Chemistry 11

Unit IV

Problem set 4.3 Two more conversion factors

Molar mass is a conversion factor that allows us to convert mass to moles and visa versa.



[image: image1.wmf]grams

  

=

  

)

moles

grams

(

 

moles


1


[image: image2.wmf]moles

  

=

  

)

grams

moles

(

 

grams


2
In a similar fashion, Avogadro's Number (N), allows to convert between moles and number of particles

1 mole of any substance has 6.02 x 1023 particles


[image: image3.wmf]particles

 

of

 

number

  

=

  

)

mole

 

1

particles

 

10

 

x

 

6.02

(

* 

 

moles

23


3


[image: image4.wmf]moles

  

=

  

)

particles

 

10

 

x

 

6.02

mole

 

1

(

* 

 

particles

 

of

 

number

23


4
Questions for further understanding:
4.21
How many benzene molecules are there in 4.5 x 10-3 moles of benzene?

4.22
How many silver atoms are there in 0.50 g of silver?

4.23
The most sensitive balance in the world can mass a microgram, 1.0 x 10-6 g.  How many atoms are there in a speck of gold with a mass of 1.0 x 10-6 g?

4.24
If a moles worth of "loonies" was to be evenly distributed to each of the 5 billion people on the earth, how many dollars would each person have?

4.25*
Pure copper has a density of 8.96 g/cm3.  Assuming that the volume of a mole is distributed evenly between all the atoms, what is the volume of an atom?

4.26*
In WWI, 1.1x104 kg of poison gas were fired at Allied forces.  If the gas is assumed to be phosgene (COCl2), how many molecules of the gas were used?

Another conversion factor, the molar volume of a gas at STP allows us to convert between moles and the volume of a gas at STP

1 mole of any gas at STP (0° C and 101.3 kPa) has a volume of 22.4  Unless otherwise stated, it can be assumed that a gas is at STP.
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Problems for further understanding:  (assume all samples are at standard temperature and pressure).

4.27
A helium balloon has volume of 5.0 L.  How many moles of helium does it contain?

4.28
What is the volume of 3.5 x 10-2 mol of oxygen gas at STP?

4.29
An average home consumes 4.5 m3 of natural gas per month.  How many moles of gas is this?

4.30
6.0 moles of a gas is compressed into a cylinder with a volume of 25.0 L.  What is the pressure in the cylinder? (pressure and volume are inversely related – as pressure goes up, volume goes down)

4.31*
Assuming that the volume is shared equally between all the molecules, what is the apparent volume of a molecule of oxygen gas in the gas phase at STP?  In other words, how much room does each molecule take up (how large is the “seat” in the concert hall from video last term) when oxygen is in the gaseous phase?  Compare this to the volume of a copper atom in question 4.25.  Roughly speaking (assuming the molecule of O2 is about as big as an atom of Cu, ) how many times larger is the space a molecule takes up in a gas phase compared to the size of the particle itself?

4.32*
How many molecules of gas are there in 1.0 cm3 of any gas at STP?

Mixed Stoichiometry problems:

4.33
Consider the following chemical reaction:




2H2(g) + O2(g) ( 2H2O(l)

a) how many moles of H2 and O2 would be needed to produce 12 moles of water?


b) how many moles of H2 and O2 would be needed to produce 12 grams of water?


c) how many grams of H2 and O2 would be needed to produce 12 grams of water?


d) how many litres of H2 and O2 (at STP) would be needed to produce 12 grams of water?

4.34
Consider the following reaction:




N2(g) + 3H2(g) ( 2NH3(g)

a) how many litres of N2 would be needed to produce 10 litres of NH3?  (assume you have enough H2)


b) how many grams of N2 and how many grams of H2 would be needed to produce 10 litres of NH3

c) suppose you need 1.00 kg of NH3 to be used to make fertilizer.  How many litres of N2 and H2 would you need to react together?

4.35
Consider the following reaction:
2C2H2(g) + 5O2(g) (  4CO2(g) + 2H2O(g)

a) 1.456 x 1024 molecules of C2H2 are found in a sample.  How many moles of O2 are needed to completely react with all of the molecules of acetylene (C2H2)?


b) 0.345 moles of C2H2 are reacted with 24.5 grams of O2.  How many litres of CO2 will be generated at STP?


c) what volume of acetylene (C2H2) is needed to produce 56.0 grams of water?  (assume enough O2 is present)
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