3:- 2:0), 000 =(2:-3:2).
> vtpt ciia mit phing (P)1a : np =|ussue|=(-45-6;:- 5)
= ptmp P) ¢ dang la: 4x+6y +5z+D =0
Mit cu () ¢6 tAm Z(5:- 1i- 13) va ban kinh & =308
Mit phang (P) tiép xtic voi mit cau () = d(;(P) =R,
- 20- 6- 65+ D)| _ /308 = |D- 51| =154 = [D =-103
16 +36 +25 D =205

Vay c6 hai mit phang (P) 1a: 4x+6y+5z-103 =0 v3 4x+6y+5z+205=0
Dang 17: Viét phuong trinh mdt phang (P) song song véi mdt phang (@) va cdt
mdt cau (S) tam I ban kinh R theo mot dwong tron ban kinh r.
Phwong phap :

va mat cau
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- Tim véc to phdp tuyén ciia mdt phang n» =n.. Suy ra dang phiong trinh
mdt phang do.

- Tinh khodng cdch tir tdm I dén mdt phang (P) bang V& -~ .
VD 17 Trong khong gian Oxvz cho mit phing (@):3x+y- 4z- 1=0 va mit cau
($):x® +y*+27 - 2x +4y+2z-3=0 . Viét phuong trinh mat phang (P)song song véi
mit phang (@) va cat mat mat cau (S)theo mdt giao tuyén 1a mot duong tron cd
ban kinh bang 7.
Hudéng din giai:
Do mit phang (P) song song vdi (¢) nén phuong trinh mat phang (P) cé dang :
3x+y-4z+D =0
Mit cau (5) c¢6 thm Z(1:- 2:- 1) va ban kinh R =3
Khoang cach tir tim I dén mp (P)1a:13*- 7 =12

3-2+4+D| D =-5+2413
d(I;(P) =2 = " ———"1 =2 = |D+5=2/13 =
(5(P)) Jo+1+16 | | D =-5- 213

Viy c6 hai mit phang (P) 1a: 3x+y- 4z- 5+2413 =0

3x+y-4z-5- 213 =0
II. VIET PHUONG TRINH MAT PHANG KHI KHONG XAC PINH
PUQC VEC TO PHAP TUYEN MQT CACH TRUC TIEP:

LOALI 4: Viét phwong trinh mit phiang khi khong xac dinh ngay dwoc véc
to phap tuyén.
Phwong phap chung :
- Goi véc to phap tuyen cua matphang do la n =(4:;B;C), 4* + B> +C* >0
- Dua vao gid thiét sdn cé de tim hé thuce lién hé giita A, B, C. Twr do suy ra
phuwong trinh mat phang can tim

Nhan xét: Day la dang kho nhat cua ca chuyén de, boi vi loai nay cac em phai
dat an phy cho véc to ‘phap tuyen Céc em mudn giai tt cac bai nay can phai van
dung linh hoat céc kién thirc san co, dic biét cac em phai biét goi an va biét cach
giai h¢ phuong trinh. Dang nay danh cho hoc sinh kha, gioi.
Dang 18: Viét phuong trinh mdt phang (@) di qua N, P va cach M mét khodng
bang h
Phwong phap :

- Goi vipt ciia mdt phang, cho mdt phang di qua N suy ra dang phwong

trinh cua no.

- Tir diém P thuéc mdt phang ta dwoc mot phwong trinh

- Tinh khodng cdch tir M t6i mdt phang.
VD 18: Trong khong gian Ovzcho 3 diém M (111, N(2;1;0), P(2;0:2) Viét
phuong trinh mit phang (@) di qua N, P va cach M mét khoang béang 1.
Huéng din giai:
Goi véc to phap tuyén cia mit phang d0 1a » =(4;B;C), 42 + B> +C*> >0
Do mit phang (@) di qua N nén phuong trinh mit phang (&) c6 dang :
A(x-2)+B(y-1)+Cz =0
Do mit phang(@)di qua P = - B+2C =0 (1)
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) e ‘- A +C| _ 2
d(M (@) =1 vl (2)
Thay (1) vio (2) ta duge: |- 4+C| =VA"+5C7 & -24¢-ac” =0 | =7
V61 C=0= B=0,chon 4=1= ptmp(a):x- 2 =0
Vo1 A=-2C, chon C=1= 4=-2,B=2= ptmp(a):- 2x+2y+z+2=0
Dang 19: Viét phuong trinh mdt phang (@) chira d va tao véi d' mét goc 9
Phuwong phap :
- Goi vipt ciia mdt phang (@), cho mdt phang (@) di qua M thuée d suy ra
dang phwong trinh cua no.
- Tinh tich vé hwéng cia vipt ciia mdt phang (@) va vtep ciia dwong thang ta
dwoc mot phuwong trinh
- Tinh géc gitta mdt phang(@) va dwong thangA.
-2 y-3 z+5

VD 19: Trong khéng gian Oxz cho 2 dudng thang A: - S T T va

d :f =y_;12 =% .Viét phuong trinh mit phang (P) chira d va tao véi A goc 30°.
Hudéng dan giai:

Goi véc to phap tuyén ctia mit phang d6 14 n =(4;B;C), 42 + B> +C*> >0
Puong thang ddi qua diém M (0;2:0) va c6 vtep 13 wa =(;- 1;1)

Do mit phang (@) di qua M (0;2;0) nén phuong trinh mit phang (@) c6 dang :
Ax+B(y-2)+(Cz =0

Do mit phang(P)chtra d = npus =0 A- B+C =0 B=4+C (1)

Puong thing Aco vtep 13 wa =(2:1:- 1)

Mit phang (P)tao véi A mot goc 30°.

= ‘cos(;p;;,;)‘ =sin30° |2A +B- C’ :l (2)
JonA* + B> +C* 2
Thay (1) vao (2) ta dugc:
4=C
234 =64 +(A4+C)’ +C* = 24> - AC- C* =0 = P
T2

Véi A=C,chon C=l= A=LB=2= pmp(P):x+2y+z-4=0
. 1
Vo1 4 =- EC,ChQn C=-2= A=1,B=-1= ptmp(P):x- y-2z+2=0

Dang 20: Viét phiong trinh mdt phang (@) chira d va tao véi mdt phang (B) mét
goc ¥
Phwong phap :
- Goi vipt ciia mdt phang (@), cho mdt phang (@) di qua M thuée d suy ra
dang phuwong trinh cua no.
- Tinh tich vé hwéng cia vipt ciia mdt phang (@) va vtep ciia dwong thang ta
dwoc mot phuong trinh
- Tinh géc giita mdt phang (@) va(B) .
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A . . 2 +1 -2 +3 L
VD 20: Trong khong gian Oxvz cho duong thang 4: xl =y_ | =Z_ [ va mat
phang (@):2x- 2y+2z+6 =0 Viét phuong trinh mit phang (P) chtra d va hop voi

(@) mot goc ¢ thdéa man cose :g.
Hudéng dan giai:
Goi véc to phap tuyén cta mit phang d6 1a » =(4;B;C), 4> + B> +C*> >0
Puong thang ddi qua diém M (- 1;2;- 3) va ¢6 vtep 13 wa =(s- ;- 1)
Do mit phang(P) di qua M (- 1:2;- 3) nén phuong trinh mit phing (P)c6 dang :
Ax+1D)+B(y-2)+C(z- 3) =0
Do mit phang(P)chtta d = npus =0 4- B-C=0e A=B+C (1)
Mit phang (@) co vtpt 1a 7. =(1:2;1)
Mit phang (P)hop véi (@) mot goc ¢.
‘A+ZB+C| :ﬁ (2)
JeAJAP+ B +C* 6
Thay (1) vao (2) ta dugc:

= ‘cos(np;n,()| —=cos@p &

B =-

V2[3B+2C| ={[(B+C)* + B> +C* = 8B +11BC+3C* =0 = 5o 3
8

Vo1 B=-C,chon C =1= B=-1,4=0= ptmp(P):- y+z+5=0
Voi B =- %C, chon € =-8= B =3, 4=-5= ptmp(P):- 5x+3y-8z-35=0
Dang 21: Viét phwong trinh mit phang (@) chira d va khoang cach tir A dén
mit phiang (@) 1a 16m nhat.
Phwong phap :

- Goi vipt ciia mdt phang (@), cho mdt phang (@) di qua M thuée d suy ra

dang phuong trinh cua no.
- Tinh tich vé hwéng ciia vipt ciia mdt phang (@) va vtep cia dwong thang ta
dwoc mot phwong trinh

- Tinh khodng cdch tir A dén mdt phang (<) .
VD 21: Trong khéng gian Ox= cho duong thang d: Z 2 1 =% =2 2 2 va diém
1(2:5;3) Viét phuong trinh mit phang (P)chira d sao cho khoang cach tir I dén
mit phang (P)16n nhat.
Huéng din giai:
Goi véc to phap tuyén cta mit phang d0 1a » =(4;B;C), 42 + B> +C*> >0
Puong thang ddi qua diém M (1;052) va ¢o vtep 13 ue =(2:1:2)
Do mit phang(P) di qua M (1;0;2) nén phuong trinh mit phang (P) c6 dang :
A(x-1)+B(y-0)+C(z- 2) =0
Do mit phang(P)chtta d = npus =0 24+B+2C =0 B=-24-2C (1)

|[4+5B + (|

5 d(I;(P)) =———— -1
Ta c6: d(:(P)) Ny T (2)
Thay (1) vao (2) ta dugc: 4(L:(P) =

9|4+ C| _ 9|4 + (|
V54> +84C +5C*  \[5(4+C)*- 24C
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Ta cd: (4+C)> =4A4C , VA,C

94 +C 94+C

ped  __ dard s
J5(A4+C)* - 24C (4+C)’
2
DéubﬁngxéyrakhiAZC,doA2+BZ+C2>0:«A:C:-g;to
chon B=-4= C=A=1= pimp(P):x- 4y+z-3=0

= d(1:(P)) =

\/S(A +C)° -

LOAI 5: Viét phuwong trinh mat phang (@) ¢t cac truc toa do dwa vao
phwong trinh mét phang doan chin.
Phwong phap chung :

- Goi cdc giao diém cia mdt phcfng(a) VOi cac truc toa do la

A(a3050), B(0:5:0), C(0:0:¢) . Phuong trinh(@)c6 dang ~+7 -+~ =1

C

- Duea vdo gid thiét san c6 dé tim hé thire lién hé giiva a, b, c. Tir d6 suy ra
phuwong trinh mat phang can tim.

Nhin xét: Nhiéu hoc sinh s& khong nhé phuong trinh miat phang theo doan chan
s& dan dén viéc kho tim ra 101 giai phu hop cho bai toan.
VD 22: Trong khong gian Oxyz cho diém M (1:2:3), 4(2;0:;0) Viét phuong
trinh mat phéng (@diquaM, A va cit céc truc Oy, Oz theo thir tu tai B va C
(khac gdc toa 6 O ) sao cho tam giac ABC can tai A.
Huéng din giai:
Goi B(0:5;0), C(0;0;¢),bc #0 = pimp (a): g + % +§ =1

1 2 3

Do mit phang (@) di qua M (1:2:3) = Syt Fle 6brde =he
. s A . ~ 5 5 b =c
Tam giac ABC can tai A nén 48 =4AC < 4+b” =4+c” < [b .
b =0 ()

Véi b=c thay vao (1) ta duge 106 =56 = | =

b=c=10= ptmp(a):5x+y+z-10=0

L \ b =0 ()
Véi b =-c¢ thay vao (1) ta dugc 26 =-5" < [b —_ 5
b=-2,¢c=2= pmp(a):x- y+z-2=0

VD 23: Trong khong gian Oxyz cho diém M (1;1;1) Viét phuong trinh mat
phang (@) di qua M va cét cac tia Ox. Oy, O= theo thu tu tai A, B va C khac O sao
cho thé tich t dién 0O4BCcod gia tri nho nhat.

Huwéng din giai:

Goi A(a:0:0), B(0;5;0), C(0:0;c), a>0,b>0,c>0= ptmp (a): > +%+E -1
* a C

= . I 1 1
Do mat phang (@) di qua M (1:1:1) = e =1

Thé tich tir dién OABC 1a: Ve =abe
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1 1 1

/4 2 3
A - 12 A -.1 =+ 4>
Theo bat dang thiae Cosiz! =+ + =7 o = abe 227

1 9 i 43 , .
= Voupc =gabc 25 , dau bang xay ra khi a =b =c =3

Vay thé tich tir dign 04BCc6 gid trj nho nhét bing > khi a = =c =3

= ptmp(a):x+y+z-3=0

VD 24: Trong khéng gian Ox= cho diém 4(3;- 2;- 2) va mit phang

(@):x- y- z+1=0 Viét phuong trinh mit phang (P) vudng goc voi (@), di qua A
va cit cac truc Ox, Ovlan luot tai 2 diém phan bi¢t M, N sao cho OM =ON
Huéng din giai:

GQi M (0;5;0), N(0;0;¢c),bc =0

b =c

b =-c

Hai véc to khong cung phuong c6 gia song song hodc dugc chira trong mat
phéng(P) 1a: 7e =(1;- 1;- 1),]\7\7 =(0:-b;0).

= vtpt cla mat phang (P)1a : np zlﬁa;mJ =(-b- c;-c;-b)

Mit khac mit phang (P)di qua diém 4(3:- 2:-2)

= ptmf (P) la: b+o)(x-3)+c(y+2)+b(z+2) =0

Mit phing (P)di qua diém M (0;5:0) = -3(b+c)+c(b+2)+2b =0 (1)

- . , o b=0(
V61 b =c thay vao (1) taco: ¢ - 2b =0@[ 2

OM =ON < b*> =¢? =

b =2
b=c=2= ptmp(P):4x+2y+2z-4=0< 2x+y+z-2=0
V&i b =-c thay vao (1) taco: b* =0= b=0())
BAI TAP REN LUYEN:
Bai 1: Trong khong gian Oxyz cho 4 diém
A(5:1:3), B(1:6;2), C(5;0:4), D(4:0;6).
a) Viét phuong trinh mat phang (4BC) .
b) Viét phuong trinh mit phing () chira AB va song song vi CD
Bai 2: Trong khong gian Oxyz cho 4 diém M (3;- 1;- 5) | dudng thang
- { = = =+ —- va2 mit phang;
(@):3x- 2y +2z+7=0,(f):5x- 4y +3z+1=0
a) Viét phuong trinh mit phang (P) di qua M va song song véi ().
b) Viét phuwong trinh mit phang (Q) chtra d va M.
¢) Viét phuong trinh mat phang () di qua M va vudng goc véi d.
d) Viét phuong trinh mat phang (") di qua M, ddng thoi ciing vudng goc vai
(), (")
Bai 3: Trong khong gian Oxyz cho mit ciu (S):x+y+z- 2x- 4y- 2z-3=0
va 3 mit phing: (@):x+2y+2z- 1=0,(f):x+2y+2z+3 =0 ()):x+2y-z-3=0
a) Viét phuong trinh mat phang (P) song song véi (@) va cach gbc toa do mot
khoang bang 3.
b) Viét phuong trinh mat phang(Q) song song voi (@), ddng thoi khoang cach
giita mat phang (P) va (@) bang 2 lan khoang cach giita mat phang (P) va(s).
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¢) Viét phuong trinh mat phang (&) tiép xuc v6i mat cau (S) dong thoi vudng
goc voi (@) va (h).

Bai 4: Trong khong gian Oxyz cho diém M (3;- 5;0) \Viét phuong trinh mat
phing (@) di qua M va cit c4c tia Ox. Ov, Oz theo thu ty tai A, B va C khac O sao
cho

a) M 1a trong tam tam giac ABC.

b) M 1a truc tdm tam gidc ABC

Bai 5: Trong khéng gian Oxyz cho diém 4(2:0:0), A7 (1;1;1) Viét phuong trinh
mat phéng (@)di qua M va cit cac tia Ox, Oy, Oz theo thtr tu tai A, B va C khac O
sao cho

a) Dién tich tam giac ABC bang 46 .

b) Thé tich cia khdi chop OABC bing

Bai 6: Trong khong gian Oxyz cho mit cau (): (x- 2)* + (- 3)* +z* =9

va duong thing d le =% =% .Viét phuong trinh mit phang (P) chta d va cat

mit cau (S) theo mot dudng tron c6 dién tich bang 37

Bai 7: Trong khéng gian Oxyz cho ba diém A4(1:1;0), B(2:1;- D va duong théng

g% 1 _y+ 1 _z-
2 1

thudc d sao cho dlen tich tam gidc ABC nho nhat.

Bai 8: Trong khong gian Oxyz cho A1:1:- 1), B(1:1:2), C(- 1:2:- 2) va mat

phang (P):x- 2y +2z+1=0 Viét phuong trinh mit phang (@) di qua A, vudng goc

v6i (P), cat dudng thang BC tai I sao cho /B =2IC.

Bai 9: Trong khong gian Oxyz cho diém A(3:2;- 1), B(0:1:5) Viét phuong

trinh mat phang (¢)di qua A sao cho khoang cach tir B dén mat phang ()14 16n

nhat.

Bai 10: Trong khong gian Oxyz cho diém M (4;- 9;12) Viét phuong trinh mat

phing (@) di qua M va cit cac tia Ox. Oy, Oz theo thir ty tai A, B va C khac O sao

cho {5 =2

2.4. Hiéu qua ciia sang kién kinh nghiém d6i véi hoat dong gido duc, véi

ban than, dong nghiép va nha truong.

Trong qua trinh giang day trién khai dé tai, t6i thay dé tai ctia minh phan
nao da giup hoc sinh phan loai va néu cach giai, co thé giai duoc t6t mot so dang
bai toan v€ phuong trinh mat phang trong khong gian toa do, dac biét 1a nhing
bai khong tim truc tiép véc to phéap tuyén cia mat phang dugc.Viée phén loai va
néu phuong phap giai chung cho bai toan viét phuong trinh mat phang trong
khéng gian toa do va ap dung vao bai giang cho hoc sinh 1a rat thanh cong. Céc
em nhdn dang, néu duoc phuong phap giai va ung dung tot vao bai lam. Ngoai
ra cac em con ren luyén dugc ky nang lam bai, tranh duoc sai sot trong tinh
toan.Trong dé tai dd dua ra mot lugng dang bai toan va phuong phap giai, dong
thoi cling dua ra mot sd bai tap tmg dung.

Sau khi 4p dung sang kién dé tai, toi da cho lam bai kiém tra 45 phut vé
viét phuong trinh mat phang. Két qua da nang 1én 13 rét, cu thé:

Vlet phuong trinh mat phang (@) chira truc Oy va di qua C

GV: Lé Thi Dung — Truong THPT Tinh gia 2 15



Sang kién kinh nghiém "Phdn logi cach viét phwong trinh mdt phdang trong khéng gian toa d¢
theo huwdng phat trién tu duy tw dé den kho"

St Gi61 Kha Trung Binh Yéu Kém

Lép | -
Pl s sL| % |st| % | sL| % |SL| % |SL| %

12B11| 42 | 12 | 28,6 | 15 357 | 12 |28,6| 3 7,1

12B8 | 41 8 [195] 12 [ 293 | 15 36,6 6 | 14,6

12C10 | 41 10 | 244 | 13 | 31,7 12 |293| 6 | 14,6

Sang kién kinh nghiém nay cua toi cing la tai liéu tham khao cho cac
ddng nghiép, gop phan vao viéc ning cao chat luong day hoc chung cho nha
truong.

3. KET LUAN KIEN NGHI
3.1. Két luan:

Tuy nhién véi kinh nghiém con it, trdi nghiém chua nhiéu nén dé tai
khong tranh khoi nhitng thiéu sot, han ché nhét dinh. Rat mong nhan dugc nhiéu
gop v ctua Hoi dong khoa hoc nha truong THPT Tinh gia 2 va Hoi dong khoa
hoc s&6 GD&DT Thanh Hoa.

3.2. Kién nghi:

Vi dé tai nay toi da trién khai trong qué trinh day hoc sinh 16p 12 ban
KHTN va cac 16p ban Co ban hoc theo khdi mang lai hiéu qua 1a rat tét. Vi vay
t6i hy vong dé tai nay s& dong gop vao viéc giai bai toan di néu trén, va dugc
d6ng nghiép khai thac mé rong hon nira, 13 tai liéu tham khao cho cac em hoc
sinh 16p 12 trong qua trinh hoc tip cling nhu 6n thi hoc sinh gioi, on thi ky thi
Qudc gia THPT hang nam.

XAC NHAN CUA THU TRUONG  Thanh héa, ngay 22 thing 5 nam 2016
PON VI T6i xin cam doan day la SKKN do
chinh ban than minh viét, khong sao

chép noi dung ctia nguoi khac

Lé Thi Dung

4. TAI LIEU THAM KHAO: ‘ 7
[1]. Sach gido khoa Hinh hoc 12 co ban, NXB Gido Dyc, Tran Van Hao ( Tong
chu bién) - Nguyén Mong Hy ( Chu bién) .
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[2]. Sach bai tap Hinh hoc 12 co ban, NXB Gido Duc, Nguyén Mong Hy ( Tong
cha bién) — Khu Qubc Anh — Tran Pac Huyén.

[3]. Sach giao khoa Hinh hoc 12 nang cao, NXB Gido Duyc, Poan Quynh ( Téng
chu bién) — Van Nhu Cuong ( Chu bién) .

[4]. Sach bai tap Hinh hoc 12 ning cao, NXB Gido Duc, Poan Quynh ( Tong
chu bién) .

[5]. Bao Toan hoc va tudi tré, NXB Gido Duc, sb 417 thang 3 nam 2012, sb 455
thang 5 nam 2015.

[6]. Pé thi m6n Toan céc truong Pai hoc trén toan qudc .

[7]. Dé thi khao sat chat lwong 16p 12 cua cac truong THPT trén toan qudc.

[8]. Pé thi chon Hoc sinh gi0i cua cac Tinh.
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