General Chem. 102
Second Exam

Time: 60 min. |
Date: 8/5/2012

NAME: eevnerreneernnennnes W W’ ..... Reg. No.:

Instructor: ...... .o oo 22 i SRR
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1 atm=760 mmHg , K=°C + 273 ,R=8.314 J/mol.K=0.08206 L.atm/mol. K

In k- E, ( 1 ——}—J K=K (RT)™ , pH = pK, + log [base]/[acid]

k, RI\T, T
K,=1.0x10™" |
6@@@@8@@@@6@@@@8@@@@6@9@@@6@@@6@@@@8
ANSWER SHEET |
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3. a (b)) o d e . @ b ¢ d e
4. (® b ¢ d e 12 a b > d e
5. a b ¢ @ e 3. a (b) ¢ d e
6. b ¢ d e 4. a b ¢ (4 e
' d e 15. A) b ¢ d e
B 2 b ¢ @ v( 6. a b (2) d e

Good Luck
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Circle the correct answer for each of the following questions and put (X)
on the corresponding choice on the front page:

1. Given thdt E for a certain reaction is 65 kJ/mol,and the rate constant .
is 2.5x10” s at 25.0 °C,what is the rate constant(in s™) at 37.0 °C? i Aq ~W

a) 9.4x10> b) 5.9x10° ¢)2.5x10” d)8.1x10° @69){10’3 -
I Kz | o ( - &E-?— - L6
ETRGRTR)

Wk, . - s xI0® [ 42

s s oo\ BloK 248
& Which of the following statements is correct? Mu

a) For an endothermic reaction, the activation energy of the

reverse reaction is always han the activation energy of

the forward reaction.

@ The activation energy of a reactlon 11f the reaction

is exothermic.
c¢) ~ The activation energy of a reaction is always posmve whether
the reaction is endothermic or exothermi
d) The activation energy of a reactlon depends on the
temperature of that reaction. as| ’-10
e) If the activation energy of the forward reaction is 95 kJ/mol, <E L
and AH of the reaction is 25 kJ/mol, then the_actlvatxon energy
of the reverse reaction is - 70 \elVimiol. \

QT 3. The proposed mechanism for the reaction

(NO; + €O '3 NO + CO;
is: o
NOy+NO, > NO;+NO Gslow ) v@he =¥
NO; + CO “) NOZ + CO, fast
Which of the foltowing statements is correct?
¢ g zhe v = k["’bl«—) Up}
The rate law is : rate = k[NO,] [COE 2

)) . The rate law is : rate = k[N_Oz]z,

c) The rate law is : rate = k[NO;][CO]

d) The rate law is : rate = k[NO,]*[COY
e) NO; is a catalyst '
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2AB , K *‘l 44

4, For the reaction Ay + 2B 4=
Calculate K, for the reaction: /Z
AB = B + _;. A, Ke: QLL,LL/) /

>.8370

C 0833  b)0.344  ¢)0.640  d) 1.00  €)0.429

b)

‘%{ 5.  For the reaction system

CaClz@:‘ 2H20 e C&Clz 2H20£/ X

b Can A
The equilibrium constant expression; K, is: 5. = ):_/M
| L M LH.O

_ [CaCl,2H,0]) 1
a)K.= 22 b) K. = c)K.= [H,0
) [CaCL |[H,O7 ) Ke AH,01 ) Ko = [HO]
@Kf 1 2 &) K, = [CaClz.2ff20]
[H,0] [H,0]
6. For ’Ehe reaction:
4N02(g) t— 2N20(g) +<._3\02(g)

Ke =9.7x107 at 25 °C, calculate K,?
Ozmoz b)88x106 ¢) 1.9x10° d)41x102 e) 1.4x10™
- k¥ 61‘)
k Wﬂéq (231 (zg»r?-ﬂ))
K, = 2.403
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,&) 7.  The equilibrium reaction 0_7[ _ X*
| o CO 'é« x ) <

NOy) + COxy ==+ NOyy + COg
X2kl @ o4 L,? c : T
- X = < X »‘* X o
has K, = 0.0400 at 25 °C_ If 0.800 mol NO, and 0.800 mol COx
are introduced into an empty 2.00 L flask at this temperature.
Determine the molar equilibrium concentration of NOg)? /L o] )

B

\\\_
¢, @ 0.0400  b)0.167 @o.333 d)0.0833 ) 0.250 _
,O'\Z —r i p ’_S 1 i, Av\ \
v e - CNMOQ) LEOS o fVJCRT )

Y- 025 % 0H = E,,"(.i ’ T B e = X

D‘Q""O' =) O o — X)= Q o Y-
S & . i For the following reaction, K. =7.5at40°C Gint? ‘5&_ O -
1 oo O (ab 2N02(g) ey N204(gj '|Z heat 7 -

z : o= 0.5
¥ Which of the following statements is correct? O-15 >

a) I 2.0 moles of NO; and 1.2 moles of N,Oy() were mixed in a
5.0 L container then the mixture is at equilibrium. -
b) Increasing the temperature will r@ hifect the value ofK5) X
¢) Increasing the pressure by decreasing the volume will increase the .
ﬁ\amount OfNOZ(g) ( St ) '
(d) Adding a catalyst will increase the amount of NoOyg). ¢~
" e‘[‘zlcreasing’tﬁe temperature will decrease the value of K,

4

9. Calculate the pH of 0.40 M aciueous solution of HOCI (K,=3.0x10"")

a) 5.00 _@3.96 0477  d) 381 €)7.00
oY) = Jm g [ Hexel )

= | OC(S’ x IQ‘ — y

, o x ¥ J
PH = 296 \JA,?EO”]\‘ s

e .
0. Given for the diprotic ac‘idezX,\gIg,\l =2.1x1( 0, Kal-i‘lz?&lo 1_2
Calculate _the cpncenugigﬁ' o _Xj/m 0.10 M_aqueous solution of

X = - W i W
- e
a) 4.9x10"" b)2.1x10° c) 1.8x10™ d) 4.9x10™" @z.s:g_ei/
k.= Cwiyrxd & jea= r 4 Cx>3
[ H) P C H2X7)
(f"\.o\ \C\Of‘c‘ j . B2 xl()_u_ | F

AN

qu\ \?‘1,(" &

T
R s ek
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11. Given: K, (CH;COOH) = 1.8x10°, K, (HCOOH) = 1.7x10" .
K, (HNO,) = 45~no‘ l\,.(lll) 7lx10

Which of the following is the correct order base strength in

aqueous solution? e 74 A;(;; > (4CO0H > Chs
2)’CH;COO’ > HCOO" > NOy > F oty

HCOO > CH;COO > NO; > [ o
¢) CH;COO > F*>NO; > HCOO F < oo s Grisr i@

d) CH,COO > NO, > HCOO > F°
¢) F> NO, > HCOO" > CH;COO’

X 12. Consider acid strength in aqueous solution, hich of the following
x orders of acid strength is correct? ‘ "

a) H,O>H,S b) HCIQ})> HCIO4 K@H2303 > H,SeO3F—
) H3PO@> H;POp) ﬁe) H;PO, > Hc1o4+ ,,,,, e

P Dol -
. ‘ %( (
6 ?

N

13. Calculate the % ionization of NH; in 0. 020 M aqueous NHj

solution, Ky(NH;) = 1.8x10 2 £ = Qow\—l
Tt )

) 53 @3.0 075  d)13 e)50 _____
C = | 8% I® ><CJ-U7-

(&xlo'L'l

14, Calculate the pH of 0. 2(_) M NaNO\\ aqueous solution
K. (HNO,) = 7.1x10%* L A0 LYy bt 2

a) 8.52 b) 7.00 c) 8.72 @) 8.22 e) 9.03

| NH = 2o wa
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. & ol e pr= L T
X [/1 }90\ \/ (-3 CQ)QH—‘\

; | ¢4.08 |
15. Calculate the pH of a buffer that contains 0:44_0 M HCOOH and {
0.82 M HCOONa. K, (HCOOH) = 1~.7x1 0

b) 4.37 c) 3.47 d) 3.77 e)3.17
@ 4.08 ) ) Pu, _ »
V\ CA"( u;d‘\'\ = O 8
V\mwﬁt’_‘ & .6~ = B L—/ EH?O*J
16. Calculate the pH chang ¢ when 0.20 mol HCJ are added to 1.00 L =3 ©n
buffer solution that contains 0.60 mol 'CH5COOH and 0.60 mol
CH;COONa. Assume no volume change Ka (CH3COOH) =1.8x10”
? PH, =2 .4

2) 474 5030 (J-030 0I5 e)-0.15 »
¢ Hs LooH  fH = é’l O+ T C"H CBS q‘

Or —
O 6 >< +>< ,3/
Bonus ﬁPL( 3 PZ"L—P/ _,27[ 7, [ QAL

17.  Consider the equilibrium reaction: ( >< ,g By 3 6 %16 o
CSiy + (3Chlg =  §:Clyy +CClyy R e
CD 5 i \ 4 g ©~ \ (. & 4

container and allowed to react, Atequilibriim, the mixture was | > . 24

When 1.00 mol of CS, and 3. OO mol of Cl, are placed in a 2.00 LC
found to contain 0 360 /mol of CC Calculate the equilibrium

constant KC‘P B —
. DS Caats Answer:( 0024 )
< f@
res. Lt oM
OSe O-3& o048
& gl
Sk O-54
2 | -
e BYIGS
- . . . [[§—=n % r\)\«)-/%ﬂ \
s He
i N | socs |
-y 4 . a.m FIF S, ==
Li |Be B|c|N[©]F|Ne
ﬁ'- N 13 4 _"%E"’T _%E— ’1;5" \ |
Na|Mg Al | si syct|ar| |
13 2 —E{"" “";" ";" H-;r- n'rza;-u- T T BT m @“ f.::: / 5
K |Ca Sc|Ti| V|cr|Mn|Fe|cCo Ni [Cu|Zn Ga|Ge|As|Se Br | Kr {
r o| Tc R ]
A EANMRAL Ru|Rh|Pd|Ag|Cd|in |Sn|Sb|Te| T Xe g
Cs|Bal| ' Lu | Hr 1[: 74 % 10 7 n ™ 0 [ 2 4 “ s [
u | a|W|Re(Os|Ir | Pt|AulHg| TI [Pb| Bi |Po| At |Rn b
N T el I I B B Bl e o e T o 5
| o | R Lr |Rf|Db| Sg|Bh|Hs | Mt {uunjUuuuubl  [Uug i
7.7 7 ma 169 gl i 2] r
Lantnanide sories [0 | B [ e T e
La(Ce| Pr Nd|Pm|Sm|Eu|Gd| Tb Dy |Ho| Er |Tm| Yb
**Actnide series | “m | San [Pt o e e T A R T
Ac Th P 2 ” 1] ] L ] 1 1] [} ”» 10 19 192
2[E2] 8 | Np| £ |Am| cim| Bk | ¢t | €5 | | nia] o
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General Chem. 102 \2‘
Second Exam '

Time: 65 min.
Date: 30/4/2013

—
Reg. No.: =it

INStructor: «ovveeneeeeennass! > ks, Me...S... SeatNo.: ... R eoUR
DORROOOODODDORCRRRPOCLDDDDORROPVLDDDDD

atm=760 mmHg ; K=°C + 273.2; R=8.314 J/mol. K= 0.08206 L.atm/mol. K;
pH = pK, + log [base]/[acid]; K,~1.0x10™* ; K, =K. (RT) *™;

AG°=AH’ - TAS®, AG=AG°+RT InQ.
ﬁ@@@@&é@@@@ﬂ@@@@ﬁ@@@@ﬁ@@@ﬁ@@@@ﬁ BOBO

ANSWERSHEET'
1. .‘a b Md e 10.. a b X pl{ e
2. a QJ\C d )( v 11.% b ¢ d
3. a b ¢ d L)'(/ 122 a b /){ d e
4 2 b X d e 3. a X c
5. %/ b ¢ d e 14. a W\>< d & | -

G'ache 15

e X
7 _ .
.a(Xcde 16-{&bcde
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Find the answer for each of the following questions and put (X) on the
corresponding choice on the front page:

=
)
o s 0
1. For the equilibrium reaction: ‘. M
2H,O o) + O & 2H202(aq) o T
The correct equilibrium constant expression is: '
2) K=[H:0:]" /[0:] [ aQT B K = [ L0, [02] [ H:O]
% K= [,HzOz]z/ [02] d) K= [ HZOZ] /[02] [ Bé@]

e) K= l/f%]

2. Consider the equilibrium reaction: -

SOz(‘g) e NOz(g) S; SO3(g) +NO

0, Kc=4.00 at a given T.
02_ ® L Q.2 OZ

If 100 mol Of: e_ac 1 O SOz(g), NOz(g) s SO3(g) and NO (g Are introduced 3
into an empty,5.00

ask at the same temperature, calculate the s
- age . ‘7 _ 6 O 9 Qé O 1
concentration of SOs,) at equilibrium e
w

fe =
2)0.600 0267  ¢)0.133 K(i) 0533 €)0200 o/ 7e"
<y

7 -
. o . o 2+x)"
3//. Consider the equilibrium reaction: 13 L )

pork oA =K = 0,9 4X
2By 'S Ayy + 2By, AH=+ve 0.2 -3x

-—

Which of the following statements is correct? =2
a) Ir}crea§ing the pressure of the, reaction by the addition of an inert gas
B \Xgl shift the equilibrium to left (same volume). )
ding a catalyst will increase t
-y se the amount of A, at the end of theX
¢) Changing the temp
equilibrium. '
d) Increasing the temp

erature of the reaction has no effect on thex
shift to the left (in

erature of the reaction will ca

[ the- use the equilibrium to
) Tneromne loft reverse direction). X’
! & the temperature of the regct; i
shift to the right( in forw ke

1 cause the equilibrium to
ard direction), - !
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.ege . . . CL -
4. For the equilibrium reaction: ) e
2805, + Oy = 2S0;3p), Kp = 5.60x 10" atm 'a

N
(R

3 ilibri .OC- = K( ;U

Calculate K, (in L/mol) for the equilibrium at 250 GK? ,6\ " wcj‘bx
\ ,

a) 1.84x 10° ~ b) 235x10° c) 240x 10 5,6“‘*\04‘ / 41

6 : M
d) 3.32x 10° e) 2.73x 10 0.4 b MU;Z

A

3. For the equilibrium reaction:
/ . N :
NH4C02NH2(S) 5 2NI'13(g), + COz(g') , KC =23x 10- ata given 1.
(o) ’ e

(4

» OeL agel AR
1£0.96 mol NH,CO;NHy, 0.020 mol NHlyg and 0.0010 mol COy
are introduced to a 2.0 L. co

ntainer at the same temperature, then 4?
equilibrium: L Ke
+” a) Amounts of NH; and CO, will be increased. Lol %@'7'
%) Mass of NH,CO,NH, will increase, ’

%¢) Amounts of NH; and CO, will be decreased.

Masses of reactant and products will not change.
e) Concentration of NH,CO,NH, will be decreased.

+T ;
6. Calculate the pH of 10.0025 M Ba(OHZE}olution. BC{ @H )*2——~3= Pa ‘4 eoH
a) 11.95 b)12.11  ¢) 12.04

_ D170 &)11.85

7. Which of the following is not g conjugate acid-base pair?

, _
2) H;0", H,0 YNHS N o) H,80,, HSO,
d) HS, HS ¢) HNO,, NO,

| Scavnned'bry CamScanner



8. Which of the following would give a basic aqueous solution? /7, >

C ¥ c{ /‘// \‘__'
2»XNaNO;  ®) Fe(NO;);  c)NaNO; .d)BaCl, ¥.CO,
+H0 +H70 b Hao ~HO “HO g
~ Mgt \
o {S/Uo <

9. A 1.25M aqueous solution of a weak acid, HA, is 7.7% dissociated.
Calculate the acid dissociation constant, K,.

a)1.1x10% b)1.6x10° ¢)3.3x 10" d) 1.8x 10™ _<_a),3.0x10'3
Z - X 4/4“@
oy == TP

2
% H‘\ '3 A\‘S >( / ‘O()\bc‘y)j / j
G \A Nqﬂzﬂ@;( NCL 4 \Lfgt( .
Nyy W0y —= 28+ H Poc”
! ef iﬂ “
1A buffer solution is prepared by dlssolvmg 350 mol N&HgPQ@ and T\ P———“"*{
10.450 mol Na,HPO,'in 1.00 L aqueous solution. Calculate the pH Ho Pou— H  H

change after the addition of 0.020 mol NaOH(s) to this buffer(AssumeO'g.j -+

volume remains 1. 00_,)

(L S rT PR LA
For HiPOy: Ky = 7.5 x 10] ﬁ{az-62x10 K, =4.8x 10 Hpoq ,-gpa,ﬂg

76840
a) - 0.02 bg(-@o 02 @-0.04 d)>é0 04 €)-0.07 4 5 +
Hk; l 41%\0 A Q_.éb‘é MO Q—I 3 O}%
. “q‘ ‘T'\O - q'Q&‘b z
- -4 o445
HE 8 126D =007 ‘26640 o
; + 0.02
11. gaki:‘ulate the pH of 0.20_4M sodium nitrite, NaNO,, solution. . 43 =
a for HNO, = 4.0 x 10™. Wa W02 = w1 NOZ
9835 b) 1037 oll42 &) 1127 ¢ 1052, - 4O (
~N Jl/®, ~—*—/',/UO -
Koz 2.5 %W o0 = =
12 :E)?lctulate the molar solublllty of calcium fluoride in 0.30 M NaF
ution. =
Ksp for CaF2 4 0X10 @ F’L /l/d[
a) 1.0x10° M b) 6.5x 10 ¢) 4.4% 10710
d) 2.9x 10 . | E
D 29x10 ¢) L.6x 107 be F = CE,}—*/gaJ

Cq F? éﬂf e Ca*z
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13. Which of the following processes or reactions is expected to have a
+ve AS value ?

a) CI‘{,;(S) + 20 - COz(g) + 2H,O0q,
b) NjOJ(g) _> 2N02(\_§)<(.”

c) Freezing of water.

d) Condensation of vapor into liquid.

e) 303@) - 4 203(3)

500
14. Given the following data: i L
AHOf . SOg(g) =-297 kJ/mol ’ SO:;(g): - 396 kJ/mol. \v
S° : Oyey= 205 J/mol.K ; SOy =248 J/ mol.K and /(b%
SO3 =257 J/mol.K. sH — .

Calculate AG® ( in kJ/mol) for the following reaction at 25°C. @{ _
2803 2 280 +, Oyg) & 7’{)\% -

a) -5% b) +142 c)-142  d) - 6822 e)%

.

béo,—: AH——" _—TI‘QS

wWiAd — emo
20% = 187

15. Given the following data for the reaction:

+
2NH3(1;) 2> N2(g) + 3H2(g) Al ﬂa w
AH’ = +160 kJ/mol and AS° =+ 363 J/mol.K
Which of the following statements is correct?
a) The reaction is spontaneous at all temperatures.
b) The reaction is nonspontaneous at all temperatures.
¢) The reaction is spontaneous at temperatures lower than 160 °C.
d) The reaction is spontaneous at temperatures lower than 140 °cy”
e) The reaction is Spontaneous at temperatures higher than 170
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0l

. @<, v
16. Given the tollowing data for the reaction: é 27 4( Ay
| > &
21-138@-% SOg(g) 2> 3 S(S) + 2H20(g) Cy) Z
74

A
AH"=-150. kJ/mol and AS°® =- 186 J/mol.K ug\
K, for the reaction at 298K is about:

a) 4x10°  b) 7x10"  ¢)5x10° d)3x10"7 e)2x10"

' 3 ga\/"—

17. Consider the reaction:

Which of the following statement is correct?
a) The equilibrium constant for the reaction is more than 1.00. X

b) Increasing the partial pressure of NO will increase the equilibrium
constant for the reaction.

¢) Increasing the partial pressure of NO will decrease the equilibrium
constant for the reaction.

d) The reaction is spontaneous at all conditions of gas pressures and
temperatures.

?)/ The reaction is non-spontaneous under standard conditions.
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General Chem. 102 %

D ) Second Exam
f;/ Time: 65 min.
o< Date: 10/5/2014
Name:... . e s = e o R S S Reg. No.: a.muauas
Instructor: ..........coooooiiiii Seat No.: ooevevniiinnn,

1 atm=760 mmHg ; K="C + 273.2; R=8.314 J/mol.K=0.0821 L.atm/mol X;

pH= pK, + log [base]/[acid]; K,=1.0x10™" ;K =>KC (RT)4";
"AG°=AH" - TAS® ;' AG=AG® + RT InQ ;m
OBOO0BIBOOBIBOOROOCRTE OOBIBCOALBORO
- ZQ.7

Answer Sheet

l.ap/cde IO.aﬁcde
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1. Consider the equilibrium reactiton: |

2NO@ +Oxg = 2NOyy), K. £7.0x 10%)at 500 K.
Calculate the Value of Kc for the followmg equilibrium:

NOygy = NOy + % Oy

a) 3.8 x 10 M 12x10° €)2.0x10°
d) 4.3x10° e) 6.2x10™

2. Consider the following reaction

N
p
2NOg) +Bryg = 2 NOBry); K.=0.0472 at 992 K. 5T )
Calculate the value of K,, for same reaction at 992 K. Kp= Y:/(C’
pT <
a) 7.5x 10 b) 1.2x10%  ¢)5.8x10" VS
r46x10* e) 9.0x10° %

3. Consider the equilibrium reaction: 22 g

P i \
Nz(g) + 3H2(g) = 2NH3(g< ; AH=-247 kJ/mol.

Which of the following effects w111 increase the amount of NHj at
equilibrium?

a) Increase the temperature
b) Decrease the concentration of N,. s
__oFAdd a catalyst. e 4
Z d) Decrease the total volume of reaction mixture. j Pretls
) Add an inert gas, at same total volume.

4. Consider the following equilibrium at 1320 K-

COClyg = COg + Cly
When a. sample of 0.600 moles of COCly, 1”‘\&3(1'111}\100 I
cantainer and,the reaction is allowed to reach equilibrium. The

qulhbnum concentrations of CO was 0.059 M. -
Calculate equilibrium constant Kc for the reactionis :

L

-3 -3
a) 6.4x 107 b) 5.4x 10 ¢) 9.0x 10

K

-3
d)3.7x10° 6)-T2x 10
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Ke= [7.)[83
(22 ) (B3

[78v)"

5. Consider the following equilibrium: G Ut b
2IBrg) = lag *+ Bray; Kc=0.0256 at 100 °C.

If 1.00 mole of IBr is piacéd into a 4.00 L vessel at 100 °C and the
redction is allowed to reach equilibrium.

Calculate the molar concentration of Br, at equilibrium.

a) 0.076  b) 0.061 «¢) 0.024  d)0.048 €)0.030
6. Which one of the following would be a conjugate acid - base pair?

a) OH /H;0" b) H,S04/S0.* /Z(NHz/NHz-

5

4 o+
Ve 77 e

d) NHy/ OH e) H;PO/HPO,” e -
Ny = = Ay ;

7. Calculate the molar concentration of H' in a 0.20 M aqueous solution
of hydraz'me.'Hy'drazine, N,H, is a weak base, Ky, =1.7 x 107

a) 1.1x10™M b) 1.4x10™ c) 2.4x10™M!
— EoE Y\ ¢ :
/d/ 1.7x10™ e) 1.9x10™M g W = \EZ/ -4
5.8} \©
8. A weak acid is 8.00 % ionized in 0.0200M aqueous solution of the B
acid at 25°C. Calculate pK, for the acid. "
a) 4.24 b) 3.56 c) 3.38 d) 3.16 é)_§.d8§,)\, Ao o.C
& o Ra. P\Xr v e a
e L/\{IOO’LC/} \‘o"\ G -

- i :
0.02 , A LC“‘@Z 5

: A
u*:‘fv\oﬁ B = Koo \-28%C 9 7

9. Calculate the pH o/‘f)j@\gquequs,solution of the diprotic acid HA.
For HA: K, =2.6x10” and I_<,a2_= 48 x10™.

%9 b) 2.44 c) 2.82 d) 2.55  e) 2.64

OH = ~loy n 3
B e N o) = 3,72\t p

559 10 X
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1 1"1"Which of the following a

~5 oft 5
AIARANY I

. e
10. Calculate the pH of 0.65 M aqueous

o e ) L solution of ammonium nitrate,
NH.NO;. Ky(NH;)=1.8 x107.

. _e
o5 .10
a) 4.66 b) 4.72) ¢) 480  d) 493 e 5.14

OA—~ \J\\g‘\,\u"}}% 0&hb

W - _Log 17
5 ,f\\.-‘] . = l 02, a\d P i [ (/L
{/ ‘ ])J-—r' o1+ =

pon = 2. s

queous buffer solutions has the highest
buffer capacity?

a) 0.10 M NH;/0.10 M NH,CL.
b) 0.10 M NH; / 0.50 M NH,CL.
©) 0.50 M NH; / 0.50 M NH,CL.
d) 0.50 MNH;/0.10 M NH,CL
e) 0.010 M NH; /0.010 M NH,CL.

o O

12. Calculate the pH of a buffer prepared by mixing 500.0 mL of 0.20 M

aqueous solution of HF and 500.0 mL of 0.40 M aqueous solution
NaF. K,(HF)=6.8 x 10™, '

a)843  b) 377 _c) 287  d)347 e 2.57
HE —5 T F -V £l ]

= ,G S —k‘ J; (/ W=
(S 4 }W s /[/é'« M ﬁO\_ZHS

I T

13. Calculate the change in pH when 0.03 mol HCI are added to 1.00 L

Iminua ”] s AL

buffer solution that contains 0.60 mol NH; and 0.;/0 mol NH,Cl.
Assume no volume change. Ky (NH;)=1.8x10".

9/ Decrease by 0.04 b) Decrease by 0.08 ) Increase by 0.04

d) Increase by 0.04 e) No change in pH.
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14. Which one of the following changes would have negative AS sign?

a) HvO(S) —> HaO(g) -

b) Dissolving glucose in water. -

C) _CH OI‘I(D + 307(_) —) 7CO'!(E -1HaOg) +
d) CS‘;(]) ZH')O(]) —> CO_(E) = 7H')SU

6) HZO(]) at 25°C — H_’gO(]) at 75°C. ; A Ax

15. Given the following data:
AH’¢(kJ/mol)  S°(J/mol.K)

CH;OHy 259 127
H,0 -286° 70.0 R

COyg = -394 214 i 59735
Oyg - 205 -3 A

Calculate AG® (in kJ/mol) for the followmg reaction at 25°C. s
b 2 e (3T ]

CH:OHg + 3/20x9 > 200,40y - 0
o - : BRI
=703 b -693 @ D-8s -6 o
DS = ﬁW >
- :’_/ e ’1 =
, PP: AN
16. Consider the following reaction: e Pl = - &
P /"F ; o
COCly — COg + Clg  \LF /+104] o7
(2 , g e N %crk‘\-%? /(\)f
e =
AH°® =+109 kJ/mol and AS°® +137 J/mol K. WA\

Which of the following statements is correct?

a) The reaction is spontaneous at all temperatures. -

b) The reaction is spontaneous at temperature higher than 550 °C.
c) The reaction is non-spontaneous at all temperatures.

d) The reaction is spontaneous at temperature between 100.-500-°C.
e) The reaction is spontaneous at temperature less than 100 °C.



17. Consider the reaction: p
SOug) + Hag = HaSg + Oy
AH’= 278 kJ/mol and AS°=31.9 J/mol K.
At'127.0°C, K, for the reaction is about:

a) 2x107 b) 9 x10% 0)/4 x10%

d) 7x10% e) 1x107°

18. Consider the reaction: (f’ W

COyy + Hyg) > COy + Hy0, AG®=A41 kl/mol at 298 K.

Which of the following statements is true about the reaction?

a) The reaction is spontaneous under standard conditions.

b) The reaction is spontaneous under all partial pressures of reactants
and products. ' ; '

¢) The reaction is non-spontaneous under all partial pressures of
reactants and products.

d) The .rf:agtion could be spontaneous if Q, (reaction quotient) is107°.
e) Equilibrium constant for the reaction is greater than 1.00.
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e Ea | ons | vackn | Somm [neune]  we ey revy
19 20 21 n 3 u 25 26 yed b}
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o ing e " 4T .7 R 7] A e R A S5 P45 »an X ]
TioRas | seamnn AR | Aowan | Biam | Al i | Ameraa | foRes | foleae
37 3t 9 40 a 42 43 “ 48 46
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e Liknd A4 1228 bt R ] 19 on el WOy L s
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1 atm=760 mmHg , K="C + 273 , R=8.314 J/mol.K=0.0821 L.atm/mol K

P, AHyp |1 1
In-L=—TFP| —_—| ;2=MRT; ATy=km ; AT,=kym
Pz R [Tz Tl f AN b b
2l e _Ea 1 1y _ —kt, {, [Alt _ _
[Alt [Alo kt; ln'kz_ . R(Tl TZ)’ [Ale = [Aloe™ n[A]o_ Kt




Circle the correct answer for each of the following questions and put (x) on the

corresponding choice on the front page: W C ’ﬂ
=Y ,
Q1. Based on intermolecular interactions, which of the following should have the o
highest boiling point? pb\-
) CszOH b) COz C) st d) CHJOH C) CH4
. ot o i N TR TEL \
2. What type of attractf‘v\e forces is being overcome when liquid oxygen boils at 90
K? e .
a)” ionic bonds . by dipole-dipole forces. F) dispersion forces.) -2

d) covalent bonds. ¥icliydrogen bonds.
/Q3. A liquid ‘pqi-i;when its

; a) X\faporvpressuré is equal to, or greater than, the external pressure pushing on v
it

b)- vapor pressure is exactly(l’ atmosphere X
). vapor pressure is lower than external pressure.

d) temperature is equal t§273 K(standard temperature).
temperature is greater than room temperature.

/Q4. Consider the following pairs of hqulds Which pairs are g\usmble‘?
1. benzene, C¢Hs, and hexane; C¢Hjs .
2. water and rnethanol CH3OH
3. water and hexane

a)2only , 'b)1,20nly c)1only d1,2,3 [e) 2,30n1y)

/Qs. The vapor pressure of ethanol is 565 mmHg at 79.5°C. Its molar heat of
vaporization is 39.5 kJ/mol. What is vapor pressure of ethanol, in mmHg, at
49.5°C?

et €) 565 d) 291 ¢) 760
e gégw«w‘\'\‘j "\.\Sj‘o\‘gc S(églq\/‘\’j

\

| . Y. 322.5 &
5\‘\“«:530\5*105 Fz‘? Tz %‘L;C SD

\ L1 s _é_\j_ 'j— "‘_.l—
(-'"cj R T T\\
; s
W (365 ys 32520 (L - 3150
R 8mg s MY 565 5 349
fo(sEy o0 10ADS s
e C



Q. Examine the following phase diagram and identify the feature represented by

point D
4
@
i B
NQEHOTE 3 oo wm s mwm ot it g o -
i
A ‘
\ |
{ ‘ |
5 -
c D
Temperature ——»
. « N N / . . .-\)./
a) Normal melting point b) Critical point ¢) Triple point
(d) Normal boiling point) e) Sublimation point ¥

Q7. Calculate the molality of a solution that contains 51.2 g of CjoHs (M=
128g/mol) in 500 mL of carbon tetrachloride. The density of CCly is 1.60 g/mL:
c) 0.500 m' .

a)0250m —— b) 0.750 m
d) 0.840 m €) 1.69m
weai$s 3571 % H“"“}j‘g
‘/\/\ s \/\(Sa\w\‘e) = A S C) ' l’f
V\*U;S(SO\‘A*\‘B \-:_3 U‘b OD 58
O) s 1.6 DA s o=
’2___‘_0._.;}/{-—-—-— _3 \J < e e
Bo0 ~10 1.4s == \m28503)
e EoiO
2 5.5 Qs. If 4.27 grams of Ci2H;,011( M= 342g/mol) are dissolved in 15.2 grams of
water, what will be the_il;)iling point\of the (resulting solution? (Ky, for water =
0.512 °C/m) o o
(2) 100.42°C ) b) 101.64 °C ¢) 99.626 °C
d) 100.73 °C e) 101.42 °C
Cag 1 2221 SO\UW“(uj‘-‘W} -5
wess s UL T st 3 75 A ~rss Uy )
\ z P ——
M 2 342 Kes 00512 g s 0.01R)
\_,,,_,__,,__,.__. —_—
——T g ? '
S S s @090
i oSBT | 15 10"
\l_, —Tb f \’( L ~™ (/[
2] e

T, - 100 s ©S1L =0 eI
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Q:' A soll:mon made by dlssolvmg 9.81 g of a nonvolatile nonelectrolyte in 90.0 g
of water; boiled: at 100.37 °C at 760 mm Hg. What is the approximate molar mass

, f the substance? =

y . /\“\_‘:’1 of the substance? (For water, K}, = 051“"(“3/“) ey
e " 2)240 g/mol b) 79 g/mol 150 gmol) Alk s v
. d) 61 g/mol &

£ m g s ¢) 34 g/mol T TS s Ko

g D — . .
g Mim B 1003F -100_5 Talkd

1 hso.o &% WA SO 125}
y Qyo. Calculate the\molanty of 4 4.666 m solution of a compound ( M =272.77

S g g/mol) which has a density of 1.1066 g/mL.
e \J\ a) 4.966 M 0)2.272M ) ¢)4.056M  d)4.216 M e) 4.666 M
| Mm . 32 -'”1\ ~ A

. E—— q \ 66 6 WA ) /\/
'\ SRR \0(36 PN
1. Colligative properties depend on Y. 666 o' —— "A L 6 6

11066 s 3.5

AR 12 ~T N .\Jg 21 i
\/ a) The chemical properties of the solure/ \ J 5> Thaki V ( \* >
b) The chemical properties of the solvent

. ‘)/ \AAS 56 &
s e

. _-) The number of particles dissolved.?
\ s ')«0 P32 % d) The masses of the individual ionsx’ M
e) The molar mass of the solute. ? G 8 1000 + ﬁ_
S 7” ‘J_ Y j
Qq2. State the van't Hoff factor (i) for a dilute aqueous solutlon of the strong
eleclrolyte barium hydroxide, Ba(OH), 3 SN o\
a)0 b) 1 c)2 d)3 e)5

/Q 3. The rate constant for a given reacns 134 Ms at 27°C and Q. 569 Mls™! at
= 171°C. Calculate the rate constant at{ ):

a)0731M s b) 0.421 M'.s”! ¢) 0212 M5!

d)0.612 M5 e G
{ k\,0,1?€4 b s 7

K,s0.034  ¥s 0381 |0, Tys00
T, oadcEen) Tho 130

5T 2, 2 o
) W j_‘ \\/\( 0‘7:“{ < ‘J-Q‘Q"B”)‘ Joc 37
““(’T"’"‘ s °‘ k '—) < 8314
\(1 R T\ Tz . ) I

C e 174 - “ .85
x‘,,ggﬁfh,.,i:f)s-;e_(_l__ﬁ | pep)e -0 85 A

0564/ gy Fe¢ 30 | e e
1, 4S s {*Ui" ‘- C?.‘_l}—-ci 5 O.L{Zég

YL s 1.336e10 Ta,— s\0853 %4



Qy4. For the reaction  2NO+Cl; — 2NOC] the following experimental data were

obtained
run O|M [Cl,]M | Initial rate M/hour v
' I_ 050 050 | 1.14 -”,0 1 M
2 1.00 ° 1.00 9.12
3| 1.00 0.50 4.56 ¥ X1
The rate law for the reaction'is: n q S gc
5% ) 5
a) rate=k[CL] . v 211 L) L C"] : |
(&) Tate =k[NOT’[Ch]) g
c) rate= k[NO];Clz]
d) rate =k[NO]
¢) rate =k[NOJ* [Cl;] >
Q.. The decomposition of dinitrogen pentoxide has a'tate éggns‘tanb_=~0.080 min". If
i the initial concentration of N2Os is: 0—29’@ calculate the concegg?tlon ;:.ﬁer 2.6 s Py Og
! minutes. - R
)
a) 038M  b) 0.028M  ¢) 032M d) 0.13M L Ay 503 M
:, LA 7
4 Q1. Given the following potential energy diagram for the one-step reaction X + Y — (= 2., G
Z+R. R
! - ) Wk
5 \viA\~->‘\'\LA"B - ;
s OFx
g \uiAt3~\”(°‘335—D
VA + R ~0=ho8
@R - 7'/)\ - 1 : 21
Reaction coordinate \m i /-\..5 , - ‘1 ' U‘ Og
: The arrow "c" represents : — Sk
- a) enthalpy of the reaction in the reverse direction \ e ) \t = 65
. b) enthalpy of the reaction in the forward direction w B« in] A 003 il
activation energy for the forward reaction -
ivation energy for the reverse reaction T xO0 .52 2
[ ) transition state kK s9.79%F lo

BB / i "
Q17 A certain first order reaction 1@ complete in 65 seconds. Determine the

{

A

half-life for this process

8) 55 b) 23 s ¢) 20s d)10s

Vo 2% & o
Sl W1, O TS oW, (RO (o W1
\ c L (e *-\*!' A
. T A0 T i ‘- » b B \ Z
S A%

i
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