AP Chemistry Summer Diagnostic Practice Problems

Part I Chemical Formulas:
1. Write formulas for the following: 	2. Name each of the following:
a. barium sulfate ________________	a. CuSO4 ______________________
b. ammonium chloride ___________	b. PCl3 _______________________
c. chlorine monoxide ____________	c. Li3N ______________________
d. silicon tetrachloride ___________	d. BaSO3 _____________________
e. magnesium fluoride ___________ 	e. N2F4 _______________________
f. sodium oxide ________________ 	f. KClO4 ______________________
g. sodium peroxide _____________	g. NaH _______________________
h. copper(I) oxide ______________ 	h. (NH4)2Cr2O7 _________________
i. zinc sulfide _________________		i. HNO2 *_______________________
j. potassium carbonate __________ 	j. Sr3P2 ________________________
k. hydrobromic acid ____________ 	k. Mg(OH)2 ____________________
l. perchloric acid _______________	l. Al2S3 ________________________
m. lead(II) acetate ______________	m. AgBr _______________________
n. sodium permanganate _________ 	n. P4O10 _______________________
o. lithium oxalate _______________ 	o. HC2H3O2* ____________________
p. potassium cyanide ____________	p. CaI2 ________________________
q. iron (III) hydroxide ___________ 	q. MnO2 _______________________
r. silicon dioxide _______________ 	r. Li2O ________________________
s. nitrogen trifluoride ___________ 	s. FeI3 ________________________
[bookmark: _GoBack]t. chromium(III) oxide __________		t. Cu3PO4 _____________________
u. calcium chlorate _____________ 	u. PCl5 _______________________
v. sodium thiocyanate ___________ 	v. NaCN ______________________
w. nitrous acid _________________ 	w. HF * _______________________
*Name as acids.

Part II Chemistry Basics
1. An empty vial weighs 55.32 g.
a. If the vial weighs 185.56 g when filled with liquid mercury (d=13.53 g/cm3), what is its volume?
b. How much would the vial weigh if it were filled with water (d= 0.997 g/cm3 at 25˚C)?

2. Underline the significant zeros in the following numbers
a. 5.08	 b. 508 	c. 5.050x103 		d. 0.05080

3. Round the following numbers to 3 significant figures
a. 4325	b. 6.873x103	c. 17,354

4. Perform the indicated operations and round your answers to the proper number of significant figures. Assume that all answers were obtained from measurements.
a. (2.11x10-3) + (1.54x10-3)
b. 1.54x10-3 + 2.11x10-2
c. (4.56 + 18.7)/1.23x102
d. (1.23x10-2)(4.56+1.87)

5. Galena, a mineral of lead, is a compound of the metal with sulfur. Analysis shows that a 2.34 g sample of galena contains 2.03 g of lead. Calculate the
a. Mass of sulfur in the sample
b. Mass fractions of lead and sulfur of galena
c. Mass percents of lead and sulfur in galena

6. Chlorine has three naturally occurring isotopes	 , 		. What is the mass number of each isotope? How many protons, neutrons, and electrons are present in each?

7. Copper has two naturally occurring isotopes, with isotopic mass of 62.9396 and 64.9278 amu respectively, what is the percent abundance of each isotope?

8. An ionic compound forms when calcium (Z=20) reacts with iodine (Z=53). If a sample of the compound contains 7.4x1021 calcium ions, how many iodide ions does it contain?

9. Calculate each of the following quantities:
a. Total number of ions in 38.1 g of CaF2
b. Mass in milligrams of 3.58 mol of CuCl2· 2H2O
c. Mass in kilograms of 2.88x1022 formula units of Bi(NO3)3· 5H2O

10. What is the molecular formula of each compound?
a. Empirical Formula CH (Molar mass = 78.01 g/mol)
b. Empirical Formula C7H4O2 (Molar mass = 240.20 g/mol)

11. Determine the empirical formula of each of the following compounds:
a. 0.039 mol of iron atoms combined with 0.052 mol of oxygen
b. 0.903 g of phosphorus combined with 6.99 g of bromine
c. A hydrocarbon with 79.9% Hydrogen 20.1% carbon

12. Predict the products and write the balanced equation
a. Copper (II) nitrate solution reacts with potassium hydroxide solution
b. Hexane burns in oxygen
c. Calcium chloride and sodium phosphate react

13. A mixture of 0.0359 g of hydrogen and 0.0175 mol of oxygen in a closed container is sparked to initiate a reaction.
a. Write a Balanced Equation
b. How many grams of water can form?
c. Which reactant is in excess?
d. How many grams of the excess reactant remain?

14. Calculate each of the following quantities:
a. Volume in liters of 2.26 M potassium hydroxide that contains 8.42 g of solute?
b. Number of Cu2+ ions in 52 L of 2.3 M copper (II) chloride
c. Molarity of 275 mL of solution containing 0.135 mol of glucose

15. Which reactant is in excess and by how many moles when 350.0 mL of 0.210 M sulfuric acid reacts with 0.500 L of 0.196 M sodium hydroxide?
a. Write a Balanced Equation
b. Reactant in excess
c. Moles of excess reactant left over

16. What is the effect of the following on the volume of 1 mol of an ideal gas?
a. The pressure is reduced by a factor of 4 (at constant T)
b. The pressure changes from 760 torr to 202 kPa, and the temperature changes from 37˚C to 155 K
c. The temperature changes from 305 K to 32˚C, and the pressure changes from 2 atm to 101 kPa.

17. How many grams of potassium chlorate decompose to potassium chloride and 638 mL of O2 at 128˚C and 752 torr?
a. Balanced equation
b. Mass of potassium chlorate


