Team il General Chemistry THICHEM 102y Form A 4/10/13 9:30 am MWEF  Dr. Hahn Exam # W!O I/ U\;{M .

ame {orint) Name {sign)

Please show work for partial credit on the Long Answers and in some of the Short Answer Questions. Multiple choice
questions have no partial credit.  Please write anything you want graded legibly. If I cannot read vour work. I obvious
cannot grade it. (I pts print and sign exam)

pH+ pOH=14 pKa+pKb=14 KzxKp=10x1014 [H;07[OH]=10x10M=ky p
‘anything) = - log (anything) pH = pK,+ log { [base] / [acid] } M = molarity = moles / liter

Part] MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. {4
pts per question, 28 pts pts total)

1) Calculate the pOH in
Ay 4.00

 aqueous solution with a pH of 9.85 at 25°C. (pH + pOH = 14) 1)
4.15 C)5.15 D}y 2.15 E)3.15

2) Which of the following solutions is a good buffer system? / §£, _— q . y 9 - ¢ 2)
A) A solution that is 0.10 M H Cl and 0.10 M NHg* ' ! (5

B) A solution that is 0.10 M Na OH and 0.10 M K OH
A sclution that is 4.10 M H CoHzOn and 0.10 M Li CaHz(On

D) A solution that is 0.10 M HF and (.10 M Na CaH3(Op
E) None of the above are buffer systems.

3y Calculate the concentration of H3O* in a solution that contains 5.5 x 10-5 M OH~ at 25°C. 3)
([H;0*][OH-] = 1.0 x 10-14}

AY92x10-2M ’ - ; "/f“
.é;\z‘:zxm-iM [Q?OTJ - M n :/{J)%[040

55x10-10M o~y
5 1.8x10-10M s 2 }4/0
C?.) 1.8 x 10-12 M
4) Identify the diprotic acid. 4)
AY HCIO4
B) CH3COOH
Cy HNO3

@ H>504

E) HCI

5) Which of the following is NOT a conjugate acid-base pair? 5)
A) NH4*/NH3
B) CoH30p/HCH30,
O Ha503/H503~
H3O/OH"
) All of the above are conjugate acid-base pairs.
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6) Determine the K for CH3NH3" at 25°C. The Ky, for CH3NHp is 4.4 x 104, {(Ka x Kp = 1.0x

10-143
A)3.1x10-10
B) 5.6 x 10-10
C) 6.8 x 10-11

C? 2.3 x 10-11
)2.3 x 10-3

7) What is the conjugate acid of HCO3™?

A) HyO

Dr. Hahn Exam i 9:30 A MWEF

Lo Okl
COL = -

&4, 4K /=%
B) OH- @ HoCO3 D) CO32- E) HpO

page 2
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6)

2,5k
/0™

7)



Part II Short Answer: Write the word or phrase or circle the cheice that best completes each
statement or answers the question. (47 pts)

1. Circle the Strong Base among the following: (5 pts)
2. Write the reaction equation for the acid / base reaction of the weak acid with water by filling in the

products in the equation below. (3 pts each, 6 pts)

ot

HCN(ag) + H0() > (J{t’, h_(i + CN

3. What is the pH of a H C1 (strong acid) with a concentration of 0350 M? Please show work for
partial credit & full credit. { pH=-log[H] } (6 pts)

[H'] = [I0'] = 0.%50 me 0.4 L
b= —lag (0550)= 0. 45¢

4. Match the titration curve for a strong acid being titrated by adding a strong base with the statements
below. You may use the letters one time, no time or many times. (a) M = (# moles base - # moles
acid) / total volume (b) [H'] =[H;0"] = [HA] (HA is a generic strong acid) (c) pH=7 (d) M=(#
moles acid - # moles base) / total volume (3 pts each, 6 pts)

q)

QoD <

Y,
.,

9
o

Volume of base
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5 Match the titration curves with the letters shown by circling the matching letter under ali diagrams.
(a) a weak acid to which you add a strong base titration (b) strong base to which you add a strong acid
(c) strong acid to which you add a strong aetd (One letter matches one titration curve.} (2 pts each, 6

pts) b as<

i ' :
/ ' r_\l |

pH | pHi pH |
| i I

volume volume volume

@ or (b) or (c) (a) oror {c) (a) or (b) o@
Circle one) {circleone) (circle one

6. Forthereaction CaFa(s) > Ca™ + 2 F~ give the expression for Ksp

Ksp = (\’C&{zl Cf:j - (6 pts)

7 Ifthe K. of H CoH30, is 1.8 x 107, set up to find the [Hs0"] concentration at equilibrium. The initial
concentration of H C;H;0; is 0.250 M. (Do not actually calculate the final number for this problem
Just set up the problem. There are too many problems on this exam to complete this problem.)

a. To do this, complete the ICE table below.  x=[H30"] (9 pts, 1 pt per blank)

[H C50; ] [H;0" ] [C:H30, 7]
e
Initia O ‘ ZS 0 o 15)
Change , -
N L t K tx
quilibrium - _
0.L50 =X X X

b. Complete the Ka equilibrium expression by plugging in your results from your ICE table into the
brackets below. (Do not complete this question by solving for the x. If you complete this
problem by solving for x, you will get no more points and you may run out of time on another part of
this exam.) (3 pts)

Ki= I X I X ]

[ 0150 ¥ ]
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Part II. Long Answer Please show work for full credit and to receive partial credit. (25 pts)

1. Calculate the pH of a buffer solution with a concentration of 0.15M H CN and 0.30 M Na CN.
pK: of HCN is 9.31 Use the Henderson Hasselbaich: pH = pKg + log { [base] / {acid] } (10 pts)

(VLL G.al —+ nj/(g )
gH=9.104 0,50 = G

2. In a titration, if you add 50.0 mL of a strong base(KOH) with a concentration of 0.35 M to a 30.0
mlL solution of a strong acid (HNO3) of concentration of 0.10 M, what is the [ OH ] ? (Thisis an
aﬂer equivalence point problem.) (15 pts)

C@UB 4 roles base — Hpglesac,d

,Q@]/@JZ y ) et
40l = 5000 ¢ 0.35Pele - D011 vy
Lot [000 h<
H W/jﬁ”; b0.0ml . 0, (0xef 0000 1ok hrg
at [ 00 6 <

(7G melle oy — 0, 003 hoal LAL),

(097 = Wh@ e

ow )= 0.9 o 0y 7 —
G 0.08 oK
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Exam HI General Chemistry II (CHEM 102) Form B 4/10/13 9:30 am MWF Dr. Hahn Exam #

Name / éé’(’ﬂ)/ (print) Name (sign)
Please show waork for partial credit on the Long Answers and in some of the Short Answer Questions. Multiple choice
questions have no partial credit.  Please write anything you want graded legibly.  If I cannot read your work, I obviousl)

cannot grade it. (1 pts print and sign exam)

pH+ pOH=14 pKa+pKb=14 KzxKp=10x10-14 [H;0*[OH]=10x10M"=ky p
(anything) = - log (anything) pH = pK, +log { [base]/[acid] } M =molarity = moles / liter

Part1 MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. 4
pts per question, 28 pts pts total)

1) Determine the K, for CH3NH3* at 25°C. The Kp, for CH3NH7 is 44 x 104 {Ka x Kp = 1.0x 1
10-14} '

- —/
A) 5.6 x 10-10 MB_ /[O)(/O 7 o »
B) 6.8 x 10-11 e -, = 2{
@2.%10—11 4£ éf“ )C/O f‘ % K/O

3.1 % 10-10
E) 2.3 x 10-3

2) Which of the following is NOT a conjugate acid-base pair? 2)
A) CpHzOr/HCH302
B) Hp503/HSO3”
C) NHg*/NH3
H30%/0H"
E) All of the above are conjugate acid-base pairs.

3) What is the conjugate acid of HCO3~ ? 3)
A) OH- ®H2C03 C) H30* D) HyO E) CO32-

4) Calculate the concentration of H3(" in a solution that contains 5.5 x 10-3 M OH- at 25°C. 4)
{[H;O+][OH-] = 1.0 x 1014}

(® 18x10-10M [:0 {F‘_}Z _. /40 K{O:/i

B)9.2x10-1M

C)9.2x10-2M C;‘Sh\q(fg

D) 1.8 x 10-12 M

E) 5.5 x 10-10M [;0”5 - /{- g )(/0-“/9
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5) Identify the diprotic acid. 5)
A) HCIO4
B) CH3COCH
C) HNO3
D)y HC1

@ H)S0y

6) Which of the following solutions is a good buffer system? 6)
A) A sohution that is 0.10 M H Cl and 0.10 M NH4*
B) A solution that is 0.10 M H F and 0.10 M Na C2H30p
C) A sohution that is 0.10 M Na OH and 0.10 M K OH
@ A solution that is 0.10 M H C3H307 and 0.10 M Li CoH307
E) None of the above are buffer systems.

7) Calculate the pOH in an aqueous solution with a pH 0f 9.85 at 25°C. (pH + pOH = 14) 7)
A} 2.15 B) 4.00 @)4.15 D) 3.15 E) 5.15

g)ON/'l [¢—9,55 = 4{,/9

Dr. Hahn Exam I 9:30 B MWE page 2



Part II Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question. (47 pts)

1. Circle the Weak Base among the following: (5 pts)

SOH), NaOH @) K OH @

2. Wirite the reaction equation for the acid / base reaction of the weak acid with water by filling in the
products in the equation below. (3 pis each, 6 pts)

<
HF (aq) + H,0() > H7O N P —

3. What is the pH of a HNO3 (strong acid) with a concentration of 0.630 M ? Please show work
for partial credit & full credit. { pH=-log [H]} (6 pts)

m-mor- Qb0 M m- OOl

pe= —eg(0.630)
D1 ?@?-— (-0.20 1)

4. Match the titration curve for a strong acid being titrated by adding a strong base with the statements
below. You may use the letters one time, no time or many times. {a) M = (# moles acid - # moles
base) / total volume (b) M = (# moles base - # moles acid) / total volume (c) [H'] =[H;0"] = [HA]
(HA is a generic strong acid) (d) pH=7 (3 pts each, 6 pts)

pH

Volume of base

Dr. Hahn General Chemistry Il Lecture  Spring 13 Exam Il 9:30 am form B
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5 Match the titration curves with the letters shown by circling the matching letter under all diagrams.
(a) strong acid to which you add a strong (b) a weak acid to which you add a strong base titration
(c) strong base to which you add a strong acid (One letter matches one titration curve.) (2 pts each, 6 pts)

l
|
|
pH {
l

volume volume volume

{(a) or {b) or@ (a) or or {c) or (b)Y or{c)

(circle one) (circleone) circle one)

5. Forthereaction Al(OH);(s)-> Al + 3 OH" give the expression for Ksp

Ksp = Cﬂ/(_‘\ [: 0 h///l f; (6 pts)

7 What is the [H30 '] at equilibrium of 3.5 Mof HF dissolved in water ? The K, of HF is 3.5 x 10™.
(Do net actually calculate the final number for this problem. Just set up the problem. There are too
many problems on this exam to complete this problem.)

a. To do this, complete the ICE table below. x=[H;0'] (9 pts, 1 pt per blank)

[HF} [H;0" | [F]
5.5 O O
Equilibrium "_8(' + K 71— k
5.5 —& X X

b. Complete the Ka equilibrium expression by plugging in your results from your ICE table into the
brackets below. (Do not complete this question by solving for the x. If you complete this
problem by solving for x, you will get no more points and you may run out of time on another part of
this exam.) (3 pts)

Ka= [ X 1 e ]
L%y =k ]

Dr. Hahn General Chemistry I Lecture  Spring 13 Exam III  9:30 am form B 4
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Part IIl. Long Answer Please show work for full credit and to receive partial credit. (25 pts)

1. Calculate the pH of a buffer solution with a concentration of (.15 M CHsCOOH and 0.25 M CH2COO Na.
pK. of CH:COOH is 4.74.  Use the Henderson Hasselbalch: pH pK, + log { [base] / [acid] } (10 pts)

plt-= et g 0. /f
gr=40e ¢ 000 = 496

2. In atitration, if you add 10.0 mL of a strong base (Li OH) with a concentration of 0.15M to a 10.0
mL solution of a strong acid (HBr) of concentration of 0.50 M, what is the [H30"] ? (This is a before
equivalence point problem.) (15 pts)

CLL 0{] - ;ﬁ ol es OLCLLQ - 4 W/@; Lf;(
7 [ tid ol

ol ~ /ﬁ,DMM M: 51@51(?

aud ", /Uaowe% hrobe b0
)
ol — [000E 0S5 prale Lo D -
blst Liog * v/l:ﬁ‘ = (e~
LLos 7;/1‘,\% h-ok boe

e 500 K07+ L = 1.5 X po= bt
W @0,0 T[0.0M)KW

| -5
[uset) = 200407k
0,01 £

= 01/75\/)/\
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Exam HE General Chemistry Il (CHEM 102} Form A 4/10/13 11:30 am MWF Dr. Hahn Exam # % %'}" e ‘@L.

Name ,/tj_ ﬂ/&)/ (print) Name (sign)

Please show work for partial credit on the Long Answers and in some of the Short Answer Questions. Multiple choice
questions have no partial credit.  Please write anything you want graded legibly.  If I cannot read your work, I obviously
cannot grade it. (1 pts print and sign exam)

pH+ pOH=14 pKa+pKb=14 KaxKp=10x10-14 [H;0*[OH]=10x10M¥=ky p
(anything) = - log (anything) pH = pK,+ log { [base]/ [acid] } M = molarity = moles / liter

Part] MULTIPLE CHOICE. Choose the one alternative that best completes the statement oz 2 he question. (4

pts per question, 28 pts pts total)

1) Which of the following solutions is a good buffer system?
A) A solution thatis 0.10 M H Ct and 0.10 M NH4*

B) A solution that is 0.10 M Na OH and 0.10 MX OH
C) A solution thatis 0.10 M HF and 0.10 M Na C2H307

D) JA solution that is 0.10 M H CaH307 and 0.10 M Li CoH3|
E) None of the above are buffer systems.

2) What is the conjugate base of HoP(Oyg™? 2)
A) H30* B)OH- D) POy3- E) H3POy

3) Calculate the pOH in an aqueous solution withva pH of 9.85 at 25°C. [pH + pOH = 14 } 3)
A) 4.00 @ 115 L 0) 5.15 D) 3.15 E)2.15

4) Determine the K}, for CN- at 25°C. The K, for HON is 4.9 x 10~10, {Ky x Ky = 1.0 x 10-14} 4)

A)4.9x10-14 / ._/So /___/
oI X -9 - ¢ 0 }6/6 - m>
ey K= - 2,0 %/

D) 3.7 « 10-7 e ~{b
@z.oxlo—S Zh CEX/O

5) Calculate the concentration of OH™in a solution that contains 3.9 x 104 M H30* at 25°C. 5)
{[H;0*][OH-]=1.0x 10-14 } /¢
A)3.9x10":M ' .6 %0 -1
B)2.7 «10-3 M -\ = — ‘
®))2.6x10—11M C@LL J } ‘i K{'O“?L Z’G}(/D
D) 27 x10-2 M '
E)26x10-12M

Dr. Hahn  Exam III form 11:30 A MWF page 1



6) Which of the following is NOT a conjugate acid-base pair? 6)
A) CpH3027HCH302

B) NH4*/NH3
H3O0YOH"
D) H2503/H503"
E) All of the above are conjugate acid-base pairs.
7} Identify the triprotic acid. )
A) Ha503 B) HCIO4 C) HNO3 D) Hp504 (B)HsPO4

Dr. Hahn Exam I form 1130 A MWF page 2



Part II Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question. (47 pts)

1. Circle the St ng Weak Acid among the following: (5 pts)

HBr ‘32504 OH:S@ [0

2. Write the reaction equation for the acid / base reaction of the weak acid with water by filling in the
products in the equation below. (3 pts each, 6 pts)

-t .
CH;COOH (aq) + H0(0) > Hﬂ, [ + C#?; C OO®

3. What is the pH of a H 1 solution (strong acid) with a concentration of 0.115M? Please show
work for partial credit & full credit. { pH=-log[H']} (6 pts)

[H']=[H:0"] = O [/j M . 0.9 C-
v = v%?(0/ﬁ> »(Oq@

p= 04¢

4. Match the titration curve for a strong acid being titrated by adding a strong base with the statements
below. You may use the letters one time, no time or many times. (a) M = (# moles base - # moles
acid) / total volume (b) [H'] = [H;0'] = [HA] (HA is a generic strong acid) (¢) pH="7 (d) M=(#
moles acid - # moles base) / total volume (3 pts each, 6 pts)

Volume of base

Dr. Hahn General Chemistry 1T Lecture  Spring 13 Exam III  11:30 am form A
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5 Match the titration curves with the letters shown by circling the matching letter under ali diagrams.
(a) a weak acid to which you add a strong base titration (b) strong base to which you add a strong acid
(¢) strong acid to which you add a strong seid (One letter matches one titration curve.) (2 pts each, 6

pts) sk

| | |
IV

pH } ‘ pH | | pH } FL
| I |

volume volume volume

jor (b) or (c) (a) or {(b) or {c) (a) or{(b))or {c)
cle one) {circle one) O (circle)

5. Forthereaction PbL(s)> Pb> + 21 give the expression for Ksp

Ksp = CP +ﬂ CI M}Z (6 pts)

7 What is the [H30 '] at equilibrium of 0.155 M of CH;COOH dissolved in water ? The K, of
CH;COOH is 1.8 x 10”. (Do not actually calculate the final number for this problem. Just set up the
problem. There are too many problems on this exam to complete this problem.)

a. To do this, complete the ICE table below.  x = [H50"] (9 pts, 1 pt per blank)

[CH;COOH] [H30" ] [CH;CO0]
Initial .
_ 0.197 O ®
— — X + ¥ t oy
Equilibrium ‘ - 4

b. Complete the Ka equilibrium expression by plugging in your results from your ICE table into the
brackets below. (Do not complete this question by solving for the x. If you complete this
problem by solving for x, you will get no more points and you may run out of time on another part of
this exam.) (3 pts)

K, = [ X 10 X ]
[ O.{S—S *-»)C |

Dr. Hahn General Chemistry Il Lecture  Spring 13 Exam III  11:30 am form A 4




PartIII. Long Answer Please show work for full credit and to receive partial credit. (235 pts)

1. Calculate the pH of a buffer solution with a concentration of 0.50 MHF and 0.25 M Na F.
pKaof HF is3.46 Use the Henderson Hasselbalch:  pH = pK, + log { [base] / [acid] } (10 pts)

gl bl Lcag,(o

Al
0{5‘0) ‘4?/%; ;/‘/é
=t t (-0, 36)

2. Tn a titration, if you add 20.0 mL of a strong base(K OH) with a concentration of 0.20 M to a 50 mL
solution of a strong acid {HNO3) of concentration of 0.45 M, what is the [H30'17 (This is a before
equivalence point problem.) (15 pts) bt

N mple s — #moles
C (Jr?o*) - ﬁgcgd bpatt
Lotal ylune

ot
" 045 M-«/
4plee = G004 o = - 0,022 gl
o tr0; TN Vf#w, Wr/0s

. 70N “
cﬁi mO l@ - Jo0nd NS O‘ 20 hz@([Qo‘L;L - 4)0 ){/0@}

7 [ 000 md [Cb sinef
Tt [ OLF

Lol ybbaes = 20,008 + S0.0,L = 10,0m¢

- 00225 b _ 10 x(07md
CW Of] g ()40 - 0,0185

haan

Pl Sien

0,264 M

Dr. Hahn General Chemistry II Lecture  Spring 13 Exam Il 11:30 am form A 5



Exam III General Chemistry I (CHEM 102) Form B 4/10/13 11:30 am MWF Dr. Hahn Exam #

Name cp f).[a_ - {print) Name {sign)

Please show work for partial credit on the Long Answers and in some of the Short Answer Questions. Multiple choice
questions have no partial credit.  Please write anything you want graded legibly.  If I cannot read your work, I obviously
cannot grade it. {1 pts print and sign exam)

pH+ pOH=14 pKa+pKb=14 KzxKp=1.0x10-14 [H0*][OH]=10x10"=kw p
(anything) = - log (anything) pH = pK,+ log { [base]/ [acid] } M = molarity = moles / liter

Part] MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (4
pts per question, 28 pts pts total)

1) Calculate the concentration of OH™ in a solution that contains 3.9 x 10-4 M H30" at 25°C. 1)

{[H;0*][OH] = 1.0x 10-14 }
(o™ 2.6 xs

A)39x104M

B)2.7 x 10-2 M CO Hj =
C) 2.6 x10-12M 77( C? K/O“'S‘

D) 27 x10-3M

@2.6 «10-11M

2) Determine the K, for CN~ at 25°C. The K, for HCN is 49 x 10-10. {Ky xKp = 1.0x 10-14} 2)

H2.0x10-5 ~ -
1.4x10—5 [Cb - {,O K/O f_ _ 2 O -5
C) 2.3 % 10-9 i oy ¢ 4‘ )(/0
D) 49« 10-14 419 )(/O
E) 3.7 x 10-7
3) Which of the following solutions is a good buffer system? 3)

A) A solution that is 0.10 M Na OH and 0.10 MK OH
B) A solution that is 0.10 M H (1 and 0.10 M NHg*
C) A solution thatis 0.10 MHF and 0.10 M Na C2H30
@) A solution that is 0.10 M H CoH30» and 0.10 M Li CpF307
E) None of the above are buffer systems.

4) Caleulate the pOH in an aqueous solution with a pH of9.85at 25°C. {pH+ pOH =14} 4)
A) 2.15 @ 4.15 C) 4.00 D) 5.15 E)3.15

O?OHfz /Q— 985 = é{ /s

Dr.Hahn  ExamII form 11:30 B MWE page 1



5) Which of the following is NOT a conjugate acid-base pair?

A) NHyg*/NH3
®H30+/0H-
) CoH3027/HC2HAO2
D) Hp503/H503~

E) All of the above are conjugate acid-base pairs.

6) What is the conjugate base of HpPO4~?
A) H30" B) H3POy @ HPO42-

7) Identify the triprotic acid.
A) HCIOg @HsPO4 C) Hp804

Dr. Hahn Exam HI form 1130 B MWF

D) PO43-

D) H2503

page 2

E) OH-

E) HNO3

5)

6)



Part I Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question. (47 pts)

1. Circle the Strong k Acid among the following: (5 pts)
@ CH;COOH @ HF #5650 (L N0y
2. Write the reaction equation for the acid / base reaction of the weak acid with water by filling in the

products in the equation below. (3 pts each, 6 pts)

HCN(aq) + HO{) > H,é ()+ + Cpro

3. What is the pH of a HBr (strong acid) solution with a concentration of 0.095 M 7?7 Please show
work for partial credit & full credit. { pH=-log [H']} (6 pts)

[H']=[H;0= O’O qs’ M pH= /[02/
pi= -leg(0.0a5) = ~€l02)= (0>

4. Match the titration curve for a strong acid being titrated by adding a strong base with the statements
below. You may use the letters one time, no time or many times. {(a) pH=7 {b) M = (# moles
base - # moles acid) / total volume (c) [H']=[H307] = [HA] (HA is a generic strong acid) (d) M =
(# moles acid - # moles base) / total volume (3 pts each, 6 pts)

E !

Volume of base

Dr. Hahn General Chemistry H Lecture  Spring 13 Exam Il 11:30 am form B
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5 Match the titration curves with the letters shown by circling the matching letter under all diagrams. (a)
strong base to which you add a strong acid (b) a weak acid to which you add a strong base titration (c)
strong acid to which you add a strongﬂgj;dr (One letter matches one titration curve.) (2 pts each, 6 pts)

| | l
| I |
! | !
l pHI pH |

|

volume volume volume
(2) or (b) 0 Y or (b) or (¢) (8 o@ or (S)
(circle one)® rcle one) {circléGne)

5. Forthereaction Ag;SOs (s)=> 2Ag  + SOs° give the expression for Ksp

7 Ifthe K, of HCNis 4.9 x 10, find the [H30 *] at equilibrium if the initial concentration of H CN is
5.55M. (Do net actually calculate the final number for this problem. Just set up the problem. There
are too many problems on this exam to complete this problem.)

a. To do this, complete the ICE table below. x=[Hz0'] (9 pts, 1 pt per blank)

[HCN] [H:0"] [CN]
9.5 O @,
Change .

! 5 [ ‘7"3\ - X K X

b. Complete the Ka equilibrium expression by plugging in your resuits from your ICE table into the
brackets below. (Do not complete this question by solving for the x. If you complete this
problem by solving for x, you wiil get no more points and you may run out of time on another part of
this exam.) (3 pts)

Initial

K. = [ < 11 X 1
oG9 K ]

Dr. Hahn General Chemistry II Lecture  Spring 13 Exam Il 11:30 am form B 4




Part IlI. Long Answer Please show work for full credit and to receive partial credit. (25 pts)

1. Calculate the pH of a buffer solution with a concentration of 0.25 M H C:H:O2 and 0.50 M NaC:H:O2. pKa
of HC:H:O2i54.74  Use the Henderson Hasselbalch: pH = pK,; + log { [base] / [acid] } (10 pts)

pi= 474 + Log (MG 0]

| CHC. 6]
g)mht =4, 94 + | “‘2@2 &4 +(O?0> = 5:0¢

a titration, if you add 35. ofa strorz ase(L1 OH) witha concentration of 0.25M toa25.0
mL solution of a strong acid (HCI) of concentration of 0.20 M, what is the [OH] ? (This is an afte after
equivalence point problem.) (15 pis)

COH—J :ﬁm@éﬁ — #’W‘ﬂ(*@5

Lase a

Lotsl viliof

Hioles_ g5, TN ¢ 0.2 molG i _

hase [
ght i g (O
(Z/IOH'> /Oojolzl/l

fﬂeﬁ: 250mt, 6,200 HY _ 5 g0 x00”

Q) 1873 [ 000 rL WY

goln

C 3 YWX/D - QOOX/O

’(35\1' 25, 0”\2) K /OODW\(j

.98 ¥ /07 -
= _ 2 - = 0,0 Gl
Cmﬁ (0.0C095 L 0,06

5, N’/&/O
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iamill  General Chemistrv IT (CHEM 102) Form A 4/10/13 930 am MWF Dr. Hahn Exam # 4 *4

“yme {print) Name ‘ (sign)

Please show work for partial credit on the Long Answers and in some of the Short Answer Cuestions. Multiple choice
questions have no partial credit.  Please write anything you want graded legibly.  If I cannot read vour work. I obvious:
- cannot grade it. (1 pts print and sign exam}

oH+ pOH=14 pKa+pKb=14 KzxKp=10x10-14 [H3O+}[dH-] =10x1014=kw p
{anything) = - log (anything) pH = pK,+log { [base] / [acid] } M = molarity = moles / liter

PartI MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (4
pts per question, 28 pts pts total) '

1) Caiazlate the pOH in an aqueous solution with a pH of 9.85 at 25°C. (pH + pOH = 14) 1}
A) 4.00 B) 4.15 C) 5.15 D} 2.15 E)3.15
2) Which of the following solutions is a good buffer system? 2)

A) A solution thatis 0.10 M H Cl and 0.10 M NH4*

B) A solution that is 0.10 M Na OH and 0.10 M K OH
C) A solution that is 0.10 M H CgH3(2 and 0.10 M Li CoH307

D) A solution thatis 0.10 M HF and 0.10 M Na CoH3Op
E) None of the above are buffer systems.

3) Calculate the concentration of H30O" in a solution that contains 5.5 = 10-5 M OH- at 25°C. ' 3)
{[H50+][OH-] = 1.0 x 10-14}
A) 92 x10-2M
B) 9.2 x 10-1M
C) 5.5 x 10-10 M
D) 1.8 x 10-10M
E} 1.8 <1012 M

4) Identify the diprotic acid. 4)
A) HCIOy
B) CH3COOH
C) HNO3
D) HoSO4
Ey H(

5) Which of the following is NOT a conjugate acid-base pair? )]
A} NH4t/NH3 ‘
B) CoH302/HCH30,
C) Hp503/H503™
D) H30/OH-
E) All of the above are conjugate acid-base pairs.

Dr.Hahn ExamTIf 9:30 A MWF page 1



6) Determine the K, for CH3NH3" at 25°C. The Kp for CH3NHp is4.4x 10-4. [KaxKp=1.0x 6)
10-14y
A) 3.1 x10~10
B) 5.6 x 10-10 )
) 6.8 < 10-11 ’
D) 2.3 x 10-11
E) 2.3 x 10~3

7) What is the conjugate acid of HCO3~ ? 7}
A) H3O* B) OH- C) Hx(CO3 D) CO32- E) HpO

Dr. Hahn Exam III 9:30 A MWF page 2



Part T Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question. (47 pts)

1. Circle the Strong Base among the following: (5 pts)
NH; KOH CO:* S(OH), NaOH

2. Write the reaction equation for the acid / base reaction of the weak acid with water by filling in the
products in the equation below. (3 pts each, 6 pts)

HCN(g) + HO@) - +

3. What is the pH of a H Cl (strong acid) with a concentration of 0.350 M ? Please show work for
partial credit & full credit. { pH=-log[H']} (6 pts)

[H']=[H0"]= pH=

4. Match the titration curve for a strong acid being titrated by adding a strong base with the statements
below. You may use the letters one time, no time or many times. {a) M = (# moles base - # moles
acid) / total volume (b) [H'] = [Hs0']=[HA] (HA is a generic strong acid) (c) pH=7 (d) M =(#
moles acid - # moles base) / total volume (3 pts each, 6 pts)

pH

Volume éf base

... Dr.Hahn General Chemistry I Lecture Soring 13 Exam Il  9:30 am form A 3o



5 Match the titration curves with the letters shown by circling the matching letter under all diagrams.
(a) a weak acid to which you add a strong base titration (b) strong base to which you add a strong acid
(c) strong acid to which vou add a strong getd  (One letter matches one titration curve.) (2 pts each, 6

P bt

| | |
l { {
PH | P | - P |
l- | |

volume | volume volume
(a) or (b) or (©) (a) or (b) or (c) (a) or (b} or (c)
(circle one) {circle one) ' , {circle one)

6. Forthereaction CaFy(sy = Ca” + 2 F~ give the expression for Ksp

Ksp= | ) (6 pts)

7 Ifthe K, of H CH30;is 1.8 x 107, set up to find the [H;07] concentration at equilibrium. The initial
p

concentration of H C,Hz0; is 0.250 M. (Do neot actually calculate the final number for this problem.
Just set up the problem. There are too many problems on this exam to complete this problem.)

a. To do this, complete the ICE table below.  x=[H;0"] (9 pts, 1 pt per blank)

[H CH;0: | [H:0" ] [C2H30,7]

Initial

Change

7 Equilibrium

b. Complete the Ka equilibrium expression by plugging in your results from your ICE table into the
brackets below. (Do not complete this question by solving for the x. If you complete this

problem by solving for x, you will get no more points and you may run out of time on another part of

this exam.) (3 pts)

K.— [ | 10 )

[ ]

Dr. Hahn General Chemistry Il Lectire  Spring 13 Exam I 9:30 am form A



Part1ll. Long Answer Please show work for full credit and to receive partial credit. (25 pts)

1. Calculate the pH of a buffer solution with a concentration of 0.15 M H CN and 0.30 M Na CN.
pKaof HCN is 9.31 Use the Henderson Hasselbalch: pH = pK, + log { [base] / [acid] } (10 pts)

2. Ina titration, if you add 50.0 mL of a strong base(KOH) with a concentration of 0.35 M to a 30.0
mL solution of a strong acid (HNO3) of concentration of 0.10 M, what isthe { OH ] ? (This is an
after equivalence point problem.) (15 pts)

Dr. Hahn General Chemistry Il Lecture  Spring 13 Bxam I 9:30 am form A
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Exam Il General Chemistry I (CHEM 102) Form B 4/10/13 %:30 am MWF Dr. Hahn Exam #

Name (print) Name (sign)

Please show work for partial credit on the Long Answers and in some of the Short Answer Questions. Multiple choice
questions have no partial credit.  Please write anything you want graded legibly.  If I cannot read your work, I obvicusly
cannot grade it. (1 pts print and sign exam)

pH+ pOH=14 pKa+pKb=14 KgxKp=10x10-14 [H3O0*][OH]=1.0x10M"=ky p
(anything) = - log (anything) pH = pK,+log { [base] / [acid] } M = molarity = moles / liter

Part1 MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (4
pts per question, 28 pts pts total)

1) Determine the K for CH3NH3* at 25°C. The Kp for CHzNHz is 4.4 « 10-4. Kg x Kp=1.0x 1)

10-14}
A) 5.6 x 10-10
B) 6.8 x 10-11
C) 2.3 = 10-11
D) 3.1 « 10~-10
E)2.3x10-3

2) Which of the following is NOT a conjugate acid-base pair? 2)
A) CoH302/HC2H302
B) HaS03/HSO5~
C) NH4¥/NH3
D) H3(O"/OH"

E) All of the above are conjugate acid-base pairs.

3) What is the conjugate acid of HCO3™ ? 3)
A) OH- B) HCO3 C) H30t D) H20O E) CO32-

4) Calculate the concentration of H3O" in a solution that contains 5.5 x 10-5 M OH~ at 25°C. 4)
{[H30*][OH-] = 1.0 x 1014}
A) 1.8 x10-10M
B) 9.2 x 10-1 M
C) 92« 10-2M
D) 1.8 x 10-12 M
E)5.5x 10-10 M

Dr.Hahn ExamII 9:30 B MWEF page 1



5) Identify the diprotic acid. 5)
A) HCIO4
B) CH3COOH
C) HNO3
D) HA
E) H2504

6) Which of the following solutions is a good buffer system? 6}
A) A solution that is 0.10 M H Cl and 0.10 M NH4*
B} A solution that is 0.1 M HF and 0.10 M Na CpH3Op

) A solution that is 0.10 M Na OH and 0.10 M K OH
D} A solution that is 0.10 M H CaH30p and 9.10 M Lt CyH302

E) None of the above are buffer systems.

7) Calculate the pOH in an aqueous solution with a pH of 9.85 at 25°C. (pH + pOH = 14) 7)
A} 215 B) 4.00 C) 415 D} 3.15 E)5.15

Dr. Hahn Exam Il %30 B MWF page 2



Part If Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question. (47 pts)

1. Circle the Weak Base among the following: (5 pts)
S{OH), NaOH N KOH  CO0,?

2. Write the reaction equation for the acid / base reaction of the weak acid with water by filling in the
products in the equation below. (3 pts each, 6 pis)

HF(aq) + H0(0) = +

3. What is the pH of a HNOs (strong acid) with a concentration of 0.630 M ? Please show work
for partial credit & full credit. { pH=-log{H ]} (6 pts)

[H'] =[H;0"] = pH=

4. Match the titration curve for a strong acid being titrated by adding a strong base with the statements
below. You may use the letters one time, no time or many times. (&) M = (# moles acid - # moles
base) / total volume (b) M = (# moles base - # moles acid) / total volume (¢) [H']=[H;07] = [HA]
(HA is a generic strong acid) (dypH=7 (3 pts each, 6 pts)

| ;

l {

i
Bl
—

|

|

Volume of base

pH

- Dr. Hahn General Chemistry If Lecture  Spring 13 Exam I 930 am form B

3



5 Match the titration curves with the letters é own by circling the matching letter under all diagrams.

(a) strong acid to which you add a strong (b) aweak acid to which you add a strong base titration
(c) strong base to which you add a strong acid (Oue letter matches one titration curve.) (2 pts each, 6 pts)

| ! |
| T
| i I

volume volume volume
{a) or {by or (c) (a) or {b) or (c) i (a) or {(b) or (¢)
(circle one) (circle one) ‘ (circle one)

5. Forthereaction Al{OH)s (s)=> AI”® + 3 OH ™ give the expression for Ksp

Ksp = _ (6 pts)

7 What is the [H30 '] at equilibrium of 3.5 Mof HF dissolved in water ? The K, of HF is 3.5x 107,
(De not actually calculate the final number for this preblem Just set up the problem. There are too
many problems on this exam to complete this problem.)

a. To do this, complete the ICE table below.  x=[H30"] (9 pts, 1 pt per blank)

[HF] [H:0" ] [F]

Initial

Change

Equilibrium

b. Complete the Ka equilibrium expression by plugging in your results from your ICE table into the
brackets below. (Do not complete this question by solving for the x. If you complete this
problem by solving for x, you will get no more points and you may run out of time on another part of

this exam.) (3 pts)

Ka= i 11 ]

Dr. Hahn General Chemistry Il Lecture  Spring 13 Exam Il 9:30 am form B 4



Part lIl. Long Answer Please show work for full credit and to receive partial credit. (25 pts)

1. Caiculate the pH of a buffer solution with a concentration of 0.15 M CH:COOH and 0.25 M CH:COO Na.
pKa of CHs:COOH is 4.74. Use the Henderson Hasselbalch: pH = pK, + log { [base] / [acid] } (10 pts)

2. In a titration, if you add 10.0 mL of a strong base (Li OH) with a concentration of 0.15M toa 10.0
mL solution of a strong acid (HBr) of concentration of 0.50 M, what is the [H30'] ? (This is a before

equivalence point problem ) (15 pts}

Dr. Hahn General Chemistry Il Lecture  Spring 13 Exam I 9:30 am form B 5



Exam T General Chemistry IT (CHEM 102) Form A 4/10/13 11:30 am MWF Dr. Hahn Exam # ; - }_

Name (print) Name (sign)

Please show work for partial credit on the Long Answers and in some of the Short Answer Questions. Multiple choice

questions have no partial credit.  Please write anything you want graded legibly. . If I cannot read your wozk, I obvioush
cannot grade it. (1 pts print and sign exam)

pH+ pOil=14 pKaipKb=14 EKzxKp=10x10-14 [H;0*][OH]=10x10M=ky p
(anything) = - log (anything) pH = pK+log { |base}/ [acid] } M =molarity = moles / liter

Part] MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (4
pts per question, 28 pts pts total)

1) Which of the following solutions is a good buffer system? 1)
A} A solution that is 0.10 M H (1 and 0.10 M NHg*

B) A solution that is 0.10 M Na OH and 0.10 M K OH
C) A solution that is 0.10 M H F and 0.10 M Na CpH3zOp

D) A solution that is 0.10 M H CoH309 and 0.10 M Li CpH3037
E) None of the above are buffer systems. '

2) What is the conjugate base of FIoPOy4~? 2
A) HyOt B) OH C) HPO42- D) POy43- E) H3POy

3) Calculate the pOH in an aqueous solution with a pH of 9.85 at 25°C. {pH + pOH = 14 } 3)
A) 4.00 B)4.15 C) 5.15 D) 3.15 E) 2.15

4) Determine the K}, for CN- at 25°C. The K, for HCNis49x 1010, {K,;xKp=1.0x10-14} g
A) 4.9 < 10-14
B) 2.3 x 10-9
C) 1.4 x 10-3
D) 3.7 « 10-7
E) 2.0 x 10-3

5) Calculate the concentration of OH™ in a solution that contains 3.9 x 10-4 M H30" at 25°C. 5)
{[H30*][OH-}=1.0x 10-14 }
A)39x10-4M
B)2.7 x 10-3 M
C) 2.6 x10-11M
D) 27 x10-2M
E) 2.6 x 10-12M

Dr.Hahn  Exam Il form 11:30 A MWF page 1



6) Which of the following is NOT a conjugate acid-base pair?
A} OH3O02/HCH302
B) NH4*/NH3
C) H3OY/0OH-

D} HaS503/HSO3
E) All of the above are conjugate acid-base pairs.

7} Identify the triprotic acid.
D) H2804

A) HpSCn B) HCIOg C) HNO3

Dr. Hahn Exam I form 1130 A MWEF

E} H3POyg
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Part T Short Answer: Write the word or phrase or circle the choice that best completes each
statement or answers the question., (47 pts)

LY

1. Circlethe.  Weak Acid among the following: (5 pts)
HBr  CH:COOH H:80; - HF b 03
2. Write the reaction equation for the acid / base reaction of the weak acid with water by filling in the

products in the equation below. (3 pts each, 6 pts)

CH;COOH(ag + HOWN) = +

3. What is the pH of a H T solution (strong acid} with a concentration of 0.115M ? Please show
work for partial credit & full credit. { pH=-1log[H']} (6 pts)

[H'1=[H;0"]= pH=

4. Match the titration curve for a strong acid being titrated by adding a strong base with the statements
below. You may use the letters one time, no time or many times. (a) M = (# moles base - # moles
acid) / total volume (b) [H'] = [H;0"] = [HA] (HA. is a generic strong acid) (¢) pH=7 (d) M= (¥
moles acid - # moles base) / total volume (3 pts each, 6 pts)

Volume of base

Dr. Hahn General Chemistry I Lecture  Spring 13 Exam Tl 11:30 am form A



5 Match the titration curves with the letters shown by circling the matching letter under all diagrams.
(a) aweak acid to which you add a strong base titration (b) strong base to which you add a strong acid
(¢} strong acid to which you add a strong#6id (One letter matches one titration curve.)} (2 pts each, 6

pts) bast

l
i
l
|
!
I

pH pH pH
volume volume volume
(a) or (b) or {c) (a) or (b) or (¢) (a) or (b) or (¢)
(circle one) (circle one) (circle one)

5. Forthereaction Pbl(s)=> Pb™ + 2T give the expression for Ksp

Ksp= (6 pts)

7 What is the [H;0 '] at equilibrium of 0.155 M of CH;COOH dissolved in water ? The K, of

CH;COOHis 1.8x 107. (Do not actually calculate the final number for this problem. Just set up the
problem. There are too many problems on this exam to complete this problem.)

a. To do this, complete the ICE table below.  x =[H;0"] (9 pts, 1 pt per blank)

[CH;COOH] [H;0" ] [CH;CO0]

Initial

Change

Equilibrium

b. Complete the Ka equilibrium expression by plugging in your results from your ICE table into the
brackets below. (Do not complete this question by solving for the x. If you complete this

problem by solving for x, you will get no more points and you may run out of time on another part of

this exam.} (3 pts)

[ ]

Dr. Hahn General Chemistry Il Lecture  Spring 13 Exam I 11:30 am form A
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Part III. Long Answer Please show work for full credit and to receive partial credit. (25 pts)

1. Calculate the pH of a buffer solution with a concentration of 0.50 MHYF and 0.25 M Na F.
pKaof HF is 346 Use the Henderson Hasselbalch:  pH = pK, + log { [base] / [acid] } (10 pts)

2. In atitration, if you add 20.0 mL of a strong base{K OH) with a concentration of 0.20 M to a 50 mL
solution of a strong acid (HNO3) of concentration of 0.45 M, what is the [H;0"]? (This is a before
equivalence point problem.) (15 pts)

Dr. Hahn General Chemistry IT Lecture  Spring 13 Exam Il 11:30 am form A 5



Bxam III  General Chemistry I (CHEM 102) Form B 4/10/13 11:30 asm MWF  Dr. Hahn Exam # E —~ L’

Name i {print) Name (sign)

Please show work for partial credit on the Long Answers and in some of the Short Answer Questions.  Multiple choice
questions have no partial credit.  Please write anything you want graded legibly.  If I cannot read your work, I obviousl;
cannot grade it. {1 pls print and sign exam)

pH+ pOH=14 pKa+pKb=14 KyxKp=10x1014 [H;0T][OH]=10x10M=ky p
(anything) = - log (anything) pH = pK,+log { [base] / [acid] } M = molarity = moles/ liter

Part] MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answezs the question. (4
pts per question, 28 pis pts total)

1) Calculate the concentration of OH™ in a solution that contains 3.9 x 10-4 M H30O* at 25°C. 1)
([H3;0+][OH] = 1.0 x 10-14 }
A)39x 104 M
B) 2.7 x 10-2 M
Q) 2.6 « 10-12 M
D) 27 = 10-3 M
E)}2.6 x 10-11 M

2) Determine the Kp, for CN~ at 25°C. The K, for HCNis 4.9 x 10-10. (K3 xKp=1.0x 10-14} 2)

A) 2.0 x 103
B} 1.4 = 10—
Q) 2.3 x 10—
D) 4.9 » 10-14
F}3.7 « 10~7

3) Which of the following solutions is a goed buffer system? i 3)
A) A solution that is .10 M Na OH and 0.10 M K OH '

B) A solution that is 0.10 M H (1 and 0.10 M NH4*

() A solution thatis 0.10 M HF and 0.10 M Na C2H3032

D} A solution thatis 0.10 M H CoH302 and 0.10 M Li CoH302
E) None of the above are buffer systems.

4) Calculate the pOH in an aqueous solution with a pH of 9.85 at 25°C. { pH+ pOH= 14} 4)
A) 215 B)4.15 0400 D) 5.15 E)3.15

Dr. Hahn  Exam III form 11:30 B MWEF page 1



5} Which of the following is NOT a conjugate acid-base pair?
A) NH4*/NH3
B) Ha O /OH-
Cy C2H307 /HCH302
D) HpS503/HSO3™
E) All of the above are conjugate acid-base pairs.

6) What is the conjugate base of HpPO4™ 7
A) H3O* B) H3PO4 C) HPOy2-

7} Identify the triprotic acid.
A)Y HCIO4 B) H3POy C) Hp5O4

3)

6)
D) POg3- E) OH"

D) H2503 E) HNO3

Dr. Hahn Exam HI form 1130 B MWEF page 2



Part XY Short Answer: Write the word or phrase or circle the choice that best completes each
siatement or answers the question. (47 pts)

1. Circle the Strong %{ Acid among the following: (5 pts)

HRBr CH;:COOH H.80, HF m}@ ht I\/D}

2. Write the reaction equation for the acid / base reaction of the weak acid with water by filling in the
products in the equation below. (3 pts each, 6 pts)

HCN (aq) + H0(Q1) > +

3. What is the pH of a HBr (strong acid) solution with a concentration of  0.095 M ? Please show
work for partial credit & full credit. { pH=-log [H]} (6 pts)

[H']=[H:07] = pH =

4. Match the titration curve for a strong acid being titrated by adding a strong base with the statements
below. You may use the letters one time, no time or many times. (a)pH =7 (b) M = (# moles
base - # moles acid) / total volume (¢) [H']=[H;0"] = [HA] (HA is a generic strong acid) (d) M=
(# moles acid - # moles base) / total volume (3 pts each, 6 pts)

|
|
|
|
l
l

b

Yolume of base

Dr. Hahn General Chemistry Il Lecture  Spring 13 ExamIIl  11:30 am form B
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5 Match the titration curves with the letters shown by circling the matching letter under all diagrams. (a)
strong base to which you add a strong acid (b) a weak acid to which you add a strong base titration (c)
strong acid to which you add a strong seid” (One letter matches one titration curve.) (2 pts each, 6 pts)

has
I | |
i " I
i | g |
pH f pH i{ pH jf .
| | |
volume voiume volume
{a) or (byor {c) (ay or (b) or (¢) () or (M or(c)
(ctrcle one) (circle one) (circle one)

5. For the reaction Ag; SO () > 2Ag" + SO4”  give the expression for Ksp

Ksp = (6 pts)

7 Ifthe K, of HCNis4.9x 107, find the [H;0 ] at equilibrium if the initial concentration of H CN is
5.55M. (Do.not actually calculate the final number for this problem. Just set up the problem. There

are t0o many problems on this exam to complete this problem.)

a. To do this, complete the ICE table below.  x = [F:O"] (9 pts, 1 pt per blank)

[HCN] 10" ] [CN]

Initial

Change

Equilibrium

b. Complete the Ka equilibrium expre; Zsmn by plugging in your results from your ICE table into the
brackets below. (Do not complete this question by solving for the x. If you complete this
problem by solving for x, you will get no more points and you may run out of time on another part of
this exam.) (3 pts)

[ 1
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Part IIl. Long Answer Please show work for full credit and to receive partial credit. (25 pts)

1. Calculate the pH of a buffer solution with a concentration of 0.25M H CHsO: and 0.50 M NaCzHsOn.  pKa
of HC:HxO: 15 474 Use the Henderson Hasselbalch: pH = pK, + log { [base] / [acid] } (10 pts)

2. In a titration, if you add 35.5 mL of a strong base(Li OH) with a concentration of 0.25 M toa 25.0
mL solution of a strong acid (HCI) of concentration of 0.20 M, what is the [OH] 7 (This is an after
equivalence point problem.) (15 pts)
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