Balancing Equations Practice Worksheet

Balan_ce the following equations:

1) __ NaNOz+__ PbO—=> _ Pb(NO3);+__ Na,O

2) _ Agl+__ Feg(Cbg)a > Felz+___ Ag,CO3

3) _ CH©O+__ 0,> __ CO;+___ HO

4) _ ZnSO4+__ LiCO3>_ ZnCOs+__ LSO,

5) _ V,O0s+_ _CaS> __ CaO+ __ V,Ss

6) __ Mn(NOy+__ BeClh>__ Be(NOz)+___ MnCl
7) __ _AgBr+_  GaPO, > _ AgiPO,+  GaBrs

8) __ HySOs+__ B(OH); 2> _ By(SOQ4)s+__ HO

9) _ Sg+_ 0> S0,

10) _ Fe+__ AgNOs;—> _ Fe(NO3)+__ Ag
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Solutions for the Balancing Equations Practice Worksheet
1) 2 NaNO; + PbO -2 Pb(NO;), + NaO

2) 6 Agl + Fex(CO3)s > 2 Fels + 3 Ag.CO5
3) CoHO,+20,>2C0; +2H,0

4)  ZnSOy4 + LipCO3 =2 ZnCO; + LixSO4

5)  V,05+5CaS > 5Ca0 + V,Ss

6)  Mn(NO,); + BeCl, > Be(NO,), + MnCl;
7) 3 AgBr+ GaPOQ, - AgsPO, + GaBr,

8) 3 HZSO4 +2 B(OH); > B5(SO4)s + 6 H,0
9) Sg+80, 850, |

10) Fe +2 AgNO; = Fe(NO3), + 2 Ag
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Chapter 7 Worksheet #1
Balancing Chemical Equations

Balance the equations below:

1} Nz + Ha =2 NHa

2) __KCIO3> __ _KCl+__ Oz

3) — NaCl+__Fo>»___ NaF+__ Ch

4} _ He+_ O2->__ H0

5) __ _Pb{OH)2+___HCI=>__ HXO+___ PbCh

6) e AlBr3 + KoSOs=> _ KBr+__ Al(SOu4js
7) _ CHe+__ O2=> ___ CO2+___ HO

8) — CiHs+___ 02> __ CO2+___ HO

9) _ CaHis+t__ O2>__ CO2+___ _HO

10 __ FeClz+___ _NaOH=-> ____ Fe(OH)s+__ NaCl

1) P+ 02> P20s

12)  __ Na+__ HO->_  NaOH+__ H2

13)  _ AgO->___ Agt__ O

14 __ Sg+___ _Ox=>___ SOs

150 _ COa+__ HO—>__ CeHiOs+__ O

16}' K+ MgBr-»>__ KBr+____ Mg

17)  __ _HCI+_ CaCOs> ___CaCl+ HO+__ CO2

18)  __ HNOs+__ NaHCOsz—=>___ NaNOsz+__ HO+__ _ CO2
19)  _ H0+__ 02> H202

200 ___ NaBr+__ CaF=>___ NaF+___ CaBr

21) H2S04 + NaNQO2 2> HNO2 + Na28O4



Balancing Chemical Equations ~ Answer Key

Balance the equations below:

1) 1N2+3Hz2> 2NH;

2)  2KCIOs> 2KCI+30;

3) 2NaCl+1F, > 2NaF +1 ¢,

4) 2H,+10,> 2H,0

5) 1 Pb(OH), + 2 HCl > 2 H,0 + 1 PbCl,

6) 2 AlBr; + 3 KoSO4 > 6 KBr + 1 Al(SO4)3
7)) 1CHs+20,>1€0;+2H,0

8) 1CHg+50; > 3C0:+4H0

9 2 CgHig+ 250, > 16 CO, + 18 H,0

10) 1 FeCl; + 3 NaOH <> 1 Fe(OH); + 3 Nacl
11) 4P+50,-> 2P0

12) 2Na+2H,0> 2NaOH + 1 H;

13) 2Ag0>4A9+10;

14)  1S5+120,-> 8 50;

15) 6CO+6H0>1CH;0+60;

16)  2K+1MgBro> 2KBr+1Mg

7 2HCI+1 €CaCOs=> 1 CaCla+ 1 H.O+1 CO;
18) 1 HNO3 + 1 NaHCO3 = 1 NaNO;3; + 1 Ho.0+ 1 €0,
19) 2H0+10; > 2 H0;

20) 2 NaBr+1 CaF2 > 2 NaF + 1 CaBr;

21) 1 HoSO4 + 2 NaNOz = 2 HNO;2 + 1 NaxSOq,



Word Equations

Write the word equations below as chemical equations and balance!

1)

2)

3)

4)

9)

6)

7)

Zinc and lead (I} nitrate react to form zinc nitrate and lead.

Aluminum bromide and chlorine gas react to form aluminum chloride and bromine gas.

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

Potassium metal and chlorine gas combine to form potassium chloride.

Aluminum and hydrochloric acid react to form aluminum chicride and hydrogen gas.

Cdlcium hydroxide and phosphoric acid react to form calcium phosphate and water.

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

Hydrogen gas and nitrogen monoxide react to form water and nitrogen gas.



Word Equations - Answer Key

Y] Zinc and lead (IT) nitrate react to form zinc nitrate and lead.
Zn + Pb(NOs)z -> Zﬂ(NOa)z + Pb
2) Aluminum bromide and chlorine gas react to form aluminum chloride and bromine gas.
2 AIBr3 + 3 Clg = 2 A[CI3 + 3 Bl"z
3) Sodium phosphate and calcium chloride react to form calcium phosphate and sodium chloride.
2 NG3PO4 + 3 CGClg 2> 6 NC\C' + 603(904)2
4) Potassium metal and chlorine gas combine to form potassium chloride.
2K+ Clz> 2K
5) Aluminum and hydrochloric acid react o form aluminum chloride and hydrogen gas.
2 Al + 6 HCl &> 3 H; + 2 AlCl;
6) Calcium hydroxide and phosphoric acid react to form calcium phosphate and water,
3 CG(OH)Q + 2 H3PO4 > CG3(P04)2 + 6 Hzo
7) Copper and sulfuric acid react to form copper (II) sulfate and water and sulfur dioxide.
Cu + 2 H;S04 > CuS0O4 + 2 H0 + SO2
8) Hydrogen gas and nitrogen monoxide react to form water and nitrogen gas.

2H2+2N0')2H20+N2



Worksheet: Writing and Balancing Chemical Reactions

1. Balance the following equations and indicate the type of reaction as formation, decomposition, single

replacement, double replacement, hydrocarbon combustion, or other.
_ Cumt _ Oypg—>_ CuOyy

c HOp=>__ _Het Oy
_ Fe(s) + 150 @ _____ H, @t _ Fe3O4(S)
__AsCly @t _____ H>S (ap=—>____ AsyS; @t ___ HCI (aq)
_ CuSO4e5H;09—>_ CuSO4¢nt+__ HaOy
— FeOygt+__ Hgp—>_ Fept+_ MO
_ CaCO3p—__ Ca0p+__ COiy
_ Fewt+__ Sge—=>_ FeSy

o HoS@p+t__ KOH@p—>_ HOp+__ KiSy

_ NaCly—>__ Nagp+____ Clg

_ Al ot_ H;S0, o)~ . H, @) + A12(504)3 (aq)
_HPOsqp+ ___ NHOH@y— __ HOp+___ (NHi)POsey
m, C3Hg(g)+_02(g)—) . COz(g) +___H20([)

SRR e e TR

n. Al @r_ 0, @ __ AlO4 o)
0. _ CHigt_ Oyg—>__ COrpt__ HOg
p. K180y @t ___ BaCl, (app —> KCl @t __ BaSO, )
q _ CsHp @ +_Oz(g)-) _ COy (g)+WH2O(g)
r. Ca(OH), @t NH4Cl1 (o) —> NH,0OH eyt CaCi, {aq)
. Va0s &t ___ Ca(s) - CaO wt___ V(S) '
t. _ Na @t __ Znals (agy —> Nal ept Zn {s)
w C7He O3 ot___ O, 0> ___ CO, S H,O )
\'A _ Ca ot _ N> Q> . CaszN2 (s
w.  Fe)O4 @ot__ H; (= __ Fe(s) + H,0O N
" X. ___M_C15H30(,r)+_02(g)—->_C02(3)+_H20(3)
yo _ BN+ __ Fag—>_ BRsg+_ Ny
z. _ Colhspt ___Org—>__ COit__ HOg

2. Predict the product(s) along with the states, indicate the type of reaction, and balance the following
chemical reactions.

A solution of lead (II) nitrate is mixed with a solution of sodium iodide.

Solid zinc sulfide reacts with oxygen in the air.

Liquid butane (C4Hyg () is used as a fuel to ignite a lighter.

Barium hydroxide solution is neutralized by adding hydrochloric acid (FICI ).
Copper metal is placed in a solution of silver nitrate,

Sulfur burns in oxygen to make sulfur dioxide gas.

A solution of aluminum sulfate is mixed with a solution of calcium hydroxide.
Zinc metal is placed in sulfuric acid (H2SO4 (o).

Aluminum powder is placed in a container filled with chlorine gas.

Sucrose undergoes cellular respiration.

me P
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Answers

Question 1
a. 2Cu Tt O, (=) —> 2 Cu0 (s) (formation)
b. 2H;0(n—>2Hz¢+ 029 {decomposition)
¢ 3Fe+ 4 11,0 @ 4 H, @t FeiO4 (single replacement)
d. 2 AsCls (ag) + 3 HoS 4y = A$283(5) + 6 HCl (o) (double replacement)
e. CuSO,e5H;0¢— CuSO4¢+5H20 (other — dehydration or decomposition)
f. FerO3+3 My —2Fe+3H0g (single replacement)
g. CaCOs(— CaO g+ COz {(other or décomposition)
h. 8Fey+Ss—>8FeS(y (formation)
i. HaS (s +2 KOH (4p) = 2 H20 (n + KaS (ag) (double replacement)
2NaClp—> 2 Nag + Clyg (decomposition)
2 Al + 3 HaSO4 (ag) = 3 Ha (o) + AL(SO4)s (a9 {single replacement)
H3POy4 o T 3 NH,OH (ag) = 3 H,O ot (NHg);POy (ag) (double replacement)
CHg )+ 5024 2> 3 CO2(y T4 H2O (hydrocarbon combustion)
4 Al @t 310, (g) > 2 AlO, (s) (formation)
0. CHy @t 20, & —> CO, @ 2 H,O ) (hydrecarbon combustion)
p. K2804 (¢q) + BaCly (apy = 2 KCl (g + BaSOs ) (double replacement)
q. CsHipz @™t 80, ) 5 CO, @t 6 [,O (2 (hydrocarbon combustion)
r. Ca(OH)z (g + 2 NHCl (o) —> 2 NH4OH (4 + CaCly (o) (double replacement)
s. V205 +5Cam—>5Ca0+2Vy (single replacement)
t. 2Nay+ Znly g —> 2 Nal g + Zn _ (single replacement)
u. CHgO; ot 70; © 7CO, @t 3 H,O ) (hydroecarbon combustion)
v. 3Ca t+ Na— CasN; (s) (formation})
w. Fey03(9+3 Hyqy—> 2Fen +3Hx0y (single replacement)
x. 2 CisHyp nt 450, & —> 30 CO; @t 30 ILO (hydrocarbon combustion)
y. 2BN(y+3F > 2BF3)t N2y (single replacement)
z. 2 Cithey+37 Oz = 24 COy ) + 26 H2O (g (hydrocarbon combustion)
Question 2
a. Pb(NO;})g (apy T 2 Nal () —> Pbl, sy T 2 NaNO; {ag) (double replacement)
b. 8ZnS(+4 Oz —> 87Zn0y+ Sy (single replacement)
c. 2 C4H|0(() + 130, @ = 8 CO, ) + 10 H,0 ) (hydrocarbon combustion)
d. Ba(OH)z (ag) + 2 HCl (4gy = BaClz (o) + 2 H2O {double replacement)
e. Cugy+2 AgNO; gy = CuNOs) gy + 2 Aggs) (single replacement)
f. Sg (5.) +80, @ 8 SO, @ (formation)
g, Al(SO4)3 g+ 3 Ca(OH)2ap — 2 AI(OH)3 () + 3 CaSO4( (double replacement)
h. Zn {s) + H,S0, (ap) —> ZnSO, (aq) +H, (g) (single replacement)
i. 2 Al R 3ChL (g —> 2 AlICI; () (formation)
jo CrpHz20p )+ 12 O (g) —> 12 CO, @t 11 H,O N (hydrocarbon combustion)



Worksheet #1: Writing and Balancing Formula Equations

10.

11.

12.

Step 1: Write each formula and balance each formuila using SUBSCRIPTS.
Step 2: Balance the overall equation using coefficients.

sulfur + oxygen -> sulfur dioxide

zinc + sulfuricacid - zincsulfate + hydrogen

hydrogen + nitrogen -> ammonia

hydrogen + chlorine -  hydrogen chloride

carbon + water >  carbonmonoxide + hydrogen

calciumoxide + water - calcium hydroxide

phosphorus + oxygen ->  diphosphorus pentoxide

hydrochloric acid +  sodium hydroxide = sodium'chioride +  water
barium chloride +  sulfuricacid -  bariumsulfate +  hydrochloric acid
aluminum sulfate + calcium hydroxide -» aluminum hydroxide + calcium suifate
ethane (CoHg) + oxygen >  carbondioxide + water

aluminum oxide =2 aluminum +  oxygen



Worksheet #1: Writing and Balancing Formula Equations
1. sulfur + oxygen >  sulfur dioxide

Ss + 80, > 880
2, zinc + sulfuricacid > zincsulfate + hydrogen
Zn + HySO4 > ZnSO4 + Hy
3. hydrogen + nitrogen -> ammonia
| 3H, + N =2 2NH;
4, hydrogen + chlorine =2 hydrogen chloride
H, + Clh = 2HCI
5, carbon + water =  carbonmonoxide + hydrogen .
C + HO > CO + H;
6. calciumoxide + water -> calcium hydroxide
CaO + H,0 > Ca(OH),
7. phosphorus + oxygen -  diphosphorus pentoxide
Ps + 50, > 2P0s
8. hydrochloric acid + sodium hydroxide ->  sodium chloride + water
HCI + NaOH > NaCl H0O
9. barium chloride  + sulfuricacid -  bariumsulfate +  hydrochloric acid
BaCl, + H,SOs = BaSO; + 2HCI
10.  auminum sulfate + calcium hydroxide - aluminum hydroxide + calcium sulfate
Al(SO4); + 3Ca(OH); > 2AI{OH); + 3CaSO0,
11. ethane(CsHg) + oxygen —>  carbondioxide + water
2C,Hs + 70, = 4C0, + 6H0
12, aluminum oxide = aluminum + oxygen

2AO; =  4A1 + 30



Balancing Reactions Worksheet

Balance the following reactions and identify the type of reaction each represents.

'1) PbhO; > PbO + O,
2) Al+HCl1= AICL + H,
3)  Fex(S04); + Ba(OH), = BaSO4 + Fe(OH);
4)  Al+CuSO4 > AL{S04); + Cu
5) KClO; > KCl+ 0,
6) Mg+N;> MgN;
7)  FeCly + NasPO, > Fes(POy); + NaCl
8 HgO->Hg+O0,
9)  CaSO; -2H;0 > CaSO, + H0
10)  Bi(NO;); + NaOH -> Bi(OH); + NaNO;
11) FeS+ HBr > FeBr; + HoS
12)  Zn(OH), + H;S0, > ZnSO, + H;0
13) P05+ H,0 > H;PO,
14)  Cal; + H,S0, > HI + CaS0Oy

15) Al+ ClL =2 AICk



)
2)
3)
4)
3)

6)

8)

9)
10)
11)
12)
13)
14)

15)

Solutions

2Pb0; 2 2Pb0O + O,

2Al1+ 6HCI 2 2AIC1; + 3H,

Fe;(SO4); + 3Ba(OH); > 3BaSO, + 2Fe(OH);
2A1+ 3CuSOy 2 AL (SOy); +3Cu
2KCl10; =2 2KCl + 30,

3Mg + N; 2> Mg;N,

3FeCl; + 2Na3;P0Oy 2 Fes(PO,); + 6NaCl
2HgO - 2Hg + O,

CaS0, : 2H;0 > CaS0, + 2H,0
Bi(NO3); + 3NaOH - Bi(OH); + 3NaNO;
FeS + 2HBr 2 FeBr, + H,S

Zun(OH); + H,S04 = ZnS0O, + 2H,0
P,0s + 3H,0 - 2IL:PO;

Cal; + H,SO,; > 2HI + CaSO,

2A1+3CL 2 2AICI

Decomposition
Single Replacement
Double Replacement
Single Replacement |
Decomposition
Synthesis

Double Replacement
Decomposition
Decomposition
Double Replacement
Double Replacement
Double Replacement
Synthesis

Double Replacement

Synthesis



Reaction Products Worksheet

For each of the following reactions, determine what the products of each reaction
will be. When you have predicted the products, balance the equation and use a
table of solubility products to determine which of the products (if any) will
precipitate. Assume all reactions take place in water.

1) __ Ca(OHp+___ HF>

2) _ Pb(NOga+__ KiCrOs>
3 NaCgHsOs+ _ HsSO4 >
4 __ Cu(OHp+___ HiPOs>
5 __ AgNOs+ _ NaCOs~>
6) __ Zn+__ HCOz>

7) ____ _Pb{OH),+_ HgS =
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Reaction Products Worksheet - Key

For each of the following reactions, determine what the products of each reaction
will be. When you have predicted the products, balance the equation and use a
table of solubility products to determine which of the products (if any) will
precipitate. Assume all reactions take place in water.

1) 1 Ca(OH)z + 2 HF = 2 H,O + CaF; (CaF; precipitates)

2) 1 Pb(NO3)2 + 1 KoCrO4 = 2 KNO; + PhCrO4 (PbCrO, precipitates)

3) 2 NaC,H30; + 1 H2S04 = Na,S0O, + 2 CH3COOH (no precipitate)

4) 3 Cu(OH), + 2 H3PO4 = 6 H20 + Cus(POy)2

copper (If) phosphate precipitates

5) 2 AgNO3 + 1 NaCO;3 > AgoCO;3 + 2 NaNO; (Ag.CO; precipitates)

6) 12Zn + 2 H,CO3 > ZnCO; + Hy  (ZnCO; precipitates)

7) Pb{OH); + Hg2S = no reaction; neither reagent is soluble in water
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Balancing Chemical Equations

Balance the equations below:

1) N, + Hz> __ NHs
2) __ _KCIOs>__ KCl+___ 0,
3) _ NaCl+__ F,>__ NaF+___ Ch
4) Hx+__ 0,>_ H0
5 ___ Pb(OH)z+___ HCI> __ HO+____ PbClh
8) _ ABrg+__ KSO4>_ KBr+___ AlxSOu)s
7) _ CHs+__ 02> __ COx+___ H0
8) __CgHg*+_ Og>»__ COx+___ HO.
9 CeHig+r 0> COx+__ HO
10) _ FeCls3+__ NaOH-> __ Fe(OH)z+__ NaCl
1) P+ 0> P05
12) ___ _Na+___ H0>__ NaOH+__ H,
13) __ AgO->_ Ag+ O
14) Sg + 0, » SO,
15) _ COz+__ H,0O=>'  CgHi06+___ O
16) K+ MgBr-> __ KBr+___ Mg
17) __ HCi+__ CaCO3>__ CaCh+___ H,O+___ CO»
18) __ HNOsz+__ NaHCO3> __ NaNOsz+___H,O+__  CO;
19) _ HO+_ 0> HO»
200 _ NaBr+___ CaFz>___ NaF+__  CaBr
21)  _ H;SOs+_ __ NaNO;>__ HNOz+___ Na,SO,
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Balancing Chemical Equations — Answer Key

Balance the equations below:

1) 1N2+3Hy > 2NH3

2) 2KCIO3 > 2KCI+3 0O,

3) 2NaCl+1F;> 2NaF +1Cl;

4) 2H; +1 02> 2H,0

5) 1 Pb(OH); + 2 HCl = 2 H,O + 1 PbCl;

B) 2 AlBr; + 3 K280, > 6 KBr + 1 Alx(SOy)3
7)  1CH4+20,>1C0;+2H,0

8) 1CsHg + 50, 2> 3CO, + 4 H0

9) 208H1§+2502—)16002+18H20

10) 1 FeCl; + 3 NaOH - 1 Fe{OH); + 3 NaCl
11) 4P+502->2P.0s

12) 2Na+2H;0O-> 2NaOH+1H;

13) 2Ag0>4Ag+10;

14) 183+120,-> 880;

15) 6 CO2+6 H0 > 1 CgHi206+ 6 Oy

16) 1K+ 1MgBr-=> 1KBr+1Mg

17) 2 HCI+1 CaCO;3 > 1 CaCl, +1H0 +1CO;
18) 1 HNOs + 1 NaHCO3 = 1 NaNO; + 1 H,O +1 CO;
19) 2H0+102> 2H0,

20) 2 NaBr+ 1 CaF; > 2 NaF + 1 CaBr;

21)  1H2S04+ 2 NaNO; = 2 HNOz + 1 NaxS04
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