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"Geometry has two great treasures: one is the Theorem of 

Pythagoras, and the other the golden ratio ; the first we may 

compare to a measure of gold, the second we may name a 

precious jewel." 

Johannts Kepler(1571-1630) 

What is the Golden Ratio?

In mathematics and the arts, two quantities are in

the golden ratio if the ratio between the sum of

those quantities and the larger one is the same as

the ratio between the larger one and the smaller.



The most beautiful things that catch our eyes are 
the ones that the most symmetrical.

Nature is replete with such beauty- whether trees, 
flowers, seeds, vegetables, fruits and so on.. We 
are more likely to notice a symmetrical body and 
proportional face. We also find certain buildings 
and monuments more attractive than others 
because they have mathematical symmetry built 
into them.

Things that appeal to us seem to confirm to a 
golden ratio. In this paper I would like to discuss 
about what is golden ratio and where do we find 
it in nature and life? 



In mathematics two quantities are said to 

be in the golden ratio if the ratio between 

the sum of those quantities and the larger 

one is the same as the ratio between the 

larger one and the smaller. The golden 

ratio is approximately 1.6180339887 



This ratio is usually denoted by       (phi)

as it is the first letter in name of Greek Sculptor 

Phidias,who first used this ratio in the statues 

named “PARTHENON”



Other names frequently used for the golden ratio are –

 Golden mean

 Golden number

 Extreme and mean ratio

 Medial section,

 Divine proportion, 

 Divine section

 Golden proportion

 Golden cut 

 Mean of Phidias



Two quantities (positive numbers) a and b are said to be in the golden ratio

From right equation we have

which can be substituted in the left part, giving 

Cancelling b yields



Multiplying both sides by and rearranging terms 

leads to

The only positive solution to this quadratic equation is

Let's Illustrate this with figure:

A                  B          C        

=AB/BC=AC/AB



Some Properties::-

1.Golden Ratio Conjugate:-

The negative root of the quadratic equation for φ (the "conjugate root") is . The 
absolute value of this quantity (≈ 0.618) corresponds to the length ratio 
taken in reverse order (shorter segment length over longer segment length, 
b/a), and is sometimes referred to as the golden ratio conjugate.It is 
denoted here by the capital Phi (Φ):

Alternatively, Φ can be expressed as 

This illustrates the unique property of the golden ratio among positive numbers, 
that

or its inverse:

2. is irrational ;

If                 is rational, then                                   is also rational, which is a 
contradiction if it is already known that the square root of a non-square 
natural number is irrational.



3.As continued Fraction:-

 The formula                  can be expanded 

recursively to obtain a continued fraction for the 

golden ratio:

and its reciprocal:

4. The equation                   likewise produces the 

continued square root form:



 Golden Rectangle:-

 A rectangle is called golden rectangle if its length and breath are in golden 
ratio 

1..Construct a unit square (red).
2. Draw a line from the midpoint of one side to an opposite corner.
3. Use that line as the radius to draw an arc that defines the long dimension of 
the rectangle.

http://en.wikipedia.org/wiki/Image:Golden_Rectangle_Construction.svg


Golden Spiral

First taking the Fibonacci Series 

0,1,1,2,3,5,8,13………………………

Now we start drawing squares within 

1cm,1cm,  2cm, 3cm,5cm……………..,they can 

be arranged in a particular way as shown in the 

figure. The overall structure is a golden rectangle. 

Next we draw quarter circles inside each square 

of  the above golden rectangle, in such a manner 

that the arms of  the squares become tangent of  

the concerned circle. The spiral structure 

generated in this way is known as the golden 

spiral.







Golden Spiral
First taking the Fibonacci Series 
0,1,1,2,3,5,8,13………………………

Now we start drawing squares within 1cm,1cm,  2cm, 
3cm,5cm……………..,they can be arranged in a 
particular way as shown in the figure. The overall 
structure is a golden rectangle. Next we draw quarter 
circles inside each square of the above golden rectangle, 
in such a manner that the arms of the squares become 
tangent of the concerned circle. The spiral structure 
generated in this way is known as the golden spiral. 



The golden triangle can be characterised as an isosceles triangle ABC with the 
property that bisecting the angle C produces a new triangle CXB which is a 
similar triangle to the original.

If angle BCX = α, then XCA = α because of the bisection, and CAB = α because 
of the similar triangles; ABC = 2α from the original isosceles symmetry, and 
BXC = 2α by similarity. The angles in a triangle add up to 180°, so 5α = 180, 
giving α = 36°. So the angles of the golden triangle are thus 36°-72°-72°. The 
angles of the remaining obtuse isosceles triangle AXC (sometimes called the 
golden gnomon) are 36°-36°-108°.

Suppose XB has length 1, and we call BC length φ. Because of the isosceles 
triangles BC=XC and XC=XA, so these are also length φ. Length AC = AB, 
therefore equals φ+1. But triangle ABC is similar to triangle CXB, so AC/BC 
= BC/BX, and so AC also equals φ2. Thus φ2 = φ+1, confirming that φ is 
indeed the golden ratio.



Golden Angle



The Great Pyramid of Giza



Golden Pyramid



The Notre Dame



The Taj Mahal



Golden Ratio in Human Body















DNA



In geometry, the golden angle is the smaller of the two angles 
created by sectioning the circumference of a circle according to 
the golden section; that is, into two arcs such that the ratio of the 
length of the larger arc to the smaller is the same as the ratio of 
the full circumference to the larger.

Algebraically, let c be the circumference of a circle, divided into a 
longer arc of length a and a smaller arc of length b such that

And 

The golden angle is then the angle subtended by the smaller arc 
of length b. It measures approximately 137.51°, or about 
2.399963 radians



The angle between successive florets 

in some flowers is the golden angle. 



The Monalisa



Statue of Athena



The Last Supper



Sun Flower



Sun Flower seeds
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