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In the following table, what is the correct equilibrium S Jelill maaall GV Cyl jaad L ¢ JBGI Jgai W S
constant expression for the corresponding reaction? valylz)
IV G s dolall
[ H,1[1,]
— 2 Hz(g) + |2(g) = 2H|(g) A
[(HI]

[ Na.CO,)[CO,][H,0)
[NaHCO,}} X

2NaHCO4(s) = Na,COyls) + CO,lg) + H0(g) | &

H,][H,0

;rc L [H,0T
[COIH,T

CO(g) + 3H,(g) —* CHa(g) + H20(g) c

[CaCO;] « o )
w3l - D
[CaO] >< CaCOs;ls) = CaOls) + CO,lg
Which of the following is a heterogeneous equilibrium? fgatala 8 U1 s Al

A C0lg) + 2Hylg) = CH;OH(g)

CaHalg) + Halg) = CoH4lg)

Halg) + big) = 2Hi(g)

2 CszOH“_’ = CszOH(g
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What is the equilibrium constant expression £ AN Jeliall ol 3 i L
for the following reaction?

FCO(S)"‘ CO(g) = Fe(s) + COZ(g)

_ [Fe]
Kea=freo] X O

_ [Fe][CO,] M
¢4~ [Fe0][CO] o

In the figure below, in the area indicated by the symbol A is O9S A el Lel) LEal AGhial) B Ui Jes B

4
— I
o
A - The concentration of the products equals the concentration of the - - . = . e -
s P q Aleliall dgal) 585 (goluy Lpalill ool 585 )C
B - The concentration of both reactants and products remains ik =y - - 5 o
condile Al Zaslil) Shsally Aleliial sl )@

C - The concentration of the reactants decreases and the concentration PUH . - _— - .o =t
of the producis increases aaslill aleddl 5815 Slah, dde il dlgall 5815 a8l ;(C

D - The concentration of the reactants increases and the concentration . - =emm = o . o e
| gall | ] | ) =
of the products decreases Agall 3815 adling dleliadl dlgall 5815 Ai_)_.: D

axsldl




Which of the following represents a chemical equilibrium state?

The reverse reaction happens faster
than the forward reaction

Both the forward and reverse reactions
have stopped

The forward reaction and the reverse reaction
happen at the same rate

The forward reaction happens faster
than the reverse reaction
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When does the equilibrium mixture contain more products
than reactants?

LSl o gl o 81 AN g o Gl 3N Bl 010 o

A Keq=1

(B k1

§ <l

D.
Kl

Which of the following is NOT a characteristic of
chemical reactions that reach equilibrium?

The temperature must remain constant

All reactants and products are present,
and they are in constant dynamic motion

The reaction must take place in a closed system

The reactants and products must be
in similar physical state
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In the diagram below, what do the horizontal lines on e G Guladl 3 AEE) dagladh AV Lasll S ol 3
the right side of the diagram mean? P

Reactant and Product Concentration v. Time

— S —p

OThe concentrations of N, and H, are zero Diea (@bl Ha g N2 5815 )(
The concentrations of H,, N, and NH; become 5 NH3 5 N2 g Hy 55815 maeal I
constant

O All the reactants are converted into products A3l Alga Y Alelinaddl slgall JS Jea3 S ><

(O H:. N; and NH; concentrations continue o change eall A NHs g N2 g Ha 3815 50

The graph below shows the change in the concentrations of a3y Aalad) el 815 s sl il mll il
reactants, and products during the reaction of nitrogen and SLagait Y Omasiglls Guma aal el Dl
hydrogen to form ammonia. Smnia ‘!iig e !

Which of the following is correct? Reactant and Product Concentration v, Teme

— T 0 ) —

Learning Outcomes Covered

o CHM.5.4.02.001

a.
The concentrations of the reactants increase at first Lo S Aaled el 3815 S )(
e +
' H
b.:
H The concentrations of the reactants decrease at first Lt A alndd el 5805 il H
: H
: H
- ATt SAA O MR AR, cnnnane 0 o e 0 0 0 0 0 000 0 0 0 0 0 0 S ST . i)
c.
At equilibrium, the concentrations of products increase ATl Mgldl 5805 adim IEY) e x
d.
At equilibrium, the concentrations of products decrease sl Ml 3815 Galls 1Y) e X
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What is the value of Keq at 400 K for the Al i 400 K = Keq Aad W
following equation: PCls(g) = PCls(g) + Clx(g)

if [PCls] = 0.135 mol/L, [PCls] = 0.550 mol/L, [PCly] = 0.550 moliL 5 [PCls] = 0.135 mollL <is13
and [Cl;] = 0.550 mol/L? f[Clz) = 0.550 mollL 3

0.56 o

112 O

6.2 O
The reaction 2805 + Oy = 280y reaches Ul ) duay 280z + Oz = 28055 Jelid
equilibrium. If the equilibrium concentrations are: gt OO e SSIAN oIS (Y

[SO,] = 0.0170 mol /L
J[05]- 0.0230 mol / L
Keq is 4.32

[
= —[0:]=0.0230 mol /L ; [SO;]=0.0170 mel /L
432 g Jelall gl Koq IRV culty

£ mol / L sasy; SO I f51 565 Lé

—_—

What is the equilibrium concentration of SO; in mol [ L

o~
Ls93= m
5_%023 > 4 2x Lol lfiio o3\ 0.0411

- 5368 x 0 *

/lC - \
\\_/J Lo e
o
—
—_o-l

0.6850

0.00536

0.9970

For the chemical equilibrium A + 2B £ 2C the value of the equilibrium constant, K. is 10. What 1 the value of the
equilibrium constant for the reaction written tn reverse? a

2C(:) A+2B K=" Given that: A*ZB: 2C K=10
. 010 d. 100
b 1 e. -10
¢
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Al a temperature of 1405 K, hydrogen sulfide o Ol 2y Jhas 1450 K )l da 0 sic
decomposes to form hydrogen and diatomic 2.27% 107 = Y culy WS eSing (g b
sulfur. The equilibrium constant for the reaction is S el e S5 L
2.27 x107, & (S;]=0.0540 mol /L

What is the concentration of hydrogen gas if
[S;] = 0.0540 mol/L and [H,S] = 0.184 mol/L?

< [H;S] - 0.184 mol / L

ZHQS (9) — 2H2 (9) + SQ (9)

ra

(b= JE‘L (CtheY!

S

i H C - 0.0785 mol/L
2\ :LJL“".WZ
MQ D - 0.0945 mol/L
L2.004 1 &
= 2.0 3-;\;_\’/‘4

Wmom‘
S/

B - 0.0540 mol/L
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K=0.015 * K=10 * K=54 *

Gé Ny + 3Hyge—= 3 S el e\i’;ﬂ\ & Hy Ol S psah) e -8
A Ny S yi- Ju NH3 S 5
NS PENE Jis Ny K53

N2(g) + 3H2(gf:>2NH3(g) + 3‘)\); L;\:ﬂ\ u)w\ {;ué.ﬂ\ Lﬁ BJ\);J\ B\;JJ uadA die - 10
gt
s

32 Ha 5 Np 58 5 - JuNHz >S5 -

<AFJJ'3K Lad-) O N dsasllde pualay -
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el s SlasSl) O 33Y) 32 g daa) e
gl Jale 7 Y slae)

Q4 Hyg + Clyge—— 2HClg I ol sdaill & Slis aladivl die =12
cSleliiall dea o) Y ) 3 - il dga O Y £ 2 HCI 385 -

Y S sl e g K iag 33 -

Nz(g) + 2(g) 3(g) + 3‘)\‘); ‘;u‘ uJJAJ\ ew\ é '5‘)\‘);}‘ E\;JJ '5.3\73‘} e -13
B\t
@),

Jo Hy s No 58S - Ay NHz S 5 -
Aoy K 4 - hixa

H2C03‘},-.‘S‘)333L’,.‘}- M‘)AEJ\‘P -

Calin () S5 COs 5 H0 855k -
Al ALl e a1 LG
Sl ) Y s e Jiad ) AilaeSl) Abtaal) (€I -]
K= [COJ[O:]
[CO, T
K = [ZnC|2][H2]
[HCI P2
Zn+2ZHcl=— 2NClo |+
K = [HO"J[F]
[HF] -
HE + 4o = tzoT + ¢

058230 da o ol wie | Al sl e Gl o GG wie Jelid o) Y1 i a8 JEl Jsaal) cpy -2
Dpeadilll aa ST Al o) sal) 3 53

([ 313K\ 273 K 263 K

~—_Keq=450 ) Keq = 0.50 Keq = 0.025

Apall 381G miag MUl Jeaall | A + 2B &=———= C dJelill 3,63 4iui Keq -3
Als 8 Galelail) AUAS (IS 1) Lo aas | 5 pall da o (i ie (40 S opale i JOIA Lgat) 535 Aleiiall

L OV
C mol/L B mol/L A mol/L
0.700 0.621 0.500
0.250 0.525 0.250
(D k= G2 GO w«= LCN .
W CANCRD .
= =zl s = es
Costo 62117 ¢ = O 15 $0.25380 5251
\¢— .62 =362
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JSed e LSl Gl 35Y1 8aa 5 dna) s
sl Jole / Y dlac)

H2COj3 (aqp&—=== H,0() + COsq) <5V & Jsaill ()} S = 5 4l o) fase pasia) -4
A ke 4y Al Ay glall @ i die 45gS5 ashy (g ) s il O (8
slosVl (3 QIBY! Fliuw Gl Lasll i d>gihe Dgladd!l 25 ie
2S5 Jad . Lzl (3 aSYolgall dg (g5lsll dgx ) 2LV
digSS (9 el Jaas9 HaoCOs3 Sl g, S e

%ﬂ\ﬁ)\ﬁ&;)ﬁ@ﬁ)\)&“u@u&m\ deladl) 5
CO(H20)62+ @agp T 4C|'(aq) e 4 COC|42' @) T 6H,0 0)

ol ol @i N g pall il L G,30 CoCl 5 s Co(H0)6? of =l sl
. M\@_@Eeu;‘;b))&l\am}
Dl aa Lgild) g o sanlsall 2 ) 5IS (0 10 g Adlia) o5 1) 428 535 (A1 juail) g8 La

S 8yl ymedl domyo Bt (b plox L_g 8y &)l ausg Jisc
Co(H20)62* 1555 sland ouSadl sl 3 QY e
S29 gl Ol Fuass

s S CF 5155 31352 KC poalGadl 5 L] e
O3l zmasasg CoCla2 1S5 ol {__;L;Sl slosdl (3 Q!
@) By

N dm i NOz 5 ol e NpOy . NpOgga=——==  2NOyq 0! ok 4 -6
S KN 8 ) Y1 Ll sl 8 IR e e o5l

«‘df i —

d

i § 691 A ) L e e M il g Sl Y s B
o ol 433 NOy 165 o3 gl ik 55 NO, 365 Jad M‘gﬁ'
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When lowering the piston in the figure below, what Sisay 13 sl Jgu i Jid Sl laia e
happens to the next equilibrium reaction? ?4113!' SR Jelal
| g 9 I CO;QJ +3H1|g:| f— CH;{gJ"‘H)O{g}

A —The equilibrium shifts to the left 7<,1....:J1 i ):"11 aaga =l — A

B - Increases the concentration of H, X Hy 385 (e un -B

C =The equilibrium shifts to the right / Caadl gad V) adage £l € C

D - Decreases the concentration of CH, X CHy €5 Ja-D

All of the following changes cause the equilibrium to Jeldll A gl dga I VI 2Ly e Al oyl e
—
shift o the left in the reaction below except ............ e ol

< +206
CO(g) + 3_}‘13(3) = CHy(g) + P!XZO(g) AH' = -206.5K]
V\_V&g\ Lol

—

Raising the system temperature pladl s dapady L~ @)

Adding a desiccant to the reaction vessel Jelall gley A i Jale 23l ( xQ |
Decreasing the concentration of CO CO$sdls 0
Decreasing the pressure Lol i ,/@’
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All the following changes cause the equilibrium to shift  Jeladl 3 Ll Ga 1) V1 2L caued Q00 ) msn

fo the left in the reaction below except ............. werunsunslits oG

52-L + l\iz_qu;[g}w——‘ZN&(g) AH' =572k

\'15-1 ol

1-.1;5__; f.--""—’

Increasing the pressure

Lowering the system temperature pall s s | —
Al
Reducing the concentration of NO, NO, s dds X
Reducing the concentration of N,O, NO, Spde L
The figure below shows the following endothermic Aapa A SN e D Blal) Celadl Je Lol slisl
raaction al equilibrivm al room lemparature, Tal oy oman 3 Fosall fmy o0 13 Saang 13la .

Whal happens il the flask were placed in an ice bath? _—

——
© /5J/_9 j—  CO(H:0)6™ (o) #4CT sy = COCLZ (ag +6H.0p
iy
R

. L IE
e

&N
s [
t
Learning Outcomes Coversed
» CHM 5 4,02 03
a.
The equilibrium shifta to the right and the blue G Sl sy Seadl gt 15N hes
color increases
e e et B 200909090 DR Y 1
b.} :
' '
: The equilibrium shifts to the left and the pink color Fal Ol Majay lell g ST el
! increasas
[ =
The equilibriom shifts to the right and the O oSl il 355 oy Dpadl ol SOV =15y
concentration of CI° lons increases
d.
The equilibrium shifls 1o the left and he CoCly" ciligdd 385 Alajay gl o SEV =i
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Which of the lellowing ncreases GH,CHO preduction in - /Y1 [el8 3 CHyCHO #1315l ) o L Lea gl

the following equilibeium reaction? ._’E. LR |
4151
C:.Ba{s)Hm(ﬂdu-mm AR =-151K
Decreasing temperature Bylpadl Sayy add e 32—
Adding a lol of water elall e audall J4Ls) 3:..—-"’"
Adding a catalyst Glis Jale 3l
Adding a desiccant —tiae lale ASL o) | 4
1 and 4 4.1
1 and 2
3 and 4 443
4 and 5 5s:4
s Wl Of e CQUIBLEIRNT TOBCEONS Dadow, Goes. Aol B D day s JEE pisy wWad S0 SOl G
" " e wok of the > ol rescuR n e . - e
& of Do Squilt 10 e right and the TEAD Al BTy Swned i SN
of pe ? (B0 1 e s am)

(3t constant teenpesaluce)

PCls(g) = PCli(g) + Cla(8)
| wao\ 1v-5 \<

CO(g) + 2Ha(g) = cn;,on(gz(/g

_______________________ gy 0 ‘el W]
Ha(g) + Cla(g) = 2HCIE)
2N,H4(g) + 2NO,(g) = 3N,(g) + 4H20(g)
WA wag) 2 wmo
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The reaction in the equation beiow Is endothermic. —> Al ate sl Aliadd 3 Jalzd
Which of the following Is correct? ’
5:" L+ N2O4(g) == 2NOX(g) AH" = 57.2k) Taeea Sy b
— ~s—

1 2
- —_— —
Learning Outcomes Covered
o CHM.5.4.02.006
© CHM 5402090
o CHM 5402021
o CHMS55.02.006
r - - - ~
a.l H
5 2 000 iy S an B LD day pay i 5
: Placing roaction vessel in o bodng -waler Dath the cokx 2 appoars H
g :
. .
- - - - - - - - -
b.
2 000 il P eiD Jay peey e
Placing reaction vessal in ico the colr 2 appoars
<
S R TN 2y e g B D Sy pmy
Piacing reaction vessel in & boding -waler Dath the egulitrium shifts 10 the left
d.

Send Ren N 2l A b adD day pny s
PRacing roaction vossel i ico tho oguiliteium shifts 1o tho right

Which of the following factors shifts the equilibrium SIEY Pl el AT Jyadl 51
in the reaction below to the right? 2ol dgan sl Jalih 8
— —_—

CO(g) + 3Hu(g) = CHy(g) + HO(g)

Learning Outcomes Covered ~A \N\d\ ?_MI

o CHM.54.02021

a.
Decreasing the concentration of H, X H, 582 L
b.
Decreasing the concentration of CO )<~ CO 382 L
[ =
Increasing the concentration of methane Sl 55 55
e
d.t
] Adding a desiccant to the reaction vessel
H
.
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sl Jole / Y dlac)
What is the effect of a catalyst on a chemical reaction in equilibrium? eolpl dla & 1,11;..._5_5'.15 o il du
Learning Outcomes Covered

o CHM.5.4.02021

Speeds up the forward reaction ST Al Jo el doge e 1y
more than the reverse reaction
Sall Jolih o e
Speeds up the reverse reaction _;51‘,_.5.11_;.,'@1,_,..;,.;};&
more than the forward reaction
L Sl e s e
Changes in the amount of product formed Ll Apial) palall Aaaf 4 sl
E The reaction reaches equilibrium more quickly L e &J*'l S e Sy VE/
What is the effect of decreasing the volume of the t.mldwu.u“bd.m.h,,pm,;bu
reaction vessel on the equilibrium systems below? —
begne, v,
CO(g) + 3H(g) = CHa(g) + H20(g)
Mo\ vxs_
—
H,(g) + Clx(g) = ZHCl(s)
2wyl ><
The equilibrium in both 1,2 shifls to the right )( el 3en 2 5 1 e IS 3 OV £l
The equilibrium 1 shifts to the left and the total Ol S¥5e 232 Jajag sl A T 1Y) 20
number of gas moles increases X

The equilibrium 1 shifts to the right and the total
number of gas moles decreases

CNpa 336 Sy cuall 2ea 1 OBV B

The equilibrium 2 shifts to the left Shead) Zg 2 SN 2154 )(
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s ALaST o) 33 8as g dxal
S el G 5EY Bas g Axal s
& gull Jale / AV dlae)

What is the effect of decreasing the volume of the Solial o) 31 U e Jelidll ele g apa Jili 5L
reaction vessel on the equilibrium system below? 5 Tt
q (y ) + 3Ha(g) = CH(g) + H.0(g) S
CO(g) + 3H2(g) = CHa(g) + H20(g 5
2 wg! —LQ/-QI\
P
®
The equilibrium shifts to the right Ol A OV 215 ( QD
CO concentration increases coissmy O
The equilibrium shifts to the left Sl W O
CH,4 concentration decreases CHi 3558 Q
What s the effect of lowering the temperature on $ A o ) allda 0 aid L
the following equilibrium? St S|
Collyg 0y = CHyCHOG" 4 = -151k]
The equilibrium shifts to the left X M pid My Q
The value of Ke, does not change X Kold i Q
Produces more CzH; X CHopsde O
Produces more CH;CHO CHCHO s 33 i (O D
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What is the effect of raising the temperature on the T N e e i) Sl

E——

following equilibrium? — .
57. % N0{g)# N0 AHe = 5721

The value of K does not change 4 Koq 4ad il 4
Produces more N;Os X NoOg o ud g
Produces more NO; NOj o & gl
The equilibrium shifts to the left Joudl g of Y

What il be the resultif e voume of the &<\ 75\ ) f A Jolid glo g paa et

———
reaction vessel is decreased for the reaction?
—
Hagt by = 2Hlg
2 WAl \ ‘2_ w&
The concentration of the product increaes T gy
The equilibrium shifts to the right el g o Y A
The equilibrium does not change JA e
The equilibrium shifts to the left o g
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In the equilibrium below, How is the increasing of

the concentration of N, gas affects the equilibrium?

—>
Nyg) +3My) = WMy q)

Ny cmgal) J& 385 8y i i il g1 3
T ol e

T

A -The equilibrium shifts to the left

X el g ) pudaga el - A

B - Increases the concentration of H, y HSiomuy-B
C -The equilibrium shifts to the right Ml i OV pudaga i @
D - Decreases the concenlration of NH; NH; 35 e J&-D

3 [y

)
According to Le Chatelier’s Principle, when %\ )y Ladie cadilid lanal G
volume increases, equilibrium shifts to the right in S Tara| ‘§| o b e L aly 3l dgn
only one of the following. To which of the ol ﬁhm
following retractions does this apply?
A) Hygy * Ly = 2HIg
L w0\ o X
,-—'-'_-_>
B) 20 + Oay = 2C0y
3‘ w\al '?_W‘é I
C)S* Oxg = SOy
2 o) \ wxf'

/

m
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How can more NO be produced in the following sl oY) Adlea ANO (e aijall 23] (Say i

equilibrium equation?

180 + N,+ 0. = 2NO, aH = 180kJ
ler 2 2

T

A - Increasing the temperature phall &0 a3, CA
B — Decreasing the temperature Shall i3y Jaid - B
C — Decreasing the concentration of N, N, S5 jaa—C
D — Adding a catalyst Hlas A8ls) - D

In the nexl balanced reaction. Whal happens when | 5l Luls auag sie Siasy Ble . JEl Gall Jelill 3
you put the balance mixture in the ice? f=t0 A

2 |4-NOys) == 2NOy (5, , AH =572 kJ

Qs e A
A - Creates more reddish—-brown gas el Al G e sl OS5 - A
B —The concentration of N,O, increases N,O, S5 .;Lr{_ -B')
C -The equilibrium shifts to the right Cuadl a3 OV auage i = C
D ~The concentration of NO, increases NO, €5 au-D
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el s SlasSl) O 33Y) 32 g daa) e
& sl Jale / Y slac)

AN Juala el (3 — awdl) )

25 da 3 die audia Jglaa o Jgaall plall (e al s 100 2 aladl dldal) Balall ALS 4140 o)
°C

N €52 O g Jglaa B Lgili gl Ay Y gal) 581 AN G d Juala g 1 Balall LYY Juala il
4 g sal) dibranst) Aslaal) B 001 138 Jalea Jiay ol

- a3

Q‘JS&\M}@L@&J&JS& dua duadl) J‘,J#C?“;\Jﬂu'bw‘ < Uadl) s -1
Gua JBI A Gl ) uSads g aS ¢ elll ) 5L (gl patd aSIA o ell) cd Aadl) < 39 el
LBaG Jis) B JUALl ot g Auadll &y 5 618 cl ) gl ¢y o

AgCl spa | Ag + CI

dLadll g ) glsll il 3 Jeliii o) (Sad dufine duadll g ol <l yd oY el BN A gabaad) o)) 35Y) sy

Sady ¥ g agad) el ) mhad) Jgaty (uadd) o gual Biaa planal) ddall) 4y ) glS (a5 die Laiy

plall e Jually o d) jlsl) S (St o lsll i 3 dad) qus OISR

Sl S pall (lary il o gaeallsll g paal) Jia 4 3N (A jualiall (lry dpd el Aglaa (A -2
shadl Jghaa gl (s de an pu JSAy Gl jall Gl A adal lld g Y Jualad Aaddiall daddl)
(1) S clisad g (1) 2aadh < i Jia 43 Sualad 5 sl daddl) cild il pal) addiod Y
sbal) Joh aie gl g ) ale Ao e J g Fiw S sl i Y

Apand) Ca o My dubaaad) dad) pladiualy dpadagl) BURN el BaSO4 psp kel iy 58 Jaria -3
A Ksp dad dua a9 bl il St Adaiiall Al odl) quse il Ba?* a bl ligl Adlal)
Loyl dildy LS | aidie gadal) Jolaall (B agslll ciligl iS50 (oSam My daddia
ligl 385 S8 BaSOs aglll iy pl aadiall Jotaall ) NazSOys pssageall ey o8
ps k)
Ksp daf tua 4 gaall sliaaS axdicy 5ill g Mg(OH); aspesi®lall 1S g jun ga Jlad) dllis
b oaldia Mg | OH (e JS cligl 3858 oS MUl g daddia A1 4900 Juals il
Aol el

LAl Sl Ja -

1.5 X 102 MOI/L (5 5si 25 °C s s xie PHCI, (1) a2y 51 il 3 sl 131 -1
LAY Jeala s G sl

ese= CYL i

lesP=Cl.ox (02302415 4522 _
S S X0 E#l:w] pba,li—gpbl*+2C|

k:S.UG — L'gg)(lo“'j‘ |-5“‘;“9:Eﬂ k.;"v’(lf.i-‘i 1 x l. ¢ jHULa'
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0.442 9/100g H0 (s susi 25 °C 4a 2 2ie PRCI, (1) aba )l ) 5IS Al 53 <l 131 -2

r— . PbCl; =278 g/mol oLt Wle | 40V daals <l dad ol
\ ~ Y42
v J | -~ 4 8 % \Ooo XID M
YOG oo 1193/mol

Kep= EQB VL i 1

lesP=Clgx 023 02415 4572

}:—SVG —_ ]\119 )(1055- |- b Xloj_,.; ‘..} KIUH"?’M 2'_’{ |. }rIUL 2

385 sl 1.6 X 1075 55 POCl, (1) paball 255180 Ksp e o) cadde 13) -3
. /L HpO 3as 50 Al s3I 5 a3l 5 2 ) sISI) (e JS i

g ok = X 3 O-0159R pgy gy Phel. = Pb** + 2e i
) X = e
LeM) s W =2x 001587 \csp =S Pb2+? [T
= ©.03/7Y wol/f —lgP CK?EZXj?
(/"f_j ksPs Y x3

xWW

- XzogI5872 el X L225/mo
9}"!’))” x = Y Wff/u
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8NP TN WOV 5 U R SEPR PEN
& gl Jale / 3641 dac)

15 x 102 W3S 5 Cl <lisls 2.0 x 107 mol/L W3S 5 Ph*2 clisl Lo (s 5imy Jslae -4
16X 10 s s () aba ) 255180 K dad b Ll ol s da . mol/L

R = ceb) o)
:flxw“'jil-s‘x'ﬁz]l
Xsf = UG x07F

kP £ Gt

o= 30 ML = 0.038 M Pb(NOs), Jskse o 20 mL s 2o oy osSiw Ja -5
POCl, (11 ) wabasll 2,0 Ksp 4ad of cade 13 € 0,018 M MgCl, Jslae

1.6 X 10 (sstus

Mg ly Po(us ),
v "-.Bo.\zl “Nz0ml
“HMzo0ldM | & po 0B A
Mmoo XA —
0013 4 Yoml= s (g, | 00Xl = M X Son]
¢ My <ogleds “ My :0gi50 A h

“ Mol ~ e o) 'WUL i T e
20109 ooy (Y. Lz ool Q0IR) y,
5 o, 0/ f"':f

: WJ” [Ql
/ }) D ) Q
S {0’ 0/ L

E ?‘ Cﬁf?k,(lcj
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[REEWE EVVN| I X SNPR PEN
S el Ol 51 8as g daal je
&gl Jale / AW dlae)

30l Aa 0 2ie 4 X107 gsbw Pby(AsOu)y (1) ueball Clag )3l 4 duals i -6
S all 4 )Y sl LIY) aal | 208 K

Plﬂ_g CF\EO%}E —:f-vip},“+._2 .QSDL,,?H
oy 3IX 2
2+ 4
kePs CPL ) CAse )
<o P =S '{K}l. T 1x )’

Kgphlﬂg x5

5
K (/m—:—g-zfﬂ’ Y 1o 3M

log™ rmel/ L

PbCl, - AgCl - Mg(OH), - AgSO. - HgS
10X 1.6 10X 1.6 10X 89 10X 1.35 *10x 1.6 = Ksp

@b/ui - fe.R- Rqa — MaOR), - WasS Gyvsn s>y

;—3‘515\ Lelillae (e Lgns 53 Ao o e A8l 0l gl 555 -8
RS CY Mo (O~ Agcl - m&éq —PocCl, i@j)\
_ I b 31 |



& gll Jale / A lac

ks = @u?) C 2 What is the molar solubility of CuCO; at 298 K i) cude 13 298 Kaie (CuCO;) il Lo
il if Ksp (CuCOy) =2.5x 10710
sC= TN Ksp (CuC0z) = 25 x 10710
Ll CuCOy(s) = Cutt(aq) + O
s)= Cu**(a 2
Ktm 2 x.(q)‘s(aq)
- \/md'o A-2.7x10-ﬁ
2 LGE XI55 B~ 1.6 x10” molf:
C-1.2x 10" mollL
D~ 1.1 x10” mollL
ik |
~ ﬁ/\— L Wil a preciptate fom when 250 mL of 0.20M | 0.20M e 250 ml & s cud (e
oWl T V150wl . s
5. 0025 M o2 | s aoded 0750 nLof 002U NaOK? | NaOH s D.00ZEM 0750 L Mgl
_ K, o My (OR) 5.6 10™ G 1 1L i
M WA EY YA O sy b o8
0.2uM0Pw) My X0 - S6x 107 gl
0. 9O ¥H50,4/= M6 A ___4)‘-4
My 05 M |A-Yes T
My s ey %S L CR)
il Mac 2
NEOH-ME ol 1k B ' -B
A.ob

Brws 13
By ? )

Gep= )
'—“ﬂr_:a.oﬂ(_\-g?; K\Sr\g
= Lz 'S?-?mo'?“
Py o LA
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il Jadaall ) PH(NOs), Jolaa dilis) 1 La
What is the effect of adding Pb(NO;), solution to e AP
: *PbCrO,
PbCrOQ, saturated solution?
PbCrO4(s) = Pb2+aq) + Cr04%(aq)
4\S! aq 4" 'aqg
A - The solubility of PbCrO, is increased PbCrO, auila says - A
B - More solid PbCrO, precipitates PbCrO; (e wjall y&.&/
C - The equilibrium shifts to the right Guadl g Yl dalyf 5 - C
D - The balance remains unchanged a9 OV gaw D
Greater definition is possible in a gastrointestinal gl Sl Liad) ZalY) jgeal Jlef myiay o Jgeanll (S
X-ray when patients drink a thick mixture containing 13l L p oyl Sy e (geiag i dadd oyl el 4L e
barium sulfate. What happens when sodium sulfate xS ) NaSO, ggeall CilisyS Ailia] o5 Lasic. duss,

Na,S0, is added to barium sulfate before it is given S anpall Lgikle] Jid pga)d
! 1R )

BaSO4(s) = Ba?*(aq) + SO42-(aq)

o a patient?

The equilibrium shifts to the right and the number Ba®* ,s)ll ligd (5:55) 332 s Cuad) sad OBV £l x

(concentration) of the barium ions Ba’' increases

The equilibrium shifts to the left and the number pgg2* sl gl (5S5) e Moy led) a3 VI 21 X

(concemration) of the barium ions Ba?* increases

The equilibrium shifts to the right to produce Lall BaSO4 gl (uadl 523 OV £ )\

BaSO, solid

_—F—\
Ba?* pypld i (5S5) 330 Uiy sl 23 V) 215

The equilibrium shifts to the left and the number

(concentration) of the barium ions Ba?* decreases
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JSsel ann SlaasSl o) Y1 525 5 fnnl e
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N a0 H caCl 1 It an equal volumes of the solutions 0,0322 M CaCl, and 0355 CaCly dglan (3a Lglida paa I3 5 1Y
\;‘_/UI o.0vaM 0.0145 M NaQH are mixed, a precipilate of Ca(OH), o 845 0.0145 M 55 NaOH (ylaay 0.0322 M
o is predicled. Which of the following is true? o i ColOH 0 "
\! .:lf)ﬁb-\\ \j:lODW| —
y Solubility Product Constants at 298 K for the 4 Ca(OH), S5l 208 K sic L) Juals il
MM =My vy M= Wy compound Ca(OH); (Ksp = 5.0 x 10°) (Ksp=50x10%
- e
001U Yt SR pe | AOTRMOIz Y 20
M 225451 M=o, 0l6|m
pro=o M =223 coldl
L= Oyl .
—-i_kl‘_L’____\ b e Q@sp = 2.5 % 10" and a precipitate wil not fom ) (S Yy Qsp = 2.5 % 107
T N
=4 ~Y [ Gacl ot
? ¢ ? A\ * 0}[&'2.6 x 107 and a precipitate will form e Sy @p = 2.6 X 107
M\ N 0:061 {2.016],)
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