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Ka and Kb of some acids and bases.

	ACID
	Ka
	BASE
	Kb

	HF
	6.8 x 10–4
	NH3
	1.8 x 10–5

	HC2H3O2
	1.8 x 10–5
	C6H5NH2 (aniline)
	4.3 x 10–10

	HCOOH (formic)
	1.8 x 10–4
	CH3NH2(methylamine)
	4.4 x 10–4

	HClO4
	Strong acid
	CO32--
	1.8 x 10–4

	HClO
	3.0x10–8
	KOH
	Strong base


Standard Reduction Potentials in Water at 25̊C   E = E∘ – .0592 log Q










        n

Potential (volts)

Reduction Half Reaction
+2.87



F2(g) + 2 e– (   2 F–(aq) 

+1.51



MnO4– + 8 H+(aq)   + 5 e–   ( Mn2+(aq) + 4 H2O(ℓ)

+1.36



Cl2(g) + 2e–   (   2 Cl– (aq)

+1.06



Br2(ℓ) + 2e–   (  2 Br– (aq)

+0.80



 Ag+(aq) +   e–   (       Ag(s)

+0.54



I2(s) + 2e–   (   2 I–(aq)

+0.34



Cu2+(aq) + 2e–   (   Cu(s)

0



2 H+(aq) + 2e–   ( H2(g)

–0.28



Ni2+(aq) + 2e–   ( Ni(s)

–0.44



Fe2+(aq) + 2 e– ( Fe(s)

–0.76



Zn2+(aq)+ 2e–   ( Zn(s)

--1.66



Al3+ (aq) + 3e–   ( Al(s)

–2.71



Na+(aq)+  e–   ( Na(s)

	
Substance
	ΔH∘f (kJ/mol)
	ΔG∘f (kJ/mol)
	S∘ (J/mol·K)

	H2O(l)
	–285.83
	–237.13
	69.91

	CO2(g)
	–393.5
	–394.4
	213.6

	C2H6(g)
	–84.68
	–32.89
	229.5

	Br2(g)
	30.71
	3.14
	245.3


All Thermodynamic Data above is at 298 K                R = 8.31 Joule/mol·K



Brooklyn College


Second Lecture Test in Chemistry

Name_____________________

______1.  Which solution would have the lowest pH?
A) 0.010 M HClO4

B) 2.0 M HClO
C) 3.0 M HC2H3O2
D)   0.50 M   HF

______2.  What is the pH of a 0.100 molar solution of Na2CO3?


A) 4.74     B) 9.26      C)   2.37     D)   11.63

______3.  A solution of 2.00 molar NaOH is used to titrate a solution containing 50.00 mL of


4.00 molar HC2H3O2.   What is the [H+] after the addition of 50.00 mL of the base?


A) 4.74      B) 9.26     C)    7       D)   5.70

______4.  Based on the reduction potentials supplied, Copper metal should react spontaneously


with   A) AgNO3(aq)
B)   Fe(NO3)2(aq)

C) Na+ (aq)     D)    Al(s)

______5.  If the standard potential, E∘, for the reaction 

Pb(s)   +   2 Ag+(aq)   ( E∘ 2 Ag(s)   + Pb2+(aq)   is + 0.93 volts, what is the standard reduction potential of Pb2+ ions,   Pb2+ (aq)  +   2 e– ➞ Pb(s)   ?


A) –.13 volts    B) + 0.13 volts     C) +.67 volts    D)  -.67 volts

______6.  Which system is likely to have the greatest entropy?


A) gas at high pressure
B) gas at low pressure
C) liquid at high pressure


D) liquid at low pressure→→
_______7.   Endothermic reactions that lead to increased entropy are


A) spontaneous at all temperatures
B) never spontaneous


C) spontaneous at high temperatures
D) spontaneous at low temperatures

Base your answers to questions 8- 10 on  the unbalanced reaction   


ClO3–    +   Fe2+   +   H+    →   Cl–   +   Fe3+     + H2O

_______8.  In this reaction, the ClO3– ion     A) loses 5 electrons    B) gains 5 electrons


C) loses 6 electrons        D) gains 6 electrons.

_______9.   The reducing agent in the reaction is    A) Fe
B) Fe2+     C) Fe3+       D) H+
_______10.  When the reaction is balanced using the smallest possible whole number coefficients, the coefficient of the Fe2+   is     A) 1    B)   4     C)    6     D) 12

 Complete and balance the following half reactions by filling in the missing material.

11.  MnO4–      +    2 H2O + 3e--    →    MnO2    + __________

12.    Cr2O72–        +    14 H+    +   6 e–     →    7 H2O    +    ___________

_____13.   A half cell containing Zn in 1.00 molar Zn2+ would produce the greatest voltage when connected to a half cell containing
A) Cu in 1.00 M Cu2+        B) Al in 1.00 M Al3+


C)   Fe in 1.00 M Fe2+            D)   Ni in 1.00 M Ni2+

[image: image1.wmf]
 Base your answers to questions 14 to 18 on the work of art to the right.

______14.  The flow of electrons in this cell would be A) from the copper, through the voltmeter, to the Fe

B) From the Fe, through the voltmeter, to the Cu

C) From the Cu, through the salt bridge to the Fe

D) From the Fe2+ ions, through the salt bridge, to the Cu2+ ion.

________15.  What is E∘ for this cell?

________16.   The iron electrode is best described as   A) negative, the anode

B) negative, the cathode C) positive, the anode   

D) positive, the cathode

_________17.   If a larger piece of iron was substituted for the iron electrode, the voltage of


the cell would   A) increase     B) decrease      C) remain the same

_________18.   If the molarity of the Cu2+ ion became 0.50 M, while that of the Fe2+ ion


became 1.50 M, the voltage of the cell, compared with Eo ,   would be


A) greater        B) less
C) the same

______________19.  Given that the Ksp of AgCl is 1.3 x 10–10, what is the molar solubility of silver chloride?

________20.  The molar solubility of AgCl would be    A) the same in sea water as in pure water


B) greater in sea water than in pure water
C) less in sea water than in pure water

(these were 2 pts each, no part credit)

Problems:

I.    Consider the change represented by the equation     Br2(ℓ)    ➞   Br2(g)


A.  Use the information on the accompanying sheet to find, at 298 K     ( 6 pts)



1.   ΔG∘ for this change



2.   ΔH∘ for this change



3.   ΔS∘ for this change

B.
Based on your values, is this reaction spontaneous under the given



standard conditions?    Explain your answer (2 pts)

C.     As the temperature increases, would ΔG∘ become more negative, more positive,


or stay the same?    Explain your answer.   ( 2 pts)


D.    Liquid Bromine is added to a container in which the pressure of Br2(g) is


0.200 atm.  The temperature is 298 K.   Under these conditions, what is the value of


ΔG for the phase change?       (3 pts)

II.      For the reaction   CO(g)    +    H2O(ℓ)      ➞ CO2(g)   +   H2(g)    ,


The following information is available at 298 K.


ΔH° for this reaction is 2.83 kJ/mol rxn


ΔG° for the reaction is  -20.07 kJ/mol rxn


So for CO(g)   is   197.9 J/mol K


Values for CO2 and H2O are on the accompanying chart.


A.   Find ΔSo for this reaction                                 (2 pts)


B.    Find ΔG°f, the free energy of formation, of CO(g)     (3 pts)


C.   Find So, the standard molar entropy, of H2(g)
(3 pts)


D.   Find the equilibrium constant for the reaction at 298 K   (2 pts)


*E.   (Extra Credit - 3 pts)    Assuming that the values of ΔS° and ΔH° do not


change when the temperature changes, find the temperature at which the


equilibrium constant for the reaction would be 1.000

III. A cell is constructed using Ni(s) in Ni2+ ions, connected with a wire and a salt bridge to

Ag(s) in Ag+ ions.  Both ion concentrations are initially 1.00 molar.


A.  Write the balanced net ionic equation for the spontaneous reaction that takes place in


the cell.     (2 pts)


B.  Find E° for the nickel - silver cell   ( 2 pts)


C.  Find the voltage,  E, when the Ni2+ ion is 1.40 molar and the [Ag+] is 0.200 molar.


( 4 pts)


D.  Find the equilibrium constant for the spontaneous reaction.


( 2 pts)

IV.  Balance in Acidic Media:     ClO4–   +   SO32—      ➞ Cl–   +    SO42–

You must show two half reactions, and identify each as either oxidation or reduction.

V.   Balance in Basic Media:   MnO4– +   Cl–     ➞    MnO2    +    Cl2   

VI.  At 25̊C, the molar solubility of PbF2 in water is 2.08 x 10–3 molar.


A.  Find the Ksp of PbF2      (2 pts)

B.  Find the solubility of PbF2 in a solution that is 0.200 molar in NaF.         ( 3 pts)

VII.  The Ksp of   PbCl2 is   1.7 x 10–5.


Predict whether a precipitate would form when 10.0 mL of 0.10 molar HCl is mixed 


with 40.0 mL of a solution that is 0.050 M in Pb2+ ions.


You must show how you got your answer to get ANY credit.

VIII.  40.0 mL of 0.800 molar acetic acid is titrated with 0.800 molar NaOH.

Find the pH in the solution after the following quantities of the base have been added:    ( 10 pts)


A.   None.    (the initial pH of the acid)
B.   35.0 mL



C.   40.0   mL 
D.   45.0   mL

IX.   A student titrating  0.800 molar lactic acid with 0.800 molar NaOH


finds that the pH exactly halfway to the equivalence point is 4.72.


A.  What is the Ka of lactic acid?   ( 2 pts)

B.   (3 pts extra) What would the pH of this titration be at the equivalence point?    
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