
Advanced Chem (AP/UCONN ECE) Summer Homework (for entering 19-20 school year) 
 
5 topics of summer homework!  Details below but complete them in the order listed.  At the end of the 
summer, fill in the blanks below with what you think your grade of your understanding is.  Mastered = A+. 
 

1) Ions vs Atoms WS. Your grade of your skills as school starts = ________ 
 

2) Names/Formulas of Compounds WS. Your grade = ______ 
 

3) The Metric System on-line tutorials.  Most time consuming.  Your grade = ________ 
 

4) Units and Constants in Science WS.  Your grade = ________ 
 

5) The Mole WS.  Your grade = _______ 
 
 

 
* E-mail me at wschultz@enfieldschools.org with any questions.  I’ll check it at least weekly. 
 
* Solutions & all web site links at my website at Enfield HS – Science Dept – Mr Schultz – Advanced Chem. 
 
* We will have many quizzes on these when you return in September. 
************************************************************************************ 
 
 
1) Ions vs Atoms WS 
Required Submittal = attached Worksheet with score of 100%.  We’ll redo this in class for a grade. 
 
 
 
2) Names/Formulas of Compounds WS 
Required Submittal = attached Worksheet with score of 100%.  We will redo this in class for a grade. 
 
Practice available at 

http://nhschemistry.org/apchemistry/moodle/mod/resource/view.php?id=29 
To access the practice at that site, 
Click “Login As Guest”, then “Advanced Placement Chemistry”, then “AP Skill Activities” on 
bottom right. Then "Naming: Stock System" or "Writing Chemical Formulas".  Click “New 
Item” to get the problem to show up.  Click “Solution” if you need help. 
 

Review &/or help available at these websites  
http://chemed.chem.purdue.edu/genchem/topicreview/bp/ch2/names.html#top 
 
http://science.widener.edu/svb/pset/nomen_b.html 

 
  



 
3) The Metric System on-line tutorials 
Required Submittal = notebook with all “Practices” and the “Review Quiz” answers neatly labeled 
and written out. 

You will complete the E-Book Chapter 2-“The Metric System”  on-line tutorials.  Only Section 2.1, 2.2, & 
2.4 and the Review QUIZ must be completed, so skip 2.3. 

To access the tutorials, go to https://digital.wwnorton.com/calculations2, then click the eBook tile, then the 
blue Demo box for 2 The Metric System. 

If a "registration" box appears, enter anonymous data (such as name = a , email = b@c.com , school = c). 

 

Read through the text and complete examples as needed.  Record all “Practices” and the “Review Quiz” 
answers neatly labeled and written out. 

 

 
 
4) Units and Constants in Science WS 
Required Submittal = attached Worksheet with score of 100%.  We’ll redo this in class for a grade. 
 

 
 
 

5) Moles WS 
Required Submittal = attached Worksheet with score of 100%.  We’ll redo this in class for a grade. 

 
  



Atoms versus Ions 
 
This is a huge distinction which must be clear.  People don’t help because they often say “sodium” when 
they really mean “sodium ion”.  Statements like “you have too much sodium in your diet” are really pretty 
funny, because if you had any sodium atoms in your diet, they would react with water and cause an 
explosion in your mouth!! 
 
Atom   = smallest unit of a chemical element that retains the properties of that element 
 = have no charge b/c protons = electrons = atomic number on Periodic Table 
 = are what we mean in chemistry class when we say “I have some iron” 
 = atoms of an element can exist all by themselves (you can have Fe atoms alone) 
 = are what everything are made of, even ions! 

= name is simply the element’s name 
= symbol is simply element’s symbol 

 
Ions  = atoms that have gained or lost e- 
 = have a charge 
 = know the charge from Periodic Table or for Transition Metals you must be told it. 
 = ions cannot exist all by themselves.  If there is a positive ion (who lost e-) then there must be a 

negative ion (who gained the e-).  If you get Fe3+ ions, then you definitely got some negative ions too, 
we just might not talk about them. 

 = if you are writing an ion by itself, then it is almost for sure aqueous (aq)! 
 = CATIONS - name is elements name followed by “ion”.  And if a transition metal, then charge in 

Roman Numerals. Ex – Iron ions with a +2 charge are called “Iron(II) ions” 
 = ANIONS – name is elements name with ending changed to -ide.  Ex – sulfur ions called sulfide 
 = symbol is element’s symbol with charge shown to upper right 
 = have substantially different properties than the atoms they formed from 
 
Fill in the tables below comparing atoms of an element to ions of the element 
 Iron Atoms Iron(II) Ions 
Atomic Number 26 26 
Atomic Mass 55.85 55.85 
# protons 26 26 
# electrons 26 24 
Charge Zero = Neutral +2 
Symbol Fe Fe+2 
Alone ever? (Y/N) Yes No 

 
 
 
 Phosphorous Atoms Phosphorous Ions 
Atomic Number 15 15 
Atomic Mass 30.97 30.97 
# protons 15 15 
# electrons 15 18 
Charge Zero = Neutral -3 
Symbol P P-3 
Alone ever? (Y/N) Yes No 

 
  



 Calcium Atoms Calcium Ions 
Atomic Number 20 20 
Atomic Mass 40.08 40.08 
# protons 20 20 
# electrons 20 18 
Charge Zero = Neutral +2 
Symbol Ca Ca+2 
Alone ever? (Y/N) Yes No 

 
 
 Flourine Atoms Fluorine Ions 
Atomic Number 9 9 
Atomic Mass 19.00 19.00 
# protons 9 9 
# electrons 9 10 
Charge Zero = Neutral -1 
Symbol F F - 
Alone ever? (Y/N) Yes No 

 
 
Answer these questions 

1. If you look at the Periodic Table, Ca is a solid and a metal.  We always talk about the “calcium” in 
our milk, but milk does not have any shiny silver metal in it!  Explain. 

Ca in milk is really calcium ions, Ca+2 
 

2. A piece of wire is pure copper.  Atoms or Ions?  Explain. 

Atoms.  Since just Cu, not bonded with anything, & no charge must be atoms. 
 

3. Your tooth paste has fluoride ions in it, even though we usually just say “fluoride”.  If you look at the 
ingredients list, it will say sodium fluoride.  Why don’t they just put fluoride ions in by themselves? 

Ions can never be alone.  A negative ion like F- had to get its e- from somewhere and the positive ion has to be around 
to balance charge 
 

4. You need “iron” for the hemoglobin that transports oxygen in your blood.  Do you need atoms or ions 
of iron? Explain. 

Ions, atoms would be a silver metal and not soluble in blood.  Many ionic cmpds are soluble. 
 

5. Sodium atoms are metallic and dangerously reactive with water.  Chlorine atoms are a gas and are 
highly poisonous, but salt (sodium chloride) is safe and necessary in our diets.  Explain. 

Salt is sodium ions and chloride ions which are unreactive.  They both formed from the prior reaction of their very 
reactive atoms. 
 
  



Names/Formulas of Compounds 
Ionic – has a metal or ammonium (NH4

+) 1st 
Cation 1st – just  name from Periodic Table & charge in Roman Numerals if Transition, Post-Transition, or Inner 
Transition Metal 

 Exceptions you must memorize  –  Ammonium = NH4
+ 

And Zinc, Zn, & Cadmium, Cd, always +2 and Silver, Ag, +1 so their charges are not given 
Anion 2nd – if name ends in –ide then simply element from Periodic Table 

* Annoying Exceptions you must memorize  –  Hydroxide = OH-         and          Cyanide = CN- 
- If name ends in –ate then a polyatomic ion you must memorize 

* Carbonate = CO3
-2  Nitrate = NO3

-  Chlorate= ClO3
- 

* Phosphate = PO4
-3  Sulfate = SO4

-2  Acetate = C2H3O2
-  

 

 Compound Name 
Cation formula 

with charge 
Anion formula 

with charge 
Formula 

1. lithium nitride Li+ N-3 Li3N 

2. lithium nitrate Li+ NO3
- LiNO3 

3. ammonium chloride 
(the only positive polyatomic ion) 

NH4
+ Cl- NH4Cl 

4. magnesium chlorate Mg+2 ClO3
- Mg(ClO3)2 

5. magnesium hydroxide 
(one of 2 polyatomic ions that end in –ide) 

Mg+2 OH- Mg(OH)2 

6. iron(III) sulfate Fe+3 SO4
-2 Fe2(SO4)3 

7. chromium(III) sulfide Cr+3 S-2 Cr2S3 

8. magnesium phosphate Mg+2 PO4
-3 Mg3(PO4)2 

9. sodium acetate Na+ C2H3O2
- NaC2H3O2 

10. cobalt(II) fluoride Co+2 F- CoF2 

11. sodium phosphide Na+ P-3 Na3P 

12. nickel(II) nitride Ni+2 N-3 Ni3N2 

13. nickel(II) nitrate Ni+2 NO3
- Ni(NO3)2 

14. zinc chloride Zn+2 Cl- ZnCl2 

15. barium chloride Ba+2 Cl- BaCl2 

16. silver chlorate Ag+ ClO3
- AgClO3 

17. gold(III) bromide Au+3 Br- AuBr3 

18. lithium bromide Li+ Br- LiBr 

19. potassium iodide K+ I- KI 

20. copper(II) iodide Cu+2 I- CuI2 

21. potassium Iodate K+ IO3
- KIO3 



22. ammonium carbonate NH4
+ CO3

-2 (NH4)2CO3 

23. lithium acetate Li+ C2H3O2
- LiC2H3O2 

24. strontium sulfate Sr+2 SO4
-2 SrSO4 

25. tin(IV) oxide Sn+4 O-2 SnO2 

26. hydrogen cyanide 
(one of 2 polyatomic ions that end in –ide) 

H+ CN- HCN 

27. Chromium(III) chlorate Cr+3 ClO3
- Cr(ClO3)3 

28. calcium carbonate Ca+2 CO3
-2 CaCO3 

29. Silver acetate Ag+ C2H3O2
- AgC2H3O2 

30. Titanium(IV) acetate Ti+4 C2H3O2
- Ti(C2H3O2)4 

31. Cadmium Phosphide Cd+2 P-3 Cd3P2 

32. Zinc phosphate Zn+2 PO4
-3 Zn3(PO4)2 

33. Potassium sulfate K+ SO4
-2 K2SO4 

34. Copper(I) nitrate Cu+ NO3
- CuNO3 

35. Aluminum phosphate Al+3 PO4
-3 AlPO4 

36. Barium hydroxide Ba+2 OH- Ba(OH)2 

37. Rubidium carbonate Rb+ CO3
-2 Rb2CO3 

38. Ammonium acetate NH4
+ C2H3O2

- NH4C2H3O2 

39. Magnesium cyanide Mg+2 CN- Mg(CN)2 

40. Lead(II) phosphate Pb+2 PO4
-3 Pb3(PO4)2 

 
 

 Compound Formula 
Cation 
formula with 
charge 

Anion formula 
with charge Compound Name 

41. LiOH Li+ OH- Lithium hydroxide 

42. PbO 

Pb2+ 
(use anion 
charge to 
determine 
cation charge!) 

O-2 

Lead(II) oxide 

43. Na2CO3 Na+ CO3
-2 Sodium carbonate 

44. FePO4 Fe+3 PO4
-3 Iron(III) phosphate 

45. Ni2(SO4)3 Ni+3 SO4
-2 Nickel(III) sulfate 

46. KC2H3O2 K+ C2H3O2
- Potassium acetate 

47. FeN Fe+3 N-3 Iron(III) nitride 



48. ZnCl2 Zn+2 Cl- Zinc chloride 

49. KBr K+ Br- Potassium bromide 

50. Cr(CN)2 Cr+2 CN- Chromium(II) cyanide 

51. Ba(OH)2 Ba+2 OH- Barium hydroxide 

52. Li2S Li+ S-2 Lithium sulfide 

53. Li2SO4 Li+ SO4
-2 Lithium sulfate 

54. AgNO3 Ag+ NO3
- Silver nitrate 

55. CaI2 Ca+2 I- Calcium iodide 

56. (NH4)3N NH4
+ N-3 Ammonium nitride 

57. Ca(NO3)2 Ca+2 NO3
- Calcium nitrate 

58. Cu(ClO3)2 Cu+2 ClO3
- Copper(II) chlorate 

59. CaCO3 Ca+2 CO3
-2 Calcium carbonate 

60. AlPO4 Al+3 PO4
-3 Aluminum phosphate 

61. K2S K+ S-2 Potassium sulfide 

62. TiO2 Ti+4 O-2 Titanium(IV) oxide 

63. V2S5 V+5 S-2 Vanadium(V) sulfide 

64. Sc(NO3)3 Sc+3 NO3
- Scandium(III) nitrate 

65. Co2O3 Co+3 O-2 Cobalt(III) oxide 

  



Covalent – only non-metals !   Except ammonium (NH4
+) means Ionic. 

 Use Latin prefixes for number of atoms of each element, except leave off mono- on 1st 
element.  Prefixes:  mono-, di-, tri-, tetra-, penta-, hexa-, hepta-, octa-, nona-, deca-. 

 -ide at end of 2nd element 

 Compound Name 1st Prefix (or 
lack of) means 

2nd Prefix 
means 

Compound Formula 

66. 
Carbon monoxide 

NOTE – sometimes vowels are left out 
between prefix & element name 

1 1 
CO 

67. Diphosphorous pentoxide 2 5 P2O5 

68. Chlorine tri-oxide 1 3 ClO3 

69. Hexacarbon decahydride 6 10 C6H10 

70. Trinitrogen monoxide 3 1 N3O 

 Compound Formula 
1st Prefix (or 
don’t need 
one) 

2nd Prefix 
Compound Name 

71. SO2 Not needed Di Sulfur di-oxide 

72. I2O4 di Tetra Di-iodine tetroxide 

73. N3Cl5 Tri penta Trinitrogen pentachloride 

74. SeBr6 Not needed hexa Selenium hexabromide 

75. C2H4 di Tetra Dicarbon tetrahydride 

 
Ionic & Covalent Mixed 

 Compound Name Ionic or 
Covalent 

Charges or 
Prefixes 

Compound Formula 

76. Sodium sulfate I C Na2SO4 

77. Trisulfur hexoxide C P S3O6 

78. Iron(III) carbonate I C Fe2(CO3)3 

79. Magnesium hydroxide I C Mg(OH)2 

80. Ammonium sulfate I C (NH4)2SO4 

81. Nitrogen Trihydride C P NH3 

82. Nickel(II) chlorate I C Ni(ClO3)2 

83. Aluminum nitrate I C Al(NO3)3 

84. Dicarbon tetrasulfide C P C2S4 

85. Calcium acetate I C Ca(C2H3O2)2 

 
  



Units & Constants in Science 
Any number you record in Science must have a unit.  If you don’t give a unit, then it is -1!  If you give the 
wrong unit, it is -1/2! 
Measuring  &  Fundamental Units 
All measuring devices have the unit on them.  Look closely! 
We mainly measure mass & volume in chemistry class. 

1) Look at our scales.  What unit do they measure in? Make sure they show that unit. __grams (g)__ 
 

2) Look at a graduated cylinder.  What unit do they measure in? ___milliliters (mL)_______ 
 

3) We will often need to convert mL to Liters.  How do you do that? _______________ 

Divide by 1000  or  move decimal point 3 places to left (number gets smaller since unit got bigger) 
4) You must memorize that.  How will you remember it? __________________________ 

You pick - Divide by 1000, move decimal point 3 places to left, number gets smaller since unit got bigger, King Henry… 
 

Calculations  &  Derived Units 
So after all calculations, you must record your answer with units! 
In calculations, units act just like numbers.  Sometimes they cancel or get squared or just get carried along, 
but you have to track them. 

EX) Finding density.         6 grams / 10 ml = 0.6 g/ml 
EX) Finding Force from F = ma.  F = 5 kg * 9.8 m/s2 =   49 kg•m/s2 =  49 Newtons 

 1 Newton (N) = 1 kg•m/s2  
 NOTE – the • is used between units that are in the same part of the fraction 
 Sometimes we use “Derived Units” like Newtons that combine fundamental units 
 The most common one we use in Chemistry is Molarity, M.  M = moles/Liter. 

 
 

5) Calculate the number of moles/L in a solution if there are 0.45 moles in 250 ml. ______________ 

1.8 mol/L  more often expressed as 1.8 M 
6) If k = 6 M/atm and P = 3 atm, use C=kP to calculate C. __________________ 

18 M since atm cancels out 
7) If G = TΔS and T = 298 K and ΔS = 46 kJ/K, calculate G. _________________ 

13,708 kJ since K cancels out 
8) If Q = RS/T and R = 46 kg/m, S = 12 m/s, & T = 273 K. _________________ 

2.02 kg/s•K     since m cancelled out 
Constants 
Often we have constants in equations, such as π in A = πr2.  In this case the constant π has no units, but in 
science most constants have units.  You will usually be given the constants with their units, so you can use 
the units as a “cheat sheet” for what units you need for the variables. 
 
The best example is R in the ideal gas law.   The Law is PV=nRT where 
 
P = pressure in atmospheres (atm)    n = number of particles in moles 
V = volume in Liters (L)     T  = temperature in Kelvin 
 

So R = 0.0821 
⋅

⋅
 

 



 
9) Here I’ll show how these units make sense by showing cancellation within the formula. 

( P in atm) (V in L)  =  (n in moles) (R in 
⋅

⋅
) (T in K) 

 
Notice the moles and K on the right side cancel, leaving 
 
atm • L = atm • L           so that is why R needs those units 
 

10) Calculate V if P=2 atm, n = 3 moles, & T = 300 K.  What unit will V have?   __________________ 

36.945 L  since atm, moles, & K cancel with units in R leaving just L uncancelled 
Another famous constant is the Gravitational Constant, G = 6.674 x 10-11 N•m2/kg2 . 
which is used in the formula 𝐹 = 𝐺    where the subscripts 1 and 2 refer to different object’s masses. 

11) So by looking at G’s units, what unit must distance, d be in? _______  Masses m1 & m2? ______ 

d in meters (m),   Masses in kg 
12) Why is meters squared in G’s units? ___________ 

Because d is squared in the formula, so need to cancel m2 

13) What unit will the Force, F come out in? _______ 

N = Newtons since m2 and kg2 will cancel 
14) Show how these units make sense by showing cancellation within the formula. ______ 

𝐹 = 𝐺 𝑤𝑖𝑡ℎ 𝑢𝑛𝑖𝑡𝑠 
 ⋅ 

  𝑥 
         

   
     so F comes out in N, Newtons 

 

Another important formula is ln =  −     where this R = = 8.31 
⋅

 

15) What unit do you think the 2 T’s must be in? ___________ 

Kelvin 
16) What units do you think Ea is in? ____________ 

Joules/mol 
17) The units of k2 and k1 don’t matter but do have to be the same as each other.  Explain. 

Because it’s division their units will cancel, so does matter 
 

18) Show how these units make sense by showing cancellation within the formula.  

𝑙𝑛
𝑘  𝑖𝑛 𝑤ℎ𝑎𝑡𝑒𝑣𝑒𝑟 𝑢𝑛𝑖𝑡

𝑘 𝑖𝑛 𝑤ℎ𝑎𝑡𝑒𝑣𝑒𝑟 𝑢𝑛𝑖𝑡
 =

−𝐸𝑎 𝑖𝑛 𝐽𝑜𝑢𝑙𝑒𝑠/𝑚𝑜𝑙

𝑅 𝑖𝑛 
𝐽

𝑚𝑜𝑙 ⋅ 𝐾

  
1

𝑇  𝑖𝑛 𝐾
−  

1

𝑇  𝑖𝑛 𝐾
 

Note – all units cancel since when you take a log or ln or have a variable in an exponent, all units go away 
Note – Kelvin is in the denominator with T2 & T1, but for R Kelvin really ends up in the numerator since in the 
denominator 2x, so K’s cancel 
Consider the made up equation V = k*W/t. 

19) If W has units of N*m and t has units of seconds, what must be the units of k if V comes out in N?  

Sec/meters 
20) For F = md/t2 where m = mass in kg, d = distance in m, & t = time in seconds, what’s the units of F? 

Kg•m/s2  which becomes the derived unit, the Newton, N 
  



Mole Practice Problems      Name__________________________ 
 
 
 

1. Find the mass of 0.89 mol of calcium chloride. 
ANS = 98.77 g 

 
 
 
 

2. A bottle of lead (II) sulfate contains 158.1 g. 
 How many moles are in the bottle? ANS = 0.52 moles 

 
 
 
 

3. Find the mass of 1.112 mol of hydrogen fluoride.  ANS = 22.25 g 
 
  
 
 

4. Determine the number of moles of C5H12 that are in 362.8 g of the compound.  ANS = 5.03 moles 
 
 
 
 

5. Find the mass of 0.159 mol silicon dioxide. ANS = 9.55 g 
 
 
 
 

6. You are given 12.35 g of C4H8O2.  How many moles of the compound do you have? ANS = 0.14 mol 
 
 
 
 

7. Find the mass of 3.66 mol of nitrogen gas. ANS = 102.52 g 
 
 
 
 

8. A bottle of potassium permanganate contains 66.38 g.  How many moles?  ANS = 0.42 mol 
 
 
 

9. How many moles if 6 L of 0.4 M HI solution?  ANS = 2.4 moles 
 
 
 

10. How many Liters of 3 M NaOH solution are needed to get 0.5 moles?  ANS = 0.167L = 167 ml 
 
 

Moles 

Mass 
(g) 

Liters Solution 

Particles 

Liters x Molarity = moles 
 

Molar Mass (MM) 
Avogadro’s 
Number, NA 



11. What is the Molarity of a 6 L solution if it has 4 moles KI in it?  ANS = 0.67 M 
 
 
 

12. How many moles of barium nitrate contain 6.8 x 1024 formula units?  ANS = 11.3 moles 
 
 
 

13. Determine the number of atoms that are in 0.58 mol of selenium.  ANS = 3.5 x 1023 atoms 
 
 
 

14. Determine the number of atoms in 1.25 mol of oxygen gas. ANS=1.5x1024 atoms (remember it’s O2) 
 
 
 

15. How many moles of magnesium bromide contain 5.38 x 1024 formula units? ANS = 8.9 mol 
 
 
 

16. Determine the number of formula units that are in 0.668 mol of silver nitrate. ANS = 4.0x1023 units 
 
 
 

17. How many moles of ethane, C2H6, contain 8.46 x 1024 molecules?  ANS = 14 moles 
 
 
 

18. Determine the number of formula units in 1.48 mol of sodium fluoride.  ANS = 8.9x1023 units 
 
 
 
2-steps 

19. How many formula units are in 3.5 g of sodium hydroxide? ANS = 5.3x1022 units 
 
 
 
 

20. If you burned 6.10 x 1024 molecules of ethane, C2H6, what mass did you burn? ANS = 304.7 g 
 
 
 
 

21. How many formula units are in 5.1 g of titanium (IV) oxide?  ANS = 3.8x1022 units 
 
 
 
 

22. How many molecules of HF are in 0.4 L of 0.2 M HF?  ANS = 4.8x1022 molecules 
 
 
 



 
23. What is the mass of 3.62 x 1024 molecules of methanol, CH3OH?  ANS = 192.7 g 

 
 
 
 

24. How many formula units are in 1.4 g of lead (II) chloride?  ANS = 3.0x1021 units 
 
 
 
 

25. Determine the mass of 9.24 x 1024 molecules of decane, C10H22.  ANS = 2,184 g 
 
 
 
 

26. How many molecules are in 5.6 g of H2S?  ANS = 9.9x1022 molecules 
 
 
 
 
 

27. 8.9 L of 0.2 M NaOH contains how many grams of NaOH?  ANS = 71.2 g 
 
 
 
 

28. 6 g of NaOH can make how many Liters of 0.2 M NaOH solution?  ANS = 0.75 L = 750 mL 
 
 
 
 

29. 1.2 x 1025 molecules of HF has a mass of ?  ANS = 398.9 g 
 
 
 
 
 

30. How many grams of LiOH needed to make 0.25 L of 3.0 M solution?  ANS = 17.96 g 
 
 
 


