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Chemical Reaction Types & Period

Identify each chemical reaction as a svnthesis (combination). decomposition. sinele-
replacement, double-replacement, or combustion reaction. A
1. 2S0; + 0 2 250; iyft'\aﬁtﬁc 2

Alx(SOqs); + 3Ca(OH); = 2AI(OH); + 3CaSOs

2CHs + 50, -> 4C0, + 2H,0
Mg + 2AgNO; > Mg(NOs); + 2Ag
3Ba(NO3); + 2H3P04 = Bay(POg4): + 6HNO;

Mg(ClOs); 2 MgCly + 30,

2Be + O; 2> 2BeO

2Al + 3CuSOs 2 Alx(SO4); + 3Cu

OO0 SN T B TN

2Pb0O; =2 2PbO + O,

10. 2CHg + 70, > 4C0O; + 6H20

Complete the chemical equations for the following SYNTHESIS (COMBINATION) reactions.

| Mg + O; >
12. Ca+S >
13. Na + 02 -2

14. Na + Cl; 2
15. Al + O, 2

Use the activity series of metals to complete the following SINGLE-REPLACEMENT
reactions. Write “NR” if there is no reaction.

16. Za(s) + AgNO;>

17. Au(s) + KNO; =

I8. Al(s) + H,S0; >

19. Cu(s) + H.0 -

20. Al(s) + CuS04 =2

Write the chemical equation for the complete COMBUSTION of the following compounds.

21. octane (CgHig) CsHis + > 8

—— T —— U —

22. glucose (CgH120¢) CeH1206 + = -



o G |

ge:zupl?tel the chemical equations for the following DOUBLE-REPLACEMENT reactions.
23.  AgSOs + AICE >

24. CdBr; + Na,S >

25. Pb(NOs3); + Nal 2>

26. NaOH + Fe(NO;); =

27. NaNO; + BaCl; =

Write the of reaction on the line. Then, predict the products of each reaction to complete

the chemical equation. Write the correct formulas of the products after the arrow. Write
“NR” if there is no reaction.

28. AgO >
29. CiHs + O, =

30. Al + N, =

£, [ Zn + CuSQO4 =

32.  Pb(NO;s), + KoCrOy =

33:« K20

34.  Alx(SO4); + Ba(OH), =

355 0 CaC0s =
36. GHg + 0, 2>

37. NasPOs + Pb(NOs3), >

Write the chemical equation for the following reactions. Remember the diatomics. Use

appropriate state symbols .

38. Solid silver carbonate decomposes into solid silver oxide and gaseous carbon dioxide when
heated.

39. Adding chlorine gas to a solution of potassium iodide gives solid iodine and a solution of
potassium chloride.

40. Iodine crystals react with chlorine gas to form solid iodine trichloride.



_ Name
Chemical Reaction Types Period

Identify each chemical reaction as a svnthesis (combination). decomposition sinole-

replacement, double-reglacement. or combustion reaction. .
1. 2S0; + O > 250: ﬁzﬂﬂtcsi S

2. Al(SOs)s + 3Ca(OH), > 2Al(0H); + 3Cas0. _Dev bl gi

3. 2GH, + 50, > 4CO, + 2H,0 . _Cembuakiea

4. Mg + 2AgNO; > Mg(NO3); + 2Ag __Scasl-e

5. 3Ba(NOs); + 2HsPO: > Bas(POu), + 6HNO;  _ Dewb (-€- i

6. Mg(ClO3); > MgCl, + 30, De ¢cora &S t\ICe-A
7. 2Be + O, > 2BeO A S S YA b_ésj_s__.ﬂ

8. 2Al + 3CuSO; = AL(SOs); + 3Cu Staq (€ _

9. 2PbO; > 2PbO + O, o se'(-c‘o,\
10.2C;Hg + 70; > 4CO; + 6H,0 Comt bes Lo

b
L4

Complete .the chemical equations for the following SY. NTHESIS (COMBINATION) reactions.
11. @ Mg + 0 2“30 o

12. Ca+S = Ca.S

13. 2Na + 0, > Ng_zo _

14. 2Na + C > 2 N & (

1S. ¢f Al 80, > 2"2,03

Use the activity series of metals to complete the followin SINGLE-REPLACEMENT
reactions. Write “NR” if there is no reaction.

16. Zn(s) -+ AgNO;=> z A “03 + AB
LT Au(s) + KNO; - nNo T XA
18. 2019 + FHS0 > ) co + 3
19.  Cu(s) + H,O - z ( q\x
20. Al + sCuSOL-:‘r l e z’(

Al, (soy + 3Co

Write the chemical equation for the complete COMB 'S%ON of the following compounds.
+ A7 O

21.0c¢ta

22. glucose (CsH120¢) CeH 1204 ‘-". i_?a > %‘*‘ __‘;..yzo




Chemistry I

Complete the chemical equations for the following DOUBLE-REPILACEMENT reactions.

23.3Ag:Q04+A]C > & Aﬁc 4 A[Z (QQ(

24. (<.Br,+{\2a~8-) N CJ s o z“g Bt
25.  Pb(NOs); ¥ Nal > \ Neoe
PhTa"  + abia NSy

26. 3Na()H + Fe(NQ3): =2 -~

. 2NaNO; + BaCh > Fe [4"}3 < 3 Ne M-s

Write the tvpe of reaction (::}z?ﬁfg'e. Then, predict the products of each reaction to complete
the chemical equation. Write the correct formulas of the products after the arrow. Write
“NR” if there is no reaction.

28.  Ag0 > | B% (Nc-s ) + & MC(

29. CiHg + 07 2

30. Al + N2 =

315 Zn + CuSOs; =2

32.  Pb(NO3); + KoCrOs
33. L% 0>

34.  AlxSOu.); + Ba(OH); =
35¢ Cu + CaCQ; = -

36. C3Hg + 0, =

37. NasPO: + Pb(NO3), =

2

~J

- e ——— - ®. B -

Write the chemical equation for the following reactions. Remember the diatomics. Use

appropriate state symbols .
38. Solid silver carbonate decomposes into solid silver oxide and gaseous carbon dioxide w hen

heated.

39. Adding chlorine gas to a solution of potassium iodide gives solid iodine and a soiution of
potassium chlonde.

40. lodine crystals react with chlorine gas to form solid iodine trichloride.



Name: Date:
T f Cl ical R tion Worksheet

Balance the reactions 1 to 6 and indicate which type of chemical reaction (synthesis, decomposition, single-
dispiacement, double-displacement or combustion) is being represented:

Period:1 234567

1. ___NaBr+___ Ca(OH)2> __CaBrz+____ NaOH Reaction Type :
2. _ NH3+__ H2SO:=>__ (NH:)2S04 Reaction Type :
3. CsHeO+__ O2>__ COz2+___ H20 Reaction Type :
4 _  Pb+___ H3PO:= Ha + Pb3(POs)2 Reaction Type :
5. ____LisN+____ NHsNO3s=> ___ LINOs+___ (NH4)sN Reaction Type :
6. ___ HBr+___ Al(OH):=> _’HzO +__ AlBrs Reaction Type :

Indicate which type of chemical reaction (synthesis, decomposition, single-displacement, double-displacement

or combustion) is being represented in 7 to 20.
7. NazPOs + 3 'l‘(OH = 3 NaOH + K3POq«
8. MgClz + Li2COz = MgCOs + 2 LiCl
9. CeHi2+902>6CO2+6H0
10.Pb + FeSOs -> PbSOs + Fe
11.CaCO;z > Ca0 + CO2
12.Ps+ 3022 2P203
13.2 RbNOs + BeF2 = Be(NOs)2 + 2 RbF
14.2 AgNO3 + Cu = Cu(NOs)2 + 2 Ag
15.C3HsO +4 O2 = 3 CO2 + 3 H20
16.2 CsHs + Fe > Fe(CsHs)2
17.SeClg + O2 = SeO2 + 3Clz
18.2 Mglz + Mn(S03)2 2 2 MgSOs + Mnl4
19.03 2 0 +02

20.2NO2 2> 2 02 + N2

Reaction Type

Reaction Type

Reaction Type

Reaction Type

Reaction Type

Reaction Type

Reaction Type

Reaction Type

Reaction Type

Reaction Type

Reaction Type

Reaction Type

Reaction Type

Reaction Type




Date: Period:1 234567

Balance the reactions 1 to 6 and indicate which type of chemical reaction (synthesis, decomposition, single-
displacement, double-displacement or combustion) is being represented:

- - } /
1. Z NaBr+__ Ca(OH);>__CaBrz+_< NaOH Reaction Type : I)OU'&Q

1 -
&l S
2. 7 NHst HiSO: > (NHSOs Reaction Type : __ <o/ N TUESL ™2
7z 63};&» g TTCE 3 HA i !f' ’
/ CsHiO+___ 02> __ COp+__ HO Reaction Type : __ L € " /TTEA
4 _2 Po+_Z HPoi> T Had Pbs(POs): Reaction Type: __ =2t/ f’\lﬁ’ ‘C'f’t"“ﬁg,,,
5. LisN+__ > NH:NOs > 2 LiINOs+__ (NHssN  Reaction Type : | Jecs Ol
)
6. Z HBr+ ___ AI(OH); > _5__ H2O+ __ AlBr; Reaction Type : D ovD -

Indicate which type of chemical reaction (synthesis, decomposition, single-displacement, double-displacement
or combustion) is being represented in 7 to 20.

7. NasPOs + 3 KOH = 3 NaOH + KsPOs

) {
Reaction Type D oo\~
2 )
Reaction Type Lo «J \WDi~€ !
: ?
Reaction Type ¢~ 271 QLS SLCA

8. MgClz + Li2CO3 > MgCOs + 2 LiCl

9. CeHi2+9 02> 6 CO2 +6 H20

10.Pb + FeSOs > PbSOs + Fe Reaction Type SiA 4‘ (6 .
11.CaCO; - Ca0 + CO; Reaction Type Dece ‘-‘:’.P”:';-' L A
12.Ps+ 3 02> 2 P20; Reaction Type SN "’g'"t"'c. "3’: =

13.2 RbNO:3 + BeF2 = Be(NOs)2 + 2 RbF Reaction Type LD gl bz .

14.2 AgNO3 + Cu = Cu(NO3)2 + 2 Ag Reaction Type ‘ é{/\ ’} {\“C/

15.C3HeO +4 02 = 3 CO2 + 3 H20 Reaction Type Cerp V%"( (e A
16.2 CsHs + Fe > Fe(CsHs)2 Reaction Type “— N\ ‘f) eSS
17.SeClg + O2 > SeO; + 3Cl; Reaction Type e YA Y ':{_

18.2 Mgl2 + Mn(SOz)2 = 2 MgSO3 + Mnl, Reaction Type D =X ‘d) ( ;A :
19.03 2> O + 02 Reaction Type D‘é i "'/"" >t TEA
20.2 NOz2 2 2 Oz + N2 Reaction Type D'CCOM.VO';” <A




Name

Cae Period 1 23 4 56 7

Balance the reactions 1 to 6 and indicate which type of chemical reaction (synthesis, decomposition, single-
displacement, double-displacement or combustion) is being represented.

34 INaBC= s
2 _2__ NHa+

3. ____CsHO+ o

¢ 3 poed wpois Bhas

Ca(OH)z <

H2SOq

COz +

___CaBrz + _2 NaOH

—> (NH4)2SO0.

Pb:/PQa)2

5 .o LN 3 @ NHiNO; = ;L:NO; +

6 }_H8r+

Al{OH)3 <> _}Hzo +

Reaction Type D ol bl (=

Reaction Type 51&“‘“‘ L i.$
Co Még sdiaq

ein e Reaction Type °
Siaal
Reaction Type | AQ_‘-
= (NHz)3N Reaction Type p oV 6(‘
—AlBr3 Reaction Type D o bl '(_

indicate which type of chermcal reaction (synthesis, decomposition, single-displacement, double-dispiacement

or combustion) 'f being represented in 7 to 20
7. NasPOs + 3 KOH > 3 NaOH + K3PO:
8 MgCl: + Li2CO3 > MgCOs + 2 LiCi

9 CeHi2+902->5CO0O; +6 H0

10 Pb + FeSOs > PbSOs + Fe
11.CaCO; > Ca0 + CO2

12 Pa+ 3022 2P20:

13.2 RbNO; + BeF2 ->» Be(NO3)2 + 2 RbF
14 2 AgNOs3 + Cu - Cu(NOs)2 + 2 Ag
15.C-HsO +4 O2 > 3 CO2 + 3 H20

16.2 CsHs + Fe > Fe(CsHs)2

17.SeCls + Oz > SeO; + 3Clz

18.2 Mgl2 + Mn(SOs)2 = 2 MgSOs + Mnls
19.03 >0 + Oz

202 NO2 2> 2 O2+ N2

Reaction Type DOV b(CG
Reaction Type ___DQU h l{-

Reaction Type Mb‘l’ "'GM

Reaction Type $_L\A.q‘ l :
Reaction Type _&Q‘Mf”i 'L.‘QA
Reaction Type _SIA $l $

Reaction Type __D_~h_g_
Sinale,
Reaction Type Lol b_fd}"
Sy A$tle o }

Reaction Type __

Reaction Type

\
Reaction Type s (L ' Rl
Reaction Type D o L{-

Reaction Type _ D ‘- C_O"t Pasl AM
Reaction Type 2 & Co" ' ’ t *G‘M

e r———— -



Name Date Class

REACTIONS IN AQUEOUS SOLUTION

------------ -

Section Review

Objectives

® Describe the information found in a net ionic equation

¢ Predict the formation of a precipitate in a double-replacement
reaction

Vocabulary

® complete ionic equation
® spectatorion

® netionic equation

Part A Completion

Use'this completion exercise to check your understanding of the concepts and terms
that are introduced in this section. Each blank can be completed with a term, short
phrase, or number.

,‘/—‘

Many important chemical reactions take placein __1___, 1.

—— - —

which makes up 66 percent of the human body. Reactions in water 2. SR e SO

. formation ofa ___8 __. This prediction can be made using the

generalrulesfor __9 __ of ionic compounds.

Chapter 11 Chemical Reactions 269

§ are said to take place’in __2__ solution. 3. =
'-E’ A double-replacement reaction can be writtenasa __ 3 4.
% which shows di.ssolved ionic compounds as their free ions. Jons 5.
~ ;E that appear on both sides of the equation and are not directly 6.
- § involved in the reaction are called ___4 . Canceling these ions 7. =
p g from the equation leaves the ___3____, which indicates only those STV S
- E particles that take part in the reaction. %
,_- .§ When balanging anet jonic equation, it is necessary to balance
- 2 the electric __6___ as well as the numberof __7
! 8 When mixing solutions of ions, it is possible to predict the
. ]
i)
1®
o)



- VWAL b adie b o e o d

Part B True-False

Classify each of these statements as always true, AT; sometimes true, ST; or never true, NT.
10. A precipitate is formed when two ionic solutions are mixed.
11. Spectator ions are not part of a net ionic eqhatiorx
12. Balancing the atoms in a net ionic equation will cause the charges to balance.

13. A net ionic equation shows all ions present.

Part C Matching

Match each description in Column B to the correct term in Column A.

ColumnA . Column B
14. complete ionic equation a. equation that indicates only the particles that take
part in a reaction
. 15. spectator ions b. solid product of reaction in solution
16. net ionic equation ¢. reaction that occurs in water
__ 17. precipitate d. equation that shows dissolved ionic compounds as
free ions
___18. aqueous reaction e. used to predict whether a precipitate will form in
an aqueous reaction
o 19. ionic solubility rules f. ions that do not participate in a reaction

Part D Questions and Problems

Answer the following in the space provided.

20. Identify the spectator ion(s) and write a balanced net ionic equation for this reaction.
Cl,(® + NaBr(aq) -» Br,(}) + NaCl(ag)

21. Predict which precipitate, if any, will form in the following reactions:
a. AgNO;(ag) + NaCl(ag) —
b. CaCly(ag) + Na,CO5(aq) —
c. Fe(NO,)4(ag) + KCl(ag) -»

d. Pb(NOy),(aq) + HCl(ag) —

270 Core Teaching Resources
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Name Date

Section Review

Objectives

¢ Describe the information found in 2 net ionic equation

¢ Predict the formation of a precipitate in 2 double-replacement
reaction

Vocabuléry

¢ complete ionic equation
® specrtatorion
® netionic equation

Part A Completion

phrase, or number.
Many important chemical reactions take placein __1 | 1.

which makes up 66 percent of the human body. Reactions in water 2.

A ARERERRRRREBRRRRY

When balancing a net ionic equation, it is necessary to balance

the electric _6___ as well as the number of e S

-
2 are said to take placein __ 2 solution. 3.
= A double-replacement reaction can be written as a e 4.
-
2 which shows dissolved ionic compounds as their free ions. Ions S.
Y
b 4
& that appear on both sides of the equation and are not directly 6.
g
& involved in the reaction are called __ 4 Canceling these ions 7.
v
= from the equation leaves the _ 5 . which indicates only those 8.
P
3 particles that take part in the reaction. 9.
p
=
e
=
s
g

© Pe

When mixing solutions of ions, it is possible 1o predict the
formationofa __8 . This prediction can be made using the

generalrules for __ 9 ___ of ionic compounds.

IR ERRERRRREE]

Chapter 11 Chemical Reactions

Clagses it e TSt

_REACTIONS IN AQUEOUS SOLUTION

‘ -
Use this completion exercise 1o check your understanding of the concepts and terms
that are introduced in this section. Each biank can be completed with a term, shor:

Ng“ LN

Qe we %V 5

_.ka,rs <
_ &*9.&&

preepidte
Selub. s

269



Name : 1B Class

1 TYPES OF CHEMICAL REACTIONS

Section Review

Objectives

® Describe the five general types of reactions
® Predict the products of the five general types of reactions

Vocabulary

¢ combination reaction ® activity series

® decomposition reaction ® double-replacement reaction
*® single-replacement reaction ¢ combustion reaction

Part A Completion

Use this completion exercise to check your understanding of the concepts and terms
that are introduced in this section. Each blank can be completed with a term, short
phrase, or number.

'.!/(. Itis possibleto 1 __ the products of some chemical 1.

e — . s Bt et e

reactions. In order to do this, you must be able to recognize at least 2.

3 five general types of reactions. For example, ina ___2 __ reaction, 3. )
-j'g. the reactants are two ormore 3 and/or compounds and 4,
;_f;. thereisalwaysa__4 _ product.Ina __ 5 reﬁction, a single 5.
L
-% compound is broken down into two or more simpler substances. 0 =
% Ina__6 __ reaction, the reactants and products are an 7
E, element and a compound. The ___7 __ can be used to predict B i O I L
% whether most single-replacement reactions will take place. 9.
;
';'- A __8  reaction involves the exchange of ions between two 10.
§ compounds. This reaction generally takes place between two ionic  11.
§ compoundsin ___9 ___ solution. One of the reactants in a | L SRR
©

combustion reaction is _10__. The products of the complete

combustion of a hydrocarbonare _ 11 and _ 12

Chapter 11 Chemical Reactions 267
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Name Date Class

— T ———————————— S ————————— ——— e ————————

_TYPES OF CHEMICAL REACTIONS

Section Review
Objectives

® Describe the five general types of reactions
® Predict the products of the five general types of reactions

Vocabulary

¢ combination reaction ® activity series

¢ decomposition reaction * double-replacement reaction
® single-replacement reaction ¢ combustion reaction

Part A Completion

Use this completion exercise 1o check your understandi ing of the concepts and terms
that are introduced in this sec tion. Each blank can bewmp:em« with a term, short
phrase, or number.

25 -
Itispossibleto __ 1 the products of some chemical 1. Pr&é‘ ‘*
reacuons. In order 10 do this. you must be able to recognize at least 2. ﬁfd'u\&& s
five general types of reactions. For example, ina __2___ reaction, 3. t IM“ 4
the reaciants are two or more 3 and/or compounds and 4. 5 ’ A%". —

-

thereis alwaysa 4 product.ina __ 5 reaction, a single 5. pc “ HP‘ s 4“%
compound is broken down into two or more simpler substances. 6. s ¢ “3‘&_ “*‘

Ina_6  reaction, the reactants and products are an i A_(ib =2 J 56'“
element and a compound. The 7 —. can be used to predict 8. D°U‘b($

— -

whether most single-replacement reactions will take piace. 9. Gz U_"o_vs_

A__8  reaction involves the excha inge of ions between two 20 _Qz,,_ e
compounds. This reaction generally takes place between two ionic  11. i LO —
compoundsin__9 ___ solution. One of the reactants i a L2 ‘ oa_ S

combustion reactionis 10 The products of the complete

combustion of a hydrocarbon are L and 2

—

Chapter 11 Chemicol Reactions 267



Name

Class

PartB Trué-False

Classify each of these statements as always true, AT; sometimes true, ST or never true, NT.

AT |
LT

AT .

Sl

ST

3. In a decomposition reaction, there is a single reactant.

14. The activity series of metals can be used 1o predict products in double-

replacement reactions.

Carbon dioxide and water are the products of the combustion of
hexane (CzH, ).

A nonmetal can replace another nonmetal from a compound in a
single-replacement reaction.

One of the products of a double-replacement reaction is a gas that
bubbles out of the mixture.

Part C Matching

Mazich each description in Column B 1o the correct term in Column A.

18.

D .

(S

Column A Column B

combination reaction a. reaction in which atoms of one element replace
atoms of a second element in a compound

decomposition reaction b. areaction in which two or more substances
combine to form a single substance

single-replacement reaction ¢. reaction of a compound with oxygen to produce

energy

reaction in which a single compound is broken
down into two or more products

combustion reaction d.

Part D Questions and Problems

Answer the following in the space provided.

22. ldentify the type of each of the following reactions.

a. 2CgH, (1) + 190,(g) — 12C0O,(g) + 14H,0(g)

Conbusdioa

. 2Fe(s) + 3Bry(l) —» )IeBr,u)

syathes S

23. Complete and balance the following equation. What must be true of one of the
products?

Li,PO,

268
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PRACTICE PROBLEMS ON NET IONIC EQUATIONS

Show the total ionic and net ionic forms of the following equations. If all species are spectator ions, please
indicate that no reaction takes place. Note! You need to make sure the original equation is balanced
before proceading! A set of solubility rules are given at the end of this document.

1. AgNOs(2q) + KCl(aqg) > AgCl(s) + KNO;(aq)

2. Mg(NO;)(aq) + Na,CO:(aq) —» MgCOi(s) + NaNOs(ag)

3. strontium bromide(aq) + potassium sulfate(aq) - » strontium sulfate(s) + potassium bromide(aq)

4. manganese(Il)chloride(aq) + ammonium carbonate(aq) —» manganese(Il)carbonate(s) + ammonium chlonde(aq)

5. chromium(IINnitrate(aq) + iron(il)sulfate(ag) - > chromium(Il)sulfate(aq) + iron(Il)nitrate(aq)

Please complete the following reactions, and show the total ionic and net ionic forms of the equation:

6. K:POs(aq) + AI(NO3)s(aq) >

7. Bels(aq) + Ct;SO4aq) —

8. Ni(NOs)s(aq) +KBr(ag) —

9. cobalt(Ill)bromide + potassium sulfide >
10. barium nitrate + ammonium phosphate >
11. calcium hydroxide + iron(Ill)chloride -»
12. rubidium fluoride + copper(Il)sulfate —

Solubility Rules

1. All salts of Group IA, and ammonium are soluble.

2. All salts of nitrates, chlorates and acetates are soluble.

3. Al salts of halides are soluble except those of silver(l), copper(l), lead(Il), and mercury(I).

4. All saits of sulfate are soluble except for barium sulfate, lead(Il) sulfate, and strontium sulfate.

5. All salts of carbonate, phosphate and sulfite are insoluble, except for those of group IA and ammonium.
6. All oxides and hydroxides are insoluble except for those of group IA, calcium, stroatium and barium.

7. All salts of sulfides and insoluble except for those of Group IA and IIA clements and of ammonium.

page 1of 3
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Table 3.3 Solubility characteristics of ionic compounds in water at 25°C

i el

. All alkali metal (Group 1A) compounds arc solublc.

All ammonium (NHZ) compounds are soluble.
All compounds containing nitrate (NO7'), chlorate (Cl10y’), and perchlorate (C1077) are soluble.

Most hydroxides (OH™) are insoluble. The exceptions are the alkali metal hydroxides and
barium hydroxide [Ba(OH),). Calcium hydroxide [Ca(OH),] is slightly soluble.

. Most compounds containing chlorides (C17), bromides (Br™), or iodides (I7) are soluble. The

exceptions are those containing Ag®, Hgi ™, and Pb*".

All carbonates (CO?™), phosphates (PO3 ™), and sulfides (S°7) are insoluble; the exceptions are
those of alkali metals and the ammonium ion.

. Most sulfates (SO37) are soluble. Calcium sulfate (CaSO.) and silver sulfate (Ag,;SO,) are

slightly soluble. Barium sulfate (BaSOy), mercury(II) sulfate (HgSO;), and lead sulfate
(PbSOy) are insoluble.

Identify each of the following substances as a strong elec-
‘trolyte, a weak electrolyte, or a nonelectrolyte: (a) H;O,
(b) KCI, (c) HNO,, (d) CH;COOH, (¢) C,2H2:04,
(f) Ba(NO;);, (g) Ne, (h) NH;, (i) NaOH.

Characterize the following compounds as soluble or insolu-
ble in water: (2) Cay(PO,);, (b) Mn(OH);, (¢) AgClOs,
(d) KaS, (¢) CaCOs, (f) ZnSO,, (g) Hg(NO;)a, (h) HgSOs,
(1) NH4ClOs.

Predict the result of each of the following reactions.

a. HFea—+He N0 agr—

b. Lil(aq) + AgNO,(aq) —

c. K,S(aq) + Co(CH,CO0),(aq) —

d. NaOH(aq) + Cr,(S0,),(aq) —
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Name : Date Classls ol

Part B True-False

Classify each of these statements as always true, AT; sometimes true, ST; or never true, NT.
13. In a decomposition reaction, there is a single reactant.

14. The activity series of metals can be used ta predict products in double-
replacement reactions.

15. Carbon dioxide and water are the products of the combustion of

hexane (CH,,).

16. A nonmetal can replace another nonmetal from a compound in a
single-replacement reaction. ’

17. One of the products of a double-replacement reaction is a gas that
bubbles out of the mixture.

Part C Matching ‘

Match each description in Column B to the correct term in Column A.

Co[umn A Column B

t

18. combination reaction a. reacton in which atoms of one element replace
atoms of a second element in a compound

__19. decomposition reaction b. areaction in which two or more substances
: combine to form a single substance

___ 20. single-replacement reaction ¢. reacton of a compound with oxygen to produce

energy
.__21. combustion reaction ‘ d. reaction in which a single compound is broken

down into two or more products

Part D Questions and Problems
Answer the followin;g in the space provided.
22. Identify the type of each of the following reactions.
a. 2CH,,(1) + 190,(g) — 12C0,(g) + 14H,0(g)  b. 2Fe(s) + 3Br,(I) — 2FeBr;(s)

23. Complete and balance the following equation. What must be true of one of the
products?
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Part B True-False , ' |
Classify each of these statements as always true, AT; sometimes true, ST; or never true, NI @

10. A precipitate is formed when two jonic solutions are mixed.
: ____11. Spectator ions are not part of a net ionic equation.
12. Balancing the atoms in a net ionic equation will cause the charges to balance.

13. A net ionic equation shows all ions present.

Part C Matching

Mazch each description in Column B to the correct term in Column A.

ColumnA . ColumnB
14. complete ionic equation a. equation that indicates only the particles that take
part in a reaction
15. spectator ions b. solid product of reaction in solution
16. net ionic equation c. reaction that occurs in water
17. precipitate d. equation that shows dissolved ionic compounds as
free ions ﬁ
* __18. aqueous reaction e. used to predict whether a precipitate will form in

an aqueous reaction

-

19. ionic solubility rules f. ions that do not participate in a reaction

Part D Questions and Problems

Answer the following in the space provided.

20. Identify the spectator ion(s) and write a balanced net ionic equation for this reaction.
Cl,(g) + NaBr(dg) — Br,(}) + NaCl(ag)

21. Predict which precipitate, if any, will form in the following reactions:
a. AgNO;(ag) + NaCl(ag) —

b. CaCl;(aq) + Na,CO,(aq) —

‘pavesal siydis oy 1oy 9uasg vosioad so Buysignd “auj “woodepd vesidd @

c. Fe(NO,),(ag) + KCl(ag) —

d. Pb(NO,),(agq) + HCl(ag) —
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Name Date Class

Part B True-False

)
. . . S
Classify each of these statements as always true, AT, someiimes ITue, ST: or never true, NT. @ -
A l _13. In a decomposition reaction, there is a single reactant.

pr 14. The activity series of metals can be used tq predict products in double-
replacement reactions.

A T- 15. Carbon dioxide and water are the products of the combustion of
hexane (CH,,).

__s_,__l,_ 16. A nonmetal can replace another nonmetal from a compound in a
single-replacement reaction.

2 _r 17. One of the products of a double-replacement reaction is a gas that
bubbles out of the mixture.

Part C Matching

Match each description in Column B to the correct term in Column A.

Column A Column B

o _ 18. combination reaction a. reaction in which atoms of one element replace
atoms of a second element.in a compound

: ; 19. decomposition reaction b. areaction in which two or more substances @\
combine to form a single substance

_A _20. single-replacement reaction c. reaction of a compound with oxygen to produce
energy

= C 21. combustion reaction d. reaction in which a single compound is broken

down into two or more products

Part D Questions and Problems
Answer the following in the space provided.

22. Identify the type of each of the following reactions.

a. 2CgH (1) + 190,(g) — 12C0,(g) + 14H,0(g)  b. 2Fe(s) + 3Br,(I) — 2FeBry(s)
oA bostiea : 2{4‘-6'.1 S ,ZC‘*“““‘ .

23. Complerte and balance the following equation. What must be true of one of the
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Part B True-Faise
Classify each of these statements as always true, AT; sometimes true, ST: or never true, NT. @)

ﬁ ' 10. A precipitate is formed when two ionic solutions are mixed.
A l __ 11. Spectator ions are not part of a net ionic equation.
A r 12. Balancing the atoms in a net ionic equation will cause the charges to balance.

~ ' 13. A netionic equation shows all ions present. N

Part C Matching

Maztch each descriprion in Column B to the correct term in Column A.

ColumnA . Column B
3 D 14. complete ionic equation a. equation that indicates only the particles that take
o part in 2 reaction
‘ . 15. spectartor ions b. solid product of reaction in solution
-
' \
A . 16. net ionic equation ¢. reaction that occurs in water
,_B_,, 17. precipitate d. equation that shows dissolved ionic compounds as
free ions @
C 18. aqueous reaction e. used to predict whether a precipitate will form in
an aqueous reaction
= E 19. ionic solubility rules f. ions that do not participate in a reaction

Part D Questions and Problems

Answer the following in the space provided.

20. Idenuithe spectlator ioh(s?nd write a balanced net ionic equation for this reaction.
Cl,(g) + NaBr(ag) — Br,(}) + NaCl(ag)

Clz.*?':"'l*zﬁr' > Bt + 20t 4. ZC(‘

Ml’ T 201 +

21. Predict which precipitate, if any, will form in the following reactions:

MO
| s + alNo=, o
b. CaCly(ag) + Na,COs(ag) — Ce co.s (53 d— Z.N" ¢ ( "'2)

¢. Fe(NO;);i(aq) + KCl(agq) — [ B 2

= : UO
PO “H e

-

@

panasas spyfi gy ey °NJ Losi0ag $0 Burgsygnd “ ) ‘voodnp3 usieg G

a. AgNO,{aq) + NaCl(ag) — Ascl

d. Pb(NO),(aq) gﬂcx(aq) =
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INTL 1IVIne l_quauuu 19 F E \( Name
Advanced Chem Worksheet 1

When two solutions of ionic compounds are mixed, a solid may form. This type of reaction is called a
precipitation reaction, and the solid produced in the reaction is known as the precipitate. You can predict whether
a precipitate will form using a list of solubility rules such as those found in the table below. When a combination of
ions is described as insoluble, a precipitate forms.

There are three types of equations that are Solubility Rules
commonly written to describe a precipitation Rule 1 supercedes rule 2, rule 2 supercedes rule 3, etc.
reaction. The molecular equation shows cach of
the substances in the reaction as compounds with

1. Nitrate (NO; ) salts arc soluble

physical states written next to the chemical & iSets coatsinlag the el rastal o (LT, e R, RS CH0)

formulas. The complete ionic equation shows each 53,010 Wioutans fou, (HELy' e Solalc

of the compounds as separate ions if they are water 3. Most chloride, bromide, and iodide salts are sqlnble. ;\‘otnble

soluble. Insoluble substances are not separated and exceptions ase sakts containing the fons Ag', Pb™", Hg:™

these have the symbol (s) written next to them. 4. Most sulfate salts are soluble. Notable exceptions are BaSO,
Notice that there are ions that are present on PbS04. Hg:S0, and CaSOs.

both sides of the reaction arrow — that is, they do 5. Most hydroxide salts are slightly soluble (insoluble). Exceptions

not react. These ions are known as spectator ions include Ba(OH),, Sr(OH),, and Ca(OH),.

and they are commonly eliminated from complete 6. Most sulfide (S*), carbonate (CO5* ), chromate (CrO,>), and

ionic equation by crossing them out. The remaining phosphate (PO,") salts are insoluble.

equation is known as the net ionic equation.
Molecular Equation: 2KCl (ag) + Pb(NO,). (aq) — 2KNO; (ag) + PbCls (s)
Complete lonic Equation: 2K’ (aq) + 2CI (aq) + Pb** (ag) + 2NO; " (aqg) — 2K" (aqg) + 2NO;~ (aq) + PbCl, (s)

2Kag) + 2CI' (aq) + Pb* (aq) + 2NOy<{ag) - 2KNag) + 2NOy—{ag) + PbCl; (s)
Net lonic Equation: 2CrI (aq) + Pb* (aq) — PbCl, (s)

Write the complete ionic equation and cross out the spectator ions to give the net ionic equation
for each of the reactions below. Include physical states for each species.

1. LiC1( ) + AgNOs;( ) — AgCI( ) + LINO;( )

Na,S( )+ CaCl;( ) = 2NaCl( ) + CaS( )

ZnCly( ) + 2KOH( ) — Zn(OH)( ) + 2KCI( )
Na,COs; ( ) + Co(NO3)( )— 2NaNOz( ) + CoCOz( )
2NaOH( ) + MnBr;( ) — 2NaBr( ) + Mn(OH);( )
FeCl; () + (NHa)sPO: () — 3NH:CI( ) + FePOs( )

ol SR S L

Write the net ionic equation for each of the following reactions. List all spectator ions.

7. A solution of aluminum bromide, AlBr; reacts with a solution of sodium hydroxide, NaOH to form the
precipitate aluminum hydroxide, AI(OH);.

8. Aqueous copper (II) nitrate, Cu(NO;); reacts with aqueous potassium carbonate, K,CO; forming solid
copper (II) carbonate, Cu(CO;).

9. A solution of barium chloride, BaCl, reacts with a solution of magnesium sulfate, MgSOj to form the
precipitate barium sulfate, BaSO..

10. Aqueous potassium sulfide, K,S reacts with a solution of cadmium chloride, CdCl, to form solid cadmium
sulfide, CdS.

© John Erickson. 2005 WS10-4NetlonicEa



)) L(Cl- + A%UOS —> Aﬁ@&_}\# c Ma.s

AS‘ + ClT = Asd(s)

2 N‘z.$ - ac(z —> C«$(3)+ 2N C (
2hat + 8574 CaBt 4227 -
CadS@y + 2Rt +2¢(7
. Catt & & 5 Cas(s\

3) Zacl, +zkol - a«&u)?_k) + kel
2o 2eC ekt s 20 —
z«(ou)‘(,) « 2kt + 20
Z-%1 204" o 24(0”)2 (S)

"\ M‘*&Cos = Ca(uos) =
2

20alNoy + Lo C
C=

o
. 36 Y
609 + 20a% o 2+

+ 2“03 ——

- 2. 2Net o 2005 + CoCO}
Ce™ 405 Cecag (3 <



5) 280a0H + Masrz —>
| 2 e Br + Malod)

(s
2“‘\.‘- + 2047 ¢ M,\“ & 23‘.- —_ ‘)
2N + 23 + Mnlatt)

Ma2* & 2040~ —> L4 (“0‘ &) Cs)

6) FZ,C(.S e [wl.l,_,\_spo‘( —
Fe FU..(((D + 3 MHy
Fe™ 3¢« SNUS + PO 3T =
. F.-.Po\,(» +3SWHF 3¢
o™ ¥ PO B P &Y
7) AlBey + SNacH = A (oH) gt SN,

ALY 3 28 = + Bt Lo —
Al (0“)3(;) #3“\*4- 55('-

Al + 3oH™ = Al(eH)y co



¢co < -
o «s(s) 27 + 2030

s

) Bacl, + Myso, — Basy +Macly
Balt + 2¢( + M g0, B
e e
Be. 4 SO,_'& iy g‘.sq" (5\
IO) Es, S 4+ CAClz — CdS + 2kl

2k+ +8F + 4% L2 >
cds + zbk¥ + 2¢(”

r £ &= dade c¢$
cd L S > s



