Flame Test Pre-Lab Questions
1. In tomorrow’s lab we will use fire to heat various metal ions. Which of the following must you do to stay safe in the lab?

a) Wear non-loose clothing, especially non-loose sleeves

b) Tie your hair back behind your head

c) Wear safety goggles

d) Avoid inhaling the metal powder

e) Immediately come to Mr. Shank with any questions, spills, or emergencies

f) All of the above

2. List the following colors of light in order of increasing energy: orange, green, yellow, red, blue, violet

Red < Orange > Yellow < Green < Blue < Violet

3. List the following orbitals in order of increasing energy: 3d, 2s, 3p, 4p, 1s, 5d, 3s, 2p, 4s, 4d
1s < 2s < 2p < 3s < 3p <4s < 3d < 4p < 4d < 5d

4. Describe how to calculate the wavelength of light emitted or absorbed when an electron jumps between an n = 3 and an n = 2 orbit in the Bohr model.

lambda = hc /ΔE = hc /[E(n=3) – E(n=2)]

5. In the modern atom, we think of electrons being excited from lower-energy orbitals to high-energy orbitals, not orbits. Using light is one way to excite electrons between orbitals, but you can also excite electrons to higher-energy orbitals using heat, such as that provided by a flame. For example, boron emits a bright green light (530 nm) when heated.

a) Calculate the energy of the green light emitted by boron
b) What is the ground-state electron configuration of boron?
c) Assume that heating boron excites one electron to a 3s orbital. Draw an orbital picture and energy diagram showing the relaxation of this electron back to the ground state.

a) E = hc/lambda = (6.626 x 10^-34 x 3 x 10^8)/(530 x 10^-9) = 3.75 x 10^-19 J

b) B: 1s22s22p1
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