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Which of the following leads to an increase in the production of CHsCHO in the

following equilibrium reaction?

CZHZ(g) + HzO(g) = CH3CHO(g) AHO - —151 K]

Decreasing temperature 3,/ 2! 4> ys ja2as [
Adding a lot of water (| ;e W3l 280 |22
Adding a catalyst jli> Jale 2801 [
Adding a desiccant ciases Jole 4Lx1 [

4,3 (D) 3,2 (C) 2,1 (B) 441 (A)
el s IRV 2o ) JI Je BT ooy e oS 50 18531 o391 cdlelas =3elas 51 5@
2024 Jgid.mﬁ—e.\.&.‘i.n c(&.’bb’i‘)} a0 ..\.z:r-) @'Li.” MSJL:))

In which of the following equilibrium reactions does decreasing the volume of the
reaction vessel shift the equilibrium to the right and increase the amount of
product (at constant temperature)?

Hz(g) + Clz(g) = 2HCI ©® (C) PCIS(g) = PC13(g) + Clz(g) (A)
2H2H4(g) + ZNOZ(g) = 3N2(g) + 2H,0 (D) €O @t ZHZ(g) = CH30Hg) (C)

2024 Jsf Juad — poite :giSa3¥] Jelisll K oq = 1.67 X 1072, 350°C i< (@)
2HI = Hyy + 1z,

$7.18 X 107°M ga [I5]510das 2. 44 X 103 M ga [Hy]sldde oS 13) ol35¥1 wice HI 58,5 L
At 350°C, (K {eq} =1.67 \times 10"{-2} ) for the reversible reaction:
2HI, = Hz(g) + Iz(g)

What is the equilibrium concentration of HI if ([H2] = 2.44 \times 10" {3}\ \text{M})
and ([I12] =7.18 10-5

1.75x 1077 M(D) 3.99 x 1076 M(C) 1.05 x 10~° M(B) 3.24 x 1073 M(A)
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What happens when the volume of the reaction vessel is decreased in the following
equilibrium system? (At constant temperature)

sl s ol33¥1 7 15u(A)
(A) The equilibrium shifts to the left

Oteddl g 0 133Y1 # 5u(B)
(B) The equilibrium shifts to the right

(C_2ZH_2) 58,5 3155:(C)
(C) The concentration of (C_2H_2) increases

(H_20) 353 s135(D)
(D) The concentration of (H_20) increases

2024 o5 Juad-ple | A B9 59k) AleasST Al Jioy s Kegq 0l35¥1 coli pcai Lo

What is the expression for the equilibrium constant K, that represents the
following balanced chemical equation?

(NH,),€03 ) = 2NHg, + CO,,, + H, 0,

_ [NH3]% [CO,][H, 0]
q [(NH4), COs]

Keq = [NHs]Z [CO,][H,0] (C) Ke (A)

[(NH4), CO3]
[NH3]2 [CO,][H,0]

Keq = [NH3] [CO,][H,0] (D) Keq = (B)

2024 (5 Juad - ale

Y- J}-’Lr.&‘ Cl.u‘ ‘3 ?M‘ u)b.us.” Ol ‘aUa.' ' :

The chemical equilibrium system used in the production of methanol is:

CO + 2Hz,, = CH30H,

CH30H Jgsliak 1) oo wia b Lo 6
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Which of the following increases the production of methanol CH; OH?

Adding (CO) to the systemallails CO 4iLs) | 451 (A)

Removing (H_2) from the systemalaill ;o Hy 3] |24 351 (B)
Removing (CH_30H) from the systemla:ll ;.o CH3 OH a15) |5 452 (C)
Adding a catalyst to the systemalaidl jla> Jole 2301 5 352 (D)

4 yall 5yl Ays @ 01331 e Byl Jole Jelas Lpd Sy 89,18 L ISCAT) e g ©
The following diagram shows a flask in which an endothermic reaction occurs at
equilibrium at room temperature

2024 (b Jyat - ale CO(H,0)2* @ag T 4Cl,q = COCl5~ ag T 6H,0)

) : Pink .59 blue ;i

34 S gl alos 3 8y9)lal1 Cuayng 13] 0130 Gz 13Le
\i What happens to the equilibrium if the flask is placed in an ice bath

The color becomes pink — $239 Ol mamy (A)

The color becomes blue — B 08l ziay (B)

The equilibrium shifts to the right — el g o153¥1 715 (C)

The equilibrium position will not change —  I5¥ an90 pan o (D)

2024 (5 Jiad — ale COCly ) = COp) + Clyy :eliah

Keq = 8.2 X 1072 5900 K&l > darys wie o135%1 Wl ) Juas
$COCI, J o139 55,5 Led . 0.15 mol /L 2 Cl 5 COJ o153 581 5 sl 13
Reaction:COCl,(g) = CO(g) + Cl,(g)J=lad!

Keg =8.2x107%5K 9005, > axys wie o553 D> JI Juay
The reaction reaches equilibrium at 900 K with K., = 8.2 X 1072,

SCOCl, 3 o155¥) 5Sy5 Led :0.15 mol /L ACl, 5CO I o53%1 381 55 =ilS 3]

If the equilibrium concentrations of COand Cl,are 0.15 mol/L, what is the
equilibrium concentration of COCl,?

0.550 mol/L(D)  3.65mol/L(C)  0.183mol/L(B)  0.274 mol/L(A)

http://Darsgqu.com &)
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What happens when N, is removed from the reaction vessel in the following
equilibrium system? (At constant temperature)

The equilibrium shifts to the left — ,LuJl 9= 15391 154 (A)
The equilibrium shifts to the right ) 92 01331 2 154 (B)
The concentration of NO increases NO S,55055 (C)

The concentration of O, decreases 0, #Sy5 Jas (D)

Keq = 53.0 5 &icas bylyo danys i ol35¥1 Ul I

The reaction reaches equilibrium at a certain temperature with K., = 53.0
THIJ o133¥) 25,5 Led :0.054 mol /L (2 1; 9 Hp J 0155%1 581 5 sl 13

If the equilibrium concentrations ofH,and I, are (0. 054 mol/L, what is the
equilibrium concentration of ( HI )?

0.550 mol/L(D)  0.162 mol/L (C)

0.108 mol/L(B)  0.393 mol/L(A)

http://Darsgqu.com &)
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The figures below show the progress of the reaction for the production of ammonia
from hydrogen and nitrogen:

When is ammonia produced at the same rate as it decomposes?

© ® °D"Cb
B 0.Or @%@’
LOR Ued
°0 ©o® 09000

Oe ono ®%°e¢ Yo

©  Ni@ + 3H(Q O Ni9) + 3H,(g) = 2NHs(g)
©

® ®¢ o @ @ © D 0& 9

©eog D @ a5

® ®

® Po ® °®

e 0 @° @ O e ©

O NiAg) + 3H,(g) = 2NH,(g) © NyQ) + 3Hy(g) = 2NH(@)

auSadl § LS Tao gobus (NHz ) 58,5 mims Losic(A)
(A) When the concentration of ( NH; ) becomes zero as in figure a

(B) When the concentrations of N, ¢ N, s NH; become constant as in figures ¢ and d

oSall Jelazll Aoy oo ST oL Jelaahl de s rat Loie (C)
(C) When the forward reaction rate becomes greater than the reverse reaction rate

oSall Jelazll Aey oo JBT oLl Jelanll dey s moas Loaie (D)
(D) When the forward reaction rate becomes less than the reverse reaction rate

http://Darsgqu.com &)
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2024 gnigai-ale A+ B 2 C+D Jeloill Sl o135¥ Sy (S
*?When does chemical equilibrium occur for the reaction (A+B 2 C + D‘)
Amsldl olghls dlelasll algkl )3 slael Goluds Loaie (A)

(A) When the number of atoms of reactants and products are equal

a1 Liglune 2mslilly alelazll slgll 5815 muas Luie (B)

(B) When the concentrations of reactants and products are all equal to one
i Diglus 2slall 515kl 3855 my Lo (C)

(C) When the concentration of products becomes zero

ouSall Jelatll Aoy ol Jelatll Aoy 9lads Louie (D)

(D) When the forward reaction rate equals the reverse reaction rate

§ JU1 o191 allas 3 8yl Aoy s o3 13] Soomy 3L

*What happens if the temperature is decreased in the following equilibrium system**?

2024 gaugai- sl

- o

X@) + Yg = XY +25K]
SIW 530 allas 98,0 poedl Aoy Jilds o3 13) Sy 13Le
(X) 36,3 313509 (XY) 5,5 Jas (A)
(A) The concentration of ( XY ) decreases and the concentration of ( X ) increases
(Y) 9(X) 5 (XY) 0o MS 81,5 paws 1 (B)
(B) The concentrations of ( XY ), (X)), and ( Y ) do not change
(X) 7555313539 (XY ) 3653 3135 (C)
(C) The concentration of ( XY ) increases and the concentration of ( X ) increases
(Y) 5555 Jas (XY) 3,5 Ja; (D)

(D) The concentration of ( XY ) decreases and the concentration of ( Y ) decreases

http://Darsgqu.com &)



0507135671 buhllsb] liwi wilass) Yl

chemical equilibrium

(@l 5l 2y i) Y Ol allas § Joliall sloy o B3l i Srams 3L [

What happens when the volume of the reaction vessel is increased in the following
equilibrium system? (At constant temperature)
2C0O:(2)=2CO (g +0:(g)

The equilibrium shifts to the left L.l o= 015591 715, (A)
The equilibrium shifts to the right el 3= o153 7 5, (B)
The concentration of CO: increasesCO; 1S5 5155 (C)

The concentration of O: decreasesO, »<,5s Ja (D)

2024 pasgai- ple [SKquLLH O eend Lty 301 s 3ab 1 Asless 2slall L )

What is the balanced chemical equation represented by the following equilibrium
expression (K {eq})?

_ [H20]

Keq = [Ha]

COg + Hz0g = C00 o +Hy (g (C) €O+ 3Hy, = CHyy + HpOg (A)

COO(S) + HZ(g) = Co (s) + HZO(g) (D) CH4(g) + Hzo(g) = CO () + 3H2 (®) (B)

EQL?J!M‘ o ol peead Al g1 Jelaxll @iy 301l aileasIl Alslal | LY
What is the balanced chemical equation for the reaction represented by the
following acid ionization constant expression?

[AsO3 ][H,07]

2024 audie - s g3l K, = (HASOZ "]

HASO}™ oy + H20q) = AsO3™ o + H30%q) (A)

AsO3™ ) + H30%g) = HAsO3™, + H;0( (B)
H,AsOj ) + Hz0q) = HAsO}™ ) + H30%q) (O)
H3AsO,4 ., + H200) = HaAsOF ) + H30(q) (D)

http://Darsgqu.com &)
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What is the equilibrium constant expression ( K_{eq} ) that represents the following
balanced chemical equation?

2024 f..\.a.'i.d —_)-s:if-ﬁ- ééb COO(S) + Hz(g) = CO(S) + Hzo(g)
_ [Hz] _ [Co] [H20]
Kea = 1i5,07 (©) Kea = Tcoormy, W)

_ [CoO] [Hp] _ [Hz0]

Keq [Hz]

F&sagﬁ ool 5w 15331 3 3] S i ooy e Sl 509 s Low 01531 Wolae 51 ‘3:8 20

24 e ol RS es sgl

In which of the following equilibrium equations does decreasing the volume of the
reaction vessel cause the equilibrium to shift to the right and increase the amount
of product? (At constant temperature)

Nz(g) + 3H2(g) = 2NH3(g) (B) N204(g) =2 NOZ(g) (A)

2 COZ(g) = 2C0 (g) + OZ(g) (D) Hz(g) + lZ(g) = 2Hl ., (O)

(®

2024 poite - yhe gol> S AUaid] 8yl B ys (mds 3 13] oy (3L 1)

What happens if the temperature of the following system is decreased?
CO(g) + 3H2(g) = CH4(g) + Hzo(g) + (haet) 5)‘)#

Both [H:] and [CO:] increase  [CO,] 5 [H;] oo S 5155 (A)
Both [H:O] and [CH4] increase [CH,] 9 [H;0] o MS sla5 (B)
The value of Keq decreases Kq 4.3 a5 (C)

The direction of equilibrium will not changeg, ;5% slesl pazy o (D)

http://Darsgqu.com &)
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2024 aodie - pis ol a5 pllas 3 slae ki Lea 5T )
azslidl algdle alelazl) slgd! 5ST 45
The concentrations of reactant and products
Sl Jeladdly ALl Jelaall e pus
The rate of the forward and reverse reaction
wSall Jelanlly ALl Jelaald o539 culs T

The equilibrium constants for the forward and reverse reactions

3,2 (D) 3,1 (C) 142 (B) Lzl (A)
2024 e e oo [l il s i 3 ] S L] )

What happens if the temperature of the following system is decreased?

COp +3Hy ) = CH4(g) + H;05 + (heat) 3,l,=]!
Both [H:] and [CO:] increase  [CO,] s [H;] o DS 5155 (A)
Both [H:O] and [CH4| increase [CHy] 9 [H;0] oo S 5155 (B)
The value of K_eq decreases K., 2.3 Jas (C)

The direction of equilibrium will not change  l55¥! slesl s oJ (D)

SAW o351 Wslas § CH3CHO zlus| Julas J) g5 b Luj .

Which of the following would decrease the production of CH:CHO in the
following equilibrium equation?

Removing some of C,H, CoHy oo oy s

Adding a lot of H,0 H50 (e w3l 8L

Adding a catalyst slas Jole 28Ls)

Adding a desiccant Cadses Jole A3Ls)

453 (D) 352(C) 451(B) 251(A)

http://Darsgqu.com &)
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2024 auiio - yhe g3l W Jelail 400 K3yl > dxys ie Keg e Lo @
"What is the value ofK,, at 400 K for the following reaction?"

PCls , = PCls, +Cly,
0.550 mol/L = [Cl,] 5 0.550 mol/L = [PCl3]50.135 mol/L = [PCls] oS /3|

2.24 (D) 0.245 (C) 4.07 (B) 0.447 (A)

Coice ’@

2024 pite - yhe gol> : oYl Jelaill K, = 1.67 x 1072, 350°

"For the reversible reaction: Keq =1.67 X 1072, at 350 °C."

[Hy] = 2.44 x 1073 mol/l 1S 13
[I,] = 7.18 x 10> mol/I
Sol¥l GHI 38,5 9o Lo

""What is the concentration of HI at equilibrium?"
6.48 X 10™3mol/L (C) 1.12 x 10~3mol/L (A)

3.24 x 1073mol/L (D) 1.63 x 10~3mol/L (B)

Soradl Az S alial Je ol 3 o153¥1 7 L3l caud 2L Jalgall 6l @
Which of the following factors will shift the equilibrium of the reaction below to the right?
2023 in Juad — ‘a..\.a.ln CO(g) T 3H2(g) = CH4(g) it Hz O(g)

Decreasing the concentration of H2 H, S5 Jdas(A)
Decreasing the concentration of COCO ;S5 Jlas (B)
Increasing the concentration of methane Ll »xS,55.5L;(C)

Adding a drying agent to the equilibrium container (;3¥:lcg § caamas Jale 2501 (D)

http://Darsgqu.com &)
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- T ce (st 2 2
Soll Wl § GleasS Jelis e slaxd) 5l L .
-]

What is the effect of a catalyst on a chemical reaction at equilibrium?
Sl Jelatll deyu oo AST oLl Jelasdl &y (1o wsiy (A)
Increases the forward reaction rate more than the reverse reaction rate
AL Jelatdl Aoy oo 8T quSall Jeladll 2 pun (o0 iy (B)
Increases the reverse reaction rate more than the forward reaction rate
Sl sl 8ol S e iy (C)
Changes the amount of product formed
Ol D> ) g el Sty Jelatl! s (D)

Allows the reaction to reach equilibrium faster

E@—uua;gﬁ.g Lo éi sl Jouzd! égm .

Regarding the equilibrium systems listed in the table below, which of the following
is correct?
Hy () + Cly(yy = 2HC

250, ) + 0z, = 2503,
N;04, = 2NO,,
2NyHy ) + 2NO, ) = 3N, ) + 4H, 0,

oresll J1 (1) G351 23] ny Jelall el e Jalas (A)

Decreasing the reaction vessel volume shifts equilibrium (1) to the right
Sl 1 (2) ol5391 8 b) cany Jelaall ele gl @z Julas (B)

Decreasing the reaction vessel volume shifts equilibrium (2) to the left
ool 1 (3) 0l 2l capey Je il sleg o 8305 (C)

Increasing the reaction vessel volume shifts equilibrium (3) to the right
Sl ) (4) 015391 25 13] sy Jelatll sleg o 5305 (D)

Increasing the reaction vessel volume shifts equilibrium (4) to the left

http://Darsgqu.com &)
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2023 Jgi Juas - puito Srsmio b Lo (o Ligalll LY |

The graph below shows the change in concentrations of reactants and products
during the reaction of nitrogen and hydrogen to produce ammonia. Which of the
following is correct?

el s e e sl aladly Al sladl 5515
:

2luadl @ Uelazll slgll 5815 w155 (A)

The concentrations of reactants increase initially
21l @ aelaztl sloll 5815 (aslis (B)

The concentrations of reactants decrease initially
sl slskl 568155 o553 e (C)

At equilibrium, the concentrations of products
sl slsll 3815 paslits o133l aie (D)

At equilibrium, the concentrations of products

A J

!

2023 Jsi Juad — puie Srsrmio b Lo (g1 8lell pols slisf Aslal! § Jelanl|

The reaction in the equation below is endothermic. Which of the following is
correct?

LA (0 J—
N204(g> = ZNOz(g> AH® = 57.2 K]
Colorlessosll e yoma g Brown-red
2 ool oy 3L plos @ Jelasdl aung ie (A)
Placing the reaction in a hot bath shows color 2
2 0301 s i) § Jelatl g ic (B)

Placing the reaction in ice shows color 2

1 D Sbaddl ez 0¥ 21 ol ples @ Jelatll pusg uie (C)

Placing the reaction in a hot bath shifts the
equilibrium to the left

Otes i Ol 2 s 2 3 Jelanl) png i (D)

Placing the reaction in ice shifts the equilibrium to the right

http://Darsgqu.com &)
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"What is the equilibrium constant expression for the following reaction?"
C(S) = Hzo(g) = CO(g) A HZ(g)

2023 Jsi Juas — pudie

JWI Jelaxll o155

[H,0]

[C] [H,0]
[CO][H:]

[CO][H]

s Byly> Aoy e Ol Al Jf sbsl Je Gl Sy -
2NbCl, , = NbCly +NbCls | -

[CO] [H]
[H20]

[CO] [H]
[C][H20]

(D) (C) (B) (A)

Keq = 6.90 X 10~
2023 Jgidqaé- Sala

The following reaction reaches equilibrium at a certain temperature,
(Keqg =6.90 x 107*:
#5554 NDbCl3 = 0.450 mol/L NbCl; = 0.0380 mol/L: £ (;5%¥1 551 45 2slS13)]
SNbCl, J ol
If the equilibrium concentrations are: NbCls = 0.0380 mol/L, NbCls = 0.450
mol/L, what is the equilibrium concentration of NbCls?
5.65 mol/L (D) 1.69 mol /L (C) 2.75 mol /L (B) 4.98 mol/L (A)

& -
- v
5

2023 il Juad — ale

"Which of the following is considered a homogeneous equilibrium?"
Hz(g) + Iz(g) = 2HI) (C€) CaCO) = CaO¢y + COZ(g) (A)

Cs) + Ho0g) = CO(g) + Hyyy (D) FeO(s) + CO¢s) = Fegs) + COz( (B)

2023 ot Jiad — ple

bl g 15 sl GIY Jams Sl Loa
Which of the following will shift the equilibrium below to the left?
COy + 3H2(g) — CH4(g) + H;0y

Adding a drying agent to the reaction vessel Jeloallcleg J| same Jole 28Ls) (A)
Adding CO CO waLx| (B)

Removing H: H, 451 (C)

Removing CH4 C Hy 451 (D)

http://Darsgqu.com &)
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In the graph below, what do the horizontal lines on the right side of the graph indicate?

2023 5 Jad — ple

J}.i_ﬁ\ é NH3, Hz, NZ J.:‘.S‘JSJ'“‘L“‘S(A)

The concentrations of NHs, Hz, and N: continue to change

S B L Slaell 1815 T).a_;a éjl—wj Hz, NZ J}.S‘)S (B)

—_—

The concentrations of Hz> and N: are zero

il sl J) alelizl) slall pn S Jys 3 (C)

S

All reactants have been converted into products
4wl NH3, Hy , Ny 5815 s (D)

The concentrations of NHs, H2, and N2 become constant

2023 o6 Juad — ale S b Les g1 cobiol Jelarlly slans Lot )

Regarding the reaction below, which of the following is correct?

—
=z =
I

b

4

Csz(g) + H;0(; = CH3CHO(,y AH® =—-151K]
Otedd) AL Ol33¥) 2150 8yl Ao 28, e (A)
Increasing the temperature shifts the equilibrium to the right
Sl dL 0531 2 150 855l Ay (aas e (B)
Decreasing the temperature shifts the equilibrium to the left
Sbeadl VOB 215 85l a2y 28 e (C)
Increasing the temperature shifts the equilibrium to the left
ols¥ 3l ¥l Ay pass wie (D)

Decreasing the temperature does not affect the equilibrium

http://Darsgqu.com &)
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Applying Le Chatelier’s principle to the following equilibrium system:

H2C03(aq) = Hyoqy + COZ(g)
T gian dy Lo liedl dugleedl &5 e 4SS g3Ladl gy | uaay 13U
Why does a carbonated drink lose its flavor when the container is left open?
Jle 585 €O Ausd o135 Liuall (¥ (A)
Because the pressure increases, keeping CO: at a high concentration
Gl 9,all @ 135ially CO2 (o IS ($5 Al Tas iy U3y Lasall 0¥ (B)

Because the pressure decreases, and accordingly the concentrations of CO: and
soda in the drink decrease

sbadl ez 2l ol 0¥ (C)
Because the equilibrium shifts to the left
1594alls COZ o IS 5855 31359 el 2 25 1331 ¥ (D)

Because the equilibrium shifts to the right, increasing the concentrations of CO:
and soda

37555 Lo« JUIT Jpull il Lalb g (igma 850y Ay i ol33¥1 > Jf oo Jelaal oo )
2023 55 Juad — ple SH,SJ o5yl

The reaction below reaches equilibrium at a certain temperature. Using the data in
the table, what is the equilibrium concentration of H>S?

CHy ) + 2HpS (g = €Sy, + 4Hy

K. o5y el
H CS CH e
[H] (€S, ] [CH,] Equilibrium constant
0.0325 mol/L 0.455 mol/L | 0.0820 mol/L 6.50 x 1073

0.165 M (D) 0.845 M (C) 0.425 M (B) 0.0310 M (A)

http://Darsgqu.com &)
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2022 Joi Juad — puine | Sl gl Jelanll mameall o l35¥1 ol s G JWiT Joat! 3 @)
In the following table, what is the correct equilibrium constant expression for the
corresponding reaction?

O Y Cul el
LS : Reactiond—<\l)
Equilibrium constant expression
[H][I2]
[HIJ? Hagg T 12 2 2Hlg) (A)
[Na,CO3][CO,][H,0] =
NaHCOLL? 2NaHCO3(S) = NaZCO3(S) + COz(g) + H;0( | (B)
[CH4][H20]
COllT CO) + 3Hz(g) @ CHy ) + Ha 0 (©)
[CaCOs]
JEat0s) CaCOs ) 2 Cal() + CO, (D)
@ 12 oYl e 1A 130 oY) 2l ) s zsoz(g) + oz(g) 2 2503 ) Jelad 45
2022 Jgi Juad -audie [SO,] = 0.0170 mol/L[0,] = 0.0230 mol/L

SMOl/L .95 SO3 1 o155¥) 38,5 Lo « 4. 32 ga Jelanl 10 & 155%1 culis

The reaction 2S0:(g) + 02(g) 2 2S0s(g) reaches equilibrium. If the equilibrium
concentrations are [O:] = 0.0230 mol/L and [SO:] = 0.0170 mol/L, and the
equilibrium constant for this reaction is 4.32, what is the equilibrium concentration
of SOs in mol/L?

0.9970 (D) 0.6850 (C) 0.0411 (B) 0.00536 (A)

e T e lanll 3 ylull 2 Jf o391 7 L3 o 2T &l i j 46
All of the followmg changes cause the equilibrium to shift to the left in the reaction
below **except **

2022 Jgi Juad — auite

N0, 2 2NO,,, AH=57.2K]

plladl By, (aas (A)

(A) Decreasing the system’s temperature
Laallssl; (B)

(B) Increasing the pressure

N2 04 185 Jdas (C)

(C) Decreasing the concentration of N2O4
NO; 58,5 Jdas (D)

(D) Decreasing the concentration of NO:
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2022 Joi Jund — aoiita oo oY) Alast e Jelaall clog pm Julis 06 L @)

What is the effect of decreasing the
reaction vessel volume on the following
Hy ) + Clyy = 2HCg E 2equilibrium systems

Sl ¥y sae i cnaddl A 1 0l3¥1 2154 (A)

(A) Equilibrium 1 shifts to the right and the number of gas moles decreases
shall 2z 2 13391 715 (B)

(B) Equilibrium 2 shifts to the left

S e¥ge sue Slajg Hluddl 4> 1 o155 i (C)

CO + 3H2(g) = CH4(g) + H,0(,) Wl

(C) Equilibrium 1 shifts to the left and the number of gas moles increases
el 4> 25 1o S G 0l5¥ 154 (D)
(D) Equilibrium in both 1 and 2 shifts to the right

iomy 13Ls (8yal1 Byl Ay 3 OIY e JWI 8ylmld olll Jelanll sbisl JSadl zsss ()
2022 Jgid.gaé—?.\.ﬁ.ni B a4 pa9> G Bogdl g 3 13) G150
CO(H,0)¢* . . +4Cly,, = COCl§~ . + 6H,0,

6 (aq) 4 (aq)
Pink ., &5 Blue

The figure below shows the following enaotnermic reaction at equilibrium at room
temperature,

Tal 4 o> G Busdl oy 3 13] Gl Sy 13 La
What happens to the equilibrium if the flask is placed in an ice bath?

G sl 3339 cnadl g G3Y1 £ 15 (A)
(A) The equilibrium shifts to the right and the blue color increases
¢33 Ol o139 sludl g2 o151 2154 (B)
(B) The equilibrium shifts to the left and the pink color increases
TCT sy S0 ligyl 58,5 513359 Oned) 923 01331 215 (C€)

(C) The equilibrium shifts to the right and the concentration of chloride ions CI

increases

(D) The equilibrium shifts to the left and the concentration of CoCls* ions increases
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| FeO(,) + €0, 2 Feg) + €Oy SJWl Joliall ol
2022 b Jad — ale o

What is the

equilibrium constant expression for the following reaction?
[CO] [Fe] [Fe][CO,]

[CO,] (D) [FeO](C) [FeO0][CO]

[CO3]

(B) =g (A)

[CO]

- YN (o loofl (e ot .t 2muet ot 2o . (< |
ENZ(g) + 3Hy gy @ 2NHy ) relaall sl el ooyl § BRG] § Sy 3L 53

:What happens in region B in the graph below for the reaction

2022 il Juad - ple

o J5a e Azslll slgdly Alcladdb sloal! 815
)
1

—

525,10

o >
Al slell 581,53 golud Aelatll slsll 3815 (A)
(A) The concentrations of reactants equal the concentrations of products
Al Alelasll slglly Amslill slell 31,5 muas (B)
(B) The concentrations of products and reactants become constant
Asli) 3ol 18155 3135 Aelazl slgll 3815 (asliss (C)
(C) The concentrations of reactants decrease and the concentrations of products increase
Al slebl 51815 (adlisy dlelazll slgll #1S1,5 51555 (D)

(D) The concentrations of reactants increase and the concentrations of products decrease

2022 5 Juad - ale N204g) = 2N0, ) iUl Jolaill Keq 2esd o 54
[NO2] = 0.0627 mol/L ([N;04] = 0.0185 mol/L:_» o;5% wie 581 A1 o Lede
:What is the value of (K_{eq}) for the following reaction

Given that the equilibrium concentrations are: [N204] = 0.0185 mol/L, [NO:] =
0.0627 mol/L

0.213 (A)

0.00545 (C)

1.70 (D) 3.39(B)
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20226 Jyab - ale T bz o351 Jias adld) aMelasd! éi @
Which of the following reactions represents a homogeneous equilibrium? ‘

Solpl Al JI Jhas (@l dsleasd) el it asbias o uud b Les ‘:gi
2022 b Jad-ale
Which of the following is not a characteristic of chemical reactions that reach
equilibrium?
(A) The reaction must occur in a closed system
Al 3yl a2y A5 O my (B)
(B) The temperature must remain constant
el 2Salinn 385> 8 Lo Ll alsllp Alelanl) slsll i o e (C)
(C) The reactants and products must remain in continuous dynamic motion
Aplade Aslind > @ Amslill olsllg Alelantl 1okl (3685 o cuzmy (D)
(D) The reactants and products must be in the same physical state

Solist ol33¥1 allas e Jelanll sleg e Julis pils ﬂ @

What is the effect of decreasing the reaction vessel volume on the following
equilibrium system?

2022 i Juad - le

CO@) + 3H;) = CHyg + Hz0
oresdl Az 3591 21y (A)
(A) The equilibrium shifts to the right
CO 58,5155 (B)
(B) The concentration of CO increases
CHa 38,5 U2 (C)
(C) The concentration of CHa decreases
bl 2z ol33¥1 215 (D)
(D) The equilibrium shifts to the left

CO—
CH—
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"l lda dic Cadd sl slat¥l 3 aladll Ax 3] 25 ol Al 3 pllas e e S 3 131" [
2022 b Jumi-ple PORRR

"If a stress is applied to a system at equilibrium, the system shifts in the direction
that relieves this stress." This is called........
(A) Law of chemical equilibrium SleasSTI 15591 0g3l8 (A)
(B) Le Chatelier's principle adslagd Tuw (B)
(C) Aufbau principle 5laésf iaw (C)
(D) Pauli exclusion principle  sla 2w ol Tawe (D)

2022 b Jyas - ale Sl alll 2ceS 55L5 I 9035 o) 2l Jelsadl 1 @)

CO(g) + ZHz(g) \_—\ CHgoH(g)

Which of the following factors will **not** lead to an increase in the amount of
product?

pllull COasLs| (A)

(A) Adding CO to the system

pladdl o CH50H ;) (B)

(B) Removing CH:OH from the system
plall Ho 280 (C)

(C) Adding H: to the system

allailt la> Jale 28Ls) (D)

(D) Adding a catalyst to the system

2022 b Jas - ple Emﬁ@ 60
CZHZ(g) 5 HZO(g) = CH3CH0(g) AHO = —151 k]
What is the effect of decreasing the temperature on the following equilibrium?

CHsCHO(g) 3o 3l i (A)

(A) Produces more CH:CHO(g)
C2Ha(g) o w3l zaia (B)

(B) Produces more C:H:(g)

Sleaddl gzms o 53¥) iy (C)

(C) The equilibrium shifts to the left
K_eq i s o1(D)

(D) The value of K _eq does not change
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91 Jelas 3 @

Cd.c.l.a.ﬁ‘ ;Lﬁj O Oz(g) M‘)!Jﬂ Lo

2022 gaugni-ale 25035 + O(g) = 2503 : JW ¢

In the following equilibrium reaction: 2SQ0:(g) + O2(g) = 2S0:(g)
Sdeladl cleg o O2(g) U3 4 Lo

What is the effect of removing O:(g) from the reaction vessel?

SO2(g) #8555 pediz (A)

(A) The concentration of SO2(g) decreases

SO2(g) 18,5 3135 (B)

(B) The concentration of SO2(g) increases

SOs(g) 18,5 5155 (C)

(C) The concentration of SOs(g) increases

SO3(g) 9 SOx(g) o IS 55,5 psx ¥ (D)

(D) The concentrations of both SO:z(g) and SOs(g) do not change

(A) The reaction occurs in an open system

Lo 39290 Axslil algklg Aelazll sloll (B)

2022 gaugai-ale § ileasSI O15¥ Ul J) s ¥ o Lo

- o

Which of the following does **not** reach chemical equilibrium?

(B) The reactants and products are present together

Al 5yl Ao G Amslill sllls dlelazll slsll 2 (C)

(C) The reactants and products remain at a constant temperature
allasdl 850l of Joso Amsli Bole of alelata Boll (Say ¥ (D)

(D) No reactant or product can enter or leave the system
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S G 15391 A i b 1 @)

Which of the following represents a chemical equilibrium?

2022 pagai- ale

ouSall Jelatll cya g uel AL Jelatl] Gy (A)

(A) The forward reaction occurs faster than the reverse reaction
L e paadly ouSadl Jelatll aled) Jelazll &ine, (B)

(B) The forward and reverse reactions occur at the same rate
ALl Jelatll oy gl ouSall Jelazll &z, (C)

(C) The reverse reaction occurs faster than the forward reaction
ouSally sledl e lazll e US iy (D)

(D) Both the forward and reverse reactions stop

What does a K _eq value > 0 mean?
Lglude Lslidl slglly alelazll slsLl 3815 (A)
(A) The concentrations of reactants and products are equal
alelaal) slskl 38153 e ST Al 31l 31,5 (B)
(B) The concentrations of products are greater than the concentrations of reactants
o3& oof cum Jelad! (C)
(C) The reaction must go to completion
Loeslid) slgd) 3815 e ST Alelazll sl 581,35 (D)

(D) The concentrations of reactants are greater than the concentrations of products

2022 pinsgai— ple | PCligg) = PClygg) + Clyg) allal) alslaall 400k ie g 20s5 s @)
[Cl;] = 0.550 mol/L . [PCl3] = 0.550 mol/L . [PCl5;] = 0.135 mol/L :=si5 13
What is the value of K_eq at 400 K for the following equation:

Given: [PCls] = 0.135 mol/L, [PCls] = 0.550 mol/L, [C1:] = 0.550 mol/L

0.56 (D) 1.12(C) 6.72 (B) 2.24 (A)
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S Gl e 8l 2y 28, 31 s @
N204(g) = ZNOZ(g) AHO == 57 2 k]

2022 pagai- ale

What is the effect of increasing the temperature on the following equilibrium?
NO2(g) oo w3l 71 (A)
(A) Produces more NO2(g)
N204(g) (o o3l 7 (B)
(B) Produces more N204(g)
bl sz G 153¥1 2155 (C)
(C) The equilibrium shifts to the left
K_eqaed pau o1 (D)

(D) The value of K_eq does not change

bl @

What is the equilibrium constant expression for the following reaction?

2022 pasgai-ale | Cg) + Hz0(g) 2 €Oy + Hyg) SJWI Jelanll o155

[CO][Hz _ [CO][H,]
Keq = [C ][ 1(B) Keq = [CO][H] (B)
2022 passsi-ale | Hygg) + by = 2Hl (g SN Jelanll oleg oo (Jfalds domss Lo @

What is the result of decreasing the volume of the following reaction vessel?

oaedll ez OI55¥1 215 (A)

(A) The equilibrium shifts to the right

OlsYl piz ¥ (B)

(B) The equilibrium does not change

B 1855185 (€)

(C) The concentration of the product increases
Sl 2z 15391 715 (D)

(D) The equilibrium shifts to the left
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S uiliie i o5 Jies gl 5lelaall 5 @)

Which of the following reactions represents a heterogeneous equilibrium?

2022 pagai- ale

Hag) +l2¢g) = 2NHg) (C) N3 g *+ Hag) = 2NH3(g) (A)

las) = la(g) (B) N2(g) + O2(g) = 2NO(q) (B)

2020 Jsi Joai - ausiie | Selaall ooy J) (s paies) ciams 28La) 31 Le colisi Joladdl 3 @)
CO(g) ‘|‘ 3H2(g) = CH4(g) + HZO(g) AHO - —206 5 k]

In the reaction below, what is the effect of adding a desiccant (which absorbs
water) to the reaction vessel?

Osedll ] 015391 215 (A)
(A) The equilibrium shifts to the right

CHa »85 Ja, (B)

(B) The concentration of CH4 decreases

K eq olp¥l cnb aas Jas (C)

(C) The value of the equilibrium constant K eq decreases
H2 5853 3155 (D)

(D) The concentration of H: increases

2020 Jsi Jua - p.usia S U el 15391 bt i L )

What is the equilibrium constant expression for the following reaction?

ZNaHCO3(S) = Na2C03(s) + COz(g) + HZO(g)

[Na,CO3][CO,(g)|[H20(g)] [NaHCO3]?

[NaHCO3]? (©) [Na,C03][CO,(g)|[H20(g)] (A)
[Na,CO3]
[Na}zicoZ] (B) [COZ(g)] [HZO(g)] (B)
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ol > JI slis u‘ﬁyn Cuf‘ _— MM 7

N,O4q 2 2NOy¢ AH =57.2 k]

2020 Jsi Juasd - poiie

Which of the following changes causes the equilibrium below to shift to the right?
NO: 35,5 Julas (A)

(A) Decreasing the concentration of NO:
Laallsal; (B)

(B) Increasing the pressure

N20s 1S5 8aLs; (©)

(C) Increasing the concentration of N2QOx
8Lzl Azya 3505 (D)

(D) Increasing the temperature

15k CO2) + 3Hz(g) = CHy(g) + Hy0g) + 5l : JUall Jelaall 5yl 2mys i o3 131 )
2019 pusie il N

If the temperature of the following reaction is decreased:

[CO:] 5 [Ha] (s S 51352 (A)
(A) The concentrations of [H:] and [CO:] increase
[H20] 5 [CHa] ;o S 3153 (B)

(B) The concentrations of [CH4] and [H20] increase
Sheddl J1 015591 215 (C)

(C) The equilibrium shifts to the left

ol¥l sl pan 1 (D)

(D) The direction of the equilibrium does not change

PClyg) = PClyg) + Clygg) :JW Jeliall 400K 5,1, a3 sieKeq a2 L @)
What is the value of K, at 400 K for the following reaction:

2019 puiis yile
[PCl5] = 0.135 mol/L . [PCl;] = 0.550 mol/L . [Cl,] = 0.550 mol/L :, 13|

0.447 (D) 4.07 (C) 0. 245 (B) 2.24 (A)
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oo &1 €05g) + 3Hy(g) = CHyg) + HzOg) + 8yl : JWll Jelatll o CHy B3| 5 13 )
2019 pudte yile S o AL

If CH. is removed from the following reaction:
oresll ) 03591 215 (A)

(A) The equilibrium shifts to the right

[COs] 5 [Ha] ¢yo S 31354 (B)

(B) The concentrations of [H:] and [CO:] increase

Sl J] l53¥1 £15, (C)

(C) The equilibrium shifts to the left

ol¥l sl pan 3 (D)

(D) The direction of the equilibrium does not change

What is the equilibrium expression for the followmg reactlon?
[2Hg0]

eq — [2Hg][0 ( ) Keq = [02] (A)
_ HgO] _ 1
e = frgefoy) ) Keg =10, P

§8,lydl oo Balsy Al 3 ey 13La ccifie JeLatd 35l i maiogs Jolall pydl 79
t

PEIBA]

2017 udme Sl ERTE— g
The corresponding diagram shows the energy profile of an equilibrium reaction,

What happens if the temperature is increased?
K_eq ed Jasy jlull 2z 03591 2150 (A)
(A) The equilibrium shifts to the left and K _eq decreases
K_eq aed slassg sluddl &> ol33¥1 15 (B)
(B) The equilibrium shifts to the left and K _eq increases
K_eq e a5y cnedl az ol3¥1 715 (C)
(C) The equilibrium shifts to the right and K eq decreases
K_eq s 213535 onedll 2z 0l55¥1 15 (D)
(D) The equilibrium shifts to the right and K eq increases
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§ Ll ol ST Ao 3L ¥l g ol e Jioy b Lo g2 JI Jelanll 3 @
2017 pulma il Nz, + Oz, +heat = 2NO,

In the following reaction:

Which of the following represents the most suitable conditions to increase the
amount of produced nitric oxide?

L ) 2y 8305 (A)

(A) Increasing the temperature only

has hianllsal; (B)

(B) Increasing the pressure only

Laallsalys 8)hall 42y (aas (C)

(C) Decreasing the temperature and increasing the pressure
L8 5yl Ay i (D)

(D) Decreasing the temperature only

2017 ubme Sl $CO 1S53 8503 e o b Law ¥ (I L JL&U@ @
CO(g) + 3H2(g) (:) CH4(g) + HZO(g)

In the following equilibrium reaction, which of the following is correct when the
concentration of CO is increased?

WK _eq aes Jlas (A)

(A) The value of K _eq remains constant
CHa 38,5 s (B)

(B) The concentration of CH4 decreases
K eq as 5155 (C)

(C) The value of K_eq increases

Ha 385 31354 (D)

(D) The concentration of H: increases
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SolYl w3l il oo ms,smdgm Jus uui ol e

Which of the following equilibrium constant values represents a reaction that
contains the largest amount of products at equilibrium?

5.40 (D) 0.025 (C) 0.500 (B) 0.100 (A)

m&amm L.s,mw‘y/‘x;zs(u,md;uﬂ 85

2017 Ll 0505

In the equilibrium reaction (X = 2Y), which of the following concentrations will
make (K

[X] = 1M & [Y] =2M(C) [X] =2M & [Y] = 1 M(A)
[X] = 1.4M & [Y] = 1 M (D) [X] = 1M & [Y] = 1 M (B)

Fed* (i) + SCN™ (05Ul ic) 2 [FeSCNIZ* (el yom!) i JLall o331 Je i) 2silly [
<J9.t.e4t u,.u mj.» cﬁ}uu Led Fet? Jdiall ayux! uj..u oo ikl Al ol 313 m

For the following equilibrium reaction:

If more (Fe”{3+}) ions are added, what is the expected change in the solution color?
oLt ooy Ol slas (A)

(A) The dark red color intensifies

Ol pate zomy (B)

(B) It becomes colorless

Ol § dS Gy ¥ (C)

(C) No change in color occurs

Blriso!l 8T ziay (D)

(D) It becomes more yellow
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2017 pula 0,05 sl Jelarld o339 e U @)

What is the equilibrium expression for the following reaction?
3FE(S) + 4-H20(g) pad Fe304(s) < 4-H2(g)

— — 4
Keq = H 0]4 —(©) Keq = [Hz]* (A)

__ [Fe;03][H;]? _ [H]
Kea = Trermor (V) Kea = fi07 P

2017 5,135 - ale EqumEID Jelanll SileasSIl o391 o @)

Chemical equilibrium occurs for the reaction (A + B = C + D) when:

$uSall Jelarll Ae g ol Jelanll ey oluds (A)

(A) The rate of the forward reaction equals the rate of the reverse reaction
desldl algll Ale ol slgll clyd slael goluds (B)

(B) The number of atoms of reactants and products are equal

o byl Amslidl 15l 354855 zamy (C)

(C) The concentration of products becomes zero

a1 Liglane 2mslilly alelazll sloll 7S5 mumy (D)

(D) The concentrations of reactants and products become equal to one

2017 3,139 - ale Alelarl ) ookl 38,5 095 Kog < 1 dad o 13] o133
) ¢ R At L eqr

At equilibrium, if (K_{eq} < 1), the concentration of reactants is:

2l slall 365 e ST (A)

(A) Greater than the concentration of products
il slsll 385 sl (B)

(B) Equal to the concentration of products
SEHINRUPERWREL(o)
(C) Less than the concentration of products
sl skl 36,5 s oluas (D)

(D) Equal to half the concentration of products
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201755055 - ple E\T“’“L"“ Ol Aslas Jiey b Les 1 1)

Which of the following represents a homogeneous equilibrium equation?
C6H6(l) = C6H6(g) (8] Nz(g) + Oz(g) = ZNO(g) (A)

CaCO3() = CaO¢g) + COz(g) (D) H2C03(aq) = H,0() + COZ(g) (B)

2017555+ ple [ €00 + Hagg = c\omgﬁ;w 391 2t rai e @)

What is the equlllbrlum constant expressmn 1 for the reaction?
[Hz] H 0] [C 0] [Hz] [Co ][HZO]

T olaassSIl 0391 A ] Joy T e lall ol 515 ST pasbiaidl o siai ¥ o oo 61 )
2017 5,039 ale

Which of the following is **not** a characteristic of a reaction mixture that
reaches chemical equilibrium?

Blan pllsi § Sims (A)

(A) Occurs in a closed system

Lo 23l s1gtlg alelasll slsll elay (B)

(B) The reactants and products remain together
Al 5yl 4y (C)

(C) Constant temperature

Al ol e alnate Alelazll slgkl axlss (D)

(D) The reactants exist separate from the products

2017t e [T 2 e G G L U oy o il

CO(g) + 3Hy(g) = CHyg) + Hz 0y

How does decreasing the volume of the reaction vessel affect the following
equilibrium system at constant temperature?

Ha(g) 58,5 3155 (A)

(A) The concentration of Hz(g) increases

CO(g) 8,5 3155 (B)

(B) The concentration of CO(g) increases

CHa(g) s H20(g) 1555 3155 (C)

(C) The concentrations of H20(g) and CH4(g) increase
bl Q1 o153¥1 215 (D)

(D) The equilibrium shifts to the left
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te Jony Al

A catalyst in equilibrium reactions functions to:

2017 5,055 ale =Slelaall 33 delal] @

mlll slll 38,5 i (A)
(A) Change the concentrations of products

Ol Al ] £l Jsmsll (B)

(B) Reach equilibrium faster

Laad quSall Jeladll deyu 3305 (C)

(C) Increase the rate of the reverse reaction only
Laas el Jeladl elay) (D)

(D) Slow down the forward reaction only

oaedll 25 13391 2515 (A)
(A) Shift the equilibrium to the right
O15¥1 e s 4 el (B)

(B) Has no effect on the equilibrium
Sl 53 o 153¥1 2515 (C)

(C) Shift the equilibrium to the left
Ol eyl 4aud a5 (D)

20175503 - ple

J! é.}é._g lZ(g) + HZ(g) = ZHl(g) JL’U‘ Ord! ‘:Ua.n.” g\.“- ba sl E.bl.p'

Increasing the pressure on the following equilibrium system:

(D) Change the value of the equilibrium constant

TAW Byl peeld yladl (415591 allss § CH3 CHO () 78,5 85L5 Sy S ©
C2Hy ) + Hy0() = CH3CHO () + 151 K]

How can the concentration of CH;:CHO(g) be increased in the following

endothermic equilibrium system?

2017 5,035 - ple

CoHa(g) 18,5 dulas (A)

(A) Decrease the concentration of C:Hz(g)
H20(g) 585 Jdlas (B)

(B) Decrease the concentration of H2O(g)
pllaid! 8yly> Ay 83015 (C)

(C) Increase the temperature of the system
pllasd! 8yly> A2y yaas (D)

(D) Decrease the temperature of the system
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Na(g) + O2(g) = ZNO(g) :Jl 05331 pllas § Jelanll sleg con Nog) 131355 S| @
20175,5 - als

How does removing Nz(g) from the reaction vessel affect the following equilibrium
system?

Sheall goms pllsall £ 15 (A)

(A) The system shifts to the left

el 30 plaidl ¢ 1 (B)

(B) The system shifts to the right
RIRUESSEWENEI ()

(C) Increase the system temperature
NO(g) »8,58sL5 (D)

(D) Increase the concentration of NO(g)

2017 5,139 - ple 1w Gl Je il slaty Lod dmizeso MLJM ©
One of the following is correct regarding a reversible chemical reaction:

oS S il g J) e ol slsll Jamezs (A)
(A) The reactants are completely converted into products
tlows > e (ouSally aledl sl § Siuxy (B)

(B) It occurs in both the forward and reverse directions
el olast LY sy 13580 Loas paeiay (C)

(C) A single arrow is used to indicate the reaction direction
zoide sley § Jelasll &y (D)

(D) The reaction occurs in an open vessel

<l ylead! éi eSO 155 Sygus e ©
When chemical equilibrium occurs, which of the following statements is correct?

alsall 51,5 1553 (A)

(A) The concentrations of products increase

2,13 glgally =Dlelasll 31,5 i (B)

(B) The concentrations of reactants and products remain constant
eMelatll 11,5 51055 (C)

(C) The concentrations of reactants increase

Jelaall cadgn (D)

(D) The reaction stops

2015 g
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2NO5(g) 2 N2 Oy g) + 55> SOkl pladdl § Liall ol vis memie o Les T @)
2014 555 o B

Which of the following is correct when the pressure is increased in the equilibrium
system?

s 55 N2Os S (A)
(A) The amount of N2O4 remains constant
N204 S 31555 (B)

(B) The amount of N2O4 increases
NO2 48 51555 (C)

(C) The amount of NO: increases
N20s 4.8 Ja5 (D)

(D) The amount of N2O4 decreases

2014 e 1 AT G0 Uil 1 s s e oe 51 )

Which of the following represents the equilibrium constant expression for the
following closed system?

HF,q) + H;0() 2 F () + H30(4q

[F1[H30%] -
F~][H;0%
Keq = [HF][H,0] (D) Keq = o (B)

(K = 1) ol Cols Aasd calS 13] mursm A CHYardl o0 1 [

SOy pllaid diens 8yl > Ao ys wic

2014 L

Which of the following conclusions is correct if the equilibrium constant (K =1) at
a certain temperature for a system at equilibrium?

sl olgll 31815 = alelall slgll 1S1,5 (A)

(A) The concentrations of reactants equal the concentrations of products
sl slb 3815 oy ol = Alelazll slpll 3815 iyt Juols (B)

(B) The product of the concentrations of reactants equals the product of the
concentrations of products

LS ols¥l § Jeladdl # 15 (C)
(C) The reaction shifts in the forward direction
oSl sls¥l 3 Jelazll # 15 (D)

(D) The reaction shifts in the reverse direction
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Slaaall B3l Amals 1,395 &> 13 2893 13Le Np(g) + 3Hp(g) 2 2NHj(g) 0l alladdl @
2014 L

In the equilibrium system:

What is expected if stress occurs due to an increase in pressure?
Lugadll 5Le 28,5835 (A)
(A) Increase in the concentration of ammonia gas
AL Jelatll Aeyw olass (B)
(B) Decrease in the rate of the forward reaction
Sl Jeladll dey 5205 (C)
(C) Increase in the rate of the reverse reaction
Oyl 5Le 18,5805 (D)
(D) Increase in the concentration of hydrogen gas

2012 4,5/ CaC035) 2 CaO(s) + CO4 ) SeFk! pLA 5391 ali pas oy MQ

Which of the following represents the equilibrium constant expression for the
equilibrium system?

keq = [CO,] (C) Keq = [Ca0] (A)
Keq = [Ca0][CO,] (D) Keq = [CaCOs] (B)

wbﬂ.ﬁb@'

What is the equilibrium constant expression for the equilibrium system?
Keq = [NH3][HCI] (C) Keq = [NH,CI] (A)

Keq = [HCI] (D) Keq = [NH3] (B)

2013 e

NH,Cl () 2 NHz(g) + HCl(g) SObl allaill 351

2013 L_;’LQ’ CﬂCOg(S) = CaO(S) + COz(g) cuj\l‘ faUa.c.” ‘3 basll 5.:\.:)' NETLINE ) ‘5..\.” L Q‘
What happens when the pressure is increased in the equilibrium system?
CO2 a8 Ja3 (A)

(A) The amount of CO: decreases
Ca0 awS 1535 (B)

(B) The amount of CaO increases
CO:2 4S 51555 (C)

(C) The amount of CO: increases
CaCOs 4S 51535 (D)

(D) The amount of CaCQO:s increases
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Which of the following does **not** agree with a system in dynamic equilibrium?

oSl e lasdl Ae o golud ol Jeladdl acyu (A)

(A) The rate of the forward reaction equals the rate of the reverse reaction

Ol e Jeladdl cadgy (B)

(B) The reaction stops at equilibrium

Ol e Al edlelaslly mslsadl 18,5 (C)

(C) The concentrations of products and reactants remain constant at equilibrium
Liean Byly> Aamys e Al o 13Y1 ol 2aud (D)

(D) The equilibrium constant remains constant at a given temperature

2C0() + 03(g) 2 2C0;(g : Wl Jelaatl & (@)

) 32 205 Ol dndiall B33l G HISLE (e BeS A8 tic il

In the following reaction:

If an amount of argon gas is added to increase the pressure, this will lead to:
Oneell 322 013391 £ sl (A)
(A) Shift of the equilibrium to the right
o159 Ll e 350¥ (B)
(B) No effect on the equilibrium shift
bl g 15391 2 Lal (C€)
(C) Shift of the equilibrium to the left
K a3 5505 (D)

(D) Increase in the value of K
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2012 49,5 CaCO3s) 2 CaO(s) + €O, ) : Jul ol Jelasll 3| @

oI YT ol s § oS5 pedan ¥ (b Lea g

In the following equilibrium reaction:
Which of the following does not appear in the equilibrium constant expression?
Ca0 , CaCO;3 (C) CO,, CaCOo5 (A)

Ca0 , CO, , CaCO; (D) CO,, CaO (B)

2012 g5 Ny + Ozg) @ 2NO 0 eyl o 313 131 Sy 3L Y
What happens if the volume of the equilibrium vessel is increased?

Na(g) aeS pasxis (A)

(A) The amount of Nz(g) decreases

NO(g) 4eS (2izis (B)

(B) The amount of NO(g) decreases

O2(g) &ueS p2ii5 (C)

(C) The amount of O2(g) decreases
plladll 3 =Sl s ¥ (D)

(D) The amounts in the system do not change

2012 Jo: L Ok AUATL slat Lewd 4 gege AW Slyladl e
92 < = et 5] UL
ZNO(g) aF Oz(g) = ZNOZ(g) K=2.6X% 10_3

Which omng stngMe following eqﬁﬁibrium
system?

Lglude glglly cMelatll 18,5 (A)

(A) The concentrations of reactants and products are equal

K aas e 35595, 425 (B)

(B) Temperature does not affect the value of K

eMelazll oo 178,53 el mlsdl (C)

(C) The products have higher concentrations than the reactants
Oluglude ouSally Lol calelazll ae,w (D)

(D) The rates of the forward and reverse reactions are equal
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2PbS, + Cs) + 305(g) @ ZPbg) + CO3(g) + 2505 SJWI e laall (K) ol33¥1 s peni L ()
2012 J>pe o
What is the equilibrium constant (K) expression for the following reaction?

[CO,]+[SO,]? [CO,]2[SO,]
Kea = 0,5 (O Kea = =0, W)
11 [0,]3 fa [CO,]+[SO,]?
Kea = ico 150,72 ) Kea = g,5 (B

Which of the following occurs at equilibrium?
Lmslilly Aelaall slsdl 5815 Goluds (A)
(A) The concentrations of reactants and products are equal
iy badd Lel¥l Jeladll (B)
(B) Only the forward reaction continues
dmslidly e lazll olgdl 518155 515355 (C)
(C) The concentrations of reactants and products increase
Oyt (uSally ale¥l (Dlelazll (D)
(D) Both the forward and reverse reactions continue

2012 L CO(g) + 2Hy (g 2 CH3OH ) : Juf Jelaxll o 53¥1 b pen Lo @)
What is the equilibrium constant expression for the following reaction?
K. = _CHsOHl _ IcH;0H]
s e 2[HzI?[CO] © ea = i jico) V)
Kea = 2 1icor ) Kea = fiiprco) P

o @awwmﬂo

Which of the following occurs when chemical equilibrium is reached?

Oladsny ouSally Laledll (Plelatll (A)

(A) Both the forward and reverse reactions stop
Las oSl Jeladll jarun (B)

(B) Only the reverse reaction continues

Las el Jeladl yazuy (C)

(C) Only the forward reaction continues

Oty ouSally Lale¥l (Dlelatll (D)

(D) Both the forward and reverse reactions continue
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2011 L de INUATINE -

What condition causes a chemical reaction to proceed to completion?
plasll e dag,5 9 S3Le L 058 (A)
(A) Formation of a gaseous product that escapes from the system
S Sy glatll sl s (B)
(B) One of the products ionizes significantly
e lanall dads jshall § slaill 1985 (C)
(C) The products are in the same phase as the reactants
BasS Ay @leill uaT 0Loa (D)
(D) One of the products dissolves significantly

2011 Jos E\Jséwmm Jelanll &igunt 1o sl 156 @

What is required for a reversible reaction to occur ?

Lhad plel Jelas 448 gz (A)

(A) Only the forward reaction occurs

e Ll 0985 Balel milgadl dud Jelas (B)

(B) A reaction in which the products can reform the reactants
Lis guSe Jelis dud gy (C)

(C) Only the reverse reaction occurs

&l can ¥ (D)

(D) No products remain

Which of the following occurs when equilibrium is reached?

ouSally AL Mleladll Cadgz, (A)

(A) Both the forward and reverse reactions stop

ouSally ALl ol laall 2oy Goluis (B)

(B) The rates of the forward and reverse reactions become equal
sée Sobug Oli¥1 s (C)

(C) The equilibrium constant equals zero

cHelaza 30 ¥ (D)

(D) No reactants remain
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CH30H ) + 110 k] = COg) + 2Hy(g) -0kl alaill 3 8, ymedl Ay 3L 51 Lo Q
2011 gy ‘

What is the effect of increasing the temperature on the equilibrium system ?

[CO] aizss [CH30OH] 5155 (A)

(A) [CH30H] increases and [CO] decreases
[CO] 5139 [CH3:O0H] aazi, (B)

(B) [CH3OH] decreases and [CO] increases
[COI] 5 [CH5OH] (10 S 5155, (C)

(C) Both [CH3OH] and [CO] increase

[COT 5 [Ha] (10 S (i (D)

(D) Both [H:] and [CO] decrease

HZ(g) —+ Clz(g) =2 ZHCl(g) + S)\):- uj&‘ eUa.n.” ‘3 Clz MU‘“ e Lé.d‘ﬂ.l.ﬁ‘ Lo @‘
2010 i

Which change increases the amount of Cl: in the equilibrium system?

8Ll Azys paas (A)

(A) Decrease the temperature

Byl Az 28, (B)

(B) Increase the temperature

Hz 38,58505 (C)

(C) Increase the concentration of H:
HCl 85 yais (D)

(D) Decrease the concentration of HCI
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2009 g

Based on the following reaction:

@S(S) + 303 + Cs) 2 Pbyg) + COpg) + zsoz(g) JL,.H Je Ll L,u

Which of the following represents the concentration of CO: at equilibrium?
[SO,]?[Pb]? Keq[CO2][02]%[C]

[CO] = Keq[CO2][02]3[C ](C) O] = [SO,]%[PDb]? (A)
_ [s0,]? Keq[02]3
00,1 = 22 ) [C0,] = Sl )

2009 o,

3yl Ay i ol oY Ul Bylll oyl Jebis a 13] @

If an exothermic reaction reaches equilibrium, then decreasing the temperature:

K_eq ol coli dad (o w5 (A)

(A) Increases the equilibrium constant K eq
K_eq o391 ol b o0 padi (B)

(B) Decreases the equilibrium constant K _eq
celatll 711,35 o iy (C)

(C) Increases the concentrations of reactants
5 3815 o0 i (D)

(D) Decreases the concentrations of products

70 LUl 2 Y Sl gyl o Jelad G139 cols 0 131 1000 °C 351y 2oy ic | ()
2009 )5 $08s Ol5l Wl § Jeladd 095 Losie (Keq = 2.1 X 1072 |0

At 1000 °C, if the equilibrium constant for the reaction between hydrogen and
oxygen to produce water is very large (K \text{eq} = 2.1 \times 10"{22}), then when
the reaction is at equilibrium:

ouSall Jelatll oo Sy ST ol Jelarll Aoy (A)

(A) The forward reaction rate is much greater than the reverse reaction rate

AL Jelanll deyu oo piSs AST quSall Jelanll ey (B)

(B) The reverse reaction rate is much greater than the forward reaction rate

AL Jelatll Aoy u solud guSall Jeladdl de e (C)

(C) The reverse reaction rate equals the forward reaction rate

oLty (uSall Jelatdl Ge o o A8e Uz gy ¥ (D)

(D) There is no relationship between the rates of the forward and reverse reactions
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2009 ;5 N2(g) + Oz(g) 2 2NO, Gkl pllaidl § Laiall 13 13] @

If the pressure is increased in the equilibrium system:

N2 2eS aasis (A)

(A) The amount of N: decreases

N2 208 w55 (B)

(B) The amount of N: increases

135 NO 248 55lui N2 28 (C)

(C) The amount of N: equals the amount of NO only
A alasll § olsll arer LS (D)

(D) The amounts of all substances in the system remain constant

2009 gy | Sol3¥1 Jies BLaul g Blall gyl 3 @

In the adjacent graph, which points represent equilibrium?

>(D) z (C) < (B) 1(A)

i ) Jo L
A+B—-C+D
o

[
ey Je L)
C+D->A+B

Jelitl) ds p

a3l
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5 By BT Sl 612805 g) + Opg) 2 28051 AH < 0:J1 ol 251 3 (@YY
2009 49,05 SO3 &eS |

In the following equilibrium system:

Which of the following changes will increase the amount of SOs?
z+=+i(D) Lasz+71(C) Lis o (B) Laal(A)

MA+B+C (C) A+ C only (B) B only (A) A only

2008 L Sl e e Jlma § 0l33) Wl § (iS5 el uw@@
Which two processes are at equilibrium in a saturated sugar solution?
iS5y 5 (A)
(A) Evaporation and condensation
iS55 Jul=i (B)
(B) Decomposition and synthesis
Dsdg oLbsd (C)
(C) Dissolution and crystallization
iS5 (s (D)

(D) Ionization and condensation

plladdl g ’@

In the following equilibrium system:

If the pressure decreases, the amount of...
(A) SO:s increases
(A) SOsss
(B) O: increases
(B) Ozu53
(C) SO: decreases
(C) SO a3
(D) O2 decreases
(D) O:zdas
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A low value of the equilibrium constant (K4) indicates:

aoen 2 lsill o (A)

(A) The products are favored
a0l Al Jyemsl 3 451 (B)

(B) Equilibrium is reached slowly
Ayl 2 cDlelall of (C)

(C) The reactants are favored

e yaar 015791 ] Jumsl o3 i1 (D)

(D) Equilibrium is reached quickly

2008 5Ly Na(g) + Oz¢) 2 2NOg:oAll aladll 3 iall 5f; q@

If the pressure is increased in the equilibrium system:

N2 &S (aasi5 (A)

(A) The amount of N: decreases

N2 48 31035 (B)

(B) The amount of N: increases

158 NO 48 59lud N2 48 (C)

(C) The amount of Nz equals the amount of NO only

Al allatll 8 slsll asex 208 (D)

(D) The amounts of all substances in the system remain constant

2008 e el @
The equilibrium constant depends on:

(A) Pressure L sl (A)

(B) Concentrations #$1,UH(B)

(C) Temperature 8,12l 4y (C)

(D) All of the above  3.u s aea> (D)
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2008 45 @uu Ol3¥1 Al 5ylyell syl Jelis 1 131 @

If an exothermic reaction reaches equilibrium, then decreasing the temperature:

K eq ol ol s oo w3 (A)

(A) Increases the equilibrium constant K eq
Hlelaill 51855 (0 32 (B)

(B) Increases the concentration of reactants
K eq ol3¥ culi dud o paan (C)

(C) Decreases the equilibrium constant K _eq
Blsidl 31855 e Jay (D)

(D) Decreases the concentration of products
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2008 - 2007 ple LNl Gwljall Jnal Lilmill Jkioll)

:(2000° C) wie JWl Jelatll oo il 529 $ol el Dalighe o eyl wewST aay

N2(g + Oz < 2NO(g
NO 35,5 cews! [N2] = 0.036M [0,] = 0.0089M :4155¥1 wie 381 U1 =S 1318
K=4.1x10"*:L Lk

Nitric oxide is one of the air pollutants, and it is produced by the following reaction
at (2000°C):

Nz(g) + Oz(g) 2 2NO(g)

If the equilibrium concentrations are:

[ [N_2]=0.036,M \quad [O_2] = 0.0089,M |

Calculate the concentration of NO,

given that:

[ K=4.1 \times 10"{-4} ]

2008 - 2007 ple) LI Gl Jnal 3lepl Jlaiol)
CaO(S) + CO(g) 2 CO(S) + COZ(g) :(550°C) wie ‘JL‘L” Ol Sus
S 15] Jelanll sleg 3 A ! O93ySI1 sl Joi 75555 | K = 4.90 X 102 1015391 culs oIS 1318
(0.100M) 52 13391 wic €O, 383

The following equilibrium occurs at (550°C):
CaO(s) + CO(g) & Ca(s) + CO:(g)

If the equilibrium constant is:

K =4.90 x 10?

Calculate the concentration of carbon monoxide (CO) that remains in the reaction
vessel if the equilibrium concentration of CO: is 0.100 M.
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2008 -2007 ple) Ll Ll Jnal 8xtepl Jhaiol)
s g"\]‘ ey O %‘-?‘;‘3 9;l.?.” é-Li-U Ol eUé.iJ‘ J.&B

(ol aladd)
NHs(g) + HCI(g) 2 5,,> + NH4CI(s)
*The equilibrium system**:

NH.CI(s) + heat 2 NHs(g) + HCI(g)

SOIY! Sl Aas e Bylyaedl Ao 8305 605 Lo @)
*What is the effect of increasing temperature on the equilibrium constant**?

S 3Lkl aladdl 3 HCIHS5 315 15 NHa 3840 Ems s @)
*What happens to the concentration of NH: if the concentration of HCI increases

in the closed system**?

http://Darsgqu.com &)



0507135671 bibllop]sliwll wwlalpy|

chemical equilibrium

2008 - 2007 ple GilDl iyl Jnall Guyaill Jhioll)
o L]

SOx(g) + 0:(g) 2 2S0s(g)2
1 LS @l 51,5 K 1500 e
[SOs] =0.562M  [0:]=0.172M  [SO:] =0.344 M

555 5yl yadl s aie allaall l5¥1 coli Lo @)
*What is the equilibrium constant (K) for the system at this temperature**?

#4,(S0s) @l 53l s b 151 @)

*Mention two ways to increase the product (SOs)**:

2009 -2008 pleJ ilill Guhall Jnall Gilmill Jhioll)
rlalally Jied el pSI) (aes Aebins § Al ] 3glasel!
2505 + Oy 2 2805,  AH = —100KkJ/mol
The main step in the manufacture of sulfuric acid is represented by the equation:
2S0:(g) + O2(g) 2 2S0s(g) AH = -100 kJ/mol
b Loe ol Bolud! Jelanll e slaae¥ly €
<—Based on the above reaction, answer the following:
L PO JORCEWE ISP NS ERRIC TN |
(A) What is the effect of increasing the temperature on the value of the equilibrium
constant? Explain.
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Samslil] SO5 AeS e U3 i1 Led slazy Jaiall o6 Jelardl sleg U ls He Jia Juls 3L Js o) ic @)
¢ ! aa

(B) When an inert gas such as He is introduced into the reaction vessel, the
pressure increases. What is the effect of this on the amount of SOs produced?
Explain.

2009 - 2008 ple il Gulsal Jnall Guyail Jhioli)
S o oas5 ol3) wie €Oy + Hagg 2 COGg) + HyOgg) s Il Gkl Jelanll dhutomy 1 din eley 3
B35SI1 ST G (e JS c¥ga sy 0.00085 MOL/L Ssluy r95)SI ST sl el sl 0
$700 C ax)s wie Gslud! Jelaald o155¥1 Coli ceus! (0.0115 mol golun g5 dls

In a vessel of 1-liter capacity, the following equilibrium reaction occurs:

COx(g) + Hx(g) 2 CO(g) + H20(g)

At equilibrium, both water vapor and carbon monoxide are found to be 0.00085
mol/L,

and the number of moles of carbon dioxide and hydrogen is 0.0115 mol each.

Calculate the equilibrium constant for the above reaction at 700°C.

2009 -2008 plel Lilill Guhall Jnall uyaill JhiolD
ot Jalomtl] elya | oy 25° danys ie 5.2 X 107° golun gl 00555 Jeland o133¥1 coll wolus s b
N2 + 3Hy(g) 2 2H3(g) :3¥1 o135¥1 Jelis Lusius [Hp] = 0.80 M, [N,] = 2.00 M :]
Mw=17g/mol 5513391 wie 10 L dinso Jolis ele g § iz gy Liiga¥l (10 Lalyr oS -

Show the calculation of the equilibrium constant for the ammonia formation
reaction, which equals 5.2 x 1075 at 25°C. After analysis, it was found that:

[H,] = 0.80 M,[N,] = 2.00 M
using the equilibrium reaction:
N2(9) +3H,(9) 2 2NH;(g)
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How many grams of ammonia are present in a 10 L reaction vessel at
equilibrium?
Molar mass (Mw) =17 g/mol

2010 - 2009 pleJ LI Gwhjall Jnall Lilmill JLioll)
(3.13 X 1073M)1,, (1.82 X 10 3M)Hy ce 0950 o351 Tk oof sy 425°C 8yl Amnys e

Hyg + Iy 2 2HIy  :delall Keq 0f3¥ coli cass! (1.77 x 102M)HI
At a temperature of 425°C, it was found that an equilibrium mixture consists of :

(3.13 x 103M)I,, (1.82 x 10 3M)H,

Calculate the equilibrium constant **K_eq** for the reaction:

[Hzg) + Iz @ 2HI (g

2010 - 2009 pleJ Ll Gwljall Jnall Lilmill Jlaioh

Keg 0551 ol dasd o 1355 Y ALl allaill jlas 23Ls) ;3md

Explain: Adding a catalyst to an equilibrium system does not affect the value of the
equilibrium constant K _eq.
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2011 -2010 pleJ Gl Guhall Jnall uyaill JhiolD
1.1 X 1075 g5Lu3 1500K wic of3¥1 culs 2asd =i 13] Nygg) + Ogp) 2 ZNO (g 1 LI ol5¥1 §
$ol53%1 e [Na] el [NO] = 1.1 X 1075 [0,] = 1.7 X 1073 :,35¥1 e Moo 551 Al

In the following equilibrium:

Nz(g) + 02(g) 2 2 NO(g)

If the equilibrium constant at 1500 K is **1.1 x 1075** and the equilibrium
concentrations in M are:

[NO]=1.1x107° [0,] =1.7 x 1073[

Calculate **[N:]** at equilibrium.

2011 - 2010 pleJ ilill Gwhall Jnall Guyaill Giolily
:perd) po canliza sl Jaaell st
Identify the option that does not fit with the justification:
2NO, () 2 NyOuq) + 55> (Y OIYL Blans Legd
Regarding the following equilibrium:
2NO2z(g) 2 N204(g) + heat

Bylyedl Azys a8, [

*Increasing the temperature

Lt Jas O

*Decreasing the pressure

N0, Sy 8503 0

*Increasing the concentration of N2Q4
NO, e [

*Removing NO:

Option : L
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(2011 - 2010 ple il Ghall Jndll Guyaill JhiolD)
4NH;(g) + 30, 2 6H20() + 4NO (), AH = —1590 k] :Jl! Jelaatl e sleze¥ly
Based on the following reaction:

4NH;(g) + 3 02(g) 2 6 H.O(l) + 4 NO(g), AH = -1590 kJ

Samlill Byl ymll A€ e il 3ol 5 L @)

0 What is the effect of increasing the pressure on the amount of heat released?

Sl oy Koq Rasd! By 15k 3yl mys pnise wic @)
9 If the temperature is lowered, what do you expect for the value of K eq?
Justify your answer.

SOl e 0 2aS 52035 1 Lo @)
e What is the effect of increasing the amount of O: on the equilibrium?

NO 3855 e 8yll 2o 835 51 Lo @)
OWhat is the effect of increasing the temperature on the concentration of NO?

(2011 - 2010 pleJ ilill Gl Jnall Guyaill Jhioll)
4HCl(g) + OZ(g) 2 ZHZOg + ZCIZ(g) M..SL:-LL' dias E)‘):' a.?).b M O fUa.a O A
(3.8 X 107*M) = [0,] (1.2 X 1073M) = [HCI] : p ol3¥) s alladl] ciligSe =S 1343

(5.2 x1072M) = [H,0] (5.2 x 1072M) = [Cl;]
Sdelatl] (Keg) 0!5Y) cull dad cous |

A system is at equilibrium at a certain temperature, represented by the equation:
4 HCI(g) + O2(g) 2 2 H20(g) + 2 Clz(g)

If the components of the system at equilibrium are:
(3.8 x107*M) = [0,] (1.2 x1073M) = [HCI]]

(5.2 x1072M) = [H,0] (5.2 x 1072M) = [Cl,]
Calculate the equilibrium constant K eq for the reaction.
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2011 -2010 pleJ il Gyl Jnall Jagall Jlaioli)
Sol¥! ol e | [NH] = 0.113 , [Hp] = 0.420 , [N,] = 0.602

In the following equilibrium reaction:
N2(g) + 3 Hz(g) 2 2 NHs(g)

If the equilibrium concentrations in M are:
[NH3] = 0.113 , [H;] = 0.420 , [N,] = 0.602 Calculate the value of the
equilibrium constant.

2011 -2010 pleJ il Gwljall Jnall Jagall Jlaioby
Fe3* + SCN- = [FeSCN]* ol5Y g

Ol yasal  Osllmuie  Osll pan
In the equilibrium:

Fe3*™ + SCN~ 2 [FeSCN]?*]
Red color Colorless Yellow color

SSCN™ &gyl AL wic iy sl o @)
ﬂ What change occurs when SCN™ ions are added?

selulel @
e Justify your answer:

 2011-2010 Wil Gl Jdll Lilmill JLioll)
Identify the option that does not fit with the justification:

© 2NO(,) + 0y 2 2NO,, @ H, ) + Cly = 2HCl,
@ 20, + 05 2 2C0y O N, + 3Hy() 2 2NH;,
ONO@©) + 0:(9) 22NOxg) @ Ha(g) + Cl(g) 2 2 HCI(g)

OcCo@) +0:2) 22C0xg) @ Na(g) +3 Ha(g) 2 2 NH(g)
................................................................................................................................................................................... Option : L

...................................................................................................................................................................... Justification : ,; x|
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@11 ~ 2010 ple) Ll Gl Jnall Gilmill Jhioll)
2503 + Ozg) 2 2803 :JWl oAbl Jeladl) 3

coli sl 0.560,0.172,0.344 Al e SO35 0,5 S0, I ol3¥1 e M o 3181 01 <l 13

SKeq ol3¥!

In the following equilibrium reaction:

2 SOz(g) + 02(g) 2 2 SOs(g)

If the equilibrium concentrations in M are:

[SO_3] =0.560, \quad [O_2] =0.172, \quad [SO_2] = 0.344
Calculate the equilibrium constant K eq.

setnlal sy @)
o Justify your answer:

2012 - 2011 ple) LW Gl Jnall yaill JhiolD)
Co(H,0)2" +4CI~ 2 CoCI3™ + 6H,0 i Jelaxll o slaze¥l

S29 eS|
Based on the following reaction:
[Co(H,0)%* + 4Cl~ 2 CoCl3™ + 6H,0
Blue Pink
A W) e ol
Answer the following questions:
5,1yl 2y ady i 0 133¥1 7 (s oloms 1 ) Byl yeld sols @bl Je il o cale 13) @)
o If the above reaction is endothermic, in which direction does the equilibrium shift
when the temperature is increased?

Sl Jelatll gl e passguall daslS o Syl L) 6t L @)
9 What is the effect of adding sodium chloride crystals on the color of the above
reaction?

Sel3 paud TK o Hosd] Erotms 13k Byl yl oy i e @)
e When the temperature is lowered, what happens to the value of K_eq? Explain.
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(2012 - 2011 ple) il Guhall Jnall Guyaill Jhioll)

1 Ol Yl i 581 AN <ol Ny ) + 3Hy ) 2 2NHy ) Wl ol Jeladd] §
S Jelatll (Keq) 0/5¥1 culi a8 sl 0. 10 MNH; . 1.6 MH, . 1.0 M N,

In the following equilibrium reaction:

Nz t 3Hz = 2NH3 ]

If the equilibrium concentrations are:
1.6 MH,0.10 M NH;
1.0MN,

Calculate the equilibrium constant K eq for the reaction.

2012 - 2011 pleJ ilill Gwhall Jnall Jagall JLiioli)
2C0(g + 02, 2 2C0, ) + 566 K] oAl Jelad! e alaie! s )s

Explain: Based on the equilibrium reaction:

2C0(g) + 0y, 2 2C0,, + 566 k]

AW il e o

Answer the following questions:
S e laall 7 L3l e 8ylpdl el T Lo @)

G What is the effect of decreasing the temperature on the direction of the reaction?

S5y lymll 3yl a1 pols Jolarll Jo @)

9 Is the reaction endothermic or exothermic?

SCO, 3185 3ol dnylo 2751 @)

e Suggest a method to increase the concentration of CO,.
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§ Je Ll eid e 5ylyml Ay 5oL 51 L @)
e What is the effect of increasing the temperature on the value of K for the
reaction?

SedMelantl 511 5 e s 60 Lo «jlaztl 592 g0 Jelaatl Sous o @)
e If the reaction occurs in the presence of a catalyst, what is the effect on the
concentrations of the reactants?

2012 - 2011 pled Gl GlsAll Jnsl Hilmill yiolD)
aie (MOl /L) 3810 of cuale 13 Ny ) + 3Hy ) 2 2NHy ) :500°C i JWl Gl Je il Eomy
sis (Kag) O15¥1 Cold Zasd ool 0.420 ,0.602 ,0.113: 2 sl e NHz , Hy , Ny 2 o155

Syl oLl

The following equilibrium reaction occurs at 500°C:

N2 +3Hz) < 2NHs
If the equilibrium concentrations (mol/L) are:

0.420,0.602 ,0.113 NH3,H;, ,N,
Calculate the equilibrium constant K _eq at this temperature.

2012 - 2011 ple DI Wil Jnall Lilmill Jhioll)
ronmasdd! o sl sleall o Luslias oo,

:(E‘}U‘ Ay ) dadises Byl cilomys e Ll @3 My O (nae Jelatd K o
0.02 ] 0.08 p 0.1 ) 1

Arrange in ascending order according to the criterion shown in parentheses:

The K values for a certain equilibrium reaction calculated at different
temperatures (based on product concentrations):
0.02, 0.08, 0.1, 1
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@12 - 2011 ple) Gl Guiall Jodll Jagall Jlaioli),
Hy, + Cly, 2 2HClG + 184 K] Wl ol Jeladd! e sleae¥ly
b Les JS w5 adgl

Based on the following equilibrium reaction:
[H 2(g) + Cl_2(g) 2 2 HCI(g) + 184 \text{ kJ}]
Predict the effect of each of the following:
Cly 35855 e Bylyell dys 5al; @)
0 Increasing the temperature on the concentration of Cl,

H, 5555 e Laaall Julss @)

9 Decreasing the pressure on the concentration of H,

K feid e 5ylpdl 3mys s @)
e Lowering the temperature on the value of K

H, 5855 e Cl, 55555365 @)
e Increasing the concentration of Cl, on the concentration of H,

¥ 7 L3l slasl e g1 5Le a8Lak laiall 55L; @)

9 Increasing the pressure by adding argon gas on the direction of the equilibrium

[Hz] = [I2] = 4.79 x 107+ M oL Lele 425°C 5,1, 22 3 0135Y1 e camgputind! oo 7555 s |
Hy oy + 1z, 2 2H :Jelaill K = 54.3 g o ol35¥) wie

Calculate the equilibrium concentration of hydrogen iodide (HI) at 425°C, given
that ([H_2] =[I_2] =4.79 \times 10" {-4},M) at equilibrium, and that (K = 54.3) for
the reaction:
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@3 - 2012 ple) Gl Guhall Jnall Guyail yhioll),
:JW Gl Jeladl 8 Jiews by pSI) e delive § 2wl Bglas!
250, + 03, 22505,  AH = —100 KJ/mol

The main step in the manufacture of sulfuric acid is represented by the following
equilibrium reaction:

[SO_2(g) + O_2(g) 22 SO_3(g), \quad \Delta H = -100 \text{ kJ/mol} 2]
s Lo ol polad! Jeladdl Lo alaie¥L
Based on the above reaction, answer the following:
SOl Calh Aasd e pllasll 3> ais 3 Lo @)

ﬂ What is the effect of lowering the temperature of the system on the value of the
equilibrium constant.?

Sl SO5 dasd e 3 Lo slajy daigall o8 Jelaall sleg U5l He Jie Jals 3 Jof wic @)
eWhen an inert gas such as He is introduced into the reaction vessel, the pressure
increases. What is the effect on the amount of SOs produced?

(2013 - 2012 ple) il G JnAl Guyail YLioll)
rde otz Jelatl ads o uarg 01551 e Nz +3Hz 2 2NH3 ) okl Jeladll §
2.4 X 1073 ggluuy Byl Byl o> Amys § 01331 2l Laid o ciale 1316 .0. 04 mol NH; , 6.4 mol H,
S5l wie Ny #1855 dal8 4. 0 L solun Jelatt! cleg paxe> ool

In the equilibrium reaction:
N2 + 3Hz ) = 2NH3 )]
At equilibrium, the reaction mixture contains:

0.04 mol NHs, 6.4 mol Ha.

If the equilibrium constant at the experimental temperature is

(K = 2.4 \times 10" {-3}) and the reaction vessel has a volume of 4.0 L, calculate the
concentration of N: at equilibrium.
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@13 - 2012 ple) LWLt Gwljall Jnall Lilmill YLioll)
2pbS(s) + 303, + Cs) 2 2pbgy + €O,y + 250, ) Al s cnly FYI QAL plaidl Juls

Consider the following equilibrium system and answer the questions:

2PbS(5) + 30,(g) + C(5) = 2Pb ) + €O, (g) + 250,(g)
:aladdl 1 o391 s sead casT @)

0 Write the equilibrium constant expression for this system:

Sallaill e Jaiall 5L 4ieCO; 4aS) Sy gl Lo @)

o What happens to the amount of CO,when the pressure on the system is
mme¢feasedR LIL L LAVIUI| AU =N A AITITL O i)l 2l

ZNOZ(g) (_—) N204(g) +5)‘)# Iw 5)‘)} ;»L?):.\.Lc.dl.ﬁ‘ Q}l{‘f\l&.ﬁﬂ M‘M

QS‘: Y] Oj.m s
The figure represents the following equilibrium system at different temperatures:
2NO,(9) = N,0,(9)

-

u—'>‘—w slo 48,31 Byl y Ay s la :
(3) (2) (1)
Cold water Room temperature water Cold water
3) (2) 1)

AL dliwdl e el JSCad g Walall Lals oo

Using the equation and the figure, answer the following questions:
S STl Gl Ol ey o adgy JSa81 1 3 @)

c In which flasks is the dark brown color expected to disappear?

(3) 0y G9! & Gl Gl Bl s ol 5 13 @)
Q What do you expect to happen to the intensity of the brown color in flask (3)?

Explain your answer:
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@13 - 2012 ple) LWl Gwljall Jnal Lilmil Jhioll)

2000°C i JU| Jeliall (v gl 59 5531 ¢l| Sliple wnl clyteid] ST iny
Nz(g) + Oz(g) =2 ZNO(g)

Nitric oxide is one of the air pollutants and is produced by the following reaction at
2000°C:

N2(9) + 0,(g) = 2NO(g)

O13¥) wie 3811 2ol 13182 [N,] = 0.036 M, [0,] = 0.0089 M 5,5 e NO Lale o155¥1 e
LK = 4.1 x 107

If the equilibrium concentrations are [N,] = 0.036 M, [0,] = 0.0089 M, calculate
the concentration of NO at equilibrium, knowing that K = 4.1 x 10,

@13 - 2012 plet il Gl Jnill Gilmill Jlaioll),

§ AN s 01331 ol Aaid Lo Y diias Byl days i O pllas §: e

Explain: In an equilibrium system at a given temperature, why is the value of the
equilibrium constant unaffected by changes in concentration?

2013 - 2012 pleJ LD Gwhall Jnall Lilmill Jlaioll)
TO135Y1 bl el (700°C 351y dxxys e oLl 5l an Ol | Je s oo byl (2 gyl jiamy
CH,  +H,04 2 3H,  +COg
H, (1.15 M), CO (0.126 M), H,0 (0.242 M), CH, (0.126 M) &135¥1 wie ST A1 =S 3]

Hydrogen is produced commercially from the reaction of methane with steam at
700°C:
CH4(g) + H20(g) = 3Hz(g) + CO(9)
10135 wie ST AN calS 13)
[H,] =1.15M,[CO] = 0.126 M, [H,0] = 0.242 M, [CH4] = 0.126 M

K o159 cull |

Calculate the equilibrium constant K.
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2014 - 2013 ple) DI LWl JRal Luaill JLiolD)

Loe cunfy dunys! syl 2l LS 3 cnzmunsS) ae gl g Jelis ddas Jiay FY1 OALI allaidl
Hbeg + 0y, 2 HDO, o :aul

The following equilibrium system represents the reaction of hemoglobin with

oxygen in red blood cells. Study it and answer the following:

saulall clelasdl (e HDO, cruslogest onuSs¥ 3840 Sz 134 @)

0 What happens to the concentration of oxyhemoglobin (\text{HbO} 2) at high
altitudes?

Somslesasd! oLt x5 L @)
e What is the effect of a decrease in hemoglobin?

2014 - 2013 pleJ ilill G Jndll Gilmill JhaiollD)
o153 e 900K wic o153¥1 l> I AByCg) 2 By ) + AC(q) Jelinll Juay 5.00 L dins sleg §
4l Zasd Lo AC (50 0.059 Mol 5 B, (36 0.035 mol 5 A B,C cye 0. 084 e gpimy allaill ol g
Salladl 1) ol

In a 5.00 L vessel, the reaction reaches equilibrium:

AB,C(g) = B,(g9) + AC(9)
:u\.:. So= ‘aUé.L” Qi J>9 ¢ K900 e

At 900 K, the system contains:
Nap,c = 0.084 mol,ng, = 0.035 mol, n,c = 0.059 mol

2014 - 2013 ple LI Al Jnal Lilmill JliolD)
Fe, 05, +3C0¢) 2 2Feq +3C0,, :Jul oill pliadll §

In the following equilibrium system:
Fe;03 +3C0 = 2Fe() +3C0y,

roh Lae el Byl pole Jeladdl o coale 13
If the reaction is endothermic, answer the following:

SOIY) piga e 8yl dmys 5305 66 L @)
o What is the effect of increasing the temperature on the position of equilibrium?
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§ (K)aesd e (CO) 355 525 55 Lo @)
e What is the effect of increasing the concentration of (CO) on the value of (K)?

SALAUT § gy Sl ST Il 5663 83L3d o 81 25 @)
e Give two suggestions to increase the concentration of carbon monoxide in the
SYSTRITL ........oovovevereveeeeeeeeeseesesssssssssasassssssssssssssasssssssssss st 44444444444 400

2014 - 2013 pleJ LI il Jnall ilmil Jhioll)

Ny + 0z, 2 2NO(g) Ul okl plladd! e ladnll 51 2 e

Explain: Why there is no effect of pressure on the following equilibrium system:

2015 - 2014 ple) LN Gwlpall Jodl Lileill Jhioll)
QU AL sl 3

In the following equilibrium system:
N,(g) +3H;(g) = 2NH;(g)
°CA50 5> a3 wie: Keg = 6.59 X 107315391 s & b3
The equilibrium constant is: K., = 6.59 X 10-3at 450°C.
:o15Y1 i 5S4

[Hy] =2.75 X 1072 M, [NH5] =1.23 x 1074 M
Concentrations at equilibrium:
[Hy] =2.75 %X 1072 M, [NH5] =1.23 x 1074 M

Calculate the concentration of N,.
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2017 - 2016 ple) LI Gwhall Jnal yulio - Hilmill Jhioli
JU AL aladll

Nz(g) + Oz(g) + heat = ZNO(g)

In the following equilibrium system:
151 pe §AT ASH! sl oSy S oy @)
c Explain how the following changes can affect the position of equilibrium :

:(0_2) cnzeusT d8Ls)
Adding oxygen (O_2):
Adding a catalyst:

Sl el il T 3L Aa Bali) ¥l g lall Jies s Les 51 @)
9 Which of the following represents the most favorable conditions to increase the
amount of nitrogen monoxide produced?

il 5oy 5yl ynl &y yais @)

9 Decreasing temperature and increasing pressure
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3 JeLiadl L G133 cols o ceele 1308 .(H_2) camaseteed) 0 (NO) byl s Sz, @)
(K_\text{eq} = \frac{[N_2][H_20]*2}{[H_2]*2[NO]*2})

o Nitric oxide (NO) reacts with hydrogen (H_2). If the equilibrium constant for
this reaction is

1ol Cals el Jies @1y Ag ekl 2ileasSd! Wslall S|
write the balanced chemical equation that corresponds to this equilibrium
expression:

2017 - 2016 ple) Gl Gwhall Jnall yulao — Guyail JiolD)
B 30 @sbue A Jelaall 3§01 iy 1L dez sleg § 03 A+ B 2 C+ D alall Jelaall o ozl
0.045 mol/L &sjl..w,g AJ.\.S)S o Q‘}SY‘ Ul J}q@}” e g Jeladl ey ie 1.00 mol/L ‘..53L‘“"T‘.3

Assume that the general reaction (A + B \rightleftharpoons C + D) takes place in a
1 L vessel, and the concentration of reactant (A) is equal to that of (B) and equals
1.00 mol/L at the start of the reaction. At equilibrium, the concentration of (A) is
0.045 mol/L.

ol5¥l e 65331 315k 581 45 couin| @)
o Calculate the concentrations of the other substances at equilibrium :

5 sl Ragd | @)

e Calculate the value of the equilibrium constant (K \text{eq:

el (W1 Al e el alal) JSATL Lieaiue

—

Using the adjacent figure, answer the following questions:

S ooaill e Jelanll ey ke Bislll 385 i i @)

GDescribe the change in the concentration of substance

— S

B from the start of the reaction over time:
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Syl 5y e L) Bl § Tydo colelizl| 385 sl of oSas Jo @)

9 Can the concentration of the reactants be zero at the end of the reaction?
Justify your answer:

Sl Bglucia al a1 (o pisal a1 gl (0 ST 095 o s e linl] 1) K g 2esd o355 @)

e Predict the value of K eq for this reaction: Is it greater than one, less than one,
or equal to one?

2017 - 2016 ple) LI Ll Jnall yulyo — Luyaill Yol
il o dely Lo Y1 8 Hz ) + Fz () + Heat = 2HF ) : JWl Gl Joladl! puseil

Use the following equilibrium reaction:

to answer the following questions:

SolE¥l 7 L3l e (el Julis) it 5505 31 L @)
o What is the effect of increasing the pressure (reducing the volume) on the shift
of equilibrium?
S5yl 3yl al pole Jelizll o @)
9 Is the reaction endothermic or exothermic?

S helatll K eq iasd e 5ylydl 2anys 505 31 Lo @)
e What is the effect of increasing the temperature on the value of K_eq for the
reaction?

Sedlelat| 181 5 e a3 60 Lo « jhme 39290 Jelirll S o1 @)
e If the reaction occurs in the presence of a catalyst, what is the effect on the
concentrations of the reactants?
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SUWI Gwljall Jnall - ple - djljg - Hilmill Jhaioll

0.0025 M NaOH 0.0200 m MgCl,

(B) (A) & U35l HyOp) = HpOpy sadldl Wolall Jias sywd
S lzia

Here’s the translation of your question into English:

"Explain: Does the following equation represent a heterogeneous equilibrium?

2017 - 2016 ple) EULDI Guhyall Jnall - ple — dljg - ilmill JLiolD)

: JU 15590 allas ey g sglaell e ooyl yays!

B Aakaial Nz t 3Hz ) = 2NH3

A3l g1y SNSRI 5513
. ] § leasSIl Jolaall By § NH; 185 2esd o5 @)
}<t .................... Sl 3900 po Aol 1okl S G 136 @)

§ ileosSI1 13391 Led oy 1 2l il oyl e s> @)

"Study the adjacent graph that represents the following equilibrium system:
(\text{N} 2(g) + 3\text{H} 2(g) \rightleftharpoons 2\text{NH} 3(g))
Then answer the following:

G What is the concentration of (\text{NH} 3) at the beginning of the chemical
reaction?

e Indicate on the graph the region where chemical equilibrium occurs."
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ra 3 sl 131 4| S LEED 51,3

Lasdl e geedl Azl § Azl slally Alelazt! slsll 581 5 Cigo
i S‘ bt ‘ s
Ll gl | |t A ilesth ol gladdl |

(M) S e

{min) [t ﬁ

"Describe the concentrations of the reactants and products on the right side of the
dashed line in the graph.
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