Instructions: This is a work along tutorial. Attempt to solve
each problem before looking at the solution. Record all your
work and all steps involved in the problem solving on your
notebook paper. Turn in your paper when you are finished.

Get a pencil and\
paper, a periodic
table and a
calculator, and

/\let’s get to work. .




Problem #1: Dimensional Analysis Review

Sam has entered into a 10 mile race. Use ALL of the following
conversions (ratios) to determine how many inches there are in the race.
5280 ft = 1 mile; 12 inches = 1 ft

Units match

10 N 5280Ft | 12inches - 633600 inchesv
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Problem #2: Grams to moles review

Determine how many moles there are in 5.17 grams of Fe(C:H:),.

5.17WFe(CH:),

-

convert grams to
moles.

\

Use the molar mass t

units match -

/\

185.97 th

= 0.0278 moles Fe(C:H;),

Fe(CsHs),

‘ 2xXx5x1.001= 10.01

2x5x12.011=120.11

> 1x55.85= 55.85
185.97 g

mol




Problem #3: Mole — Mole Conversions
When N,O:; is heated, it decomposes:

2N,O5(g) = 4NO,(9) + O,(9)

a. How many moles of NO, can be produced from 4.3 moles of N,O.?

2N,O5(g) = 4NO,(9) + O,(9)

4.3 mol ? mol Units match
4.3 meHN;0 4
25| 4mol NO, = 8.6 moles NO,
2moN;O,

b. How many moles of O, can be produced from 4.3 moles of N,O.?

2N,05(g) = 4NO,(g) + O,(9)

4.3 mol ? mol

4.3 MotNO;|  1mol O,

= 2.2 moleO,

4

21mot=N=0Q .



Problem #4 gram <> mole and gram < gram conversions

When N,O: Is heated, it decomposes:
2N,05(g) = 4NOL(g) + O,(g)

a. How many moles of N,O. were used if 210g of NO, were produced?

2N,05(9) > 4NO,(g) + O,(9)
? moles 210g Units match

/_\

210 N7 | metNT 2mol N,O;  _ 5 g moles N,Ox

2
46.0¢NT, 4ot NO,

b. How many grams of N,O; are needed to produce 75.0 grams of O,?

2N,05(9) > 4NO,(g) + O,(9)
? grams 75.0¢

75.0 T8 | morSy— [2melNQ._ | 108g N,O.
32060, | 1melQ, | moHne:

= 506 grams N,O;
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Problem #5: Gram to Gram Conversions
Aluminum is an active metal that when placed in hydrochloric acid produces
hydrogen gas and aluminum chloride. How many grams of aluminum

chloride can be produced when 3.45 grams of aluminum are reacted with an
excess of hydrochloric acid?

2Al(s) + 6HCIl(aq) = 2AICI;(aq) + 3H,(g)

First write a balanced
equation.




[0)

[gram to gram conversions

Aluminum is an active metal that when placed in hydrochloric acid produces
hydrogen gas and aluminum chloride. How many grams of aluminum

chloride can be produced when 3.45 grams of aluminum are reacted with an
excess of hydrochloric acid?

2Al(s) + 6HCI(ag) = 2AICIy(aq) + 3H,(q)
3.45¢ ? grams

D Units match

345 | meral | 2metaicl| 13339 A0, )
2709AL| 2mekAL | morAtel, 17.0 94




Problem # 6 Limiting/Excess/ Reactant and Theoretical Yield Problems :
Potassium superoxide, KO,, is used in rebreathing gas masks to generate oxygen.

4KO,(s) + 2H,0(l) > 4KOH(s) + 30,(q)

a. How many moles of O, can be produced from 0.15 mol KO, and 0.10 mol H,O?
b. Determine the limiting reactant.



Limiting/Excess/ Reactant and Theoretical Yield Problems :

Potassium superoxide, KO,, is used in rebreathing gas masks to generate oxygen.

4KO,(s) + 2H,0(l) > 4KOH(s) + 30,(q)

a. How many moles of O, can be produced from 0.15 mol KO, and 0.10 mol H,0O?
b. Determine the limiting reactant.

4KO,(s) + 2H,0(l) > 4KOH(s) + 30,(g)
0.15 mol 0.10 mol ? moles

Two starting
amounts?
Where do we
start?



Limiting/Excess/ Reactant and Theoretical Yield Problems :

Potassium superoxide, KO,, is used in rebreathing gas masks to generate oxygen.

4KO,(s) + 2H,0(l) > 4KOH(s) + 30,(q)

a. How many moles of O, can be produced from 0.15 mol KO, and 0.10 mol H,O?
b. Determine the limiting reactant.

4KO,(s) + 2H,0(l) > 4KOH(s) + 30,(g)
0.15 mol Hide ? moles
Based on:
Ko, 015MOHKo,| 3mol O, =0.1125 mol O,

4moH<6-
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Limiting/Excess/ Reactant and Theoretical Yield Problems :

Potassium superoxide, KO,, is used in rebreathing gas masks to generate oxygen.
4KO,(s) + 2H,0(l) > 4KOH(s) + 30,(g)

a. How many moles of O, can be produced from 0.15 mol KO, and 0.10 mol H,O?
b. Determine the limiting reactant.

4KO,(s) + 2H,0(l) > 4KOH(s) + 30,(q)

- 0.10 mol ? moles

Basedon: ¢ Mz‘ 3mol O,

KO, =0.1125 mol O,
| 4rrroH<6-

Based on: 0.10 morH50| 3mol O,
H,0 ' 2mekH, 0

= 0.150 mol O,

11



Limiting/Excess/ Reactant and Theoretical Yield Problems :
Potassium superoxide, KO,, is used in rebreathing gas masks to generate oxygen.
4KO,(s) + 2H,0(l) > 4KOH(s) + 30,(g)

a. How many moles of O, can be produced from 0.15 mol KO, and 0.10 mol H,O?
Determine the limiting reactant.

4KO,(s) + 2H,0(l) > 4KOH(s) + 30,(g)

0.15mol  0.10 mol ? moles
Based on: 3mol O
ko, 215mol <o| 2 =0.1125 mol O,
|4 2 It was limited by the
amount of KO,
Based on: O moH+,0| 3mol O,

= mol O
H,O | 0.150 2
HZZO =_excessARS) reactant! ZHTG-“:LZ_O

._ at is the theor€tical yield?
HimsyVhich is the smallest
amount? IS based upon the
limiting reactant?

12




Problem #7 Theoretical yield vs. Actual yield

~

Suppose the theoretical yield for an
experiment was calculated to be
19.5 grams, and the experiment was
performed, but only 12.3 grams of
product were recovered. Determine
the % yield.

Theoretical yield = 19.5 g based on limiting reactant
Actual yield = 12.3 g experimentally recovered

: actual yield
%vyield= Y

theoreticd yield

% yield = % x100=63.1% yield

x 100

13
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Fﬁoblem #8: Limiting/Excess Reactant Problem with % Yie

4KO,(s) + 2H,0(l) > 4KOH(s) + 30,(g)

If a reaction vessel contains 120.0 g of KO, and 47.0 g of H,0,
how many grams of O, can be produced?

4KO,(s) + 2H,0(l) = 4KOH(s) + 30,(g)

Based on: 120.09.Ks,| mel ‘3”70{‘92 32.09g O,
KO, 71_1§|4moi-|492 o6

d

= 4051 90,

14
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Problem #9: Limiting/Excess Reactant Problem with % Yield

4KO,(s) + 2H,0() > 4KOH(s) + 30,(g)

If a reaction vessel contains 120.0 g of KO, and 47.0 g of H,0,
how many grams of O, can be produced?

4KO,(s) + 2H,0(l) > 4KOH(s) + 30,(g)

f?
Hide 4709 &
Based on: 120.0&'[?@ mel ‘ 32.09 O = 4051 90,
KO, 71 1.§|4moH49 mot-©5
Based on: 47-0THHO eEC | 3mers, [32. OgO = 1253 g0,
H,0 18.02 gH0 ‘ 2 el O | mek0. 5
Problem #9: if only 35.2 g of O, were recovered, what was the percent yield?
HONORS ONLY!!!
actual 00— 35521 x 100 = 86.9% yield

theoreticd
15



If a reaction vessel contains 120.0 g of KO, and 47.0 g of H,O,
how many grams of O, can be produced?

4KO,(s) + 2H,0(l) > 4KOH(s) + 30,(g)

120.0 g 47.0 g ?9
Based on: 120.08Ke,| mel | 3moto, 32.00 0, = 4051 90,
KO, 71.1g14motKO | mote; B
Based on: 47-0THHO heHHL0 | 3mets, m = 1253 g0,
H,O 18.02 gH0 |2 mekLO | -mel-Q, )

Determine how many grams of Water were left over.
The Difference between the above amounts is directly RELATED to the XS H,O.

125.3 - 40.51 = 84.79 g of O, that could have been formed from the XS water.

847976, | moto, [2MOFHEONI802gH,0 57 g3, 4q H,0
32.0¢0,| 3metO, | 1moHH0 B
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