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Background  

 

 

 

 

 

 

 

Components: 
 

1. Mirror 

 Diameter: 30 cm 

 Focal length: 16 cm 
2. Furnace Cup 

 Cup capacity: 20 mL 
3. Stand 

 
Recommended for Activity: 
 

 Thermometer (68-6510) 

 Stopwatch (52-3200) 

 
This simple device gives a graphic demonstration of the sun’s radiative energy. A large convex mirror 
concentrates solar radiation onto a small container of water suspended at the mirror’s focal point. In a 
few minutes, the water boils. 
 

 
Anyone who has been out in the summer sun knows the warmth and 
light that it gives off. The energy that the sun provides makes life 
possible on Earth. If you were to concentrate the energy into a small 
area, things would be very different.  
 
One way to make a fire in the wilderness is to use a magnifying glass. 
Normally when the light from the sun falls upon an object it simply 
warms it slightly. 
 
However, if you were to use a magnifying glass and cause the 
light rays to merge to a point, the heat from several square 
millimeters is now concentrated onto a single point. The 
increase in the thermal energy in the small area can be enough 
to cause materials to ignite (Figure 1).  

 
This same process can be used to heat water. The parabolic 
mirror has a focal length of 16 cm. When the furnace cup is 
place at this location, the sunlight rays converge, and the 
cumulative heat will cause it to boil in a few minutes (Figure 2). 
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Figure 1. 

Figure 2. 

http://www.arborsci.com/
https://www.arborsci.com/products/infrared-laser-thermometer2
https://www.arborsci.com/products/digital-stopwatch-timer
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Activity 
 
Activity 1: Solar heater 
 
Materials Needed: Water, sunlight, (other liquids if desired) 
 

 Align the mirror with the sunlight so that a bright spot of concentrated sunlight appears on the 
furnace cup. 

 Place in up to 20 mL of water into the furnace cup. 

 Take the temperature of the water every minute to track the increase in temperature. 
 
If desired, the experiment can be repeated for different liquids with various specific heats. 

 
Activity 2: Application to real life 
 
Have the students investigate how solar energy is currently being used to create energy. This can range 
from solar panels for creating electricity (Mojave Desert) or simple home-based solar heaters for hot 
water. Also have them investigate the pros and cons of using solar energy. 
 
Some points to consider: 
 

 Clean energy - Pro 

 It requires lots of land to place up solar panels, possibly blocking the light for plants to grow on 
the ground beneath them. - Con 

 It works only on sunny days, while other methods can work regardless of the weather. – Con 
 
NGSS Standards 
 

Elementary School Middle School High School 

K-PS3 Energy 

• K-PS3-1. Make 
observations to 
determine the effect of 
sunlight on Earth’s 
surface. 

 

4-ESS3 Earth and Human 
Activity 

• 4-ESS3-1. Obtain and 
combine information to 
describe that energy and 
fuels are derived from 
natural resources and their 
uses affect the 
environment. 

 

4-PS3 Energy 

• 4-PS3-4. Apply scientific 
ideas to design, test, and 
refine a device that converts 
energy from 
one form to another. 

MS-PS3 Energy 

• MS-PS3-5. Construct, use, 
and present arguments to 
support the claim that when 
the kinetic energy of an 
object changes, energy is 
transferred to or from the 
object. 

HS-PS3 Energy 

• HS-PS3-1. Create a 
computational model to 
calculate the change in the 
energy of one component in a 
system when the change in 
energy of the other 
component(s) and energy 
flows in and out of the system 
are known. 
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Maintenance  

Related Products  

 
Clean the mirror with a non-abrasive cloth. Store the unit in a cool, dry place. 
 

 
Radiation Cans (PX-2084) Just add water and a thermometer or temperature sensor to each of these 
three cans, place in near a light source, and watch the temperature rise. 
 
Light Box and Optical Set 2.0 (P2-9580) Perform experiments involving the optics of lenses, mirrors, 
and prisms. 
 
Solar Bag (P6-7300) Demonstrate concepts of energy, thermodynamics, density, and buoyancy! 
 
Pair of Mega Mirrors (P2-7150) These extra-large parabolic mirrors make dramatic demonstrations of 
optical principles a snap. Each aluminized mirror measures 24" in diameter and is supplied with an 
aluminum frame, mounting bracket, and base. 
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