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Purpose: This experiment is to help you estimate the diameter of the sun. 

 

Materials: One index, a pen, and a meter stick 

 

Introduction: The diameter of a sun spot depends on its distance from the small opening that 

produces it.  Large sunspots, several centimeters in diameter, are cast by openings relatively high 

above the ground, while small spots are made by openings closer to the ground.   

 

The ratio of the diameter of the spot to its distance from the opening that creates it is the same as 

the ratio of the Sun’s diameter to the Sun’s distance from the opening on Earth.  This ratio is 

demonstrated in figure 1, found to the right and is summarized in the proportion below. 

A = Diameter of the sun  C = Distance from opening to sunspot 

B = Distance from sun to opening D = Diameter of sun spot  

  

 

 

Because the Sun is approximately 150,000,000 km above any pinhole, careful measurement of this 

ratio tells us the diameter of the Sun.  That is what this experiment is all about.  Instead of finding 

sun spots under trees, you will make your own spots using an index card. 

 

Procedure:  

1. Poke a small hole in an index card using a hole-punch, pen or pencil – be careful.   

2. Hold the card in the sunlight and note the circular image (sunspot) that is cast on the ground.  The 

sunspot size depends on distance index card to the ground: greater distance larger spot.   

3. Create a clear (focused) spot. 

4. Place a meter stick on the ground and use it to measure the spot’s diameter in centimeters – record 

in the table below (use standard and scientific notation). 

5. Measure the distance from the index card to the sun spot in centimeters – record in the table below 

(use standard and scientific notation). 

 

Measurement Distance  Distance in Scientific notation 

Diameter of sun spot   

Distance from card to sun spot   

Distance from Sun to card 150,000,000,000,000 cm 1.5 x 1014 cm 

Diameter of Sun   

Analysis: 

1. The sun’s diameter is now the only unknown value.  Show the work required to calculate the diameter of the 

sun. Hint: use the ratio given in the introduction to solve for the sun’s diameter.  If you are unsure of how to set 

up the ratio, or complete the calculations, please ask the teacher.  Round after the first four digits.  Write the 

diameter in standard form and scientific notation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Equation: A 
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Figure 1: distance and 
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Use the information in Table 1 to complete the questions regarding building a scale model of the solar system. 

 

Table 1: Diameters of the Sun and Planets, and Distance from the Sun 

Object Distance from Sun (km) Diameter (km) 

Sun 0 1,391,400 

Mercury 57,900,000 4,878 

Venus 108,209,000 12,104 

Earth 149,598,770 12,756 

Mars 227,900,000 6,794 

Jupiter 778,200,000 142,984 

Saturn 1,429,200,000 120,536 

Uranus 2,875,000,000 51,118 

Neptune 4,504,400,000 49,528 

Pluto 5,915,800,000 2,302 

 

1. Convert all the distances and diameters in Table 1 into meters by multiplying each value by 1,000.  Write the 

answers in Table 2 below using only scientific notation. 

 

Table 2: Diameters of the Sun and Planets, and Distance from the Sun 

Object Distance from Sun (m) Diameter (m) 

Sun   

Mercury   

Venus   

Earth   

Mars   

Jupiter   

Saturn   

Uranus   

Neptune   

Pluto   

 

2. To create scale model of the solar system that has a radius of 1.00 meters (meaning the model of Pluto is 1.00 

meters away from the model of the Sun), divide each diameter and distance in Table 2 by the distance of Pluto 

from the Sun in Table 2.  Write all the answers in scientific notation. 

 

Table 3: Diameters of the Sun and Planets, and Distance from the Sun 

Object Distance from Sun (m) Diameter (m) 

Sun   

Mercury   

Venus   

Earth   

Mars   

Jupiter   

Saturn   

Uranus   

Neptune   

Pluto 1.00 x 100   

 

3. Look at the numbers in Table 3 and describe the difficulties of building a scale model of the solar system that 

is only 1.00 meters long. 

 

 


