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0 ratings0% found this document useful (0 votes)210 viewsSaveSave Copy of Refraction Lab - Gizmo For Later0%0% found this document useful, undefined We're getting everything ready for you. The page is loading, and you'll be on your way in just a few moments. Thanks for your patience! Student Exploration: Refraction Vocabulary: angle of
incidence, angle of refraction, frequency, index of refraction, medium, refraction, Snell’s law, total internal reflection, wave front, wavelength, wave speed Prior Knowledge Questions (Do these BEFORE using the Gizmo.) Two runners ran side by side, each holding one end of a horizontal pole. What would most likely happen if one of the runners began
jogging in knee-deep water? How would this affect the direction of the runners? Explain. Light can travel through many materials, or media. As with a runner on pavement or sand, the speed of light can change when it moves into a different medium. The Refraction Gizmo™ allows you to observe what happens to a beam of light as it travels from one
medium to another. Turn off View wave fronts. Set Index of refraction 2 to 3.0. Click Play (). Observe the ray of light as it passes from Medium 1 to Medium 2. What happens to the speed of the light wave? What happens to the direction of the light wave? The bending of the light ray you see is called refraction. Click Reset () and turn on View wave
fronts. A wave front is an imaginary line that connects the crests or troughs of a wave. The wavelength of a wave is the distance between wave fronts. Click Play. What happens to the wavelength of the wave as it passes into Medium 2? Click Reset. Turn off View wave fronts. Make sure View normal is selected. Make sure Index of refraction 1 is 1.0
and Angle of incidence is 45°. Set Index of refraction 2 to 2.0. Introduction: The normal is an imaginary line perpendicular to the boundary between two media. The angle of incidence is the angle between the light ray in medium 1 and the normal. The angle of refraction is the angle between the ray in medium 2 and the normal. Question: What
affects how much light waves refract? Measure: Click Play. To measure the angle of refraction, turn on Click to measure angles. Drag the protractor’s vertex to the intersection of the ray and the normal. Align the protractor’s legs to the ray and the normal in Medium 2. What is the angle of refraction? Gather data: For each angle of incidence listed in
the table below, use the Gizmo to find the angle of refraction. Then, fill in the “Change of direction” column by subtracting the angle of refraction from the angle of incidence. Analyze: What patterns do you notice? Explain: Do you think refraction would occur if the angle of incidence is 0°? Explain. (Activity A continued on next page) Activity A
(continued from previous page) Predict: The index of refraction indicates how fast light can travel through a medium. The higher the index is for a medium, the slower light will travel through that medium. How do you think increasing a medium’s index of refraction might affect the angle of refraction? Gather data: Keep the Index of refraction 1 set to
1.0. Set the Angle of incidence to 60°. For each Index of refraction 2 listed in the table below, use the Gizmo to find the angle of refraction and the change in direction. Analyze: What patterns do you notice? Explain: Why does no refraction occur when the media have the same index of refraction? Explore: Set the Index of refraction 2 to 1.0. Set
the Angle of incidence to 25°. Collect data for each Index of refraction 1 listed in the table below. Analyze: What did you notice about the change in direction in the first two trials? What happened in the third trial? When the angle of refraction is greater than 90°, the beam of light will reflect off of the surface instead of refracting through the surface.
This is called total internal reflection. Click Reset. You will need a scientific calculator for this activity. Introduction: In the mid 1600s, the Dutch scientist Willebrord Snell experimented with how light refracts. During his experiments, he determined the relationship between the angle of incidence, the angle of refraction, and the indices of refraction
of two media. Question: How can you determine the angle of refraction? Gather data: Use the Gizmo to set up three different scenarios. For each scenario, change the Index of refraction 1, Index of refraction 2, and Angle of incidence. Record the values you choose in the first three columns of the table below. Then, use the protractor tool to measure
and record the angle of refraction. Leave the last two columns blank for now. Calculate: Use a calculator to multiply the index of refraction of the first medium (n1) by the sine (sin) of the angle of incidence (0i). Use this value to fill in the fifth column of the table. Next, multiply the index of refraction of the second medium (n2) by the sine (sin) of the
angle of refraction (0r). Use this value to fill in the last column of the table. Analyze: Study the last two columns of your table. What do you notice about the two values? Write an equation showing the relationship between the two values: This equation is known as Snell’s law. Snell’s law can be used to determine the index of refraction of a medium,
the angle of incidence, or the angle of refraction. Apply: A light beam with a 70° angle of incidence travels through a medium with an index of refraction of 1.8. The light enters a second medium and has an angle of refraction of 37°. What is the index of refraction of the second medium? Use the Gizmo to check your answer. Click Reset and turn off
the Protractor. Turn on Click to measure lengths. Introduction: A wave can be described by its wavelength and its frequency, or the number of waves produced in a given period of time. The wave speed is equal to the product of wavelength and frequency. Wavelength and frequency are the keys to understanding why refraction happens. Question:
Why does light bend when it enters a different medium? Measure: You will now use the Gizmo to measure the light ray’s wave speed in different media. Set each medium’s index of refraction to 1.0. Click Play and then click Pause () after the ray moves into Medium 2. The time is given at the bottom of the SIMULATION pane. Record this time in the
third column. Then, repeat the measurement for indices of 2.0 and 3.0. Calculate: Calculate the wave speed by dividing the distance by the time. Record this value in the fourth column of the table. Calculate: Calculate the wave speed ratio by dividing the wave speed in a medium with an index of refraction of 1.0 (the first wave speed you measured) by
the wave speed recorded in each row. (Hint: You will divide the first wave speed recorded by itself.) Record this value in the last column of the table. Compare: What is the relationship between the index of refraction and wave speed ratio? Analyze: How does the speed of a wave change as the index of refraction increases? (Activity C continued on
next page) Activity C (continued from previous page) Measure: Now you will measure the frequency of a light ray. Turn off the Ruler and turn on View wave fronts. Click Reset, and move the Simulation speed slider all the way to the left. Set each medium’s index of refraction to 1.0 and the Angle of incidence to 1°. Click Play, and then click Pause after
5 units of time have passed. Record the number of wave fronts on the SIMULATION screen in the table below. Then, repeat the experiment with each medium’s index of refraction set and 2.0 and then 3.0. Analyze: How does the index of refraction affect frequency? Draw conclusions: As a wave moves into a medium with a higher index of refraction, it
slows down. What causes the wave to slow: a change in the wave’s wavelength or a change in its frequency? Make a diagram: In the image below, try to draw a scenario in which the wave fronts become more closely spaced as the light beam enters Medium 2 and slows down, but the light beam and wave fronts do NOT change direction. (Remember,
the wave fronts must remain connected as they cross the boundary.) Did you encounter any difficulties making your drawing? Explain. Draw conclusions: Use what you have learned about wave speed and your diagram to explain why waves bend when they enter a different medium Course Gizmos Student Exploration Institution Gizmos Student
Exploration Vocabulary: angle of incidence, angle of refraction, frequency, index of refraction, medium, refraction, Snell’s law, total internal reflection, wave front, wavelength, wave speed Prior Knowledge Questions (Do these BEFORE using the Gizmo.) Two runners ran side by side, each holding one end ... [Show more] Koutsivitis Name:
Stephanya 47 Date: 25 Student Exploration: Refraction Vocabulary: angle of incidence, angle of refraction, frequency, index of refraction, medium, refraction, Snell’s law, total internal reflection, wave front, wavelength, wave speed Prior Knowledge Questions (Do these BEFORE using the
Gizmo.) Two runners ran side by side, each holding one end of a horizontal pole. 1. What would most likely happen if one of the runners began jogging in knee-deep water? Thatrunnerwould beslower It wouldturn thepole 2. How would this affect the direction of the runners?
Explain. makethem run sideways diagonal Gizmo Warm-up Light can travel through many materials, or media. As with a runner on pavement or sand, the speed of light can change when it moves into a different medium. The Refraction Gizmo allows you
to observe what happens to a beam of light as it travels from one medium to another. Turn off View wave fronts. Set Index of refraction 2 to 3.0. 1. Click Play (). Observe the ray of light as it passes from Medium 1 to Medium 2. A. What happens to the speed of the light wave? decreases
B. What happens to the direction of the light wave? pointsmore The bending of the light ray you see is called refraction. ftpgitatInhormal 2. Click Reset ( ) and turn on View wave fronts. A wave front is an imaginary line that connects the crests or troughs of

a wave. The wavelength of a wave is the distance between wave fronts. Click Play. What happens to the wavelength of the wave as it passes into Medium 2? decreases 2019 Get the Gizmo ready: * Click Reset. Turn off View wave fronts. * Make sure View normal is selected.
Make sure Index of refraction 1 is 1.0 and Angle of incidence is 45°. ¢ Set Index of refraction 2 to 2.0. Activity A: Angle of refraction Introduction: The normal is an imaginary line perpendicular to the boundary between two media. The angle of incidence is the angle between the light ray in medium 1 and the normal. The angle of refraction is the angle
between the ray in medium 2 and the normal. Question: What affects how much light waves refract? 1. Measure: Click Play. To measure the angle of refraction, turn on Click to measure angles. Drag the protractor’s vertex to the intersection of the ray and the normal. Align the protractor’s legs to the ray and the normal in Medium 2. What is the angle
of refraction? 19.45 2. Gather data: For each angle of incidence listed in the table below, use the Gizmo to find the angle of refraction. Then, fill in the “Change of direction” column by subtracting the angle of refraction from the angle of incidence. Angle of incidence 20° Angle of refraction Change in direction 11.43 8.57 18.0 40° 60°
23.91 80° 28.5 22 36.09 51.5 3. Analyze: What patterns do you notice? is close tohalf the angleofrefraction of incidence angle refraction would occur because the incident
is on the normal No ray 4. Explain: Do you think refraction would occur if the angle of incidence is 0°? Explain. isonthe normal No refraction would octur because theincident ray
(Activity A continued on next page) 2019 Activity A (continued from previous page) 5. Predict: The index of refraction indicates how fast light can travel through a medium. The higher the index is for a medium, the slower light will travel through that medium. How do you think
increasing a medium’s index of refraction might affect the angle of refraction? of Will decrease angle refraction 6. Gather data: Keep the Index of refraction 1 set to 1.0. Set the Angle of incidence to 60°. For each Index of refraction 2 listed in the table below, use the Gizmo to find
the angle of refraction and the change in direction. Index of refraction 2 1.0 2.0 Angle of refraction Change in direction 60 0 35.67 45.04 3.0 indexof refraction decreases 7. Analyze: What patterns do you notice? increasing angle of refraction
8. Explain: Why does no refraction occur when the media have the same index of refraction? theindexof refraction the so direction isn'taffected Because is same 9. Explore: Set the Index of refraction 2 to 1.0.
Set the Angle of incidence to 25°. Collect data for each Index of refraction 1 listed in the table below. Index of refraction 1 1.5 2.0 3.0 Angle of refraction Change in direction 37 37.47 56.74 15553 130.53 10. Analyze: What did you notice about the change in direction in the first two trials?
Rayofrefraction was further fromnormal away What happened in the third trial? to 2nd medium Rayreflected didnot through go When the angle of refraction is greater than 90°, the beam of light will reflect off of the surface instead
of refracting through the surface. This is called total internal reflection. 2019 Activity B: Snell’s law Get the Gizmo ready: ¢ Click Reset. ¢ You will need a scientific calculator for this activity. Introduction: In the mid 1600s, the Dutch scientist Willebrord Snell experimented with how light refracts. During his experiments, he determined the
relationship between the angle of incidence, the angle of refraction, and the indices of refraction of two media. Question: How can you determine the angle of refraction? 1. Gather data: Use the Gizmo to set up three different scenarios. For each scenario, change the Index of refraction 1, Index of refraction 2, and Angle of incidence. Record the values
you choose in the first three columns of the table below. Then, use the protractor tool to measure and record the angle of refraction. Leave the last two columns blank for now. Index of refraction 1 (n1) Index of refraction 2 (n2) Angle of incidence (6i) 10 25 2 0 Angle of refraction (6r) 7.39 n2(sin 6r) 01423 0.386 I'is 3444 as nl(sin 6i) 1.310 a.in 2.
Calculate: Use a calculator to multiply the index of refraction of the first medium (n1) by the sine (sin) of the angle of incidence (68i). Use this value to fill in the fifth column of the table. Next, multiply the index of refraction of the second medium (n2) by the sine (sin) of the angle of refraction (8r). Use this value to fill in the last column of the table. 3.
Analyze: Study the last two columns of your table. Ethane A. What do you notice about the two values? theyareveryclose w B. Write an equation showing the relationship between the two values: MSindi = Masina This equation is known as Snell’s law. Snell’s law can be used to determine the
index of refraction of a medium, the angle of incidence, or the angle of refraction. 4. Apply: A light beam with a 70° angle of incidence travels through a medium with an index of refraction of 1.8. The light enters a second medium and has an angle of refraction of 37°. What is the index of refraction of the second medium?
2 8 Use the Gizmo to check your answer. t.FI f hasi 2019 f snz 2.8 Get the Gizmo ready: Activity C: ¢ Click Reset and turn off the Protractor. *« Turn on Click to measure lengths. Wave speed Introduction: A wave can be described by its wavelength and its frequency, or the number of waves produced in a given period of time. The wave speed is equal to
the product of wavelength and frequency. Wavelength and frequency are the keys to understanding why refraction happens. Question: Why does light bend when it enters a different medium? 1. Measure: You will now use the Gizmo to measure the light ray’s wave speed in different media. Set the index of refraction of each medium to the same value,
1.0. Click Play and then click Pause ( ) after the ray moves into Medium 2. Use the Ruler to measure how far the light ray has traveled. (Note: No units are used by this Gizmo, so you do not need to record units in the table.) The time is given at the bottom of the SIMULATION pane. Record this time in the third column. Then, repeat the measurement
for indices of 2.0 and 3.0. (In each case, use the same index of refraction for each medium.) Index of refraction 1.0 Distance (d) 50 50 2.0 50 3.0 Time (t) 28.0 56 84.5 Wave speed (d/t) Wave speed ratio 1.79 2.10 0.59 3.0 0.89 2. Calculate: Calculate the wave speed by dividing the distance by the time. Record this value in the fourth column of the
table. 3. Calculate: Calculate the wave speed ratio by dividing the wave speed in a medium with an index of refraction of 1.0 (the first wave speed you measured) by the wave speed recorded in each row. (Hint: You will divide the first wave speed recorded by itself.) Record this value in the last column of the table. 4. Compare: What is the relationship
between the index of refraction and wave speed ratio? Thy the same are about 5. Analyze: How does the speed of a wave change as the index of refraction increases? It decreases (Activity C continued on next
page) 2019 Activity C (continued from previous page) 6. Measure: Now you will measure the frequency of a light ray. Turn off the Ruler and turn on View wave fronts. Click Reset, and move the Simulation speed slider all the way to the left. Set each medium’s index of refraction to 1.0 and the Angle of incidence to 1°. Click Play, and then click Pause
after 5 units of time have passed. Record the number of wave fronts on the SIMULATION screen in the table below. Then, repeat the experiment with each medium’s index of refraction set and 2.0 and then 3.0. Index of refraction: 1.0 2.0 Number of wave fronts: 3 2 3.0 2 7. Analyze: How does the index of refraction affect frequency?

directly 8. Draw conclusions: As a wave moves into a medium with a higher index of refraction, it slows down. What causes the wave to slow: a change in the wave’s wavelength or a change in its frequency? Changein wavelength 9. Make a diagram: In the
image below, try to draw a scenario in which the wave fronts become more closely spaced as the light beam enters Medium 2 and slows down, but the light beam and wave fronts do NOT change direction. (Remember, the wave fronts must remain connected as they cross the boundary.) Did you encounter any difficulties making your drawing?
Explain. Yes thebeam were tonot changedirection If thewavelength wouldstaythesame 10. Draw conclusions: Use what you have learned about wave speed and your diagram to explain
why waves bend when they enter a different medium. of Wanes bend when theyenter a medium with adifferent index refraition 2019
Assentoestions 1 ImageD refraction is Angle of measuredbetween 2 Choices rereasingangle ofincidence Because Or h sinA hesinAr sinor Qr sin sin 5 32.0 5 1.772 n Sinti n Me 42 1.77 assist andnormal in ray increase would index of refraition Fi medium 1 hasgreater 4 32C Fr else niche nothing 3 Chief the to medium 2




