
Name ______________________________________  UGA myID ________________________ 

Instructions: 
• Type or write your name and UGA myID in the appropriate boxes. For example, my UGA myID is 

sb62953. 
• Type or write the answer for each question in the box beside or below the question: 

o For multiple-choice, write the letter corresponding to your answer. 
o For numeric response, write the answer with the designated formatting. 

 Answers should always be reported to the correct number of significant figures. 
 The formatting for scientific notation is x10^. 
 The formatting for subscripts is _. For example, CaCl2 would be CaCl_2. 
 Show all of your work in the large boxes. 

o For fill-in-the-blank, write the word. 
o For free response, type what you need to answer the question. 
o For true/false, type either true or false. 

• If you print to write, take a picture of the worksheet, convert it to a .pdf file, and upload it to Gradescope 
before 5:00 p.m. on 2/23. If you fill it out digitally, you can submit it as the .pdf directly: 

o Instructions for converting pictures to a .pdf are on eLC in the Welcome Module. 
o Instructions for uploading the assignment to Gradescope are also in the Welcome Module. 

The Model: Empirical and Molecular Formulas 
A compound’s empirical formula is the simplest, whole number ratio of elements. This, however, is not 
identifying information, as many compounds can share an empirical formula. For example, the empirical 
formula for glucose (C6H12O6) is CH2O, but the compound formaldehyde has the molecular formula CH2O:  

 

 

 

How can you determine if the molecule is glucose, formaldehyde, or some other molecule with the same 
empirical formula? Experimental evidence can be gathered to determine the compound’s molar mass and, 
therefore, its molecular formula. 

The overall schematic for identifying an unknown compound using percent composition is: 

1. Determine the empirical formula using elemental analysis such as decomposition data or combustion 
data, and calculate its empirical mass. 

2. Determine the molar mass of the compound. 
3. Calculate a scaling factor using the ratio of molar and empirical masses. 
4. Determine the molecular formula. 

 

 

glucose formaldehyde 



Skills Practice 
1. How many moles of the specified element are in one mole of compound: 

 
a. Carbon in CO2 
b.  

 

 

 

 

 

b. Hydrogen in H2O 

 

 

 

 

 

2. How many moles of the specified element are in a given mass of compound: 
 

a. Hydrogen in 5.25 g of H2O 

 

 

 

 

 

 

b. Nitrogen in 12.6 g of N2H2 

 

 

 

 

 

 

 

mol 

mol 
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3. A 25.00 gram sample of an unknown compound contains 9.02 x 1022 molecules. What is the 
compound’s molar mass? 

 

 

 

 

 

 

4. A compound contains 63.56% C, 6.00% H, 9.27% N, and 21.17% O. What is the compound’s empirical 
formula? 

 

 

 

 

 

 

 

 

 

 

5. A compound has the empirical formula CH2O and a molar mass of 60.023 g/mol. What is the molecular 
formula for the compound? 

 

 

 

 

 

 

 

 

 

 

g/mol 



6. A compound contains 73.27% C, 3.84% H, 10.86% N, and 12.03% O. 
 

a. What is the compound’s empirical formula? 

 

 

 

 

 

 

 

 

 

 

b. Its molar mass is 262.3 g/mol. What is the compound’s molecular formula? 

 

 

 

 

 

 

 

Identifying Unknown Compounds 
7. A compound contains 26.58% K, 35.45% Cr, and 37.97% O. 

 
a. Is this an ionic or molecular compound?  

 

b. What is the empirical formula? 
 

 

 

 

 

 



c. What is the compound’s name? 

 

 

d. What is the charge on chromium?  
 

 

8. The I- in a 1.552 gram sample of the ionic compound MI was removed completely by a chemical 
reaction. The only product of the reaction contained 1.186 grams of I-.  
 

a. How many grams of I- were in the original sample?  

 

b. How many moles of I- were in the original sample? 
 

 

 

 

 

 

c. How many grams of M+ were in the original sample? 

 

 

 

 

 

 

d. What is the mole ratio of M+ to I-? 

 

 

e. How many moles of M+ were in the original sample? 
 

 

 

 

grams 

mol 

grams 

mol 



f. What is the molar mass of M+? 

 

 

 

 

 

 

 

g. What is the identity of M+? Report its chemical symbol. 

 

 

9. A compound contains 28.57% C, 4.79% H, and 66.64% N. A 12.02 gram sample of the compound 
contains 5.74 x 10^22 molecules. What is the compound’s molecular formula? 

 

g/mol 
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	UGA myID: 
	a: 1
	undefined: 1 mol CO_2 * (1 mol C/1 mol CO_2)
	b Hydrogen in H2O: 2
	2 How many moles of the specified element are in a given mass of compound: 1 mol H_2O * (2 mol H/1 mol H_2O)
	a_2: 0.583
	undefined_2: 5.25 g H_2O * (1 mol/18.0152 g) * (2 mol H/1 mol H_2O)
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	formula: C_8H_9NO_2
	undefined_4: 63.56 g C * (1 mol/12.011 g) = 5.29 mol C/0.662 = 86.00 g H * (1 mol/1.008 g) = 5.95 mol H/0.662 = 99.27 g N * (1 mol/14.007 g) = 0.662 mol N/0.662 = 121.17 g O * (1 mol/15.999 g) = 1.32 mol O/0.662 = 2
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	undefined_5: Empirical mass: 12.011 g/mol + 2(1.008 g/mol) + 15.999 g/mol = 30.026 g/mol60.023/30.026 = 22(CH_2O)
	a_3: C_8H_5NO
	undefined_6: 73.27 g C * (1 mol/12.011 g) = 6.100 mol C/0.7519 = 8.113.84 g H * (1 mol/1.008 g) = 3.809 mol H/0.7519 = 5.07 mol H10.86 g N * (1 mol/14.007 g) = 0.7753 mol N/0.7519 = 1.03 mol N12.03 g O * (1 mol/15.999 g) = 0.7519 mol O/0.7519 = 1 mol ORound instead of multiplying by a factor.
	b Its molar mass is 2623 gmol What is the compounds molecular formula: C_16H_10N_2O_2
	undefined_7: Empirical mass: 131.134 g/mol262.3/131.134 = 22(C_8H_5NO)
	7 A compound contains 2658 K 3545 Cr and 3797 O: ionic
	b What is the empirical formula: K_2Cr_2O_7
	undefined_8: 26.58 g K * (1 mol/39.098 g) = 0.6798 mol K/0.6798 = 135.45 g Cr * (1 mol/51.996 g) = 0.6818 mol Cr/0.6798 = 137.97 g O * (1 mol/15.999 g) = 2.373 mol O/0.6798 = 3.490 = 3.52(KCrO_3.5) = K_2Cr_2O_7
	What is the compounds name: potassium dichromate
	d What is the charge on chromium: 6+
	How many grams of Iwere in the original sample: 1.186
	b How many moles of Iwere in the original sample: 9.346 x 10^-3
	How many grams of M were in the original sample: 1.186 g I * (1 mol/126.90 g) 
	c: 0.366
	undefined_9: 1.552 g MI - 1.186 g I 
	d What is the mole ratio of M to I: 1:1
	How many moles of M were in the original sample: 9.346 x 10^-3
	f: 39.2
	undefined_10: 0.366 g/9.346 x 10^-3 mol
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	contains 574 x 1022 molecules What is the compounds molecular formula: C_3H_6N_6
	undefined_11: 28.57 g C * (1 mol/12.011 g) = 2.379 mol C/2.379 = 14.79 g H * (1 mol/1.008 g) = 4.75 mol H/2.379 = 266.64 g N * (1 mol/14.007 g) = 4.758 mol N/2.379 = 2CH_2N_25.74 x 10^22 molecules * (1 mol/6.022 x 10^23 molecules) = 9.532 x 10^-2 mol12.02 g/9.532 x 10^-2 mol = 126.1 g/molEmpirical mass: 12.011 g/mol + 2(1.008 g/mol) + 2(14.007 g/mol) = 42.041 g/mol126.1/42.041 = 33(CH_2N_2) = C_3H_6N_6


