CHE 107 EXAMINATION I 4March 1999

University of Kentucky Department of Chemistry

Name: SID: Seat No.: Room: _

1. | The conjugate acid—base pairs for the reaction below are:
Hpoézli + H2804 = HSOZ + H2POZ

A. HPO?/H,S0, and HSO,/H,PO;
B. HPO:z/HSO; and H,SO,/H,PO;
C. HPOZ/H,PO; and H,SO,/HSO;
D. HPO? /H,O" and H,S0O,/HO-

2. | What isthe hydroxide ion concentration of an agueous solution that has a

hydronium ion concentration of 0.550 M?

A. 1.82x 10" M C. 0.260 M
B. 0.00 M D. 13.7M

3. | A solution is prepared by mixing 20.0 mL of 1.50 M HBr and 15.0 mL of 2.25 M

HNO,. Water isadded until the final volumeis 10.0 L. What isthe pH of the
fina solution?

A. 0.798 B. 2.196 C. 2.743 D. 4954

4. | Calculate the pH of a0.010 M Ca(OH), solution.

A. 12.30 B. 2.00 C. 12.00 D. 1.70

5. | Which of the following is true, at equilibrium, for a0.1 M solution of aweak
base, ZH, (ZH(aq) + H,O <« ZHj(aq) + OH") ? K, for ZH,=2.6 x 10"

A. ThepH is 13.00. C. [ZH}] =[ZHJ]

B. ThepH is greater than 13.00. D. [ZH]] =[OH]




Which of the following 0.100 M solutions has the highest pH?

A. HSO;, K,=13x 107
B. HF K,=7.1x10"*
C. CsHsNH; K,=5.9x10°
D. C,H-OH K,=13x10"
7. | What is the acid ionization constant, K, for a0.21 M monoprotic acid solution
with pH = 4.30?
A. 12x10°® B. 25x10° C. 84x10° D. 5.0x10°
8. | What isthe pH of a0.10 M carbonic acid (H,CO,) solution? K, for carbonic
acidis4.2x 10" andK,, is4.8 x 10~
A. 5.66 B. 8.34 C. 1.00 D. 3.69
9. | What isthe pH of 200 mL of a0.125 M solution of ammonia (K, = 1.8 x 10-°)?
A. 11.18 B. 13.10 C. 7.65 D. 891
10. | Which one of these salts dissolvesin water to give a basic solution?
A. NaClO, B. Al(H,0)3" C. NH,NO, D. KNO,
11. | Which one of the following 0.250 M cation solutions has the lowest pH?
A. K(H0)i(aq) B. Cs(H,0)s(a0) C. Fe(H,0)5'(aq) D. Fe(H,0)¢'(aq)
12. | K, for aniline, CiH;NH,, is 3.8 x 10-*°. What is K, for the anilinium ion,
CeHNH3?
A. 26x10° B. 1.0x 10" C. 3.8x10* D. 59x 10"
13. | What isthe pH of a0.205 M CH,NH,Cl solution? K, for CH,NH, is 4.4 x 10-*,

A. 2.02 B. 8.33 C. 5.67 D. 11.97




14.

A 0.25 M agueous solution of NaX has apH of 9.24. What is the value of the

acid ionization constant, K, for HX?

A. 84 x 107 B. 1.7x10° C. 83x10° D. 58x 10"

15.

In which one of the following acid—base reactions does the L ewis acid appear
first?

A. 6CN- + Fe* ., Fe(CN)>

B. NH, + BF, - H,NBF,

C. B(OH), + H,O —, B(OH); + H*
D. H,O + HCl —, H,0" + Cl-

16.

Which of these results in a buffer solution when equal volumes of the two

agueous solutions are mixed?

1. 0.2 M CH,COOH and 0.2 M CH,COONa
2. 0.1 M HCI and 0.2 M NH,

3. 0.1 M HCl and 0.1 M NaOH

4. 0.2 M HCl and 0.2 M NaCl

Al B. 12 C. 1,24
D. 1,234

17.

A student wishes to prepare a buffer solution of pH = 9.50. Which of the

following weak acids should be chosen?

A. HA (K,=9.2x 109 C. HC (K =7.5x10%)
B. HB (K,=29x10) D. HD (K,=15x 109

18.

0.25 mol of ammonia, NH,, and 0.15 mol of anmonium nitrate, NH,NO,, are

diluted to 250 mL with water. What is the pH of the resulting solution?
(K for NH; = 1.8 x 10-°)

A. 9.03 B. 11.33 C. 948 D. 4.05

19.

What ratio of formate ion, HCOO-, to formic acid, HCOOH, is needed to
prepare a buffer with apH of 4.07? K, for HCOOH is 1.7 x 10~

A. 0.50 B. 10. C. 41 D. 20




20.

What volume of 0.155 M HCI isrequired to neutralize 25.0 mL of 0.0100 M
Ca(OH),?

A. 1.61 mL B. 3.23mL C. 25.0mL D. 50.0 mL

21.

Methy! red is a common acid—base indicator with K, = 6.3 x 10-°. The

undissociated form of the indicator is red and the anionic form isyellow. What
color would a methy! red solution have at pH = 8.0?

A. red B. orange C. ydlow D. pink

22.

In which one of the following titrations will the pH be lessthan 7.0 at the
equivalence point? K, for CH,COOH = 1.8 x 10-°, K, for NH,=1.8 x 10°°

A. 0.1 M HCl with0.1M Ca(OH),  C. 0.1 M CH,COOH with 0.1 M NaOH
B. 0.1 M HCl with 0.1 M NH, D. 0.1 M CH,COOH with 0.1 M NH,

23.

What is the pH of a solution obtained by mixing 217 mL of a0.118 M sodium

hydroxide solution with 94.0 mL of a0.452 M formic acid solution? K for formic
acid = 1.7 x 10-*. Y ou may assume that volumes are additive.

A. 2.95 B. 3.77 C. 3.95 D. 6.89

24,

What is the pH at the equivalence point when 50.0 mL of 0.250 M benzoic acid

is titrated with 0.100 M sodium hydroxide? Assume volumes are additive. K, for
benzoic acid, amonoprotic acid, is6.5 x 10-°.

A. 852 B. 3.04 C. 2.67 D. 11.33

25.

Which statement is true concerning titrations and indicators?

All indicators change color at the same pH.

Indicators are weak acids or bases that have distinctly different colorsin the
ionized and norn—onized form.

All acid-base titrations have apH = 7.0 at the equivalence point.

The equivalence point in all acid—base titrations occurs when there are equal
volumes of acid and base solutions.
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