
Optical trigonometry 

We know that the light source is radiated and emitted in all directions. The speed of each ray 

of light is 300,000 kilometers per hour. The following options can be calculated to check for a 

light ray or more than one light: 

1- The propagation of a ray of light along one of the axes of the coordinates (ox), (oy), (oz) 

2-  Images of the emission of a light ray on the oxy coordinate plane 

3-  Images of a ray of light emitting in the coordinate axis (oxyz) 

 

1. Emission of a ray of light along one of the coordinate axes (ox, oy, oz): Given the constant 

speed of light, we can write: 

𝑉𝑋 = 𝑉𝑥
𝑉𝑌 = 𝑉𝑦
𝑉𝔷 = 𝑉𝑧

} = 300,000 𝑘𝑚 𝑠𝑒𝑐⁄  

 

2. Images of the emission of a ray of light on the oxy coordinate plane: Given the constant 

speed of light, we can write: 

VX
2 + VY

2 = (300,000 km/sec )² 

 

3. Images of a ray of light emitting in the axis of space (oxyz). Given the constant speed of 

light, we can write: 

Vx
2 + V𝑌

2+V𝔷
2 = (300,000 km/sec )² 

 

1-2- On the (oxy) coordinate plate: 

As each ray is propagated linearly along√𝑥2 + 𝑦2, the formula for the speed of light 

propagation along√𝑥2 + 𝑦2 must also be calculated. Therefore, in the case of the spacecraft 

velocity equation (oxyz), the light emission rate formula is calculated linearly. (On the oxy 

coordinate plate) and then formulated the light emission velocity equal to 300,000 km / h. 

𝑉𝑠 =
𝑥 ∙ 𝑉𝑥 + 𝑦 ∙ 𝑉𝑦

√𝑥2 + 𝑦2
=  300,000 km/sec 

We will have 𝑉𝑠 images on two axes: 



VX = Vs. Cosα
VY = Vs. Sinα

} ⇛ 𝑡𝑎𝑛𝛼 =
VY
Vx

=
𝑦

𝑥

{
  
 

  
 𝐶𝑜𝑠𝛼 =

1

√1 + 𝑡𝑎𝑛 𝛼2
=

1

√1 +
𝑦2

𝑥2

𝑆𝑖𝑛𝛼 =
𝑡𝑎𝑛𝛼

√1 + 𝑡𝑎𝑛 𝛼2
=

𝑦
𝑥

√1 +
𝑦2

𝑥2

 

VX = Vs. Cosα = 
𝑥 ∙ 𝑉𝑥 + 𝑦 ∙ 𝑉𝑦

√𝑥2 + 𝑦2
 .

𝑥

√𝑥2 + 𝑦2
=
𝑥(𝑥 ∙ 𝑉𝑥 + 𝑦 ∙ 𝑉𝑦)

𝑥2 + 𝑦2
 

VY = Vs. Sinα = 
𝑥 ∙ 𝑉𝑥 + 𝑦 ∙ 𝑉𝑦

√𝑥2 + 𝑦2
 .

𝑦

√𝑥2 + 𝑦2
=
𝑦(𝑥 ∙ 𝑉𝑥 + 𝑦 ∙ 𝑉𝑦)

𝑥2 + 𝑦2
 

𝑽𝒔 =
𝒙 ∙ 𝑽𝒙 + 𝒚 ∙ 𝑽𝒚

√𝒙𝟐 + 𝒚𝟐
=  𝟑𝟎𝟎, 𝟎𝟎𝟎 𝐤𝐦/𝐬𝐞𝐜 

 

 

Δ
ABC ⇒ {

AC⃗⃗⃗⃗  ⃗ = V𝑥

CB⃗⃗⃗⃗  ⃗ = V𝑦
 

 

Δ
AEH ⇒ {

AH⃗⃗⃗⃗  ⃗ = Vx

HE⃗⃗⃗⃗  ⃗ = VY
 

 

Δ
ABC ⇒

VCB
VAC

=
Vy

Vx
= tanθ 

 

Δ
AEH ⇒

HE̅̅ ̅̅

AH̅̅ ̅̅
= tanα =  

Y

x
 

 
Δ
ABE ⇒ VAE = VAB ∙ cos(θ − α) 

 

 

 

cos (θ -  α) =cos α. cos θ + sin α. sin θ 

cos α = 
1

√1+𝑡𝑎𝑛²𝛼
=

1

√1+
𝑦2

𝑥2

=
𝑥

√𝑥2+𝑦2
 

A

B

C

o x

y

H

E

? ?
θ 

α 



sin α = 
𝑡𝑎𝑛 𝛼

√1+𝑡𝑎𝑛²𝛼
=

𝑦
𝑥⁄

√1+
𝑦2

𝑥2

=
𝑦

√𝑥2+𝑦2
 

cos θ = 
1

√1+𝑡𝑎𝑛²𝜃
=

1

√1+
𝑉²𝑦

𝑉²𝑥

=
𝑉𝑥

√𝑉²𝑥+𝑉²𝑦

 

sin θ = 
𝑡𝑎𝑛𝜃

√1+𝑡𝑎𝑛²𝛼
=

𝑉𝑦
𝑉𝑥
⁄

√1+
𝑉²𝑦

𝑉²𝑥

=
𝑉𝑦

√𝑉²𝑥+𝑉²𝑦

 

cos(θ - α)= 𝑥

√𝑥²+𝑦²
∙

𝑉𝑥

√𝑉²𝑥+𝑉²𝑦
+

𝑦

√𝑥2+𝑦²
∙

𝑉𝑦

√𝑉²𝑥+𝑉²𝑦
=

𝑥.𝑉𝑥+𝑦∙𝑉𝑦

√𝑥2+𝑦²∙√𝑉²𝑥+𝑉²𝑦
⇒ {

𝑉𝐴𝐵 = √𝑉²𝑥 + 𝑉²𝑦      

𝑉𝐴𝐸 = 𝑉𝐴𝐵 ∙ 𝑐𝑜𝑠(θ − α)
 

 

𝑉𝐴𝐸 = √𝑉²𝑥 + 𝑉²𝑦 ∙
𝑥. 𝑉𝑥 + 𝑦 ∙ 𝑉𝑦

√𝑥2 + 𝑦² ∙ √𝑉²𝑥 + 𝑉²𝑦

=
𝑥. 𝑉𝑥 + 𝑦 ∙ 𝑉𝑦

√𝑥2 + 𝑦²
  

𝑉𝐴𝐻 = 𝑉x = 𝑉𝐴𝐸  ∙ 𝑐𝑜𝑠 𝛼 =
𝑥 ∙ 𝑉𝑥 + 𝑦 ∙ 𝑉𝑦

√𝑥2 + 𝑦2
∙

𝑥

√𝑥2 + 𝑦2
=
𝑥(𝑥 ∙ 𝑉𝑥 + 𝑦 ∙ 𝑉𝑦)

𝑥2 + 𝑦2
 

𝑉𝐻𝐸 = 𝑉𝑌 = 𝑉𝐴𝐸  ∙ 𝑠𝑖𝑛 𝛼 =
𝑥 ∙ 𝑉𝑥 + 𝑦 ∙ 𝑉𝑦

√𝑥2 + 𝑦2
∙

𝑦

√𝑥2 + 𝑦2
=
𝑦(𝑥 ∙ 𝑉𝑥 + 𝑦 ∙ 𝑉𝑦)

𝑥2 + 𝑦2
 

(OXY){OA̅̅ ̅̅ |
𝑥
𝑦 ⇒ OA⃗⃗⃗⃗  ⃗ ⇒ AE⃗⃗⃗⃗  ⃗ |

𝑉x =
𝑥(𝑥∙𝑉𝑥+𝑦∙𝑉𝑧)

(𝑥2+𝑦2)

𝑉𝑌 =
𝑦(𝑥∙𝑉𝑧+𝑦∙𝑉𝑦)

(𝑥2+𝑦2)

} 

(OXZ){|
x
z
⇒ |

Vx =
𝑥(x∙Vx+z∙Vz)

(x2+z2)

Vʓ =
z(x∙Vx+z∙Vz)

(𝑥2+z2)

} 

(OXYZ) VT = √V2x + V2y + V²z 

0 < VT ≤ 300.000 
km

sec⁄  

 

1-3- In (oxyz) space: In 3D space (oxyz) the velocity (Vs) will be equal to (300,000 km / sec) and 

will have 3 images on the coordinate axes (ox, oy, oz). 

Vs= 300,00 km/sec 

𝑉𝑥 =
𝑥(𝑥 ∙ 𝑉𝑥 + 𝑦 ∙ 𝑉𝑦)

𝑥2 + 𝑦2

𝑉𝑌 =
𝑦(𝑥 ∙ 𝑉𝑥 + 𝑦 ∙ 𝑉𝑦)

𝑥2 + 𝑦2

𝑉𝔷 =
𝑧(𝑥 ∙ 𝑉𝑥 + 𝑧 ∙ 𝑉𝑧)

𝑥2 + 𝑧2 }
  
 

  
 

⇛ 𝑉𝑠 = √𝑉²𝑥 + 𝑉²𝑦 + 𝑉²𝔷 = 300,00 km/sec 



Therefore, with the stability of the above, we will have the basis of the basic relationships in 

optical trigonometry: 

 

(𝑜𝑥𝑦)

{
  
 

  
 𝑆𝑖𝑛 𝛼 =

𝑦

√𝑥2 + 𝑦2

𝐶𝑜𝑠 𝛼 =
𝑥

√𝑥2 + 𝑦2

𝑇𝑎𝑛 𝛼 =
𝑦

𝑥
                 

 

(𝑜𝑥𝑧)

{
  
 

  
 𝑆𝑖𝑛 𝛽 =

𝑧

√𝑥2 + 𝑦2

𝐶𝑜𝑠 𝛽 =
𝑥

√𝑥2 + 𝑦2

𝑇𝑎𝑛 𝛽 =
𝑧

𝑥
                  

 

(𝑜𝑦𝑧)

{
  
 

  
 𝑆𝑖𝑛 𝛾 =

𝑧

√𝑦2 + 𝑧2

𝐶𝑜𝑠 𝛾 =
𝑦

√𝑦2 + 𝑧2

𝑇𝑎𝑛 𝛾 =
𝑧

𝑦
                  

 

Given the proof of the initial relations in optical trigonometry, we can prove the relation of 

convex trigonometry to optical trigonometry: In convex trigonometry the relations (x, y, z) are 

defined by the following relation: 

(
𝑧

𝑥
=

𝑧

𝑦
.
𝑦

𝑥
)       (3-1) 

Convex triangles are defined by the relationships between (x, y, z) on the surface of the sphere 

or the surface of any curve in space. Images of each point on each curve in space are defined 

by 3 images in 3 coordinate source plates. 

On page (oxy) 
𝑦

𝑥
= tan𝛼, on page (oxz)  

𝑧

𝑥
= tan𝛽 and on page (oyz)  

𝑧

𝑦
= tan 𝛾 and 

based on the three relationships, Relationship (3-1) is defined: 

𝑧

𝑥
=

𝑧

𝑦
.
𝑦

𝑥
(tan𝛽 = tan 𝛾. tan 𝛼)      (3-2) 

We can now consider the relationship (3-2) with the basic relations of optical trigonometry. 

Now, by proving the relationships of optical trigonometry with convex trigonometry, we now 

turn to proving dynamic trigonometry with optical trigonometry and convex trigonometry. 

In dynamic trigonometry the relationships between (𝑉𝑥, 𝑉𝑦, 𝑉𝑧) are defined by the following 

relation: 



(
𝑉𝑧

𝑉𝑥
=

𝑉𝑧

𝑉𝑦
. )     (4-1) 

(oxy)  
𝑉𝑦

𝑉𝑥
=tan 𝜃𝑥𝑦 

(oxz)  
𝑉𝑧

𝑉𝑥
=tan 𝜃𝑥𝑧 

(oyz)  
𝑉𝑧

𝑉𝑦
=tan 𝜃𝑦𝑧 

The proof of the above relationships can be found on the site (www.p3m.ir) under the 

heading "Dynamic Trigonometry". 

Given the proof of the above relationships in multiple trigonometry, optical trigonometry can 

be seen as the basic trigonometry in the world of physics, mechanics and modern 

mathematics. 

 

Result: 

In physics, mechanics, mathematics (P3M) we have several types of trigonometry: 

1- Euclidean Triangle (Pythagoras):                 Sin²α+Cos²α = 1      

2- Convex triangles:    tan𝛽 = tan 𝛾. tan𝛼 

3- Dynamic trigonometry:   tan 𝜃𝑥𝑧 = 𝑡𝑎𝑛 𝜃𝑦𝑧 . 𝑡𝑎𝑛 𝜃𝑥𝑦 

4-  Optical trigonometry : 

 

𝑉𝑥 =
𝑥(𝑥∙𝑉𝑥+𝑦∙𝑉𝑦)

𝑥2+𝑦2

𝑉𝑌 =
𝑦(𝑥∙𝑉𝑥+𝑦∙𝑉𝑦)

𝑥2+𝑦2

𝑉𝔷 =
𝑧(𝑥∙𝑉𝑥+𝑧∙𝑉𝑧)

𝑥2+𝑧2 }
 
 

 
 

⇛ 𝑉𝑠 = √𝑉²𝑥 + 𝑉²𝑌 + 𝑉²𝔷 = 300,00 km/sec 

 

Pythagoras + Newton + Einstein = Mahbod 

 

Modern Physics= Relativity Physics + Physics  Classical+ (Sin²α + Cos²α = 1)  

 

The above relationships have been substantiated throughout the chapter. If necessary, many 

problems can be calculated, such as the Euclidean trigonometry (Pythagoras), which is based 

on the relationship (Sin²α + Cos²α = 1) and has many applications in the science world. 


