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Chem 10113, Quiz 1 Answer Key
August 29, 2018
Pay attention to significant figures in all calculations!
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1. (6 pointsy SHOW ALL WORK. An atom of cesium (Cs) has a radius of 256 pm (picometer).
Imagine a string of individual Cs atoms laid edge to edge in a straight line like a row of golf balls.
Determine the length (in inches) of a line of Cs atoms that could be made from a 75.0 fg
(femtogram) sample of pure cesium. (/Note: You must use the mole concept correctly in order to
receive any credit for this problem.)
(75.0 x 10-15 g) (1 mole / 132.91 g) (6.022 x 1023 atoms / mole) = 3.398 x 108 atoms
diameter of 1 atom = 2 (256 pm) = 512 pm
(3.398 x 108 atoms) (512 pm / atom) (1012 m / pm) (1 cm / 10-2 m) (1 in / 2.54 cm)
= 6.85in
2. (3 points) Complete the following calculation (assume all values are measured quantities). Write the

answer in proper scientific notation, rounded to the correct number of significant figures.

(6.07325 x 1011) (54.790 - 6.582)

(0.87 +3.531)2 (7.1738 x 10-4)

2.11x 1019



3.

(3 points) SHOW ALL WORK. The ratio of fluorine to antimony by mass in SbF3 is 0.332:1.00.
Determine the formula of another fluoride of antimony in which the mass ratio of fluorine to
antimony is 0.553:1.00. This data illustrates Dalton's Law of Multiple Proportions.

Compare mass F to mass Sb ratio in the two compounds:
0.5563/0.332 = 1.67 = 5/3 (ratio of integers as per Dalton's Law)
Thus, the 2nd compound has 5/3 times more F per Sb than the 1st compound.

. the 2nd compound is SbF g

(6 points) SHOW ALL WORK. Aecrogels are the most porous, lightest, solid materials known. A
certain aerogel has a specific gravity of 0.00195. Determine the mass in pounds (Ib) of an SUV size
block of this aerogel that has a volume of 524 ft3.

density = 0.00195 g/cm3
(524 t3) (12 in/ft)3 (2.54 cm/in)3 (0.00195 g/cm3) (1 1b /454 g) = 63.7 Ib

The element copper (Cu) has two naturally occurring isotopes: ©3Cu and ©3Cu. The isotope 63Cu
has a mass of 62.9296 amu and a natural abundance of 69.17 %.

(a) (2 points) One atom of ©3Cu2* contains 29 protons, 36 neutrons, and 27 electrons.
(b) (5 pointsy SHOW ALL WORK. Determine the mass of the 65Cu isotope in amu.

abundance of 65Cu = 100-69.17 = 30.83 %
(0.6917) (mass of 63Cu) + (0.3083) (mass of 69Cu) = Cu atomic mass
(0.6917) (62.9296) + (0.3083) (mass of 69Cu) = 63.546 amu

mass of 69Cu = 64.93 amu



