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Wavelength, Frequency, and Energy 

 

1.  A laser will emit light with a wavelength of 650 nm.  What is the  

    frequency of this light? 

 

 650 𝑛𝑚 ×
1 𝑚

109 𝑛𝑚
= 6.50 × 10−7 𝑚 

𝜈 =
2.998 × 108 𝑚/𝑠

6.50 × 10−7 𝑚
= 𝟒. 𝟔𝟏 × 𝟏𝟎𝟏𝟒 𝒔−𝟏 

 

2. The frequency of radiant energy is 5.55 x 1014 Hz.  In what region of  

    the electromagnetic spectrum is this?  What is the color of the  

    light? (Hint: Calculate the wavelength) 

𝜆 =
𝑐

𝜈
=

2.998 × 108 𝑚
𝑠

5.55 × 1014 /𝑠
= 5.40 × 10−7𝑚 = 540 𝑛𝑚 

This is in the visible region and corresponds to the color green. 

 

3. What is the energy, in kJ, of a photon that has a wavelength of 

   2.46 x 102 m? 

 𝐸 =
ℎ𝑐

𝜆
=

(6.626×10−34 𝐽∙𝑠)×(2.998×108 𝑚/𝑠)

2.46×102 𝑚
= 𝟖. 𝟎𝟖 × 𝟏𝟎−𝟐𝟖 𝑱 

    

4. Some sunburn occurs when exposed to light with a wavelength of  

   325 nm. What is the energy of 1.5 moles of these photons?  How  

   many photons are in a 1.50 mJ burst of this radiation? 

 325 nm = 3.25 x 10-7 m 

𝐸 =
ℎ𝑐

𝜆
=

(6.626 × 10−34 𝐽 ∙ 𝑠) × (2.998 × 108 𝑚/𝑠)

3.25 × 10−7 𝑚
= 6.12 × 10−19 𝐽/𝑝ℎ𝑜𝑡𝑜𝑛 

1.5 𝑚𝑜𝑙 𝑝ℎ𝑜𝑡𝑜𝑛𝑠 ×
6.02 × 1023 𝑝ℎ𝑜𝑡𝑜𝑛𝑠

1 𝑚𝑜𝑙 𝑝ℎ𝑜𝑡𝑜𝑛𝑠
×

6.12 × 10−19𝐽

1 𝑝ℎ𝑜𝑡𝑜𝑛
= 𝟓. 𝟓 × 𝟏𝟎𝟓 𝑱 

1.50 𝑚𝐽 ×
1 𝐽

1000 𝑚𝐽
×

𝑝ℎ𝑜𝑡𝑜𝑛

6.12 × 10−19 𝐽
= 𝟐. 𝟒𝟓 × 𝟏𝟎𝟏𝟓 𝒑𝒉𝒐𝒕𝒐𝒏𝒔 

5.  The work function, , is 437 kJ/mol for copper.  What is the 

    threshold frequency?  What wavelength does this correspond to? 

437
𝑘𝐽

𝑚𝑜𝑙
×

1000 𝐽

1 𝑘𝐽
×

1 𝑚𝑜𝑙

6.02 × 1023 𝑝ℎ𝑜𝑡𝑜𝑛𝑠
= 7.26 × 10−19

𝐽

𝑝ℎ𝑜𝑡𝑜𝑛
 

 

𝐸 = ℎ𝜈  𝑎𝑛𝑑 𝜈 =
𝐸

ℎ
=

7.26 × 10−19 𝐽/𝑝ℎ𝑜𝑡𝑜𝑛

6.626 × 10−34 𝐽 ∙ 𝑠
= 𝟏. 𝟏𝟎 × 𝟏𝟎𝟏𝟓 /𝒔 

𝜆 =
2.9998 × 108 𝑚/𝑠

1.10 × 1015 /𝑠
= 2.73 × 107 𝑚 = 𝟐𝟕𝟑 𝒏𝒎 


