Chemistry 123



Spring 2001



Oregon State University

Exam 1



April 26, 2001



Dr. Richard Nafshun

DO NOT OPEN THIS EXAM UNTIL INSTRUCTED.

CALCULATORS ARE NOT TO BE SHARED.

Instructions: You should have with you several number two pencils, an eraser, your 3" x 5" notecard, and your University ID Card.  You may use a TI-25X Solar calculator if you wish.  If you have notes with you, place them in a sealed backpack and place the backpack OUT OF SIGHT.  Or place the notes directly on the table at the front of the room.

Fill in the front page of the Scantron answer sheet with your last name, first name, middle initial, and student identification number.  Leave the class section number and the test form number blank.

This exam consists of 17 multiple-choice questions and 8 open-ended questions.  Each multiple-choice question has four points associated with it--select the best answer by filling in the corresponding circle on the rear page of the answer sheet.  Each open-ended question has four points associated with it—show all your work.  If you have any questions before the exam, please ask.  If you have any questions during the exam, please raise your hand to attract the attention of a proctor.  The proctor will come to you.  Open and start this exam when instructed.  Present your ID card when submitting the exam.  Place your open-ended portion of this exam in the appropriate stack.  Place your 3" x 5" notecard in the appropriate stack.  You may keep the multi-choice portion of this exam, so please mark the answers you selected on it. 

	Ka[CH3COOH (aq)] = 1.80 x 10-5
	Ka[C6H5COOH (aq)] = 6.30 x 10-5

	Ka[CH2ClCOOH (aq)] = 1.40 x 10-3
	Kb[NH3 (aq)] = 1.80 x 10-5


Please read each question carefully.  Terms such as lowest, highest, increase, and decrease are used.

1.
C6H5COOH (aq) is a weak acid (Ka given above).  The pH of 1.75 M C6H5COOH (aq) is:


(A)
0.0105.


(B)
1.98.


(C)
2.46.


(D)
2.94.


(E)
4.08.

2.
The pH of 0.500 M HCl (aq) is:


(A)
0.0105.


(B)
0.300.


(C)
1.30.


(D)
2.30.


(E)
3.05.

3.
The pH of an aqueous system is measured to be 11.00.  The pOH of this system is:


(A)
11.00.


(B)
7.00.


(C)
18.00.


(D)
4.00.


(E)
3.00.

4.
The pH of an aqueous buffer system containing 1.78 M C6H5COOH and 1.78 M C6H5COONa is:


(A)
1.00.


(B)
1.78.


(C)
2.67.


(D)
3.56.


(E)
4.20.

5.
Which of the following three buffer systems has the highest pH?


(A)
the aqueous buffer system which is [CH3COOH] = 2.00 M and [CH3COONa] = 1.00 M.


(B)
the aqueous buffer system which is [CH3COOH] = 1.00 M and [CH3COONa] = 1.00 M.


(C)
the aqueous buffer system which is [CH3COOH] = 1.00 M and [CH3COONa] = 2.00 M.

6.
A student titrates 1.000 gram of KHP (potassium hydrogen phthalate MW=204.2 g/mol) to the equivalence point with 45.75 mL of NaOH (aq).  The concentration of the NaOH solution is:


(A)
0.09733 M.


(B)
0.1018 M.


(C)
0.1070 M.


(D)
4.671 M.


(E)
9.342 M.

7.
Consider the reaction of ammonia and water.  The conjugate acid is:


(A)
NH3.


(B)
H2O.


(C)
NH2-.


(D)
NH4+.


(E)
H3O+.

8.
Consider the reaction of acetic acid and water.  The conjugate base is:


(A)
CH3COOH.


(B)
H2O.


(C)
CH3COO-.


(D)
CH3COOH2+.


(E)
H3O+.

9.
The pH of 2.00 M sodium acetate, CH3COONa (aq) is:


(A)
Greater than 7.00.


(B)
7.00.


(C)
Less than 7.00.

10.
The solubility of aluminum hydroxide, Al(OH)3, is measured to be 1.92 x 10-9 M.  The Ksp is:


(A)
5.76 x 10-9.


(B)
2.92 x 10-12.


(C)
3.69 x 10-18.


(D)
3.67 x 10-34.


(E)
1.36 x 10-35.

11.
The Ksp for PbF2 is 3.65 x 10-8.  The solubility of PbF2 is:


(A)
1.33 x 10-15 M.


(B)
1.91 x 10-4 M.


(C)
3.32 x 10-3 M.


(D)
2.09 x 10-3 M.


(E)
1.38 x 10–2 M

12.
Which of the following processes exhibits an increase in entropy (ΔS is positive) of the system?


(A)
CH3OH (g)   --->   CH3OH (l)


(B)
2 CO (g)   +   O2 (g)   --->   2 CO2 (g)


(C)
CO2 (g)   --->   CO2 (s)


(D)
H2O (l)   --->   H2O (g)


(E)
2 NO2 (g)   --->   N2O4 (g)

13.
Which of the following processes is endothermic?


(A)
NH4NO3 (s)   --->   NH4+ (aq)   +   NO3- (aq).


(B)
CH4 (g)   +   2 O2 (g)   --->   CO2 (g)   +   2 H2O (g).


(C)
H2O (g)   --->   H2O (l).

14.
A student observes a process to be spontaneous.  Which of the following must be true?


(A)
The entropy of the system increases.


(B)
The entropy of the system decreases.


(C)
The free energy change of the system is negative.


(D)
The process is exothermic.


(E)
The system must go to a state of greater disorder.

15.
Which of the following statements is true?


(A)
All endothermic processes that result in a system of greater disorder are spontaneous.


(B)
All endothermic processes that result in a system of greater order are spontaneous.


(C)
All exothermic processes that result in a system of greater disorder are spontaneous.


(D)
All exothermic processes that result in a system of greater order are spontaneous.

16.
A particular chemical reaction has a negative ΔH and positive ΔS. Which statement is correct?

(A)
The reaction is spontaneous at all temperatures.


(B)
The reaction is nonspontaneous at all temperatures.

(C)
The reaction becomes spontaneous as temperature increases.

(D)
The reaction becomes spontaneous as temperature decreases.

17.
Chemistry leads to:


(A)
a positive attitude.


(B)
a great social life.


(C)
great discoveries in modern technology.


(D)
all of the above and more.


(E)
none of the above. 

[any answer will receive full credit]
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YOU MUST SHOW ALL WORK TO RECEIVE CREDIT

1.
Identify the species present in 1.00 M H2CO3 (aq).

2.
What is a buffer?  Give an example of a buffer system.

3.
The Ksp for BaCO3 is 5.1 x 10-9.  A student prepares an aqueous solution that 

is 2.00 x 10-5 M [Ba2+] and 2.00 x 10-5 M [CO32-] and calculates Q to be 4.0 x 10-10.  Will a precipitate form?  Explain.

4.
Write the Ksp expression for the equilibrium:


Mg3(PO4)2 (s)   ↔   3 Mg2+ (aq)   +   2 PO43-  (aq)

5.
Consider:

	Solubility Equilibrium
	Ksp

	HgS (s) ↔ Hg2+ (aq)   +   S2- (aq)
	2.0 x 10-53

	AgI (s) ↔ Ag+ (aq)   +   I- (aq)
	8.5 x 10-17

	ZnS (s) ↔ Zn2+ (aq)   +   S2- (aq)
	1.6 x 10-24


Which ionic compound is MOST soluble, HgS, AgI, or ZnS?  Explain.

6.
ΔHº = -566.0 kJ and ΔSº = -173.6 J/K for the reaction 2 CO (g) + O2 (g) ↔ 2 CO2 (g).  Calculate ΔGº at 298 K.

7.
(Same process as considered in the above question).  Does it make sense that ΔSº is negative for the process 2 CO (g) + O2 (g) ↔ 2 CO2 (g)?  Explain.

8.
(Same process as considered in the above question).  Does your calculated ΔGº value make sense?  Is the process spontaneous or non-spontaneous?  Explain.







