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Bohr’s Model:  Matter Waves 

 

1. Will a hydrogen atom expand or contract as it moves from ground 

    state to an excited state?   Expand 

 

2. Is energy emitted or absorbed when the following electronic 

   transitions occur in hydrogen? 

 

 a) From n = 4 to  n = 3  emitted 

 

 b) From an orbit with radius 2.12 Å to one with 8.45 Å absorbed 

 

c) An electron is added to H+ ion and ends up in n = 4 shell 

   absorbed  

 

3. What is the wavelength of hydrogen if the emission is from n = 6 

    to n = 3?  Calculate the energy of this transition. 

 This is the infrared region.  In this case m = 3 and n = 6 

 
1

𝜆
= 𝑅∞ (

1

𝑚2 − 
1

𝑛2) = 1.097 × 10−2 𝑛𝑚−1 × (
1

32 −
1

62) = 0.0009142 

 
1

0.0009142
= 𝟏𝟎𝟗𝟒 𝒏𝒎 

 

 𝑬 =
𝒉𝒄

𝝀
=

(𝟔.𝟔𝟐𝟔×𝟏𝟎−𝟑𝟒 𝑱∙𝒔)×(𝟐.𝟗𝟗𝟖×𝟏𝟎𝟖   𝒎/𝒔)

𝟏.𝟎𝟗𝟒×𝟏𝟎−𝟔 𝒎
= 𝟏. 𝟗𝟖𝟔 × 𝟏𝟎−𝟐𝟓 𝑱 

    

4. Calculate the wavelength, in nm, when m = 2 and n = 6.  What is 

    the energy, in kj/mol, of this radiation? 
1

𝜆
= 𝑅∞ (

1

𝑚2
− 

1

𝑛2
) = 1.097 × 10−2 𝑛𝑚−1 × (

1

22
−

1

62
) = 0.002438 𝑛𝑚−1 

𝜆 =
1

0.002438 𝑛𝑚−1
= 410 𝑛𝑚 

         E=
𝒉𝒄

𝝀
=

(𝟔.𝟔𝟐𝟔×𝟏𝟎−𝟑𝟒 𝑱∙𝒔)×(𝟐.𝟗𝟗𝟖×𝟏𝟎𝟖   𝒎/𝒔)

𝟒.𝟏𝟎×𝟏𝟎−𝟕 𝒎
= 𝟒. 𝟖𝟓 × 𝟏𝟎−𝟏𝟗𝑱 

 

4. 𝟖𝟓 × 𝟏𝟎−𝟏𝟗𝑱

𝑝ℎ𝑜𝑡𝑜𝑛
×

6.02 × 1023 𝑝ℎ𝑜𝑡𝑜𝑛𝑠

𝑚𝑜𝑙
×

1 𝑘𝐽

1000 𝐽
= 𝟐𝟗𝟐 𝒌𝑱/𝒎𝒐𝒍 

 

5. What is the de Broglie wavelength, in m, of a fly with a mass of 

   1.85 mg flying at 1.58 m/s.  Explain why we do not observe this 

   wavelength.  

𝜆 =
ℎ

𝑚𝜇
=

6.626 × 10−34 𝐽 ∙ 𝑠

(1.85 × 10−6𝑘𝑔) × 1.58 𝑚/𝑠
= 𝟐. 𝟐𝟕 × 𝟏𝟎−𝟐𝟖 𝒎 

The wavelength is much smaller than the fly and cannot be observed. 


