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CHAFTER 2 Atoms, Molecules, and lons

Write the chemical formula for the following compound. Is
the compound ionic or molecular? Name the compound.
[Sections 2.6 and 2.8]
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Five of the boxes in the lollowing periodic table are colored.
Predict the charge on the ion associated with each of these

elements. [Section 2.7]
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The following diagram represents an
which the red spheres represent cations lue es rep-
resent anions. Which of the following formul " nt
with the drawing? KBr, K,50,, Ca{NO,),, Fe,(50; ;f@
the compound. [Sections 2.7 and 2.8]

compound in

Are these two compounds isomers? Explain. [Section 2.9]

CH;—CHCI
CH,—CH,

CH;—CH,—CHy,—CH,Cl

It the Millikan oil-drop experiment (see Figure 2.5) the tiny
oil drops are observed through the viewing lens as rising, sta-
tionary, or [alling, as shown here. (a) What causes their rate of
fall to vary from their rate in the absence of an electric field?
(b) Why do some drops move upward? [Section 2.2]

The following exercises are divided into sections that deal with spe-
cific topics in the chapter. The exercises are grouped in pairs, with
the answers given in the back of the book to the odd-numbered exer-
cises, as indicated by the red exercise numbers. Those exercises whose
numbers appear in brackets are more challenging than the nonbrack-
eted exercises.

The Atomic Theory of Matter and the Discovery
of Atomic Structure (Sections 2.1 and 2.2)
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How does Dalton's atomic theory account for the fact that
when 1.000 g of water is decomposed into its elements, 0.111 g
of hydrogen and 0.889 g of oxygen are oblained regardless of
the source of the water?

Hydrogen sulfide is composed of two elements: hydrogen and
sulfur. In an experiment, 6.500 g of hydrogen sulfide is fully
decomposed into its elements. (a) If 0.384 g of hydrogen is
obtained in this experiment, how many grams of sulfur must
be obtained? (b) What fundamental law does this experi-
ment demonstrate? () How is this law explained by Dalton’s
atomie theory?

A chemist finds that 30.82 g of nitrogen will react with 17.60,
35.20, 70,40, or B8.00 g of oxygen to form four different com-
pounds. (a) Caleulate the mass of oxygen per gram of nitro-
gen in each compound. (b) How do the numbers in part (a)
support Dalton’s atomic theory?

In a series of experiments, a chemist prepared three different
compounds that contain only iodine and fuorine and deter-
mined the mass of each element in each compound:

Compound

Mass of lodine (g) Mass of Fluorine (g)

5

475
7.64
9.41

356
343
9.86
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(a) Calcﬂ: t ss of luorine per gram of iodine in each
compound. Z/lhe numbers in part (a) support the

atomic theory?
Summarize the evidence %

cathode rays consist of negativel

s Thomson to argue that
particles.

An unknown particle is caused to m etween two elec-
trically charged plates, as illustrated in Figure 2.8. Its path is
deflected by a smaller magnitude in the opposite direction
from that of a beta particle. What can you conclude about the
charge and mass of this unknown particle?

How did Rutherford interpret the following observations
made during his a-particle scattering experiments? (a) Most
o particles were nol appreciably deflected as they passed
through the gold foil. (b) A few o particles were deflected at
very large angles. (¢) What differences would you expect if
beryllium foil were used instead of gold foil in the a-particle
scattering experiment?

Millikan determined the charge on the electron by studying
the static charges on oil drops falling in an electric field (Fig-
ure 2.5). A student carried out this experiment using several
oil drops for her measurements and caleulated the charges on
the drops. She obtained the following data:

Droplet Calculated Charge (C)
. A [ 160 % 107
B 315 x 10717
c 481 % 107"
D 6.31 x 10717




