Chemistry 141					Name 					
Dr. Cary Willard
Exam 1b 						February 25, 2013
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All work must be shown to receive credit.  Give all answers to the correct number of significant figures

Avogadros number = 6.022 x 1023 /mol
4 quarts = 1 gallon
36 in = 1 yard
12 in = 1 ft
1 cc = 1cm3 = 1 mL
Area of a circle = r2
Volume of a sphere = 4/3 r3
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Multiple Choice (30 points) – Give the best answer for each of the following questions.


1) Bromine belongs to the ________ group of the periodic table. 
a) 
b) alkali metal 
c) noble gas 
d) halogen 
e) alkaline earth metal 


2) Which one of the following statements about temperature scales is false? 
a) The freezing point of water on theCelsius scale is 0 degrees. 
b) The boiling point of water on the Fahrenheit scale is 212 degrees. 
c) TheCelsius degree is smaller than the Fahrenheit degree. 
d) All temperatures on the Kelvin scale are positive numbers. 

3) Which of the following statements does not describe a chemical property of oxygen? 
a) The pressure is caused by collision of oxygen molecules with the sides of a container. 
b) When coal is burned in oxygen, the process is called combustion. 
c) Iron will rust in the presence of oxygen. 
d) Oxygen combines with carbon to form carbon dioxide gas. 

4) Which of the following is not explained by Dalton's atomic theory? 
a) the existence of more than one isotope of an element 
b) the law of multiple proportions 
c) conservation of mass during a chemical reaction 
d) the law of definite proportions 

5) Which of the following two atoms are isotopes? 
a) 
b) 

and 
c) 

and 
d) 

and 
e) 

and 


6) 
How many protons (p) and neutrons (n) are in an atom of 
a) 
b) 52 p, 38 n
c) 90 p, 38 n
d) 38 p, 90 n
e) 38 p, 52 n


7) A banana split is an example of 
a) 
b) a heterogeneous mixture. 
c) an element. 
d) a homogeneous mixture. 
e) a compound. 


8) How many electrons are in the ion, P3-? 
a) 
b) 12
c) 18 
d) 28 
e) 34 




9) Which of the compounds, Li3P, PH3, C2H6, IBr3, are ionic compounds? 
a) only Li3P 
b) only C2H6 
c) PH3, C2H6, and IBr3 
d) Li3P and PH3 

10) The solid compound, Na2CO3, contains 
a) Na+, C4+, and O2- ions. 
b) Na2CO3 molecules. 
c) Na+ ions and CO32-ions. 
d) Na2+ and CO32- ions. 

11) How many H+ ions can the acid H3PO4 donate per molecule? 
a) 
b) 0 
c) 1 
d) 2 
e) 3 


12) Which statement about diluted solutions is false? When a solution is diluted 
a) the concentration of the solution decreases. 
b) the number of moles of solute remains unchanged. 
c) the molarity of the solution decreases. 
d) the number of moles of solvent remains unchanged. 

13) Which statement about elemental analysis by combustion is not correct? 
a) Only carbon and hydrogen can be determined directly from CO2 and H2O. 
b) Hydrogen is determined from the amount of H2O formed. 
c) Oxygen is determined from the amount of H2O formed. 
d) Carbon is determined from the amount of CO2 formed. 

14) HBr, HCl, HClO4, KBr, and NaCl are all classified as  
a) strong electrolytes.
b)   weak electrolytes. 
c) acids. 
d) nonelectrolytes. 

15) What reagent could not be used to separate Cl- from OH- when added to an aqueous solution containing both? 
a) Cu(NO3)2 (aq) 
b) Ca(NO3)2 (aq) 
c) AgNO3 (aq) 
d) Fe(NO3)2 (aq) 


Problems

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


a. MgF2									


b. KHSO4									


c. Cr(BrO3)6									


d. HNO3									


e. SeCl5									


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


a. Nickel(II) perbromate							


b. Silver sulfide								


c. Potassium chromate							


d. Xenon tetrafluoride							


e. Hypoiodic acid								


3. (4 points) Perform the following calculation and report your answer with the correct number of significant figures.




4.  (6 points) It is a very rainy February in San Diego this year.  If I have just built a round fish pond in my backyard with a diameter of 5.38 feet, how many liters of water will collect in the fish pond if there are 4.08 in of rain this month.  (Assume that none of the water collected will evaporate over the course of the month.)

















5. (6 points) A certain element X forms a compound with oxygen in which there are two atoms of X for every three atoms of O.  In this compound, 2.167 g of X is combined with 1.000 g of oxygen.  Identify the element X.




6. 
(10 points) Complete the following double displacement reactions with balanced molecular, total ionic, and net ionic equations.

Fe(NO3)2(aq)     +      H3PO4(aq)    





Balanced total ionic equation





Balanced net ionic equation





CuSO4(aq)     +      NH3(aq)    




Balanced total ionic equation





Balanced net ionic equation





7.   (18 points) Splenda, a non-caloric sweetener, is composed of sucralose, an analog of sucrose which is not digestable.  The chemical formula for sucralose is C12H19Cl3O8. 
a. Calculate the molar mass of sucralose.





b. Calculate the number of moles of carbon in 4.29 moles of sucralose.






c. Calculate the number of molecules of sucralose that contains 798 atoms of hydrogen.






d. Calculate the mass of sucralose that contains 3.751 x 1024 atoms of carbon.






e. Calculate the mass in grams of one molecule of sucralose.






f. Calculate the number of grams of water that will be formed by the combustion of enough sucralose to form 53.64 g of carbon dioxide.



8.  (5 points) How many grams of copper are in 250.0 mL of a 25.4% solution of copper (II) chloride with a density of 1.284 g/mL?  










9. (12 points) The reaction of hydrazine, N2H4, with hydrogen peroxide, H2O2, has been used in rocket engines.  One way these compounds react is described by the equation
N2H4  +  7 H2O2    2 HNO3  +  8 H2O

a. How many moles of nitric acid will be formed by the complete reaction of 6.24 moles of peroxide?





b. How many grams of hydrazine are required to produce 300.0 grams of water?






c. How many molecules of water will be produced by the complete reaction of 10.0 grams of hydrazine?







d. If 1.320 x 1024 molecules of water are formed from the reaction in part c, what is the percent yield for the reaction?



10. [bookmark: _GoBack](12 points) You mix 487.0 mL of 0.2754 M sodium carbonate with 400.0 mL of 0.6684 M iron(III) bromide.  Write the reaction and determine the number of grams of iron(III) carbonate 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 Fe2(CO3)3  produced 			Mass Fe2(CO3)3 produced			

Moles Na+1 =						[Na+1] = 				

Moles CO3-2 = 						[CO3-2] = 				

Moles Fe+3 = 						[Fe+3] = 				

Moles Br-1 = 						[Br-1] = 					
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Solubility Rules

•

Alkali metals and NH

4

+

compounds are soluble.

•

Nitrates(NO

3

-

), acetates (CH

3

CO

2

-

), chlorates (ClO
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perchlorates(ClO
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, and Hg

2

+2

sulfates).

•

Chlorides(Cl

-

), bromides(Br

-

), iodides(I

-

), are soluble 

(except for Silver(Ag

+

),mercury(I)(Hg

2

+2

), and lead(II)( Pb

+2

) 

halides).

•

Most compounds not included above are not soluble.

–

i.e. Sulfides(S

-

2

), carbonates(CO

3

-

2

), phosphates(PO

4

-

3

), 

chromates(CrO

4

-

2

), Oxides (O

-

2

), and Hydroxides(OH

-

)

•

(

Ca(OH)

2

, CaO, Sr(OH)

2

, SrO, Ba(OH)

2

and BaO are slightly soluble.)
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Solubility Rules

Alkali metals and NH4+ compounds are soluble.

Nitrates(NO3), acetates (CH3CO2), chlorates (ClO3), perchlorates(ClO4), and sulfates(SO42) are generally soluble (except for Sr+2, Ca+2, Ba+2, Pb+2, and Hg2+2 sulfates).

Chlorides(Cl), bromides(Br), iodides(I), are soluble (except for Silver(Ag+),mercury(I)(Hg2+2), and lead(II)( Pb+2) halides).

Most compounds not included above are not soluble.

i.e. Sulfides(S2), carbonates(CO32), phosphates(PO43), chromates(CrO42), Oxides (O-2), and Hydroxides(OH)

 (Ca(OH)2, CaO, Sr(OH)2, SrO, Ba(OH)2 and BaO are slightly soluble.) 
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