Kham pha Maple 11. B6 Cao Long. THPT Nam Dong

PHAN MEM MAPLE 9.5 VOI UNG DUNG TRONG DAY VA HQC TOAN
HINH HQC GIAI TICH TRONG KHONG GIAN.
Vi goi 1énh: > with(geom3d):

LDIEM

+Cl phép: > point(A,Px,Py,Pz);
Hoic > point(A, [Px,Py,Pz]);
La Iénh dung diém A c6 toa do Px, Py, Pz .

** Piém cé toa dp dwoc chon ngdu nhién:
Cuphapl: > randpoint(name, rangel, range2, range3);
Trong d6: - name : | tén cua diém duoc dung
- rangel; range2; range3 theo thir ty 13 cAc mién gid tri cta hoanh do, tung
d6 va cao d6 cua diém.
Cu phap02: > randpoint(name, obj,rangel, range2, range3);
Trong d6: - name : la tén cua diém duoc dung
- rangel; range2; range3 theo thtr ty 14 cAc mién gid tri cua hoanh do, tung
d6 va cao d¢ clia diém.
- obj: 1a duong thang, mit phang hodc mit cau.
Lénh tht 2 dé chon diém ngau nhién trén duong thiang, mit phang. mit cau !
II. POAN THANG.
Cu phéap: >segment(seg, [P1,P2]);
>segment(seg, P1,P2);
* Pogn thing cé dinh huwéng.
>dsegment(dseg, [P1,P2]);
>dsegment(dseg, P1,P2);
Trong d6:  -seg: |2 1a t&n cua doan thang;
- P1, P2: la tén clia hai diém mit.
* Trung diém M ciia doan thing AB:
Cu phap: >midpoint(M,A,B);
hoac >midpoint(M,seq);
Trong d6: - seg 12 tén cua doan thang da dugc xéac dinh trudc.

Vi du: Cho hai diém A(1;2;-2), B(2;3;0).
Ta xé4c dinh doan thang AB va dit tén 1a AB bang 1énh sau:
>with(geom3d):
>point(A,1,2,-2): point(B,2,3,0):
> segment(AB,A,B);
AB

Dung ham > form(AB) ; dé xem thé loai ctia d6i twong vira dinh nghia:
> form(AB) ;
segment3d

Két qua 1a segment3d | cho ta biét dbi twong AB vira dinh nghia 1a doan thang.
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bé xac dinh trung diém M cua doan AB ndi trén ta dung Iénh:
>midpoint(M,A,B); #hoac midpoint(M,AB)
M

Ba

Dé xem toa do diém M ta dung lénh:
> coordinates(M);

ILDPUONG THANG

1) Puong thiang di qua hai diém A va B cho trude.
+ Caphap: > line(l, [A, B]D):
Trong d6: - A, B 1a hai diém duong thing di qua
- 114 tén cua dudng thang .
2) Puodng thing di qua mot diém A va vudng goc voi mit phang p.
+ Caphap: > line(l, [A, pD);
Trong do: - A 12 diém duong thér}g di qua, p 12 mat phang vudng goc véi dudng thang 1.
- | la tén cua duong thang
3) Puong thang 12 giao tuyén ctia hai mp pl va p2.
+ Caphép: > line(l, [pl, p2]):
4) Puong thang di qua mot diém A va co vecto chi phuong v.
+ Cuaphép: > line(l, [A, Vv]);
5) Puong thang cho bdi phwong trinh tham sé.
+ Ca phép: > line(l, [xO+a*t,yO0+b*t,zO0+c*t],t);

Cac vi du:

Vi du 1: Puong thang di qua hai diém A(L4;5), B(-4;0;1).

> with(geom3d):
Warning, the assigned name polar now has a global binding
> line(d, [point(A,1,4,5),point(B,-4,0,1)]):
Equation(d, "t);
[1-5t4-415-41]

Vi du 2: Trong khdng gian véi hé toa do Oxyz cho 3 diém
A(13;2),B(1,2;1),C(31,1). Hay viet PTTS cua duong thang (d) di qua trong
tam tam giac ABC va vuong goc véi mat phang chira tam giac ? (PH
Hué 1999)

Budce 1: Xéc dinh trong tam G cua tam giac ABC.

> with(geom3d):

Warning, the assigned name polar now has a global binding

> triangle(ABC, [point(A,1,3,2),point(B,1,2,1),point(C,1,1,1)]):
centroid(G,ABC):coordinates(G);

2 KHAI THAC MOT SO TiNH NANG CUA PHAN MEM MAPLE 9.5 VA UNG DUNG
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Gidai thich: 1énh centroid(G,ABC) xac dinh trong tam ctia AABC.
Budc 2: Dung mp(p) qua 3 diém A, B, C.

> plane(p, [A,B,C]):Equation(p, [x,y,z]);
1-x=0

Budc 3: Dung dudng thing (d) thoa yéu cau (di qua G va vudng goc véi mit phang

> Iinep(a,[G,p]): Equation(d, t>);

é 4y
el—t,z,gg
e u

Vi du 3: Cho mp(p): x+y—z+1=0 va hai duong thing
(dl):{“ =0 (d2):{x e
y-z+1=0 3y—-z+12=0
Goi (11), (12) 1an luot 12 hinh chiéu cua (d1), (d2) trén mp(p). Tim toa do giao diem
H cua hai duong thang (11), (12). ‘ ,
(PH QG TP HO CHI MINH_1998)

Buée 1: Xéac dinh cac duong thang (11), (12) nho 1énh : >
projection(l1,dl,p)

> line(dl, [plane(pl,x+2*y=0, [X,y,z]),plane(p2,y-z+1=0,[X,y,z])]1):
line(d2, [plane(p3,x-z+2=0, [X,Y,z]),.plane(p4,3*y-z+12=0,[Xx,y,.zD]1):
plane(p,x+y-z+1=0,[X,y,z]):
projection(ll,dl,p):projection(12,d2,p):Equation(ll, "t );Equation(l2,”
u;
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Burée 2: Xéac dinh giao diém H cua (11), (12) nho 1énh : >
intersection(H,11,12);
> intersection(H,11,012): H:=coordinates(H);

_é3 -15 5

H=z2Z = Z
é s 50
62 8 8;

Vidu 4:
Trong khong gian Oxyz cho diém A(0;1,1) va hai duong thang

(dl)x—_lzy;zzi’ (dz):{x+y—2+220
3 1 1 Xx+1=0

Viét PT duong thang (d) qua A , vubng goc véi (d1) va cat (d2).
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Cha y : khi nhap PT (d1) trong Maple, ta nhép ¢ dang tham s6 hoic dang 1(di qua
mot diém va c6 vecto chi phuong)

Budc 1: Xac dinh mp(p) qua A va vudng goc vai (d1):

> with(geom3d):

Warning, the assigned name polar now has a global binding

>line(dl, [1+3*t,2+t,t],t) :point(A,0,1,1) :plane(p,[A,[3,1,1]1]):

Equation(p,[X,Y.z]);
2+3x+y+z=0

Bude 2: Xac dinh mp(q) qua A va chira (d2)
> plane(pl,x+y-z+2=0,[X,y,z]) :plane(p2,x+1=0, [X,Y,z]):
line(l,[pl,p2]):randpoint(B, 1) :point(A,0,1,1):line(11,[A,B]):
plane(q, [1,11]):Equation(q, [X,Y,z]);

-X+y-z=0

Qua d6, xac dinh duoc duong thang (d) can dung 12 giao cia hai mat phang trén.

Phuong trinh tham so:
> line(d,[p,ql): Equation(d, t);

2t Lioadl
2 g

u

D: D
NI =

111.LMAT PHANG.

1)Dung mit phang di qua mot diém A va c6 vecto phap tuyén v cho trudc.
Trudc tién ta dung goi Iénh: > with(geom3d):
+Cu phap: > plane(p, [A, V]):
2) Dung mit phang di qua ba diém khong thang hang A, B, C.
+Cu phap: > plane(p, [A,B,C]);
3) Dung mit phang chira duong thang |, va song song véi duong thang I, chéo
nhau.
+Cu phap: > plane(p, [I11, 12]);
Chay: - Néu nhap |, trude thi mp(p) sé chira dudng thang |, va song song véi
duong thang |, .
- Néu 2 duodng thang |;, 1, song song hoic cat nhau thi mp(p) sé chira hai
duong thang do.
4) Dyng mat phang di qua diém A va song song véi hai dudng thang chéo nhau

L, 1.
+Cu phap: > plane(p, [A, 11, 12]);
5) Dung mit phang theo PTTQ ciia no.
+Cu phap: > plane(p,equ, list);
Trong d6: equ: la phuong trinh ctia mp(p)
Iist: 1a danh sach cac bién cua mp(p), thuong 12 [x,y,z].

Cac vi du:
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Vi du 1: Viét PTTQ clia mit phing di qua 3 diém A(12;3),B(0;-11), C(~3;0;2).

[> with(geom3d):

Warning, the assigned name polar now has a global
binding

[> plane(p, [point(A,1,2,3),point(B,0,-1,1),point(C,-3,0,2)]):

Equation(p,[X,Y.z]);
17-x+7y-10z2=0

Vi du 2: Viét phuong trinh tong quét ctia mp(p) di qua diém A(1,2,-3) va song

X=3-5t
C 2 , X—y+3z+1=0 .
song voi hai duong thang chéo nhau | :{3)( y2y 220 valy:cy=-2+t.
— —7+42=
z=1+3t

> plane(pl,x-y+3*z+1=0,[X%,y,z]) :plane(p2,3*x-2*y-z+2=0, [X,Y,Z]):
line(11,[pl,p2]): line(12,[3-5*t,2+t,1+3*t],t)point(A,1,2,-3):
plane(p,[A,11,12]):Equation(p,[X.y.z]);

194 +29x-26y+572=0
Vi du 3: Viét PTTQ ctia mp(p) dia qua diém A(1;3;2) va chira duong thang (I):

X-2y+3=0
2x+3z2=0

> with(geom3d):
> plane(pl,x-2*y+3=0,[X,Y,z]):plane(p2,2*x+3*z=0, [X,Y,z]):
line(l,[pl,p2]):Equation(l, "t7);

6t --3t4

D: MDD

N w
—

[ an en?

> randpoint(B,1):  {liy diém B ngau nhién trén dudng thang (1)}

> point(A,1,3,2):line(11,[A,B]):Equation(ll, "t’):

{dung dwong thing I1 di qua A va B}

> plane(q, [I,11]):Equation(q, [x,y,z]);(mp(p) la mp chiral va 1 _cit nhau)
24+12x-16y+62=0

Doan lénh chung dé dan den két qua:

> plane(pl,x-2*y+3=0,[X,Y,.z]):

plane(p2,2*x+3*z=0, [x,y,z]):line(l,[pl,p2]):

randpoint(B, 1) :point(A,1,3,2):line(11,[A,B]):

plane(q, [1,11]):Equation(q, [X,y,z]);
24+12x-16y+6z=0

Vi du 4: (Ban doc ty giai)
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Viét phuong trinh cta mp(q) di qua diém B(0;-15) va chira duong thang

X=2-3t
(d):qy=-3+t.
z=1-2t
X=2+2t
Vi du 5: Viét PT mp(p) chira dudng thing (d1):4y=—1+t vasong song véi duong
z=1

thang (d2):x=Ly=1+t;z=3-t. (PH Hué 1998).

> restart;

> with(geom3d):

line(dl, [2+2*t,-1+t,1],t):line(d2,[1,1+t,3-t],t):

plane(p,[d1,d2]): Equation(p,[X,Y.z]):
Warning, the assigned name polar now has a global binding
2-x+2y+2z2=0

Vidu 6: (Ban doc tw giai) ‘
Viét phuong trinh mp(qg) va mp(p) song song véi nhau va lan lugt chira hai duong

thang
-8z+23=0 -22-3=0
(d1): X=ez ; (d2): X—el
y—4z+10=0 y+2z+2=0
(PH KTé-1995)
Vidu7:

IV. TAM GIAC.
1. Dung tam gidc co ba dinh l1a A, B, C.
Cuphéap: > triangle(T, [A, B, C], n)
- Trong d6: T la tén cua tam giac; n la danh sach tén cac truc toa do (thuong n =[x,y,z] )
[A, B, C] la tén cua ba dinh.
2. Dung tam gidc xdc dinh boi phwong trinh Ciia ba canh.
Cuphép: > triangle(T, [11, 12, 13], n)
- Trong do: T 1a tén ctia tam giac; n 1a danh sach tén cac truc toa d6 (thuong n =[x,y,z] )
[11, 12, 13] |a tén cta ba canh (xac dinh bdi cac phuong trinh da dinh trudce).

V. MAT CAU
1. Mt cdu di qua bon diém khong dong phing A, B, C, D.
Cu phéap: > sphere(s, [A, B, C, D], n, "centername®=m)

Trong d6: - s: la tén cua mit ciu

- n la danh sach tén cac truc toa do (thuong n =[x,y,z] )

- m la t&n cua tAm mit cau.

-[ A, B, C, D] la tén bén diém ma mit cau di qua.
2. Mdt cdu cé dwong kinh AB_ A, B la 2 diém phén biét.

6 KHAITHAC MOT SO TiNH NANG CUA PHAN MEM MAPLE 9.5 VA UNG DUNG
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Cu phap: > sphere(s, [A, B], n, “centername®=m)
Trong d6: - s: la tén cua mit ciu
- n la danh sach tén cac truc toa do (thuong n =[x,y,z] )
- m la t&n cua tAm mit cau.
3. Mt cdu c6 tam A va ban kinh bang rad .
Cu phap: > sphere(s [A, rad], n, "centername®=m)
Trong d6: - s: la tén ciia mat cau
- n la danh sach tén cac truc toa do (thuong n =[X,y,z] )
- m la tén cua tAm mat cau, ta dat tén cho tam dé tién khi goi né.
- [A, rad]: A la toa d6 tam, rad 1a d6 dai ban kinh.
Vi du: Mt cau s c6 tam A(l; —1;0) va ban kinh rad = 5, c¢6 phuong trinh |a:
>with(geom3d):

> sphere(s, [point(A,1,-1,0),5],[x,Y,z], centername =m);
S

> Equation(s, [X,Y,z]);
23+ X2 +y2+22-2x+2y=0

Ta biét, tim mit cdu 1a A. Nhung & trén ta da dat lai ten cho tdm cta mit cau s 1a m. Ta
tinh toa do cua tim m nhu sau:

> coordinates(m);
[1,-1,0]

3. Mdt cau cé tim A Va tiép xiic véi mdt phing p .
Cu phéap: > sphere(s, [A, p], n, "“centername®=m)

Trong d6: - s: 1a tén ciia mat cau

- n la danh sach tén cac tryc toa do (thuong n =[X,y,z] )

- m la tén cua tAm mat cau, ta dit tén cho tam dé tién khi goi no.

-[A, p]: A latoa do tam, p 1a mat phang tiép dién cia mit cau s.

Vi du:
Xét mat cau (s) 6 tim 1 (1;2;-2) va tiép xtic véi mit phang (p): x—2y+z-3=0.

Ta s& 1ap PT cua mit cau, xac dinh toa d6 tdm va tinh ban kinh ctia mit cau:

> restart;with(geom3d):
Warning, the assigned name polar now has a global binding

>point(A,l1,2,-2):plane(p,x-2*y+z-3=0, [X,Yy,z]):
print(Toa_do_cua A=coordinates(A));print(PT_mpP=Equation(p,[X,Y,

z])):
Toa do cua A=[1,2,-2]

PT mpP=(x-2y+z-3=0)

> sphere(s, [A,p]l.[X,Y,z], centername®=A):
“PT cua mat cau tam A va txuc voi
mp(P): " ;eq:=Equation(s, [X,Y,z]):
student[completesquare](eq,[X,Y,z]);
PT cua mat cau tam A va txuc voi mp(P):

KHAI THAC MOT SO TiNH NANG CUA PHAN MEM MAPLE 9.5 VA UNG DUNG 7
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(z+2)2—332+(y—2)2+(x—1)2:0

> "Tam cua mat cau: ;coordinates(A);
“Ban kinh mat cau: ;r:= radius(s);
Tam cua mat cau:

[1,2,-2]

Ban kinh mat cau:

46
3

4. Mdt cdu xdc dinh béi phwong trinh .
Cu phap: >  sphere(s, eqn, n, "centername®=m)
5. CAC Yéu té khdc lién quan dén mdt cau.
a) Dién tich ctia mit cau s.
Cu phap: > area(s);
b) Mit phang tiép dién p cia mit ciu s tai diém A.
Cu phap: > TangentPlane(p,A,s);
¢) Thé tich ctia mit ciu s.
Cu phap: > volume(s);
d) Phuong tich ctia mot diém M ddi voi mit cau s.
Cu phap: > powerps(M,s);
e) Mit phang dang phuong p cua hai mit cu s1 va s2.
Cu phap: > RadicalPlane(p, sl ,s2);
f) Kiém tra xem mp(p) c6 tiép xuc véi mit ciu (s) hay khong
Cu phap: > IsTangent(p,s);

Truwong hop PT mp(p) c¢é chira tham s, ta dung \énh sau dé Aim diéu kién ciia tham sé dé
mp(p) tiép xiic véi mat cau (s): > 1sTangent(p,s, >condition”):
condition;

g) Tinh béan kinh cia mat cau s.
Cu phap: > radius(s);

h) Tim tAm cua mat cau s.

Cu phap: > center(s);

Céac vi du:

Trong khdng gian véi hé truc toa d6 Dé cac vudng goc Oxyz cho mit cau (S) co
phuong trinh :

X2 +y2+22-2x—4y—-62=0
1) Xac dinh toa d6 tAm va tinh ban kinh ctia mit cau (S).
2) Xét vi tri twong dbi cia mat cau (S) véi mat phang (P): x+y—z+k=0 (kK 1a
tham s6)

8 KHAITHAC MOT SO TiNH NANG CUA PHAN MEM MAPLE 9.5 VA UNG DUNG
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3) Tim toa d6 giao diém cua (S) v6i duong thang (1) di qua hai diém
A(LL1), B(2;-15) va viét phuong trinh cac mat phang tiép dién cia (S) tai cac
giao diém do.

Hurdng dan gidi:

> restart:with(geom3d):
Warning, the assigned name polar now has a global binding

> sphere(s,xX"2+y"2+z"2-2*x-4*y-
6*z=0,[X,Y,z], "centername®=m):plane(p,x+y-z+k=0, [X,y,z]):
"Toa do tam m cua mat cau (s): ;coordinates(m); Ban kinh cua mat
cau (s): ; r:=radius(s);
Toa do tam m cua mat cau (s):

[1,2, 3]
Ban kinh cua mat cau (S):
r:=.,/14

> "PT mat phang p:  ;Equation(p,[X,Y.z]);
PT mat phang p:

X+y—-z+k=0

> "Khoang cach tu tam m den mp(p): ;d:=distance(m,p);
Khoang cach tu tam m den mp(p):

di=5 k|3

> "mp(p) tiep xuc voi mat cau s <=> d=r:"; "Hay ; solve(d=r,

{kP:

mp(p) tiep xuc voi mat cau s <=> d=r:

Hay

{k=./14 3}, {k=—/14 3}

> "mp(p) cat mat cau (s) <=> d<r: ; "Hay ;solve(d<r, {k});
mp(p) cat mat cau (s) <=>d<r:

Hay
{k<:/14 /3,-/14 /3 <k}

> "mp(p) khong cat mat cau (s) <=> d>r: ; Hay ; solve(d>r, {k});
mp(p) khong cat mat cau (s) <=> d>r:

Hay

{1/14 /3 <k} {k<-/14 3}

3)
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>line(l,[point(A,1,1,1),point(B,2,-1,5)]):
"PTTS cua duong thang di qua hai diem A, B: ;Equation(l,t);
PTTS cua duong thang di qua hai diem A, B:

[1+t1-2t 1+4t]

> intersection(obj,l,s): Toa do cac giao diem cua duong thang 1
voi mc(s)la nghiem cua he gom hai phuong trinh:";
Equation(l,t);Equation(s,[X,y,z]); “Giai he phuong trinh tren ta
duoc hai giao

diem: " ;M:=coordinates(l_intersectl s);N:=coordinates(l_intersect

2_S);
areinterls: "two points of intersection”
Toa do cac giao diem cua duong thang | voi mc(s)la nghiem cua he gom hai phuong \

trinh:
[1+t1-2t,1+41]
X>+y>+22-2x-4y—-62=0

Giai he phuong trinh tren ta duoc hai giao diem:

M:=[2,-1,5]
4 13 -5
N:= [7’ 7 7}

> "PT mat tiep dien cua mc(s) tai diem
M: " ;TangentPlane(pl,l _intersectl s,s):sort(Equation(pl,[X,y.,z]),
[x.y.z1);

PT mat tiep dien cua mc(s) tai diem M:
—X+3y-2z+15=0

> "PT mat tiep dien cuar mc(s) tai diem N: ;
TangentPlane(pl,l_intersect2_s,s):
P:=sort(Equation(pl,[X.,y.z]).[X.y.z]); Hay ;primpart(lhs(P),x)=0

PT mat tiep dien cuar mc(s) tai diem N:

_3x y 26z 15
Pyt 770

Hay
3X+y+26z+15=0

Vidu 2:

Trong khdng gian véi hé truc toa 46 Dé cac vudng goc Oxyz cho bon diém
A(6;-2;3), B(0;1,6), C(2;0;,-1), D(4,1,0).

1) Chtg minh rang A, B, C, D 1a bon dinh ctia mot tir dién.

2) Tinh thé tich cua ta dién ABCD.

3) Viét phuong trinh cia mit cau ngoai tiép tr dién ABCD. Xéc dinh toa do
tam va tinh ban kinh ctia mit cau do.

10 KHAI THAC MOQT SO TINH NANG CUA PHAN MEM MAPLE 9.5 VA UNG DUNG
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4) Xac dinh toa d6 tdm va tinh ban kinh ciia duong tron di qua ba diém A, B,

C.

Huong dan:
> restart:
>with(geom3d):

Warning, the assigned name polar now has a global binding

>point(A,6,-2,3):point(B,0,1,6):point(C,2,0,-1):point(D,4,1,0):
> AreCoplanar(A,B,C,D);
false

< Lénh trén cho két qua false chimg t6 4 diém A, B, C, D khong dong phang. Vay
chung la bon dinh ctia mot tir dién.
> gtetrahedron(T, [A, B, C, D]): The tich cua tu dien

ABCD: " ;V:=volume(T);
The tich cua tu dien ABCD:

V=12
@ Lénh gtetrahedron(T, [A, B, C, D]) dé dung tt dién ABCD.
>sphere(s,[A, B, C, D], [X,Y,z], "centername®"=m): PT mat cau di
qua 4 diem A, B, C, D: ;

student[completesquare] (Equation(s, [X,Y,.z]).,[X,Y.z]);
PT mat cau di qua 4 diem A, B, C, D:

(2-3)2=17+(y+1)*+(x-2)*=0

> "Toa do tam cua mat cau: ;coordinates(m);
Toa do tam cua mat cau:

[2,-1, 3]

> "Ban kinh cua mat cau: ;r:=radius(s);
Ban kinh cua mat cau:

ro=./17

< Trong Maple chua c6 1énh xac dinh giao tuyén cta mit phang voi mit cau. Vay
deé tinh ban kinh cta duong tron giao tuyén ta tinh theo céng thirc

2
R= \/rz _|:d(m,(ABC)):| _ trong do d(m,(ABc)) la khoang céch tir tim m cia mc(s) dén
mp(ABC).
> "PTTQ cua mp(ABC): ; plane(ABC,[A,B,C]):

Eq:=Equation(ABC, [X,Y,z]): primpart(lhs(Eq))=0;
PTTQ cua mp(ABC):

—X-2y+2=0
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> "Khoang cach tu tam m cua mc(s) den
mp(ABC) : " ;d:=distance(m,ABC);
Khoang cach tu tam m cua mc(s) den mp(ABC):

,_25
5

> "Ban kinh cua duong tron di qua ba diem A, B, C: ;
R:=sqrt(r"2-d"2);
Ban kinh cua duong tron di qua ba diem A, B, C:

R:zgf

>1line(l,[m,ABC]): PTTS cua duong thang d di qua tam m cua mc(S)
va vuong goc voi mp(ABC): ;Equation(l,t); Tam cua duong tron di
qua ba diem A, B, C la giao diem cua mp(ABC) va dt (d) ; Nen
toa do tam duong tron la nghiem cua he gom 2
PT:";Equation(l,t);Equation(s,[X,y,z]); Toa do tam cua duong
tron di qua ba diem A, B, C: ; intersection(0,1,ABC):
coordinates(0);

PTTS cua duong thang d di qua tam m cua mc(S) va vuong goc voi mp(ABC):

[2-18t, -1-36t, 3]
Tam cua duong tron di qua ba diem A, B, C la giao diem cua mp(ABC) va dt (d)
Nen toa do tam duong tron la nghiem cua he gom 2 PT:
[2-18t, -1-36t, 3]
B+x3+y?+2°-4x+2y-62=0

Toa do tam cua duong tron di qua ba diem A, B, C:

12 -1
55

V1. CAC PHEP DOI HINH TRONG KHONG GIAN.

1. Phép tinh tién

Xac dinh anh H1 cta hinh H qua phép tinh tién theo vecto AB
Cu phéap: > translation(H1, H, AB);

Trong d6 AB 1a doan thing dinh hudng.

2. Phép doi xitng

a) qua Mot mdt phing

Xac dinh anh H1 d6i xtig ctia hinh H qua mat phang (P)
Cu phéap: > reflection(Hl, H, P);

b) qua mét duwong thing
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Xac dinh anh H1 d6i xtig ctia hinh H qua dudng thang |.
Cu phéap: > reflection(H1l, H, 1);

c) qua mor diem v
Xac dinh anh H1 d6i xtmg ctia hinh H qua diém O
Cu phéap: > reflection(H1, H, 0);

3. Phép quay

Xac dinh anh H1 ctia hinh H qua phép quay %Q c0 truc quay la duong thang | va
goc quay o.

Cu phéap: > rotation(H1, H, a, 1);

Trong do

4. Phép vi twr

Xéc dinh dnh H1 ctia hinh H qua phép vi tu tim O ti sé k_ SV .

Cu phéap: > homothety(H1, H, k, 0);

Trong do

5. Phép déi xikng truot

Xac dinh anh H1 cta hinh H qua phép ddi xtmg truot gdm phép dbi ximg qua
mp(P) va phép tinh tién theo vecto AB.

Cu phéap: > rotation(H1, H, P, AB);

Trong d6 AB 1a doan thing dinh hudng.

6. Phép chiéu vudng géc

a) Xac dinh diém A1 12 hinh chiéu cia diém A trén duong thang | hoic mp(P).
Cu phéap: > rotation(Al, A, 1); hoac> rotation(Al, A, 1);

b) Xac dinh hinh chiéu I1 cua dudong(doan) thang | trén mp(P).
Cu phéap: > rotation(11, 1, P);
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Mot so tinh ning khac

DUNG(

Tim giao ciia cac d6i twong hinh hoc trong khong gian

Cu phap:
> intersection(obj, 11, 12) D
> intersection(obj, pl, p2) (2)
> Intersection(obj, 11, pl) 3
> intersection(obj, 11, s) (C))
> Intersection(obj, pl, p2, p3) (5)

* Lénh (1) tim giao diém cua hai duong thang , két qua 1a mot “diém” néu hai
duong thang cit nhau, ngugc lai két qua 1a “Null”.

Lénh (2) tim giao tuyen cua hai mat phing, két qua 1a mot “duong thang ”
néu hai mit phang cét nhau, nguoc lai két qua 1a “Null”,

Lénh (3) tim glao diém cua duong thang va mit phang, két qua 1a mot “diém”
néu duong thang va miat phang cét nhau, nguoc lai ket qua la “Null”.

Lénh (4) tim giao diém cua duong thang va mit cau

Lénh (5) tim giao diém ciia ba mat phang
Con obj 1 tén cua dbi tuong dung duoc.

Kiém tra xem ba diém A, B, C c6 thing hang hay khong
Cu phép: > AreCollinear(A,B,C);

Kiém tra xem cic ddi twong cé6 dong phiang hay khong
Kiém tra xem 4 diém A, B, C, D ¢6 dong phang hay khéng

Cu phap:

>with(geom3d):

> AreCoplanar(A,B,C,E);

Kiém tra xem hai dwong thang 11, 12 ¢6 dong phang hay khéng
Cu phap:

>with(geom3d):

> AreCoplanar(11,12);

Cha y: Néu cac diém A, B, C, D hoidc cac duong thang 11, 12 déng phang dong
phang thi két qua hién thi 1a true.

TINH TOAN

Goc:

Cu phap:
>FindAngle(ll, 12) (@D
>FindAngle(pl, p2) (2)
>FindAngle(sl, s2) 3)
>FindAngle(ll, pl) 4
>FindAngle(A, T) (5)

* Lénh (1) tinh goc gitra hai duong ‘Eh:fmg 11, 12 néu chung cat nhau
Lénh (2) tinh goc gitra hai mat phang pl, p2
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Lénh (3) tinh goc gilra hai mat cr?lu cat nhau 7
Lénh (4) tinh goc gitta duong thang 11 va mat phang pl.
Lénh (5) tinh goc A cua tam giac T, khi A 1a dinh ctua T.

Khoang cach:
Khodng cdch giita hai diém phdn biét A, B
Cu phap: >distance(A,B);
Khodng cdch giita hai dwong thang 11 va 12
Cl phéap: >distance(11,12);
Khodng cdch giiva hai mdt phang (p1) va ( p2)
Cu phéap: >distance(pl,p2);
Khodng cdch tir mét diém A dén mét dwong thang |
Cu phép: >distance(A, 1) ;
Khodng cdch tir mét diém A dén mét mdt phang (p)
Cu phéap: >distance(A,p);
Khodng cdch giita duong thang | va mdt phang (p) song song Véi [
Cu phéap: > distance(l,p);
Dung duong thang hodc mit phang song song
Cu phap: > paralell(w,u,Vv);
+w |2 tén cua duong thang hodc mit phang dung dugc
+u la diém hodc dudng thang
+ v 1a duong thang hoic mit phang
Chuy:
- Néu u 14 diém con v 1a duong thang (hodc mat phang ) thi w 13 duong thing
(hodc mit phang ) di qua diém u va song song véi duong thang (mit phing ) v.
- Néu u 1a duong thang va v 1a duong thang thi w 1 mit phing chira u va song
song Véi v.
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