Chemistry: Balancing Chemicé# Egquations

KEY

Directions: First, balance each of the chemical equations below. Then, ciassify each reaction as synthesis,
decomposition, single-replacement, or double-replacement. To eam full credif, write the words out

when classifying.

Balance the equation...

1.

10.
11.
12.
13,
14,
16

17.

2 Sb+ _3 Ch > _ 2 ShCl
_Z2 Mg+ __ 0, > _ 2 MgO

CaCl, = Ca + Cl,

__2 NaCio; = 22 NaCl + _3_0p

___Fe+ _2 HCl> __ FeCh + ___H,
_Cuwo+__ _H,=>___ Cu~+ HxO

_é_ Al + _3_H804 > __ Al{SO4)s + _3_H,
—__MgBr, + _CI? 2> _____MgCh +
SN0, + _2_-6 > _ _Sn+ _2 GO

_ Pb{NOs}s + ___ H.S > _ PbS + _2 HNO;

2 HO - _2 Hg+ __ O,
_2 KCIO; > _2 KCl+ _3_ 0,

Nz + __3__ Hz -2 _2_ NH3

_:_2_ NaBr+ __ Clb > _ 2 NaCl+ ____ Bn
___fn+ __ 2 AgNO; > __;Zn(NOS)g + 2 _Ag
__Sn+_2Clhb=> __ SnCi

__BaOH), » __ _BaO + __ H,O

..and classify it.

synthesis
synfhesis
decomposiion |
decomposition
single replacement
single replacement
single repiacemem
single replacement
single rﬁ;}lapement
double replacement
decomposition
decompostion
synithesis

single replacement
single repiacement
synthesis

decomposition




Word Eqguations — Answer Key

_3)

1) Zinc and Iead- (1) nitrate react to form zinc nitrate and lead.
Zn + Pb{NO;3); > Zn(NO;), + Pb
2) Aluminum bromide and chlorine gas react to form aluminum chloride and
bromine gas.
2 AlBr; + 3 Cl, = 2 AIC]; + 3 Br.
Sodium phosp'hat'e énd calcium chloride react to form calcium p‘hosphéte '
and sodium chloride. ‘
2 Na3POy + 3 CaCl; > 6 NaCl + Cas(POa).
4) Potassium metal and chlorine gas combine to form potassium chloride.
2K+ Cl; > 2KCi
5) Aluminum and hydrochloric acid react to form aluminum chloride and
hydrogen gas.
2 Al +6 HCI > 3 H; + 2 AICI;
6) Calcium hydroxide and phosphoric acid react to form calcium phosphate
and water.
3 Ca{OH), + 2 HsPO, > Caz(POy); + 6 HO
7) Copper and sulfuric acid react to form copper (ll) sulfate and water and
sulfur dioxide.
Cu + 2 H,80, > CuS0, + 2 H,0 + 80,
8) Hydrogen gas and nitrogen monoxide react to form v_!ater and nitroge‘h‘---\,_,
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gas.
2H;+2NO > 2H,0+ N,
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Worksheet: Writing Equations

Write equations for the foﬂowing reactions:

1)

2)

3)

7

8)

9)

10)

For ch_emistry'hefp, visit www.chemfiesta,.com

The reaction of ammonia with iodine to form nltrogen triiodide (Nl3) and
hydrogen gas.
ZSNH3+3IZ-)2NI3+3H2

The combustion of propane (C3Hg). _
CsHg+50;> 3C0O,+4H,0

The mcomplete combustion of propane to form CO and water.
2CHs+70,2>6CO+8H0

The reaction of nitric acid with potassium hydroxide.
MNO; + KOH = KNO; + H,O

The reaction of copper (1) oxide with hydrogen to form copper metal and
water.
CuQ + H; = Cu+ H;0

The reaction of iron metal with oxygen to form iron (ill) oxide.
4Fe+3 0, 2Fe;03

The complete combustion of 2,2—dimethylpfopane (C4H40) In oxygen.
' ZC4H10+13 0, 2> 8C0O; +10 H,0

The reaction of AlBrz with Mg{OH)»
2 AIBr3 + 3 Mg(OH), > 2 A{OH); + 3 MgBrz

- The decomposition of hydrogen peroxide to form water and oxygen.

2H0,=2>2H,0+0,

The reaction of ammonia with sulfuric acid.
2 NH; + H,S0, > (NH4)2SO4
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Worksheet #4: Single-Replacement Reactions -

Step 1 - Write the formulas of the reactants on the left of the yield sign

Step 2 - Look at the Activity Series on page 266 to determine if the replacement can happen

Step 3 - If the replacement can occur, complete the reaction and balance it. If the reaction

~cannot happen, write N.R. (no rxn} on the product side.

1. lead +  zinc acetate . >
Pb +  Zn(CH3022 > NR

2. iron +  aluminum oxide >
Fe + ALO; > NR.

3. silver nitrate  +  nickel > nickel(ily nitrate  +  silver
2AgNO3  + Nii = NiNO3), + 2Ag

4. sodium bromide + iodine >
NaBr + L = N.R.

5. aluminum bromide + chlorihe =  aluminum chloride + bromine
ZA{Brg + 3Clb, = 2AClz; + 3Br

6. sodiumiodide + bromine =  sodium bromide + iodine
2Nal + Br, = 2NaBr + |,

7. calcium +  hydrochloricacid -  calciumchloride +  hydrogen
Ca + 2HCI = CaCl;, + H»

8. magnesium 4 nitricacid =  magnesium nirate  +  hydrogen
Mg + 2HNO; - Mg(NOs) + Hq

9. silver +  sulfuricacid =
Ag + H.SOs - > N.R

10. potassium + water >  potassium hydroxide +  hydrogen
2K+ 25%)0%\; | > 2KOH + H;

11.  sodium + water -> sodiumhydroxide +  hydrogen

2Na + 2H.0 = 2NaOH + H:
 Hok
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Worksheet #5: Double-Replacement Reactions

In these reactions, all you do is look at the names of the reactants, and "switch partners”. Just

be sure that the new pairs come out with the positive ion named first, and paired with a

negative ion.

1. aluminum iodide + mercury(ll) chloride - aluminum chloride + mercury(ll) iodide
2AlI; + 3HgCL > 2AICI; +  3Hgl(ppt)

2. silver nitrate + potassium phosphate -» silver phosphate + potassium nitrate
3AgNOs +  KzPOs > AgaPOulppt) +  3KNOs

3. copper(il) bromide + aluminum chloride > copper{ll) chloride + aluminum bromide
3CuBr, + 2AIC; W 3CuCl, + 2ABr

4. calcium acetate + sodium carbonate > calcium carbonate + sodium acetate
Ca(CoH30z)2 + NazxCO3; > CaCOs(ppt) + 2NaC,Hi0;

5. ammonium chloride'-i- mercury(l) acetate <> ammonium acetate + mercury(l) chioride
ENH.Cl  + HgfC:HsOf > #NH;CHaO2  +  HgeCla(ppt)

6. calcium nitrate + hydrochloric acid -> calcium chloride + nitric acid
Ca(NQOs), + 2HCI X CaCl, + 2HNO;

7. iron(ll) suifide + hydrochloricacid —> iron(ll) chloride + hydrogen sulfide (g)
FeS + 2HCI > FeCl, + H,S

8. copper(ll} hydroxide + aceticacid -> copper(ll) acetate + water

|  CulOM) + 2HCHO» >  Cu(GoHiOza + 2H:0

9. calcium hydroxide + phosphoric acid = calcium phosphate + water

3Ca(OH) + 2HPOs >  CayPQy), + 6H0

10.  calcium bromide + potassium hydroxide - calcium hydroxide + potassium bromide
CaBr, + 2KOH >§. Ca{(OH): + 2KBr

Examine the products of the reactions on this page, and determine in each whether a gas,
water, or a precipitate is formed. Use the solubility table in Appendix A of your textbook to
determine the solubilities of the reaction products. If there is no gas, water, or precipitate
produced, put an "X" through the yield sign, because no reaction occurs.




Predicting the products of chemical reactions

1}
2)
3)
4)
5)
8)
7
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)

22)

2Ag +1CuSO B 1AgS0.+1Cu 1 RN
2 Nal +1 CaClz > 2 NaCl + 1 Cal,

102+ LH; > 2H0

2 HNO3 + 1 Mn(OH)2 > 2 H20 + 1 Mn(NOs),

2 AgNO; + 1 BaS04 2 1 Ag2804 + 1 Ba(NOz)2

2 HCN + 1 CuSO4 > 1 HzS04 + 1 Cu(CN),

1 Ha0 + 1 Agl > 1 HI + 1 AgOH

3 HNOs + 1 Fe(OH); = 3 Hz0 + 1 Fe(NOa)s

4 LiBr + 1 Co(S03)2 > 2 LipSO3 + 1 CoBry

- 1LiNOs+1Ag > 1AgNOs+1Li = Y37 § Y
. L -

1N2+gozag|§|oz

1HCOs > 1COz + 1 He0
JAICI+3Cs > 3CsCl+1 Al

1 AI(NOz)s + 1 Ga > 1 Ga(NOa)z + 1 Al
1 H280s + 2 NH4OH 2 2 Hy0 + 1 (NH4)2504
41 CHaCOOH +1 07 5 1 CO2 + 2 H:0
1CaHs +8§ 02 > 4 COz + 4 Ho0O

2 KCit + 1 Mg(OH)2 > 2 KOH + 4 MgCl,
1Zn+1 Au(NO)z > 1 Zn(NO)s + 1 Au
2 KOH + 1 HS04 > 1 Kz80, + 2 H20
1BaS + 1 PICl > 1 BaCl, + 1 PtS

2NaxO > 4Na+10:

Type:
Type:

Type:

Single Displacement 7
Beuble Displacement 45(/
Synthesis

Type: “Acid-Base: ¥

Type:
Type:
Type:
Type:
Type:
Type:
Type:
Type:
Type:
Type:
Type:
Type:
Type:
Type:

Type:

Type

Type:

Type:

Double Displacement

g_f»_gguble Displacement

}I}{suble Disnlacement
Acid-Base | Dk

Diouble Displacement

Single Displacement

Synthesis
Becomposition
Siingle Displacement

Single Displacement

AcidsBase | i
Combustion

Double Displacement

Single Displacement

i

~AcidBases | R

Bouble Displacement

Decomposition




Worksheet #6: Combustion Reactions

We will focus on the combustion of hydrocarbons. Hydrocarbons react with oxygen to form

carbon dioxide and water.

1. mgthane (CHs) + oxygen ->»  carbon dio*idg +  water
CHy + 20, > CO; + 2H0

2. ethane (CoHeg) + oxygen =  carbondioxide +  water
2CHg + 70, > 4C0, + 6H:0

3. p‘ropane (CsHs) + oxygen -> carbondioxide +  water
CiHs + 50, > 3CO, + 4H.0

4, butane (CsH1) + oxygen >  carbon di'bggide +  water
2CsHie + 130, > *‘éCOZ + 10H0

5. pentane (CsHi2) ~ + oxygen >  carbondioxide +  water
CHiz + 80, > 5CO, + 6H0

6. hexane (CgH14) + oxygen > carbon dioxide + water
.ZCGHM + 190, 2> 12C0; + 14H0

7. ethene (CoHs) + oxygen = carbon dioxide +  water
CHsy + 30, > 2C0; + 2H.O

8. ethyne (CoH)  +  oxygen = carbon dioxide + water
2CH, + 50, > 4C0, + 2H.0

9.  benzene (CsHs) + oxygen = carbon dioxide +  water

. 2CgHs + 150, > 12C0, + 6H-0




NET IONIC EQUATIONS | K

Write the molecular, total ionic, and net ionic equations for ihe following reactions:
1. Aqueous solulions of potassium phosphqie and calciumn nitrate are mixed.

ME 2Kz ﬂ)% +2Ca (0 1y LK NOy + (o, (Fo.
TE_le 5 + “‘%«13“ + & Co® m&e;“‘ o dg e Cgm{;mn_
NIE 2 Y0+ 2n = CagPOde

2. Aqueous solutions of barium chloride an'd sodium sulfate are mixed.

ME t"{;;} (Cho e [}’a/ xﬁ._l Zf Baﬁ/}q + 2 ‘QQ\&’/ "4

ME__Ba” + ZEYT » m% P rlont = Bal0y r o 2hrt w2l
NIE oot e {l‘- ;"‘?"" ~7 Bag&;

3. Magnesium is added to an aqueous solution of chromium (lll} iodide.

MEBM Cz\}a “L“"Z f:[l T) ﬁ \)O\ S Vi - QL X
e Ahla o+ ;,:5, Crit + (= = Mg + (pF7r 20r

NIE J }\j n + 237 —= :\li"%ﬁ"% o

4. Silver hydrox1de is c:dded to cniu aqueous phosphonc cscnd so!uhon

ME 3/\ ‘Q\_l\__) 1 I! 4 t ﬁ{' = /A\ Q\‘;r‘jf i leo

- Pl +
TIE | Brc OH + AHY
NIE Bolt 4 "3%::?““

£

5. Aqueous solutions of sodium fluoride and hydrochloric qcid are mixed.

ME__ Mo+ H Cﬁ — NO&CJ £ HE

ne_ No*™ + F - N e S I S R e & R
NIE

6. Aqueovs solutions of potassium dichromate and ammeonium cyanide are mixed.

ME K7 (. (_\O 2 ?.Ntiq{‘ W22 O e By Gy D9

TEZ CJ»; O 230 2 20N~ 2P 0 2 teat s G q”
NIE_ |

7. Cesium carbonate is added to an aqueous solution of chromium (ll) acetate.
F} Y ,

ME LSq JDQ; C,r f(", —w;:ﬁj — &C%L«lﬁ:’f)z .- C\{".,_)Dm

TIE QF%*HQJ O - R A SIS

2 (o o
NIE D O™ L Jo
e

8. Zinc is added ’ro cn aqueovus hydrobromic acid solution.
ey D . 1

= 2
I AT T e o S S o TR A S
TE__Z ¥ ’H ﬂ%( ks AN - ) \‘J\ P,
NIE AR - S R A A
b
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Net lonic Equations Worksheet Name }<€ k;/

BALANCE the following equations, then write the NET IONIC EQUATION for each one.
Identify the spectator ions. Remember that sollds liquids (such as plain H;0), and gases

do not become ions.

1. Zn(s)+ < 2. AgNCJi\a (aq) > Zn(NOs)z (aq) + 2. Ag (s)
2V ?_Ao F2NOy > 2P NG 4 Zhog,

Zr .;{,/\Cf‘ =7 Eﬁ"ﬁ “’l' }&C\
2. 2 Na()+ <L H20 () > 2 NaOH (aq)+ Hz (g)

2 Now o Zr%zO(Q:;“;- 2 et 4 2O+ Bag,

3. NaCl(ag)+___ AgC2H302 (aq) - _ NaCzHzQOz2(aq)+____ AgCl (s)
M 4 O 4 Al Coiz™ = ot GOl 4+ holhio

b
CIm + !”X@; —= holh

C
4, Bani’(aq)+ Na'2804(aq)9 2. NaCl (aq) + BaS0a4 (s)
S B 017+ 2he T o e 2pd07 4 2B BoS0¢

:
¥ ‘_/’4

E}i‘f*‘ + S0 = B0
5. 2 AgNOs(ag)+ ___ KeCOs(aq) >_____ AgeCO3(s) + _ 2. KNOs (aq)
+2N0 + 2kt s 2o = 5 Po2C0s SNzt awg
| 2o ¥ (0227 -2 Ao 0z
6. MgBrz(aq)+ 2. KOH (aq) > _;Kar(aq)y Mg(OH)2 (s)
* 4 g/\i;/ .-% Qfé"“‘ e 2 OW T A{f + 2.;%; "‘r M\%{ \‘2’ =
: Mojf/ﬂ + 200" Mw\fé“-

7. _ _Zn(s)+ 2,, HCl(aq) >_____ ZnClz(aq) + Hz (g)
2n, 4 2R 200 = 2n? 4 20T+ Haoe
2‘“ < T Z2HY =T Zn® ¥l e

s AIGI3 (aq) + K3PO4 (aq) >_ = _KCl (aq) + A'PO4() -
LR s R 3T POgY e B BT & APO
, f“-‘*v"\! Ty - - L 3
PAT + TOR - PATO. .




