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MULTIPLE CHOICE (3pts each): Write the ONE letter corresponding to the correct answer on
the line next to each question. The LETTER ASSOCIATED WITH THE CORRECT ANSWER
MUST BE WRITTEN ON THE LINE NEXT TO THE QUESTION in order to receive full credit.

1) Which of the following would be the conjugate Bﬁse. of CsH7COOH? 1) B

a.) CsH7COOH2- (b) CsH7COO- c.) CsHsCOOH- d.) CsH7COOHz-

2.) Whatis the concentration of hydronium ions in a solution with a hydroxide ion 2) £ )
concentration of 3.67x10A-5?

a) 3.67x10A-9 b.) 2.72x107-3 (c) 2.72x10~-10 d.) 3.67x10A-19

3.) Which of the following salts would be the best conjugate base to make a buffer with 3) 3
nitrous acid (HNOz)?

a.) NaNO3 (b) KNO2 c.) KCN d) NaCH3COO

4) What is the pOH of a solution with a pH of 6.37? 4) _A

7.63 b.) 0.63 c) 13.37 d.) 2.20

5.)  Which of the following salts would form a basic solution when dissolved in water? 5.) C.
a)NH4CI b.) Nai O1G d.) Fe(NO3)2

6. Whatis the pH of a 2.45x10A-5 M solution of Ba(OH)2? 6)_ C
a)4.611 b.) 4.310 (<)9.6%0 d) 9.389

7.) Whatis the pH of a 0.000786M solution of HBr? 7.) [3
a) 10.895 (0)3.105 c) 1.552 d) 12.448

8.) Which of the following would be the conjugate acid of CeH1oNH? 8.) b
a) CoH1INH+ b.) CeHioN+ CeH11N+ (@) CoHioNH2+

9.) Ifthe Kaof an acid is 5.3x10A-6, what is the Kb of its conjugate base? - 9) C
a) 5.3x10A-6 b.) 5.3x10A8 (c) 1.9x10A-9 d)5.28

10.) What volume of 0.150M sodium hydroxide would be needed to reach the 10)) 6

~ equivalence point if the NaOH was being used to titrate 28.6mL of 0.450M acetic

acid?
a) 28.6mL 85.8mL c) 9.53mL d.) 1.93mL
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SHORT ANSWER (10 pts each): Completely answer all of the following questions. Read all
questions carefully!!l SHOW ALL WORK. Make sure to include units and report all

mathematical answers to the correct number of significant figures. Write final answers in
designated locations when indicated.

1. A 0.500L buffer is made of 0.400M formic acid (HCOOH, Ka = 1.77x10-%) and 0.450M
potassium formate (KHCOQO).

a.) What is the pH of the buffer?
Answer: 3 %03

pH = 37530361 + log (2120

z 3N520a0 @+ 0.013559 = 3.L03179

b.) What is the pH of the buffer after adding 0.0800 mol NaOH?  Answer: H.19 7

A OHOOMY 6.5 - 0 amol —0.08wol = ch_l%nfL = 034 M

AT 0M30md o 5| = 0. 335w + O.Ckm0\ = 0.305m0)
L

5. 5L = 0.t

3.\l
pH= 3733636N \,o% a0
= 2.N5202LM + 0.400H§L. = H.1891Y4s
2. A 25.00mL sample of 0.360M NaOH is being titrated with 0.425M HNO:s.

a.) What is the pH of the 0.360M NaOH solution at the start of the titration (before any HNO3
is added)?

POH: —\O%(O.f’)bbs?- OHUBLATS Answer: 1 5. 500

plf= [U-0.UUBLEIT = 13.933
b.) What is the pH of the solution after 24.0mL HNOs has been added?

Answer: , (ﬁ“
OH:! O‘3L°EMO| ¥ 0.025L =000 o)

41 0.H35md  cauL = 0. 00ame| & mou
C

H' 0.0102 wol- 0.004 mol = @001 mol om0 yu 9%

6.0\ AL
0.023L L LioLs
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3. The Ka for benzoic acid (CsHsCOOH) is 6.46x10->. For a 0.236M solution of benzoic acid:

a.) What is the hydronium ion concentration? Answer. _ 2-90 % ’0_3 M

2
L. v16—> = 2
0.23s

X2z 1.5634956 X107
Y= 590050 X107° M

b.) What is the pH? Answer: A.H0¥

- logy (3.9045L X16) = R.U084RY

4. A solution is made containing 0.948M ethylammonium chloride (C2HsNH3Cl, Ky for
ethylamine is 5.6x10-%)

a.) Write the balanced equation for this salt reacting with water.

Ca Hs N oy + B0 = HOT (a6 + CaloNH;zag)

b.) Is this salt acidic or basic? Answer: _ (X CAQ L

c.) Briefly explain your answer to part B.
phoducess H Ot W wotesr  o¢
conyugete acd of o weadt louse (et loum tne

d.) Calculate the pH of the solution: Answer: _5.59
-1y
Ko = LO w107 . »
G 5-‘_9”\.'0—'—‘ L")S’é"i 7’\.’0
1LN%5n nio=" = L2 o H= —log(H.H‘JLlS'-I.S x107%)
0.94%

5. 3%
-1

*& = 1,LA32¥d0 X0
X2 LHOY = H HUBHD x{07Y

Version B _ CHM112 20225



5. If a 0.250M solution of a weak base has a pH = 11.28,
a.) What is the value Kb for the base? Answer: _|.Hb X{O~ >
PO = M-11.a% = &.14
CoHT) = 107392 = 1,405 X107

. 2 -
(o L1a0sHl X 10} 5.L30NFX007" - 463963 x|6S
© T T 20— 1A000LXIG™ 2.4%09904 X107
b.) What is the hydroxide ion concentration of the solution? | Answer: 1.A1 ’UO-E’ M

LAOSHLA 6™ M

c.) What is the value of pKs for this base? Answer: Lf 5“55

—\oca(l,qlg?atwusx,;gﬁ): 4,834

6. A solution of a weak base has pH = 11.421. If the Kp for this base is 2.37x10-6, what is the
initial concentration of the solution?

a.) What is the initial concentration of the solution? Answer: ar) . qq H
pOH = IU-ilur= 2.919

[OH“—J = |0~ 2A5N% = Q.LQS(Q%SX’O—"S

A
(A.b3633 2 16™)
C—7 LBLB3 X1

7.37 X10~Y

[5.956 33 x 16™Y = .27 x10™C ~ b2 F! 1671
L. Qsui gy x107° = 2.30 167+l

C= 2.925 2

b.) 2 point bonus. This may take a little thought. What is the percent ionization for this base?

- | P
LouD oy - [C3kaln3 x10™) o | 07
[ oo} L [%0‘559‘5 Answer: _ ©.039870

20,6392
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7. A 25.00mL sample of 0.250M acetic acid (Ka = 1.76x10-5) is being titrated with 0.300M KdH.

a.) What is the pH of the 0.250M acetic acid solution at the start of the titration (before any
KOH is added)?

N
R KI-D#S- = 0. 356 Answer: A (0¥
X3z n4 x)6”

K= [H08) = 2,090 X{O™
pit= ~log (2,036 x16¥) = 2678277

b.) What is the pH after 14.0mL of KOH has been added? Answer: 5.0lLb

HAL Q.250mM0) | ».0asL = L. 29 X {0 Smul

L R prera

oH’ 0.300mol g o= 4,2 X167
L

YA wMatn\n%’ LRSS X107 wol= LA w16 pol = 2.05 X103 mol
(6.035L +0.014L)

= 5.30kU) *167M

AT 4 w107 Mo
Co.oaﬁvrc O

= |.OTLTI33I %I M

Kae —log (17 106%) = 47505

0_10’)(9@23\)
pH'"‘ H.oyuEh + lo% <O,06260LH

= (noyusy + 061495 = 5,063
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