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To future AP/DE Chemistry Students, 

 

 We are very excited to have so many promising students sign-up for AP/DE Chemistry.  Often 

called the “central science”, chemistry is truly the best class you will ever take in high school.  Our goal is 

to prepare you for the AP exam, for college chemistry and for life as an informed member of our republic.  

You will learn to move beyond the memorization of subject matter (although it is often a useful tool) and 

move towards the challenge of applying, analyzing and thinking deeply.  This will help you in every 

single subject you take henceforth!  Whether or not you plan to be a science or engineering major this 

class will help you tremendously. 

 

 You are among the best students at SBHS and we know that you are up to the challenge of AP/DE 

Chemistry.  Be forewarned that you will be working hard in this class... much harder than you have 

worked in other classes.... and according to past students, much harder than in any high school class you 

will take.  I promise that you will be pushed!  But we also promise that you will have support when you 

need it and the help you need to achieve beyond where you ever thought you could! 

 

 THIS SUMMER ASSIGNMENT IS VOLUNTARY!!!  This assignment is a voluntary activity 

for those who wish for a bit of review or want to polish off the rust.  We will conduct a general review of 

first-year chemistry material during the first two class meetings (typically the first week of school).  then 

we will have an assessment on the material.  We will then immediately begin Big Idea 1, which involves 

chapters-4, 7.   

 You may sign-out an AP text to help you do the summer assignment if you wish.   

 You need to come to class next year with a large 3-ring binder (to be used only for this class), 

loose-leaf paper, dividers, a scientific calculator capable of performing two-variable statistics, a 

highlighter, pencils, and 2 colored pens (not blue or black).  This will get you started for the year...more to 

follow in September. 

 

 

We look forward to seeing you all next fall!  Enjoy your summer! 
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Show ALL work and units.  Use significant figures.  Neatly organize your work. 

Atoms and Molecules 

1. Determine the missing values for each atom listed. 

 

 

 

 

2.   Write the valence electron configuration for  

 a.  P2-    

 b. Al3+   

3. For each compound:  draw the structure, state the geometry and state the polarity. 

 a.  PF3 

 b.  C2H4O 

4. Write and name the compound formed by the combination of these ions 

 a.  Mg2+ + Br1-     

 b.  Al3+ + CO3
2-     

 c.  NH4
1+ + SO3

2-     

 d.  Ti3+ + PO3
3-     

 

Conversions 

5. A mole of hydrogen atoms contains 6.02 x 1023 atoms and occupies 22.4 L.  How many hydrogen atoms are contained in 

25.00 mL of this gas? 

6. A sample of seawater contains 0.075 g of sodium chloride per mL of solution.  How many moles of sodium chloride are 

there per liter of this solution? 

7. Convert  7.098 mol of CO2 to grams of CO2. 

8. Convert  4.12 x1021 molecules of SiO2 to grams of SiO2 

Significant Figures 

9. Express the answer to each of the following calculations with the correct number of significant figures. 

  a. 80 cm +  13.0 cm  

  b. (0.0130 mm)(2.4 mm)  

  c. 2.3  x  1.45  +  10.6  

  
155

25 Mn  

  Number of protons _______ 

  Number of electrons _______ 

  Number of neutrons _______ 

  Atomic number _______ 

  Atomic mass _______ 

  
375

33 As  

  Number of protons _______ 

  Number of electrons _______ 

  Number of neutrons _______ 

  Atomic number _______ 

  Atomic mass _______ 
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Reaction Prediction  

10. This is an optional, nongraded section.  For each set of reactants:  state the type of reaction, write the formulas of the 

reactants and predict the products 

 a. Solid sodium carbonate is heated. 

 b. Aqueous solutions of potassium sulfate and zinc phosphate are mixed. 

 c.  Liquid bromine and sodium iodide are mixed. 

 d. Solid calcium oxide is added to water. 

Equation Writing and Balancing 

 Balance each equation.  Write the formulas where required. 

11. __Zn      +  __H2SO4 → __ZnSO4 + __H2 

12. __H2O → __H2 + __O2 

13. __HNO3 + __LiOH → _H2O + __LiNO3 

14. mercury (II) oxide → mercury  + oxygen 

15. nitrogen + hydrogen  → ammonia 

16. copper  + iron (III) nitrate →     copper (II) nitrate + iron 

Determining Oxidation Numbers 

 Determine the oxidation number of the underlined atom.  [Note – the overall charge of the molecule is equal to the sum 

of the oxidation numbers of each individual atom] 

17. Cr2O7
2-  Cr =     

18. NiCl3  Ni =     

19. Fe2O3  Fe =     

20. P4O6  P =     

Molecular and Empirical Formulas 

21. A certain compound was analyzed and found to have the following composition:  54.6g carbon, 9.0g hydrogen and 

71.1g oxygen.  The molar mass of this compound is 90.0.  What are the empirical and molecular formulas of this 

compound? 

22. A gaseous compound is found to have the following composition:  30.5% nitrogen, and the rest oxygen.  The molar 

mass of this gas is 91.8.  What are the empirical and molecular formulas of the compound? 

Acid Base Problems 

23. If a solution has a hydrogen ion concentration of 1.0 x 10-7 M, what is the pH of the solution?  

24. What is the pOH of a solution that has a hydrogen ion concentration, [H+], of 2.4 x 10-5? 

Gas Law Problems 

25. A gas collected on a 27.5 C day when the atmospheric pressure was 1.12 atm had a volume of 252.4 mL.  A day later 

when the temperature was 25.0 C, that volume had changed to 248.8 mL.  What was the atmospheric pressure on the 

second day? 
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26. Calculate the density of carbon monoxide gas at STP. 

27. What mass of oxygen is contained in a 3.50 L tank where the temperature is 50.0 C and the pressure is maintained at 

4.5 atm? 

28. What pressure will be exerted by each of the gases in the following mixture if the total pressure of the mixture amounts 

to 768.8 torr?   0.500 g H2, 0.245 g O2 and 0.335g N2 

Energy 

29. Calculate the amount of heat needed to heat 40.0 g of water from 25.0 C to 60.0 C, specific heat of 4.184 J/g C.   

30. How much heat is needed to evaporate 125 g of Sb if the heat of vaporization is 380 cal/g? 

31. A reaction begins with the reactants at 120.0 J of energy.  When the reaction is over the products have 95.0 J of energy.  

What is the heat of reaction?  Is this reaction exothermic or endothermic? 

Stoichiometry 

32. When aluminum is heated with oxygen, aluminum oxide is produced.   What mass of oxygen is needed to react with 

25.0 g of aluminum?  Al  +  3/2O2    Al2O3 

33. When sodium carbonate reacts with hydrochloric acid, the carbonic acid that is formed immediately breaks down into 

carbon dioxide and water.  What mass of sodium carbonate would have been originally present if 5.0 L of carbon 

dioxide was produced?  [hint - molar volume of a gas is 22.414 L/mol]  Na2CO3  +  HCl    NaCl  +  CO2  +  H2O 

34. In the human body, the toxic compound hydrogen cyanide is neutralized by the acid, H2S2O3, according to the reaction:   

HCN  +  H2S2O3     HCNS   +   H2SO3.  If 1.000 mg of H2S2O3, is available in the body, will this be enough to 

neutralize 2.000 mg of HCN swallowed by a person?  [hint – focus on the mole ratios needed] 

Half-Life      This is not review, however if you know that for radioactive decay:  
  ]A[nt]A[n

2
1t

2n 







 , where ]A[ is 

the original concentration or mass, [A] is the present concentration or mass, t is time, and t1/2 is the half-life. 

35. A radioactive isotope of radon has a half-life of 3.8 days.  How long will it be before only 1/16th  of the original sample 

of radon remains? 

36. A meteorite strikes the earth in western Wyoming.  Chemical analysis shows that it contains 44.62 kg if radioactive 
59Fe.  How much of this isotope will remain in the meteorite after 220 days? 

37. A sample of 67Ga was ordered by a research lab.  When received in the lab the mass was 492 g.  Today the mass is only 

15 g.  How long ago was the 67Ga received in the lab? 

Half Life of Selected Isotopes 

Isotope Half-Life Isotope Half-Life 

14C 5720 y 59Fe 44.3 d 

60Co 5.26 y 131I 8.0 d 

67Ga 75 h 15O 1.97 m 

198Au 2.69 d 32P 14.3 d 

3H 12.5 y 239Pu 24,360 y 
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