
Chemistry(4)
Mrs. Day-Blattner

3 March, 2020 Period 3



3 March, 2020 Agenda 
● Return the “The Measure of a Mole” work
● “The new definition of the kilogram is based on 

Planck’s Constant” Agree https://www.youtube.com/watch?v=Oo0jm1PPRuo

● Relative Mass and the Mole: Pogil Packet
○ With a group (11 mins)
○ All together
○ Turn in

● Quick Check (and exit ticket)

https://www.youtube.com/watch?v=Oo0jm1PPRuo


Relative Mass and the Mole
How can atoms be counted using a balance?

Read outloud to your work group and then answer 
questions 1 - 5.

Return to center seats as soon as timer expires.

http://www.youtube.com/watch?v=WtOFXKHcW-k


1. a) What is the mass of a standard chicken egg 
(according to the data table)?

37.44g
b) What is mass of a standard quail eggs?

2.34g
c) Show mathematically how the 16:1 ratio of 
masses was calculated in the last column of 
Model 1. 37.44g = x gives   x = 16

2.34g    1



Chicken Quail Ratio of 
numbers 
of eggs

Ratio of 
masses of 
eggsNumber of 

eggs in 
sample

Mass of the sample Number of eggs 
in sample

Mass of the sample

1 37.44g 1 2.34g 1:1 16:1

10 374.4g 10 23.4g 1:1 16:1

438 16, 399g 438 1, 025 g 1:1 16:1

1 dozen 449.3 g 1 dozen 28.08 g 1:1 16:1

1 million 37,440,000g 1 million 2,340,000g 1:1 16:1



3. a) Which basket would be heavier?
The one containing chicken eggs.
b.) The basket of chicken eggs would be 16 times 
heavier than the basket of quail eggs.
c) Each individual chicken egg is 16 times heavier 
than each individual quail egg, so if there are the 
same number of eggs in each basket, the total mass 
of the chicken egg basket will bet 16 times greater.



4. a) What mass of quail eggs would the farmer 
need to weigh out to have the same number of 
eggs in both samples? 32.0kg of chicken eggs. 

1 =   x gives    x = 2.0 kg
16    32.0kg



4b) If the farmer had weighed out 32.0 pounds of 
chicken eggs (rather than kilograms), what mass of 
quail eggs would he need to weigh out to have the 
same number of eggs in both samples?
1 =   x gives    x = 2.0 lbs
16    32.0 lbs
Same math, different units



5. a) The three clucksters of chicken eggs will still be 
16 times heavier than the 3 clucksters of quail eggs.

b) It doesn’t matter how many eggs there are in a 
“cluckster.” The 16:1 ratio will always be true as long 
as the number of eggs is the same. 



Read this? Let’s take what we learned in the egg 
model and apply it to atoms. Like eggs, atoms of the 
same element may have slightly different masses 
(remember isotopes). The periodic table lists an 
average atomic mass for the atoms in a sample of 
each element. These masses are recorded in 
“atomic mass units” (amu) where 1 amu is 
approximately equal to the mass of a proton (or 
neutron.)



6. What is the ratio of the mass of an 
oxygen atom to the mass of a sulfur 
atom?



6. What is the ratio of the mass of an 
oxygen atom to the mass of a sulfur 
atom? 1: 2



7. Fill in the table in Model 2 in a similar 
fashion to the eggs table in Model 1. 
Reduce all ratios to the lowest whole 
numbers possible.



Oxygen Sulfur Ratio of 
numbers 
of atoms

Ratio of 
masses of 
atomsNumber of 

atoms in 
sample

Mass of the sample Number of atoms 
in sample

Mass of the sample

1 16.00 amu 1 32.00 amu 1:1 1:2

10 160.0 amu 10 320.0 amu 1:1 1:2

1 dozen 192 amu 1 dozen 384 amu 1:1 1:2

1 million 16,000,000
amu

1 million 32,000,000
amu

1:1 1:2

1 mole 16.00 g 1 mole 32.00 g 1:1 1:2



8. When two samples contain the same 
number of atoms...



8. When two samples contain the same 
number of atoms...the ratio of the sample 
masses will be equal to the ratio of the atoms’ 
masses.



9. The mass ratio does not depend on the number 
of atoms in a sample, as long as the number is 
the same for both elements so we do not really 
need to know how many atoms are in 1 mole.



10. The ratio of masses for a mole of oxygen and a 
mole of sulfur is 1:2, so the ratio of the number of 
atoms in 16- and 32 pound samples will still be 1:1.

11. We actually know the number of atoms in a 
mole - so in the “baggie” that contains 32.00g 
sample of sulfur we know there are...



10. The ratio of masses for a mole of oxygen and a 
mole of sulfur is 1:2, so the ratio of the number of 
atoms in 16- and 32 pound samples will still be 1:1.

11. We actually know the number of atoms in a 
mole - so in the “baggie” that contains 32.00g 
sample of sulfur we know there are…
6.02 x 1023 atoms of sulfur (Avogadro’s number of 
atoms), has to be a lot bigger than a million.



Read this? A long time ago chemists discovered 
what you have just discovered (or re-remembered) 
The relative masses of the elements can be used to 
“count” atoms. If you measure out a sample equal to 
an atom’s atomic mass in grams, you always end up 
with the same number of atoms. Chemists call that 
quantity the mole, a quantity of any sample whose 
mass is equal to its atomic mass in grams.



Model 3 - Molar Mass

12. Look at a periodic table. What number in each 
element box would a chemist use to find the values 
in the “Average Mass of a Single Particle” column in 
Model 3?



Model 3 - Molar Mass

12. Look at a periodic table. What number in each 
element box would a chemist use to find the values 
in the “Average Mass of a Single Particle” column in 
Model 3?
The average atomic mass values, in amu.



13. How is the mass of a single particle changed to 
get the mass of one mole of particles?



13. How is the mass of a single particle changed to 
get the mass of one mole of particles?

Same number from the periodic table, but with 
grams for a unit.



14. Which sample contains more atoms, 
18.016 amu of water or 18.016 g of 
water?



14. Which sample contains more atoms, 
18.016 amu of water or 18.016 g of 
water?

A gram is a MUCH larger unit than the atomic mass 
unit, so the 18.016 g sample has more atoms. 
18.016 amu is the mass of a single water molecule.



15. If the formula mass of iron(II) sulfate 
(FeSO4) is 151.9 amu, what is the molar 
mass of iron(II) sulfate



15. If the formula mass of iron(II) sulfate 
(FeSO4) is 151.9 amu, what is the molar 
mass of iron(II) sulfate

Molar mass  151.9 g/mol

Mass of one mole is 151.9g



16. Use a periodic table to calculate the 
molar mass of ammonia (NH3) - Show 
your work.

Atomic masses N     14.00 amu
H (1.00) = amu

Sum       
Molar mass is _____ g/mol
Or one mole would be ______



16. Use a periodic table to calculate the 
molar mass of ammonia (NH3) - Show 
your work.

Atomic masses N     14.00 amu
3H 3(1.00) = 3.00 amu

Sum       17 amu
Molar mass is 17 g/mol
Or one mole would be 17g.



17. How would the number of atoms in a 
1.01 g sample of hydrogen compare to 
the number of atoms in a 63.55 g sample 
of copper?



17. How would the number of atoms in a 
1.01 g sample of hydrogen compare to 
the number of atoms in a 63.55 g sample 
of copper?

The number of atoms would be the same, 
since these a both 1 mole samples.



Read This!
So how many “things” are in a mole. By estimating 
the size of atoms and taking volume 
measurements (as we read about last time) of one 
mole samples scientists can estimate that 
1 mole = 6.022 x 1023 particles or
602 200 000 000 000 000 000 000 particles.
(More than you could count in a lifetime!) This 
number is called Avogadro’s number, named after 
Amedeo Avogadro.

https://www.youtube.com/watch?v=TEl4jeETVmg


18. Fill in the blanks using a periodic table. Be sure to 
include units of g or amu on all masses.

1 atom of helium has a mass of

1 mole of helium contains           atoms, and has a 
mass of 

1 formula unit of calcium chloride (CaCl
2
) has a 

mass of             .

1 mole of CaCl
2
 contains              formula units, 

and has a mass of              .



18. Fill in the blanks using a periodic table. Be sure to 
include units of g or amu on all masses.

1 atom of helium has a mass of 4.00 amu.

1 mole of helium contains 6.022 x 1023 atoms, 
and has a mass of 4.00g.

1 formula unit of calcium chloride (CaCl
2
) has a 

mass of   40.078 +(2)(35.453) = 110.98 amu.

1 mole of CaCl
2
 contains 6.022 x 1023 formula 

units, and has a mass of 110.98g.



Relative Mass and the Mole

Extension Questions

19. a) Fluorine gas consists of diatomic molecules of 
fluorine (F

2
). How many molecules of fluorine are in 

one mole of fluorine?

6.022 x 1023 molecules

b) What is the mass of 1 mole of fluorine gas?

19 amu x 2 = 38 amu 1 mole is 38 g of F
2



19. a) Fluorine gas consists of diatomic molecules of 
fluorine (F

2
). How many molecules of fluorine are in one 

mole of fluorine?

6.022 x 1023 molecules

b) What is the mass of 1 mole of fluorine gas?

19 amu x 2 = 38 amu 1 mole is 38 g of F
2

c) How many atoms of fluorine are in this sample?

6.022 x 1023molecules x 2 atoms  = 1.204 x 1024atoms

        1molecule



20. The mass of one mole of lead (Pb) atoms is 207.2g.  
Calculate the number of lead atoms in a 15.00g sample 
of lead

6.022 x 1023 atoms   = x atoms

 207.2 g Pb 15 g Pb

x = 6.022 x 1023 atoms x 15 g Pb =  4.36 x 1022 atoms

           207.2g Pb



21. The mathematical relationship between atomic 
mass units (amu) and grams (g) is

1 gram = 6.022 x 1023 amu



Quick Check - copy the question and all the responses, 
circle the best response.

1. What is the mass of one mole of Copper(II) sulfate 
(CuSO

4
)?

a. 159.61 amu b. 159.61 g     c. 9.61 x 1025 g

d) none of the above

2. How many molecules are in a 44.0g sample of CO
2
? 

Atomic mass C = 12 amu O = 16 amu
a. One b) 44 c) 6.022 x 1023     d) 2.65 x 1025


