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Review Sheet 1 for Final: Structure of Solving Mathematical Problems in Chemistry

Part I: What do units mean and when do you use them?

volume can be measured in:________, ____________, or ______________

volume of a gas:  1 mole of a gas at STP takes up __________ L of space

1000 mL = _______ L

We use _________________ (piece of equipment) to measure exact volumes.

If all we want to do is collect an approximate amount of a liquid, we can use a __________ or an _________________       ____________________.  (pieces of equipment)

When we make solutions we are working with (solids, liquids, gases) [circle appropriate answer(s)].  Since solutions have a final volume, we measure solutions in terms of _____________ per ____________.  The symbol used for solutions is M, which means ______________ per ________________.   For example, 2.3 M or 2.3 Molar = ____________ moles per ___________ liter.

mass can be measured in:________________

We use a _____________ to measure mass. (piece of equipment)

The amount of particles of a substance can be measured in _____________ or ______________.   

Since we work with lots of particles at a time, we commonly use the term ______________ in our calculations. 

The piece of equipment used to measure moles does not exist (as far as we know.)  To measure molecules, one can use a mass spectrometer, but they don’t usually exist in high schools. 

Since we can not directly measure moles, we use a _____________ to measure ________ and then use the ________________    _________________ of the substance to convert from ____________  to _______.

At this point we have not used length to measure in chemistry.  For the record, though, the units of _________________ are used to measure length.

A piece of equipment used to measure length is a _________________  or a ___________________.

To measure temperature, one uses a _____________________.  

Metric units of temperature are ____________________.  

When we work with gases, we measure the temperature in units of ________________.  

To convert from Celsius to Kelvin, we use the equation: __________________________.

Pressure is measured in units of _______________, ________________, ____________________, or ____________________.

Standard Temperature and Pressure is abbreviated as _____________.

The values for STP are:

temperature: ___________ Celsius,
_______________ Kelvin,



pressure: ____________ kPa,    __________ mmHg, 
_______________ atm, 

______________ psi,      ____________ torr

Part II: Conversion Factors

A conversion factor is a fraction that equals ____________.

Simply put, in a conversion factor what is on the top of the fraction bar _________________ what is below the fraction bar. 

We use conversion factors to go from one type of _______________ to _____________     _________ of ____________.

Two possible conversion factors for the following equation,1000 mL = 1 L, are:

Calculating molecular weight can also be known as calculating  _____________           __________, ___________________          _______________  or _______________________  ______________. 

The conversion factor we use to go from grams to moles looks like:

The numbers we get to go with the conversion factor for grams to moles come from the ______________    _______________.  The number ____________  goes with the units of moles, and the number ___________________________________________ goes with the units of grams.

The conversion factors we use for volume involve the units of: 

We get numbers for these conversion factors from:

The conversion factors we use for Molarity involve the units of _____________ per ____________.  The number that goes with the M goes with the units of ______________, and the number ___________ goes with the units of liters.

When solving Molarity problems, if the volume given is in mL, we use the conversion factor:                 to convert from mL to _______________.

When solving Molarity problems, if the volume given is in L, we (do/ do not) use a conversion factor specifically for volume.  (circle correct answer)

Part III: Stoichiometry problems

Write basic set-ups given the following information.

When solving from grams to moles:

given A grams

from the periodic table you figure out the molecular weight is B g/mol.

When solving from moles to grams:

Given C grams

from the periodic table, you figure out the molecular weight is D g/mol.

When solving moles to molecules, you use the number ________________________, which goes with the units of ______________________.  The number 1 goes with the units of ________________.

given E molecules, calculate number of moles.

given F moles, calculate number of molecules.

When solving L of gas at STP, you use the number ____________________ with the units of liters and the number __________ with units of moles.

given G liters, calculate number of moles at STP.

given H moles, calculate liters of gas at STP.

When going from g to L or molecules, or from L to g or molecules, or molecules to L or g, you must “go through” the units of ________________.  Units of grams, liters of gas, and molecules can all be related to units of _____________ in a conversion factor.  When doing these types of problems, the number ___________ goes with the units of moles.

In contrast, when doing Molarity problems, you relate the units of moles to ________________.  The number that goes with moles comes from the ________________ and the number ____________ goes with liters.   

When solving problems with balanced equations, we use a conversion factor that gets its numbers from the _________________       ____________________.  In these problems we must specify what type of __________________ we are working with at all times because more than one type of __________________________ is often related to another type of substance. 

The only times we use a number other than 1 with the units of moles, are in problems that involve ___________________  or a ___________________   ______________________.

We know we need to have a balanced equation in problems where you: 

Show basic set-ups given the description:

go from volume of solution to grams of substance needed:

given I mL

given J M  (Molarity)

given K g/mol  (from the periodic table)

go from amount of solute and amount of solution to figure out Molarity

given L g of solute

given M milliliters of solution

given N g/mol from the periodic table

go from volume of solution to grams of substance needed:

given O Liters

given P Molarity

given Q g/mol from the periodic table

go from amount of solute and amount of solution to figure out Molarity

given R g of solute

given S liters of solution

given T g/mol from the periodic table

M1V1 = M2V2
When do you use this equation?

To figure out how much of a particular solution you need in order to change concentrations, match up the volume with its corresponding Molarity and figure out where the missing variable is.  The clue to look for is U mL of V M (Molar).  This volume, U mL and this Molarity, V M, go together.

For example:  How much of W M solution is needed to make U mL of V M solution?

W, U, and V stand for numbers.  M stands for the units of Molarity which are moles per liter.

Write the general equation you would create with W M, U mL, and V M.

When solving gas law problems, there are two main equations:

Combined gas law equation:

Ideal gas law equation:

We use the combined gas law when we are looking at a gas at (one different point, two different points) in time.  (circle correct answer)

We use the ideal gas law when we are looking at a gas at (one different point, two different points) in time.  (circle correct answer)

If we are looking at a gas undergoing a change, we use the (ideal gas law, combined gas law).  (circle correct answer).

Using the combined gas law equation, rewrite the equation to solve for:
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Using the Ideal gas law, rewrite the equation to solve for:
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