Test 4 Review Packet

1.) A molecule or ion is classified as a Lewis base if it

a. Has resonance Lewis structures

b. Donates a proton to water

c. Accepts a proton from water

d. Forms a bond by accepting a pair of electrons

e. Forms a bond by donating a pair of electrons

2.) For oxyacids that vary only by the number of oxygens, which of the following occurs as the number of oxygen atoms increases?

a. The strength of the acid increases

b. The strength of the acid decreases only if the oxygen is attached to a nonmetal

c. The strength of the acid decreases only if the oxygen is attached to a metal

d. The strength of the acid decreases regardless of whether the oxygen is attached to a metal or a nonmetal

e. It is impossible to predict the acid strength

3.) What is [H+] in 0.05M HClO (Ka=3.0x10-8)?
a. 1.5x10-9
b. 2.5x10-10
c. 3.9x10-9
d. 3.9x10-5
e. 3.9x10-3
4.) A bottle of distilled vinegar purchased at a supermarket was titrated with a 0.50M NaOH solution to determine the content of acetic acid (HCH3COO).  For 20.0mL of the vinegar, 24mL of 0.50M NaOH solution was required.  What was the concentration of acetic acid in the vinegar if no other acid was present?
a. 0.250M
b. 0.400M
c. 0.600M 

d. 0.800M
e. 1.600M
5.) What volume of 0.150M HCl is required to neutralize 25mL of 0.120M Ba(OH)2?

a. 20mL

b. 30mL

c. 40mL

d. 60mL

e. 80mL

Use the following to answer questions 6-8
I. II.





III. 






     IV.


6.) Could represent the titration of NH3
a. I

b. II

c. III

d. IV

e. none of the graphs would work

7.) Could represent the titration curve of HCH3COO


a. I


b. II


c. III


d. IV


e. None of the graphs would work

8.) Could represent the titration of a polyprotic acid


a. I


b. II


c. III


d. IV


e. None of the graphs would work

Use the following for questions 9 and 10
a. NH3 and HCl

b. HCl and KCl

c. NH3 and NH4Cl

d. HCH3COO and NaCH3COO

e. KOH and NH3
9.) represents a buffer at pH < 7

10.) represents an acidic solution what is not a buffer

11.) A 50mL sample pf 0.25M benzoic acid (HC7H5O2, Ka=6.3x10-5) is titrated with 0.199M NaOH solution.  


a. What is the pH, pOH, and [H+] of the benzoic acid prior to the 



titration?


b. How many mL of the NaOH are required to reach the equivalence 


point of the titration?


c. What is the pH of the resulting solution at the equivalence point?


d. Which of the following indicators would be the best indicator from this 

titration?  Justify your response.



Methyl red (Ka=1x10-5)




Alizarin yellow (Ka=1x10-11)




Cresol red (Ka=1x10-8)

12.) What is the solubility product constant expression for copper (II) hydroxide?

a. 
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b. 
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c. 
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d. 
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e. 
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13.) What is the molar solubility of silver oxalate, Ag2C2O4 (Ksp=5.4x10-12)?

a. 5.4x10-12
b. 1.4x10-12
c. 1.6x10-6
d. 1.4x10-4
e. 1.1x10-4
14.) If the solubility of Fe(OH)2 in water is 7.7x10-6M, what is the value of Ksp at this temperature?

a. 9.1x10-16
b. 4.6x10-16
c. 1.8x10-15
d. 2.4x10-10
e. 7.7x10-6
15.) What is the molar solubility of AgCl in 3.0x10-2M AgNO3 solution (Ksp for AgCl is 1.8x10-10)?

a. 1.3x10-5M
b. 3.0x10-9M
c. 6.0x10-9M
d. 1.8x10-10M
e. 4.8x10-12M
16.) A 1L sample of an aqueous solution contains 0.20mol each of NaI and SrI2.  What is the minimum number of moles of AgNO3 that must be added to the solution in order to remove all of the I- as the solid AgI?

a. 0.6mol

b. 0.4mol

c. 0.3mol

d. 0.2mol

e. 0.1mol

17.) What is the final [Ag+] in solution when 100mL each of 0.10M AgNO3 and 0.05M HCl are mixed?

a. 0.00001M
b. 0.012M
c. 0.025M
d. 0.075M
e. 0.100M
18.) HCN(aq) + H2O(l) (( H3O+(aq) + CN-(aq)
In the equilibrium reaction above, the species that act as bases include which of the following?

i. CN-
ii. H2O

iii. HCN-
a. II only

b. III only

c. I and II

d. I and III

e. II and III

19.) For which of the following process would ΔS have a negative value?

i. CaCO3(s) ( CaO(s) + CO2(g)
ii. H+(aq) + Cl-(aq) ( HCl(s)
iii. N2(g) + 3H2(g) ( 2NH3(g)
a. I only

b. II only

c. III only

d. I and III only

e. II and III only

20.) If the free energy, ΔG, for a reaction is negative, what must the value of the equilibrium constant, K, be for that reaction?

a. K=1

b. K=0

c. K>1

d. K<1

e. K and ΔG are not related

	SUBSTANCE
	ΔS (J/molK)

	N2(g)
	191.5


	H2(g)
	130.6

	NH3(g)
	192.5


21.) Based on the information in the table above, what is the ΔS for the reaction below?

N2(g) + 3H2(g) ( 2NH3(g)
a. 968.3J/K

b. 585.3J/K

c. 192.5J/K

d. -198.3J/K

e. -129.6J/K

22.) When solid ammonium nitrate is placed in a flask at room temperature with water and swirled, the solid dissolves and the flask gets noticeably colder.  What conclusions can you make about the values of ΔH and ΔS for this process?

a. – ΔH, - ΔS

b. – ΔH, + ΔS

c. + ΔH, - ΔS

d. + ΔH, + ΔS

e. Not enough information given

	SUBSTANCE
	ΔH (kJ/mol)


	NO(g)
	90.37

	O2(g)
	0

	NO2(g)
	33.84


23.) Use the information in the table above to determine the standard enthalpy change for the reaction shown below.

2NO(g) + O2(g) ( 2NO2(g)
a. 124.21

b. 90.37

c. 56.53

d. -56.53

e. -113.06

24.) A reaction is spontaneous only at high temperatures.  The signs of ΔH and ΔS must be

a. – ΔH, - ΔS

b. – ΔH, + ΔS

c. + ΔH, - ΔS

d. + ΔH, + ΔS

e. You can’t answer this without knowing the free energy

25.) The reaction below is thermodynamically nonspontaneous at 298K, but becomes spontaneous at higher temperatures.  Which of the following is true at 298K?

a. – ΔG, - ΔH, - ΔS

b. + ΔG, + ΔH, + ΔS

c. – ΔG, - ΔH, + ΔS

d. + ΔG, + ΔH, - ΔS

e. – ΔG, + ΔH, - ΔS

26.) Acetylene gas, C2H2, is often used in welding procedures.  Use the data below to answer the following questions about this gas.

	Substance
	ΔH (kJ/mol)
	S (J/molK)

	C2H2(g)
	227
	200.9

	O2(g)
	0
	205

	CO2(g)
	-393.5
	213.7

	H2O(l)
	-285.8
	69.9



Assume all reactions occur at 25ºC.

a. Write the complete balanced equation for the combustion of acetylene.  Assume that carbon dioxide and water are the only products.

b. Calculate the standard enthalpy change, ΔHº, for the combustion of acetylene.

c. Calculate the standard entropy change, ΔSº, for the combustion of acetylene.

d. Calculate the value of ΔGº for the combustion of acetylene.

e. If 1mol of acetylene is burned and all of the heat given off is used to heat 6kg of pure water, what will the temperature change of the water be? (The specific heat of water is 4.18J/gºC.)

f. Calculate the value of K for the combustion of acetylene.

27.) Describe the changes in enthalpy, entropy, and free energy for each of the following processes.

a. Commercial ice packs contain a mixture of ammonium nitrate and water separated by a barrier.  When the ice pack is twisted, the barrier breaks and the two substances mix.  The temperature rapidly decreases as the ammonium nitrate dissolves in the water.

b. An ice cube is placed in a flask at room temperature and allowed to sit until the temperature of the water in the flask has reached room temperature.  

c. 40g of sodium hydroxide pellets are added to 500mL of water and most of it dissolves very quickly.  The temperature of the system increases.
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