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CONSERVATION OF MASS Name \_

In chemical reactions, mass is neither gained nor lost. The total mass of all the reactants
equals the fotal mass of all the products. Atoms are just rearranged into different
compounds,

Using this ideq, solve the following problems.

1. 2KCIO, —- 2KCl + 30,

If 800 g of KCIO, decomposes and produces 303 g of'KCl, how many grams of O,
are produced?

2. N,+ 3H, —= 2NH,

How many grams of H, are needed to react with 100 g of N, to produce 121 g of
NH,?

3. 4Fe + 30, — 2Fe,Q,

How many grams of oxygen dre needed to react Wl’rh 350 g of Iron fo produce
500 g of Fe,0,? ;

4, CH, + 20, = CO, + 2H,0

16 g of CH, react with 64 g of O,, producing 44 g of CO,. How many grams of water
are produced?

5. CaCO, — Ca0 + CO,

How much CQ, Is produced from the decompaosition of 200 g of CaCQ, If 112 g of
CaQ are produced?
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Regents Chemistry: Stoichiometry - ( LY
Name: Date:

) 1) Base your answers to the following ques’aens on the balanced equation below:
2CH;0H + 30, = 2CO; + 4H;0

&) How many moles of water will be produced When 0 5 moles of CH;OH is réacted
-completely?- : DR

b) How many moles of oxygen gas are needed to react completely with 0.5 moles of
CH;OH?

¢) How many moles of CO; are produced when 0.5 moles of CH;0H redcts completely?
d) How many moles of water will be produced when 1.5 moles of O, reacts completely?

‘€) How many moles of CH30H Would be needed to react completely to produce 0. 5 moles e

) " of water?

2) Base your answers to thre following questions on the balanced equation below:
N: + 3H, —» 2NH;

a) How many moles of NHj can be produced from the complete reaction of 3 moles of N,?

- b) How many.rdeles of H, vi}iil'completel}; react with 2 moles of N?

3

¢) How many moles of NH; will be produced when 0.25 moles of N; is completely reacted?

~ d) How many moles of Hj are needed to completely react with 0.25 moles of N,?



NAME: : ' Stoiciometry Practice Problems

1. Given the following equation: 2 C4Hyo + 13 O, > 8 CO; + 10 H;O, show what
the following molar ratios should be. '

a.Cq4Hig/ O,
b. 02/ CO,
c. 0,/ H0
d. C4H,o/ CO;
e. C4Hio/ H,O
2. Given the following equatié)n: 2 KClO; —>2 KCl1 + 3 0,
How many moles of O; can be produced By letting 12.00 moles of KCIO; react?
3. Given the following equation: 2 K + Cl; —-> 2 KCl
a) How many grams of KCl is produced from 2.50 g of K and excess Cl,.
b) From 1.00 g of Cl, and excess K?
4, Given the following equation: Na,O + H,0 —> 2 NaOH
a) How miany grams of NaOH is produced from 1.20 x 10% grams of NayO?
b) How many grams of Na,O are required to produce 1.60 x 10 grams of NaOH?
5. Given the following equation: 8 Fe + Sg —> 8 FéS
a) What mass of iron is needed to react with 16.0 grams of sulfur?
b} How many grams of FeS are produced?
. 6. Given the following equation: 2 NaClQ; -->2 NaCl + 3 O,
a) 12.00 moles of NaClO; will produce how many grams of O?
b) How ma;ny grams of NaCl are produced when 80.0 grams of O, are produced?
7. Given the following equation: Cu + 2 AgNO; -—> Cu(NO3), +2 Ag

a) How many moles of Cu are needed to react with 3.50 moles of AgNO;?

b) If 89.5 grams of Ag were produced, how many grams of Cu reacted?



8. Molten iron and carbon monoxide are produced in a blast furnace by the reaction of
iron (IIT) oxide and coke (pure carbon). If 25.0 kilograms of pure Fe;Os is used, how
many kilograms of iron can be produced? The reaction is: Fe;O3 +3 C—>2Fe+3CO
9. The average human requires 120.0 grams of glucose (CsH120) per day. How many
grams of CO; (in the photosynthesis reaction) are required for this amount of glucose?
The photosynthetic reaction is: 6 CO; + 6 H,O —> C¢H204 + 6 O ) ’

This problem is slightly different from those above.

10. Given the reaction: 4 NHs (g) + 5 O; (g) -—> 4 NO (g) + 6 H,0 ()

When 1.20 mole of ammonia reacts, the total number of moles of products formed is:

a.1.20b.1.50c. 1.80d. 3.00 e. 12.0

\C% 4
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STOICHICMETRY: ' Name
"NLUME-VOLUME PEOBLEMS

. N, + 3H, — 2NH,

“Whdt voltime of hydrogen is necsssary to react with' five ll’rers of nh‘rogen o produce
- ammonia? (Assume constant temperature and. -pressure.) -

2. What volume of ammonia is produced-In the reaction in Problem 17

3 CH; + 80, — 3CO, + 4H,0

I 20 liters of oxygen are consumed n _‘rhe above reaction, how many liters of carbon
dioﬂdecreproduced? S : e A

! o

§6. 200 + 0, —» 2c0,

4 2HO = 2H, + 0, |
- 30 mL of hydrogsn are produced inthe dbeve reaction, how many milliiters of |
oXygen are produced? .

How many Iters of carbon dioxide are produced if 75 liters.of carbon monoxide
clre bumed ln oxygen? How many Ih‘ers of oxygery are: necesscry’?

63 elnstructional Falr, Inc.



Additional Practice Problems 97

the molecular formnula shows the number of each kind of atom
in a molecule as well as the ratios of the numbers of atoms of
each kind in the compound. Molecular formulas are often mul-
tiples greater than 1 of empirical formulas; the multiplier is
found by determining molecular mass. Once an empirical or
molecular formula is known for a compound, it can be used to
calculate the percent composition of the compourid. Structural
formulas show how the atoms are joined together in molecules.
The structures of molecules can also be shown by ball-and-
stick and space-filling models. The properties of molecules
depend on their structures. ave the same
TereeararToTmula but different structures are called isomjers.

ST
{Eurtie !l
e

(b) CgHy(l) + O,(g) —> CO,(g) + H,0(g)

(i) H;S(g) + Oy(g) —> SO4(g) + H,0(g

() SO4(8) + HyS(g) — S4(l) + H,0(g) (3.2)
22, How many moles of C atoms are in 1 mol C,H,;? (3.3)

@iven the equation 2KCIO,(s) — 2KCl(s) + 30,(g),
2) how many moles of O,(g) are formed by the decomposition
of 0.35 mol KCIO(s)? (b) How many moles KCl104(s) must
decompose to form 4.8 mol KCl(s)? (3.3)

@. sunlight, hydrogen and chlorine react to form hydrogen
chloride, which is a gas under ordinary conditions. (a) How
many moles of chlorine are needed to react with 3.8 mol of hy-
drogen? (b) How many moles of hydrogen chloride will be

~ formed by the reaction in part (a)? (3.3)

3.25 , Given the equation 2Na(s) + CL(I) —> 2NaCl(s), (a) how
many grams of NaCl can be formed from 4.68 g Na, aséum-~-
ing enough Cl, is present to react with all of the Na? (b) How
many grams of Cl, are needed to react-with 4.68 g Na? () To
make 39.6 g NaCl, how many grams of Na should you start
with, assuming the reaction is quantitative and enough chlo-

Fal rine is available? (3.4)

3.26 ) Given the equation N,O,() + 2NLH (D —= 3N,(g) +
4H,0(g), (a) how many grams of N,H; are required to react
with 25.49 g N,0,7 (b) How many grams of N, will be formed
from the reaction of 89.7 g N,H,, assuming that the reaction is
quantitative and that enough N,0O, is available? (e} How-raany

. . o

~ m (3.4)

?LZDGiven the equation 4HCl(aq) + MnO,(s) —> 2H00) +
MnCly(aq) + Cl(g), (2) how many moles of HCI are required
to react with 31.8 g MnO,? (b) How many grams of MnO,

. must react for 0.56 mol Cl, to be formed? (3.4)

128 \ When heated, mercury(IT) oxide decomnposes to oxygen gas and
ercory viper {a) How neany graras of mercury( 11} oxide pangt
Le deconipused tr Loros 0,567 ina! exyEen gas? () How many
grams of mercury will be formed by the reaction ia part (a)?

\ (3.4)

+29.7 Potassium nitrate is decomposed by heat to potassium nitrite
and oxygen gas. Potassium nitrate and potassium nitrite are

e URAENE S e o aneas

98 3-Stoichiometry

solids. (a) How many moles of oxygen gas are formed by t

decomposition of 3.91 g of potassium nitrate? (b) How ma

grams of oxygen gas are formed by the decomposition
\ ——-\25'63 g of potassium nitrate? (3.4)

330 Titanium(IV) chloride, which is a liquid, reacts with wa
vapor to form solid titanium(IV) oxide and hydrogen chlord
gas. (a) From 309.8 g TiCl,, how many grams of TiO, can
formed? (b) If 46.2 g TiO, is made, how many grams of Hi
are also formed? (c) How many grams of H,0 are needed
react with 87.3 g TiCl,? (d) How many grams of TiCl, arer
quired to make 266.4 g Ti0,? (3.4)

3.31_/ Calcium phosphate, which is a solid, reacts with sulfuric aci
H,50,(aq), to yield solid calcium sulfate and phosphoric aci

#|  H,PO,(aq). (a) How many grams of H,80, are reguired to rea
with212.4 g Ca,(PO,),? (b) From 212.4 g Cay(PGC,),, how mar
grams of H;PO, can be made? (c) If 1354 g H,PO, is mad
how many grams of CaSO, are also formed? (d) Tomake 135.4
H,PO,, how many grams of Ca,(PQ,), are needed? (3.4)

3.32 The mixture of sulfur dioxide and oxygen shown in the mole:
ular-leve] picture is made to react to form sulfur tioxide.

% Oxygen

Sulfur dioxide

Sulfur trioxide

s
g&jf‘—/ﬂwwsm\‘l

2 Sketch a molecular-level picture of the result, (3.5)
(333

The equation for the reaction between agueous solutions o
silver nitrate and barum chlonde is 2AgNO,taq) +
BaCl,(aq) —> 2AgCI(s) + Ba(NO,),(2q). If a solution tha
contains 41.6 g AENO, is mixed with a solution that-contain:
35.4 g BaCl,, (a) which reactant is limiting? (b) How mam;
grams of which reactant will be left over? (c) How many
grams of AgCl will be formed? (3.5)

The reaction Cr,04(s) + 2A1()) — 2Cr(D) + AL O, (1) takes

Place at high temperatures, If 42.7 g Cr,0; and 9.8 g Al are
mixed and reacted until one reactant is used up, (a) which re-
actant will be left over? How much of it will be left? (b) How
many grams of chromium will be formed? (3.5

If52.9 g Ca,(PO,), and a solution that contains 52.5 gH,50, are
used to carry out the reactionin problem 3.31. {a) which reactant
is limiting? (b) How many grams of the other reactant will be left
over? (cj How many grams of H,PO, will be formed? (3.5)
When heated together, silicon dioxide and carbon, which are
both solids, react to form solid silicon carbide, SiC, and car-
Vb nenonide e !!'75,055f0 and {J2Pg Con it e

2 7)““’]

ANy gtams uf will b Joried® (3.4

8.37 henya mixture of methane, CH onia, a7fd Oxygen gases
\MFM a plgtinum Tatdlyst, hydrogen cyani

___#7 S04 +C DS rO,
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the minimum number of moles of Oz required to pro-
duce 1 mole of CO,? (1) 1.0 {2) 2.0 (3) 0.25 (4)
0.50 fvn DX 0 =7 A0

2. Given the reaction:

BPbc:lg -+ Alg(SO.;);; - 3PbSO4 + 2A1013

How. many moles of PbSO, are formed when 0.150
mole of Al(504); is consumed? (1) 0.050 (2)
0.150 (3)0.45 (4)0.80

E 3 3) Given the reacton:

2C2Hs + 702—) 4002 + 6H20

How many moles of CO; are produced when 30.0
grams of CpHg are burned completely? (1)'1.0 (2)
2.0_(3)8.0 (4) 4) 4.0

3k (4,, What mass of oxygen is produced by the de-
composition of 3.0 moles of water:

2H, 0 — 2Hg + 0o

L)15g (2)32g (3)36g (4)48¢g
S, Given the reaction: N + 3Hs— 2NH,. If 14 grams-
of Ny are consumed in the reaction, what is the mass
of Hy consumed? (1)60g (2)20g (3)3.0g (4
40 ¢

Given the reaction:

C2H4 + 302—> 2002 + 2Hgo

What volume of COg is produced when 15.0 liters of
O; are consumed? (1) 100L (@)150L (3)22.5L
(4)450L

Z: Given the reaction:

4NH3 + 502—9 4NO + 6H20

What volume of O is required to 'producel 80.0 L of

NO(g)? (1)50L (2)640L (3)80.0L (4)100.0L
Given the reaction:

Ca + 2H; 0 — Ca(OH)g + Hz

How many moles of HyO are needed to react exactly
with 2.0 moles of Ca? (1) 1.0 (2) 2.0. (3} 0.50 (4)
4.0

% @ Given the reac’aon N + 3H, — 2NH;. How )

many grams of H, are needed to produce exactly 1 mole
of ammonia? (1)1g (2)2g (3)3g “4g
0. Given the reaction: =

2NaOH + HZSO4—> NEzSO.g + 2H,0

What is the total pumber of moles of NaOH needed to
react completely with 2 moles of HoSO4? (1) 1 *(2)
2 (3)05 (44

Given the reaction:

2Na + 2H,0 — 2NaOH + H;

‘What is the total number of moles of hydrogen pro-
duced when 4 moles of sodium react completely? (1)
1 2)2 (3)3 (44

(.LZ.‘/ Given the reaction:
3Fe + 4H20 - Fe304 + 4H2

What volume of H; is produced when 36.0 grams of
H,0 are consumed? (1)89.6L (2)44.8L (3)33.6L
(4) 22.4 1,

] @) Given the reaction: 2Hy + O, — 2H,0. What
tass of oxygen will combine with 3.0 grams of hydro-
gen to produce water? (1) 1.5g (2)037g (3)6.0¢

149 Given the r_eaction: R - '
CHy(g) + 50,(g) — 3CO,(g) +4H,0(g)
‘What is the totz] volume of H20(g) formed when 8.00 liters of

C._,H,(g) is completely oxidized? (1) 32.0 L (2)22.4L (3)8.00L
(©400L

@ G1venvthe reaction: _
Hy(g) + Cly(g) — 2HCl(g)

What is'the total volume of H, gas consumed #hen 22.4 fiters of .+
Cl, gas completely reacts? (1) 11.2L (2) 224 L (3) 448 L
(4 89.6L '

' @ + According to the reaction H, + Cl, — 2HC], the production of 2.0

moles of HCl would require 70, grams of Cl,and (1) 1.0 g of H,
(2)20gosz {3)3.0gofH, (4)40gofH—2

@ Given the reaction:
(4NH,(g) + soz(g) — 4NO(g) + 6H,0(g)-

What is the total number of liters of Oz(g) required 1o produce 40 |
liters of NO? (1)5L  (2)9E (3)32L (450L '
(9 Given we reaction: A

" (NH),CO, —2NH, + CO, + H,0

‘What is the minimum amount of ammonium carboriate that reacts
to producs 1.0 mole of ammonia? (1) 0.25 mole (2) 0.50 mole
(3) 17 moles (4) 34 moles

@. Given the reaction:

2 + Hy; How many moles of

8 of HCI arg_f:on_sumed?

_ 4Na + O, — 2Na,0 '
How xhany grams of oxygen are completely consumed in
production of 1.00 mole of Na,0? (1) 16 0 (2) 320 (3) 62.0
(4) 124 '

@ Given the balanced equatlon

NaOH + HCl - NaCl + H,0

. ‘What is the total number of grams of H,0 produced when 116
grams of the product, NaCl, is formed? (1)%0g (2)18¢g¢
(3)36g " H54g '

@ Given the reaction:

4A1 + 30, — 2A1,0,

How many moles of A12C).3 will be formed when 27 grams of Al
rects completely with 0,7 (1) 1.0 (2)2.0 (3)0.50 (4)4.0 . J

Vo o~

In the reaction: Zn + 2HC] — ZnCl
hydrogen will be formed when 4 mole

4y N

e

25 )Given the equation: 2C,Hg + 70, — 4CO; + 6H20 When .
30. grams of C,Hy (molecular mass = 30) are completely burned, the
total number of moles of CO, produced is: '

(1) 1.0 (2) 2.0 (3) 80 (4) 40

Given the reaction: 2Na + 2H,0 — 2NaOH + H, What is the
total number of moles of hydrogen produced when 4 moles of sodmm

react completely?
n1 (2) 2 (3 3 4) 4

(27 Given the reaction: 2C;Hg + 70, — 4CO0; + 6H,0 What is the
“. _Aotal number of CO, molecules produced when one mole of CoHg is

. consumed?
(1) 1x6.02x1023 - (3) 3x6.02x1023
(2) 2x6.02x102 (4) 4 x6.02 x 1023 -P v,



. Consider thefollowing equation.
2C,H, + 0,—4C0, F 6H,0
When 4 mol of CZHs-are_bumed the number
of moles of CO, produced will be

(1) 2 mol (3) 7 mol
(2) 6 mol (4) 8 mol

1. Given the equation Mg + 2HC! = MgCl, + Hy how
many moles of hydrochloric acid are needed to react
with 0.50 mol of magnesium?

(1) 0.5 mol
2)1.0 mol.
(3) 20 mol
{4) 4.0 mol

. Given the reaction 4NH, + 50, —+4NO + 6H,0,what
is the total number of moles of O, required to pro-
duce 40 mol of NO? (1)5 mol (2) 9 mol (3)32 mol
(4) 50 mol '

}, Given the reaction 2CH30H(€) +30,09) = 2C02(g) -+
4H,0(g), how many moles.of 0,(g) are needed to
produce exactly 20. mol of CO,(g)? {1).10. mol
(2) 20. mol (3) 30. mol (4) 40. mol

). Given the reaction 4Na + 0, — 2Na,0, how many
moles of oxygen are completely consumed in the
production of 1.00 mol of Na,0? (1) 0.50 mol
(2)1 mol (3) 2mol (4) 4.0 mol

1. Given the reaction Ca + 2H,0 — Ca(OH), + H,, what
is the total number of moles of Ca needed to react
completely with 4.0 mol of H,07 (1)-0.50 mol -

(2) 1.0 mol (3) 2.0 mol (4) 4.0 mol

2. Consider the following equation. .
CH,(g) + 20,(g) = CO,(g} +2H,0(g)
How many moles of oxygen are needed for the
complete combustion of 3.0 mol of CH,(g)?
(1) 2.0 mol (2)3.0mol (3) 4.0 mol (4) 6.0 mol

3. According to the reaction 2Al + 3H,50, = 3H, +
AL,(S0,),, the total number of moles of H,50, needed
to react completely with 5.0 mol of Alis (1) 2.5 mol
(2) 5.0 mol (3) 7.5 mol {4) 9.0 mol

4, .Given the equation N,(g) + 3H,(g) — 2NH,(g), what
is the total number of moles of NH, produced when
10. mol of H, reacts completely with N7 (1) 2.0 mol
(2) 3.0 mol (3)6.7 mol (4) 15 mol

i5. According to the equation 2K(s) +.Cl;(g) — 2KCl(s),
potassium reacts with chlorine to form potassium
chloride. If 100 atoms of potassium react with chlo-
rine gas, how many chlorine molecules will be
needed to completely react?

8. Consider the equation H, + Cl; — 2HCLA student
suggests that according to the ratio shown by the
coefficients, 20 g of hydrogen will react with 20 g of

Y T S e N e e e e
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Whatis the total number of moles of Ca needed to react completely with 4.0 moles

of H,0? Twn (ot A H20 = CalOH), + Hz.

Given the unbalanced equation:

N:(g) +,H-.-Q&) = NH,(g) ) ‘
When the equation is balanced using the smallest whole-number coefficdents, the
ratio of moles of hydrogen compared to moles of ammonia produced is

30. In a laboratory experiment, a student reacted 2.8 grams of Fe(s) (ste‘el wool) in
excess CuSO,(aq), according to the following balanced equaton:
Fe(s) + CuSO,(aq) —> FeSO,{aqg) + Cu(s)
When the Fe(s) was completely consumed, the precipitated Cu(s) had 2 mass of
8.2 grams. Did the student's result in this experiment verify the fnoie ratio of
Fe(s) to Cufs) as predicted by the equation? Calculate the mole ratio of Fe to Cu

and explain.

@ Given the balaq;:ed.equation:

'3 + 4H,0 — Fe,0,+ 4H,

i ! i ; hen 36.0
What is the total number of liters of Hy pro@t_xced atSTPw
. grams of H,0 is consumed? (1) 224 (2)33.6 (3)44.8 (4) 89.6

‘44, Given the reaction 4Al(s) + 30,(g) — 2AL,0;(s), what
"~ is the minimum number of moles of oxygen gas
required to.produce 1.00 mol of aluminum oxide?
(1) 1.0mol (2) 1.5 mol (3)3.0 mol (4).6.0mol

Given the reaction 4NH; + 50, — 4NO + 6H,0, what
is the maximum number of moles of HZO that can be
produced when 2.0 mol of NH; are completely
reacted? (1) 1.0 mol (2) 2.0 mol (3) 3.0 mol

: (4) 6.0 mol :

46, Given the reaction 2KCIO,(s) — 2KCl(s) + 30,(g),-
~ what is the total number of moles of KCIO, needed
to produce 6 mol of 0,7 (1) 1 mol (2) 2mol-
(3) 3mol (4) 4 mol

Given the reaction CH, + 20, — CO, + QHZO, what’
amount of oxygen is needed to completely react
with 1 molof CH,? (1)2mol (2) 2atoms (3)29

{4) 2 molecules

45,

47.
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