Chemistry 116: General Chemistry

Syracuse University Project Advance

Exam #2, Spring 2015 (Chap 16 + 17)
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__________________

The last page of this examination is a periodic table 

1. Which of the following is a weak acid?

A. HF
B. HCl

C. HBr
D. HI
E.
HNO3
2. According to the Lewis definition, an acid is a substance that

A. donates hydrogen ions
B. donates electron pairs

C. accepts electron pairs
D. accepts hydroxide ions
E. lowers the pH when added to a solution
3. Calculate the pH of an aqueous solution prepared by dissolving 5.61 g of KOH pellets in water and diluting to a final volume of 0.50 L.
A. 0.30

B. 1.30

C. 13.00

D. 13.30

E. 13.70

4. Given Ka values of 5.6 × 10-10 and 4.8 × 10-10 for NH4+ and HCN respectively, calculate the equilibrium constant for the following reaction. (Hint: Hess’s Law)
NH4+ + CN- [image: image1.wmf] NH3 + HCN

A. 2.7 × 10-19
B. 8.0 × 10-11
C. 1.0 × 10-9
D. 0.86

E. 1.2

5. Which of the following salts when added to pure water will not change the pH?

A. NH4NO3   

B. NaHSO4    
C. NaHCO3    
D. KNO2    
E. NaNO2
6. The ionization constant of water at a certain temperature is 4.0 x 10-12 .What is the pH of pure water at this temperature?
A. 5.70

B. 6.70

C. 7.00

D. 7.70

E. 13.40
7. What is the pH of a 1.73 x 10-3 M solution of Ba(OH)2?
A. 2.15

B. 2.46

C. 7.70

D. 11.54

E. 11.85
8. What is the pH of 0.02 M HX?  (Ka = 3.15  10-7 for HX.) 

(HX represents a generic weak acid)
A. 4.1

B. 5.5

C. 6.4

D. 7.8

E. 9.3
9. Which definition describes acids as proton donors?

A. Le Châtelier

B. Brønsted-Lowry

C. Haber

D. Lewis

E. Arrhenius
10. Hydrochloric acid and perchloric acid appear to be equally strong acids in water, mainly because both

A. are completely ionized in water.

B. form soluble salts with strong bases.

C. are monoprotic acids.

D. are very soluble in water.

E. can participate in oxidation-reduction reactions.
11. The value of Kw is dependent upon

A. the pH.

B. the identities of any solutes.

C. temperature.

D. all of the above.

E. none of the above.
12. The conjugate acid of water is


(a) OH-

(b) H3O+

(c) H


(d) H2

(e) O2
13. Label in order, left to right, the Bronsted Lowrey acids and bases in the following reaction:






NH3 + HSO4- [image: image2.wmf] SO42- + NH4+


(a)
acid, base, base, acid



(b)
base, acid, base, acid



(c)
base, acid, acid, base



(d)
acid, base, acid, base



(e)
none of the above

14. Which of the following statements is/are correct?

     1.  The pH of a vinegar (acetic acid) solution at 25°C is greater than 7.0.

     2.  The hydroxide ion concentration of a 0.35M solution of Ba(OH)2 is 0.70M.

     3.  The hydroxide ion concentration of a 2.5M solution of HCl at 25°C is 4.0 x 10-15M.



(a)
1



(b)
2



(c)
1 and 2



(d)
1 and 3



(e)
2 and 3
15. Which of the following statements is/are correct?


1.  An aqueous solution of Ba(ClO4)2 is basic.


2.  An aqueous solution of NH4I is acidic.


3.  An aqueous solution of KC2H3O2 (potassium acetate) is acidic.



(a)
1



(b)
2



(c)
3



(d)
1 and 2



(e)
2 and 3
16. The pH of a 0.10 M NH4Cl solution is 5.13.  The hydroxide-ion concentration of this solution is


(a)
1.0 x 10-13 M


(b)
1.3 x 10-9 M


(c)
7.4 x 10-6 M


(d)
1.3 x 10-5 M


(e)
none of these.
17. Calculate the degree of ionization of a 0.10 M solution of the weak acid nicotinic acid.  (Ka = 1.4 x 10-5)


(a)
1.2 x 10-6 


(b)
0.0014


(c)
0.014


(d)
0.0012


(e)
0.012

18. A compound which is an electron pair donor is generally classified as a


(a) Lewis base


(b) Lewis acid


(c) Bronsted base


(d) Bronsted acid


(e) none of the above
19. Water is called amphoteric because it


A)  can act either as an acid or base.


B)  dissolves ionic compounds.


C)  does not appear in expressions for Ka or Kb.


D)  has a solid phase less dense than the liquid.


E)  has a high dipole moment.

20. What is the pH of a solution in which 25.0 mL of 0.010 M NaOH are added to 10.0 mL of 0.020 M HCl?

A. 10.23

B. 10.58

C. 10.84

D. 11.15

E. 11.32
21. In a titration, the end point occurs when

A. the acid and base have been exactly neutralized.
B. the total volume of titrant has been added.
C. the indicator changes color.

D. the pH stops changing.

E. a 1:1 buffer has been formed.
22. What is the solubility product expression for Zn3(PO​4)2?

A. [Zn32+][(PO43-)2]

B. [Zn2+][2PO43-]

C. [Zn2+]3[PO43-]2
D. [3Zn2+][2PO42-]

E. [Zn3+]2[PO42-]3
23. The Ksp for magnesium carbonate is 1.0 x 10-5.  What is the molar solubility of MgCO3? 
A. 1.0 x 10-6 mol/L

B. 1.0 x 10-5 mol/L

C. 4.5 x 10-4 mol/L

D. 3.2 x 10-4 mol/L

E. 3.2 x 10-3 mol/L
24. When 0.1 M silver nitrate solution (AgNO3 is a soluble salt) is added to 1.0 L of a SATURATED solution of Ag2CrO4 (Ksp = 2.4 x 10-12), which of the following will result?  Ag2CrO4(s) ( 2Ag+  +  CrO4-
A. More Ag2CrO4 will dissolve.

B. The concentration of Ag+ in the solution will not change.

C. The concentration of CrO42-  will increase.

D. Some Ag2CrO4 will precipitate.

E. None of these will happen.
25. What is the pH of a solution 0.45 M in HNO2 and 0.70 M in KNO2?  (Ka = 4.5x10-4 for HNO2, and   pKa = 3.35.)

A. 1.85


B. 2.57

C. 3.16

D. 3.35

E. 3.54
26. Consider the titration of 25.0 mL of 0.723 M HClO4 with 0.273 M KOH.  Calculate the H3O+ concentration after addition of 10.0 mL of KOH.

(a) 0.436 M

(b) 1.00 x 10-7 M

(c)  0.723 M

(d)  2.81 x 10-13 M

(e)  none of these
27. Which of the following substances could be added to a solution of the weak acid HCN in order to prepare a buffer solution?



I)  NaCN
II)  NaOH
III)  NaCl

A) I


B) II


C) III


D) I or II


E)  I, II, or III
28. An initial pH of 1.00, an equivalence point of 7.0, and a relatively long, nearly vertical middle section correspond to a titration curve for 

A) a strong acid titrated by a strong base

B) a strong base titrated by a strong acid

C) a weak acid titrated by a strong base

D) a weak base titrated by a strong acid

E) a weak base titrated by a weak acid

29. In a titration experiment it was found that a 50.0 mL sample of H2SO4 was neutralized by 62.50 mL of 0.375 M NaOH.  What was the molarity of the H2SO4 sample?

A) 0.234

B) 0.469

C) 0.150

D) 0.300

E) 0.375

30. Addition of a common ion to a weak acid HA


A)  increases the extent of dissociation of HA.


B)  decreases the extent of dissociation of HA.


C)  has no effect upon the extent of dissociation of HA.

BONUS ROUND - Extra Credit (answer on paper here)
31. What is Ka for a weak acid (HA) whose 0.10 M solution has a pH of 4.50?
32. What is the equilibrium constant for the reaction below, given that                             Kb (CH3NH2) = 4.2 x 10-4.
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33. What is the pH of a solution formed by adding 50 ml of 0.1M NaOH to                     30 ml 0.25M HF?  (Ka = 6.8 x 10-4 for HF)  SHOW ALL WORK
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