
Answers to Exercise 3.1 
Calculating Frequency, Wavelength and Energy of Light 

 
Always check your work when you finish a calculation!  
Is the answer reasonable?  Check sig. fig. 
1. 𝒄𝒄 = 𝝂𝝂𝝂𝝂 

 𝝂𝝂 = 𝒄𝒄
𝝀𝝀

=
𝟐𝟐.𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗×𝟏𝟏𝟏𝟏𝟖𝟖𝒎𝒎𝒔𝒔

𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑
× 𝟏𝟏𝟏𝟏𝟗𝟗𝒏𝒏𝒏𝒏

𝟏𝟏𝟏𝟏
× 𝟏𝟏𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏𝒔𝒔
= 𝟖𝟖.𝟐𝟐𝟐𝟐 × 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝑯𝑯𝑯𝑯 

 
2. 𝑬𝑬𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑 = 𝒉𝒉𝒉𝒉 

 𝑬𝑬𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑 = �𝟔𝟔.𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔 × 𝟏𝟏𝟏𝟏−𝟑𝟑𝟑𝟑 𝑱𝑱
𝑯𝑯𝑯𝑯
� (𝟐𝟐.𝟒𝟒 × 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝑯𝑯𝑯𝑯) = 𝟏𝟏.𝟔𝟔 × 𝟏𝟏𝟏𝟏−𝟏𝟏𝟏𝟏𝑱𝑱 

 
3. 𝑬𝑬𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑 = 𝒉𝒉𝒉𝒉  and   𝒄𝒄 = 𝝂𝝂𝝂𝝂 

 𝑬𝑬𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑 = 𝒉𝒉𝒉𝒉
𝝀𝝀

=
�𝟔𝟔.𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔×𝟏𝟏𝟏𝟏−𝟑𝟑𝟑𝟑 𝑱𝑱

𝑯𝑯𝑯𝑯��𝟐𝟐.𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗×𝟏𝟏𝟏𝟏𝟖𝟖𝒎𝒎𝒔𝒔 �

𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏
× 𝟏𝟏𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏𝒔𝒔
× 𝟏𝟏𝟏𝟏𝟔𝟔𝝁𝝁𝝁𝝁

𝟏𝟏𝟏𝟏
= 𝟏𝟏.𝟕𝟕 × 𝟏𝟏𝟏𝟏−𝟐𝟐𝟐𝟐𝑱𝑱 

 
4. Step 1: Convert energy of photon into SI units 

 𝑬𝑬 = 𝟏𝟏𝟏𝟏.𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 × 𝟏𝟏.𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔×𝟏𝟏𝟏𝟏−𝟏𝟏𝟏𝟏𝑱𝑱
𝟏𝟏𝟏𝟏𝟏𝟏

= 𝟐𝟐.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕 × 𝟏𝟏𝟏𝟏−𝟏𝟏𝟏𝟏𝑱𝑱 

 Step 2: Calculate frequency from energy 
 𝑬𝑬 = 𝒉𝒉𝒉𝒉 

 𝝂𝝂 = 𝑬𝑬
𝒉𝒉

= 𝟐𝟐.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕×𝟏𝟏𝟏𝟏−𝟏𝟏𝟏𝟏𝑱𝑱

𝟔𝟔.𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔×𝟏𝟏𝟏𝟏−𝟑𝟑𝟑𝟑 𝑱𝑱
𝑯𝑯𝑯𝑯

= 𝟒𝟒.𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 × 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝑯𝑯𝑯𝑯 

 Step 3: Calculate wavelength from frequency 
 𝒄𝒄 = 𝝂𝝂𝝂𝝂 

 𝝀𝝀 = 𝒄𝒄
𝝂𝝂

=
𝟐𝟐.𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗×𝟏𝟏𝟏𝟏𝟖𝟖𝒎𝒎𝒔𝒔
𝟒𝟒.𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏×𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝑯𝑯𝑯𝑯

× 𝟏𝟏𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏𝒔𝒔
= 𝟕𝟕.𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐 × 𝟏𝟏𝟏𝟏−𝟖𝟖𝒎𝒎 

 𝝀𝝀 = 𝒄𝒄
𝝂𝝂

= 𝟕𝟕.𝟐𝟐𝟐𝟐𝟐𝟐𝟔𝟔𝟐𝟐 × 𝟏𝟏𝟏𝟏−𝟖𝟖𝒎𝒎 × 𝟏𝟏𝟏𝟏𝟗𝟗𝒏𝒏𝒏𝒏
𝟏𝟏𝟏𝟏

= 𝟕𝟕𝟕𝟕.𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑 

 
5. Step 1:  Calculate the energy of one photon of blue light (λ = 475 nm) 
 𝑬𝑬𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑 = 𝒉𝒉𝒉𝒉  and   𝒄𝒄 = 𝝂𝝂𝝂𝝂 

 𝑬𝑬𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑 = 𝒉𝒉𝒉𝒉
𝝀𝝀

=
�𝟔𝟔.𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔𝟔×𝟏𝟏𝟏𝟏−𝟑𝟑𝟑𝟑 𝑱𝑱

𝑯𝑯𝑯𝑯��𝟐𝟐.𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗×𝟏𝟏𝟏𝟏𝟖𝟖𝒎𝒎𝒔𝒔 �

𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒
× 𝟏𝟏𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏𝒔𝒔
× 𝟏𝟏𝟏𝟏𝟗𝟗𝒏𝒏𝒏𝒏

𝟏𝟏𝟏𝟏
= 𝟒𝟒.𝟏𝟏𝟏𝟏 × 𝟏𝟏𝟏𝟏−𝟏𝟏𝟏𝟏𝑱𝑱 

 Step 2: Calculate the number of photons in the light beam 

 𝐸𝐸𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝐸𝐸𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 × #𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 

 #𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 = 𝐸𝐸𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡
𝐸𝐸𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜

= 2.50×10−16𝐽𝐽

4.18×10−19 𝐽𝐽
𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜

= 598 𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 


