Name: Period:

Types of Reactions Practice

1. Identify the type of each of the reactions (single replacement, double replacement, synthesis, decomposition,
combustion).

a. AgNO; + H,S > Ag,S+ HNO3 Type:
b. Mg + N;=> MgsN; Type:
c. Clh + KI > KClI + 1, Type:
d. AI(OH); = AlLO; + H,0 Type:

e. C/Hi + 0> CO, + H0 Type:



Name: K{,\g\ Period: _____

Types of Reactions Practice
1. Identify the type of each of the reactions (single replacement, double replacement, synthesis, decomposition,
combustion).
a. AgNO; + H,;S-> Ag:S+ HNO; Type: _Q_&___
b. Mg + N;-> MgN; Type: S
c. Cla + KI> KCl + I, Tvpe:_é.R_
d. AI(OH) - ALOs + H0 Type: D

e. GHi + 0> CO; + H,0 Tvpei_C¢._.




Name:

Period:

Naming and Writing Compounds Refresher

Part A: The Basics
1. What does the subscript 2 indicate in Cl,?

2. Whatis implied when there is no subscript?

3. Classify C, Fe and Cl as metals or non-metals.

a. C= Fe =

Cl:

4. s the following statement true or false and why? “The formulas for elements never contain a subscript.”

5. Classify each formula below as an element or a
compound (write E for element and C for
compound). Use Table 1 as a guide or to refresh
your memory.

a. Co d.
b. CaCl, e.
c. CsOH f.

Table 1

Fe is the elemental form of iron.

Cis the elemental form of carbon.

Cl, is the elemental form of chlorine.

FeCls is a compound formed from the elements iron and chlorine

Brz g. PFS
NaBr h. P4
SiO; i. OF;

6. How can you tell if a chemical formula represents an element or a compound?

Part B: Types of Compounds -
. . Table 2: Examples of lonic
There are two major classes of compounds typically encountered as part of an
. . . and Molecular Compounds
introductory course: ionic and molecular compounds. It is helpful for you to be able to -
. . . lonic Molecular
quickly classify a compound into one category or the other.
ZnC|2 CC|4
Use Table 2 to help you answer questions 1-4: Na,O P,0s
1. The compound ZnCl;is considered to be a (an) compound. Fe,03 N,O,
2. The compound that contains nitrogen and oxygen is a (an) compound. Cul Nis

3. Does the classification seem to be made based on how many atoms of each element are represented in the

formula?

4. Compare the types of elements (metal or non-metal) found in each example in Table 2 for the two classes of
compounds. Do you see any trend in the type of elements present and the classification? Explain.

5. Classify each of the following as either ionic or molecular. Write (l) for ionic and (M) for molecular.
a. NaBr d. OF, g. CsFk;

b. SFs e. NOz h. CrCI3

c. CoBnr; f. BaS i. CO;



6. Write a simple rule that will allow you to classify compounds as ionic or molecular.

Part C: What’s in a name? Table 3: Examples of Chemical Names and Formulas
Use Table 3 to help you answer the following questions: ] ] Chemical
Cation Anion F | Compound Name
1. Are ALL cations positive ions or negative ions? ormufa - -
Na* Cl NaCl sodium chloride
2. Are ALL anions positive ions or negative ions? Ca™? 0?2 CaO calcium oxide
3. What is the name of the compound formed by the Zn* cr ZnCl zinc chloride
combination of Li** and SZions? Li* s? Li2S lithium sulfide
K* N3 KsN potassium nitride

4. When the name of an ionic compound is given, which ion is
stated first (cation or anion)?

5. Compare the first part of the compound name to the name of the element from the periodic table. How does the
name of the cation correspond to the name of the element?

6. Compare the second part of the compound name to the name of the element from the periodic table. How does the
name of the anion correspond to the name of the element?

7. From what part of the periodic table do the cations in Table 3 come (metals or non-metals)?

8. From what part of the periodic table do the anions in Table 3 come?

9. For each of the following, predict whether the ion will likely be a cation or an anion (Just write + or —in the blank).
a. magnesium ion b. selenide ion c. bromideion d. cesiumion
10. For each ionic compound, identify the cation and the anion (write + or —in each blank below the name).

a. sodium fluoride b. strontium sulfide c. lithiumiodide d. barium chloride

11. Write a general rule for how you change the name of elements to cations when naming ionic compounds.

12. Write a general rule for how you change the name of elements to anion when naming ionic compounds.

Part D: Predicting Formulas
. .. Table 4
Use the information in Table 4 to help you - - -
. . Cation Anion Chemical Formula Compound Name

answer the following questions. - . -

Na cr NacCl sodium chloride
+2 - : :

1. Whatis the charge on the zinc ion? Zn Cl ZnCl, zinc chloride
Na* S? Na,S sodium sulfide

2. What s the charge on the nitride ion? K N3 KsN potassium nitride




What is the charge on the chloride ion?

What is the charge on the ionic compound, sodium chloride?
What is the charge on the ionic compound, sodium sulfide?
How many potassium ions are present in K3sN?

What does the “2” stand for in the formula for ZnCl,?

©® N oo U &~ W

Sodium chloride is NaCl, and zinc chloride is ZnCl,. Why are there more chloride ions than zinc in this formula?

9. Sodium chloride is NaCl, and sodium sulfide is Na,S. Why are there more sodium ions than sulfide ions in this
formula?

10. How many chloride ions would combine with an Al*3 ion to form aluminum chloride?
11. What charge does the barium ion possess in the compound BaCl,?

12. Explain how you determined the number of chloride ions needed in aluminum chloride.

13. From Table 4 and the answers above, what do you know about the overall charge on ALL ionic compounds?

Part E: When in Rome... Table 5
When a Group 1 metal forms a cat!on, !t W!” always form a +1 cation. Chemical Formula Chemical Name
When a Group 2 metal forms a cation, it will always form a +2 charge. X ;
. . ) FeBr, iron (1) bromide
However, as we progress into the transition metals we find that these X X
) . . . FeBrs iron (Ill) bromide
metals can form cations with different charges under different .
. . PbO lead (I1) oxide
circumstances. Use Table 5 below to develop some rules that describe ;
. ) PbO, lead (IV) oxide
how to communicate the charge of the cation. —
CusN copper (I) nitride
What is the expected charge on the bromideion? CusN; copper (I1) nitride

What is the expected charge on the oxide ion?

What is the expected charge on the nitride ion?
Represent the Roman numeral |l as a regular number.
Represent the Roman numeral Il as a regular numeral.
Represent the Roman numeral IV as a regular numeral.

What two elements are present in the compounds in the last two rows of Table 5?

©® N oo U k~ wWw N oe

What is different about the chemical formulas of these last two compounds in Table 5?

9. What s different about the compound names of these last two compounds in Table 5?

10. Use the rules that you developed in Part D to determine the charge on the iron ion in these compounds:
a. Chargeonironin FeBr;
b. Charge onironin FeBr;

11. How is the Roman numeral in the compound name related to the charge on the iron atoms?



12. Does this hold true for all of the compounds in Table 5? Explain.

13. What types of metals require the use of a Roman numeral in the name of their ionic compounds?

14. Where are these metals located on the periodic table?

15. Why do the compounds in Part E require Roman numerals in the name while compounds such as calcium chloride
do not?

16. If only the chemical formula were given for the compounds in the above examples, how could you determine the

charge on the cation?

17. Complete the table that follows with the proper ions, chemical formulas and compound names. The first row of the
table has been completed for you.

Cation Anion Chemical Formula Compound Name

Na* cr NacCl sodium chloride
Ba*™ I- Bal,

Mn*2 0? manganese (Il) oxide
Mg+2 N-3

cobalt (1) fluoride

CrO

cut S?

Cang

SnSz

18. How do you know when to use a Roman numeral when writing the name of an ionic compound?

Part F: Poly wanna ion?

Thus far we have considered only simple, monatomic Table 6

cations and anions. There is another class of ions that lon Name lon Name
are often called polyatomic ions. Polyatomic ions are N nitride 52 sulfide
a group of atoms that are bonded together and the NO, nitrite 5057 sulfite
entire group of atoms carries the charge. The most NOs nitrate SO.2 sulfate

common polyatomic ions contain oxygen.



Use the information in Table 6 to answer the following questions.

What element is associated with the prefix “nitr-“?

What element is associated with the prefix “sulf-“?

What is the ending (suffix) when there are no oxygen atoms in the formula?

What suffixes are used when oxygen is included in the formula?

Does the suffix of each name depend on the charge of the ion?
Does the suffix tell you how many oxygen atoms there are?

Compare nitrate to nitrite - which ion has more oxygen atoms?

© N o Uk~ W NoRE

Compare sulfate to sulfite - which ion has more oxygen atoms?

9. Consider the two polyatomic ions of chlorine, ClO,™* and ClOs™ Which ion would have the —ate ending? Write the
names of these two polyatomicions of chlorine.

10. Consider the two polyatomic ions of phosphorus, POs® and PO,. Which ion would have the —ate ending? Write the
names of these two polyatomicions.

11. The last three letters of a name can tell you a lot about a particle! For each of the name endings below, give a
general description of what type of ion or particle would be expected to have that ending (cation, monatomic anion,
polyatomic anion, metal element, and/or nonmetal element).

a. -ide
d. —ine
b. —ium
e. —ite
c. -ate
Part G: Mix it up!
Now that we have investigated polyatomic ions, we have to consider
. . Table 7
how this affects the name of a compound and how we write the -
. Chemical Formula Compound Name
chemical formula. -
CaS0, calcium sulfate
1. Write the name, symbol and charge for all of the monatomic CaSO; calcium sulfite
ions present in the compounds listed in Table 7. NasPO, sodium phosphate
Li,COs lithium carbonate
NH.CI ammonium chloride
Be(NO,); beryllium nitrite
) ) ) Mgs(POs); magnesium phosphite
2. erlte the.nz?\me f':mdhform;lla (including the charge) for all the Fe(NOs)s iron (IIl) nitrate
polyatomicions in the Table 7. Al(OH)3 aluminum hydroxide

3. The ammonium cation is the only polyatomic cation in the table. What is the formula and charge of ammonium?

4. How many nitrite ions are present in beryllium nitrite?




5. What new feature is used in these chemical formulas?

6. Do all polyatomic ions require the use of parenthesis?

7. When are parenthesis used?

8. Have the naming/writing rules you established in earlier parts changed? If so, how?

9. How many nitrogen atoms are in beryllium nitrite?

10. If the parenthesis were omitted in writing the formula for aluminum hydroxide [AIOHs instead of Al(OH)s], how
would that change the number of atoms of each element present in the compound?

11. Complete the tables below with the proper chemical formulas and compound names. The first row is completed
as an example.

Formula Name Formula Name

Nacl sodium chloride CrPOs

LiCN potassium sulfate
Ca(OH), ammonium carbonate

iron (Il) nitrate AuPO,

barium phosphate copper (Il) hydroxide

12. Write a rule that can be used to determine whether or not parenthesis is needed when writing a chemical formula.

Part H: Molecular Compounds

We will be using gases and other compounds as illustrations of Table 9: Covalent Compounds
naming molecular compounds. Molecular compounds are Name Formula
defined as groups of atoms that stay together because of shared phosphorus hexafluoride PFe
electrons in covalent bonds. We will be focusing on naming tetracarbon decahydride CsH1o
some of the smaller molecular compounds. The names of boron trichloride BCls3
molecular compounds are similar to those of the ionic dinitrogen monoxide N,O
compounds, but there are differences. carbon monoxide co

1. Where in the periodic table do you find all of the elements dinitrogen tetroxide N204

used in the Table 9?

2. What suffix is used for all of the compounds?

3. Isthe name of the first element in each formula changed when writing the name of a molecular compound?

4. How is the name of the second element in each name changed as it goes from an individual element to a
compound?



How many atoms of nitrogen are present in dinitrogen tetroxide?

How many atoms of fluorine are present in phosphorus hexafluoride?

Use the table above or your prior knowledge to fill in the following chart with prefixes used to designate the number
of each type of atom in a molecular compound.
Molecular Prefixes

8. Complete the following tables:

Prefix

Number
of Atoms

mono

di

tri

tetra

penta

hexa

hepta

octa

nona

deca

Compound Name

Molecular Formula

Compound Name

Molecular Formula

sulfur difluoride

Carbon tetrachloride

PCls

SiBr»

silicon dioxide

P4010

H2S

Carbon dioxide




K‘EY - Period:__Z_;_o__lq" gl 261 8/

Naming and Writing Compounds Refresher

Name:

Part A: The Basics
1. What does the subscript 2 indicate in Cl,? =-1 a'-r (’/Mﬂﬂ nhe GU*'OMS

2. What is implied when there is no subscript? Thete 15 OV\l“-! '®+°M

3. Classify C, Fe and Cl as metals or non-metals.
i C= M M' Fe = M Ck N M

4. Is the following statement true or false and why? “The formulas for elements never contain a subscript.”

False — diadomuc %r\Naﬁoij—

5. Using the information in Table 1 (right) as a guide, classify each formula below as an element or a compound.

a6 B Table 1:

b. CaCl C Fe is the elemental form of iron.
. 2

c. CsOH C, Cis the elemental form of carbon.

d. Br F‘ Cly is the elementa! form of chlorine: -
. 2 ) )

e. NaBr C FeClz is a compound formed from th‘e{élements iron and
' chlorine

f. Si0; C

g. PFs C

h. Py E

i. OF; Cj
6. How can you tell if a chemical formula represents an element or a compound?
| Symbel = Elimint 2. ov move sWLS Cow\Fv\/l-Q(

bart B: Types of Cdmpcunds
There are two major classes of compounds typically encountered as part of an introductory course: ionic and molecular

compounds. The concepts describing how these compounds are held together will be discussed later this semester.
Before you get to those concepts you must be able to quickly classify a compound into one class or the other. In other
words, your ability to classify compounds will guide how you will think about bigger ideas.

L

Table 2: Examples of lonic and Molecular Compounds

lonic Molecular

ZnC!z CC|4

Na.O P20s

FEan NzOq
Cul le




Use Table 3 to help you answer the following questions:

—+

—

1. Are ALL cations positive ions or negative ions?

2. Are ALL anions positive ions or negative ions?
3. What is the name of the compound formed by the combination of Li** and 5 ions? Lgl 2 S

4. When the name of an ionic compound is given, which ion is stated first? __ € & &€ vy

5. Compare the first pait of the compound name to the name of the element from the periodic table. How does the
name of the cation correspond to the name of the element?

SYen$ e gamng -

6. Compare the second part of the compound name to the name of the element from the periodic tabie. How does the
name of the anion correspond to the name of the element?

ending Changls 1o -ide”

7. From what part of the periodic,table do the cations in Table 3 come (metals or non-metals)?

Lef} o Shaiv canle

8. From what part of the periodic table do the anions in Table 3 come?

9. For each of the following, predict whether the ion will I|kely be a cation or an anion.
a. Magnesium ion Cou\’\ ow
b. Selenide ion O OV
¢. Bromide ion OMA on

d. Cesium ion cwh o

10. For each ionic compound, identify the cation and the anion.
a. Sodium fluoride
e
b. Strontium sul

(of thlgl\um IOA

d. Barium chloride

11. Write a general rule for how you change the name of elements to cations when naming ionic compounds.

J'le') The s

12. Write a general rule for how you change the name of elements to anion when naming ionic compounds.

-;d,c



10.

11.

12.

135

14.

15.

16.

~1
-l

-5

What is the expected charge on the bromide ion?
What is the expected charge on the oxide ion?

What is the expected charge on the nitride ion?

Represent the Roman numeral Il as an Arabic (regular) number. 2‘

Represent the Roman numeral lll as an Arabic numeral. 5
Represent the Roman numeral IV as an Arabic numeral. [ ! I 1}—5

What two elements are present in the compounds in the last two rows @

What is different about the chemical formulas of these last two compourid

gobh senpts ADfFLen

What is agifferent about the compound names of these last two compour:ds i @ a__S

v Ovwan  nv

Use your rules that you developed in Part D to determine the charge on the iron ion in these compounds:
a. Chargeonironin FeBr; + L

b. Charge on iron in FeBr; r L)

How is the Roman numeral in the compound name related to the charge on the iron atoms?

Rovwanm wywrad = e ng&

Does this hold true for all of the compounds in Table 5?
What types of metals require Ehe use of a Roman numeral in the name of their ionic compounds?

ot vHon et edS

Where are these metals located on th[ periodic table?

*O* ble C VAL

Why do the compounds in this activity require Roman numerals in the name while compounds such as calcium

chloride do not? hewe. mwi ?oSS.\\a \e W.

If only the chemical formula were given for the compounds in the above examples how could you determine the

charge on the cation?

baMoL ov-\’nu. C)MW}Z OUML#'OJ oM ONS ‘)VM&‘M"



8. Compare sulfate to sulfite. Which ion has more oxygen atoms?
sV \(:cu\*b

9. Consider the two polyatomic ions of chlorine, CIO;” and ClO;~ Which ion ‘would have the —ate ending? Write the

names of these two polyatomic ions of chlorine.
cC\O 3,‘ WCX“OJ €
Worve

10. Consider the two polyatomic ions of phosphorus P03'3 and/P0O,?. Which ion would have. the —ate ending? Write the
names of these two polyatomic ions. ?

11. The last three letters of a name can tell you a lo Pbout a paPlclel For each of the name endings below, give a
general description of what type of ion or particle would be expected to have that ending (cation, monatomic anion,

polyatomic anion, metal element, apd/or nonmetalelement)

a. -ide___ = loV\

b, —ium__YMeda0 | wvx ov c\)g-om
c. -ate POMWC

d. -ine Nh-wd*ao. ek onA—

e. -ite 4?0\\3@:!'0“\\&&

Part G: Mix it up! : s
Now that we have investigated polyatomic ions, we have to consider how this affects the name of a compound and how

we write the chemical formula,

4

Table 7 — All types of ionic compounds

Chemical Formula Compound Name

CaS0,4 calcium sulfate

CaS0; calcium sulfite

NasPO, - ; - *| sodium phosphate

Li;CO; lithium carbonate

NH.Cl ammonium chloride 1
Be(NO;): beryllium nitrite _
Mg3(PO3); ; magnesium phosphite
Fe(NO3)s iron (Ill) nitrate” -

Al{OH); aluminum hydroxide:

i if ertethenameandthesymbolfo*alfofthemonatomlcmnsmTable7 ' 4»'5
e
Car®™ Warl LT g~ " Re Mgt o
coletvma CUdlvvn (LWIvwA w,lov: 4 WW\. N_-"‘ﬁm““l ol aw')

2. Write the name and formula (including the charge) for all the polyatomlc ions in the Table 7.

W Oy e POY ™ phos pret W ninviie PO;”,Ph,Srm
M SO SV\C\\-‘L (,/O'b ¢ oAb eakl/ ‘\\OL m\'V\-\-e, o i lwlal.vm&e

3. The ammomum cation is the only polyatomic cation in the table. What are the formula and charge of the

N{T\"(\

ammonia cation?



Part H: Moiecular Compounds

We will be using gases and other compounds as illustrations of naming molecular compounds. Molecular compounds
are defined as groups of atoms that stay together because of shared electrons in chemical bonds. There are an infinite
number of molecular compounds. Here, we will be focusing on naming some of the smaller molecular compounds. The
names of molecular compounds are similar to those of the ionic compounds, but there are differences.

Table 9 — Covalent Compounds

T h— Compound Molecular
Formula
phosphorus hexafluoride PFs
tetracarbon decahydride CsHip -
boron trichloride BCl3
dinitrogen monoxide N;O
carbon monoxide Cco
[ dinitrogen tetroxide N2O4

1. Where in the periodic table do you find all of the elements used in the Table 9?
agwy
2. What suffix is used for all of the compounds? Al

3. Isthe name of the first element in each formula changed as it goes from an individual element to a compound?

no

4. How is the name of the second element in each name changed as it goes from an individual element to a

compound? m\’wms C,\f\.@b\f\.%a& -t—o = i dc

5. How many atoms of nitrogen are present in dinitrogen tetroxide?

L

6. How many atoms of fluorine are present in phosphorus hexafluoride?

¥

7. Use the table above to fill in the following chart with prefixes used to designate the number of each type of atom in

a molecular compound.
Molecular Prefixes

| Prefix Number of Atoms

| Mono
Di

Tri

Tetra

Penta

Hexa

Hepta-

R W (LW~

Octa

Nona

%

—~ D

Deca




Name: Period:

Balancing Equations #1
1. Translate the following word equations into skeleton equations:

a. irong + chlorineg —> iron(lll) chloride,

b. hydrogeng + bromineg = hydrogen bromide,

c. carbon monoxideg + oxygeng > carbon dioxide,

2. Translate the following skeleton equations in to word equations:

a. KClOs5 > KClig + Og

b. Mgs + Oy =2 MgOy

C. PbClyaq + NaCH3zO02aq =2 Pb(CiH30:2)2a9 + NaCliag)

3. Balance the following equations:

a. Fegy + Clyg =2 FeCls)
b.  Nag + Hyg 2  NHsp
C.  CHyg + Oz 2>  COyx +  HOp
d. HOyeg >  HO0p + Oy
e. COyg + H.0p —> Oz) +  CeH120¢
f. NHyyg + Oy >  NOg + H20(
4. Determine whether each equation is balanced or not. If so, write “yes” - if not, write “no” then balance it. If an
equation has incorrect coefficients, cross them out and replace them with the correct ones.
Balanced?
a. Al + 3 HCl > AlCl; + H,
b. Ba(CI03)2 9 BaC|2 + 2 Oz

C. 3 Sn(SO4)2 + 4 K3P04 -> Sn3(P04)4 + 6 KzSO4

d. C5H12 + 11 Oz -> 5 COz + 12 Hzo



5. Write a balanced chemical equation for each reaction described below and identify the reaction type. Include
states of matter for each substance (Treat all ionic compounds as aqueous solutions unless otherwise indicated).

a. Potassium hydroxide is added to silver nitrate and forms potassium nitrate and solid silver hydroxide.

Type?

b. Solid iron metal is added to copper Il sulfate which reacts to produce iron Il sulfate and solid copper metal.

Type?

c. Solid sodium chlorate breaks down to form solid sodium chloride and oxygen gas.

Type?

d. Solid zinc metal is exposed to oxygen gas and reacts to form a layer of powdered zinc oxide.

Type?

e. Aluminum sulfate and barium chloride solutions are mixed to form aluminum chloride and solid barium
sulfate.

Type?

f. Sodium hydrogen carbonate breaks down to form solid sodium carbonate and gases of carbon dioxide and
water.

Type?




Solid ammonium nitrite decomposes when heated to form nitrogen gas and liquid water.

Type?

Solid iron Ill oxide and carbon monoxide gas react to form solid iron and carbon dioxide gas.

Type?

Chlorine gas and sodium iodide crystals react to form a sodium chloride solid and iodine gas.

Type?

Phosphoric acid (HsPO4) and magnesium hydroxide react to form solid magnesium phosphate crystals and
liquid water.

Type?

Hydrochloric acid (HCl) and sodium hydroxide neutralize each other and yield aqueous sodium chloride and
liquid water.

Type?

Hexane (CeH14) gas burns in air to produce carbon dioxide gas and water vapor.

Type?




6. ldentify the reaction type and BALANCE the following equations.
Use the abbreviations below for each reaction type:
S = Synthesis D = Decomposition C=Combustion SR =Single Replacement DR = Double Replacement

TYPE
a. Al,(SO4)s + Ca(OH), >  AI(OH)s + CaSOs
b. CH, + 0, -» COo, + H.O
c. Mg + AgNO; - Mg(NOs3), + Ag
d. Ba(NOs), +  HsPO, - Bas(POs), +  HNO:
e. Mg(ClOs), = MgCl, + 0,
f. Be + 0, = BeO
8. K + Br, - KBr
h. H> + 0 - H20
i. C/His + 0, » CO, + H.0
j- Sio, + HF - SiFs  + H.0
k. KClos -  KCI  + (0]}
_N/A__ H,SO.,  + H > HS + I + H.0
m. HsPOs > H.P,0; + H.0
n. H3AsOs - As;0s  + H,O
o. FeCls + NHs,OH = Fe(OH)s + NH,CI

p. H3BO; - H4B6O11 + H,O



W e e

Name: K{,\A Period:
! Balancing Equations #1

1. Translate the following word equations into skeleton equations:

a. rony + chloriney => iron(lll) chloridey,
TFe « A — E C\3
b. hydrogeng + bromineg = hydrogen bromide gy
1, G Tl W Ty
c. carbon monoxidey + oxygeng - carbon dioxide,

2. Translate the following skeleton equations in to word equations:
a. KC'O;(,) -> KC'(,) + 02(5)

Potassive CM\oroe — eo—»uséwm cwonde + opjc&cn %@5
b. Mgy + Oy > MgOy

w%vxzs\om Ay o*xjsun%cw — Mcucjr\u:‘\\)m cﬁ&L

C. PbClysg + NaCH302eq = Pb(C;H30:)5eq + NaCl(aq)

lead (Wchbide 1 sodn acekte — \ead (n) acesake + SoBWOM novde
3. Balance the following equations:

a. 1FE(S) + 5(:'2(5) = ZFer(s)

b. Ny + FHyg > Z,NHm)

€. CHyy + LO:(.) = COyg + 2_“20(1)

d. )H:0uq > )HOy + Oxy

e. bCOzm + H 0 > (pOxg +  CeH1Oes
f. Lk‘NHgm + 502(3) = \‘&,NO(B) + (DHZO(s)

4. Determine whether each equation is balanced or not. If so, write “yes” - if not, write “no” then balance it. If an
equation has incorrect coefficients, cross them out and replace them with the correct ones.

a JA 4+ %HCI—) NAick  + B H, _Bﬁsoe_cn

b.  Ba(Clos), - BaCl, + 3,:’02

C. 3 Sn(SO4)z & 4 KsPOy, - Sn;(PO4)4 + 6 KSO4 i g&
No

d G +8,1(oz > 500, + (pfh0



5. Write a balanced chemical equation for each reaction described below and identify the reaction type. Include
states of matter for each substance (Treat all ionic compounds as aqueous solutions unless otherwise indicated).

a. Potassium hydroxide is added to silver nitrate and forms potassium nitrate and solid silver hydroxide.

DI N0 + N O\’v)
9 (63
KDW 5“03(%’7 = 3(r«p
(_‘bq.\omc,cd‘B

b. Solid iron metal is added to copper Il sulfate which reacts to produce iron Il sulfate and solid copper metal.

Type? SR

—

IR c,uSoL,L—y ?LS% r ()
( \oa\on 3

. Solid sodium chlorate breaks down to form solid sodium chloride and oxygen gas.

Type? nccem?os\ﬁor\

2 Na 00 = ZNaCL)«rS O)19)

d. Solid zinc metal is exposed to oxygen gas and reacts to form a layer of powdered zinc oxide.

Type? S\&‘r\"f\'\ﬁg\s

2Z sy O2tg)=> 2Zn01s)

e. Aluminum sulfate and barium chloride solutions are mixed to form aluminum chloride and solid barium
sulfate.

Type? D K
Mgy 3Ballgay) %ZA\O\%{\ 3B (s)

f. Sodium hydrogen carbonate breaks down to form solid sodium carbonate and gases of carbon dioxide and
water.

Type? De COM?OSH 10N

ZNQHCOS(? NQ,LCOzs(S‘)’ (,O,L(s)f HZO(%)




8.

k.

Solid ammonium nitrite decomposes when heated to form nitrogen gas and liquid water.

Type? DC co MPOS.\*' \O)

NH5N02S) e N'L(S) & l')ZO(‘Q)

Solid iron Il oxide and carbon monoxide gas react to form solid iron and carbon dioxide gas.

Type?

72,045y *3(Ocsy —>)Fees) +3C04¢4)

Chlorine gas and sodium iodide crystals react to form a sodium chloride solid and iodine gas.

Type? KSR
Cla(9 *’Z_NQILQ —%ZN&C\L&) s I—L(g)

Phosphoric acid (HsPO4) and ma
liquid water.

Tyeer_ DR
ZHgPO‘_} f3M6 OH 7-( ) M%"ﬂ@OLbL T (DHZOU)

Hydrochloric acid (HCI) and sodium h
liquid water.

Type? Dp\
Helr NeOMigy — &«O(a?)+— 1)

gnesium hydroxide react to form solid magnesium phosphate crystals and

ydroxide neutralize each other and yield aqueous sodium chloride and

4% (L)

Hexane (CsH14) gas burns in @o produce carbon dioxide gas and water vapor,

e Compugtia, ° O 4!
7_C(,H\qm+l(10u35—-> QCOLLO,) +\L}H7_O%)




6.

Identify the reaction type and BALANCE the following equations.

Use the abbreviations below for each reaction type:
S = Synthesis

TYPE

ZCIH; + 502 > Ltco;

D = Decomposition €= Combustion SR = Single Replacement

DR = Double Replacement

Al3(504)s +3Ca(OH)I > ZAI(OH); +3CaSO4

+ 2H10

DR_
4
3y o Mg+ QAgNO; >  Mg(NOs): + JAg
o. DR ABa(No)), + 2HPO. > BaPOL), + [pHNO;
e (4 % Mg(Clos), > Mgl + 30
f. L 28e + 0 > /)Beo
g _,S_ 2K+ ' B > ker
SR, - YR DG Ghy i ZHzO
i. _C_ GHis + [|0: >3JCO; + ZHO
AR sio; " % L{.HF > SFe o+ )Ho
B

+ 302

’2_|<c|o3 > Kal

+ 8HI B
Z.H3P04 =

H2S04

JABE

DR JHiAs0s > AsOs

o LR FeChi  + JNHOH -
p. _D__ bH;BO; >  HeBOu +

HaSile + Lflz

+ WH)O

H20

Fe(OH),

+ 3 NH.Cl

o



Name: Period:

Balancing Equations #2

Directions: Identify the type of reaction (S, D, C, SR, DR) then balance each equation below. If the reaction is already
balanced, write “BALANCED” under the equation.

1. CsHsg +  Oxg >  COxg + H20g) Type
2. Al + Og) =2 Al;03(s) Type
3. Fe 03 + Hag =2 Fes) + H20q) Type
4. CaCOszs =2 CaO) + CO2g) Type
5. Aly + Pb(NOs)2aq) =2 Pby +  AI(NOs3)3aq) Type
6. KClOa(s) 2 KClsy + O2e) Type
7. FeSy + HClag =2 H.S) + FeCly(ag) Type
8.  Klag + Pb(NO3)2(aq) 2 Pblys) + KNO3(aq) Type
9. Fyg + NaClaq =2 NaF@aq + Clag) Type
10. Rbi) + Sgis) > Rb2S(s) Type

11. CgHigg + Oz 2 COye + H20¢g) Type



Directions: Write a balanced equation for the reactions described below.

1. Potassium metal and chlorine gas combine to form potassium chloride.

2. Zinc and lead (ll) nitrate react to form zinc nitrate and lead.

3. Copper and sulfuric acid (H,SO4) react to form copper (ll) sulfate and water and sulfur dioxide.

4. Sodium phosphate and calcium chloride react to form calcium phosphate and sodium chloride.

5. When aluminum nitrate and sodium hydroxide solutions are mixed, solid aluminum hydroxide forms. The other

product is sodium nitrate.

6. When solid copper (Il) oxide and hydrogen gas react, metallic copper and water form.

7. Liquid pentane (CsH12) burns in the presence of oxygen, producing water vapor and carbon dioxide.

8. Beryllium chloride reacts with silver nitrate and beryllium nitrate and silver chloride are created.

9. Sodium hydroxide reacts with sulfuric acid (H,SO,) to produce sodium sulfate and water.

10. Fluorine gas reacts with calcium metal to produce calcium fluoride.



Period:

Name: K-e,\]l

Balancing Equations #2

Directions: Identify the type of reaction (S, D, C, SR, DR) then balance each equation below. If the reaction is already

balanced, write “BALANCED” under the equation.

1. CiHap + 50)(a)‘> 3C0)m) + ‘—'H)Otu

N

.L{,Al(s) + 30)(5) =) 2A|)Ox(«,)

w

Fe 03 + 3 Hag) = ZFe(;) + 3 H20q)

4.7 CaCONy) > Ca0y + | COng' ba\oanced

w

- DAy + ZPb(NOshwa > B Pby  + ) ANOs)aag

6. KClOyy >  KCly + Z_Om,

T4 FeSi) + ZHCI(aq) -> H2Sg) + FeCla(aq)
8. me, + PB(NOsaaas > Pz + ) KNOsaq
O Fo(g i ?_NaCI(aq) > 2.NaF(aq) + Clag)

10.]bRb(;) + Sais) > 8szS(s)

11. ZCaHu;(g) + 250243) > |pCOxe) + [BH200)

Type L
Typei o9 -
e SR
Type _.D__
Type_SR_
Type_[D
ype DR
Type_DR__
Type_SR
Type _6_

Type C/



‘

Directions: Write a balanced equation for the reactions described below.

1. Potassium metal and chlorine gas combine to form potassium chloride.

2. Zinc and lead (I1) nitrate react to form zinc nitrate and lead.

7t Ph(NG), —> ZnNDy), + Py

3. Copper and sulfuric acid (H,504) react to form copper (1) sulfate and water and sulfur dioxide.

4. Sodium phosphate and calcium chloride react to form calcium phosphate and sodium chloride.
2 NCH, Poq +I3Celly — CC‘S(«PO‘bz +pNacl

5. When aluminum nitrate and sodium hydroxide solutions are mixed, solid aluminum hydroxide forms. The other
product is sodium nitrate.

Ao, ¥ N0 = A (o), +INaNO,

6. When solid copper (I1) oxide and hydrogen gas react, metallic copper and water form.

(,UO 4 1-\—2__ ) CQ s Hy_o

7. Liquid pentane (CsHj;) burns in the presence of oxygen, producing water vapor and carbon dioxide.
Cs Ha 4 805 S5 CO) I MO

8. Beryllium chloride reacts with silver nitrate and beryllium nitrate and silver chloride are created.

BeCly + 2AaN03 — BelN), +7 A0

9. Sodium hydroxide reacts with sulfuric acid (H,S04) to produce sodium sulfate and water.

INaOH + WSOy —> qug()ﬂ +Z_H7_©

10. Fluorine gas reacts with calcium metal to produce calcium fluoride.

I:’L A6 (A ) CC\F,;




Name: Period:

Predicting the Products of Chemical Reactions

Predicting Products: Combustion, Synthesis and Decomposition Reactions
Directions: Predict the products and write the BALANCED EQUATION for each for each of the following reactions based
on what you know about the reaction pattern of each type.

COMBUSTION:
1. CoHa g + O29 >
2. CeH1206() + O2i9
3. CGHsOH g + O29 >
4. CsHizgy  + O29 =2
SYNTHESIS:
5. Sris) + CuSO4 (aq) 2
6. Nag  + Oz2g) 2
7. Kis) + Clag =
8. Cay  + F29 2
DECOMPOSITION:
9. MgBr,g) 2>
10. AlClzg >
11. H.Onp -2
12. Klgy =
MIXED BAG:
13, CeHoq) + O2() 2
14. Cuw + Clag 2
15. PClzgy + Chy >
16. CoBrygy =2
17. Srig  + N2 =

18. Al (s) + 0, (8) >



Single Replacement
Directions: Use the Activity Series to predict if the following reactions will occur. If they do not, write NR (no reaction)
and you are done. If they do occur, predict the products of the reaction and balance the equation.

1. Al + Pb(NOs), >

2. Ccl, + Nal =

3. Fe + AgC2H302 2>

4, Al + CuCl, =

5. Br; + Cal, >

6. Al + HCl >

7. Mg + HC >

8. n + H,SO;, =

9. Fe + CusO; =

10. Cl, + Mgl, >



Double Replacement:

Directions: Predict the products in the following double replacement reactions then balance. Use solubility rules to
determine the state of matter of each product. If a reaction occurs, write YES in the last column. If there is not a
reaction, write NO REACTION (NR). Reaction?

1. NaOHaq) + CaBr; (ag) > +

2. Pb(NO3)2 aq) + HCl (aq) > +
3. NayCOs ag + KF(aq) > +
4. AgNO; (ag) + CuSO04 (aq) > +
5. NaCH30;q  + H2504 (aq) > +
6.  Pb(OH); @y  + HEg>S(aq) > +
7. Ca(OH); (g + H3PO4 (aq) > +
8.  KyCOs (aq) + BaClz (ag) > +
9. Cds(POs)saq)  + (NH4)sS (aq) > +
10. Co(OH)s g  + HNO3 (ag) > +
11.  AgNOs (ag + KCl (aq) > +
12.  NaxCOs g  + H2504(aq) > +
13.  Al(OH)s @y  + HCH302aq = +
14.  Aly(SO4)s (aq) + Cas3(PO4)2 aq) =2 +
15.  Cra(SOs)smg  + H2504 (aq) 2> +

16.  AgC:H303(aq) + K2CrOa(aq) > +




Name: ,_,W;_K,&\f SR L el -

Predicting the Products of Chemical Reactions

Predicting Products: Combustion, Synthesis and Decomposition Reactions

Directions: Predict the products and write the BALANCED EQUATION for each for each of the following reactions based

on what you know about the reaction pattern of each type.

COMBUSTION:

30,(“, > ZLO—L 4' ,2_))"1, 0

2 CHuOew + (00w 2 (p(0n (7al” O
3. GHOHo +  A0ip > Z-k(),L X 5\’\1, O
4, GHup -+ 8 O:0 = 5 C—O'L A Q “’LO

¢ b CoHaqg

SYNTHESIS:

5. Z'Sr(\, + ugh% Z,S i Q

6 L%Nam + o> 2]\]0\1‘() :

7- S ) ki R Cap il CA

8. Caw + o> Ca F’L (ba\mxoed)
DECOMPOSITION:

9. MgBr.y > M % x %\(1 an\cmccd)

10. 2A|c|3(., > 2_‘\\ X 39\1
11. ") H:00 > Z_P\q_ o C3’1—
12, ZK|(., > ZK x o

MIXED BAG:
13 ) GHen + (900 D_LO’L 5 by O
185 L gl R 2\.(:\) @)\

(v ¥+ C\y = Cv

15; PChpy + Chg = 5@\5 L bﬂ.\ QY\C,CA)

16. CoBrzg) 2 S (5 Wy BWL (bmo»cecﬂ
17. BSrm + N2 = SY‘gN/)_

18. L" Al + 3 O2(9 2 ZA\'LO_a



o : iy ite NR (no reaction)
Dir:cilste\:al;se::he Activity Series to predict if the following reactions will occur. If the':' do :::I',::," (
and you ar;: done. If they do occur, predict the products of the reaction and balance the eq .

1. 2 Al 4 3Pb(NO‘); > ZA\ (_NO?D?) X 3?b

o

cl; +2Na| > Z_NQQ,\ o 17_

3. Fe 4+ )AgGMO \:C((_q_\"ng)L Al 2}«3
T +3Rga0, » Te lansO)g +3%9

) Al + cuch > ?_A\C,\g x 300

»

Y Br;

+

Caly - W Elon BN B (,b&\ﬁm(‘.éd)

bra > ) R\Clg +3H2

+

6. 7_A|

~N

<
oQ

+

?_HCI > M 9 QR (B 2
8. Zn  +  HSO: = l\r\ SO\,\ X \)!7__ (_\OCL\O.Y\Cf_di )
9 Fe '+ CusOql > _;Q SO._‘ o {E) (ba\o«\cad\

| )Fe ¥RoSy > Te,[S08), 6(,0
0. Ch, + Mgh > M(j C/\)_ s ‘IZ Lba.\tmcco\)



Double Replacement:

Directions: Predict the products in the following double replacement reactions then balance. Use solubility rules to
determine the state of matter of each product. If a reaction occurs, write YES in the last column. If there isnot a

reaction, write NO REACTION (NR).

1.

10.

11.

12

43

14.

15.

16.

NaOHsa)
Pb(NO1); (aa)
Na;CO1 (aq)
AgNO3 (4q)
NaC;H30; (aq)
Pb(OH); (aq)
Ca(OH): (aq)
K2CO3 (aq)
Cd3(POa)2 (aq)
Co(OH)3 (aq)
AgNO:s (aq)
Na;CO3 (aq)
Al(OH)3  (aq)
Al2(SO4)3 (aa)
Cr2(S03)3 (aq)

AgC2H302(aq)

+

Reaction?

CaBr; (o) > NO By (Q%\, + L:fA_(_QtD_LLﬂ \{
HCl ng > Pulhacy + BNOaragy Y
KF(aq) > K)‘LF" &g ; + gﬁ CO 4 ‘ R* 7 \( o

> &%;SOQ;§) + (U NQ; )2 (ap_l_—

CUSO.Q (aq)

H2504 (aq) > Neog SOy (g.%;,__ + _LL_BZ.QLLW ) Qi

Hg2S5(aq) 2> ?bgls A v _H%LM J——

H3PO4 (aq) =% g;‘!a(5“4 >4‘S)+ + ngﬂtg‘) J___
(¥0)

BaCl; (aq) = SC/“ g% ; + Ezg ‘ ( }%Lé ) l e

(NHa)2S (aq) =

@m—"m‘i@"i@ Ky O

HNO: (va) > Lo(NO; )a (agy + HOot ) Y
H20) (1)
KCl foa > I\%C,\ (s + ﬂg_&@_ _j__
H2504(aq) > Nﬂ;&%_ + _HJ._CO_Q_,G%)_: g __R_N
HC:H3O0z20q) =2 &m_%}_ + HOH[-Q) Y
(H20 L)

Caz(P04)2 oq) =2

MYQ%JQ\'

+.CQ§DA_@.‘)_ LD
CralSO4)atogy+ Mo SOz Lagy _NR
> Agagfgg;#m *—gﬁ&mﬂ}) J__

H2504 (aq) 2

K)Cf 04(aq)



