Name_______________________      Date___________________     Per___________


Mole to Grams, Grams to Moles Conversions Worksheet


What are the molecular weights of the following compounds?

1)
NaOH




2)
H3PO4




3)
H2O




4)
Mn2Se7
5)
MgCl2




6)
(NH​4)2SO4

There are three definitions (equalities) of mole. They are:

1 mole = 6.02 x 1023 particles

1 mole = molar mass (could be atomic mass from periodic table or molecular mass)

1 mole = 22.4 L of a gas at STP 

Each definition can be written as a set of two conversion factors. They are:


1 mole = molar mass(g) can be written as           ____1 mole               OR         _molar mass (g)

                                                                       molar mass (g)                             1 mole    

 

1 mole = 6.02 x 1023 particles can be written as              ____1 mole               OR          __6.02 x 1023_  

                                                                                        6.02 x 1023                               1 mole    

Solve the following:

1)
How many moles are in 15 grams of lithium? (molar mass of lithium is 7 g/mole)


15 grams   x     1 mole        =     2.14 moles lithium    OR        (15g/7g  =  2.14moles)


                          7 grams 

2)
How many grams are in 2.4 moles of sulfur? (molar mass of sulfur is 32 g/ mole)


2.4 moles   x   32 grams     =     76.8 grams sulfur      OR       2.4moles x 32 g = 77 g

                                      1 mole

3)
How many moles are in 22 grams of argon?

4)
How many grams are in 88.1 moles of magnesium?

5)
How many moles are in 2.3 grams of phosphorus?

6)
How many grams are in 11.9 moles of chromium?

7)
How many moles are in 9.8 grams of calcium?

8)
How many grams are in 238 moles of arsenic?

Solve the following:

9)
How many grams are in 4.5 moles of sodium fluoride, NaF? 

                      
(molar mass of NaF is 23 + 19 = 42 g/ mole)


4.5 moles    x   42 grams     =  189 grams NaF         OR           4.5 moles x 32 g = 189 g

                                         1 mole

10)
How many moles are in 98.3 grams of aluminum hydroxide, Al(OH)3?

(molar mass of Al(OH)3 is 27 + (3 x 16) + (3 x 1) = 78 g/ mole)


98.3  grams   x     1 mole        =     1.26 moles Al(OH)3    OR        (98.3g/78g  =  1.26 moles)


                             78 grams

11)
How many grams are in 0.02 moles of beryllium iodide, BeI2?

12)
How many moles are in 68 grams of copper (II) hydroxide, Cu(OH)2?

13)
How many grams are in 3.3 moles of potassium sulfide, K2S?

14)
How many moles are in 1.2 x 103 grams of ammonia, NH3?

15)
How many grams are in 2.3 x 10-4 moles of calcium phosphate, Ca3(PO3)2?

16)
How many moles are in 3.4 x 10-7​ grams of silicon dioxide, SiO2?

17)
How many grams are in 1.11 moles of manganese sulfate, Mn3(SO4)7?

Grams and Particles Conversion Worksheet

Solve the following:

1)
How many molecules are there in 24 grams of FeF3? (molar mass of FeF3 is 113 g/ mole)



24 grams   x  ___1 mole        x   6.02 x 1023 molecules    =  1.28 x 1023 molecules
                                    113  grams               1 mole

2)
How many molecules are there in 450 grams of Na2SO4?

3)
How many grams are there in 2.3 x 1024 atoms of silver? (molar mass of Ag is 108g/mole)


2.3 x 1024 atoms      x    ____1 mole_____         x        _108 grams   =  421 grams of silver                                                                    

                                       6.02 x 1023 atoms                      1 mole

4)
How many grams are there in 7.4 x 1023 molecules of AgNO3?

5)
How many grams are there in 7.5 x 1023 molecules of H2SO4?

6)
How many molecules are there in 122 grams of Cu(NO​3)2?

7)
How many grams are there in 9.4 x 1025 molecules of H2?

8)
How many molecules are there in 230 grams of CoCl2?

9)
How many molecules are there in 2.3 grams of NH4SO2?

10)
How many grams are there in 3.3 x 1023 molecules of N2I6?

11)
How many molecules are there in 200 grams of CCl4?

12)
How many grams are there in 1 x 1024 molecules of BCl3?

13)
How many grams are there in 4.5 x 1022 molecules of Ba(NO​2)2?

14)
How many molecules are there in 9.34 grams of LiCl?

15)
How many grams do 4.3 x 1021 molecules of UF6 weigh?

16)
How many molecules are there in 230 grams of NH4OH?

Moles, Grams and Molecules Worksheet
Use the number of moles given to fill in the table below. Use your Periodic Table, calculator, and Avogadro’s number (6.02x1023) to help. Check your notes for help with molar mass! (
Here’s how to find the answers.

To find mass in grams


To find # of particles

# of moles x molar mass


# of moles x 6.02x1023
1 mole x 1.00 g/mol = 1.00 g

1 mole x 6.02x1023 atoms/mol = 6.02x1023 atoms

0.2 mole x 1.00 g/mol = 0.20 g

0.2 mole x 6.02x1023 atoms/mol = 1.20x1023 atoms

SOLVE ANY 7 OF THE FOLLOWING:

	Element or Compound
	# of Moles
	Molar Mass in g/mol
	Mass in grams
	# of particles

	Hydrogen, H
	1 mole
	1.01 g/mol
	1.01 g
	6.02x1023 atoms

	Hydrogen, H
	0.2 moles
	1.01 g/mol
	0.201 g
	1.20x1023 atoms

	Lithium, Li
	9.4 moles
	
	
	

	Oxygen, O
	
	
	25g
	

	Water, H2O
	
	
	
	2.20x1023 atoms

	Sodium, Na
	0.23 moles
	
	
	

	Chlorine, Cl
	
	
	127g
	

	Sodium Chloride, NaCl
	
	
	
	1.20x1024 atoms

	Sulfur Dioxide, SO2
	0.15 moles
	
	
	

	Copper (II) Sulfate, CuSO4
	
	
	350g
	

	Gold, Au
	
	
	
	4.20x1023 atoms

	Ammonium Nitrate, NH4NO3
	3.25 moles
	
	
	


Atoms to Moles to Grams or Back problems - Honors

1. 2.107 x 1024 atoms of hydrogen = ? moles

2. 2.709 x 1025 atoms of helium = ? moles

3. 3 moles of sulfur = ? grams

4. 2.8 moles of neon = ? grams

5. 2.7 moles of chromium = ? atoms

6. 14 moles of gold = ? atoms

7. 100 grams of silicon = ? moles

8. 100 grams of bromine = ? moles

9. 30.075 grams of calcium = ? atoms

10. 3.311 x 1023 atoms of magnesium = ? grams

11. Reflected in the candlelight by the darkened rain-streaked windows, the Count was engrossed in regaling his dinner guests with yet another tiresome tale of his rise to wealth at the expense of the poor peasants of the simple village.  Almost invisible in the room, his shoulders hunched as if against the rain and wind, his maligned butler, Lurch, glanced furtively at his loathsome master as he poured one-half kilogram of pure barium into his detested master’s goblet of burgundy wine.  How many moles of barium did the butler give the boorish count?

12. A strange vial is sent to you in the mail.  It contains 290.97 grams of a dark powder.  You rush into the lab and pass it through your handy-dandy ACME atom counter.  The counter dials whir and buzz while you whistle a happy tune.  The dials come to rest and you read 3.1906 x 1024  atoms.  From this information you should be able to glance at your wall chart of the periodic table of elements and determine the element that was mysteriously sent to you.  What is this mysterious element?

13. It was a dark and stormy night.  The trees outside were scraping at the window.  A muffled sound comes to you from the front door.  You rush to the door to see a figure wrapped in a cloak standing outside.  Cautiously you open the door.  This strange creature shoves a parcel in your hand. Glimpsing at the package for only as moment you see a label stating “use with caution”.  You look to back up to find that this stranger has mysteriously disappeared.  You open the package to find two vials of dark liquids.  The simple instructions state “mix two moles of the purple liquid with one mole of the green liquid.”

Further analysis in your chemistry lab down in the basement indicates the following information:

a. Green substance


Purple substance

b. 20 g sample



20 g sample

c. 4.9364 x 10 23  atoms


1.505 x 10 23   

How many grams of each liquid are needed to complete the recipe?

14. It is a dark and stormy night.  You hear a knock at the door and your butler rushes to answer the door.  Moments later the butler returns with a small bottle of a silvery powder.  You call for your assistant Igor.  You must know what this substance is.  Dashing to the lab you carefully mass this material.  Igor tells you the balance reads exactly 18.265 grams.  Excitedly Igor pours the sample into the ACME atom counter and turns it on.  The numbers rush by in a blur.  The only sound to be heard is the wind howling outside the lab windows.  Suddenly the dials on the atom counter come to a halt.  Igor reads slowly to you.  "Master, there are 3.913 x 1023 atoms in the sample."  "What is this stuff master?  I must know, I must know!!!"   You pick your calculator and punch in a few numbers.  Pondering the periodic table on your laboratory wall for a moment you reply; " Igor this material is ______________________."

15. Its 2:00 AM on Saturday night.  You’v e been watching a “Tales of the Crypt’ megamarathon.  A strange scratching begins at your window.  You go to the door to see what is causing this noise.  A small child is standing at the door. “Trick or Treat” the child says.  As you reach to hand her a candy bar she vanishes and in place is a small box.  You open the box to find a silvery powder inside.  You rush to your ACME chemistry lab in your basement.  Excitedly you mass the substance.  The scale reads 280.875 grams.  As you a hum game show tune you pour the substance into your ACME atom counter.  The numbers whir by as you finish the tune.  As the dials stop spinning you read 2.2575 x10 24 .  You ponder your ACME calculator and your periodic table.  You have determined this substance is _________________.

To find moles divide molar mass			To find grams multiply molarmass











