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Final Exam General Chemistry II 5/1 Monday Dr. Hahn Spring 2023 (100 pts, # pages) exam # Z

j
Name i < ﬁ/lf», o (print). 9:30 am Form A

Please show work on all problems for partial & full credit. Please use the back of the exam pages as
scratch paper. Good Luck!!

k Multiple Choice (32 pts) Choose the best statement by circling ONE letter. (obviously no partial credit
for multiple choice). (4 pts each number)

1. In the equation AT, = i * Ky* m, circle the one incorrect or choose the best statement

(2). AT, represents the change in temperature due to boiling point elevation
(b) 1 represents the number of particles dissociated from the solute molecule (ionic solute would have i > 1)

dissolved in the solution.

_{c) Ky represents the boiling point elevation constant for the solvent (usually water).
@ m = molality of the solute in moles in hters of solution.
(d) All statements above are correct. 4 ;U

7

2. For the reaction choose one best statement.

pan

CO(aq) +2H,(aq). 2 CH;OH. (aq). The equilibrium constant expression is:

\(a) Keq [CH;OH]
[CO] [H.]?

(b) Keq=][CO
[CH;ORH)

(c). Keq = [CO] [H]*

(d) No one can write an equilibrium constant expression from the given information.

3 Circle all incorrect statements.

(a). Fis the most electronegative element.
(b) When a substance is undergoing a phase change (ex: from liquid to solid), all heat goes to make the phase

change so that the temperature of the substance does not change until all of the substance has finished

_undergoing the phase change. Ol
\ (C) ‘sublimation is the process in which a solid goes to the hqmd phase.

4. Choose the one best statement.
(a) Enthalpy (H) is a state function
(b) For the reaction H,(g) + %0,(g) — H,O() AH=-286k])
Then for the reaction H,O(l) — Hay(g) + %Ox(g) AH=+286kJ
(c) Forthereaction Hy(g) + %0,(g) — H,O() AH=-286kJ
/_\\ZHz(g) + O,(g) — 2H,O0()) AH=2 x(-286k]J)=—572kJ
( (d) !All statements above are true
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5. Choose the best statement about i (the van’t Hoff factor) ? Assume that all ionic complexes dissociate
completely in water the solvent in which the FP depression or BP elevation is being observed.

(@) NaCl hasi~2
(b) MgCl, has i~ 3
(¢) Nag$ has i =
( (d) All statements above are correct.
6. For the dissociation of CaF, (s) = Ca*2. +.2F-

é
To calculate the solubility of the Ca*2 from the Ky, which of the following are the best statements ?

(a) Ky = [Ca*][F]? and K, = [x][x]?
C©) Ky = [CaI[F]* and K,y = [x][2xJ"

(©). Kyp= [Ca”][F] and K, = [x][2x]

(d). Ky = [Ca?][F] and K,y = [x][x]

(e). all statements above are incorrect. You can’t calculate solubility from K,

7. Which of the following is NOT _true about acids and bases ?
(a) pH < 7 is an acidic solution. (b) pH= 7 is neutral
(c) pH > 7 is basic. (@)/pH = -log[QHf]. (e) all statement are true

8. Given the above equation, AG® = ZnAG” y(products) — ZnAG° s(reactants). Choose the best statement.

(a) If you have a balanced chemical reaction and a chart of for all of the reactants and product molecules AG?;,

you can obtain AG® for the reaction
(b) If AG® is negative, the reaction will be spontaneous

(c). AG*for all elements in the most stable standard state is zero.
(d) The n in the equation above is for the coefficient of the balanced chemical equation.

(). The equation above takes the sum of all of the AG® for the molecules in the products and subtracts the sum,
of al] of the AG® for the molecules in the reactants.

C (f) "All statements above are correct.
(g) Only (a), (b) and (d) are true.
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I1.  Short Answers (45 pts)

1. For the reaction shown. (show work) (8 pts)

NH, (1) + N;O4 (g). 2 2N;0 (g). + 2H;0 (g) AH =-382.1 kJ/mol

Is this reaction exothermic ’?{f(yes/,'l no) (circle one) (2 pts)
\
N~ j7 ;7
~"i 60
2 NaHy (1) + 2. N;O4(g). = 4 N,0 (g). + 4 H,O Whatis AH? __/ v i3 pts)
— 1y 1) -
2l-9¥z2.) = ,.

; Sl
ZN,O (). +2H,0 > NpHL(D) + N;Os(g).  Whatis AH? 1+ 202,13 pis)

2 Given the following reaction, write out the equilibrium constant expression. (reaction is not realistic but

L.

written to ask the question). (6 pts)

CeHiOs(aq). +. 6 O, (aq). 2 6 CO, (ag). +. 6 H,O (aq)
&

- N /'M = ."»
j / e ,'"!.,’ "I & ,.-/ i j \; lb‘
5 - L- &./s‘-u'_,:_’,:;; { Z/ 2’ v “,i I
[\ L%, L[ - o _____.__._-—-—‘_-._L/_.-——---—-—- et "\ {
e " Y [
U } P ¥ \ ( iT o 3=
i i} B} { b} \
3 ‘.\. [ é—r' (a/ won \.‘ '\\ \.r) __;',,“" 3
h/ i | % J "

v S L} / e /
3. (@) Fora0.7SM H Cl solution ? What is the concentration of [H3O]. Cl | i.\f‘f’"fi (8 pts, 2 ptg
each). { [H;O*] [OH-]=1x 10+ P(anything) = -log (anything) } ‘

(b) What is the concentration of [OH] ? . (show work) W |
Y [ fU = [ iog r-\ !\"“ P -s' = / -\‘{ [ (‘, . 1 2
[ NV Vo= (t é"i’l E_\) ;_, { [}’ \ C }: - _/:—_:’__'______ > !‘, ///
i ‘ . -/—_,——'_'\ 74 "’_'H\ - oy
{ \& ) 5/ X\ [0

(¢). What is the pH of the solution ? Cx & L show work,

VNN ‘) — 7
oLV = DL
f o
(d). What is the pOH of the solution ? _* 7 ¢ | show work)

p i

{ ] i Y t i (

f 1) /i ‘/ { £ il—' ' |I S YT/ -g: g 7;}' g

— \ bz’})\\ 4 \ { i, / < J

General Chemistry IT Lecture Final 5/1/23 Monday —Coker University Dr. Hahn. Form A p-3



4. Fill in the blanks in the figure below for the Temperature vs. amount of heat added , label the parts
of the plot with the following letters (a) g =n * C, * AT. (b) 9 =n AHpwion. (€) q=nA Hyaporization( d ) water
liquid. (e) water solid (f) water gas. ( g) phase transition of water (liquid) to water (gas). (h) phase transition
of water (solid) to water (liquid). 7 pts total, 1 pt per blank)

s
.Ir
a0
T R — B one of the heat
T - equations letters
2
g here
21
B
ok
&
E 4o -
= one of the heat
— equations letters
P d % R here
§
§ =
,i: «
Vg .
5 (a) Given | AG=AH-TAS

3 (o \‘l l/: IS
. \ /’) . i.,l 9 ,-\ B ( —7, jﬂ"\} ? A'( 75 : { ﬁl’
!LL?/ — H .
i N v . <
23 [‘\// ‘\ :7 {L’,L gJ/ \ o } ya L L)

A 22994 9 s
Az - 32924 = g
(b) Is the reaction [((§§ontan65ii§),,br (not spontaneous)] Circle one. (2 pts)
b
\\\\—-/,
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6 Given the following reaction, balance the redox reaction by completing the following. I’m not asking
for you to balance the redox. Just answer the following questions (which results in you balancing the redox)(10

o)

—

( - R
([(+1 electro_g) or((-1 electron)] (circle one) (2 pt)

T o T
fU(S) + Ag (ag) — Ct; (ag) + Ag(s)

[(+2 electron) or@éctronﬁ (circle one) (2 pt)

~.

—

f/ - .\‘\\.,‘ 5
(b) Is the A g half reaction [(oxidation of Ag) or (teduction of Ag)] (circle one) (2 pt)

e ——— ~— e o

(c) Is the Cu half reactiom[’(&idation of Cu) or (reduction of Cu)] (circle one) ( 2 pt)
\\k_—-——/"'

(d). To balance the redox equation (2 pts)

[(ygié_hould multiply the Ag half reaction by'2) or (you should multiply the Cu half reaction by 2)] (circle one)

PER
——— . —
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Show work where applicable.

Part ITI. ~ Long Answers ( 25 pts)

1. You are running a calorimetry experiment in which you have a reaction in 50.3.
temperature goes up from 23.2 °Cto 50.2. °C. (useful stuff: q=c*m* AT,
density water = 1.00 g/mL) What is the q for the reaction ? (10 pts) (show work)

N\ Fa ;
N/ Q

1An -
Y\ 7 ¢ . | .,/ G
g5 lho = DY/
f— \\\\ \ -~ & e
{ fo= ) ey L L_
F‘T— <
,r) o~ 3 < t,»-»
T —— Lo % [ L AN
{
7 . — ° 7 \ P
/ oy \& /1' ) i’/ <-~\ Ao (O
Y VAR S P L é { ;) 77 5
o/ — T\i (0T o O g S U v P f( k) (/r C b7 C
4 A~/ N -
v - Lt
’ X 2 -
' = T \/ ~ N, 4 AR 3
= : s (r ! i "\ /™ N i ; 4 -~ LWL H
k";’ A t N, i - L { /‘/ /f \\/ AN
{4 N\ O \ / ~
U N NN
~r0y) 20 T 5 —
(= ) i &, ] 2 7 e
v j000S
| > o LS
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Z, (a) What is the pH of a solution of 0. 35 M of H. F. acid with 0.45 M of the F- added into the solution
?K.=4.9 x 10" Complete the ICE table and plug into the K, equation with the equilibrium concentration.
Solve for x (H;0*) and the pH. (10 pts)

—

[ A
F+ HOq( H;Ot + F- i ]
H 20 (1) Z 3 / /L o i b’:}‘/ ? "\w. )
a y t { .~ o . w; t\\'(( ,‘il z')\ s‘i !}r, —/ g\_ (fvl ¢ 7 \}/ = (,)L:;/
(3 ;) N i R 0 Q‘ Sy Initial | - ‘
—— | O
g Co ; i R AT A } A0
X - SN - X Change | ‘{ A LY = U¢)
i
YV N e N A iy O ! .
G \:\ =¥ X 10,45+ Equilibrium U yip 2N
i Joiw ALY
— " \ I
(‘ i (‘ /) ( f';:: = )
\Q ] o (T \ LF) X)) LOGs ¢y -
’— e e o s i e S = i{/
- ‘T ) / . | /T
“ ,/ 1’__ (\‘a Z \“I 1}/ } ~
. H E \C/E { ) ]l'/ />} [s (

N | -
(Q ~ !,/ no ,}v—[,u? C | /_/ < X !"‘: lL, H/{j O(] § ,)k [/
/ ‘/(;t,;(/\/n"

{ /
( [L ! X ! (, = B
(b) Given the Henderson Hasselbalch equation below, what is the pH? Show the eQuatlon with all of the

numbers plugged into the equation. (5 pts) C
P I P [ Le
pH = pKa + log [conjugate base] ) t’. = ( f
v
[acid]
1L (/r@ { U \'\/u-”) — (/{j&ﬁ,’;/ [ i_f:,l_\
’!‘QU\‘ —_ &:;/},%\_{‘ [ 7 ; g ‘_ -
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Final Exam General Chemistry II 5/1 Monday Dr. Hahn Spring 2023 (100 pts, # pages) exam # 4—--’51(

Name / o é‘/; (print). 9:30 am Form B

Please show work on all problems for partial & full credit. Please use the back of the exam pages as
scratch paper. Good Luck!!

L. Multiple Choice (32 pts) Choose the best statement by circling ONE letter. (obviously no partial credit
for multiple choice). (4 pts each number)
1. For the dissociation of CaF,(s) = Ca*. +.2F-
é

To calculate the solubility of the Ca*? from the K, which of the following are the best statements ?

(a) Ky = [Ca®][F]* and K, = [x][x]?

-

K@;{" = [Ca?][F)2 and K,, = [x][2x]?
(©). Ky = [Ca?][F] and K, = [x][2x]
(d). Ky = [Ca*[F] and K, = [x][x]
(e). all statements above are incorrect. You can’t calculate solubility from K,

2 Which of the following is NOT _true about acids and bases ?

PN

(a) pH < 7 is an acidic solution. (b) pH= 7 is neutral

VRN

(c) pH > 7 is basic. ; (d) ﬁH = -log[OH]. (e) all statement are true

A
3. Given the above equation, AG° = ZnAG° s(products) — SnAG® s(reactants). Choose the best statement.

(a) If you have a balanced chemical reaction and a chart of for all of the reactants and product molecules AG®;,

you can obtain AG® for the reaction
(b) If AG® is negative, the reaction will be spontaneous

(c). AGecfor all elements in the most stable standard state is zero.
(d) The n in the equation above is for the coefficient of the balanced chemical equation.
(). The equation above takes the sum of all of the AG? for the molecules in the products and subtracts the sun,

cof.all of the AG* for the molecules in the reactants.
\(f) All statements above are correct.
(g) Only (a), (b) and (d) are true.

4 Circle all incorrect statements.

(a). Fis the most electronegative element.
(b) When a substance is undergoing a phase change (ex: from liquid to solid), all heat goes to make the phase

change so that the temperature of the substance does not change until all of the substance has finished
Jundergoing the phase change. P O
( (c) Sublimation is the process in which a solid goes to the liquid phdse.

S
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5. Choose the one best statement.
(a) Enthalpy (H) is a state function
(b) For the reaction Haj(g) + %0(g) — H,O() AH =-286k]
Then for the reaction H,O()) — H,(g) + %0,(g) AH = +286k]
(c) Forthereaction Hy(g) + %0x(g) — H,O() AH=-286k]
/,-'—*\..";Hz(g) + Ox(g) — 2H,O() AH=2 x(-286kJ)=-572k]
@ /AH statements above are true

IllllllllllllllllllllllllllllllllllIllIlllllllIIIIIllllllllllllllllllIlllllllllllllllllllIllll.

6. In the equation AT, = i * Ky* m, circle the one incorrect or choose the best statement

(a). AT, represents the change in temperature due to boiling point elevation
(b) 1 represents the number of particles dissociated from the solute molecule (ionic solute would have i > 1)

dissolved in the solution.
(¢) Ky represents the boiling point elevation constant for the solvent (usually water).

{ (d))m = molality of the solute in moles in lifers of solution.
~. 4
(’d{ All statements above are correct. C oy

7. For the reaction choose one best statement.

CO(aq) +2H,(ag). » CH;OH. (aq). The equilibrium constant expression is:
( (@) Keq= [CH,OH]
~ [CO] [HyJ?

(b) Keq=[CO
[CH;.;OH]

(©). Keq = [CO] [H]?
(d) No one can write an equilibrium constant expression from the given information.

8. Choose the best statement about i (the van’t Hoff factor) ? Assume that all ionic complexes dissociate
completely in water the solvent in which the FP depression or BP elevation is being observed.

(a) NaCl hasi~2

(b) MgCl, has i~ 3

J(g)\.;!NazS hasi=3
{ (d);All statements above are correct.
\__/
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II.  Short Answers (45 pts)

1 For the reaction shown. (show work) (8 pts)

NoHi (1) + NyO4(g). = 2N,0 (g). + 2H,0 (g) AH =-452.1 kJ/mol
6

Is this reaction exothermic ’7((yes o) (circle one) (2 pts) L P G—
- / . ( &
2 NoHa (1) + 2. N;O4(g). =2 4 N,O (g). +4 H,0 What is AH ? (3 pts)
i \\

2(—4524) =

{

IN,O (). + 2H,0 > NoH, (1) + N;Oy(g).  Whatis AH? 452, { 3 pis)

2 Given the following reaction, write out the equilibrium constant expression. (reaction is not realistic but

P48

written to ask the question). (6 pts)

C5H1205 (aq) +. 6 02 (aq) 2> 6 COZ (aq) +.6 HzO (aq)

é
3. (a) Fora 1.5 M. HCI solution ? What is the concentration of [H;O*]. () / k4 (8 pts, 2 pty
each). { [H;0*] [OH-]=1x 10"* P(anything) = -log (anything) }
(b) What is the concentration of [OH] ? . (show work) i AT / {
Y. P . A § Y Ny
Cwyotdlow) = /07" R
{4 P
(c). What is the pH of the solution ? Y . !/ 4 show work,
. / /o0 ':— N
Ave= s (] S (v , f NG
!)/ kt L (\“v~4,/’5, \{ A
b </ b 4
¥
f/ /" ;
(d). What is the pOH of the solution ? (M (show work)
2 ( & [ ;‘ '!i, \ i T \ i
o0y - Leg(bbixis) - e
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4. Fill in the blanks in the figure below for the Temperature vs. amount of heat added , label the parts
of the plot with the following letters (a) q=n*C,* AT. (b) q=1n AHpimn. (€) g=nA Hyaporization( d ) Water
liquid. (e) water solid (f) water gas. (g) phase transition of water (liquid) to water (gas). (h) phase transition
of water (solid) to water (liquid). 7 pts total, 1 pt per blank)

5
F 3
_— gy, H
106 i itns =
\
it ’ c one of the heat
5 equations letters
= here
g‘_ A0
g
ok
'E;-
F o
i one of the heat
equations letters
DI s feos ppann JB here
e ; ‘ I —
Amoent of heat, added:

3 (a) Given | AG=AH-TAS

If AH = 5600.2J and AS = 78.4 J/K at 298.2 K, what is AG ? (4 pts)

= ) \
" o N  /
, - o~ 3 ('” OGP ) 4 N o 3 /c,\ }
‘i,——w. 5.(__ - ¥) r\i.' C ¢ & \ = \\Z" ( 3( - !“"}f” ( }’ 2, \{ ! /(<~/
A3 A
T A 0N = ~
, ~ (= LN ¢ v
A (L 00 = L7718, 8 Y S
VAR e P
' |t {f AL A4S
A - iy s ) NN - S e = I3 B
Rt e T ' { UVl o
(b) Is the reaction [ (spontaneotis).or (not spontaneous)] Circle one. (2 pts)
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6 Given the following reaction, balance the redox reaction by completing the following. I’m not asking
for you to balance the redox. Just answer the following questions (which results in you balancing the redox)(10

PY)

e
- -

(a)

- !
(+1 electron) or (-1 electron)] (circle one) (2 pt)

[ + 2+ W
CI:U(S) + Ag (ag) — Cl; (ag) + Ag(s)

[(+2 electron) or (éfé.iea;o}i)j]? (circle one) (2 pt)
N, /

—

(b) Is the A g half reaction [(oxidation of Ag) or(:_(_/reduction of Aéi]}(circle one) (2 pt)

(c) Is the Cu half reaction [/(oxidation of Cu)\or (reduction of Cu)] (circle one) ( 2 pt)
.¥__’_,,,/’ P

—
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PartIII. ~ Long Answers (25 pts)  Show work where applicable.

1. You are running a calorimetry experiment in which ybu have a reactionin 76.2 grams water. The water
temperature goes up from 20.8 °Cto  68.7. °C. (useful stuff: q=c*m* AT,

Cwater = 4. 184 J/(goc,
density water = 1.00 g/mL) What is the q for the reaction ? (10 pts) (show work)

\ ~ 7 [/ ol
Ceos2o%e Te = b1t

\ ¢ ( -

I 3 =
M = / o L g h ¢
P o A R N\ / <
C o 1/: jr } 1% —“; \\ / ;7 / 7 s / "\
P (G 18 3N e o o e
b il NC/ W - L0y )
-' 3¢ J\U e A\ < K
\ //} L / \

b (/’ (X & & \ If NS AN /7 ¢ &
b T T = YA 4 )
[} L g A ) ;( - ) t / "
‘\y S PANY H 83

“y. ll.\ / '\ Lj, { 7} ~o
e i \./\( - {994
o /

[ = ’
i A
Ie) 4 =, / s Y
4 - |
J ’ f i
G- LAY 0 e s
j o v s " \/
Y
ti
Vv
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2. (a) What is the pH of a solution of 0.45 M of H. F. acid with 0.60 M of the F- added into the solution

?7K,=4.9 x 10" Complete the ICE table and plug into the K, equation with the equilibrium concentration.

Solve for x (H;0*) and the pH. (10 pts) al it -7
1 P Sl
{Q PR L {45 v J (- 'él-( "j

- d “

1

HF + HO@0) s HO* + F- — p
€ Z/ W
¢ L 5 < o ¢ (Q (i Initial !/7& / ,J

. -1
K = e Loy [ome o (v ([0t
~ S T ; 5 - ] Sy . !’ (? ‘,_/\( f} {:1 = V:‘/;::'——-————'“’ """""
', »CL\ e B S 7 LU Equilibrium // ( 45 - K}
\ [P & i
\ 45/\ \7 | NN {’( él e
( i ¥ t ( ) - i )( ¢ gx)f
s es (%) (G (G qpr0™eed
A Cfi‘ X ll(/ Ml B , | AR = ¥
E o) N
Sy | (L‘: L
“ s / \! //" - J X N
. -0\, " - C |/ J A
(& qxit NG ) = (XL U {0
\‘ { ! 4 \\_ 1 - ? !! \v4 ‘( pr— |
d \’ — 7 f X /tW —
N —— ST i ALY

(b) Given the Henderson Hasselbalch equation below, what is the pH ?
numbers plugged into the equation. (5 pts)

b= sl 2 o/
pH = pKa + log [conjugate base] / f\,! ;N o
[acid] ’

‘N 'Iu, /) Wy o) e
dld= _ 4/ o ' - P AR
[" " JLT Y ALY / # w;ej;_ / Y _;'___Q'_f.’. ‘\
f/ "
( (\..\ 0 S }
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