Various types of straight equations



Example

* Given four points A; (X, ¥4, 21), A2 (X2, Y2, 22), A3(x3,¥3,23) and

A4(X4, Va4, Zs). Write equations:

Plane (nnockoctn) A A, As

straight line (npamon) 4, A,

straight line A, M, perpendicular to the plane A; A, A;

straight line A,N, parallel lineto A; A,

plane passing through a point A, perpendicular to the line A; A,

Elalcl:élulate the sinus of the angle between the line A; A, and a plane A4
2 413

Calculate the cosine of the angle between the coordinate plane Oxy and
a plane A1 A, As

1.1. A,(3,1,4), A,(-1,6,1), A5(-1,1,6), A(0,4, —1).



Solution a

* Use the following formula for task a T—-T, Y-y zZ-—2
Tp—Ty Y-V -3 | =0
3 — %y, Y3 — Uy #3T%

a)  A,(3,14), 4,(—1,6,1), A5(—1,1,6)

x—3 y—1 z-4
—1-3 6—-1 1—-4|=0
-1-3 1—-1 6-5
x—3 y—1 z—-4
—4 5 -3 1=0
—4 0 1

=>x-3)6)—-(@y-1)(-4+12)+(z—4)(+20) =5x—15—-8y + 8+ 20z—80 =
—=5x -8y +20z—-87=0



Solution b

e Use formula -2, _y-y _ z-2

*q oLy Y2 — Y, 22— &

. 4,(3,1,4), A,(—1,6,1)




Solution ¢

*Useformula z-=z, v-y _z-2

m n p

c A, M
. 4,(0,4,—1)

x __y—4 z+1

5 —38 20



Solution d

¢ AN

¢ A,(04,-1)

¢ A4,(3,1,4), A,(~1,6,1)

o X7Xa _ YTVa _ Z7Z4 X _y74 _z#l _ x _y-4 _ zZHl
X1—X> o V1—Y>2 - Z1—Z9 3+1 - 1-6 - 4—-1 4 - -5 - 3



Solution e

° A4(0)4; _1)
*«A,(3,1,4), A,(—1,6,1)
° N(_415;_3)

e —4x+5(y—4)—3(z+1)=0
e —4x+5y—3z—23=0



Solution f

|Am + Bn + Cp|
ﬂ2+8.2+@\/m2+n2+p2.

e Use formula | cos(f, )| = siny =
¢« 4,(0,4,—1)
*«A,(3,1,4), A,(—1,6,1), A;(—1,1,6)
¢ Al A4_ S = (_3,3, _5)

|5(—3)+(—8)3+20(-5)| _ |-15—24-100| _
+(—8)2+202,/(=3)2+32+(=5)2  V25+64+400V/9+9+25
~ 0,96

* Siny = \/52
139
V48943




Solution g

e Use formula cos p = cos(fi]; i) = & = A142+B’BZ+0102 :
Inullngl /42 4 B2 + C2,/A% + BE + C3

0«5+0+(—8)+1x20 20

— N

~y

" COS@ = V1/52+(=8)2+202 489 9




Example

1. Hanbnl BepmuHbl TpeyroibHuka ABC': A(zy,y1),
B(z,,y,), C(z3,y;)- HaliTh:

a) ypaBHeHHe CTOPOHbI AB;

6) ypaBHeHue BbicoThl C H;

B) ypaBHeHHe MeanaHbl AM;

r) Touky N nepecedyenuss Meguansl AM u BoicoTsl CH;

1) ypaBHeHHe npsMoii, npoxoasmieit yepe3 Bepwuny C napaJ-
neJbHO cTopoHe AB;

e) paccrosinde ot To4ku C no npsimoi AB.
1.1. A(-2,4), B(3,1), C(10,7).



1.1. A(-2,4), B(3,1), C(10,7).

Solution a
 Use formula cime e Rk | WY e | B
*q =9ty Y2 — ¥, g =%y
JXt2 _y—4 _ x+2 _y—4 _ _ 9.
i Eriadaraie i 3(x+2)=5(y—4)>—-3x—-5y+

3
14 =0



1.1. A(-2,4), B(3,1), C(10,7).
Solution b ( h B(3,1), C )

* According to formula y=kz+b (k=tga).

4=-2k+b __., o
{1:3k+b:>3_ 5k = k = —3/5

2. Eciu npsimMble 3asanbl ypaBHenuamu Buja (3.20) y, = k,z+b, ny, =
= k,z + b,, TO yron ¢ mMexay HuUMH (C TOYHOCTBIO O CMEXHOIO) HAXOAMTCH

no ¢popmyne
ky — k,

1+ kk,
Jns Ttoro 4robbl mpsMble ObIIH napansienbHbl, HeobxonumMo, 4Tobnl BbINOM-

HAJNIOCh PaBeHCTBO k; = ky, a AN MX NEpNeHAUKYISPHOCTH Heobxoaumo u
AOCTAaTO4YHO, 4TObBI k) ky = —1.

ek, =5/3

gy = (3.28)



1.1. A(-2,4), B(3,1), C(10,7).
Solution b ( h B(3,1), € )

e Use formula v —yo = k(z — x);

cy—7=2%(x—10)OR —2x+y+==0



| 1.1. A(-2,4), B(3,1),
Solution ¢

* Use formula for mean of BC ~ _ _ %, + 22,

3+10 1+7

—65andy———4

X =

Now, using two known points A and M, we compose the equation

median AM
X+ 2 _y—4

65+2 4—4

OR 8.5y —36 =10



1.1. A(-2,4), B(3,1), C(10,7).
Solution d ( h B(3,1), Cf )

( 5 29
.<_§x+Y+?—O=>‘_5/3 " | = -14.16
| 85y-36=0 8.5
. 129/3 118,16
= 82,16 + 36 = - = —8,34
—36 85| T
‘—5/3 29/3| _, _60  _ _493

—36 = Tla1e



| 1.1. A(=2,4), B(3,1), C(10,7).
Solution e

* If it goes by C point, then it is parallel to AB which is equal to k =
— 3/5. Thenuse formula y -y, = k(z - z4):

+y—7=—2%(x—10) OR Zx+y—13=0



1.1. A(-2,4), B(3,1), C(10,7).
Solution f ( h B(3,1), Cf )

|Azy, + By, + C|

e Use formula d= : .
VA¢ + B?

e > —3x—5y+14=0

C g _ |=3%10-5%7+14] _ 51 __
d =|CH| = Totics? v 8,74




