21. Resonance occurs when more than one valid Lewis structure
can be written for a molecule or an ion.

22. The VSEPR 1TiDc[¢1 is used to ge[e"iiiiiil1e molecular shape.

23. Hybridization is a prch§5"‘ii1 which atomic orbitals are mixed to
form new, identical hybrid orbitals.

24, A bond is pg}ar’"iﬁhen there 'i‘s--ag electronegativity difference
between the two bonded atoms. A-molecule is polar when there
are pelar bonds and the molecular shape is not symmetric.

&

Chapter 9

Practice Problems

1. a. lithium{s} + chlorine(g} — lithium chloride(s)
Li(s) + Ci,(g) — LiCl(s)
b. nitrogen(g) + oxygen(g) — nitrogen dioxide(g)
N,{(g) + O,(g) — NO,(g)
¢. iron{s) + copper(Il) nitrate(aq) — copper(s) + iron(Il)
nitrate(aq)
Fe(s) + Cu(NO;),(aq) — Culs) + Fe(NO3),(aq)
2, a. 2K(s) + 2H,0(l) — H,(g) + 2KOH(aq)
. CaCly(ag) + Na,CO4(aq) — CaCO4(s) + ZNaCl(aq)
Bry(l) + 2Lil(s) — 2ZLiBr(s) + I(s)

. synthesis; Ny(g) + 3H,(g) — 2NH,(g)

. decomposition; already balanced

synthesis and combustion; 2Se(s) + 305(g) — 28@03(g)
. combustion; C,H,(g) + 30,(g) — 2CO,(g) + 2H,0(g)

- yes; Cly(g) + 2Kl(aq) — 2KCl(aq) -+ L(s)

. yes; Mg(s) + CuSOg4(aq) ~— MgSO,4(aq) + Cu(s)

no

. yes; Ph(s) + 2AgNO,(aq) — Pb{(NO,),(aq) + 2Ag(s)

ZnBry(aq) + 2KOH(aq) —» 2KBr{aq) + Zn(OH),(s)
- CuS0,(aq) + BaCl,(aq) —» CuCly(ag) + BaSO(s)
2Fe(NO;);(aq) + 3Na,CO;(aq) —

Fe,(CO4)5(s) + 6NaNO;(aq)

n o
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6. a.é chemical: PB(NO,)(aq) + INH,Cl(aq) —
§._2NH,NO(aq) + PbCL(s) jf’

conplete ionic: Pb’>*(aq) + 2NO; " (ag) + 2NH,*(aq) +

2CI™(ag) = 2NH, (aq). + 2NO; ~(ag) + PbCl(s)

net ionic:-Pb? +(4q) +2C ’(aq)m» PBCl,(s) -

E&Tmma] 7A}Cl3(aq) + ?Na €O (dq)——> I —

. 1 "6NaCl(ag) + Al (co%);(s)
complete ionic: 2A13* (aq) + 6C1™ (aq) -+ 6Na* (aq) +
3CO;*(aq) —-6Na*(aq) + 6CI™(aq) + Aly(CO,)4(s)
net ionic: 2A1*(4g) + 3C0O,2 (g} = AL(CO,),(s) o

a. chemical ’)HNO3(aq) + BA(OH) s(aq) — §

e e I Ba(NQ,),(aq) + 2H O(l) ;

complete ionic: 9H*(dq) + ’JNOW““(aq) + Ba’*(ag) +

20H(aq) —s Ba2*(ag) + 2NO;3~(aq) + 2H,0(])

net jonic: 2H% (aq) + 20H~ (aq) — 2H,0(1),

or, with coefficients- reduced t6 lowest terms,

H*(aq) + OH™ (aq) - H0oM

b. iChemical: H; SO4(aq) ¥ 2NaOH(aq) -
{ — NJqSO4(aq) -1— ’7H O(i)

'-»-‘.'complele ionic: 7H* (aq) -€~ SO "(aq) + 2Na™t (aq) +
20H~ (ag) — 2Na*(ag) + 804’“(aq ) + 2H,0(1)

net ionic: 2H*{aq) +- 20H" (aq) — 2H,0(1),

or, with coe[ﬁmen\“t“s reduced Lo lowest terms,

H¥{aq) + OH (aq) — H 00) e

FEliieal” "H,PO 4(aq) + 3LIOH(dq) ST e

| —» LizPO,(aq) + 3H,0() §
p g et S

“complere ionic: ’%H (aq) + PO ‘“(Ltq) + j»L]T(aq) +

R

C.

net ionic: 3H+(.1q) + JOH™ (dq)m} iH O(])
or, with coefﬁments reduced to lowest terms,
F(aq) + OH (aq) % H,0)

e

8./a. chemicak HCI(dq) + NaCN(aq) — NaCl(aq) + HCN(g) ]

complete ionic: H*(dq) + CI7(aq) + Na¥(aq) + CN{aq)
T Nd+(dq) + Ci7(aq) + HCN(g)

net ionic: H*(aq) + CN- {aq) — HCN(g)
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. chemical: H SQ4(aq) + Rb. S(dq — Rb 804(aq) + H S(g) :

":"""complt,lc ionic: 2H* (‘1q) + SO, .‘(dq) + ”Rb*(aq) +
$27{aq) — 2Rb¥(uq) + SO,2"(aq) -+ H,S(g)
net ionic: 2H*(aq) + S~ (aq) —» H,S(g)

Chapter 9 Review

9.

10.

11.

12.

13.

14.
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A chemical reaction is a process in which the atoms of one or
more substances are rearranged to form different substances.
The reactants are shown to the left of the arrow, the products to
the right. Physical states are shown by means of symbols in
parentheses.

)t} of the equations identify the reactants and Pr odtitts, use
plus 3igns to separate the reactants and prc Qducts LISE an arrow
to md[(%E\ ield.” and use Symbo]s tosindicate the physical
states of the § bst\ir:‘ces WO](I,.f:quatlonb show the names of the
substances. Skelet equatlons show the chemical formulas of
the substances bug ard iotbalanced in terms of numbers of
atoms. Ba]ancef chemical equ s also show chemical formu-
las but yse “Coefficients to balancl%‘ number of atoms of each
eleme‘ﬁ; on both sides of the equation.’

Write the skeleton equation. Count the atoms of the elements in
the reactants and in the products. Change coefficients to make
the number of atoms of each element equal on both sides of the
equation. Write the coefficients in their lowest possible ratio.
Check your work.

In synthesis reactions, two or more substances react to produce
a single product. In combustion reactions, oxygen combines
with a substance and energy is released as light and heat. In
decomposition reactions, a single compound breaks down into
two or more elements or new compounds.

In single-replacement reactions, atoms of one element replace
the atoms of another element in a compound. In double-
replacement reactions, there is an exchange of positive ions
between two compounds.

An aqueous solution is a solution in which the solvent is water.
A solid that is formed when two aqueous solutions are mixed is
called a precipitate.
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