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Write balancéd cﬁemical equations for each word equation. Include phase symbols
for all formulas.

). Solid sodium oxide dissolves in water to make sodium oxide solution.

Solid aluminum sulphate dissolves in water to make a solution

AL, (500, sy — AL, (5025 s

Barium phosphate plus sodium sulphate (both in water) yields solid barium.
sulphate and aqueous sodium phosphate.

Bo% <POLD (a *3 l\{0\2 SOL} (o) "_)3/5&8@4 (s ""o?NO\ ’POq (aq)

Write a balanced equation including phase symbols.

Solid carbon reacts with chlorine gas to produce liquid tetracarbon decachloride.

{Co *+5Cy — Cyllioy

EY

Lead Tl nitrate reacting with sodium phosphate to produce solid
Lead II phosphate and sodium nitrate (exothermic and three
chemicals are aqueous).

Pl (NOD), o Ql\l%?oq > Pb. <@o@m+m\smogm ey
2 (ag;



Lead metal added to Sulphuric acid solution produces lead IV sulphate precipitate

and diatomic hydrogen gas.
% + QHQ SOL‘ (_QT) — Pb (60‘02 (s>

Potassium iodide (aq) plus lead IL nitrate (aq) yields potassium

plus lead I iodide (solid). |
——)KNOsg (g + Phlas

+ QHQ(S)

nitrate (aqueous)

QKI (o + P\O( NO@Q (@

Calcium carbonate (solid) plus aqueous hydrochloric acid yields (aqueous) i
calcium chloride, carbon dioxide gas and water. '
+ H,0

\
CO;CO@(s\ +a\—\&(oq’> —> CCLCQ'Z (o + OZC%\
+his Shou.\A bﬁ lT_r

Potassium nitrate (aq) plus iron I hydroxide (aq) yields iron 11 nitrate (aq) plus

potassium hydroxide (a9).

SKNogc(,cb 4+ Fe(o) g —> e(NQa; wpy 3KOH @ -

Aqueous calcium nitrate is reacts with a soluti i
_ ; ution of sodium phosphate i
solid calcium phosphate and aqueous sodium nitrate. phosphate producing

3Ca(NO3); agy + Na3"304 D — Cos (?GLDZ (s + éNgNC)s Cod



QNa+t AmO - ANOH 7 H

—2

o PbsS X S 4ROt 250,
_sicl, * 4 Na - st ] NaCl
Q Mg+ €O, —~ & MgO + __C
Qs+ DHSO, L, AsOy, + OH,
You are good ifsfou can do these. | ‘?
[O\PQQO)(D A
l'-\ cl + Y

KZCI‘ - _Q_Kc1 +_od CiCl, +j_}120 + ?;(31

2

KZCIO +a,KI +THZSO — Q_KZSO + Cr (SO

5 +le0/
Balance each equation.

& sb + 5, — &) SbCls

2 NH; + 4Ho 5 N0s + 3RO

QCuHs + 2lo > @4co, +  RAHO

_8__ Al + 3 HzSO4 . —> 3 Hz Alz(SO4)3

(The next one is the tough one!!)

___CU_ + HNO3 - Cu(N03)2 + NO + H,0




_LLKNC)3
_CaCy + R0
i

__GCHyp  + Bo,

2 KoH + __HFPO,
HONaOH + ___CuSO,
L mNo, +  __Ca(OH),
ol NH, + 2 Cu0 —

~—’—C6H1206
. ___Na+ _&__HZO

o PbS + 30,
_osicl,  +  Na
oL Mg+ co

Qa+  Duso,

j_KNOz + 3 0,
- __Ca | + ;2_ CO,
- 5 CO; + _H0
- __KPO, _3HO
—~  __NaSO, + _ Cu(OH),
-~ & HO + _ CaNO,,
3HO + 3 + _N,
— A NaCN+ 3CO
—~ QNo+  3HO
— _‘;LNO2 + _(é_HZO
— __NO; + _3_1—120
- PO, T 5N,
o @Acy + 3§
— __K7n0, + _H,
- I Mg0 + 2B
— ﬁLHZQ ~ 8o,
. cpom+ A, |
- &NQ&H +  _H
— Q_Pbo o+ &S0,
S+ Y Nacl
— A MgO + _C
N

A0, + 3T,



cEo; + 1.0, - Dco,  + 3O

9 Na + ﬂ_ 7o,  — B Nal + NaZig
_B_LLA1H4 ~+ Hpr, — j_LlF + _/_aAng, + ApH,
QﬁBx@ + ﬂHBr - 3_320 + _d Bn
o __@ {amo -  Haoms + 3cm,
. Q) Ca(NOs),#31,0 + _3_ LaC, — & CaNO;), + 3 La(OH), + _3021{2
__CHNO, + _2Ch ~ - __CCeNO, + DHCQ
__Cas(POs) + 350, + Do — _3Casios + 5C0 + AP
_ ALCs + b moO o A aloH) + SCH,
ANaF + __CaO + __F0  — _ Cafy + ZNaOH
_“(_LiH + _ AlCl — _ LiAlH, +  Bua
Jcar, + Omso, + __Si0; - 2CaS0s + __SiFy + A HO
.2 Casi, + o 8bCly * [psi + Z2sb + SCaCh

QTio, + __ B + 3¢ - QA TB, + dco

ey + Ho - 4 No + Hzo



___KzSO4 +

_ Cu+
_Q-_ Al +
o SiHio
1 NH; +
4 CisHso
d BN +

___CaSO4 ‘2H,0

ACuHs + 370

__BaCl
J KOH  +  _ HSO,
_ CaOH), + _RANHCI
Bc+ 280
CMeN, + b mo

v,0 + Dea

CANmo, ¢ AmO

 Fe0s + 4w

+ 3_303

- A K + ___BaS0q4
— _ KyS04 + ﬁﬂzo

~ _dwNmoH +  CaCh
- __Cs; + Yco
— _3 MgOH), + SNH

— _6_Ca0 + ._Q_V

— ANaOH + _ 0Oy

— __iFe +
___ CuS0q4
O
-~ Bsio, o+
— Q» NoHy +
— 2 CO, +
- 2_st
— _ CaSO4 +
—; &H_COZ +

Y mo

+  QH,0 + _ SO,

___ Al(804)s

16 H;0

R0

30 H0



ALsv+  Ka, — _Z svCl,
Hrecr,  + Do, - Y rec,
3

ar + 2L - A,

_ Nas§ + il -~ gNaCl + __HS

:__%_NaOH + ___FeCl, — 4 NaCl + __ Fe(OH),
) Al +

e fpHC! -  Qacy +  3H

_ 7Zn+ @ KoH S KznO, + ——Hz

'_B203 + _3_Mg — ngO + _ay\B
ACHOH + |70, - l@dro+ Idco,
dcE, + 370, ~  Qmon + Mo,

_ sF + B NeoH —  NaSiOs R YNeE + 400
A NEcl + _ Ca0 ~ QNH; + __CaClh + __Ha0
4 NaPb + Y ol — _ Pb(CoHs + B Pb + thaat
_ BeC + Hmo ~ R BeOH), + _ CH

. _UL_NPF:; + ___Oz + _éf__HF : — _H;_NPF4 + _Q_HZO

—

. 3 No, + M0 — ) HNO; + __NO



Some Tough Ones

B pecl, + _EKNO; + L HCL — FFecl, +__NO + ZH0 + __KCI

3 cu + _BHNOs L BCuOs), + 2NO + 5 H,0
B xvmo, + lpEBr — B, + BB + A KB+ S Ho

_KyCrO7 + i_Lch1 — B KCl + _QCrCly + 71 O + 2L

Iéem%C Yhe Type of veactisn AND oredick oduct
Pt il %m:rfj | D precier The presuers

AlChey + Zue — Ently + AL

SiV\SLe replucemer

L Ses + Cally

SrClZ(aq) + Cas (aq}
A@M\O\ e fe 'P\O‘CQ—VY)Q(\ X

HiPOsag + St(OHhey — S(’g (POg) t+ H2 O

dovde rep\acemm

FG(NO3).3(aq) + Zn(s) —> ZH CNC)?XZ +' T'-’E-

s'\ng\e N,V\ac

HzSO4(aq) + NaOH(aq) — NQZSO’; + Hz_@

[



H3POupq  + S{OHaey — OF; 2 (PO '”2_ + H‘LC)

ouble replacement

CaMOep *+  NaPOwy — ( ‘ (Pog). + NaNO .
SERALS replacesnt g (PO, g

me  +  HOw  — InC 4, + Hy
singe ceplacement

Sr(OH)2 aq) + ZnSO4 (ag) — Sr SC)L} + Zﬂ QN’DZ
deuble replacem ent

Cag + HOy — Co. (0\—02_

S%M-WS\ 3

Complete the following combustion reactions. Include all phase symbols.
CaHiow) + O — COa (9) + H?-OCZJ
CdHlag ¢ O o COq oy | + W0
CoHop + O - Clap ¥ HLO)
CHnOsy + O 7 CO?L'@ '\"‘ HZOCM

C12H240;1(s) + Op — COZ CCP + H"ZO 8))



and balance each equation.

Complete. include all phase symbols,

N
1

Cag + HZOG) - QO\- (—O\_DZ. ?

ZnCl'Z(aq) + Al(s) - A,Q CD3 ".‘ ZJ\

SIClz(aq)

+ Ba-S(aq) - 61'% + ’ECLC,QZ

Ca(OH)2(q)

HPOsapy 7 — Cq3 (POLD?_ + HLO

Na3PO4(aq) — %0 2 (.’PO '—bz__“' M O\'NO .7>

Ba(NO3)2(aEl) +

AgNO3(aq) + N32S04(aq) — AS,Z%;‘ i+ ND\NOS

Fe(NO3)3(ag) +' Ing — Fe "\"‘ Z_l\ (_NQ%XZ_

HCl, '
(aq) . + CaCO3(S) — Cu@z .\... \/\Zcog



Complete each formula equation only.

’
A

CioH22q) + .Oz(g) — COa + HLO
Caatlas() + Oy — C/C)Q_ ol HZO

Ci2H220n + Oy — COQ_ 4+ HZ(\)

HzSO4(aq_) + BaCOsy — BO\SOH ¥ k’\LSO_g

Zinc is reacted with phosphorus.
In + 'PLI— —> /n 3PL

A solution of cobalt (II) nitrate is reacted with a solution of sodium carbonate.
CO CNO?AZ + NOLzC,Og - COCOS 1+ N&NOS
Magnesium metal is placed in a solution of zinc chloride.
M% ¥ Znll, — Mall, + Zn

Magnesium turnings are added to a solution of lead (IT) chloride.

My Py, — Mg, + Tb
Barium metal is added to a solution of nitric acid. -

B& t HNOg —> B&(NOQZ'}' Hz

Lead II nitrate and Sodium chloride are mixed both in solition.

P (NG, + Nall—> Polly + NalNG

Zinc bromide and Cesium hydroxide are mixed in solution.

708, + CsOH . 7 Zn(o#), + CsBe

Zinc is reacted with phosphorus. G Zn + pq ——-—)J Z ﬂéP&



Iron (TI) oxide liquid is decomposed by électrolysis.

FeOu) — e + Og

Octane, CgH;sg, is burned as a fuel in cars,

Colliy + ©, — CO; + 1,0

A solution of iron (L) chloride is poured over a piece of platinum wire.

FeClagp + To é?loCJZZ+ Fe

Single Replacement Reactions

Using the activity series, predict and balance the following single replacement reactions.
Use abbreviations to indicate the appropriate phase of reactants and products.

A piece of copper is dropped into a container of water.

Cu + HEO —> CU COH)z

Liquid bromine is added tb a container of sodium iodide crystals.
' W —> +
An aluminum strip is immersed in a solution of silver nitrate.
M.+ AgNog —> Al(NoR), + Ax
(9) 3 LucL
Zinc pellets are added to a sulfuric acid solution.
. | v | 1 .
e, + HS0uep ™ ZnS0y + Hz

" Fluorine gas is bubbled into a solution of aluminum chloride.

By + MUy — ALE, + CL,

Magnesium turnings are added to a solution of lead (II) acetate. -

~ My + Pb(CHscoo), — Mg (CHsco0), + T,

&)



als are added to a solution of sodium chloride.

—» NoL + Cﬁz

Todine cryst
T, +NoCUiip

Calcium metal is added to a solution of nitric acid.

Coce +‘2HN03@D-->_C0(N0372 + Hz_

Double Replacement Reactions

Predict and balance the following Double Replacement reactions. Include all phase

symbols. Use your solubility table to predict.

Silver nitrate + Potassium sulphate

Ammonium chloride + Cobalt (I) sulphate . .

N\'\qd + C.OSOQ — (NHLBZSOq + CDC»QZ

Lead II nitrate + Sodium chloride

Ph(Noy, + Nall —Pol, + NaNog

Zinc bromide + Cesium hydroxide

Zn’Brz A QsOH—"_ZY\ CDH)Z‘\— CsRr

Ammonium sulfide + Lead I nitrate .. S
(NI, S + Poted, = Tb5 + NH4NO3



Tron 11 sulfate + Barium iodide

Fe, (S0u), 4+ Baly — RaSoy + Telz

Chromium IT bromide + Sodium nitrate

Cr,Bry + NaNog"" Cr (N03\3+ NoBr

Rubidium phosphate + Titanivm IV nitrate

R POy > TI(NOR), —RuNo; + ngcpoqL

Ammonium carbonate + Nickel II chloride

(NHLDZCO3 4 N{QQZ’_"N“L\CQ 4 N:CO3

Tin IV nitrate + Potassium sulfite

(oD, & KaS0y —> B (509, KOs

Ammonium sulfate and Potassium hydroxide

(NH), S0y + KOH — Ni,oR + KO0y

Cobalt II chloride is combined with Silver nitrate

CoCl, + AgNo; — Co(NOg), + AU



Synthesis and Decomposition Reactions

3
sition reactions. Assume that all

balance the following sy;}thesis and decompo
ants and products:

cedict and
Use abbreviations to indicate the phase of react

reactions will occur.

(aq) () O (&)-
A sample of mercury I oxide is heated.

H%O ‘*"""P“j + Oz

Sulfur dioxide gas is heated.

Aluminum is reacted with iodine.

AL+ Tz T

armed and decomposes into water and other

ALT,

Liquid hydrogen peroxide H202 isw

common gas.
HaOa ™ > H,0 Og (@

qolid lithium reacts with sulphur.

o ™ Se Li,S

Molten aluminum chloride is electrolyzed.

AL Ol gy = ALl +

&

Sodinm is added to a container of iodine vapor.

Noo + Tz = Nk

Molten calcium chloride is electrolyzed.

Ca@lzdg‘* Ca + Ch



Tron (IIT) oxide is decomposed.

te.0s — Fe + Oz

Octane, CgHig, is burned as a fuel in cars.

CoHig +02 — Co, + H0

Lithium reacts with water.

L‘I 4 HZ_O —» LioH

Sodium hydroxide solution is reacted with sulphuric acid.

NaGHLmv + WOy — Na, 0y + H,O

Phosphoric acid reacts with barivm hydroxide.

HaRoy + Ra (01, — Bag(Fom), + H20

Hydrochloric acid reacts with barium carbonate.

H + B®aloz— ReCL, + H, COox

The decomposition of sodium sulphide using electrolysis.

NQ?—$ —> NOL -+ %g

Calcium reacts with water.

Co Hp — C&CG\JD?_

Barium reacts with phosphoric acid.

o v HPoy —> B (R TR



Balance and state whether it is exothermic or endothermic:

Ex)
Ex)
Ex)
Ex)
Ex)
Ex)
Ex)

Ex)

Kg+ H0q > Hag + KOH(aq) NH=-345k] exo
Ha) + Oag) > H20q) HH = 100k] Q.V\AO
NHs) + Oy > NOg) + H2O¢ DH=-80k]  exo
Sioz(s) +  HF@g > SiFaq) + H20q) PH=-457k] €XO
Ko+ Hi0p~> Hag+ KOHg) fr=3487  endo
Hag + Oa) 2 H>Oq) DH = 90kJ enéo
NHsg+  Oxg~>  NOg-+ Hy0 NH=678  ©ndo

SiOxg+  HF@q > SiFae) + H,0q) DH=-89.0k] €x0

More Examples

KClOs > KCl + O,4908k]) exo
456kI+ CoHsOH + Oyp> COy + HpO Qnéo
Fe + HyO > 78.6kJ] FesOs + Ha exo

S6.7kI+ CANOs) + THsS > CdS + HNOs  endo

SnFs + Cr(ClOs)s > 786ki+ Sn(ClOs}s + CiFs  ppdo

AIOH); + HSO4 >  AlSOg; + H0+453K  exo

KNOj + 345K H,S0, + Hg > K80, + HgSOy + Hy0 + NO endo

KMnOy + HCl > KCl+ MnCly + Cly+ Hy0+564k] €XO

I4
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