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) Whatis the hydronium ion concentration of a solution with a pH of 3.2787 1.) [:'z
a) 3.77x102M (b)5.27x10%M_} c) 1.90x107 M d)0.516 M
(0733 = 537733 X\ 6070 r}
2) Whatis the hydroxide concentration of a solution with a pH of 3.278? 2) c
a) 3.77x107M b) 5.27x10™*M [c) 1.90x101 ml d)0.516 M
pOoH=14-320% = (0,13 o~ 'O = 1. ¥ x 0"
3.) Which response best represents the conjugate base of CH3CH2CH2COOH? 3.) b
© a.) CH3CH3CH2COOH™ b.) CH2CH2CH2CO0HY ¢.) CH3CH2CH2CO0H2 [d.iCHagHzCHzcool“7
4)) Whatis the pH of a 0.00297M solution of HNQ3? 4) ﬂ
a.) 2.527 b.) 11.473 c.) 1.264 d) 12.736
—log (0.00897\ = 2,930 AL
5.) Which of the following ions would give the most acic'lic solution? 5. ‘;2
a.) Cre b) Cr¥* c) Fe® sroatlent w/
. huc&/\mi- dnangpe
6.) Which of the following would give the most acidic solution when dissolved in 6.) ! )
water? ¢ oo e
a.) NaCl b.) NaCH3COO c) K2504 () CHECHaNF3CI&] nerchad
hotn Nkl hot newded Cony ard
7.) Which response best represents the conjugate acid of CHaCH2NHz? 7)
a.)CH3CH2NH c.) CH4CH2zNH2 * d.) CH2CHa2NH2 -
8. Whatis the pH of a 6.24x107>M solution of KOH? 8.) C

a.) 4.205 b) 2.102 d) 11.897
O = ~log (1A x16-%) = 4,304%  plF=1d-H a0 =9.19 S /¥

9.) hich of the foflowing would be the best conjugate base for a buffer containing 9. /3
hydrofluoric acid (HF)?

b.) NaCl c.) NaCH3CH2C00 d.) NH4Cl

nsd 7
10.) What is the Ka for a the conjugate acid of a base with Kb = 7.95x107? 10)_A

a.) 1.26x10°8 b.) 7.95x107 c.) 7.95x10°% d) 1.26x10°

-1y _
Kom $25 = 139780 k1078
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SHORT ANSWER (10 pts each): Completely answer all of the following questions. Read all
questions carefully!! SHOW ALL WORK. 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.) You are given a 0.397M solution of KNO-.

a.) Based on the formula, would you expect this solution to be acidic or basic?

Answer: Ba L8 LC

b.) Briefly explain your answer to part a. Your explanation must be based on the formula,
not the calculations in part c.

NO,™ 1 ha conyugedde bousa of Hhe weak aesd WNOa

c.) What is the pHL‘of the solution (Ka for HNOz is 7.2x10-4)?
l Y’m - -
K\D: Axlo 7. L28&q xtO™Y

AT Answer: _ 823
- X @ '
f.?)%’g'q 7‘*’0 - 0.2 - POH-‘ -!O% (a‘sLl% )(!O"Q) -,5(0;{0(3
Y P= 5513540 Pl 14-6.0353 = §:8700
X= 2.34% 107 = [ow)
2.) Given a 6.97x10-*M solution of Ba(OH)z.
a.) What is the [OH-] concentration? Answer: .39 % lo_3 M

AOH™ -
(5.3 x107 M BaloH), 16&(0&)> = [,7394 x[H>M

b.) What is the pH? Answer: __| 14y
POt = —log (1334 x107) = 2857

rolJf“- M-2.8987 ™ [1,1443

-1
c.) What is the [H30*] concentration? Answer: T4 % \0 A M

|01 = 5 038G X107 M
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3.) A solution of aspirin (CsH702CO0H, Ka = 3.2x10-4) has a pH = 2.18.

a.) What is the molarity of the solution? Answer: _ O- 4™
[H0%) = 10731 = (0, 606T <1072 H

A e + H0D = B0%cag + Aoy

C | O O
—\ ’ +Y +X
o X Ko X F Lbob] *107*H

=3
L Lel0uq 0 D™ 30 e (€ baloOlad ¥ 107%) = 4, 39 loxl”

3.3 %10 T T G A0
C~ L. LOLY %10 0~ oo g 3 = 1L okd T X!
LoDy k\o’s 4 lo-L0OLY A\O

— |
b.) What is the percent ioniza%)n? C=0o018 Sotinswer: H.L%
[ H= O,
I Lonzahon = | S22 )00

CHA)

] GEL’}SZ‘&?A‘X’}'” Jripo = b0

4.) Given 25.00mL of a 0.365M solution of KOH.
a.) What is the pH of the solution? Answer: 13.963
POt = —log (0.3ps) = A.4371 071

pH=4-0.439M0"0 = (3,963%

b.) If the KOH solution is titrated with 0.400M HCI, what is the pH after 18.24mL has been
added? Steong aad 8 Shong base

Answer: __14.ledle

bWvhel mol Kol

0-3sS L 400950012 4. 135 K10 ol ~log (433986 %10°2)

Mol HCL added = 1. 3786
0100 mol 4 6,018 L = 7. Aql X167 mo] pit=14- 1313l
—
= . 3
KoH than el HEL FROH — KeL +d20 19 63633
Mo !
iAo\ |<0“3 - " w16 ol KoH
7,29 %107 mol HCL(W > 1A Reachved Ltdd
Wd'e ~ -
Kot teft o 3 ook — 7, 28 %1072 ol = [ 339 ®107°mol |y 3798% v M
11as =10 ' 0.643ANL e
Totol volume! 0. 0500k Y, 22q%5 0™ H
Version D y 6. 015N CHM112 20235  [(H~)
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5.) Given 25.00mL of a 0.500M solution of ammonia (NH3, K = 1.77x10-5)
wWeale hase

a.) What is the pH of the solution?
. - Answer: H‘L-m?)
2 v
0.300
2 ~ (2
Y *=%.85 %10

K= AQ{'HE%C(S K‘IO;‘S M 1[0‘.‘(-]

-5
SRR POt = ~log (2974590 x10™) = 2.63453
loH"»' M- 2.92083

= 11.4734N

b.} If the solution of ammonia is titrated with 0.400M HCI, what is the pH at the
equivalence point? 3ealc bane wl Sh’cm% act d

Wnvhad iolen bane Answer: WA |
O'E—O%Mf ¢ 0.02500L = 135~ O *mol

- egotualance pt! Mol added dCL= invhad moles Base = LA x (070l

N, ey + Wel (asy — NUflass + CU ey 1alecho
00 uaed wp o0 vsed U .25 x1072mal produced

Toked wolume » WL addid 16 x1672mal (== ) = 0.03135L

5.900wd i,
 0.62500L + 0.031A6L = B.05LAS L S0 ) A1
[Nthf\ = Q@28 mol 543323 ™ Kee™ T x10

NG

- o JAbS XIS
‘- 0.05AsL o RA= 1 3954q x 1O to PH- ‘O%(l
o=

Do ™ SUANKIOTT = 11205 07T [H0T) T 49500

6.) A buffer is made up with 250.0mL of 0.550M benzoic acid (Ka = 6.3x10-5) and 250.0mL
of 0.500M sodium benzoate. '

a.) What is the pH of the buffer? Answer: Holla

pit = plet lo%(/igﬂ plio= —log (a3 x 107> 4,200kl

pH= 42006 + log(%%ég>

-

= Y00kl — Hi1gan = y 513"
b.) What is the pH of the buffer after 0.00800mol HCI have been added?

V. vukos Cs veduce A= intraase WA
[hs) 045—%1‘310‘* 6ASC0L= O, [3D mol

Answer: L\-\ \

0.2350L O- 125 mo! - 0.60500mel = 0 I Mol J oa
F0.380L 0.300L

0.900L [\ 0.9950md |, 5.2s00L = 0.137% mol
[

0.\l + 5. 00%00 Rl = O. 145Swmol  — 5.291 M

OB 0.900L
\O\J( = L‘l:&OOLQLO + lo%( O;?\cu

- 4a00ule — 0.0 =41 OSY4% cHm112 20235
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7.) Given a 0.300M solution of ethylamine (CH3CH2NHz2, Kb = 5.6x10-4).

a.) Write the equation showing how ethylamine reacts with water.

Chg Qg N, e + 100 = ClaCiky MHJ (aey + O™ (uQ

b.) What is the pH of the solution? Answer: | % l
A X 2

5.0 Facs POt = ﬁlo%(!.;aqumo") = 1. 887395
x 2= 1¥ <107 IF=1u- 1, %6034 = 13113k

w.= 179k X107 F LoW)

0.300M
c.) What is the conjugate acid concentration [X] of a solution that is 0256 ethylamine
and 0.150M NaOH?

Ly compmron (on

effecr Answer: [ 13 %10 -% M
C v City NH; (a@ + H0 (0) == CH, 01, NH Py + 0™ (s
0.200 o 0. 150
—X ", 4 X o
0.200 %78 A 0. 1504 %~

5. Lyio = CX}E 0. (56)
L0200

LS X107 = [XAL0. 150)
01560 A0

Xo= [ axlo™M =[5L+3C,.HQNH3{l
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