MULTIPLE CHOICE (3pts each): Write the ONE |etter 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) Whatis the pH of a 3.44x107M solution of HNO3? & %Won% acvd 1) _A__
a.))2.463 b) 11.537 c)2.162 d) 1.232
pH=— tog§J (3.u4qxio73) = R460349Y
2.) How many equwalence ints would you see in the complete titration of a 2) C.

solution of H3PO4? &~ 3 profans

a.) one b.) two @three d.) four
3.) Whatis the hydroxide ion concentration of a solution with a pH of 5.2477? 3) K’}
a.) 5.66x107°M @ 1.77x107°M c.) 5.66x10°M d.) 1.77x10°M
S POHE =534 = 317153 [oH<] = (O3 |l xm“‘
4.} Which of the following would produce the most acidic solution? 4) !)
a.) NaNO:2 b.) NaCl el c) MnBr2 NlBrz Zt 1p
Mot reuted MO;_ booo N CL no Mazt oadic V2t Qudl Ml

%mmmr
0. uﬁ
5.) Which of the following salts would be the best conJLsgate base for a buffer mage 5. HHaan H'h
h HF? & Loont -
&KF b.) NaCl c.) LizS0O4 d.) NaNO:2

6.) Which response represents the most appropriate answer for the pH of a strong  6.) f ﬁ
monoprotic acid with a concentration of 4. 56x10’3M7

a.)2.34 (B)2.341 ﬁ%}& )23 ©d)2.3410
35 fags
7.0 Whatis the hydronium ion concentratlon of a solution with a pH of 5.2477? 7. ﬁ
(2 5.66x10°M b.) 1.77%10™M €.) 5.66x10°M d.) 1.77x10°M
CH0R) = [O7339 = 5 (o aY K1H~°

8.) Whatis the most correct formula for the conjugate acid of (CH3)2CHNH2? 8) [2

a) (CH3)2CH2NHz* b)) (CH3)2CHNH d.) (CH3)2CHNH2" (CH3)2CHNH3
9.) Which is the most correct formula for the conjugate base of (CH3)2CHCOOH? 9) C,

a) (CH3)2CHCOOH2*  b.) (CH3)2CHCOOH*  (©) (CH3)2CHCOO" d.) (CH3)2CCOOH
10.) What is the pH of a 6.94x107°M solution of Ba(OH)2? & SWDV\% e 10-)&

a) 4.858 b) 8.841 c) 5.159 (aD9.142

_ A0H "~
L. QX674 M (————
20245_D | BalO),

1 3%F NOTS M = [OH]
POt = ~log (1:358 X107
= 4,390l
pH = (H-H 38Tl = a.l4aly



SHORT ANSWER (10 pts each): Completely answer all of the following questions. Read all
questions carefully!! ALL WORK MUST BE SHOWN TO RECEIVE FULL CREDIT. If your work is

in a different location, you must make a note of this in the given work area for the problem
in order for the work to be considered for partial credit. 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.) Calculate the pH of the following solutions.

a.) A 0.525M solution of a weak acid with a Ka = 4.72x10-3,

X3 . 5 Answer:
ho= =Sosz 2493010

2= ung S
7= 4,999 5 %107 = L0

pht= ~log (4,475 X106 = 430399

2. 3035

b.) A 0.450M solution of a weak base with a Ky = 4.72x10-5.
XA . s Answer: L LO[LLI
tz\b: O,LESC) “Lleqa XIO

Y A= A xBTS
%= 4, LO%L8N X [0 = [OH7)

b0l = — (oG (4. L0BLET x107%) * A.38LUAT

o= 14-3336423 = I1.bk3577

2.) Calculate the Ks for a 0.631M weak acid with a percent ionization of 14.5%.

1,55 ~ 072
[ = 1y (0.w0) = 4. [495X 07 H Answer
< - X2 (9.1495 <167 |
R AR O lod) — 9. (LasX 107

- 83T (23S RI67°
O, 5RISOS

-
= ],GSHJLW 10O
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3.) What concentration of sodium benzoate would be needed to make a buffer with a pH of 4.16

that contains 0.240M benzoic acid (Ka = 6.5x10-5)?

|OH'1 \OKC«L*‘ IO% ( Tﬁ.‘) Answer: O« 2L M
pla= ~log(LoxI16=) = 4.13)

=
Hille = H.%9 + IO% (o ’MOD

—0O.03™ = o% (OW

0.0 = A~
i& O 3HO M
_ A -
0.9373 = =y A= 02955 M
4.) a.) What is the pH of a 0.372M solution of lactic acid? (C:HsOCOOH, Ka = 1.3x10-4)
= KB
\V3KI0T
O.3N A Answer: d. 1

YAy ezt x 10°F

A= Lasd ] x0T = L0
ph= —log (. 984 x107%) = 4,187 99
b.) What is the pH if 25.00mL of the 0.372M lactic acid solution is titrated with 20.00mL of
0.400M KOH?

0. 33 mol ¥ O.0280L = 4,3%10 > mol H{A Answer: __ 1. Lo¥

L

0400 L paecoL = GOXID o~ 3 mol Shon%&tm
L.

. i
LWectic agho Lost oNer

A, 7%107 wol — ORI mal = 13 <10 >l HA Rroaning

(o.b’a:suo‘owtﬁ
= 7 g§89 X107 M WA

| o = 30X wol AT pﬁ()dua_dl
(0.025L 010300

I adho = 80 X107 ol HA u\mdmﬁh%cd

§A OV
— - - v l}ﬂ
= % »107 M A /Po\r\jf’i)‘ e
A (s + 0@ = HOTcam +A (a8
2 o Lng %10~ "
_,26_-———— \Lﬂ;\o\i - s ! ‘1-&()
Version D - W“D—L ﬁ * "3 CHM112 2024S
— IFAYTE R sl R IS Y= 2.0 4% x16 —CHgOU a
LL3IXIOTE = £ 2.855% \107Z) D= ._(D% ( 2 WALE «] 0—:‘) L{.bﬂﬁ



Voo~ 36958/
5.) A 500mL buffer is made containing 0.450M formic acid (Ka = 1.7x10-4) and 0.400M
potassium formate.

a.) What is the pH of this buffer? Answer: 3 173

pl+ = pk& + \{O%Q%%>
0. 100

= 56981 + log (o 450

= 37998} — a.0stisas = 3.MERYE
b.) What is the pH of this buffer after 6.00mL of 0.500M HCl is added?

O, 5600l
L

3.1

% O.600L = O.003 motl Rl Answer:

OL{SOMOI%OSO()L_ 0. 235 mel HA +0.003md = 0.33%mol -0
L 0.50LL 150

O. ttb()mol L 0.900L = 0RO ol AT 5 ,.003me = O 1S mo!
6. S0 = 0.3%Cl ?73”

HeL +X" —> H‘A‘ + U » e

yolomg = 0.00LL +OS00L= O6,20kL

06, 38U\ . o
\pH = 3,NLasSl + [%(oqsssqs 310 04

6.) Given 50.00mL of 0.0578M HCl

New

a.) What is the pH of this solution? Answer: ['A3 ?5

- log (6.638) = |, aB¥oN

b.) What is the pH of this solution after 34.00mL of 0.100 M NaOH has been added?

Answer: II,W\"S
0.0S"l%Lﬁ% % 0.0500L = 0.002%% mol fad

e volome

0. 0000
0.100md | (.63UEOL= O.003H Mol Roane @&ﬂk
L o.0% L
o, bane Hhan 0cid Lo 0. o389 ol e, neudhaliat
0. 00 Mmool — O.0028% wat = O OO0 wot houe \Q‘Q\ 24,00l
b.OH L M
Version D CHM112 2024S O~

=~ O 3) = 2 AN N
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7.) Given a 0.532M solution of KNO>.

a.) Is this solution acidic or basic? Answer: BCU) Q.

b.) Show the reaction of KNQ: with water.

NO,™ casy + H 08 = 0, ady + O~ cag\

c.) What is the pH of this solution? The Ka of HNO; is 4.5x10-4.

v LE RN
LT Y. xio™
= L Anzaxio™
x?
a-a?\’?\?‘ K ‘0-” - 0639\

A=A 15 aa x 1D
M= 343834 WY = [oH)

g. oM

Answer:;

pott= ~log (Bu3F3L ME™Y) = 5.U63LS

olt= 14-546306S = ¥ 6363S
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