
 

 

 
 

Answer on Question #61283 –Math– Calculus 
 

Question 
 

Derive the equation of the right circular cone generated by rotating the line 6x=3y=2z about the 
line 2x=-2y=-z. 

                                                        Solution 

Write the equation of a line 2𝑥 = −2𝑦 = −𝑧 as 
𝑥
1

2

=
𝑦

−
1

2

=
𝑧

−1
. The equation of plane 

perpendicular to given line has the form 𝑥 − 𝑦 − 2𝑧 + 𝐷 = 0, where 𝐷 – constant. 

Line represented by equation 
𝑥−𝑥0

𝑚
=

𝑦−𝑦0

𝑝
=

𝑧−𝑧0

𝑞
 (𝑠(𝑚, 𝑝, 𝑞) is the direction vector of the straight line) 

and plane 𝐴𝑥 + 𝐵𝑦 + 𝐶𝑧 + 𝐷 = 0 (𝑛⃗⃗(𝐴, 𝐵, 𝐶) is a normal vector of plane). Hence we get the 

condition for line and plane 𝐴𝑚 + 𝐵𝑝 + 𝐶𝑞 = 0 to be parallel. Line is perpendicular to the plane 

only if the direction vector of the straight collinear to the normal vector of this plane: 

𝐴

𝑚
=

𝐵

𝑝
=

𝐶

𝑞
. 

Plane 𝑥 − 𝑦 − 2𝑧 + 𝐷 = 0 has normal vector (1, −1, −2), and line 2𝑥 = −2𝑦 = −𝑧 or 
𝑥
1

2

=
𝑦

−
1

2

=

𝑧

−1
 has direction vector (

1

2
, −

1

2
, −1). Vectors are collinear, this means that the plane and the 

straight line are perpendicular.  

 Find the point of intersection of lines 2𝑥 = −2𝑦 = −𝑧 and 6𝑥 = 3𝑦 = 2𝑧. 

{
6𝑥 = 3𝑦 = 2𝑧

2𝑥 = −2𝑦 = −𝑧
 → (0,0,0) – the center of the cone. 

Choose some point on the line 2𝑥 = −2𝑦 = −𝑧. Let 𝑧 = ℎ, hence 𝑦 =
ℎ

2
, 𝑥 = −

ℎ

2
. Find the 

equation of the plane perpendicular to the axis of rotation passing through the point. 

−
ℎ

2
−

ℎ

2
𝑦 − 2ℎ + 𝐷 = 0 → 𝐷 = 3ℎ → 𝑥 − 𝑦 − 2𝑧 + 3ℎ = 0 

Find the point of intersection of line 6𝑥 = 3𝑦 = 2𝑧 and plane 𝑥 − 𝑦 − 2𝑧 + 3ℎ = 0. 

{
6𝑥 = 3𝑦 = 2𝑧

𝑥 − 𝑦 − 2𝑧 + 3ℎ = 0
  

Let 𝑧 = 6𝑡, where t some number. From first equation get 𝑡 = 4𝑦, 𝑥 = 2𝑡. Substituting the 
obtained values into the second equation of the system get 

2𝑡 − 4𝑡 − 12𝑡 + 3ℎ = 0 → 3ℎ = 14𝑡 𝑡 =
3ℎ

14
. Therefore 𝑥 =

3ℎ

14
, 𝑦 =

6ℎ

7
, 𝑧 =

9ℎ

7
. 

Find the radius of rotation for that point around the axis 2𝑥 = −2𝑦 = −𝑧 using distance formula 

between two point 𝑑 = √(𝑥2 − 𝑥1)2 + (𝑦2 − 𝑦1)2 + (𝑧2 − 𝑧1)2. 

𝑅 = √(
3ℎ

7
+

ℎ

2
)

2

+ (
6ℎ

7
−

ℎ

2
)

2

+ (
9ℎ

7
− ℎ)

2

= √
210

196
ℎ. 

Write the equation of the circle of rotation for the point 𝑥 =
3ℎ

14
, 𝑦 =

6ℎ

7
, 𝑧 =

9ℎ

7
. 

 
 



 

 

 
 

{

𝑥 − 𝑦 − 2𝑧 + 3ℎ = 0

(𝑥 +
ℎ

2
)

2

+ (𝑦 −
ℎ

2
)

2

+ (𝑧 − ℎ)2 =
210

196
ℎ2

 

We find from the first equation ℎ, and substitute into the second equation and get: 

ℎ =
𝑦+2𝑧−𝑥

3
  

(𝑥 +
𝑦 + 2𝑧 − 𝑥

6
 )

2

+ (𝑦 −
𝑦 + 2𝑧 − 𝑥

6
 )

2

+ (𝑧 −
𝑦 + 2𝑧 − 𝑥

3
 )

2

=
210

196
(

𝑦 + 2𝑧 − 𝑥

3
 )

2

 

 
 
 

(
𝑦 + 2𝑧 + 5𝑥

6
 )

2

+ (
5𝑦 − 2𝑧 + 𝑥

6
 )

2

+ (
𝑧 − 𝑦 + 𝑥

3
 )

2

=
5(𝑦 + 2𝑧 − 𝑥)2

42
 

As result get 
7(𝑦 + 2𝑧 + 5𝑥)2 + 7(5𝑦 − 2𝑧 + 𝑥)2 + 28(𝑧 − 𝑦 + 𝑥)2 = 30(𝑦 + 2𝑧 − 𝑥)2 

7(𝑦2 + 4𝑧2 + 25𝑥2 + 4𝑦𝑧 + 10𝑥𝑦 + 20𝑧𝑥) + 7(25𝑦2 + 4𝑧2 + 𝑥2 − 20𝑦𝑧 + 10𝑥𝑦 − 4𝑥𝑧) + 
+28(𝑧2 + 𝑦2 + 𝑥2 − 2𝑧𝑦 − 2𝑥𝑦 + 2𝑥𝑧) = 30(4𝑧2 + 𝑦2 + 𝑥2 + 4𝑧𝑦 − 2𝑥𝑦 − 4𝑥𝑧) 

180𝑦2 + 180𝑥2 − 36𝑧2 − 288𝑧𝑦 + 144𝑥𝑦 + 288𝑥𝑧 = 0 
Thus, equation of cone is 

5𝑦2 + 5𝑥2 − 𝑧2 − 8𝑧𝑦 + 4𝑥𝑦 + 8𝑥𝑧 = 0 
Answer: 5𝑦2 + 5𝑥2 − 𝑧2 − 8𝑧𝑦 + 4𝑥𝑦 + 8𝑥𝑧 = 0. 
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