
STANDARD
SP4e Plan and carry out investigations to describe common 
features of light in terms of color, polarization, spectral 
composition, and wave speed in transparent media. 
• Analyze experimentally and mathematically aspects of 
reflection and refraction of light waves and describe the 
results using optical ray diagrams. 
• Perform calculations related to reflections from plane 
surfaces and focusing using thin lenses. 



Warm-Up: Quiz on Light Phenomena
Class Work 1: Guided Practice: Videos on Rainbow

Video: https://www.youtube.com/watch?v=JGqsi_LDUn0

Additional Videos to watch

https://www.youtube.com/watch?v=xyQjdF2EvLw

https://www.youtube.com/watch?v=DmvUZ4FY0ik

https://www.youtube.com/watch?v=CdjjDsb5Fz8

https://www.youtube.com/watch?v=yfawFJCRDSE

From the way diamond handles light, define critical angle:
From the above ray diagram of refraction, define, Refractive Index:

https://www.youtube.com/watch?v=95V-QJYZ2Dw

Understanding Refraction: Video from Edmund Scientific

Refraction at Sunrise and Sunset

Did you know that you can actually 
see the Sun a few minutes before it 
rises and a few minutes after it sets? 
This is because of refraction.
Read more here
https://www.timeanddate.com/astronomy/refraction.html
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From the knowledge you gained in the above video, define 
refractive index:

Demonstration of refraction of light by a glass prism

https://www.youtube.com/watch?v=95V-QJYZ2Dw

From the videos, list the condition under which good rainbows are formed:

Relationship between refraction and total internal reflection

When and where was the world’s lonest live rainbow form?

When does total internal reflection take place in 

refraction?

Who discovered that 
there are seven colors in 
the rainbow?
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Warm-Up: Quiz on Light Phenomena
Class Work 1: Guided Practice: Videos on Rainbow

Video: https://www.youtube.com/watch?v=JGqsi_LDUn0

Additional Videos to watch

https://www.youtube.com/watch?v=xyQjdF2EvLw

https://www.youtube.com/watch?v=DmvUZ4FY0ik

https://www.youtube.com/watch?v=CdjjDsb5Fz8

https://www.youtube.com/watch?v=yfawFJCRDSE

From the way diamond handles light, define critical angle:
Critical angle is defined as the angle of incidence that provides 
an angle of refraction of 90-degrees. For diamond, the critical 
angle is 24 degree and its Refractive Index is 2.42.

From the above ray diagram of refraction, define, Refractive Index:
The refractive index n is defined as the ratio of the sine of the 
angle of incidence to the sine of the angle of refraction; i.e., n = 
sin i / sin r. In the above diagram angle of incidence is given as θi

and the angle of refraction is given as θr

https://www.youtube.com/watch?v=95V-QJYZ2Dw

Understanding Refraction: Video from Edmund Scientific

24 °

From the knowledge you gained in the above video, define 
refractive index:
Refractive index is also equal to the velocity of light c of a 
given wavelength in empty space divided by its 
velocity v in a substance, or n = c/v

Demonstration of refraction of light by a glass prism

https://www.youtube.com/watch?v=95V-QJYZ2Dw

From the videos, list the condition under which good rainbows are formed: (1) 
Sun in an inclined angle (2) After rain (3) Water droplets  suspended in the air of 
correct size (4) Water droplets suspended in the air are in correct position to act 
like prisms.

Relationship between refraction and total internal reflection

When and where was the world’s lonest live rainbow form?
How long did it live? Sheffield, March 14, 19914. 9 AM to 3 PM

When does total internal reflection take place in 

refraction?

During refraction, if the angle of incidence is greater 

than the critical angle, the  rays of light, no longer get 

refracted but get totally internally reflected.

Who discovered that 
there are seven colors in 
the rainbow?
Issac Newton was the 
first to discover that the 
rainbow is made up of 
seven colors

Refraction at Sunrise and Sunset

Did you know that you can actually 
see the Sun a few minutes before it 
rises and a few minutes after it sets? 
This is because of refraction.
Read more here
https://www.timeanddate.com/astronomy/refraction.html
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How is a rainbow formed?



Besides the rainbow and the brilliance of diamond, other real-world phenomena of Total Internal Reflection include Mirage and 
Looming

Looming

Looming is also an optical illusion which occurs usually in very 

cold regions. In looming, a distant object such as a ship moving in 

polar areas appears to be hanging in midair due to atmospheric 

refraction and the total internal reflection of light rays.



Total Internal Reflection and Refractive Index


