Chemistry 111-2009





ANSWER KEY
Exam #2, Sections 1-6, 13-15




Exam # 20 and 48
All questions = 4 points
1. 
Which compound listed below is soluble in water? 


1)  BaCl2 
chloride salts are generally soluble in water; Ba2+ is not an exception 

2. 
Which compound listed below is not soluble in water? 


4)  BaSO4    
sulfate salts are generally soluble in water, but Ba2+ is an exception
3.
What is the oxidation number of S in H2S?




    

2)  -2
H =+1 except when bonded to a metal; so, 2 H = +2; +2 + (S) = 0; S = -2
4.
What is the oxidation number of the Cr in H2Cr2O7?

3)  +6
2 H + 7 O + 2 Cr = 0;  2(+1) + 7(-2) + 2(Cr) = 0






3 Cr = +12; Cr = +6
5. 
What is the pH of a solution that has [H3O+] = 1.65 x 10-3 M?
2)    2.78
pH = -log(1.65 x10-3) = 2.78
6. 
What are the products when solid (NH4)2CO3 is added to water?



3) 
2 NH4+(aq)  +  CO32-(aq)

7.
Which of the following is NOT a strong electrolyte?


4)  CH3CO2H

this is a weak acid
8. 
What mass of KOH is needed to prepare 0.050 L of a 1.4 molar solution? 

4)  3.93 g
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9.
What is the molarity of a solution prepared by dissolving 25.0 grams of Na2SO4  in 500 mL of solution?  Molar Mass(Na2SO4) = 142.0 g/mol


4)   0.352 M Na2SO4
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10. 
What is the molarity of a solution prepared by the diluting 10 mL of 2.00 molar HCl to 1.00L? 


3)  0.0200 molar     
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 because this is in 1.0 L, final concentration = 0.020 M
11.
Which equation is the net ionic equation for the reaction in water of Pb(NO3)2 and KI? 


4)  Pb2+ (aq) + 2 I- (aq)  (  PbI2 (s) 
12. What is [H3O+] in a solution that has pH = 8.77?

[H3O+] = 10-8.77 = 1.70 x 10-9 M
13.
What are the spectator ions and what is the net ionic equation for the following reaction?



Na2S (aq)  +  ZnSO4 (aq)  →    

	Spectator Ions
	Net ionic equation

	4)   Na+ and SO42-
	Zn2+ (aq)  +  S2- (aq)  →  ZnS (s)  



ZnS is insoluble; Na2SO4 is soluble
14. 
Choose the correct net ionic equation for the reaction of HCl and KOH taking place in H2O. 


2)  
H+ (aq) + OH- (aq) ( H2O (l)   this is the NIE for all strong acid/strong base reactions
15.
What are the coefficients and products for the product side of the balanced overall reaction equation when the iron(II) nitrate reacts with potassium phosphate?


balanced equation is: 3 Fe(NO3)2(aq)  + 2 K3PO4 (aq)  →  Fe3(PO4)2(s) +  6 KNO3 (aq)



16.
Write the balanced reaction equation for the reaction between aqueous solutions of Na2CO3 and HCl. What is the sum of the coefficients in the overall (that is, not the net ionic) equation?

4)  7
Rxn is: Na2CO3(aq) + 2 HCl(aq) ( 2 NaCl(aq) + CO2(g) + H2O(l)
17.
 In the oxidation-reduction reaction





Cl2(aq) + 2 Br-(aq)  Br2(aq) + 2 Cl-(aq)

2)  Br- is oxidized    (from -1 to 0)

18. 
Choose the correct net ionic equation for the reaction of HBr and CaF2 taking place in H2O. 


1)  
2 H+ (aq) + CaF2 (s) ( 2 HF(aq) + Ca2+(aq) 



CaF2 is insoluble; HF is a weak acid and therefore does not dissociate
19.
22.6 mL of 0.542 M HCl is used to titrate a 30.0 mL of an NaOH solution. What is the concentration of the NaOH solution?


1)   0.408 M
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20.
In our energy economy, the form of carbon of use to us for producing energy is:


1)  in a reduced form

Compounds like methane (CH4, C oxidation number -4) are burned to yield useless product CO2 (oxidation number +4)
21.
What type of organic reaction is shown here?
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4)  substitution
One portion of the molecule is substituted for another.
22. What type of reaction happens between the following reactants:      Fe(NO3)3 + NaOH (

precipitation
Fe(OH)3 is insoluble; although NaOH is a base, there is no acid present
23. Which of the following two compounds can be used to synthesize pure KNO3 without the need to filter anything? Assume you have water available.


 KOH and HNO3  ( KNO3(aq) + H2O(l); the water is then evaporated
24. 
A chemist places Pb(NO3)2 in one flask and Na2SO4 in another.  Water is added to both flasks and the mixture in the first flask is added to the second.  Which choice below describes correctly the results of this experiment? 


2)  Both of the compounds in the flasks dissolve when water is added and PbSO4 precipitates when the contents of the flasks are mixed. 

25. 
Exactly 24.0 mL of an NaOH solution is standardized by 18.8 mL of a 0.145 M HCl solution. Then, 32.3 mL of that NaOH solution is used to titrate 0.595 g of an unknown monoprotic acid (HA). What is the molar mass of HA?


1)
81.0 g/mol


4)
162 g/mol


2)
151 g/mol


5)
207 g/mol


3) 
0.00228 g/mol

This is like your acid-base lab, but with monoprotic acids.
Part A. determine [NaOH]

in the titration mol NaOH = mol HCl
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Part B. use NaOH to determine molar mass of HA

Here, mol HA = mol NaOH in the titration
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