Hit The Target!

Using what you know about refraction and Snell’s Law, predict the location of a laser spot after the light has traveled on a moderately complex path.

Materials

2.5 gal tank

Quadrule Paper, 2 sheets

White paper, 2 sheets

Protractor

Index Card

Ruler

Laser Line Generator

Scientific Calculator

Masking Tape

Requirements

Incoming light ray: 10cm from edge of tank at an angle of 45 degrees.


Make a pair of vertical parallel lines, 1cm apart, on an index card and bend the card into an “L” shape.  This is you target.

Predict position of laser light a perpendicular distance of 10cm from the opposite side of the tank.

Top view of setup:







No using a laser until you are ready to confirm your prediction!

Grading

Dead center hit between the lines receives an A+.  Inside the lines receives an A.  Grade drops 1 letter grade for every 0.5cm outside the lines.

Hit The Target!

(Teacher’s Notes)
















Use Snell’s Law to find the refracted angle in water:
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So… 
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Find length d:
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So… 
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Since light exits at 45o, the triangle formed is a 45-45-90 triangle.  Since one leg is 10cm (given), the other leg is also 10cm.

Therefore, the total length = 10+17.2+10 = 37.2cm.

Tank of Water
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Incoming Light Ray





Predict the laser location, place, & tape the index card along this line such that the laser spot falls between the lines on the index card.
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