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UNIT,-EISTUDY GUIDE: Moles / Balancing Eguations / Types of Reactions (CH 10-11)

For the test, you should be able to:

1} Define: Avogadro’s Number Mole Molar Mass Molar Volume STP
2} List the conditions for STP (temperature & pressure)
3} Describe the molar volume of a gas (1 mole of any gas at STP = L)

4} Distinguish between the empirical formula and the molecular formula of a compound.

5} Calculate the molar mass of a substance {(element or compound) using the Periodic Table.
6} Calculate the number of representative particles in a given amount of a substance.

7} Perform the following conversions and calculations

Moles to Mass Volume to # of particles Mass to # of particles
Moles to Volume Volume to Moles Mass to Moles

Moles to # of particles Velume to Mass Mags to Volume

# of particles to Volume # of particlas to Moles # of particles to Mass

8} Calculate the percent compaosition of a compound (given a specific amount in grams of a compound, or given the formula of a
known compound)
9} Calculate the empirical and/or the molecular formula of 2 compound, given its percent composition or other data,

Problems: Show your work and include correct units in your answers!

1} How many moles is each of the following?
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2} How many moiecules (or formula Gnits |on|c compounds} are in each of the fo ow'ﬁj”“*

A) 0000558 Mol Nacl, (b, OJ Ko Pu) B) 17.7 Mol CsHuOB (é 02 % 1077 milowids,)

mef
TBLW “Iu Macﬁ | =07 "’/Ozgnwtm@

3) Determine the molar mass (g/mo!) of: @molof C(,, f‘l gOg ‘
A} barium sulfate, BaSQ, C) aluminum nitrate, AI(NQO;), E) strontium sulfide, SrS
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B) iron(Hlf) carbonate, Fe,(CO;); D) nitrogen trichloride, NCl; F} phosphoric acid, H,PO,
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4) Convert the following masses to moles for each substance.
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5) Find the mass of each of the following: -
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6) Find the volume (L) of each of the following (assume STP for all gases):
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7) How many moles are in each of the f

ollowing?
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8) How many individual oxygen atoms are in 17.3 g of cobalt III) mtrate Co(b%go
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9) How many liters are occupied by:

A) 71.2 g of hydrogen gas (H) af STP?
Meda Ha « lmH’ o 22 ML Z(qu}t’ H

[ 0%  (mof -~ }

B) 2.45 x 10% 33 on dioxide molecules (CO,) at STP?
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10) What is the mass of;
A) 9.31 x 10% molecules of CCl,? B) 6557 L methane gas (CH4) at STP?
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11} How many re icles are in each of the following?

B) 0.887 L N,O gas (at STP)?
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13) Morphine cordam&ﬁ\fg% carbon, 8.71% hydrogen, 4.91% nitrogen and 16.82% oxygen. It has a

~ molar mass ©f 285.33 g/mo
' A) Determing the empirical formula for morphine. _ 5 5{
B} Determine the molecular formula for morphine. B) Cg g H;qM‘%- A8 mﬂ‘F

A}“’H 5Lg( = Bl met CA3 >N C,qH,ﬁVO% Mpleartas =2 85,33y,

6ot ut G ot ¥ /381~

‘i = it N £.351 Molee .
oted B 2 0on T B - : e ~CioHaNDs
14) Calcuiate the percen composition o each element in the following compounds: = ————
« A) chgg{g Co\%/g éw‘mwrf’ B)C\%(Cszoz)z lt-i 58,1 9im ePH
D 5&'2 Q ég ga
cC = . 8 o 1% C 0*3[9 9

L %\ O = = H(), o7} 0 N

= p U
@-)J.lslngtbamsultsinamje}vious question, calculate the m?ﬁrams) of oxygen present in

the foliowing amounts of the abe¥e compounds:

A) 124 g K,CO5 - B) 377 g Ca(CoHi0z),

g 0 =(37)[l#ty ¥ 0 = (405)(3774)
“Ha04q0 =(152.79,0 7‘?{

16) Which of the following contains the largest number if INDIVIDUAL ATOMS?
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composition of oxygen and magnesmm in thls expenment’?
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18) A Fydrate sta ad an original mass of 32.5 grams. After heating, the anhydrous crystal had a
mass of 25 1 grams. What was the percent composition of H,0 in the hydrated crystal?
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1931 What’i)s the empiricalTérmula of a compound that is 40.7% carbon, 54.2% oxygen, and 5.1%

hydrogen”
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20) What is the empirical formula ofa compound formed by the reaction of 102.6 grams if Ca and 97.4
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21) What is the densclyt‘{m grams per llter) at STP of the gas sulfur hexafluoride, SFg? SF =
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22) The molar mass of a certain gas is 49 g/mol. What is the density of the gas in g/L. at STP?
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23} If the density of an unknown gas Z is 4.50 g/L at STP, what is the molar mass (g/mol) at STP?
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25) Balance the following chemical equations & indicate which ty type of reactlon each one is:

KPO, +  ANOs); & BKNO, + APO,
J CoHia + 9o, » I co,  + |4 ho
AlLOs + A HO0 > 2 A(CH);
A Fels > Lf Fe +3 O,
Zn + SnCl; 9 3n + ZnCl,
Cu{NO3), + Na;,S <> CusS + ;ZINaNO;a,
1 A{OH), + AHS0,d  AL(SO)s + ( $H0
SFs > S + 3F
N+ 2 H, > o _NH;
<_KCIO; 2> 2KC + 30,
2 NaCl + F, 2 Q NaF + Cl,
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