
Energy Transition
Practice Problems

From Siyafula Website:
Emission and Absorption Spectrum





Practice Question #1

I have an unknown gas in a glass container. I shine a bright 
white light through one side of the container and measure 
the spectrum of transmitted light. I notice that there is a 
black line (absorption line) in the middle of the visible red 
band at 642 nm. I have a hunch that the gas might be 
hydrogen. If I am correct, between which 2 energy levels 
does this transition occur?



Step 1: What is given? What needs to happen?

The substance absorbed photons at a wavelength of 642 
nm. This corresponds to a specific energy. We need to 
calculate that energy using E = hf and c = λf. Then we need 
to see what transitions would correspond to this change in 
energy.



Step 2: Calculate energy of absorbed photons

Substituting f = c/λ  into E = hf, we get E = h(c/λ)



Step 3: Find transitions that result in visible 
wavelength photons

Look at diagram on next page. Do calculation for one of 
those transitions. Look at ΔE = E2 - E3 





**IMPORTANT**
The energy of the photon does not 
correspond to the energy of an energy 
level, it corresponds to the difference in 
energy between two energy levels.



Practice Question #2

What colour is the light emitted by hydrogen when an 
electron makes the transition from energy level 5 down to 
energy level 2?



Step #1 What we’re given. What happens next.

Check transitions diagram. Do a ΔE = E2 - E5 calculation.

Then use E = h(c/λ) to find the wavelength of the photons 
absorbed that correspond to that energy.

Finally look up what color of visible light corresponds to that 
wavelength.



Step #1 Work space

 ΔE = E2 - E5          E = h(c/λ) 



Practice Question #3

I have a glass tube filled with hydrogen gas. I shine white 
light onto the tube. The spectrum I then measure has an 
absorption line at a wavelength of 474 nm. Between which 
two energy levels did the transition occur?



You figure out the steps! (answer on next slide)



ANSWER to Problem #3

This energy interval corresponds to a transition from energy 
level 4 to energy level 2.


