@ Chemistry Clarity WORKSHEET - 35 MINUTES

Quantum Numbers and Orbitals

n, 1, mi, ms, shapes and nodes

Name Class Date

RULES
n=1,2,3..-1=0ton-1-mi=-1to+] - ms=+Y or -2
1=0s-1p-2d-3f-orbitals per subshell =21 +1
Per shell: n® orbitals, 2n® electrons - nodes: n - 1 total, 1 angular, n — 1 - 1 radial

Explain each answer using the rules above.

\ J

A. The quantum numbers

1. State what each of the four quantum numbers describes.

2.  For n=4: (a)list the allowed values of ] and name each subshell (b) how many orbitals and
electrons can the shell hold?

B. Allowed or not?

3.  Which of these sets (n, 1, mi, ms) are allowed? Explain any that are not. (a) (1, 0, 0, +%2) (b)
(25 1: 2: _1/2) (C) (3y 23 _21 +1/2) (d) (25 01 O) 1) (e) (3’ 3, 1; _1/2)
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4. Name the subshell and give its maximum number of electrons: (a) n=2,1=1(b)n=3,1=2
(c)n=5,1=0(d)n=4,1=3

C. Electrons in atoms

5. Give a possible set of four quantum numbers for: (a) the electron in a hydrogen atom in its
ground state (b) the outermost electron in potassium (c) one of the 2p electrons in carbon

6.  Use the Pauli exclusion principle to explain why an orbital cannot hold three electrons.

D. Shapes and nodes

7. (a) Sketch an s orbital and a p, orbital. (b) State the number of angular and radial nodes in
a 2s, a 2p and a 3d orbital.

E. Challenge

8. Explain how the numbers of orbitals in s, p, d and f subshells account for the widths (2, 6,
10 and 14 columns) of the blocks of the periodic table.
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