Stoichiometry Review
Matching
Match each item with the correct statement below.

	a.
	actual yield
	e.
	limiting reagent

	b.
	percent yield
	f.
	mass

	c.
	theoretical yield
	g.
	number of molecules

	d.
	excess reagent
	h.
	volume


____
1.
the reactant that determines the amount of product that can be formed in a reaction
____
2.
the maximum amount of product that could be formed from given amounts of reactants
____
3.
the reactant that is not completely used up in a reaction
____
4.
the amount of product formed when a reaction is carried out in the laboratory
____
5.
the ratio of the actual yield to the theoretical yield
Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.
____
6.
The calculation of quantities in chemical equations is called ____.

	a.
	stoichiometry
	c.
	percent composition

	b.
	dimensional analysis
	d.
	percent yield


____
7.
What is conserved in the reaction shown below? 

N[image: image1.png]


(g) + 3F[image: image2.png]


(g)  2NF[image: image3.png]


(g)

	a.
	atoms only
	c.
	mass and atoms only

	b.
	mass only
	d.
	moles only


____
8.
In every chemical reaction, ____.

	a.
	mass and molecules are conserved
	c.
	mass and atoms are conserved

	b.
	moles and liters are conserved
	d.
	moles and molecules are conserved


____
9.
In a chemical reaction, the mass of the products ____.

	a.
	is less than the mass of the reactants

	b.
	is greater than the mass of the reactants

	c.
	is equal to the mass of the reactants

	d.
	has no relationship to the mass of the reactants


____
10.
The first step in most stoichiometry problems is to ____.

	a.
	add the coefficients of the reagents
	c.
	convert given quantities to volumes

	b.
	convert given quantities to moles
	d.
	convert given quantities to masses


____
11.
In the reaction 2CO(g) + O[image: image4.png]


(g)  2CO[image: image5.png]


(g), what is the ratio of moles of oxygen used to moles of CO[image: image6.png]


 produced?

	a.
	1:1
	c.
	1:2

	b.
	2:1
	d.
	2:2


____
12.
How many moles of aluminum are needed to react completely with 1.2 mol of FeO? 

2Al(s) + 3FeO(s)  3Fe(s) + Al[image: image7.png]


O[image: image8.png]


(s)

	a.
	1.2 mol
	c.
	1.6 mol

	b.
	0.8 mol
	d.
	2.4 mol


____
13.
Calculate the number of moles of Al[image: image9.png]


O[image: image10.png]


 that are produced when 0.60 mol of Fe is produced in the following reaction. 

2Al(s) + 3FeO(s) [image: image11.png]


 3Fe(s) + Al[image: image12.png]


O[image: image13.png]


(s)

	a.
	0.20 mol
	c.
	0.60 mol

	b.
	0.40 mol
	d.
	0.90 mol


____
14.
Hydrogen gas can be produced by reacting aluminum with sulfuric acid. How many moles of sulfuric acid are needed to completely react with 15.0 mol of aluminum? 

2Al(s) + 3H[image: image14.png]


SO[image: image15.png]


(aq)  Al[image: image16.png]


(SO[image: image17.png]


)[image: image18.png]


(aq) + 3H[image: image19.png]


(g)

	a.
	0.100 mol
	c.
	15.0 mol

	b.
	10.0 mol
	d.
	22.5 mol


____
15.
When iron rusts in air, iron(III) oxide is produced. How many moles of oxygen react with 2.4 mol of iron in the rusting reaction? 

4Fe(s) + 3O[image: image20.png]


(g)  2Fe2O[image: image21.png]


(s)

	a.
	1.2 mol
	c.
	2.4 mol

	b.
	1.8 mol
	d.
	3.2 mol


____
16.
At STP, how many liters of oxygen are required to react completely with 3.6 liters of hydrogen to form water? 

2H[image: image22.png]


(g) + O[image: image23.png]


(g)  2H[image: image24.png]


O(g)

	a.
	1.8 L
	c.
	2.0 L

	b.
	3.6 L
	d.
	2.4 L


____
17.
Which type of stoichiometric calculation does not require the use of the molar mass?

	a.
	mass-mass problems
	c.
	mass-particle problems

	b.
	mass-volume problems
	d.
	volume-volume problems


____
18.
The equation below shows the decomposition of lead nitrate. How many grams of oxygen are produced when 11.5 g NO[image: image25.png]


 is formed?

[image: image26.png]2PB(NO;),(s) — 2PbO(s)+ 4NO, (g) + O, (g)




	a.
	1.00 g
	c.
	2.88 g

	b.
	2.00 g
	d.
	32.0 g


____
19.
Iron(III) oxide is formed when iron combines with oxygen in the air. How many grams of Fe[image: image27.png]


O[image: image28.png]


 are formed when 16.7 g of Fe reacts completely with oxygen?

[image: image29.png]4Fe(s) + 30,(g) — 2Fe, 04(s)




	a.
	12.0 g
	c.
	47.8 g

	b.
	23.9 g
	d.
	95.6 g


____
20.
Aluminum reacts with sulfuric acid to produce aluminum sulfate and hydrogen gas. How many grams of aluminum sulfate would be formed if 250 g H[image: image30.png]


SO[image: image31.png]


 completely reacted with aluminum?

[image: image32.png]281(s) + 3H, 80, (ag) — AL, (50,);(ag) + 3H,(g)




	a.
	0.85 g
	c.
	450 g

	b.
	290 g
	d.
	870 g


____
21.
Mercury can be obtained by reacting mercury(II) sulfide with calcium oxide. How many grams of calcium oxide are needed to produce 36.0 g of Hg?

4HgS(s) + 4CaO(s)  4Hg(l) + 3CaS(s) + CaSO4
	a.
	1.80 g
	c.
	10.1 g

	b.
	7.56 g
	d.
	13.4 g


____
22.
How many moles of H[image: image33.png]


PO[image: image34.png]


 are produced when 71.0 g P[image: image35.png]


O[image: image36.png]


 reacts completely to form H[image: image37.png]


PO[image: image38.png]


?

[image: image39.png]PO (s)+ 6H,0() — 4H; PO, (ag)




	a.
	0.063 5 mol
	c.
	4.00 mol

	b.
	1.00 mol
	d.
	16.0 mol


____
23.
How many grams of H[image: image40.png]


PO[image: image41.png]


 are produced when 10.0 moles of water react with an excess of P[image: image42.png]


O[image: image43.png]


?

[image: image44.png]PO (s)+ 6H,0() — 4H; PO, (ag)




	a.
	1.22 g
	c.
	147 g

	b.
	6.7 g
	d.
	653 g


____
24.
How many liters of hydrogen gas are needed to react with CS[image: image45.png]


 to produce 2.50 L of CH[image: image46.png]


 at STP?

[image: image47.png]4H, (g)+C8, (1) — CH,(g)+ 2H,5(g)




	a.
	2.50 L
	c.
	7.50 L

	b.
	5.00 L
	d.
	10.0 L


____
25.
Which conversion factor do you use first to calculate the number of grams of CO[image: image48.png]


 produced by the reaction of 50.6 g of CH[image: image49.png]


 with O[image: image50.png]


? The equation for the complete combustion of methane is:

[image: image51.png]CH,(g) + 20,(g) — CO,(g)*+2H,0()




	a.
	1 mol CH[image: image52.png]


/16.0 g CH[image: image53.png]



	c.
	16.0 g CH[image: image54.png]


/1 mol CO[image: image55.png]




	b.
	2 mol O[image: image56.png]


/1 mol CO[image: image57.png]



	d.
	44.0 g CO[image: image58.png]


/2 mol CO[image: image59.png]





____
26.
How many liters of NH[image: image60.png]


 are needed to react completely with 30.0 L of NO (at STP)?

4NH[image: image61.png]


(g) + 6NO(g) [image: image62.png]


 5N[image: image63.png]


(g) + 6H[image: image64.png]


O(g)

	a.
	5.0 L
	c.
	7.5 L

	b.
	20.0 L
	d.
	120.0 L


____
27.
Glucose, C[image: image65.png]


H[image: image66.png]


O[image: image67.png]


, is a good source of food energy. When it reacts with oxygen, carbon dioxide and water are formed. How many liters of CO[image: image68.png]


 are produced when 126 g of glucose completely react with oxygen? 

C[image: image69.png]


H[image: image70.png]


O[image: image71.png]


(s) + 6O[image: image72.png]


(g) [image: image73.png]


 6CO[image: image74.png]


(g) + 6H[image: image75.png]


O(l) + 673 kcal

	a.
	4.21 L
	c.
	15.7 L

	b.
	5.33 L
	d.
	94.1 L


____
28.
Which of the following is NOT true about limiting and excess reagents?

	a.
	The amount of product obtained is determined by the limiting reagent.

	b.
	A balanced equation is necessary to determine which reactant is the limiting reagent.

	c.
	Some of the excess reagent is left over after the reaction is complete.

	d.
	The reactant that has the smallest given mass is the limiting reagent.


____
29.
How many liters of NH[image: image76.png]


, at STP, will react with 5.3 g O[image: image77.png]


 to form NO[image: image78.png]


 and water?

4NH[image: image79.png]


(g) + 7O[image: image80.png]


(g) [image: image81.png]


 4NO[image: image82.png]


 + 6H[image: image83.png]


O(g)

	a.
	0.004 23 L
	c.
	3.03 L

	b.
	2.12 L
	d.
	6.49 L


____
30.
Identify the limiting reagent and the volume of CO[image: image84.png]


 formed when 11 L CS[image: image85.png]


 reacts with 18 L O[image: image86.png]


 to produce CO[image: image87.png]


 gas and SO[image: image88.png]


 gas at STP.

CS[image: image89.png]


(g) + 3O[image: image90.png]


(g) [image: image91.png]


 CO[image: image92.png]


(g) + 2SO[image: image93.png]


(g)

	a.
	CS[image: image94.png]


; 5.5 L CO[image: image95.png]



	c.
	CS[image: image96.png]


; 11 L CO[image: image97.png]




	b.
	O[image: image98.png]


; 6.0 L CO[image: image99.png]



	d.
	O[image: image100.png]


; 27 L CO[image: image101.png]





____
31.
What is the maximum number of grams of PH[image: image102.png]


 that can be formed when 6.2 g of phosphorus reacts with 4.0 g of hydrogen to form PH[image: image103.png]


?

P[image: image104.png]


(g) + 6H[image: image105.png]


(g) [image: image106.png]


 4PH[image: image107.png]


(g)

	a.
	0.43 g
	c.
	270 g

	b.
	6.8 g
	d.
	45 g


____
32.
Methane and hydrogen sulfide form when hydrogen reacts with carbon disulfide. Identify the excess reagent and calculate how much remains after 36 L of H[image: image108.png]


 reacts with 12 L of CS[image: image109.png]


.

4H[image: image110.png]


(g) + CS[image: image111.png]


(g) [image: image112.png]


 CH[image: image113.png]


(g) + 2H[image: image114.png]


S(g)

	a.
	3 L CS[image: image115.png]



	c.
	9 L CS[image: image116.png]




	b.
	6 L CS[image: image117.png]



	d.
	12 L H[image: image118.png]





____
33.
Lead nitrate can be decomposed by heating. What is the percent yield of the decomposition reaction if 9.9 g Pb(NO[image: image119.png]


)[image: image120.png]


 are heated to give 5.5 g of PbO?

2Pb(NO[image: image121.png]


)[image: image122.png]


(s) [image: image123.png]


 2PbO(s) + 4NO[image: image124.png]


(g) + O[image: image125.png]


(g)

	a.
	44%
	c.
	67%

	b.
	56%
	d.
	82%


____
34.
Hydrogen gas is produced when zinc reacts with hydrochloric acid. If the actual yield of this reaction is 85%, how many grams of zinc are needed to produce 112 L of H[image: image126.png]


 at STP?

Zn(s) + 2HCl(aq) [image: image127.png]


 ZnCl[image: image128.png]


(s) + H[image: image129.png]


(g)

	a.
	95 g
	c.
	280 g

	b.
	180 g
	d.
	380 g


Short Answer

35.
If a total of 13.5 mol of NaHCO[image: image130.png]


 and 4.5 mol of C[image: image131.png]


H[image: image132.png]


O[image: image133.png]


 react, how many moles of CO[image: image134.png]


 and Na[image: image135.png]


C[image: image136.png]


H[image: image137.png]


O[image: image138.png]


 will be produced?

3NaHCO[image: image139.png]


(aq) + C[image: image140.png]


H[image: image141.png]


O[image: image142.png]


(aq) [image: image143.png]


 3CO[image: image144.png]


(g) + 3H[image: image145.png]


O(s) +Na[image: image146.png]


C[image: image147.png]


H[image: image148.png]


O[image: image149.png]


(aq)






36.
If 8.00 mol of NH[image: image150.png]


reacted with 14.0 mol of O[image: image151.png]


, how many moles of H[image: image152.png]


O will be produced?

4NH[image: image153.png]


(g) + 7O[image: image154.png]


(g) [image: image155.png]


 4NO[image: image156.png]


 + 6H[image: image157.png]


O(g)






37.
If 8.6 L of H[image: image158.png]


 reacted with 4.3 L of O[image: image159.png]


at STP, what is the volume of the gaseous water collected (assuming that none of it condenses)?

2H[image: image160.png]


(g) + O[image: image161.png]


(g) [image: image162.png]


 2H[image: image163.png]


O(g)






38.
How many grams of CO are needed to react with an excess of Fe[image: image164.png]


O[image: image165.png]


 to produce 209.7 g Fe? 

Fe[image: image166.png]


O[image: image167.png]


(s) + 3CO(g) [image: image168.png]


3CO[image: image169.png]


(g) + 2Fe(s)






39.
For the reaction 2Na(s) + Cl[image: image170.png]


(g) [image: image171.png]


 2NaCl(s), how many grams of NaCl could be produced from 103.0 g of Na and 13.0 L of Cl[image: image172.png]


 (at STP)?
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MATCHING

1.
ANS:
E
DIF:
L1
REF:
p. 369
OBJ:
12.3.1

STO:
GOAL 3.03

2.
ANS:
C
DIF:
L1
REF:
p. 369
OBJ:
12.3.1

STO:
GOAL 3.03

3.
ANS:
D
DIF:
L1
REF:
p. 372
OBJ:
12.3.2

STO:
GOAL 3.03

4.
ANS:
A
DIF:
L1
REF:
p. 372
OBJ:
12.3.2

STO:
GOAL 3.03

5.
ANS:
B
DIF:
L1
REF:
p. 372
OBJ:
12.3.2

STO:
GOAL 3.03
MULTIPLE CHOICE

6.
ANS:
A
DIF:
L1
REF:
p. 354
OBJ:
12.1.1

STO:
GOAL 3.03

7.
ANS:
C
DIF:
L1
REF:
p. 356
OBJ:
12.1.2

STO:
GOAL 3.03

8.
ANS:
C
DIF:
L1
REF:
p. 356
OBJ:
12.1.2

STO:
GOAL 3.03

9.
ANS:
C
DIF:
L1
REF:
p. 356
OBJ:
12.1.2

STO:
GOAL 3.03

10.
ANS:
B
DIF:
L1
REF:
p. 356
OBJ:
12.1.2

STO:
GOAL 3.03

11.
ANS:
C
DIF:
L1
REF:
p. 356
OBJ:
12.1.2

STO:
GOAL 3.03

12.
ANS:
B
DIF:
L1
REF:
p. 359, p. 360



OBJ:
12.2.1
STO:
GOAL 3.03

13.
ANS:
A
DIF:
L1
REF:
p. 359, p. 360



OBJ:
12.2.1
STO:
GOAL 3.03

14.
ANS:
D
DIF:
L2
REF:
p. 359, p. 360



OBJ:
12.2.1
STO:
GOAL 3.03

15.
ANS:
B
DIF:
L2
REF:
p. 359, p. 360



OBJ:
12.2.1
STO:
GOAL 3.03

16.
ANS:
A
DIF:
L1
REF:
p. 363, p. 364, p. 365, p. 366

OBJ:
12.2.2
STO:
GOAL 3.03

17.
ANS:
D
DIF:
L1
REF:
p. 365
OBJ:
12.2.2

STO:
GOAL 3.03

18.
ANS:
B
DIF:
L2
REF:
p. 360, p. 361, p. 362


OBJ:
12.2.2
STO:
GOAL 3.03

19.
ANS:
B
DIF:
L2
REF:
p. 360, p. 361, p. 362


OBJ:
12.2.2
STO:
GOAL 3.03

20.
ANS:
B
DIF:
L2
REF:
p. 360, p. 361, p. 362


OBJ:
12.2.2
STO:
GOAL 3.03

21.
ANS:
C
DIF:
L2
REF:
p. 360, p. 361, p. 362


OBJ:
12.2.2
STO:
GOAL 3.03

22.
ANS:
B
DIF:
L2
REF:
p. 360, p. 361, p. 362


OBJ:
12.2.2
STO:
GOAL 3.03

23.
ANS:
D
DIF:
L2
REF:
p. 360, p. 361, p. 362


OBJ:
12.2.2
STO:
GOAL 3.03

24.
ANS:
D
DIF:
L2
REF:
p. 363, p. 364, p. 365, p. 366

OBJ:
12.2.2
STO:
GOAL 3.03

25.
ANS:
A
DIF:
L2
REF:
p. 360, p. 361, p. 362


OBJ:
12.2.2
STO:
GOAL 3.03

26.
ANS:
B
DIF:
L2
REF:
p. 363, p. 364, p. 365, p. 366

OBJ:
12.2.2
STO:
GOAL 3.03

27.
ANS:
D
DIF:
L2
REF:
p. 363, p. 364, p. 365, p. 366

OBJ:
12.2.2
STO:
GOAL 3.03

28.
ANS:
D
DIF:
L1
REF:
p. 369
OBJ:
12.3.1

29.
ANS:
B
DIF:
L2
REF:
p. 371
OBJ:
12.3.1

STO:
GOAL 3.03

30.
ANS:
B
DIF:
L2
REF:
p. 371
OBJ:
12.3.1

STO:
GOAL 3.03

31.
ANS:
B
DIF:
L2
REF:
p. 371
OBJ:
12.3.1

STO:
GOAL 3.03

32.
ANS:
A
DIF:
L2
REF:
p. 371
OBJ:
12.3.1

STO:
GOAL 3.03

33.
ANS:
D
DIF:
L2
REF:
p. 375
OBJ:
12.3.2

STO:
GOAL 3.03

34.
ANS:
D
DIF:
L2
REF:
p. 374
OBJ:
12.3.2

STO:
GOAL 3.03
SHORT ANSWER

35.
ANS:


13.5 mol of CO[image: image173.png]


; 4.5 mol of Na[image: image174.png]


C[image: image175.png]


H[image: image176.png]


O[image: image177.png]



DIF:
L1
REF:
p. 359
OBJ:
12.2.1
STO:
GOAL 3.03

36.
ANS:


12.0 mol of H[image: image178.png]


O
DIF:
L2
REF:
p. 359
OBJ:
12.2.1
STO:
GOAL 3.03

37.
ANS:


8.6 L H[image: image179.png]


/ (22.4 L/1 mol) [image: image180.png]


2 mol H[image: image181.png]


O/2 mol H[image: image182.png]


[image: image183.png]


22.4 L/ 1 mol = 8.6 L H[image: image184.png]


O
DIF:
L2
REF:
p. 363
OBJ:
12.2.2
STO:
GOAL 3.03

38.
ANS:


209.7 g Fe [image: image185.png]


 1 mol Fe/55.85 g Fe [image: image186.png]


 3 mol CO/2 mol Fe [image: image187.png]


 28.01 g CO/1 mol CO = 157.8 g CO
DIF:
L2
REF:
p. 371
OBJ:
12.3.1
STO:
GOAL 3.03

39.
ANS:


13.0 L Cl[image: image188.png]


 [image: image189.png]


 1 mol Cl[image: image190.png]


/22.4 L Cl[image: image191.png]


 = 0.580 mol Cl[image: image192.png]



103.0 g Na [image: image193.png]


 1 mol Na/23 g Na = 4.48 mol Na 

Cl[image: image194.png]


 is limiting reagent: 0.580 mol Cl[image: image195.png]


 [image: image196.png]


 2 mol NaCl/1 mol Cl[image: image197.png]


 = 1.16 mol NaCl

1.16 mol NaCl [image: image198.png]


 58 g NaCl/1 mol NaCl = 67.3 g NaCl
DIF:
L3
REF:
p. 371
OBJ:
12.3.1
STO:
GOAL 3.03

