
Question #69330, Chemistry / General Chemistry 

Question: find the emitted energy of the lowest energy spectrum in the visible field of its atomic 
spectrum by transitioning electrons to 1 gram hydrogen atom. 

Answer: The energy emitted with a gram of hydrogen atoms can be calculate using a Rydberg 
formula: 

𝑣𝑣 = 𝑅𝑅𝑍𝑍2(
1
𝑛𝑛12

−
1
𝑛𝑛22

) 

𝐻𝐻+ + �̅�𝑒 → 𝐻𝐻 + ℎ𝑣𝑣 𝑜𝑜𝑜𝑜 𝐻𝐻 + �̅�𝑒 → 𝐻𝐻− + ℎ𝑣𝑣 

In our case, n2 is equal to ∞ and n1 is equal to one. In turn, the nucleus of a hydrogen atom 
possesses Z equal to plus one. Thus, the whole formula can be written as: 

𝐸𝐸 = ℎ𝑣𝑣 = ℎ𝑅𝑅 

However, it is only one atom of hydrogen. As for 1 gram of hydrogen atoms the formula will be 
rewritten as follows: 

𝐸𝐸 = 𝑁𝑁𝐴𝐴
𝑚𝑚
𝑀𝑀
ℎ𝑅𝑅 = 6.02 ∙ 1023𝑚𝑚𝑜𝑜𝑚𝑚−1 ∙

1𝑔𝑔
1𝑔𝑔 ∙ 𝑚𝑚𝑜𝑜𝑚𝑚−1

∙ 6.62 ∙ 10−34𝐽𝐽 ∙ 𝑠𝑠 ∙ 1.1 ∙ 107𝑚𝑚−1 = 4.38 𝑚𝑚𝐽𝐽 
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