NAME: STUDENT #: REC. SECTION:

CHM 1045, 2001
General Chemistry I. — Gelb
Practice Exam #3. Total: 100 points.

(This is only for practice, and will not be collected or graded. It is meant to serve as a study aid,
and does not cover all of the material for which you are responsible. This practice exam should
take you approximately 50 minutes to complete.)

Read the questions carefully! You must show your work and use the correct number of significant
figures in order to receive full credit for numerical problems.

This exam should have five pages and a periodic table. Check that you have a complete copy, and
put your name on every page; on the first page also put your student number and recitation
section. The last page also has tabulated information for you to use.

1. (15 points.) Orbitals, orbitals, orbitals.

(a) Give the full names for the four quantum numbers of an electron in an atom, and give
their symbols and allowed values.

(b) How many electrons can fit in the n = 6 shell?

(¢) What are the differences between the three p orbitals?
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2. (20 points.)

(a) Write the chemical equations corresponding to the Born-Haber cycle for the formation
of Cuz0(s) from Cu(s) and Oz(g).

(b) Use the following information to calculate the lattice energy of the CuyO crystal:

First Tonization energy of Cu: 745.5 kJ/mol Heat of formation of CuyO: -168.6 kJ/mol
First Electron Affinity of O: -141 kJ/mol Second Electron Affinity of O: 844 kJ/mol
Enthalpy of sublimation of Cu: 339.3 kJ/mol AH3Z of O(g): 249.2 kJ/mol
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3. (15 points.) The Bohr atom.

(a) Calculate the energy and wavelength of the n =3 — n = 1 electronic transition in
hydrogen. Give your answer in units of nanometers, to four significant figures.

(b) There is a “lower limit” on the energy of electronic transitions to or from the n = 2
state. Identify it, and calculate the corresponding energy to four significant figures.

4. (15 points.) Electronic structure and spectroscopy.

(a) Give the order of filling of atomic orbitals up to and including the 5p subshell.

(b) Why are there dark lines in the solar spectrum?

(¢) The basis of transmission electron microscopy is that the path of very fast-moving elec-
trons will be changed when they pass near objects with a size similar to their de Broglie
wavelength. How fast does an electron have to be moving to have a wavelength of

1.00 nm ?



NAME:

5. (20 points.) Short answers.

(a) (1 pt. each) Write the electronic structures for the following atoms and ions. You may
use “core” notation, except where specified.

i. oxygen

ii. AIPT

iii. Te

iv. Si

v. argon (don’t use “core” notation.)

(b) (1 pt. each) Draw the Lewis symbols for the following atoms and ions.

i. carbon

ii. xenon

iii. Be

iv. CaZt

v. F~

(c) (2 pts. each) Draw reasonable Lewis structures for the following molecules.

i. CHy

ii. Ny

iii. CO4

V. BH3
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6. (15 points.) On the blank periodic table below, clearly label the following:

(a) The atom with the lowest first ionization energy.

(b) The first transition series

(¢) The noble gases

(d) The trends in atomic size (draw arrows outside the table and label them clearly)
(e) The alkaline earths

(f) The halogens

(g) The row with valence electrons having n =5

(h) The column of elements with three half-filled p orbitals.

Constants and other useful information:

Planck’s constant: h = 6.63 x 10734 J-s

Speed of light: ¢ = 3.00 x 10® m/s

mass of electron: m, = 9.11 x 10731 kg.
Avogadro’s number: N = 6.022 x 10?3 mol~!.

Bohr model constant: B =2.179 x 10~18 J.



