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Worksheet: Writing and Balancing Chemical Reactions

.| Balance the following qquaﬁons and indicate the type of reaction as formation, decomposition, single

replacement, double replacement, hydrocarbon combustion, or other.

. __'__Cll(s)'*‘___Oz(g)H______CllO(g)
i ____HzO(I)—)____Hz(lg)+_____02(g)

_ Fewyt_ HO@—>___ Ho@t_ FesOaq

is @—>___AsSzpt___ HCley
CuSO405H 0> CuSOs9+___ HoOy
Fe;O39t Hyy—> Few+_ H,O
CaCOsz—~>_____ ¢210 @wt___ COyy
Fe ©®) + _ Sg ) —} - FeS 0]
HoS@p+ KOH (ag) > _____ HOp+__ KoS (ag)
NaClypy—___ Nagp+___ Cly (g

FRRRE

. Alg+__ HSO4up—>____Hag+____ AlSOw)s @)

H;PO4 @)t _____TNH4OH (ag) =™> ____ H,O ot ____ (NH4)3P04 (aq)
CHyt___ Oz~ ___CO9+t___HOp

Algt+__ Oag—»____ AbOs

CHyg+t____Oz—~>__ _COr+_ _HOg

KaSO4@p BaClh g —> ____ KCl@p+___ BaSO4y
CHugpt___ Oup—~>____COygt___ HOg

Ca(OH)2 (g T+ 1 NH,CI (ag) —> ____ NH4OH (@t _____ CaCl; (aq)
VoOs+ Ca > CaO+____ Vs

Nag+___ Znbyep—>____ Nalgg+ ____ Zng)
CHOs0t__Org—~>___COg+___ HaOq
Ca @t ____ N» @T____ CazNa ()

FeOs90t__ Hog—>_ Fe+__ HOq
CisHaopt___ O2g—>___COrg+___HOg
BN+ Fag—m__ BFigt__ Nog)
CioHasp+___ Og—>____COrgt___ HhOq

ARARRRRRRRRANR

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 (C4Hio ) is used as a fuel to ignite a lighter.

Barium hydroxide solution is neutralized by adding hydrochloric acid (HCI (ag)).
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 calecium hydroxide.
Zinc metal is placed in sulfuric acid (H2S04 (ag))-

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

' Sucrose undergoes cellular respiration.




. Write a balanced equation for the reaction.

\\./

. Determine the two substances involved in the

reaction, the given and the unknown. ;

. Calculate the number of moles of the glven

substance.

. Set up a mole ratio using coefficients of the balanced

equation for the two substances :

. Substitute values in mole ratio for the given and

unknown.

6. Solve the equation for unknown number of moles.

i
|
7. Convert unknown moles into mass by multiplying by

the unknown'’s molar mass. 1

Problems: Quantity-to-Quantity Problems
- Example Problems:

1. What mass of aluminum oxide must be
decomposed to produce 80.0 g of oxygen gas?

M’

1.

Write a balanced equation for the reaction.
2Ai0g35) — 4Alg) + 305

Determine the two substances involved in the
reaction, the given and the unknown.

given: 80.0g of Oy
unknown: ? g AlbOq

Calculate the number of moles of the given
substance.

Mass of Oy, = 2 mol x 16.00 g/mol

= 32.00¢g
Number of moles Op,
m
n = M
80.0
= 32.00 g/mol
= 2.50 mol

Setup a mole ratio using coefficients of balanced
equation for the two-substances

coefficients from i
< balanced equation

Substitute values in mole ratio for the given and
unknown.

__K__
2.5

@i

|
|
\
Solve the equation for unknown number of moles.
|
|
1

- {220 _ 167 mol of AlOg

Convert unknown moles: mto mass by multxplymg
by the unknown's molar mass. ‘

Molar mass AlyO3:
2mol Alx 26.98g/mol = 53.96g

3mol Ox 16.00g/mol = _48.009
1mol =101.96¢g

| =
|~

N/ Stoichiometry ‘ — 164 -
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“CHEMISTRY 20 - Notos and Prablems

Mass AlsQa,
1 m =nM ‘
j = (1.67'mol)(101.96 g/mol)
‘ = 1709 .

2. An excess of zinc metal is reacted with 250.0 mL
of 0.100 mol/L. hydrochloric acid. What volume
of hydrogen gas at 25°C and 95.0 kPa can be
produced?

1 . Write a balanced equation for the reaction.
Zn(s) + 2HC|(aq) > ZI’IClg(aq) + Hg(g)

5. Determine the two substances involved in the
reaction, the given and the unknown.

given: 250.0 mL of HCI
unknown: ?gH

3. Calculate the number of moles of the given

substance.
Moles of HCI,
n ==
= (0.100 mol/L)(0.2500 L)
= 0.0250 mol

4. Set up a mole ratio using coefficients of balanced
equation for the two substances

A,,,_\; H 1 coefficients from
7 ROl T2 ¢ balanced equation

5. Substitute values in mole ratio for the given and
unknown.

X
0.0250

1
~2
6 Solve the equation for unknown number of moles.

X = —(1)-(‘9:29'2"@ = 0.0125/mol

7 Convert unknown moles into volume.

PV = nRT
y =BT

#

P

(0.0125 mol)(8.31 L-kPa/molK)(298 K)
= 95.0 kPa

0.326L = 326 mL

<
it

1.. Zinc metal reacts with hydrochloric acid to
produce zinc chloride and hydrogen gas. What
mass of zinc chloride can'be produced by
reacting 50.0 mL of 1.00 mol/L HClaq) with
sufficient zinc?

(3.41 )

2. Naturalgas is mainly methane, CHs). What
mass of methane must be burned to produce
56.0 L of CO2(g) at STP?

(40.1 @)

3. Aluminum metal is refined from the ore of
aluminum called bauxite.  In'the refining process
alurninum oxide decomposes to aluminum and
oxygen gas. What mass of aluminum can be
produced from 2.04 kg of aluminum oxide?

(1.08 kg)

=765 -

Stoichiometry
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4. Sodium hydrogen carbonate (bicarbonate of
soda) can be usedto neutralize acid. Sodium
hydrogen carbonate reacts with hydrochloric

7.

acid to produce sodium chloride, carbon dioxide

gas and water, What:volume of carbon dioxide

gas at STP can be produced by 16.8 ¢ of sodium

hydrogen carbonate?

(4.48L)

5. Photography. film is coated with silver chloride.

This is produced along with sodium nitrate when

silver nitrate reacts with sodium chloride.  What

mass of silver chioride can be:made from 11.7 g

of sodium chloride?

(28.7 g)

6. Ammonia, NHz(g), reacts with hydrochloric acid

to procdiuce ammonium chioride. What mass of
ammonia is needed to produce 36.1 gof -

ammonium chloride?

9.

|
Nitric acid reacts with sodium hydroxide to
produce sodium nitrate and water. If 25.0 mL of
the acid solution reacts with 0.600 g of the
NaOHs), what is the concentration of the nitri¢
acid? |

(0.600 mallL)

Sodium metal reacts vigorously with waterto
produce sodium hydroxide and hydrogen gas.
What volume: of hydrogen at 25,0°C and 113 kPa
can be produced from 8.05 g of sodium? ;
<

(3.84 1)

In the thermite reaction aluminum reacts with iron
(Illy oxide to-produce iron and aluminum oxide,
What mass of-aluminum oxide is produced along
with 19.55 g of iron? |

(11.5g) (17.85 a)
766 - CHEMISTEY 20 - Notes and Probioms

Stoichiometry



10. iSulfuric.wacid‘areactsxwithz;,potassium‘uhydroxide; to  11. Sodiumiodide reacts:withilead.(ll) nitrate to
d licecsodiumnitr lead(1ly

N produce potassium-sulfate:andwater.. What prodiice:so rel
mass:of potassium:sulfate:can:be.produced from Whatmass 'of lead:(1l)nitrate:willbe required to
N 294.6:g-of potassiumhydroxide? - . - “produce 150:g-of sodium nitrate?

(457.5 ) (2902 g)

1. iWhat volume of water vapor at STP is produced 3. Ammonia gas decomposes into nitrogen gas
and hydrogen gas. How many moles of ammonia

when 9.6 mol of oxygen gas reacts with
N, sufficient hydrogen gas? are neaded to produce 5.00 mol of hydrogen?

PN

4.3x102L) (3.33 mol)

Nitrogen dioxide,gas reacts with waterto

~ produce nitric acid and nitrogen monoxide gas.
How many. moles of nitrogen monoxide are

formed from 0.60 mol of nitrogen dioxide gas?

2. %Nitrogen monoxide gas reacts with oxygen gas 4.
to produce nitrogen dioxide gas. How.many
moles of nitrogen dioxide are formed if
0.530 mol of oxygen are used?

= | (1.06 mol) (0.20 mol)

|
i
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N’

o

and 125 kPa’?

(404 mol) (0.0746 n110|)

Graphite, C(s), is one-form of carbon. ltcan be 9. When iron filings react with-copper () sulfate |
solution' metallic: copper and a:solution of iron (1)
i |‘

burned in airto produce carbon:monoxide. If Al
sulfate-are

053 mol of graphite fstbumed, what is the mass
of carbon monoxide produced? ?ggggr wotlld

|

(159) (0.0455 mol)

10. Silver metal'reacts with-nitric acid'to. produce
traite solition-and |

lende ‘nitrogen dioxide; ¢

Large amounts: ofr:thmmpmrta it metal titanium,

“Tigg)iare. made’ [
wr{ﬁ magntf"miumb etal: water. How:many moles of HNO3(ag) would be
magnt N required to produce 5 00 g of AgNO3(ag)? |
of 1 -

titanium?

(0.0589 moh

At

(5119)

Stoichiometry .
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