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•

Alkali metals and NH

4

+

compounds are soluble.

•

Nitrates(NO

3

-

), acetates (CH

3

CO

2

-

), chlorates 

(ClO

3

-

), and

perchlorates

(ClO

4

-

) are soluble.

•

Chlorides(

Cl

-

), bromides(Br

-

), iodides(I

-

), are soluble 

except for Silver(Ag

+

),mercury(I)(Hg

2

+2

), and lead(II)(

Pb

+2

) halides.

•

Sulfates(SO

4

-

2

) are soluble except for

Sr

+2

,

Ba

+2

,

Pb

+2

, and Hg

2

+2

.

•

Hydroxides(OH

-

) are insoluble except for alkali 

metals and NH

4

+

(see#1).

•

Sulfides(S

-

2

), carbonates(CO

3

-

2

), phosphates(PO

4

-

3

), 

and chromates(CrO

4

-

2

) are insoluble except for alkali 

metals and NH

4

+

(see#1).


Avogadros number = 6.022 x 1023 /mol

Grossmont College

Periodic Table

	IA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	VIIA
	NOBLE GASES

	1

H
1.008
	IIA
	
	
	
	
	
	
	
	
	
	
	IIIA
	IVA
	VA
	VIA
	1

H
1.008
	2

He
4.002

	3

Li
6.941
	4

Be
9.012
	
	
	
	
	
	
	
	
	
	
	5

B
10.81
	6

C
12.01
	7

N
14.01
	8

O
16.00
	9

F
19.00
	10

Ne
20.18

	11

Na
23.00
	12

Mg
24.30
	IIIB
	IVB
	VB
	VIB
	VIIB
	   VIII       VIII       VIII
	IB
	IIB
	13

Al
27.00
	14

Si
28.09
	15

P
30.97
	16

S
32.06
	17

Cl
35.45
	18

Ar
39.95

	19

K
39.10
	20

Ca
40.08
	21

Sc

44.96
	22

Ti
47.90
	23

V
50.94
	24

Cr
52.00
	25

Mn
54.94
	26

Fe
55.85
	27

Co
58.93
	28

Ni
58.70
	29

Cu
63.55
	30

Zn
65.38
	31

Ga
69.72
	32

Ge
72.59
	33

As
74.92
	34

Se
78.96
	35

Br
79.90
	36

Kr
83.80

	37

Rb
85.47
	38

Sr
87.62
	39

Y
88.91
	40

Zr
91.22
	41

Nb
92.91
	42

Mo
95.94
	43

Tc
(99)
	44

Ru
101.1
	45

Rh
102.9
	46

Pd
106.4
	47

Ag
107.9
	48

Cd
112.4
	49

In
114.8
	50

Sn
118.7
	51

Sb
121.8
	52

Te
127.6
	53

I
126.9
	54

Xe
131.3

	55

Cs
132.9
	56

Ba
137.3
	57

La
138.9
	72

Hf
178.5
	73

Ta
180.9
	74

W
183.9
	75

Re
186.2
	76

Os
190.2
	77

Ir
192.2
	78

Pt
195.1
	79

Au
197.0
	80

Hg
200.6
	81

Tl
204.4
	82

Pb
207.2
	83

Bi
209.0
	84

Po
(209)
	85

At
(210)
	86

Rn
(222)

	87

Fr
(223)
	88

Ra
226.0
	89

Ac
227.0
	104

Rf
(261)
	105

Db
(262)
	106

Sg
(263)
	107

Bh
(262)
	108

Hs
(265)
	109

Mt
(266)
	110

??
(269)
	
	
	
	
	
	
	
	


	58

Ce
140.1
	59

Pr
140.9
	60

Nd
144.2
	61

Pm
(147)
	62

Sm
150.4
	63

Eu
152.0
	64

Gd
157.3
	65

Tb
158.9
	66

Dy
162.5
	67

Ho
164.9
	68

Er
167.3
	69

Tm
168.9
	70

Yb
173.0
	71

Lu
175.0

	90

Th
232.0
	91

Pa
231.0
	92

U
238.0
	93

Np
(237)
	94

Pu
(244)
	95

Am
(243)
	96

Cm
(247)
	97

Bk
(247)
	98

Cf
(251)
	99

Es
(252)
	100

Fm
(257)
	101

Md
(258)
	102

No
(259)
	103

Lr
(260)


Lanthanide series

Actinide series

1.
(5 points) Give the IUPAC name for the following compounds

a. Al2S3










b. Fe(OH)2









c. LiClO2









d. TiBO3









e. Sb2O5









2. (5 points) Write the correct formula for each of the following compounds

a. cesium hydride







b. nickel(II) perbromate






c. nitrogen monoxide






d. copper(I) oxide







e. calcium phosphate







3. (8 points) A solution of 35.00% oxalic acid (H2C2O4) has a density of 1.204 g/mL.  What volume of this solution will react with 50.00 grams of sodium hydroxide?  
Balanced equation

Moles oxalic acid needed 

moles   
Volume of Oxalic acid solution needed  

mL
4. (8 points) Mr Chemie Aurum is one of the candidates for governor of California.  He believes that the solution to all of our budget problems is to cool down the legislature.  In order to accomplish this task he proposes a new temperature scale.  In this new temperature scale water will boil at –50oC and water will freeze at –200oC.  With the new temperature scale oA (for Aurum), the temperature will always be below zero and thus the legislature will be cool!  The average body temperature of legislators is 37oC.  What will this be in oA?

5. (12 points)Complete the following precipitation reaction with balanced molecular, total ionic, and net ionic equations.
 (NH4)2SO4  +      SrCl2  (  

Balanced total ionic equation

Balanced net ionic equation

--------------------------------------------------------------------------------------------------------

Mg(C2H3O2)  +      NH3  (  

Balanced total ionic equation

Balanced net ionic equation

6. (18 points) Cocaine is a stimulant of the central nervous system that can induce euphoria and is widely abused.  Its molecular formula is C17H21O4N.  Answer the following questions regarding epinephrine.

a. Calculate the molar mass of cocaine.

b. Calculate the mass of cocaine that contains 8.457 x 1025 atoms of carbon.

c. Calculate the number of moles of hydrogen in 3.825 moles of cocaine.

d. Calculate the number of molecules of cocaine that contains 524 atoms of oxygen.

e. Calculate the number of atoms of carbon in a sample of cocaine that contains 2.43 moles of oxygen.

f. Calculate the mass in grams of one molecule of cocaine.

7.  (14 points) For the following balanced redox reaction answer the following questions

16 HCl(aq) + 5 SnCl2(aq) + 2 KMnO4(aq) ( 2 MnCl2(aq) 5 SnCl4(aq) + 8 H2O(l) + 2 KCl(aq) 
a. What is the oxidation state of Mn in KMnO4(aq)?



b. What is the oxidation state of Cl in SnCl2(aq)?




c. What is the element that is oxidized?





d. What is the element that is reduced?





e. What is the oxidizing agent?






f. What is the reducing agent?






g. How many electrons are transferred in the reaction as it is balanced?



8. (8 points) The reaction of methane and water is one way to prepare hydrogen

CH4(g)  +  2 H2O(g)  (  CO2(g)  +  4 H2(g)

a. How many grams of hydrogen can be formed from 250.0 grams of methane?
b. If 115.3 grams of hydrogen are produced, what if the percent yield
9. (12 points) Balance the following redox reactions

a. Au+3(aq) + I2(s) ( Au(s) + IO3-1(aq)  (acidic)

1st half reaction

2nd half reaction

overall reaction

b. HXeO4-1(aq) + Pb(s) ( Xe(g) + HPbO2-1(aq) (basic)

1st half reaction

2nd half reaction

overall reaction in acid (optional)

Overall reaction in base

10. (10 points) You are given a sample of a compound containing C, H, O, and Cl.  Combustion of a 3.288 g sample of the compound results in the formation of 3.364 g of CO2 and 2.754 g of H2O.  If a second sample weighing 1.624 g is decomposed and treated with silver nitrate, a 2.165 g precipitate of AgCl is formed.  Determine the empirical formula of the compound.

% C = 

          
% H = 

         
% Cl = 
         
% O = 



Empirical Formula

C       H      O      Cl   
11. (6 points) Vitamin D has two oxygen atoms per formula unit.  The compound is 4.03% oxygen.  Calculate its molecular mass.

12. (8 points) You have been given a sample of a shiny metal and need to determine whether it is platinum (density = 21.5 g/mL) or gold (density = 19.3 g/mL).  Unfortunately, you are colorblind so you need to determine the identity of the metal using density.  The sample has a mass of 277.3 ± 0.1 g. A graduated cylinder is filled with 25.0 ± 0.3 mL of water and the metal piece is dropped into the cylinder.  The volume rises to 38.8 ± 0.3mL.  What is the density of the metal piece and can you unambiguously determine its identity?

Mass of metal piece


±

g

relative error



Volume of metal piece

±

mL

relative error



Density of metal


±

g/mL

relative error




13. (12 points) You mix 350.0 mL of 0.2554 M sodium phosphate with 250.0 mL of 0.4722 M calcium chloride.  Write the reaction and determine the number of grams of calcium phosphate produced, and the final concentration of all ions in the solution.
Balanced chemical equation (Check with me before you go on to be sure this is correct.)

------------------------------------------------------------------------------------------------------------
Moles Ca3(PO4)2 produced 


Mass Ca3(PO4)2 produced



Moles Na+1 =





[Na+1] = 




Moles PO4-3 = 





[PO4-3] = 




Moles Ca+2 = 





[Ca+2] = 




Moles Cl-1 = 





[Cl-1] = 
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