
Chemistry 30S






Chemical Reactions Unit Test 2
PART 1:

True/False:
	
	
	1. Isotopes are atoms of the same element that have different number of protons

	
	
	2. Anions have a negative charge

	
	
	3. The volume of a gas can always be found to be 22.4L/mol

	
	
	4. Ionic bonds share electrons

	
	
	5. Molar mass is affected by the coefficients in a balanced equation

	
	
	6. The mole is a physical count of particles

	
	
	7. The chemical formula for Mercury (II) Carbonate is Hg(CO3)2

	
	
	8. The chemical name for CuNO​2  is Copper (II) Nitrite

	
	
	9. Molar mass units are particles/mol

	
	
	10. A mole ratio show the relative proportions of particles


Multiple Choice: 

1. How many molecules are in 2.34 mol of Cr(NO2)3?

a. 7.02 molecules

b. 4.20 x 1024 molecules

c. 1.40 x 1024 molecules

d. 2.80 x 1024 molecules

2. The molecular mass of water, H2O, is ________ g/mol
a. 2.0
b. 16.0
c. 17.0
d. 18.0
3. What is the mass, in grams, of 2.4 moles of sulfur atoms?

a. 0.075 g

b. 0.038 g

c. 150 g

d. 77 g

4. All of the following are equal to Avagadro’s number EXCEPT the number of _________.

a. Molecules of nitrogen in 1 mol of N2
b. Atoms of gold in 1 mol of Au

c. Formula units of sodium phosphate in 1 mol of Na3PO4
d. Molecules of carbon monoxide in 1 mol of CO 

e. The number of atoms of bromine in 1 mol of Br2

5. The limiting reagent in a chemical reaction is the _______ that is __________.
a. Reactant, in excess

b. Product, left over

c. Reactant, used up

d. Product, used up

6. Consider the following reaction

Cs + H2O ( H2 + CsOH


Which statement about the above reaction is true?
a. 2 g of Cs will react with 2 moles of water

b. 2 moles of cesium will produce 2 moles of hydrogen

c. 2 moles of water will produce 2 g of hydrogen

d. 2 g of water will produce 2 g of hydrogen 

7. The number of moles equivalent to 23.0 grams of nitrogen oxide, NO2, is _______.

a. 0.500

b. 1.00

c. 2.00

d. 1.500

8. How many molecules are there in 0.035 moles of CO2?

a. 1.5 molecules

b. 5.8 x 10-26 molecules

c. 2.1 x 1022 molecules

d. 1.8 x 1018 molecules

9. One mole of N2O4 contains _______________.

a. Two atoms of nitrogen

b. Four atoms of oxygen

c. Four moles of oxygen atoms

d. Six molecules of N2O​4
10. If a single molecule of CO2 has a mass of 44.0 amu, then 6.02 x 1023 molecules have a mass of _________ grams.

a. 6.02 x 1023
b. 44.0

c. 88.0

d. 265
11. An unknown gas is found to consist of 10.48 g of nitrogen and 11.96 g if oxygen. What is the percentage composition of this gas?

a. 28.6% N, 71.4 % O

b. 46.7%N, 53.3%O

c. 53.3% N, 46.7% O

d. 74.5% N,  25.5% O

12. What is the empirical formula for question 11?

a. NO

b. N2O

c. N2O2
d. N3O3
PART 2:


Short Answer:

1. What is the molecular mass and the molar mass of Calcium Chloride (show your work and include units) and briefly explain how they are different. 
2. The molecular formula for hydrogen peroxide is H2O2.

a. What is its empirical formula?

b. Draw an illustration of hydrogen peroxide’s empirical formula and its molecular formula.

c. How are the two different? 

d. How are they similar?

3. Balance the following equations:
a. 
b. ____ Pb + ____ H3PO4 ( ____ H2 + ____ Pb3(PO4)2
c. ____ Zn + ____ H2SO4 ( ____ ZnSO4 + ____ H2


4. a.
What is the mole ratio for Na2S and NaCl in question 1a.? Write this symbolically and 

explain in a sentence what this means.
b. 
What is the mole ratio for Zn and H2SO4 in question 1c.? How many H2SO4 molecules
will react with 2 moles of Zn?

5. Carbon Dioxide, CO2 exists as a gas until -78.5oC  when it becomes the solid known as dry ice. However, the same quantity of gaseous CO2 will not occupy the same amount of space at all temperatures. 

a. At 25oC and standard pressure (1atm) CO2 has a density of 1.79 g/L, calculate the volume of 2 moles of CO2:
b. Circle whether you expect the volume of CO2 to increase or decrease at STP (Remember: Standard  temperature is 0oC, Standard pressure is 1 atm). Compare what the molecules are doing at both temperatures and use this to explain your choice.
c. Calculate the actual volume of 2 moles CO2 at STP. 

PART 3:


Long Answer:

1. a 
Analysis of ibuprofen, a common headache remedy, yields percent composition of 

75.7% 
C, 8.80 % H, and 15.5% O. Find its emperical formula.

b. 
The sample is found to have a molar mass of 206 g/mol. What is its molecular formula?
2. a.
Balance the equation by drawing the appropriate number of atoms and molecules in the 
beakers and writing the numeric ratio in the space provided.



b. What volume of H2 will be produced if you have 1 mol of H​2O? Assume the reaction is performed at STP.
c. What mass of H2 will be produced if you have 1 mol of H​2O? 
d. If you have 4.48 L of H2 gas produced how many moles of Na and moles of H2O reacted?
e. If 4.816 x 1023 particles of NaOH were produced how many moles of Na reacted?
f. What mass of Na would you need to produce 3 mole of H2?
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