Chapter 2 Suggested end-of-chapter problems with solutions

5. You have a chemical in a sealed glass container filled with air. The setup is
sitting on a balance as shown below. The chemical is ignited by means of a
magnifying glass focusing sunlight on the reactant. After the chemical has
completely burned, which of the following is true? Explain your answer.

Q

§' o !

a. The balance will read less than 250.0 g.
b. The balance will read 250.0 g.
c. The balance will read greater than 250.0 g.

d. Cannot be determined without knowing the identity of the chemical.

7. You may have noticed that when water boils, you can see bubbles that rise to
the surface of the water. Which of the following is inside these bubbles?
Explain.

a. air

b. hydrogen and oxygen gas
C. oxygen gas

d. water vapor

e. carbon dioxide gas

9. Dalton assumed that all atoms of the same element were identical in all their
properties. Explain why this assumption is not valid.

11. Why do we call Ba(NO3), barium nitrate, but we call Fe(NO3), iron(Il)
nitrate?

13. The common name for NH3 is ammonia. What would be the systematic name
for NH3? Support your answer.



14. Which (if any) of the following can be determined by knowing the number of
protons in a neutral element? Explain your answer.

a. the number of neutrons in the neutral element
b. the number of electrons in the neutral element

c. the name of the element

15. Which of the following explain how an ion is formed? Explain your answer.
a. adding or subtracting protons to/from an atom
b. adding or subtracting neutrons to/from an atom

c. adding or subtracting electrons to/from an atom

25. For lighter, stable isotopes, the ratio of the mass number to the atomic
number is close to a certain value. What is the value? What happens to the
value of the mass number to atomic number ratio as stable isotopes become
heavier?

27. Consider the elements of Group 4A (the “carbon family”): C, Si, Ge, Sn, and
Pb. What is the trend in metallic character as one goes down this group?
What is the trend in metallic character going from left to right across a period
in the periodic table?

34. Observations of the reaction between nitrogen gas and hydrogen gas show
us that 1 volume of nitrogen reacts with 3 volumes of hydrogen to make 2
volumes of gaseous product, as shown below:

HiE HH U3 =

Determine the formula of the product and justify your answer.

36. A sample of HySO4 contains 2.02 g of hydrogen, 32.07 g of sulfur, and 64.00 g
of oxygen. How many grams of sulfur and grams of oxygen are present in a
second sample of HySO4 containing 7.27 g of hydrogen?

38. Consider 100.0-g samples of two different compounds consisting only of
carbon and oxygen. One compound contains 27.2 g of carbon and the other
has 42.9 g of carbon. How can these data support the law of multiple
proportions if 42.9 is not a multiple of 27.2? Show that these data support the
law of multiple proportions.



46. If you wanted to make an accurate scale model of the hydrogen atom and
decided that the nucleus would have a diameter of 1 mm, what would be the
diameter of the entire model?

55. For each of the following sets of elements, label each as either noble gases,
halogens, alkali metals, alkaline earth metals, or transition metals.
a. Ti, Fe, Ag

b. Mg, Sr, Ba
c.Li, K, Rb
d. Ne, Kr, Xe

e.F, Br, 1

56. Identify the elements that correspond to the following atomic numbers.
Label each as either a noble gas, a halogen, an alkali metal, an alkaline earth
metal, a transition metal, a lanthanide metal, or an actinide metal.

a. 17
b.4
c. 63

d. 72

f. 92
g. 55
58. Write the atomic symbol (‘}X) for each of the isotopes described below
a. number of protons = 27, number of neutrons = 31
b. the isotope of boron with mass number 10
c.Z=12,A=23
d. atomic number 53, number of neutrons = 79
e. Z = 20, number of neutrons = 27

f. number of protons = 29, mass number 65



62. What number of protons and neutrons are contained in the nucleus of eact

of the following atoms? Assuming each atom is uncharged, what number of
electrons are present?

R
b. 27 Al
c. 3 Fe
d. 28Pb
e. 3¥Rb

f 4Ca

64. How many protons, neutrons, and electrons are in each of the following
atoms or ions?

a. 33 Mg
b. #Mg**
¢. D0t
d. ¥Co*t
e. ¥Co

£. S0

g. ;gSe2"
h. $$Ni

s BONT:2+
1. 28N1



68. Complete the following table:
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70. For each of the following atomic numbers, use the periodic table to write the
formula (including the charge) for the simple ion that the element is most
likely to form in ionic compounds.

a. 13

b. 34

c. 56

d.7

e. 87

f. 35

80. Name each of the following compounds.

a. HCszOz

b. NH;NO,

C: 00253

d.ICl

e. Pb3 (PO4)2

f. KC1O3

8. H, SO4

h. Sl‘3N2

j. Sn02

k. Nay; CrOy4



83. Write the formula for each of the following compounds:
a. sulfur difluoride
b. sulfur hexafluoride
c. sodium dihydrogen phosphate
d. lithium nitride
e. chromium(III) carbonate
f. tin(II) fluoride
g. ammonium acetate
h. ammonium hydrogen sulfate
i. cobalt(III) nitrate
j. mercury(I) chloride
k. potassium chlorate
l. sodium hydride
84. Write the formula for each of the following compounds:
a. chromium(VI) oxide
b. disulfur dichloride
c. nickel (II) fluoride
d. potassium hydrogen phosphate
e. aluminum nitride
f. ammonia
g. manganese(IV) sulfide
h. sodium dichromate
i. ammonium sulfite

j. carbon tetraiodide



88. Each of the following compounds is incorrectly named. What is wrong with
each name, and what is the correct name for each compound?

a. FeCls, iron chloride
b. NO,, nitrogen(IV) oxide
c. Ca0, calcium(II) monoxide

d. Al;S3, dialuminum trisulfide

e, Mg(CsHg Oy ), manganese diacetate

f. FePOy, iron(I) phosphide
g. P2Ss, phosphorus sulfide
h. Nay O, sodium oxide

i. HNOg, nitrate acid

j- HaS, sulfuric acid

89. Chlorine has two natural isotopes: 37Cl and 3>Cl. Hydrogen reacts with
chlorine to form the compound HCI. Would a given amount of hydrogen react
with different masses of the two chlorine isotopes? Does this conflict with the
law of definite proportion? Why or why not?

92. Which of the following statements is (are) true? For the false statements,
correct them.

a. All particles in the nucleus of an atom are charged.

b. The atom is best described as a uniform sphere of matter in which
electrons are embedded.

c. The mass of the nucleus is only a very small fraction of the mass of the
entire atom.

d. The volume of the nucleus is only a very small fraction of the total
volume of the atom.

e. The number of neutrons in a neutral atom must equal the number of
electrons.



93. The isotope of an unknown element, X, has a mass number of 79. The most
stable ion of the isotope has 36 electrons and forms a binary compound with
sodium having a formula of Na, X. Which of the following statements is(are)
true? For the false statements, correct them.

a. The binary compound formed between X and fluorine will be a
covalent compound.

b. The isotope of X contains 38 protons.
c. The isotope of X contains 41 neutrons.

d. The identity of X is strontium, Sr.

94. For each of the following ions, indicate the total number of protons and
electrons in the ion. For the positive ions in the list, predict the formula of the
simplest compound formed between each positive ion and the oxide ion.
Name the compounds. For the negative ions in the list, predict the formula of
the simplest compound formed between each negative ion and the aluminum
ion. Name the compounds.

a. Fe?*
b. Fe**
c. Bat
d. Cs*
p. 8%
£.P*
g Br~

h. N3~
97. An element’s most stable ion forms an ionic compound with bromine, having

the formula XBr,. If the ion of element X has a mass number of 230 and has

86 electrons, what is the identity of the element, and how many neutrons does
it have?



99. The designations 1A through 8A used for certain families of the periodic
table are helpful for predicting the charges on ions in binary ionic
compounds. In these compounds, the metals generally take on a positive
charge equal to the family number, while the nonmetals take on a negative
charge equal to the family number minus eight. Thus the compound between
sodium and chlorine contains Na* ions and CI” ions and has the formula
NaCl. Predict the formula and the name of the binary compound formed
from the following pairs of elements.

a.Caand N

b.K and O
c. Rband F
d.Mgand S
e.BaandI
f. Al and Se
g.Csand P

h. In and Br

110. Reaction of 2.0 L of hydrogen gas with 1.0 L of oxygen gas yields 2.0 L of
water vapor. All gases are at the same temperature and pressure. Show how
these data support the idea that oxygen gas is a diatomic molecule. Must we
consider hydrogen to be a diatomic molecule to explain these results?
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