
Various types of straight equations



Example
• Given four points !!(#!, %!, &!), !"(#", %", &"), !#(##, %#, &#) and 
!$(#$, %$, &$). Write equations:

a) Plane (плоскости) !! !" !#
b) straight line (прямой) !! !"
c) straight line !$ (, perpendicular to the plane !! !" !#
d) straight line !$), parallel line to !! !"
e) plane passing through a point !$ perpendicular to the line !! !"
f) Calculate the sinus of the angle between the line !! !$ and a plane !!!" !#
g) Calculate the cosine of the angle between the coordinate plane Oxy and 

a plane !! !" !#



Solution a
• Use the following formula for task a

a) !!(3,1,4), !"(−1,6,1), !#(−1,1,6)

* − 3 + − 1 , − 4
−1 − 3 6 − 1 1 − 4
−1 − 3 1 − 1 6 − 5

= 0

* − 3 + − 1 , − 4
−4 5 −3
−4 0 1

= 0

Þ * − 3 5 − + − 1 −4 + 12 + , − 4 +20 = 5* − 15 − 8+ + 8 + 20, − 80 ⇒
Þ5* − 8+ + 20, − 87 = 0



Solution b

• Use formula

• !!(3,1,4), !"(−1,6,1)
•
• #$%&$% =

'$!
&$! =

($)
!$) ⇒

#$%
% = '$!

* = ($)
$%



Solution c

• Use formula

• !) ,
• !)(0,4, −1)
• #* =

'$)
$+ = (,!

"-



Solution d

• !).
• !) 0,4, −1
• !!(3,1,4), !" −1,6,1
• #$#!
#"$##

= '$'!
'"$'#

= ($(!
("$(#

⇒ #
%,! =

'$)
!$& =

(,!
)$! ⇒

#
) =

'$)
$* = (,!

%



Solution e

• !) 0,4, −1
• !!(3,1,4), !" −1,6,1
• N(-4,5,-3)

• −4/ + 5 2 − 4 − 3 3 + 1 = 0
• −4/ + 52 − 33 − 23 = 0



Solution f

• Use formula
• !) 0,4, −1
• !!(3,1,4), !" −1,6,1 , !%(−1,1,6)
• !! !) 5 = (−3,3, −5)

• 5678 = * $% , $+ %,"-($*)
*#,($+)#,"-# ($%)#,%#,($*)# =

|$!*$")$!--|
"*,&),)-- 1,1,"* =

!%1
)+1 )% ≈ 0,96



Solution g

• Use formula 

• ;<58 = -∗*,-∗ $+ ,!∗"-
! *#,($+)#,"-# =

"-
)+1 ≈ 0,9



Example



Solution a

• Use formula

• #,"%," =
'$)
!$) ⇒

#,"
* = '$)

$% ⇒ −3 / + 2 = 5 2 − 4 ⇒ −3/ − 52 +
14 = 0



Solution b

• According to formula

• =4 = −2> + ?
1 = 3> + ? ⇒ 3 = −5> ⇒ > = −3/5

• >" = 5/3



Solution b

• Use formula

• 2 − 7 = *
% ∗ / − 10 CD − *

% / + 2 +
"1
% = 0



Solution c

• Use formula for mean of BC

/ = %,!-
" = 6.5 F7G 2 = !,3

" = 4

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

/ + 2
6.5 + 2 =

2 − 4
4 − 4 CD 8.52 − 36 = 0



Solution d

• I−
*
% / + 2 +

"1
% = 0

8.52 − 36 = 0
⇒ −5/3 1

0 8.5
⇒ −14.16

• 29/3 1
−36 8.5

⇒ 82,16 + 36 = !!+,!&
$!).!& ⇒ −8,34

• −5/3 29/3
0 −36 ⇒ &-

$!).!& = −4,23



Solution e

• If it goes by C point, then it is parallel to AB which is equal to > =
− 3/5. Then use formula

• 2 − 7 = − %
* ∗ / − 10 CD %

* / + 2 − 13 = 0



Solution f

• Use formula

• ⇒ −3/ − 52 + 14 = 0

• G = JK = |$%∗!-$*∗3,!)|
($%)#,($*)# = *!

%) ≈ 8,74


