Moles and Matter Review Sheet

Soive the following moles problems and take care to have the math show
how you got your answer. Try solving the first couple of problems in each
section, check your answers and then complete the packet.

If the mass of one mole of water (H20) is 18 grams (2x hydrogen’s mass of 1g
plus oxygen's mass of 16g equals 18 g) then give the masses of the following
compounds:
1) HzPO4 .
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4) C3HsOH
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If one mole of ANYTHING is 6.02 x 10 %° parts or units of what ever you are
dealing with, solve the following quantity problems.
1) Determine the number of particles in the following:
a. 5.75 moles of Munchkins (that's a lot of Munchkins)
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c. 1.23 x 10™ moles of NaCl -
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d. Three quariers of a mole of water
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- Be careful of the units! ALWAYS!H! The mass of any number of moles is equal to
the number of moles times the mass of one mole of the compound. Solve the
following problems:

2) Determine the mass in grams of the following:
a. 4.25 kg of NaCI

b. Half a mole of Cz2Hs0H
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¢. 78.9 mg of Aspirin
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d. 0.045 moles of Sulfur
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Going from grams to moles, you want to see how many times the molar mass of
the compound or substance fits into the mass you have or how many times the
mass you have can be divided into the molar mass of the compound..
3) Determine the moles in the following:
a. 71 49 of Titanium
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c. 415g of aluminum phosphate AIPO4 i
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d. 9.51 x10°g of Lead
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Going from particles to moles, you want to see how many times Avogadro’s
number fits into the number of particles you have or how many times the number
of units you have can be divided into integers plus the remainder of Avogadro’s
number. Any number of moles greater than 10,000 (10%) should be suspicious.
4) Determine the moles in the following:
a. 1 23 X ‘lO;'é particles of CO;
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c. 4.79 x 10?* particles of N,Cg H203 - .
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d. 5,000 trillion molecules of dihexyldoorknob
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Percent composition asks you to determine the mass of each type of element in
a compound expressed as a percentage of the total mass of the compound.
Simply divide the total mass of each element in the compound by the molar mass
of the compound and express this number in the form of a percent

5) Determine percent by mass of each element in NH4SCN

a. N - « ) LRk TR e [+ B %’\
ihi‘;’%}}/y w1 T SANN
A A
b, H i
M\ < 3 !ﬁ"g‘i
A Ty 4
//,;l " :U
c. K oy
Oy, = T h
d. S _ . 7y
E}’E/? }% ?EJQ} g.vl Lot §m
e. C .y o e
% ‘«wf %f:fi":‘ . ﬁ;}‘»\n I~




f. Based on the percentages of the previous compound, how much
nitrogen would you get if you were able to break down 756.3 grams
of the compound?
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g. Again, from the previous compound, what total mass of ggnyLen and
carbon would you need to make 4 kilograms of the chemical?
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Percent composition can also give you the ratio of moles of each element in a
compound if you convert the percent straight to grams, then those grams to
moles, and then compare the amount of moles to each other. The empirical
formula for a compound is not always the molecular formula though. If the molar
mass of the compound is the same as the empirical formula, then they are the
same. If the molecular formula’s mass is a multiple of the empirical formula, then
you must multiply the amount of elements in the empirical formula by how many
times bigger the molecular formula’ mass is than the empirical formula's.

6) (a simple problem) If 1 mole of a compound breaks up into 72 grams of
carbon, 12 grams of hydrogen, and 96 grams of oxygen, what is it's
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8) If this gas has a molar mass of 87g, what is the formula for this gas?
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9) If a compound is found to be made of 158.25g Xenon and 91.75¢g of
Fluorine, what is it's empirical formula?
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10)  if this gas has a molar mass of 621.6g, what is it's molecular formula?
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Compounds that are surrounded by water molecules are called hydrates. Since
water molecules can’t be divided and still be water, the ratio of water to the
central compound (called the anhydrous compound) is always a whole number
ratio. The number of water molecules is reflected in the name of the coumpound,
mono for one, di for two, tri for three, etc. Heat is used to separate the water
from the anhydrous compound and from the masses you can calculate the moles
of each and then the formuia for the hydrated compound.

11)  If 25.0 grams of NiCl; « ?H,O are heated and 11.37 grams of water
are driven off, what is the formula for the hydrate?
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12)  f a crucible has a mass of 12.5 grams and full of FeCl; hydrate it
weighs 22.5 grams calculate the formula for the hydrate if after heating
the crucible and anhydrous compound weigh 18.5 grams.
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