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1- 2IBrig +=—— L + Bry

2= N2Osq) +/——="2N0;

3- Zng + 2AgNOs@y +——>2Zn(NO3)2@y + 2Agdy

4- NHzqg + HXOp <+=——=—" NHi @) + OH @

5- CaCOzy > Ca0 + COz
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6- CH3COOH(aq) + C2H5OH(aq) — CH3COOC2H5(aq) + H20(|)

7- CH3COOC2H5(aq) + H20(|) — CH3COOH(aq) + C2H50H(aq)

8-CH3COOH(aq) + H20(|) - CH3COO_(aq) + H30* (aq)

9- COxqg + H20 () +———— H2CO3y)

10- CaOy + COyg ——=> CaCOgyy
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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 ol

[ 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;]
[Ca0] X

CﬂCO;(S) = CaO(S) B COz(g) D

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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Ox
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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

I i
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L ASulin i p

Q/

Slaa i 3 el Sy oy @—

S —
ATl o ) g Aelisd) 3 gl 5 5 o g
Lo migpang X
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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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AU Jilawad) Ja aa gf ¢ AL

A O yiall (o el allill (g ging 2 L Al sl 5 -1

2HCI «— H, + Cl
L OB vie 0,009 Mol st Hy ¥ 232 5 0125 Mol ssiw HCl &Y 5o 20 oIS 1348
S Col5 A e

le\jﬁsg_u.n;\(u . ‘_;Lﬂ\ Q)'M\ Lﬁ)w\ dc\sﬁﬂ[Hl]:\A:\sL].ZS °C 5)la da ) die Cuaa) 22
_ZL&m;b}gSJﬁjA\

H, + PR — 2HI

(HI=128g/mol) s K=543 5 [Hy]=[l2]=479x10% M oS 13

¢ mSall Jolall K oS3 oS sl o sl Jelidl) b -3
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1.23 x10“*mol /L NH3 5 2.75x102 mol / L H e s 553500 "C 42 die g jle Ll 4
OV Y i dad caal
2NHzg — =——» Nzg + 3Hyg

900 K 40 e o3 dla I day COClyp=—= CO(; + Clyg Sl el 5
. 0.15 M s [CO] , [Clp] e S 3815l 13| 8.2 X 1072 (s o) FY) il A
O35 xie [COCI,] S 5 Lé

O Y clidads COg) + 2Hpg == CH3iOH(g &l diadll o Jiliaa) iy -6
bl 10.5 sk
[CO] =0.4665 mol/L , [CH3OH]=1.32 mol/lL e ssine o) 0 s & [Hy] -
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celmolee Aslmol delibmay A + B == C + D JulalallJelill 47
0.45 (st OIFY) 2ie A 3855 O 1) ol EY Als ) Slay s I Aess G50 4 B

lCe@ =P (ch)
__-_-____\——_
L Pals)
= o5\ (o 3
[o.136)
— LY

Keq e Las 0 51 ie 5 AW 21 5all 38 55 i . mol/L

What is the value of K at 400 K for the Al Dl 400 K = Keq ad W
following equation: PCls(g) = PCla(g) + Clz(g)

if [PCls] = 0.135 mol/L, [PCls] = 0.550 mol/L, [PCl3] = 0.550 mol/L 5 [PCls] = 0.135 mol/L =S 14

and [Clz] = 0.550 mollL? (Cl) = 0.550 molL »
224 0
0.56 O
112 0
6.72 0
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JSeed) G Sl ) 3Y1 3as 5 Al ye
&gl Jale / 36041 dac)

( i - sj S o \?' The reaction 28054 + Oyg = 250, reaches s ) duay 28050) + Oy = 28055 Jelal
3 equilibrium. If the equilibrium concentrations are: et CUAY e IR CalS N ()
—_
o

EQ_, o_L‘LLX S:Ol.\ (8021 = 0.0170 mol /L =—[0:] - 0.0230 mol /L 5 [SOs] = 0.0170 mol / L
(021 0.0230 mal / L 432 e Jelal 1ig) Kog IRV Cuty

i 1 Keq is 4.32 _
LSer) = ke \j .
3 ¢ kj__C_,O.z Iol } What is the equilibrium concentration of SO5 in mol / L ¢ mol /L sasg SO3 I o5 55 Lad

—_—

N~
TS993 ke [galfrc o)
5_%03; 1 X fo.cl ;fiﬂ:o G613\ 0.0411

- 5358 x0 * 0.6850

0.00536

0.9970

For the chemucal equilibrium A + 2B £ 2C, the value of the equilibrium constant, X is 10. What 1s the value of the

e - \ equilibrium constant for the reaction written i reverse?
vl - v B % F E ¥
B ) - XS A+B  K=m Giventhat: A+2B€52C  K=10
Y . (%)TU 4 100
\ b. e. =10
—o-l c. 1
Al a temperature of 1405 K, hydrogen sulfide o gl 35S Ui 1450 K Bl dap sic
\ \k z < decomposes to form hydrogen and diatomic 2.27% 1073 = )W) culy S eiging ey
Q‘L - L S_ 'Llu sulfur. The equilibrium constant for the reaction is S8 caanrsed S S5 e
T 2.27 x107. o
L% . ‘ | © (8,1 0.0540 mol /L
L N What is the concentration of hydrogen gas if o [HS] - 0184 mol /L
Ul?} = Keg x CHSY [S2] = 0.0540 mol/L and [H,S] = 0.184 mol/L?

LQLI ZHZS (9) — 2H2 (9) i SZ (9)
a0 o~
D{L\ = JE‘L QUL Wmolﬂ/
S B - 0.0540 mol[L

L

\ JL“X C - 0.0785 mol/L
1ol 20206 B3R

—_— D - 0.0945 molL
Lo Ne) Sk‘l 1

= 203y 4y,

L/
™~
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eel) e, L35 anli sl 35 (e 10 g Ala) o5 13) 4nd 555 531 sl s L

S 8yl =l Aoy i =L pla= L_g' 839 )8l aubg Jic
Co(H20)62* 1555 sland guSadl slasl (§ OlY) 1w
SS9 B9yl Osd maasg

s SUA CF 5155 51352 KOl ponGaall sysfS AdL] s
09l zrasasg CoClaZ 1S5 slajeg {__;LAEJI slosYl (8 QY
@3 8y,

N dmr o NOz s 0sll e NoOy . NpOgga=——==  2NOjyq 0/ ok 4 -6
S KN 6 ) Y1l sl 8 IR e el o5l

«‘df i —

d

il 69 e g o ) s s N0 b o) 0 e i) B
ol gl s 5N, 165 58 o cglliad s NOy 65 Jid sl § 9
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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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ISl s el o) 35Y) Bas g dxa) e
sl Jole / ALY dlac)

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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ISl Sl ) 35Y1 3as 5 daa) e
sl Jole / ALY dlac)

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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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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e  ALaST o) 33 8as g dxal
S el G151 Bas 5 Axal s
& gull Jale / Ay 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

24
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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

25



ISl s el o) 35Y) Bas g dxa) e
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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=ti A

$NOs(g) = 2NO:(4) . AH' =572 K

Qs e e
A - Creates more reddish—-brown gas el Al G e sl OS5 - A
B —The concentration of N,O, increases N,O, S5 .1\.1'{_ -B')
C -The equilibrium shifts to the right Cuadl a3 V) aaga i = C
D ~The concentration of NO, increases NO, €5 au-D
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dSaed) v (AaasSl G 3Y) Bas 5 dxal s
& sl Jale / Ml slac)

AN Juala el (3 — awdl) )

25 da 3 die audia Jglaa o Jgaall plall e al s 100 2 aladl dldal) Balall ALS a4 o)
°C

N €52 JS g J gl B Lgili g Ay Y sall 3uSI AN G pa Juala g 1 Balall LAY Juala il
4 g sal) dibranst) Aslaal) B 001 138 Jalea Jiay ol

- a3

Q‘JS&\M}WL@&J&'& dua duadl) QJjSSC}AQ\JJSQUJDw\Q\JM\ g -1
Gua JBY B o) FY) uSadyg Sl sl 5 U ool it ASIAN o all) cild Aadll <l ydg ) elS
LBaG Jis) B JUALl ot g duadll &y 5 618 cl ) gl ¢y o

AgCl spa | Ag + CI

dLadll g ) glsll il 3 Jeli o) (Sasd dtine duadlly ol <l yd oY el U A gabaad) o)) 35Y) sy

uSady ¥ g agad) el N mhaed) Jgat Guadd) 5 gual Bpaa planal) ddadl) 4y ) glS (i die Laly

plall e Jually o dl) jlsl) S gt o lsl) @l 3 dad) qu OISR

Gl S pall lary il o gaeallSll g paal) Jia 4 3N (A jualiall (lry dpd adl Aglaa (A -2
shadl Jghaa gl sl de anpu JSAy LS jall Gl A adal @lld g Y Jualad Aaddiall daddl)
(1) S clisad g (1) 2aad) < e Jia 43 Sualad 5 sl daddl) cild il pal) addiod Y
sbal) Joh aie gl g ) ale Ae juu J g Fiew LS pal) i Y

Al (o a8l Abad) dad¥) aladiady dyaagl) BURN y saail BaSO4 psp k) il S Jariw -3
A Ksp dad dua o g bl il St Aaldial) il 53 quaey €y . Ba?* a gkl lig¥ ddlal)
Loyl dildy LS | aidie gadal) Jolaall (B agslll ciligl iS5 CoSam My daddia
ligl S5 GlE BaSOs aglll iy pl aadiall Jlaall ) NazSOys pssageall iy o8
ps k)
Ksp daf tua dia gaall sliaaS addiny 53l g Mg(OH); asresi®lall 1S g sun aa Jlad) dllis
b oaldia Mg? | OH" (e JS cligl 3858 QoS Al g ddaidia 4l L00Y) Juala oyl
Aol Jullaal)

LAl Sl Ja -

1.5 X 102 MOI/L (5 5si 25 °C s s xie PHCI, (1) a2y 51 il 53 sl 131 -1
LAY Jeala s G Cial

0.442 g/100g H,0 & i 25 °C a2 xie PRCI, (1) abea il 35518 Al 53 calS 131 -2
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el Grn Sl ) Y 3o 5 daa s
sl Jole / ALY dlac)

. PbCl, =278 g/mol b Wle | L) Jeala Culf dad o)

38155 uaal L 1.6 X 10 55 PHCI, (1)) gl ) 245 5183 Ksp A o cdle 13 -3
. 9/L Hz0 32a 5 4L dll 5 Galiajll 5 2 ) 5lSl) (e JS S0l

28



dSaed) v (AaasSl G 3Y) Bas 5 dxal s
gl Jale 7 Y slae)

1.5 x 10?7 WS 5 CI wlisds 2.0 x 107 mol/L W3S 5 Ph*™2 sl o s siny Jslas -4
1.6 X 107 (ks (1) paball & 511 Kisp A (b Lale al ) ¢ S Ja . mol/L

e 30 ML e 0.038 M Pb(NOs)2 Ustas (e 20 mL Bl die caul oSim b -5
PHCl, ( 11 ) cabasl 25 Ksp e of cude 13 € 0,018 M MgCl, Jsbaa
. 1.6 X107 sk
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[REWENp IV I R XPR PN
" el Ol 51 8as g dxal je
& gull Jale / Ay dlae)

$Jom dass e 4 X 109 s Pha(AsO), (11) omboa sl Slis )3 LY Jcla i 6
S all 4 Y gall LAY ua) | 298 K

Sl Ll 55 A3 e Lo Lot A )l i, -7
PbCl, - AgCl - Mg(OH), - Ag.SO, - HgS
>I0X 1.6 10X 1.6 10X 89 10X 1.35 **10x 1.6 = Ksp

Lelillae (e Lgns 55 Ao o e A8l 0l gall 55 -8

]C 0o ) CO ] What is the molar solubility of CuCO, at 298 K i aude 13 298 K (CuCOy) dgsli
SNz A== -
| 2 it Ko (CuCOy) = 2.5 x 10710
P = T xNTX) Ksp (CuCO) = 25x 10710
\e e — %2
gl == 76 CuC0y(s) = Cxu“(aq) +C05* (aq)
A= U kef : A—“7lx10"m7zl/L
g B~ 1.6 10° molf
=T Y

C-1.2x 10" molL

D- 1.1 x10% molL
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ISl s ALl () 331 B0 5 dnal e
sl Jole / ALY dlac)

NoH \
- ﬁ/\—ﬁ(— &\ presipe fom vhen 250 mL o R.0M | 030 3250l i s ) ;,,m
0wl V' 150wl | q
b 0025 oo MoCl, i added f 750 mL of .0025M NaOH? | NaOH 4 0.0025M 34750 mL ,JlMgCI
R K or Mg (OH) = 56 10* ORI il sy sl ) s
AR AT A o0 .»A.Mi; '.
0-2uMPw) =M K\0Cg, | = X0 gl

0. 903 XF50, /= M6

My z05M [A-Yes CE)
MS"([ Mac
MOH—WG* 0 aig_l %No Y-8
l%%‘ma

{sP= i’%qm‘:’m 7
ir:‘aawl(.\g?b X \0 F\S
= L2520 P

Py b L8

What is the effect of adding Pb(NO:), solufion o ) ot A PONOsJ e B 3L

PbCrO, saturated solution? TG0,
PbCrO4(s) = Pb2*(aq) + CrO4%(aq)

A - The solubility of PbCrQ, is increased | PbCrO, s aay - A

B - More solid PbCrO, precipitates PbCrO; (a wjall @/

C - The equilibrium shifts to the right Cpadl gad Y| a:u[,! -C

D - The balance remains unchanged s g0 oY) i -D
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Greater definition is possible in a gastrointestinal grael gl Giad) Aald) jeeal el myaay o Jeeanll (Ko
X-ray when patients drink a thick mixture containing I3le L p gyl Sy € e (giag m i dadd oyl eyl 4L e
barium sulfate. What happens when sodium sulfate CunS N N8 SO, pgpeall CillisyS A} o5 Lasie &

Na,SO, is added to barium sulfate before it is given S anyall Likhe] U apssd
fom L8 ps)

BaSO4(s) = Ba?*(aq) + SO4%-(aq)

o a patient?

The equilibrium shifts to the right and the number  Ba®" ,y)Wll Cligd (5:535) 332 3ajs Guad) sad OBV 215 x

(concentration) of the barium ions Ba?' increases

The equilibrium shifts to the left and the number g2+ peoll Sl (55) 2ae iy Slgd) ga SV 21 ‘)r

(concemration) of the barium ions Ba?* increases

The equilibrium shifts to the right to produce Lall BaSO, gl cuad! s ol £ i )\

BaSO, solid

The equilibrium shifts to the left and the number Ba?" syl ciligd (5S5) e Jing leadl gad SV 210

(concentration) of the barium ions Ba®* decreases

,A/ a0 H ca C ‘1 If an equal volumes of the solutions 0.0322 M CaCl, and 03553 CaCly Jybaa (0 dugluin pgaa Bls 51
-
0.0145 M NaOH are mixed, a precipilate of Ca(OH 330, K I
c:'fDIL'l‘;\/"'| ©.0%%/ is predicted. Which of the following is true? 1 LS @“JO_QM_EM
' d oo b gl Ca(OH)y o0y (S
N = log ] V=100 | —
y Solubllity Product Constants at 298 K for the 4 Ca(OH); oS,uli 298 K 6 4031 Juals 8
MM =Mq vy M \“_.M'\.V.1 compound Ca(OH), (Ksp = 5.0 x 10°%) :=iKsn =5.0% 10 o
- —_—
001U Y P2 | 03K O ) 2z,
o =1 | Mo olflm
Mz 2280
M=o M =230 coldiM
L= O N
——liL ' - Qsp=2.5x 10" and a precipitate will not form (s Yy Qsp = 2.5 % 107
-
ch—=xetth 0
Qsp=2.6x 107 and a precipitate will form ey 158y Q8P = 2.6 X 107
906! (.06
M
Qsp = 4.9 x 107 and a precipitate will form cy (oSiny Q8p = 4.9 x 1077

“
L+ = Qsp=8.5x 107 and a precipitate will not form wdy K Yy Qsp =8.5x 107
G =) S0 1 o\ \ ®

L
= [oxolfl][%'lgf\\o'ﬂ Q
> Qug 7 ‘_.\__&E\D}_P:;%*SP
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What is the value of ky, for CaF; compound if the i CaPy pgundlil) 39 40 S 1 Py all iy Al s
2 T- solubility of calchum fuorde CaF; i 2.06x104 W 1298 K bls dsge 22 2065107 M
G\ sz_ — - ¥ 2 . T2 s dpg 22 2
=" oy - =
2. 7Y N - -
Og}(\() Z‘Og'ﬂgh 1)<1.05¥!0 9 CaFz = Cagy +2F iy

e =LCA TRV
=02.o 16" (208 m};’f}z 4.2x10™*

=296 xi0

1.8x1077

What is the solubility in mol/L of lead bromide PbBr, at 208 K? HmolL by 208 K s PBBR, _ola)) sy i L

K, = 6610 Ky = 6.6 107 3514
4 ? -
¥ X W

Learning Outcomes Covered

> 0\ C 'L><\2 .
D BN %

3 ) 0.030
< kep

0.024
Y

[
€. & xIp°¢ ) 0.012
¢ o

L/’ gressseemiesssseesern
o.0lld

o0

o U
0

-
-
=~
-

.............
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