Chem 111 -ANSWER KEY
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SET A: (Time required, 1 hour)
1} A compound with the formula, ByHopOa, contains 36.14 % by mass oxygen. What is the value of the

integer, x 7 1) Ans: x=6
Setup:
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SETA

2 A mixture of cobalt(ll} oxide and cobalt{lll} oxide contains 32.50 % by mass cobalt (I} oxide. What is the
total number of oxide ions in a 122 g of the mixture ? 2) Ans: 1.22 x 1024 oxide ions
setup:
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3) A sulfur containing mrrpc-und is treated chemically to convert all its sulfur Into barium sulfate. A 8.19 mg
sample of the compound gave 5.46 mg barium sulfate.
a) What is the percentage of sulfur in the compound? 3a) Ans: 918% S
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b) If there is one sulfur atom in the molecule , what is the molar mass of the compound ?
3b) Ans: 349 g/mole
Setup:
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SET A

4) An alloy of Co, Rh and Mn contains these elements in the atomic ratioof 2 © 5 : 2, respectively. What is
the mass of a sample of this alloy containing a total of 8.75 x 1021 atoms 7 4) Ans: 1.20 g
Setup:
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5) The percent of aluminum in the compound, AloXg, is 18.56 %. What is the molar mass of element X 7

Setup: 5) Ans:79.00 gimole
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SET A
g) 3.9104 g sample of a compound made of carbon, hydrogen, nitrogen, and oxygen is burned completely.
3.820 g COpz and 3.125 g HzO are produced. Analysis of nitrogen showed that the compound contains 46.62 % by

mass nitrogen. The molar mass of the compound is about 170 + 15 g/imole.

a) Calculate the empirical formuia of the compound. Ba) Ans: CoHgMNzO
Setun: C O
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SETA
7) 169 g FeCra04 , 298 g K2CO3 and an excess of O2 (g) are sealed In a reaction vessel and allowed to react

at high temperature. The amount of KeCrOy4 obtained is 194 g. Calculate the percent yield of KoCrOy,

4FeCro04 + BK2C03 + 702 — 8 K2CrO4 + 2 FegO3 + 8 CO2
( Molar mass: FeCroOy = 223.84, KoCO3=138.21, KoCrO.4 =194.19 g/mole )
Setup: 7) Ans: 66.2 %
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SET B: (time required, 1 hour)
1) Excess amount of HCI is added to a mixture of CaCO3 and KpCOg. The mixture reacted completely.

CaCOg +2HCI —» CaClp +H20 +CO02
KoCOsg + 2HCI —= 2KCl + HoO + CO2
4.48 g COp and 3.57 g KCl are produced along with some CaClp and HzO. Calculate the mass of the mixture.

1) Ans: 11.10 g mixture
Setup:
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2) The percent of manganese in the compound, MnsXg, is 42,10 %. What is the molar mass of element X ?
Setup: 2) Ans: 186.9 g/mole
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3) A mixture of potassium phosphate and potassium nitrate contains 36.55 % by mass potassium nitrate. What
is the total number of potassium lons in 83.5 g mixture? 3) Ans: 6.32 x 1023 ions

Setup:

36559 WUUB EWWNU;J}\/!LMF \:@«362%‘&(\_
IR IN AT AN

, 399 (T

UL{ /\ENJ&‘FS?UL{ \/%Vﬂc)eﬁif )
21 9590 J{ et 90,
Totad iy T2 0+ 362 ke 0.99 ke 0= 1260 Mo 15

. 3
s 360meke © (5"02‘#*“?3tﬂ“-5\() o Rl admws N

V)
63QT2K3\

k r
\Weete \C ng,ud“ L OO }gwtu

27 Z 3
%2‘9??“\1’&[& /"Trc_;%\{“) \OWA) _ 61—52:&!& 1(3’%5“—(
(lﬂﬂjmi{@e



SETB

4) A carbon containing compound was treated chemically to convert all its carbon into SrCO3. A 31.23¢

sample of the compound gave 1.203 x 102 g SrCOs5.

) What is the percentage of carbon in the compound? 4a)31.34%C
Setup:
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b) If there are three carbon atoms in a molecule of the compound, what is the molar mass of the compound?

Setup: 4b) Ans: 114.8 g/mole
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SETB
5) 80.0 g KCIOg are mixed with 55.5 g HCI and allowed to react according to the equation:

2KCIOg + 4 HOI —P 2KCl + 2CI02 +Cl2 + 2H20
{ Molar mass: KCl = 74.6, KCIOg = 122 6, HCl = 36.5, ClO2= 67.5, Cl2 = 71.0, H20 = 18.0 g/mole)
The amount of Clo produced is 18.7 g. Calculate the percent yield of Cla.
Setup: 5) Ans: 80.6 %
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SETB
B) 28.50 g sample of a compound of carbon, sulfur, hydrogen, and oxygen is bumed. 35.25 g CO2 and 14659

S0g are produced. Analysis of hydrogen showed that the compound contains 8.514 % hydrogen by mass. The molar
mass of the compound is 500 + 5 g/mole.

a) Calculate the empirical formula of the compound. 6a) Ans:C7Hp1S205
Setup:
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SET C:
1) A phosphorus containing compound is treated chemically to convert all its phosphorus into Mga(PO4)2. A
7.88 g sample of the compound gave 4.75 g Mga(POg4)2. What is the percentage by mass of phosphorus in the

compound?
Setup: 1) Ans: 14.2% P
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2) The percent by mass of boron in the compound, B7X3, is 42.1 % . What is the molar mass of X ?
Setup: 2) Ans: 34.7 g/mole

Lfg.;a% vy B \/%‘MU{@Y J: i~67‘md€q>{
) (0356 K 7wt

wam ef Y = moawémwd'*”"? Y = 5;7.?3:

plan wars o, X = "3'7*9};%__ = 347 9 ful
I-t&'?woﬁx




SETC

3) A 39.11 g sample of a compound containing Cr is analyzed to show the presence of 86.22 % Cr. It is found
that there are five chromium atoms per molecule of the compound. What is the molar mass of the compound?
Setup: 3) Ans: 301.6 g/mole
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4) The percent by mass of silicon in the compound, SigXa, is 72.33 3. What is the molar mass of element X 7
Setup: 4) ans: 28.65 a/mole
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Set C
5) Consider the following reaction:

3 CaBro +2 NagPO; —=  Cag(POg4)z + 6 MNabBr
A reaction mixture contained 22.44 g of CaBrz and 16.85 g MagPO4.
( Molar mass: CaBra = 199.9, NagPO4 = 164.0, Cag(PO4)2 = 207.2, NaBr = 102.9 g/mole)

a) What is the mass of Ca3(P0O4)2 produced after the reaction is complete 7
Setup: Ga) .ﬁ.ns 7.753 g
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bj How many grams of @ach reactant is left after the reaction is completg?
Setup: 6b) Ans: zero grams of CaBro
and 4.58 g NagPOy4 J
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