
Wave Optics Overview

Here are six numerical problems involving frequency, wavelength, and the velocity of light:

Problem 1

Given: The speed of light in vacuum  and the wavelength .
Find: The frequency of light, .

Solution:

Convert wavelength to meters: .

Problem 2

Given: A wave has a frequency of  in a medium where the speed of light is 
.

Find: The wavelength  of the wave.

Solution:

Problem 3

Given: The wavelength of red light is  and its frequency is .
Verify: Calculate the speed of light  and verify if it matches the expected value .

Solution: Convert wavelength to meters: .

So, , verifying the expected value.

Problem 4

c = 3.0 × 10 m/s8 λ = 500 nm
f

f = ​

λ

c

500 nm = 500 × 10 m−9

f = ​ =
500 × 10−9

3.0 × 108

6.0 × 10 Hz14

f = 4.5 × 10 Hz14 v =
2.25 × 10 m/s8

λ

λ = ​ =
f

v
​ =

4.5 × 1014

2.25 × 108

5.0 × 10 m or 500 nm−7

λ = 650 nm f = 4.6 × 10 Hz14

v 3.0 × 10 m/s8

650 nm = 650 × 10 m−9

v = fλ = (4.6 × 10 ) ×14 (650 × 10 ) =−9 2.99 × 10 m/s8

v ≈ 3.0 × 10 m/s8
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Given: The speed of light in water is . Calculate the frequency of blue light (
) in water.

Solution: Convert wavelength to meters: .

Problem 5

Given: A green light wave has a frequency of .
Find: Its wavelength  in air, where the speed of light .

Solution:

Problem 6

Given: A radio wave has a wavelength of  and travels at the speed of light in air, 
.

Find: The frequency  of the radio wave.

Solution:

These problems cover various scenarios involving the relationship between frequency, wavelength,
and velocity of light in different media. Let me know if you need further assistance with any of these!

v = 2.25 × 10 m/s8 λ =
450 nm

450 nm = 450 × 10 m−9

f = ​ =
λ

v
​ =

450 × 10−9

2.25 × 108

5.0 × 10 Hz14

f = 5.5 × 10 Hz14

λ c = 3.0 × 10 m/s8

λ = ​ =
f

c
​ =

5.5 × 1014

3.0 × 108

5.45 × 10 m or 545 nm−7

1500 m c = 3.0 ×
10 m/s8

f

f = ​ =
λ

c
​ =

1500
3.0 × 108

2.0 × 10 Hz or 200 kHz5

Printed using Save ChatGPT as PDF, powered by PDFCrowd HTML to PDF API. 2/2

https://chat.openai.com/
https://pdfcrowd.com/save-chatgpt-as-pdf/?ref=chatgpt
https://pdfcrowd.com/api/html-to-pdf-api/?ref=chatgpt
Ramanathan Ethirajan
Rectangle

Ramanathan Ethirajan
Rectangle

Ramanathan Ethirajan
Rectangle


