Honors Chemistry Worksheet – Formula Calculation
Show ALL work, significant figures, units, and labels in answering the following. Use dimensional analysis whenever possible.

Write the empirical formula for the following compounds. 
1) C6H6

2) C8H18 

3) WO2 

4) C2H6O2 

5) X39Y13 

6) A compound with an empirical formula of C2 H4O and a molar mass of 88 grams per mole. What is the molecular formula of this compound? 

7) A compound with an empirical formula of C4H4O and a molar mass of 136 grams per mole. What is the molecular formula of this compound? 

8) A compound with an empirical formula of CFBrO and a molar mass of 254.7 grams per mole. What is the molecular formula of this compound? 

9) A compound with an empirical formula of C2H8N and a molar mass of 46 grams per mole. What is the molecular formula of this compound? 

10) A well-known reagent in analytical chemistry, dimethylglyoxime, has the empirical formula C2H4NO. If its molar mass is 116.1 g/mol, what is the molecular formula of the compound?

11) What’s the empirical formula of a molecule containing 65.5% carbon, 5.5% hydrogen, and 29.0% oxygen?
[bookmark: _GoBack]If the molar mass of the compound in problem 11 is 110 grams/mole, what’s the molecular formula?

12) What’s the empirical formula of a molecule containing 18.7% lithium, 16.3% carbon, and 65.0% oxygen?

13) The percentage composition of acetic acid is found to be 39.9% C, 6.7% H, and 53.4% O. Determine the empirical formula of acetic acid.
The molar mass for question #13 was determined by experiment to be 60.0 g/mol. What is the molecular formula?

14) Aniline, a starting material for urethane plastic foams, consists of C, H, and N. Combustion of such compounds yields CO2, H2O, and N2 as products. If the combustion of 9.71 g of aniline yields 6.63 g H2O and 1.46 g N2, what is its empirical formula? The molar mass of aniline is 93 g/mol. What is its molecular formula?

15) A component of protein called serine has an approximate molar mass of 100. g/mole. If the percent composition is as follows, what is the empirical and molecular formula of serine? 
C = 34.95 % H= 6.844 % O = 46.56 % N= 13.59 % 













Honors Chemistry Worksheet – Formula Calculation		ANSWERS
Show ALL work, significant figures, units, and labels in answering the following. Use dimensional analysis whenever possible.

Write the empirical formula for the following compounds. 
1) C6H6		CH

2) C8H18 		C4H9

3) WO2 		WO2

4) C2H6O2		CH3O

5) X39Y13		X13Y 

6) A compound with an empirical formula of C2 H4O and a molar mass of 88 grams per mole. What is the molecular formula of this compound? 

2 mol C  x   12.01 g C   =  24.02 g C
		 1 mol C

4 mol H  x   1.01 g H   =  4.04 g H
		1 mol H

1 mol O  x   16.00 g O   =  16.00 g O
		  1 mol O     +____________
			           44.06 g C2H4O

88 g  ÷  44.06 g =  2.00  	Molecular formula is  C4H8O2


7) A compound with an empirical formula of C4H4O and a molar mass of 136 grams per mole. What is the molecular formula of this compound? 

4 mol C  x   12.01 g C   =  48.04 g C
		 1 mol C

4 mol H  x   1.01 g H   =  4.04 g H
		 1 mol H

1 mol O  x   16.00 g O   =  16.00 g O
		  1 mol O	 +____________
					  68.08 g C4H4O

136 g  ÷  68.08 g  =  2.00		Molecular formula is  C8H8O2

8) A compound with an empirical formula of CFBrO and a molar mass of 254.7 grams per mole. What is the molecular formula of this compound? 

1 mol C  x   12.01 g C   =  12.01 g C
		   1 mol C

1 mol F  x   19.00 g F   =  19.00 g F
		  1 mol F

1 mol Br x   79.90 g Br   =  79.90 g Br
		  1 mol Br	

1 mol O  x   16.00 g O   =  16.00 g O
		 1 mol O       +____________
			              126.91 g CFBrO

254.7 g  ÷  126.91 g   =  2.007		Molecular formula is C2F2Br2O2


9) A compound with an empirical formula of C2H8N and a molar mass of 46 grams per mole. What is the molecular formula of this compound? 

2 mol C  x   12.01 g C   =  24.02 g C
		  1 mol C

8 mol H  x   1.01 g H   =  8.08 g H
		 1 mol H

1 mol N x   14.01 g N   =  14.01 g N
		 1 mol N	 +____________
		                     46.11 g C2H8N

46 g  ÷  46.11 g  =  1.0		Molecular formula is  C2H8N


10) A well-known reagent in analytical chemistry, dimethylglyoxime, has the empirical formula C2H4NO. If its molar mass is 116.1 g/mol, what is the molecular formula of the compound?

2 mol C  x   12.01 g C   =  24.02 g C
		  1 mol C

4 mol H  x   1.01 g H   =  4.04 g H
		  1 mol H

1 mol N x   14.01 g N   =  14.01 g N
		  1 mol N

1 mol O  x   16.00 g O   =  16.00 g O
		 1 mol O	 +____________
			             58.07 g C2H4NO

116.1 g/mol  ÷  58.07 g/mol  =     116.1 g  x    mol     =  1.999
						 mol	        58.07 g

Molecular formula is  C4H8N2O2


11) What’s the empirical formula of a molecule containing 65.5% carbon, 5.5% hydrogen, and 29.0% oxygen?
If the molar mass of the compound in problem 11 is 110 grams/mole, what’s the compound’s formula?

65.5 g C  x   1 mol C   =  5.45 mol C ÷ 1.82 mol  =  3.00
		 12.01 g C


5.5 g H  x   1 mol H   =  5.4 mol H ÷  1.82 mol  =  3.0
		1.01 g H


29.0 g O  x   1 mol O     =  1.82 mol O ÷ 1.82 mol = 1.00
		16.00 g O


E.F. is C3H3O


3 mol C  x   12.01 g C   =  36.03 g C
		 1 mol C

3 mol H  x   1.01 g H   =  3.03 g H
		1 mol H

1 mol O  x   16.00 g O   =  16.00 g O
		  1 mol O     +____________
			           55.06 g C2H4O

110 g/mol  ÷  55.06 g/mol =     110 g   x    mol     =     2.00
					    mol          55.06 g  	

Molecular formula is  C6H6O2


12) What’s the empirical formula of a molecule containing 18.7% lithium, 16.3% carbon, and 65.0% oxygen?

18.7 g Li  x   1 mol Li   =  2.69 mol Li ÷ 1.36 mol  =  1.98
		    6.94 g Li


16.3 g C  x   1 mol C   =  1.36 mol C ÷ 1.36 mol  =  1.00
		    12.01 g C


65.0 g O  x   1 mol O     =  4.06 mol O ÷ 1.36 mol = 2.99
		  16.00 g O


E.F. is Li2CO3


2 mol Li  x   1.01 g Li   =  2.02 g Li
		1 mol Li

1 mol C  x   12.01 g C   =  12.01 g C
		 1 mol C


3 mol O  x   16.00 g O   =  48.00 g O
		  1 mol O     +____________
			          62.03 g Li2CO3 




73.8 g/mol  ÷  55.06 g/mol =     110 g   x    mol     =     2.00
					    mol          55.06 g  	

Molecular formula is  C6H6O2

13) The percentage composition of acetic acid is found to be 39.9% C, 6.7% H, and 53.4% O. Determine the empirical formula of acetic acid.
The molar mass for question #13 was determined by experiment to be 60.0 g/mol. What is the molecular formula?

39.9 g C  x   1 mol C   =  3.32 mol C ÷ 3.32 mol  =  1.00
		 12.01 g C


6.7 g H  x   1 mol H   =  6.6 mol H ÷  3.32 mol  =  2.0
		 1.01 g H


53.4 g O  x   1 mol O     =  3.34 mol O ÷ 3.32 mol = 1.01
		  16.00 g O


E.F. is CH2O



1 mol C  x   12.01 g C   =  12.01 g C
		 1 mol C

2 mol H  x   1.01 g H   =  2.02 g H
		1 mol H

1 mol O  x   16.00 g O   =  16.00 g O
		  1 mol O     +____________
			           30.01 g CH2O

60 g/mol  ÷  30.01g/mol =     60 g   x    mol     =     2.00
					  mol       30.01 g  	

Molecular formula is C2H4O2

14) Aniline, a starting material for urethane plastic foams, consists of C, H, and N. Combustion of such compounds yields CO2, H2O, and N2 as products. If the combustion of 9.71 g of aniline yields 6.63 g H2O and 1.46 g N2, what is its empirical formula? The molar mass of aniline is about 93 g/mol. What is its molecular formula?

6.63 g H2O  x    2.02 g H   =  0.743 g H
		      18.02 g H2O

MC   =  Maniline      -    [ MH    +    MN ]

	=    9.71 g aniline  -  [0.743 g H   +   1.46 g N]

	=   7.51 g C


7.51 g C  x   1 mol C   =  0.625 mol C ÷ 0.104 mol  =  6.01
		 12.01 g C


0.743 g H  x   1 mol H   =  0.736 mol H ÷  0.104 mol  =  7.08
		   1.01 g H

1.46 g N2  x   1 mol N2    x    2 mol N   =  0.104 mol N ÷ 0.104 mol = 1.00
		 28.02 g N2	        1 mol N2


E.F. is C6H7N


6 mol C  x   12.01 g C   =  72.06 g C
		  1 mol C

7 mol H  x   1.01 g H   =  7.07 g H
		 1 mol H

1 mol N x   14.01 g N   =  14.01 g N
		 1 mol N	 +____________
		                     93.14 g C6H7N

93 g/mol  ÷  93.14/mol =     93 g   x    mol     =     1.0
					  mol       93.14 g  	

Molecular formula is C6H7N

15) A component of protein called serine has an approximate molar mass of 100. g/mole. If the percent composition is as follows, what is the empirical and molecular formula of serine? 
C = 34.95 % H= 6.844 % O = 46.56 % N= 13.59 % 

34.95 g C  x   1 mol C   =  2.910 mol C ÷ 0.9.70 mol  =  3.00
		      12.01 g C


6.844 g H  x   1 mol H   =  8.78 mol H ÷  0.970 mol  =  9.0
		      1.01 g H


46.65 g O  x   1 mol O     2.916 mol O ÷ 0.970 mol = 3.00
		     16.00 g O

13.59 g N  x   1 mol N     =  0.970 mol N ÷ 0.97 0 mol = 1.00
		    14.01 g N

E.F. C3H9O3N

3 mol C  x   12.01 g C   =  36.03 g C
		 1 mol C

9 mol H  x   1.01 g H   =  9.09 g H
		1 mol H

3 mol O  x   16.00 g O   =  48.00 g O
		  1 mol O

1 mol N x   14.01 g N   =  14.01 g N
		  1 mol N
    				 +____________
			           107.13 g C3H9O3N

100 g/mol  ÷  107.13 g/mol =     100 g   x    mol     =     0.93
					      mol         107.13 g  
Molecular formula is C3H9O3N
