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Electrons in Atoms

1. Use only the words in the Word Bank below to fill in the blanks in the following paragraph.

Word Bank
(Niels) Bohr Probability Rydberg Equation Shrodinger Equation
Heisenberg Certainty Uncertainty Principle Orbits
Quantum Numbers Discrete Orbitals Position
Particle Wave

The Danish scientist N‘ e(i géb\f developed a model of the atom in which electrons

traveled around the nucleus in 0"36(‘6'1-@ 0 (g f ‘I’S . Electrons jumping between

different __( (‘BI:“fS emitted or absorbed light with wavelengths given by the

PVJ ée@\ Ej W‘{jM. However, according to the UV\Q’ b‘“*] fnhur(( postulated by

Hﬂ(}e“& s , the @‘)L\/ model of the atom could not be correct, since it predicted the
j"’S’h\o’\ of electrons in atoms with too much {@(47\(\’\ ’z . To account for the
WAve and JMJ\\C(L nature of electrons, 0"6'\""* ) replaced ocbts in

the modern model of the atom. These _0 rﬁ' "77\ U only give the ﬁméﬂ&'(i& of finding an

electron at a given distance and position from the nucleus. The energies, shapes, and orientations of

. AN
these 0({"+’\ U are found exactly by solving the &krv)gg Ef(/" but can be
described much more easily by looking at their ZVWWZ"”’\ " ‘/Vk@(’d

2. Give the name and significance of each of the quantum numbers listed below:

Ex. m: Spin, describes the behavior of the electron in a magnetic field. QO vs @

n princia ) quantim nunber, descibes Site of A oo, n > 0 6 s
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3. Complete the following table:

. m Can Hold ___ Total Orbital Picture
Orbital n | !
(all possible values) Electrons (choose one m))
55 g 0 o) v O
R b el 5 8
5
3d 3 —Z/«\/O/H/kl (0 %
7f } 3 -3-1,- Lo, H,kl/é | 4‘ %

4. Imagine you have to teach a grade-eight student about the Pauli Exclusion Principle. In class, | used
the analogy of an apartment building to describe why and how electrons obey the Pauli Exclusion
Principle. In teaching your grade-eight student, invent your own analogy for the Pauli Exclusion
Principle, and clearly describe, using complete sentences, how your analogy explains the Pauli

Exclusion Principle.
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5. Define Hund’s rule. Be sure to discuss orbital energies.
p\/}‘ one el({o%m M‘)‘D arén':)"r\\f with the Savme ewnelsy éQ‘)Qf@ T"/H'Vb
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6. Describe why each ground-state energy orbital diagram below is incorrect, and draw the correct
diagram using the orbitals and number electrons given.

a) b) c) d)

3s 3s 3s T 3s
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Mistakes in energy orbital diagrams above:

A) Violates 60[()@‘\ Rule (emeﬁy OrJUf‘ﬁL Zf elechon ﬁ\ww be )Mér’€”€’57
7/5 a(gg—‘\\'
(7> Vidlates Hund’s Role- One  2p (mp=-) eleckom shold be F(nce&m my =+ .

aQ
(/> Vivlates Paoli Excclaim an\c(?(e. One |5 elechon shootd have spin T

}) Violabes Paoli Exceluimm Pranaple ned Goldew Rule (Euersy Orﬂm“ﬁﬁ.

Corrected energy orbital diagrams (fill in yourself):
a) b) c) d)

3s 3s 3s 3s
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7. Are the following electron orbitals possible? If not, explain why not.

2d*: N(,‘ Vs i av\) ,Q((D;Z/ bt [ ;MuS+ é(— {555 'H'\KV\ A

5 No. Q= '/ So Phere Are el = 20+ =3 V4 g), ofél%\b/ whith
Con hdd & maximon ¥ eleckons.

8. Give the ground-state electron configurations of the following atoms. Draw a box diagram for the
valence electrons in each atom:

Ex. C: 1s%2s%2p? [He] l T l l
2s 2p
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9. Give the ground-state electron configurations of the following ions using the noble gas abbreviations:
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10. Are the following sets of quantum numbers (n, I, m;, m,) possible? Why or why not?

a) (2,1,-1,12)

Vs
b) (0,0,0,-12) /\IO_ N> 0O
e O 2 (Vl’l>

§ @65 Ny o oy z L )/Z

11. List the six possible sets of quantum numbers for the 5p orbital:

4k ol
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12. List five atoms or ions with the electron configuration [Kr] 5s%4d’.
! 2- 3= NI, Gde
¥ M
Q‘\’\ ) !Zd ) ’ )

* N(H‘e‘. Me Fansihm VMQ’b\\S ™
CW\G\{)M"‘\\»ASI il A



13. Draw complete orbital pictures for the following atoms. Include only valence orbitals occupied in the
ground state, and place electrons in the appropriate orbitals. Write the electron configuration, and
label all orbitals.

Ex. B:[He] 252p"

electron
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