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Chapter 1: Revision ( Section 1 & 2)

Question : multiple choice :

2 When a 58.8 g piece of hot alloy is placed in | 125 g . 58.8 g 4aliS 4idlu A o dakid g xic
125 g of cold water in a calorimeter, the O ASsuadl) 5 ) Ay 53 &0 ¢ s B 3L plal)
temperature of alloy changes from 606.1°C to glall 551 2 4 53 ol 5 Laly 500.0°C ) 606.1°C
500.0°C, while the temperature of water 10.5°C ey
increases by 10.5°C.

What is the specific heat of the alloy? gl iyl de 5l 5 ) all La
Knowing that the specific heat of water at ¢ s slall 298k (25°C) L& 4 5il) 50 Al oy Lale
298 K (25°C) is 4.184 J/(g.°C) | 4.184 J/(g.°C)
0.880 J/(g.’C)
1.13 1/(g."C)
1.02 J/(g.°C)
0.803 J/(g."C)
3 2 1 " u LI . b
How much energy in joules is supplied by a 170 Calg 38 ) 4 g g 8 (1) ) Bonge Al o
breakfast containing 170 Cal?
170 J O
741 x 105 J )
1.7x10°J @)
711J @)
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4
Which of the following is correct about the reaction with | %5l Jsiil mssadl ] € jadaead) 33 Jelill (5 Bosua 4030 Ga ol
the equation: 4 - € ,shown in the diagram below?
1. AH >0 AH =0 J
. Hpmyts =< Hrlmgnrx HP—"U" < Hegown Rl
. Heat flows from the system to the surroundings Saall N AL e JRED G 1 ) i
| I — -
£ 3
£ :3\ AH
_‘-" J
oy,
f--e - EREE. &5
A. |only Lid | A
B.| and Il only L& 151 B
C. Il and Iil only BEMsN .C
D. 1 and Il only Bl .D
5 Which of the following statements is true about the folial Jgaad) 3 CulSall sl Lo dsaa 300 Cilluad) (6
two figures in the table below?
s /
S
150 Cal 5.0 x10°J
Y X
The energy in X is greater than in Y Y &l SSIX & Al
The energy in Y is 3.6 x 10° J 3.6 x 10° J gld Y i dilkl)
The energy in X is 355 Cal 355 Cal gl X 3 sl
The energy in Y is greater than in X X &l STy LEEIA
Contact us at: +971 50 620 6080 Page | 2
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Bhall e 1S 75.0°C iy s Jsiis) (30 250 g 58 13

6 If 250 g of ethanol at 75.0°C loses 4655 J of heat,

what is the final temperature of ethanol? eIl Adlgdll 5ylhall dnyo Ld . 4655 J ajlaia

(Specific Heat of ethanol = 2.44 J/ (g. °C) (2.44 J/ (9- °C) & Jsiladl L il 3))5a))
45.8°C
59.5°
82.6°C
67.4°C
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7 Which of the following is true regarding the figure $olial JCAIL 3l Lo mona S Las (6
below?
- 4F€(s) 4 305(g) ---------rerroesmeereereeneaeees l
B Reactants ’ _""4F e:(s) +30,(9)
2 ‘% alelazl) slgl)
1 3
-------------------------- 2F@;036) —--—-----=-m--m-m i -
Product ' -------------------------- 2F@;05(s) -~
i
The sign of enthalpy change is positive dnge @hall einall A Ll 5yl
This reaction is used in the Cold—Pack 3y sl A Jelall 1as aadnug
The reaction is endothermic Slall (ale Jelal
This reaction is used in the Heat-Pack LAl salesl @ Jelal) 13 ananud
8 Two pieces of aluminum and iron were left to sit in ey Sl el B uaddl A sl sl e (iadsd oS h

the Sun at the same time and for the same length of sty s A i A () wasd) dadad A Lo cdie ) )
time. What is the mass of the piece of iron (g) whose ?r,,_am‘yx Gdad 5l dnjn 5ol lake
temperature increases by the same amount as the

piece of aluminum?

) pssal¥) sl
Iron Aluminium Substance
........... 47.09 Mass k<)
0.449 0.897 e gll 5l
Specific Heat J/(g. °C)
30.0°C 30.0°C AT
45.6
53.5
93.9
355
() Contact us at: +971 50 620 6080 Page | 4 10938 papllane :AwDl alaclg puads
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9 1 Jigw
Calculate the energy in joules in the below picture eolisl 5 " ga (J) J,P-“ $igy P Jake | =
245 Calories
A 1.03 x 10°
8. 1.03 x 103
c. 2.45x10°
p. 5.86 x 10* :
10 2 s
What is the equation for calculating heat? €5 sall Cluad dandtiall Alalaall Le
A. c=m X q X AT
B. m=c¢ X q X AT
C. g=cX mXAT
D. AT=c X m X q
11

3 Jlgu

When a 50.0 g of unknown substance is heated from
35.0° Cto50.0° C, itabsorbed 5200.0) of energy.

Find the specific heat of the
unknown substance

35.0° Ce Asgnsedale (e 50.0g LS 5 )l pa da ja ol 3 13

L 4alall e 5200.0 J Cuameld 50.0° €
Al genall saldl dae g3} 350 jall La

A. 6.93)/(g.°C)

B. 3.221/(g."C)

C. 1.41J/(g.°C)

D. 0.913J/(g.°C)
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12 4 s

Calculate the energy in joules in the below picture eolisl 3 \ gﬁ (J) dJ;.H gy P - 1 :
440 Cal

A. 1.84 x 10°
8. 1.84 x 103
c. 1.1x103
D. 4.4 x 108

13 - 5 Jléw
The amount of energy required to raise the A elall (e aalgal ja Bl e ds jo ad A 2 da) 4K
temperature of one gram of pure water by one cernnns ot Band g A ki Aa o

degree Celsius is defined as........oueee

A. awatt Ligl A
B. heat il B
C. ajoule del
D. acalorie =l D

14 1 J1gu

What is the specific heat of a metal that weighs 50.0 g | 3= 2 lene 220) et 50.0 g <25 jllim ol 5 ol Lo
and absorbs 220 J when the temperature? €120.0° C slmess s sall
is increased by 120.0° C?

A 0.0725 ){g°C)

B. 0.0367 J/(g°C)

C. 0.0667 J/{g°C)

D. 0.0932)/(g°C)
e Contact us at: +971 50 620 6080 Page | 6 J09ad puaglauc <Al alaclg pyads
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15 2 Jlguu
On one summer day, the Sun heated the water in a e alaa 28 3 clall et sl G B
swimming pool from 20° Cinthe morningto 24° Cinthe | 3= &8all =if13). e 247 C M Eean0” €
afternoon. If the poal held 40,000 liters of water Al s £ (40,000,000 ) ebell o0 | 40,000
(40,000,000 grams), how much energy, in Joules? fdaly
The specific heat of water is 4.184 1/(g.* C). {4184 1/ig® C = slell o gll 50 5all)

A 35x10%
B. 6.7x10%
C. 4.2x10%
D. 12.7% 10%
16 3 Jlqw

statements is true?

Based on the figure below, which of the following

Tlama LI ehlall of (JG Bhi e By

F--u.u---—----- A, Cligh
g
E
¥
‘ 108 ——"——— AIC], i

A. The formation of AICI; began at 0.0°C

0.0°C = AlC; Kaifu a

was -704°C.

B. The final temperature of the reactants

ool l Al ol 5 )l ulids e cwls g
-704°C =

was -704°C

C. The final temperature of the products

-704°C oo g0 Al 5 ) jall 3a o il ¢

0. The formation of AICH; releases energy.

AEL s N AICK cus8 gy D

W
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17 4 Jlgw
'::lhen I:lartium hv:lrloxiie andbarl'nmaniun'; . = e_p_?ym i off 7l kg a0 :{1 £ 5y dala ':'E
iocyanate crystals, shown below are placed ina T P A T |
beaker and mixed, Placing the beaker on a wet "“JJL'] uj e "‘Jl "HJE ke c:ijsﬂ L'u :
board causing the wet board to freeze to ) - =
the beaker. Why?
A. Endothermic reaction occurs and heat flows elall a ;J]J:\_h ¢ ";HJ il s Il 1ale Jelas Chgdm A
from the water and board into the beaker o L[| |
H sy tJD‘ 3
B. Endothermic reaction occurs and heat flows | | W€l s gl gl (6556, 5 g pall pale (Jelsi Cipean g
from the beaker to the water and board CJ‘HIJ Ll
C. Exothermnic reaction occurs and heat flows from CJH]J elall s gl sl (G5 ) i Jh els e €
the water and board into the beaker ._,jﬁ" N
[
D. Exothermic reaction occurs and heat flows fram el (Sl e s ) gl i g gl b e lsi Cram p
the beaker to the water and board ,Jﬁ] Lath
[ Lk
18 5 Jigus

the specific part of the universe that contains the

reaction or process you wish to study is the ...

A i 3B D e o e T Gl (e < e

A, surroundings Ll g
B. universe i:ugll B
C. system ,=Ué&l| .C
D. change J:a,_‘il| D
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smallest increase to largest?

Equal masses of of the four metals given in the table
below were left to sit in the Sun at the same time and for
the same length of time. What is the order of the four

metals according to its temperature increase from

olial Jgaall 3 52))sl Zaay¥) llal) (he Lslecia SIS el 5
B s Lo dadll 5l eily Gl e (A ead) 2
eVl I Y e ehha dapa 50l G das)Y)

psndl&ll [ asalig )l | palal) | asseatiall Metal 31
Calcium | Strontium Lead | Magnesium
0.647 0.301 0.129 1.023 | J/(9.°C) Specific Heat il 5l

lead, then strontium

strontium, then lead

magnesium, then lead

then calcium

The lowest is calcium, then magnesium, then

The lowest is magnesium, then calcium, then

The lowest is calcium, then strontium, then

The lowest is lead, then strontium, then magnesium,

psediiudl & alayl) & aspciaall & asudl&l oo J5Y)

abayll &5 agadiindl & asucd\SI 8 4 gueiiaall 58 J8YI

ol & psreinall @ psadi il o psadlSl) ga JBY)

poad Il 25 agrssinall o agadipudl & alua)l) ga J8Y)

Contact us at: +971 50 620 6080
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20 When a 75.5 g hot piece of unknown metal is placed  jue)dllS 375.5 g L€ Jsgne S8 o Ldls ki g e
in 95.0 g of cold water in a calorimeter, the Sl 3ha da0 JB W eladl e 95.0 g e (gsin
temperalure of the melal decreases by 81.85 °C, 15.8 °C jlsie; sl 3)la Zayd pis Laiy «81.85 °C s
while the temperature of water increases by 15.8 °C. € J/ (9-°C )sangs Sl 13g duegill )l Lo
What is the specific heat of the metal J/ (g. °C)?
The specific heat of water =4.184 J/ (g. °C) 4.184 J[(9.°C) = ¢lall due sl 5all
0.449
1.82
0.803
1.02
21
The polential energy of a substance depends on all of eeeeeneenn a8 LGN algall pran e faldll xingll 33l s
the following factors except.....................
The particular way the atoms are arranged Bl S 8 e s Al Aalad) dakl o
The temperature of the substance alall 5jls dnyn O
The number and type of chemical bonds joining gcans bl L il Alasll Ly Ml £aig 202
the atoms
The lype of atoms in the substance Balall C3 gl o
Contact us at: +971 50 620 6080 Page | 10
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22 Propane gas C3Hgis used as a fuel for cooking and heating. Asally ghll 4288 CiHg (Lgyll jle ?M
Which of the following statements is correct? Clana G @l)lall L_;i
| A 38 (o Jadg N 858y Cma el guS 3 caiii e Al giagll 38U
Chemical potential energy results from the arrangement of carbon and hydrogen atoms and the strength
of the bonds between these atoms
I Bha Bgea A Obgd) hals) (B Al puagl) 3l (10 5aS gl e
Much of the chemical potential energy in the propane bonds is released as heat
i W)lie o Laliall ae oSy ¢ AT UK 4l | gl A3la s
Chemical potential energy changes to another form, but its value is conserved
v 45L3d Alee o) JlaS Jels (6 DI L8l pungl) 28l Giand
Chemical potential energy is created during any chemical reaction or physical process
I, land 11l 15 liel
land Il sl
1I, il and IV IV <lilell
Il and IV IV il
23 Which of the following contains the highest £Cal Al Chyraedl e AseS Sl o e bl __;i
nutritional Calories?
1000 cal
10 Cal
9600 )
86.5k
©  Contact us at: +971 50 620 6080 Page |11 10933 pyapliane 3Dl slacly pyads
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Which of the following statements is incorrect

according to the foam—cup calorimeter? gy il L e

24 A 355 g sample of unknown substance was heated H122.4 °C (e daglea o Bale (30 355 gl die (pan 3
from 22.4 °C to 43.6 °C the substance piece absorbs
LAY e 6.75 K Alaad) A sald) sda cuaialy 43.6 °C
6.75 kJ of energy.
Using the table below, which is the substance? Balddl & L colual Jeaall adius
Substance il Al 2 sl 2l salall
Gold Silver Aluminum Iron
Specific heat 0.129 0.235 0.897 0.449 A 5ill 5 50 al)
/(g "C) 1/g-°C)
Silver Aadl)
Gold il
Aluminum PR, i]
Iron sl
25

The data to be collected is the specific heat

Used to determine the specific heat of unknown metal

All reactions carried out in it occur at constant pressure

Worked in the open atmosphere

faadl jeadll Jsm dnaia b A ol

Bl Bl 3 lgnan s 1 i) s

e o M Rl plhall sl paii

ol dai et iy ele il aies Gias

éll:.'ﬂ -"EBGJ] ;;J s

D Contact us at: +971 50 620 6080
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26 When a 360 g piece of hot alloy is placed in 425 g 425 g & 360 g LeahS dale 300 (e dabdd puing A
of cold water in a calorimeter, the temperature of the Al Bha dapn J8 ¢ s pras < Ll gLl
alloy decreases by 205°C, while the temperature of the 18.7 °C_jlaas clall Bylsa dsjn 2oy Lain ¢ 205°C jlaia
water increases by 18.7 °C. $A 0l oigl Aae gill Byhall Le
What is the specific heat of the alloy?
Specific heat of water= 4.184 (J/g.°C) 4.184 (J/9.°C) = clall = gill 5)hall
0.380 J/(g-°C)
0.235 J/(g-°C)
0.129 J/(g.°C)
0.450 J/(9.°C)
27 An exothermic reaction releases 146.4 kJ. 146.4 kd glall 3jlls Jeli gllat
How many calories of energy are released? fcal siap A3l s3a jlake £
3
4.500 x 10 ®)
4
3.500 x 10 O
5
6.130 x 10 O
7]
6.130 x 10° O
[\ Contact us at: +971 50 620 6080 Page | 13
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28 What is the amount of heat (J) absorbed when 125 g 125 g puds o Laxie lgaaliaial 23 Al (J) 5lad) laie Le
of aluminium is heated from 25.0 °C to 105.0 °C? £ 105.0 °C 1 25.0 °C 5yln 2,0 (e pstalV) (3
The specific heat of aluminium is 0.897J/(g. °C) 0.897 J/(g. °C )= pastalS duegill 55l
4650 @)
5860 O
2690 O
8970 O
29 .
155 g sample of unknown substance was heated from 1 25.0 °C e daglea p 53ka e 155 glyli€ die as &
25.0 °C to 40.0 °C the substance piece absorbed 5696 J Al e 5696 J dleal) DA 52l eda Coatal 40.0 °C
of energy. Whal is the specific heal of the subslance? Paalal aigd die gl B)lyall La
o
2.03 J/(g.°C) o)
2.45 J/(9.°C) ®
o
0.235J/(9.°C) 0
o
4.18 J/(9.°C) O
e Contact us at: +971 50 620 6080 Pa ge | 14 g.l_ogla Wlm :au_u,j." 2|;_‘:|9 ﬁ-!_laj
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shown down?

Jlazi¥ b

Stirrer
slall \\)
Water

el

Insulation

Sealed reaction
chamber containing
substance and oxygen
{the bomb)

dﬁéj::..?iilin&m.i)p )
(-,-_.,‘} S 5“3 5ale Bomb Calorimeter

To ensure high friction creation
To ensure uniform temperature

To ensure the bomb is isolated from the surrounding

To ensure the initiation of the reaction

30 Why is there a law-friction stirrer in bomb calorimeter gt sl Gl Yl el B IS aidie d e g 1L

i PE Inition terminaks Suagapdl

—— Thermometer

Tolial

Glo sl s gt )

EAENYY 5)'); a.})é d‘.ua! o

bl g Al e gled ()

del s glel - O

Contact us at: +971 50 620 6080 Page | 15
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31 Which of the following represents the cold pack process? 233,100 sales) é Gaaan _,m Adaal) g JL s ;:gi
oot ‘
INSTANT
GOLD PAGK ‘
AL S /i |
ek
|| : 4 I| NH4NO3(:)
5, ] -‘"C_'}_ Inner bag of water
| 1 | eladl o 51> S
s s s R e
‘SINGLE USEGNLY
NH4NO;,, — NH;’(aq) + Nog(ﬁq) AH,., = —27 K]
NHNO;(,, + 27 K] — NHI[aq) + N(}g(aq}
NH4NO;(, + 27 K] — NH;;(an + Nog(ﬂq) + 27 K]
NH4NO;,, — NHI(aq) + N(];(aq) AH,,, <0
Contact us at: +971 50 620 6080 Page | 16
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32 In the endothermic reaction shown below, celia sl Hhall jaldl Jolall 2
What is the heat flows direction? pladl Jlal slazl L
eatigall Ollugy Clgly o)l LwSyaus o buls
a mixture of barrium hydroxide and ammonium thiocy:
crystals
<ib) 29!
a wet board
From the beaker to the wet board and water slally lall ~ gl ) TN
From the wet board and water to the beaker P CS[J RS T A3 zalll e
From the mixture to the universe S8l ) daadal) e
From the system to the surroundings daaddl | alal e
Contact us at: +971 50 620 6080 Page |17
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33 Which of the following statements is incorrect About the heat AL 3L J g dama e A ) o)
pack?
dislw 83lS
Heat pack

1N

Heat flows from heat pack to person cold hands Sl ek B ey W AL RSN e SRl 5 ) el Ja o
Heat flows from the surroundings to the system Adaill 0 dapsal e dailill s 0 al) i o
Heat pack is the system and person cold hands is surroundings Loadl oo e 3l padlll g pUalll s AL 2oleSl o
The reaction in this pack is exothermic 50 padls gl Sl sha 4 Jelisl O
©  Contact us at: +971 50 620 6080 Page |18 10933 paaylinge 156wl alacly pyads
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34 If the change in enthalpy between reactants and products of
a cold pack equals +27 KJ

Which of the following is correct?

H products <H reactants

H products > H reactants

Hproducts g5 Hreactants = +27k)’

Hproducts = Hreactants

2l g cie il s gl pall o dall el 1S 1))
+27 kil (5 sho 33 Ly 50LSd

‘:@:....a!,l_lLu.._—;‘
Hyy<Hesew Q

H ;> Heyppn, O
H i, +H s = +27k] O

Hoy = Hesew. Q

35 In the figure below, which letter represents where the sample Tilallad ada 2 LD Jla gl jpudh Le el JE20 LB
is placed?
B
C. A
D *,
E
F
alpl s

g Contact us at: +971 50 620 6080 Pa ge | 19 gwga.& FYEY ENYY sAkwl alaclg p._p.ﬁj‘
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D C
E o
C @
F o
36 How much energy In joules Is supplied by a breakfast £170 Cal e (foag sl gy Gagiy a0 Jgadly Adlad) jlaka La
contilnlng 170 Cal? :
(1 cal = 4.1840) {lcal=4.184 J)
711 O
170 | O
1.7% 10% | O
7.1 105 (@)
Contact us at: +971 50 620 6080 Page | 20 10934 pualauc 3wl alaclg pads
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37
The same amount of heat is added to a 10 g sample of each of gl Glan R X Pl PR e
| the following metals. If each metal ks initially 21 20.0°C, which | P I Lp o1l g A 3ad s bl Clpal
| metal will reach the highest temperature? s S U 414 2000°C A S8 RSN B )l iy 0 SIS 1)
i da g el g
Motal J4 Specific Heat o 0 5 a0
Beryllium s s = LE2|/(g*C)
Calcium s s=dEh 0,653 | f{g*C)
Copper s 0.385 | /{g*C)
Goid v 212914
Gold wai (@)
Copper O
Beryllium 5% w8 O
Calcium o ptsd D
Contact us at: +971 50 620 6080 Pa ge I 21 gwga.& p_pﬂlm ::u_u’j." 2|:_‘:|9 ﬁ.!:.ﬁj
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38 In the figure below, water is stored behind a reservoir, s L 2l e Al Ll g ol S
ShEw . s 5 TTPO T 10T !
Which of the following slatements is correct? e ) i ol iy ltlie slal) Sile o Laxie — A
A = When the waler inlake is closed .the water behind T
the reservoir has a kinetic energy Al M ASel AL Jas el ol Jpeay 22— B
B — When water arrives the turbine, the kinetic energy &=
Is converted to potential energy CORT b gl adliin Gcetal Jaghis LI ARIR ey o~
C — Some energy is destroyed during the water falling e o} ping® Wk a2 Sl o) ol Jpumy 30— D
from its high position in the reservoir e
D — When waler arrives furbine, the potential energy is
converted to kinetic energy i
39
A quantity of low-fat milk contains 121 Cal. How N gl S .121 Cal o pcl Ll cadall 0 38 (g3
much this energy s equivalent in joules? £l sadl Biag A8
- K
A= 2.3x10% R
B - 2.3x10%
23410 2.3x10% - B
c-5. i
Seue 5.1%10% - ©
= 3
D—5.1=10°J 51=10°J-D
1 Cal = 1000 eal lecal=4.1847
Contact us at: +971 50 620 6080 Pa ge I 22 gwga.& p_pﬂlm ::u_u’j." 2|:_‘:|9 ﬁ.!:.aj
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40
Equal masses of calcium, slrontium, iron, and lead o ot fly zally pptifudly paediSl e Rigldie S5 255
were lefl under the Sun al the same lime and for the gptalostllindizl Lo A5G0 Bl il Sl Gt o (genlh
- sl = e T
same duration.What is the ascending order of those Tribm dausd Bl Uy Ay ball
melals according lo the increase In their el g el i pudiad o pueddloA
temperatures? pandlll g aptindle sl . oleli-B
A - Calcium —sStrontium — Iron —» Lead Uil g—uatioe
B - Lead — lron — Strontium — Calcium
C - Calcium —slron — Stronlium ——eLead
D - Strontium —s Calcium —s Lead —slron - sma 3
R e L e L ik s
Lead from Wrontpm | Calcnmm
J'lF-ffl Al b
G153 0440 0lal BT
specific leat
41
- B . . reanas shasl 1
The diagram below shows the enthalpy change during T e P ‘-.i-’w gl -J"' sl o= sl qjl*“ -t
the dissolving process of ammonium nifrate. Which of e 100 e "*‘t 'f”'}-"‘w Wl
the following statements is correct?
A — The process is exothermic hadl fyle il — A
1 §ra a T
B —The heat transfers from the system to the el Lol ) il s gl s — B
surroundings LaL 53R b Gisas ddeall a3k =
G — This process lakes place In the heat pack Umse 9% gl el J il 305 - D
D — The enthalpy change sign is positive
........... NH,*lag) + NOy (ag) - _| S T T Lo —
-i: Products 1 EIIJ
£ 3
b 3
- NH.NO, s | Abatalh gl i
FaCiant
Contact us at: +971 50 620 6080 Page | 23
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42
The temperature of an ethanol sample increases from e 75 %C o) 30°C e dslif) m B i St in)
30 °C to 75 °C as It absorbs 1098 J of heal. What is WAYPAS L Bhall 50 1098 J casal
0 2500 A o 8 et
the mass of elhanol? 2443/18.°C) oA dsaniteshia)nl
The specific heal of ethanol is 2.44 Jj{g. °C)?
10g-A
A-1049g
20g9-B
B-20g
3g-C
C-309
40g-D
D-4009
43

When barium hydroxide and ammonium thiccyanate

crystals are placed and mixed in a beaker on a wet

board, the beaker freezes to the board as shown in

the figure below. What expiain that?

A — An exothermic reaction takes place and causes
the evapaoration of water on the board

B - An endothermic reaction takes place and causes
the freezing of water on the board

C — Mo chemical reaction takes place

D — Mo heal flow lakes place between the system

and the surmoundings

psipal) ililiegd iy ppnlll 1Sy pioh pdng o Latic
A il ey it = o fiage S S e Leghaliy
Sl o 01 L aliad U0 LS il ) e

oo 3omsad Ll A8 s Bhall stk Jalis Guny— A

wpidd| 2ol

oo ssmpel) oLt s lall el el S - B

oS el DV - C

Sandly gl o plall Sl SV - D
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question Answer Question Answer question Answer question Answer
13 D 25 A 37 A
2 A 14 B 26 D 38 D
3 B 15 B 27 B 39 C
4 C 16 D 28 D 40 C
5 D 17 A 29 B 41 D
6 D 18 C 30 B 42 A
7 D 19 B 31 B 43 B
8 C 20 D 32 B
9 A 21 B 33 B
10 C 22 A 34 B
11 A 23 D 35 D
12 A 24 C 36 D
(L) Contact us at: +971 50 620 6080 Page | 25 10938 pualauc 23wl alaclg puads
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Chapter 1: Revision ( Section 3 )

Question : multiple choice :

1 Which of the following statements is not correct according to the
diagram shown below? Tolsl (S0 5 1ale) dauaea 8 A il udl 6
H,Oig)
AHy,
%
-’g '_'ﬂ, AH, nd
H,Om
AHy,
AHoopa
H.O )
A. The AH values of the molar enthalpy of vaporization and the Al gall 5 iy RSl A a5 adl AH a0 A
| molar enthalpy of fusion are positive Lse sl
B.  The AH values of the molar enthalpy of condensation and | ssaill 4 sall 5 )l g ASsl 4 all 5 ) all AH pd 0535 B
molar enthalpy of solidification are negative e
C. The molar enthalpy of solidification and the molar enthalpy of Lol pa sanill 4 gall 3 1 alt Lssall Aadll (g 5L5 €
fusion have the same numerical values but with opposite gl bl WAliag (o gt Al palt § ) jall Asuall
signs
D. The molar enthalpy of condensation and the molar enthalpy of Lol e o2l A 5l 5 ) el Spsaall Lall 5 L% D
vaporization have the same numerical values with same sign gl Al By el Gl alt 50l dsscall
2 How much heat is required to vaporize 63.07 g | £ slall (14 63.07 g il A DI 5 ) Als L

of water at 100 °C according to the equation
shown below?
(Molar mass of water = 18.02 g/mol)

eoLial Alalaall Ui 3 100 °C 5. a 4a
(18.02 g/mol = slall 4 gal) 41iSl)

HZO(I] -3 HZ O‘H}

AHy,p = + 40.7 KJ/mol

-102.6 kJ

+81.2 kJ

-122.7 kJ

+142.5 k)

Contact us at: +971 50 620 6080
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3 Which of the data in the following table is correct? fania Jal Joaall 3 5ylell bl (e él
Ghall gl 3 il 5a) Ghall a3 il il A
The sign of the enthalpy change The change in enthalpy Process Number
positive age exothermic  3),all 53l C3HsOH(s) — C;HsOH() 1
positive inse | endothermic 5l diale NH;() — NH3(s) 2
negative idl. | endothermic 5l Lals CH30H(I) — CH30H(g) 3
negative il | exothermic  3allsy)ll H,0(g) — H,0() 4
1 only L 1
3.4 443
1,2 251
4 only Laig
4 What mass of propane (C;Hs) in unit (g) is burned to a2 A (0) 3aas (CiHg) ugpdl AL
release 9985.5 kJ of heat? fohall e 9985.5 K Z Y
CHgg) + 5059 —>  3COyq + 4H,0)
The enthalpy (heat) of combustion of propane -2219 kJ/mol INTAAN Supd) Glal 5ha)
AHZm =-2219 kJ/mol (44.097 g/mol syl adsall ALl
(Molar mass of propane is 44.097 g/mol)
110.3
198.0
154.4
66.20
Contact us at: +971 50 620 6080 Page | 2
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il AU (KJ) Bangs Syl daS Lo colisl JS2I (liga
evaporate 156.1 g of water at 100°C? £100°C 5l iy ic ¢ld) 50 156.1 @
(The molar mass of water is 18.02 g/mol) (18.02 g/mol (sl slall ddsall ALt

5 Using the figure below, how much heat in (kJ) is required to

AH,op = +40.7k)

Enthalpy

z AH g = —40.7k)
3

AHg.= +6.01kJ
Solid AH_; .= —-6.01kJ

-------------- HzO(S)---------------
185
353
[ Contact us at: +971 50 620 6080 Page |3 10938 papllane 23wl alaclg pads
N
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6 Which of the following statements is true regarding the olial baaaly Bl Led dagaa 340 Cllaadl (6

changes below?

1 C,HsOH() — C2HsOH(g)

L]

3 Bra(l) — Bry(s)

4 CsHi2(g) + 80,(g) — 5C0O,(g) + 6H0(D
Change 3 is endothermic Hhall ale 3zl
In change 1, heat flows from the system Logsall Lassgll ) Ul Gy )all Ja 1 sl 3
to the surroundings
Change 4 is exothermic Shall o5l 4 sl

In change 2, heat flows from the P ) Lo dauagl (0 Bl JES 2 il 3

surroundings to the system

Contact us at: +971 50 620 6080 Pa ge | 4 gwga.& p*a}"m :au_u’j." 2|:_‘:|9 p._p.ﬁ.i'
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7 Using the equation below, how much heatl AHcomp Alisl e AHeomp 4l jhall 33eS Lo coliol Daledd) lilige
is released by burning 154 g of CH; methane? CHy ot 50 154 g
(Molar mass of methane is 16.04 g/mol) (16.04 g/mol » ;all 33540 3kl

CH4(@) + 20,(g) — COx(g) + 2H,0()) + 891 kJ

5.20 x 10° kJ
6.70 x 10° kJ
4.50 x 10° kJ

8.60 x 10° kJ

8 Which of the enthalpy changes in the following reactions &ls Jiek &l clelill 3 ghall il 8 bl e __;i
represents both standard heat of combustion and Flaa Llid (155 B)lng dauld (3l

standard heat of formation?

1 280, t+ Oyg —> 2803 , AH =-792 kJ

; 2COg + 2NO g —» 2COyq + Nyg , AH = -385.4 kJ

5 Hyg + 1 Oy —>H0p . AH - -286 kJ

i Hyg *+ 3 Oyg —» HiO) , AH=-242kJ
®  Contact us at: +971 50 620 6080 Page |5 (10928 puaplauc 13bwDl alaclg pyads
@” Learn more at: https://www.manasra.academy
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9 Using the figure below, how much heat in (kJ) is released in Oe A3l (kJ) sangs Bhall LS Lo olial IS Lilisa
freezing 229.8 g of water? felall 0 229.8 gaens
(The molar mass of water is 18.02 g/mol) (18.02 g/mol (ssluss elall dsall aLl)
"""""""" HzO(g)“'------------
AH,pp = +40.7K)
i§ : AHgng = —40.7kJ
53
"""""""" H20(I) G
AHys = +6.01kJ
solid = AH_,.=—-6.01kJ
-------------- Hzo(s)---------------
85.40
68.50
47.30
76.60
©  Contact us at: +971 50 620 6080 Page | 6 10933 pyapliauc 3wl slacly pyads
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10 1 Jlqus
In the below figure. The upward arrows show cemmeenneneanns (ol AT M Agaiall agud) adG olial JSAN B
L1 (T | AR—
A Al Sl i
",U[g:
AN, = 807kl
1
. AN = =40.7 kI
L0
AM, = £607 k)
Mg = =501 k)
b sy
A. the energy of the system increases as ice melts s mygpad ot el Jgeatl et ddlla sy A
and then vaporizes
B. the energy of the system decreases as ice IS oy o g ol el el o Gl @8l galisd B
melts and then vaporizes
C. the energy of the system increases as water o3 s pnaas 28 eldl e S e gl A8k sdiy
vapor condenses and the solidifies (freezes).
D. the energy of the system doesn't change plaall 38l st e
11 2 Jlguw

How much heat is evolved from 54.0 g
glucose (CsH:20:), according to the equation for
calculating heat?

MMCL&HI‘LO‘\ = \%Bo 8__ /mo\

B3 5Ssla 54.0 g Ge a3 Bl LS Lo

£ Alalaall

CoHy20g1g) + 60ag) = 6H20.g) + 6C045)

AH oy = —2808 k]

A 0.B42 kI
B. B42kl
C. B42kl
D. 842k

Page |7
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12 3 J1gu
In the below figure. JETE
Which of the following is true? oo Al Ll
3 1
3 AH
3
SO -
A. The reaction is endothermic sl el pale Joimll a4
B. The sign of AH is positive Gsm g AH 3 L3 B
C. the product (A) has a lower energy than the reactant {C). Cdgal aslle e B p dliasl. ¢
D. the product (C) has a lower energy than the reactant (A). A dpadlith o W dah p
13 4 Jlgw
Calculate the heat required to melt 64.0 g of solid methancl, sloall J il e BAQ gl LB 1l il
given that the molar enthalpy of fusion is 3.22 kJ/mol and 3.22k)/mol =0yt G gl 55l a2l Tlale
the molar mass of methanol is 32.0 2. 32 s Jolilld bl abel ,
A 322K
B. 644kl
C. 966kl
D. 1288kl
14 5 Jlgw
If molar enthalpy of vaporization of ethanol is 38.6 ki/mol, 38.6 klfmol = Jd ) sl ,_’;J\_pll simell 1813
how many moles of ethanol are vaporized, when the required | sl sl 558 Lane 5 pa dall ([0 00 o 1oe o Lab e
heat is 200.72 kI? £200.72 Kl/maol o Ll
A, 2.60 mol
B. 10.40 mol
C. 1.30 mol
0. 520 mol
Contact us at: +971 50 620 6080 Page | 8 10938 papllane 23wl alaclg pads
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15 Which of the following processes have AH positive values? fhnga lgl AH it [ 451 oilidaal) i__gﬁ
I H;0q) — H,0,
i H;0(,) = H,0p,
i H;0( — H;0¢
v H;04 - H;0,
land Il I3l
land Il sl
Il and IV V3 1l
Il and IV IVl
16 What mass of methane CH, must be burned in order to il e 10,692 kd 218 LEia e A CH, glid) aBS L
liberate 10,692 kJ of heat?
Molar mass &gl &Sl | AT (K] fmol) | Formula sl Substance 32!l
16.04 g,l"mol -891 CH4 methane _'JL'L.-.J%
38549
1.374g
192 ¢
96.3 g
Contact us at: +971 50 620 6080 Page | 9
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17

Which of the following processes is exothermic?

It and IV

[land IV

land Il

land 1l

?5)\);”3.})1.‘4&,53@:;“ .'_f‘\,'Ld\ é‘

slall juas
The vaporization of water

A leall

The melting of ice

elal iy (K

The condensation of water vapor

A daal
The freezing of water

Vsl o

Page | 10
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18 What is the heat required to melt 25.7 g of solid o Jgaall da o dic Cliall Jgilinal) (50 25,7 g el L 215 ) mll L
methanol at its melting point?
Molar mass &dsl &V | AHZ (K] /mol) Formula a.all Substance 33l
32.04 (g/mol) 3.22 CH30Hy solid methanol wlall J 5
2.58 kJ ')
1.61 kJ O
3.22 kJ O
0.80 kJ 0O
19 Which of the following equations does not represent 081 i) Joli Jidk Y 30l ey aladd) 4
combustion reaction?
CHy(g) + 209(4) = COyqy + 2H,0y + 891 k] o
7 2 L
27 k] + NH4N O35y — NHyaq) + NO3(4q) O
1
H(g) + 5 0z(g) = H20q) + 286 k] @)
25
CBHIS(I) -+ ?02(9) — 8602(9) t 9H20(l) + 5471 k] o
Q Contact us at: +971 50 620 6080 Pa ge | 11 g.l_ogla p._ijlm :au_u,j." 2|;_‘:|9 Hm
s
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20

What does the zero superscript in the symbol AH_;,

indicates?

Low pressure and Low temperature

Standard conditions at 1 atm pressure and 298 k(25°C)

Standard temperature and pressure (STP)

Conditions are 0 atm pressure and 273 k (0°C)

€ AH ootk sl il asl) 5y 81 Lo

TR s g sy st S O
(25°C) 298 k 3 3n 45 525 1 atrn i 3 Gl Cag Ll O
(STP) Coraiall 3 )l s jay Janiall O

(0°C) 273 k 512 % ;25 0 atm miea 4 g R0 O

Learn more at: https://www.manasra.academy
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question Answer question Answer question Answer
1 D 8 C 15 A
2 D 9 D 16 C
3 D 10 A 17 A
4 B 11 D 18 A
5 B 12 D 19 B
6 C 13 B 20 B
7 D 14 D 21
(L) Contact us at: +971 50 620 6080 Page | 13 10938 pualauc 23wl alaclg puads
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Chapter 1: Revision ( Section 4 )

Question : multiple choice :

1 _
Using thermochemical equations, 1.1l and 1l below, cslal g 1 51 A hall Aalesl e aled) Laadng
What is the AH® value for the following reaction? (-';;5"31[ Ueloll AH® dad L
a =,)
CIF ) + Fyg — ClF3 AH' =
' 20F,;, - Oy + 2Fag AH =—-49.9 K]
| 2CIF, + Oy — CLO, + OF, AH = +205.6 K]
. 1 3 AN = +266.7
CIF3() + O2(g) = 5 Cl20¢g) + 5 OFyq =+266.7 i
-188 kJ
+422 kJ
+394 kJ
-139 kJ
©  Contact us at: +971 50 620 6080 Page |1 10933 pyapliauc 3wl slacly pyads
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2 Using information from the figure below, cslial Jga bl Gaodnd
Which of the following statements is incorrect? Chasaa b Al colladl ;:;i
Uil 0 gSTdl Byl
Standard Heat of formation
+33.2 & NOg)
AMHTNO)
- 0.0 Na(g). Ou(a). S=)
=]
=
=
AHT(50)
—396 e SO
AH; of SO; is negative value because the formation reaction Bhall 3l Jelis SOsq) (psfi Jelis oY Ll das SO;() 4 AH;
of SOB(Q) is exothermic
AH; of NOy is positive value because the formation reaction il yale NOyg) (1583 delis (Y Liage Le8NOy 1 AH;
of NO, is endothermic
AHg of both Ny and Oa less than AH; of NOsyg, NOy AH; oo B 0o 5Nogy e S AH;
AH; of S ©) less than AH; of 803(9) 503@ d AHf e Ji s ) & AHf
©  Contact us at: +971 50 620 6080 Page |2 10938 puapliase :3kwbl alacly ppads
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sbial Bl (5 800 Syl o8 Jpte Lo

3 Using standard enthalpies of formation table below
salll AH; (ki/mol)
Substance
NOz 332
H,0q -285.8
HNO;(.q) -207.4
NO(g) 91.3

o

i e , v ?L-'luﬂ Jolill 'AH?‘\‘H iatle
What is the  AH,,, value for the following reaction? ¥ ’

3NOy(g) + H,0() > 2HNO3(aq) + NO(g)  AHpy =7

+136 kd
-137kJ
+ 368 kJ

=506 kJ

4 Which of the enthalpy changes in the following aallall s Ll ] Shall gl o el peall e __gﬁ
reactions does not represent a standard heat of ¢ AH f Lol 1o lya Jrad Y
formation AH; ?
3 "
S + 7 Oy — SOa¢, AH; = —396 K]
Stsy + 3 F3 — SFy(g AH; = —1220K]
it i
¥ 1 5
5 Hy +§ Fog = HF (g AH; = —273 K
®  Contact us at: +971 50 620 6080 Page |3 0938 pyluc 3liawbl slacly pyads
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5 Using Hess's law and the changes in enthalpy for the ol Gleliil] g 5l jall (g giadll B & il g e gl Ladtd

following two reactions:

3

24 +5C; ~ Ay Gy AH = —1874 K] 1

3 2
2B+5C, »ByC;  AH=-285K]

Whatis AH for the following reaction? A Jelill A Aasi L

24 4+ B;C: — 2B £A,C, AH =?

_2159kJ o
_1222 K] o
—1589 KJ o
+2159 K] O

D Contact us at: +971 50 620 6080 Page | 4 0935 e 3wl slaclg pyads
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S['s) +

6 Which of the following equations represents

ZS(SJ + 302(3) =2 2503(5)

2802(3} = o 02(5} = 2503(5.)

9
355) T35 02(5) = 3503¢5)

a thermochemical equation for the formation of 1 mol

of 80, from its elements in their standard states?

AH® = —792 K] O
AH" = —198k] @)
AH™ = —1188 K] O
02 — SO3(y AH = —396K] O

sa 2aly 083 djhal) Abasl) Alilaall ik 05D Y alaal) 3]

fhaldl Ll 3 spalie 50 80y

What is the AH'

raxm

7 Using standard enthalpies of formation table below

value for the following reaction?

4NH;(,) + 702, — 4NO,(, + 6H; 0,

Lol LAl [ ST 5 )a o Joon Gndio

dad Lo AH ¢ M0 Jelal

salISubstance AH; (kJ/mol)
NHj(, -46.19
H,0,, -285.8
NOZ{E] +33.2
+1767 kJ o
~1767 kJ O
+ 299 kJ O
~1397 kJ O

Contact us at: +971 50 620 6080
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8 Using information from the figure below, which of the following

statements is comect?

Both the reactions of formation of NO;Wand formation of SDH,_;,J

are endothermic reactions

33.2 kd is released to form 1 male of NOyq
396 ki is absorbed to form 1 mole of SO,

The farmation reaction of NOyq, is an endothermic, while the

formation reaction of SOy, is an exothermic

= P P13 | C’;’&Sﬂl 8yl
Standard Heat of formation

AHT(SOy)

I g
AHT(NOY)

....... i o I N

=

E

=

=

=1

A SOsa)

cobial JSAN Sy badiu

fiana 4001 el ol

shadl dale aad SOug) (sSis NO gy (s Selis a U8

O

NOs) i sy dsa 0585 3 332K ey (O
SO 4 2als Jsa (s& 396 ki alisial 2 o

Bl 13l SOy (s el Ly 5a0) LialaNOypy) (0583 Jeli e}

a. (Brag = 0 kJ/mol)

¢, (Si0x = =911 kJ/mol)

9 sl )il J81 Ll ) salad) aaa ¢ eldarall (5S35 ) a e Talaic]

Use given AH; for substances to determine which one has the lowest thermal stability?

b. (AgF;,, =~ 203 kJ/mol)

d. (NaNOs; = - 425 kJ/mol)

Contact us at: +971 50 620 6080 Page

Learn more at: https://www.manasra.academy

| 6 g109ad pandlaue :Abw il alaclg pyads



=] Manasra Academy

<

& 0

12 Advanced - Term

Chapter 1 Revision Section 4

Chemistry 2023-2024

Solution Key is in Last Page

10
Which of the following represents the standard enthalpy of ) (o il o gl A (5 ) 0 o
formation for the compound formed in the following reaction? il
a 2004 + Oy — 2005, AH = - 568K
b Nag + 20z = 2N0;; AH =+ 66.4 K]
¢ 3y +3E = HEg AH=-273k]
d 80y, +Hy0p — H,80,, AH = - B14 K]
11 How much is AH of the foliowing reaction? £ N Gl AH aad s
COg; + ZHy () — CH30Hy, €O, + 2Hy,, — CH;0H,,
Use the thermochemical equations (a, b and c) shown below slial A gall ¢ 5 b ¢ A ad) Aieasll Cdlaadl padde
€Oy, + 2 Oz — €O AH = — 284 k]
b.  Hag +; 0z — HiOy AH = — 286 K]
¢ CH3OHg, +30q — €Oy + 2Hy0, AH = — 727 K]
-1297 kJ
+1051 k!
-129 K
+157 kI
Contact us at: +971 50 620 6080 Page |7
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12 What is the enthalpy change A H for the reaction golial Jelitll AH g hall (ssindll & ol s b
below?

ZHZS(Q) +302(g) —_—> 2H20(|) + 2802(9) y AH =722

sl G oleall Leadieds

using the following equations:

Ss) +Osi) —> SOy A H% = -296.8 kJ/mol

Hag) * % Oy) —» H0p , AH% = -285.8 kJ/mol

Hyg) *+ S — HaS . AH% = =20.6 kJ/mol

Al Jelill (ghall gl 3l oS 1)

13 If the enthalpy change of the following reaction

is ~1368.4 kJ
~1368.4 kJ s

Cszon +302(g) —— 2002(9) + 3H20(|)

What is the enthalpy of formation of C,HsOHy, CoHsOHpy (0255 Bl ok Lad

H.Op COy4 Substance Ll
-286 -394 AHY Ll ol 5)5a
kJ/mol

standard enthalpy of

formation

+173.8kJ/mol
—277.6kJ/mol
+142.9kJ/mol

-102.1kJ/mol

e Contact us at: +971 50 620 6080 Page | 8 gwga.& aaglauc <Al alaclg pyads
A
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14 Which of the enthalpy changes in the following S Jia bl edlelil) 3 ghall giadl (A cbuall e 7
reactions represents a standard heat of formation ¢ (AHf") Aol (eSS
(AH) 2

OFe,0y,) — 4Fey +30,, , AH=1625kJ

COg + 1Oyg —» COyq ,AH=-283kJ

L , AH=+33.2kJ

E N2(g) + OZ(g) _— NOz(g)

28(5) & 302(9) > 2503(9) s AH =-792 kJ

Page |9 gw0g93d puadlauc ;3w alaclg pyads
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15 Which of the following thermochemical equations is Solial JSA e 3l Asaaa 20 Lyhall @Yol __5‘

correct based on the figure below?

B NO,(g)
AH?(NO,)

0.0 —--Nylg), Ox(g), 56)
2
£
2
.}1.

AH3 (SO,
.,,._396 ....v.»...».}.."...........so,(g)

Ss) + Ozqp ——> SOy, AH% = 396 kJ

Sis) +

Nilw

Oyg——> SOy, AH% = -396 kJ
Nyg + Ozg) ——» NOyq , AH% = +33.2kJ

> Nyg + Oz —» NOyg), AH% = ~33.2kJ

®  Contact us at: +971 50 620 6080 Page | 10 10938 paallauc 3biwdl alaclg pyads
A7
%> Learn more at: https://www.manasra.academy



=
=

¢

Manasra Academy 12 Advanced - Term Chemistry 2023-2024

Chapter 1 Revision Section 4 Solution Key is in Last Page

16 Using the following equations: B GV PR [ DRI
C:H.‘(q) + 302(9) e :COZ(Q)+ 2H20(|) , AH = _1411-1 kJ
1
Hg_(g, + 2 03(9, o Hgo(n - AH = -285.8 kJ

CoHgg) + % Oug) ——» 2COyq+ 3H,0p . AH = - 1560.7 kJ

What is the change in enthalpy AH of the reaction 9(kJ) 2ag; o) Jelill AH gl giadd)l A ) ke b
below, in units (kJ)?

CZH4(9) + HZ(Q) — C2H6(g) - AH=?

) @

136.2
+153.5
+175.4
-215.3
Contact us at: +971 50 620 4080 Page | 11 y10934 paglage :3kwdl alaclg pyads
Learn more at: https://www.manasra.academy
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17 Using the heat of formation values in the table below,  Jelid AH%y, lste Lo osbial Jgaall o Sl Bha a8 Ltk
what is the amount of AH%,, for the next combustion
. ¢ A alEay)
reaction? )
CH3COOH(|) 30 202(9) _D2002(q) + 2H20(|) ’ AHomn = ?
CH,COOH, l H:0y 1 COs) Substance 53
-484.9 -286 -394 AHY Bl S 5l
kJ/mol
standard enthalpy of
formation
+771 kJ/mol
+680 kJ/mol
-875 kJ/mol
-820 kJ/mol
18 Which of the enthalpy changes in the following reactions & Jis 2l clelal) A (gl ssaall 3 cbudl) (e

represents both standard heat of combustion and

standard heat of formation?

Sl Aald (5SS Shag Aauld (3l

1 2802(9) T 02(9) _—

2303(9) s AH=-792 kJ

200(9) + 2NO (9) —_—> 2C02(g) + NZ(Q) , A H=-385.4 kJ

2
3 Ha) * % Oyg — HOp ,  AH=-286 kJ
4 Hag) + % Oyg9) —» HO) , AH=-242kJ

Contact us at: +971 50 620 6080
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19 Use Hess's Law to calculate the energy change for 50 et A Jolall Al 5 el La o | pun 548 Lanstns
the reaction that produces 50..
25(s) + 20,(g) — 250,(g) AH = -5%4KJ
7 F = -—]98
280,(g) + 04(g) = 3:':'3[EJ AH = =198k]
& AH = +406K]
B. AH =-406K]
C. AH =+792k)
D. AH=-792k]
20 Using standard enthalpies of formation what is the AH,..., Tl g el Jolall AH Le Al Sl g ) e Thastiua
for the combustion of methane?
CHdg + 2025 = CO2g + 2H20p
AH° f (CO2) = -394 kJ
AH° f (H20) =-286 k)
AH f(CHA) =-75 k)
A, -605 kI
B. =640 kJ
C. =891 kJ
D. Foa1k
21 Calculate the standard enthalpy change of a Y g lndl g gtnall & sl pasll Cuanl
reaction using the total enthalpies of the Hpall ol pall b nall | Naa) Uhasties sl
reactants and the products. The total Alelitall
enthalpy of the reactants is —912 kl and the o ) gl ile gl
total enthalpy of the products is —82 kl. =912 kl= dlelaal 5l 5all LEJ'J-?‘J" J—:J’-‘*:‘]" f.ynza
=82 k) = ol g loall g gnadl @ sy
A. -830 kI
B. -994 kI
C. +954kl
D. +830kl
®  Contact us at: 971 50 620 6080 Page | 13
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Using the given values: - A0l sl Leadse
the sum of the enthalpies of NaCl and H,0 = 293 KJ= 5 NaCl gl oall (ginall f sen
293 kJ H,0
the sum of the enthalpies of NaOH and HCI = 162 ki= 5 NaOH gl all (g 5nadll p yane
162 kl. HCl

A -131kJ

B. +262 ki

C. 455 kJ

D. -262 kJ

[ Contact us at: +971 50 620 6080 Page | 14
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22 Calculate the enthalpy change of the reaction DA Gl g ) el g el B ATl sl
2004+ ZNOg — 2000 Nz 200 + 2NOyg — 20004 +Nagg
using thermochemical equations: 7 Al Astloantl Ay et il Vst
a) 2CO(g + Oz 22C0Oy  AH=-566.0 kI
b) 2NO(g) = Ny(g) + Oz(g) AH=-180.6 kI
A AH = -746.6K)
B. AH = -485.6K]
C. AH =+4B6.6k)
0. AH = +746.6k)
23

Calculate the enthalpy change for the reaction,
Macl + H,0— NaOH + HCl.

! Jelal éjup.ll simall s ol e
NaCl + H;0— NMaOH + HCI.
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question Answer question Answer question Answer question | Answer
1 A 8 D 15 B 22 A
2 D 9 A 16 A 23 A
3 B 10 C 17 C
4 C 11 C 18 C
5 C 12 D 19 D
6 D 13 B 20 C
7 D 14 C 21 D

Table R-11 Heat of Formation Values
AH; (k)/mol) (concentration of aqueous solutions is 1M)

Substance AHY Substance AHY Substance AHy Substance AHY
Ag(s) 0 CsCl(s) —443.0 H1PO4laq) —1271.7 NaBr(s) —361.1
AgCl(s) —127.0 C53504(s) —1443.0 H35(g) —20.6 NaCl(s) —411.2
AgCN(s) 146.0 Cul(s) —67.8 H,504(aq) —608.8 NaHCO4(s) —050.8
Al;04 —1675.7 CusS(s) —53.1 H;504(aq) —814.0 NaNOy(s) —467.9
BaCl {aq) —855.0 Cu35(s) -79.5 HgCla(s) —224.3 NaOH(s) —425.8
BaSOy, —1473.2 CuSO4(s) 7714 Hg,Cly(s) —265.4 Na;CO4(s) -1130.7
BeO(s) —600.4 Fa(a) 0 Hg ;50 4(s) —743.1 Na;5(s) —364.8
BiClsls) —-379.1 FeCly(s) —399.49 15(s} 0 MNa;50,(s) -1387.1
Bi;54(s) —143.1 FeO(s) -272.0 K(s) 0 NH 4Cl{s) —314.4
Bry 0 FeS{s) —100.0 KBr(s) —303.8 Oylg) 0
CClall) -128.2 Fe;04(s) —824.2 KMnO 4ls) -837.2 P4O¢ls) —1640.1
CHalg) —74.6 Fe30,(s) -1118.4 KOH —424.6 PO ols) —2084.0
CyH,(g) 227.4 H{g) 218.0 LiBr(s) -351.2 PbBr;(s) —278.7
C;Halg) 52.4 Halg) 0 LIOH(s) —487.5 PbCl3(s) —359.4
CiHela) —84.0 HBr{g) —36.3 Mn(s} 0 SFe(a) —1220.5
CO(g) -110.5 HCl{g) —023 MnCl;(aq) —555.0 50,(g) —206.8
CO3(g) —303.5 HCl{ag) —167.159  Mn(NO3);(aq) —635.5 SOzlg) —454.5
sS4l 89.0 HCN({ag) 108.9 MnO,(s) -520.0 SrO(s) —502.0
Caf(s) 0 HCHO —108.6 Mn5(s) —-214.2 TiO4(s) —944.0
CaC0Osx(s) —1206.9 HCOOH —425.0 Na(g) 0 Til(s) -1238
CaOfs) —634.9 HFg) -273.3 NH3(g) —-45.9 UCl4(s) —-1019.2
Ca(OH);(s) —085.2 Hi(g} 26.5 NH4Br(s) —270.8 UClg(s) —1002.0
Clala) 0 H50(1) —2858 NO(g) 91.2 Zn(s) 0
Co304(s) —891.0 H,0(g) —201.8 NO,(g) 33.2 ZnCly(aq) —415.1
CoO(s) —237.9 H;05() —187.8 N,O(g) 81.6 Zn0(s) —350.5
Cr303(s) —-1139.7 H3POL(1) —595.4 Naf(s) 0 ZnS504(s) —082.8

e Contact us at: +971 50 620 6080 Pa ge | 15 gwga.& FYEY ENYY sAkwl alaclg p.p.ﬁj'
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Chapter 1: Revision ( Section 5 )

Question : multiple choice :

1 For a process ,if you are given the information below. Lol e glaedl] \__ul:ﬁi 13) ¢le dolas &
AH =-27.6 kJ , AS = -55. 2 J/K ;= 535K
Which of the data in the following table is correct? Thasmaa ol Jpaadl 3 saglll i) o _:gi
AG idal Process
) Process spontaneity
A +1.93 kJ nonspontaneous  AdGb s
B -1.93 kJ spontaneous  Aslb
o} +75.1 kJ nonspontaneous aslb 2
D -75.1kJ spontaneous  islb
D
A
B
c
[ Contact us at: +971 50 620 6080 Page |1 10938 papllane 23wl alaclg pads
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does not occur spontaneously

occurs spontaneously

does not occur spontaneously

Equation 1 represents the reaction of rusting of iron,
while equation 2 represents the reverse process of

rusting of iron. Which of the following is correct?

vl faa ol 1 aliled) B
casall facal Baal) Bbeall 2 Alledd) (5 Lay

mnia b L

4Fe(s) + 30,(g) — 2Fe;03(s) AH = —1625 kJ 1

2Fe;05(s) — 4Fe(s) + 30.(g)

AH = 1625 kJ

(5}

The reaction in equation 2 is an exothermic and

The reaction in equation 2 is an endothermic and

The reaction in equation 1 is an endothermic and

The reaction in equation 1 is an exothermic and

Gk sy Wy 5y)haldl ajlla 2 Alalaal) b Jelall

Gl tamng gl Gale 2 Alileall & Jolill

el Gums Y Blall ale T dlslaall o Jeli

occurs spontaneously

RN azasy hall 3 1 Alslaall 3 Jolial

3 Which of the following reactions would you predict to be Gl e o 285 Al el Ll o 4l
spontaneous at higher temperatures? Pl Lo §ylha cilays die
2NH;(@) — Nalg) + 3HAQ) AH, =92k 1
2NO;(g) — N;O4(g) AH, =58kl 2
CaCOs(s) — CaOls) + CO(g) AH,., =178 kJ 3
always negative
always sponianeous Lals E,;L'.J:. b Ll positive amga negative Ll
spontaneous at lower temperatures posive Of negative
Amiiis Byl Glap b Alb il g g negative spalls negative L.
spontaneous at higher temperatures posive of nega!l‘ve | . |
aelle 3l tilega 3 SlS 3 (P, positive F— positive  _opa
dwayspositve [
never spontaneous oty st 2 Ll g negative = positive emge
1 only
L&
2 only
daid 2
3,2
2,3
1.3
Al
Contact us at: +971 50 620 6080 Page | 2
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4 $ AS 3kl sl ey ¥ AU el e o B

In which of the following reactions . the sign of AS cannot be predicted ?

A. -
NaCl(s) - Naz'aq) + Cl(aq)

B 059 = 02a9)

C. 2503(g) = 25035 + Oy

D." Fes) +Zn(ag) = Fefag) +Zngs)

5 € AL (0, Ladla Giaay AN Jgand) A cdelil) o gl
Which of the reactions in the table below occurs always
spontaneous?

Reaction ﬁHsyﬂm ﬂSsystem
A negative positive
B negative negative
C positive positive
D positive negative
6 AGyyem= —347k] 058 latie )l 42,3 cuaal

AH g gem = —28.8 K and AS ., = 222 /K.
Calculate the temperature at which AG ., = —34.7 K]
if AH o = —28.8 K] and AS, ., = 222 J/K.
A. 2860K

B. 0.265K
C. 265.77K
D. 26.57K

) @
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7 8y=dl alinll pss wlwe Calculating free energy change

What is the A6 ., value of the following process?
BSepstem =195)/K ¢ MMy, = 145k]  and T=203k?

QD LLall G, Al
?As;fmsw 3 M, =145k s T=203k

+BT.0kJ (8]
b. -5.7% 10* kJ O
& -4.25x 10* k] ]
d. +152.5 k] O
8 Which of the following reactions would you expect to be Tale 3 ))n s A LD (168 0 o8 AED SN (e g1
spontaneous at high temperature? (au.ri Lpaadl adiza)
(Use the table below)
Hiysen | SSyvem] NGy pgem] _ Re3CtON spontaneity P AR5 86 s [AS o AH
= + """“‘; e ma:;m Lot i e 2
- - - or : RECAS At Knwat temp Ll e b B | Redoam| — -
+ + - or + P at higher temperal 0 5 it o IAD | e 31 st mn ¥
+ - always + never spontaneous s 0 2 [T = *
A. PCl3 g+ Cly (g = PClgyg AH =-87.9k
B. 2 NHaz = Ny + 3 Hyy AH =+92.2 K
C. 2C0y; +0y > 2C0y  AH =-566.0k
D. HzD(g] + %sz} Bl HQOQM AH =+ 105.5kJ
Contact us at: +971 50 620 6080 Page | 4
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9 In which of the followlng processes the M;\,,,m slgn is positive? tlapm mi_ Bl 0yl u:.m ] I.éi q.-.
NaCl,, — Na,*.q_, + Clj_q,
Ozw —* 02|nq1
CyoHggy — CioHagsy
CIF, + Fypy — ClFs
10 In which of the following cases does the random Glasaal ((29aY) Adlsdall A<l Jajs A6 GY éi =
motion (entropy) of the particles of the substance
$aalall
increases?
COZ(Q) E— COZ(aq) 1
2NOyg —> NyO4(g) 2
KNO:;(S) e K'(aq) + NO3_(aq) 3
CH30H(s) — CH30H() 4
2;3 352
3,4 4 43
2 only L2
1 only Las 1

®  Contact us at: +971 50 620 6080
N
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11 Copper (Il) sulfide reacts with oxygen under standard s gyl Jhb 8 Oy & (Il) pelaal) 4y Jeli
conditions to form copper (ll)sulfate as shown in the Lobal dlaledl) & WS (1) palaill @l sl
equation below. Which of the following is correct? Smna @L e gl

CUS(S) + 202(9) —_— CUSO4(5)
AH%= =718.3kJ , AS%. = —368.0J/K
(AEE s / 2D Lbaal
0
Process (Spontaneous / Non-Spontaneous) AG (kJ)
Nonspontaneous ikl e +727.5 A
Spontaneous i:lib -609.0 B
Nonspontaneous ikl e +571.8 C
Spontaneous sk -571.8 D
g Contact us at: +971 50 620 6080 Pa ge | 6 gwga.& FYEY ENYY sAkwl alaclg p._p.ﬁj‘
A
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12 In which of the following cases does the random Glagaad (e V) Llsladl AS5al) i 0N VLY gl 3
molion (entropy) of the particles of the subslance ¢aaLll
increases?

2CO) + Oz) —— 2COy) 1

HClg —» HClg) 2

NaC|(s) — Na*(aq’ + Cl_(aq) 3

2303(9) —p 2803(9) + 02(9) 4
1, 2 together PPN |
1 only Lai ]
3, 4 together Ged 53
3 only La3

13 If Asosystem -97.5 J/K . AHosyslem -7.85kJ AH? = 7.85 kJ ¢« AS°=-097.5 J/K o<1

for a reaction, what is the lowest temperature in kelvins baie 058 Al (K) Gl 5 a0 Ji Ll Jela
(K) at which the reaction would be spontaneous? LAk Jelal)
81.0K
94.3 K
87.6 K
75.4 K
Contact us at: +971 50 620 6080 Pa ge | 7 g.lngla FYEY ENYY sAkwl alaclg p.p.ﬁj'
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14 1 J1gw
For a process, the enthalpy change of a |  cluall (gsinall i3 (550 (L Galaad Sl
system is 1.25 x 10° ] and the entropy ShagBY ki 1.25x 107] e il
change is 300.0 J/K. Calculate the free 300.0 J/K s
energy change of the system at 290 K. 290K e albills jall 38k s sl
A. 8.7 X 10%)
B. 3.8 x10*)
C. 1.2x10°)
0.:1.2=10%)
15 2 Jlgu
For a process, A H system = 145 kJ and AS,.,=322]/K 3 AH‘Q.Jém = 145 kJ Al ddeal
AS system = 322 J/K. ¢ 382K e AGew‘ m L
What is the value of AG,,.,, at382K?
A. AG = +22KI
B. AG = -22KJ
C. AG = +277K
D. AG = -277kJ
16 3 Jlgw
Which of the following changes the sign of AS,., S g S, D] lpasll ods o0 I
is positive?
A. ClFg +Fp g — CIF5 ¢
B. NH3 () — NHs ()
C. H,0 g — H20y
Contact us at: +971 50 620 6080 Page | 8 10938 papllane 23wl alaclg paas
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1 A 8 B 15 A
2 D 9 A 16 D
3 D 10 B 17
4 D 11 B 18
5 A 12 C 19
6 C 13 A 20
7 A 14 C 21
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Chapter 2 : Revision ( Section 1 )

Question :Choose the correct answer:

1 |. The rate of a chemical reaction is all of the following Lo haassl Jelitl A o M Al s Gy Lee S
EXCEPT e
A. the speed at which a reaction takes place. Jelil L om0 e ol 8 A
B. the change in concentration of a reactant per unit ' ) T T
time. el Bas s A clelaiall 58 5 A il B
C. the change in concentration of a product per unit
time. Ol Bas g A 8l il 58 5 8 ) C
D. the amount of product formed in a certain period i ) . i
) Ayie 3% JS 3 45 Sl il il A0S D
of time.
2
¢ Jelill) de o oo il A gilla Ccunad A0 Cilas gl Lﬁ‘
Which is NOT an acceptable unit for expressing a
reaction rate?
A. M/min
B. L/s
C. mol/(mL-h)
D. mol/(L+min)
(® Contact us at: +971 50 620 4080 Page |1
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3 | Consider the reaction between magnesium and hydrochloric acid. Uaen pa o gaarizall Jeldi e [
o i g G Jalsall (sl ¢ ol IS5 el
. ) . " :
Which factors will affect the reaction rate” ¢ Jeliil de |

I.  The collision frequency of the reactant particles
Alelatall @l jall adbaiz @ |
Il.  The number of reactant particles with £ > E,

FE>F, 0 adelamd iy iallaae ||
lll.  The number of reactant particles that collide with )

the appropriate geometry oladWls padanat Al Aleléiall Gy Sl sae ]
| and Il only slial)

A

B. landlll only
C. lland lll only
D. L llandlll

4 ¢ el de pud ol A AU Cilaa glf
Which are appropriate units for the rate of a reaction?
A. Mol/L.S
B. Mol.s/L
C. Mol/L
D. S
B Contact us at: +971 50 620 46080 Page |2
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« Which conditions must be met for a reaction to take place?
I. Reactants collide with sufficient energy.
I1. Reactants collide with correct orientation.
II1. Reactants must be in the same state.
A.land II only
B.Iand III only
C.II and III only
D.I, Il and III

5 fhany (S Jelall s i 5 Cang AN dag 80 (g

3K i el lindl o & ol
caalia ol O e il o S5 ) LI

Al i Wl o3 oLl

Which statement describes the characteristics of a transition

state relative to the potential energy of the reactants and products?

C. It is a stable species with lower potential energy.
D. It is a stable species with higher potential energy.

6 7 sill g cdleliial) ABUal Apuilly adiiall shaall Gailad chual 40U Jaadl

A. It is an unstable species with lower potential energy. LB s Ak 4y ol 2 A
B. It is an unstable species with higher potential energy. ille w4 dly oyl Lé B

ALt g dBa g il .C

e gy dia by oli D

7 | .Whatis the best definition of rate of reaction? ¢ Jolil de ol iy po Juadl (L Laa
A. The time it takes to use up all the reactants
B. The rate at which all the reactants are used up Sleldiall JS DY 253U 0a3l) A
C. The time it takes for one of the reactants to be used up C3lelitll JS Blgiul 4oy B
D. The increase in concentration of a product per unit time COleliall saal MY o 3 e 30 C
Ol Bas g JOA &l sill 58 55 sl D

(® Contact us at: +971 50 620 4080 Page |3
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8 | The following figure is an energy level diagram for a
reaction.

Oels ik iaie 0 O o

$dasaia AU Jaal) @i

o>

3

Energy

Which statement is correct?

Energy of Reaction

s Reaction progress —ee—)

1 2 3 4 4 3 2 1
A tant activated duct activation 4l 35 daxal) et
reactants roducts . I
complex P energy Lol & L
B activation tant activated duct |l KYPOA| e il al
reactants roducts 3l o - &
energy complex P &5l Lol <« Ll
c duct activation tant activated YA (] ks
roducts reactants . N5 o
P energy complex Lol Sleléial) Lz sl
activated activation 34 -
D products reactants e L) ik 3 43l Sxal)
complex energy Ll & Ll

(Mm for Mg = 24.3 g/mol )

In a reaction Mg(s) + 2HCl(aq) — H,(g) + MgCl,(aq),
6.00 g of Mg was present at 0.00 min. After 3.00 min,
4.50 g of Mg remained. Express the average rate as mol
Mg consumed/min.

SJDL&L\ Rt \il-_!);.lksd-‘n/\.@‘ V,.é.,? :é lﬁ}:..m&‘\l‘ ..«L;L;;i
Mg,) + 2HCl(aq) — Hz(g) + MgClyag)

;_5::':-5 ;vLcu:Jl ey aod Ggéjl_m& Mg s csls'13)

ol v 23.00min g2 su 4584

faass il dI Mg oY sosas VW Jeladl

24.3 g /mol = a sruiaall 4 gl LK)

A. 0.02 mol/min

B. 0.04 mol/min

C. 0.06 mol/min

D. 0.08 mol/min

(B Contact us at: +971 50 620 46080
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10| 1f4 chemical reaction occurs at the rate of 2.25 X 102 | 2.25x 102mol /L.s SoS Jels de w0l as

moles per liter per second at 322 K, what is the rate sl o i Jleda Jluas |3322Ks,) >~ i s e

expressed in moles per liter per minute? ¢mol /L.min

A. 3.75x10™* mol/L.min
B. 1.35x1073 mol/L.min
C. 3.75x107 mol/L.min

D. 1.35 mol/L.min

B Contact us at: +971 50 620 46080 Page |5 .
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A
WY Learn more at: https://www.manasra.academy



Manasra Academy

12 Advanced -Term 1

Chapter 2 Revision Section 1 & 3

Chemistry 2023-2024

question Answer question Answer
1 D 8 B
2 B 9 A
3 D 10 D
4 A 11
5 A 12
6 B 13
7 B 14

(3 Contact us at: +971 50 620 6080
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Chapter 2 : Revision ( Section 3 )

Question :Choose the correct answer:

1 el 13gd Ao yud) (588 Ge sy AN e o ¢ Jaaadl B AL cila glaad) e falaie

The following data were obtained for the reaction between gases A and B.

Experiment | Initial [A]/ mol/L Initial [B] / mol/L Initial rate /. mol/L.min
1 1.0x107 1.0x107 2.0x107*
2 2.0x107 1.0x107 20x107*
3 2.0x107 2.0x107 40x107*

Which relationship represents the rate expression for the reaction?

A. rate = k[B)?

B. rate =k[A]?
C. rate = k[A]
D. rate = k[B]
2 SOleléiall 3€ 55 cae bt 131 Jeldl) de ju aeliati s oS ¢ JUl Jelaill de (5318 chal IS 13

?C’.}\)A S
The rate expression for the reaction X (g) + 2Y (g) = 3Z (g) is
rate = k[X]° [Y]?

By which factor will the rate of reaction increase when the concentrations of X and
Y are both increased by a factor of 3?

A. 6
B. 9
C. 18
D. 27

(® Contact us at: +971 50 620 4080 Page |7 .
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3 DA Jgaad) B Ba sl cilaslad) o falaic)
The table gives rate data for the reaction D Aagaa M Jeal) Gl
C4Hg9Br + OH™ - C4H9OH + Br~
Initial [C,H.Br] Initial [OHT] Initial rate of reaction R =k [C4HsBr] [OH™] .I
| mol/L I__ mol/L ; mol/L.s . ‘
0.02 0.02 2.0x 107 1l e gl de pudl oLzt |
0.04 0.02 40x 107 Ofion OH 555 el
002 004 20 X 10-3 ( M_l. S—l ) 45* k ‘L“h} I”
0.04 0.04 4.0x107
Which statement is correct?
|. The rate expression is rate = k [C4H9Br] [OH™].
Il. The rate increases by a factor of 4 when the [OH-] is doubled.
I1. The units of k is (M™2.51)
A. landll only
B. landlll only
C. lland lll only
D. L llandlll
4 D AUl As ) ¢ gild Bk cilaag A L
What are the units for the rate constant, k, in the expression?
Rate = k [X]?[Y]
A. Mis?
B. M2s?
C. Mls?t
D. M.S?
(® Contact us at: +971 50 620 4080 Page |8

Ay
WY Learn more at: https://www.manasra.academy

y09ad pxaplaac 13wl alacly pyads



12 Advanced - Term 1 Chemistry 2023-2024
Manasra Academy emistry
Chapter 2 Revision Section 1 & 3

5 D AN el do yu o cilelital) JuS 5 s il Al Jaad) s
The data shows the effect of changing reactant concentrations

on the rate of the following reaction:

F2(g) + 2C102(g) - 2FCIOx(g)

Initial [F,(g)] / Initial [C10.(q)]/ | Initial rate of reaction /
mol/L | mol/L ' mol/Ls
0.100 0.010 1.20 x 10°
0.100 0.030 3.60 x 10
0.150 0.010 1.80 x 10°°
Which is correct for the order of reaction with respect to s Aaaa Al clay)

the fluorine concentration and the overall order of reaction?

Order with respect to [ F2] Overall order
[ F2] Jeliall 4, 4408 45,0
A 2 1
B 2 2
C 1 1
D 1 2
6 ¢ shua 4 )l e el s 13 de pud) culli Cilaag A La

What are the units of the rate constant for a zero-order reaction?

A.S
B. &
C. M.S
D. M/S

' Contact us at: +971 50 620 6080 Page |9 .
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7 Sde i) Ao culll daaial) cilas gl aea Al A Al e Joliil) Ao ¢y gilB yedai Lla) (o

Which combination shows a second-order rate expression
with the correct rate constant units?

Rate expression K Units
Ao ) 0 5i8 k claag

A rate = k[NH,][BE] M/s

B st

rate = k[N,O,]

1l

¢ rate = k[N,0O,] M5
D rate = k[CH,COCH,][H"][L,]’ MLs?t

(B Contact us at: +971 50 620 4080 Page | 10
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question Answer
1 D
2 B
3 B
4 B
5 D
6 D
7 D
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CHAPTER 3 /Revision — Section 1

Section 1: A State of Dynamic Balance

1. When does the equilibrium mixture contain more products
than reactants?

Salolital) 2 gal) pa aST ADIU 2 ga e U giaa o) 3V dald 0% S

2. Which compound is used as a fertilizer and an additive il gl il ) b ik g ke pidind ) 6l o
to animal feed grains
A - Magnesium hydroxide p getid] L 5 j0t < A
A - Ammonia Wyl B
A - Sodium bicarbonate pgpuall Sl S C
A-lodine 2l D

Page |1
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In the figure below, in the area indicated by the symbol A is

— CONCENTrAtion s

G952 A el L) Liall dshiall & calial Jeal A

A - The concentration of the products equals the concentration of the
reactants

Aol Jsall 555 gl Aailil) olsall S5 - A

B - The concentration of both reactants and products remains
constant

L A3l alsally Aleliall sgall 3€05 B

C - The concentration of the reactants decreases and the concentration
of the products increases

aaalill dlgall 3SI5 alayg dlelaiall Algall 3S15 L8l —C

D - The concentration of the reactants increases and the concentration
of the products decreases

Mgall 3815 adlimg Alelial dgall 5€15 M3 -D

..

aanll)

4| ['Whatis the equilibrium constant expression for the
following reaction?

2NaHCO; ,, =

I

Na,CO; ,, + CO,

A JoUtll rmaal) Y1 Gl i L

+ H,0

(9) (9)

[CO,][H,0]
[NaHCO,]

[co,]#,0]

[Nva,co, Jco,|H,0]
[NaHCO; |

D.
[NaHCO,|

) @

=
=

w

¢

Contact us at: +971 50 620 6080
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5.| | Which of the following is a heterogeneous equilibrium? Somilada b U uag Al 5

CO(g) + 2H,(g) = CH3OH(g)

B CoHalg) + Halg) = CoHelg)
C.
Ha(g) + 1,(g) = 2HI(g)
D- C,HsOH(I) = C;HsOH(g)
6. What is the equilibrium constant expression S A Jelall ol 31 el juad L
for the following reaction?
FeO(S)+ CO(g) - Fe(s] + COZ(g)
_ [Fe]
Kea = [FeO] O
_[Co,]
Kea = Tgo] O
K (CO]
“1 = C0,] O
_ [Fe][CO,]
Keq = [FeO][CO] O
® Contact us at: +971 50 620 6080 Page |3 ,
) g109ad paaylage Al alacly pyady
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7. What is the equilibrium constant expression T A Jolill ol V1l et L
for the following reaction?
Ci»t H20q = COg) + Hyg
[CO][H,]
eq = [C] o
Koo = [COIIC] O
K,q = [CON[H,] (@)
[CO[H,]
* = T[H,0] O
8. In the following table, what is the correct equilibrium A delall masall Y] Gl jaad Le o JEI Joanll 8
constant expression for the corresponding reaction? Salilz)
YN b s Je il
[ H,]1[1,]
= H2(g) + I2(g) = 2HI(g) A
T g) + l2(g g
[ Na,CO][CO,][H,0] 2NaHCO;(s) = Na,COs(s) + CO,(g) + H,0(g) 5
[NaHCO,J
w CO(g) + 3H,(g) = CHa(g) + H20(g) c
[COI[H,]
[CaC0,] (s) (s) @
— D
[CaO] CaCO;(s) = CaOls) + CO;lg

Contact us at: +971 50 620 6080
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) @

=
=

¢

9. | Kea
What is the value of K, of the following fAa delaall K, Aad L
reaction? N204,) == 2NOz
i OV Y die 580 oL Ul
The equilibrium concentrations are: [N,0,] = 0.0185 mol/L
[N,04] = 0.0185 mol/L [NO,] = 0.0627 mol/L
[NO,] = 0.0627 mol/L
0.213 O
3.39 O
0.00545 O
1.70 O
10.| Which of the following represents a chemical equilibrium state? € sl o) 3 Al il Les
The reverse reaction happens faster oYl Jeliil e @ yul el Jelill Caay O
than the forward reaction
Both the forward and reverse reactions Sl s alaY) plelid e JS il g
R O
ave stopped
The forward reaction and the reverse reaction Lt Ao sy Sl Jelill g ale! Jelisl) Siamy O
happen at the same rate
The forward reaction happens faster Sall Jeliil) e g gl ala) Jelill iy 0O
than the reverse reaction
Page | §
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& B

11. What is the value of Keq at 400 K for the Al el 400 K e Keq ded L
following equation: PCls(g) = PCla(g) + Cl2(g)
if [PCl5] = 0.135 mol/L, [PCI3] = 0.550 mol/L, [PClz] = 0.550 mol/L 5 [PCls] = 0.135 mol/L << 13
and [Clz] = 0.550 mol/L? ‘[Clz] = 0.550 mol/L s
224 O
0.56 O
1.12 O
6.72 @)
12. Which of the following is NOT a characteristic of LSl il Gailad (e el b Lea gl
chemical reactions that reach equilibrium? o) Al ) Jeas A
The temperature must remain constant B allds o a8 o ey @)
All reactants and products are present, Lae Za3lil) o gl g e lindl of gl 858 o Ceay o
and they are in constant dynamic motion L ALl i a3
The reaction must take place in a closed system Gl el Syl O
The reactants and products must be Al o) e g Aleland) ol gl ) oS8 o g o

in similar physical state

Al Agly 8 Ala 3

Contact us at: +971 50 620 6080
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13. The reaction 28Oy + Oyg = 28054 reaches s ) dusy 280y) + Ozq) 7= 2805 Jelid
equilibrium. If the equilibrium concentrations are: fed U e STl calS 1 oY)

[SO,] = 0.0170 mol / L

[0,] = 0.0230 mol /L 5 [SO,] = 0.0170 mol / L
[05]- 0.0230 mol / L

4.32 s Jeli 1agd Kog V) cults

Keq is 4.32
What is the equilibrium concentration of SO in mol / L ¢ mol / L 515 SO5 I GI5Y) 385 Ld
0.0411
0.6850
0.00536
0.9970
14 What is the equilibrium constant expression ¢ Jull Je el SV el s L

for the following reaction?

C + HOq = CO) + Hy)

[CO][H, ]
[C][H;0]

[Hy0 ]
[cO][H,]

[C1[H,0 ]
[cO][H]

[CO ][H;]
[H20 ]

) @

=
=

¢

Contact us at: +971 50 620 6080 Page |7
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15 The graph below shows the change in the concentrations of Gasllly Alelnall Mgal)l 3815 s sl Sl sl ekt
reactants, and products during the reaction of nitrogen and R =Y Omarnglls Cpag il ol Da

hydrogen to form ammonia. fmnia b e

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

el e g Aald) algully dlelazd! aly) 5150

—

Concentration
S

— TG e e—

The concentrations of the reactants decrease at first Aol A Alolial gl 5805 (ails
The concentrations of the reactants increase at first Aol b Ao loall dloall 5805 2lim
At equilibrium, the concentrations of products decrease Aanlall algdl 385 allem o)EY) N
At equilibrium, the concentrations of products increase Aanlll dgall 305 Ay )RV N

& 6

16 For the chemical equilibrium A + 2B £ 2C. the value of the equilibrium constant, K. is 10. What is the value of the
equilibrium constant for the reaction written i reverse?
2C &5 A+2B K=177? Given that: A+ 2B £ 2C K=10
a. 0.10 d. 100
. 10 e. -10
c. 1
17 . For the chemical equilibrium A + 2B £ 2C. the value of the equilibrium constant. X 1s 10. What is the value of the
equilibﬁum| constant for the following reaction?
2A+4B ’::) 4Cc K=77? Given that: A+ 2B <:) 2C K=10
a. 0.10 d. 400
b. 020 e. 100
c. 40
Page | 8
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18 In the diagram below, what do the horizontal lines on 0o e cilall 3 2V Lagladll AV L olial bl a3
the right side of the diagram mean? £ Sl ayll

& B

Reactant and Product Concent

Concentration
wSA

Contact us at: +971 50 620 6080
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Time
OThe concentrations of N, and H, are zero o sl Hy o Ny 3815
The concentrations of H,, N, and NH; become L NH3 9Ny g Hy 3805 ol
constant
O All the reactants are converted into products 3536 dge ) Alelindl dlgdl JS Jeas
O H,, N, and NH; concentrations continue to change sl ANH3 9Ny 5 Hy 58Sl s
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19

Which of the following is considered a homogeneous flislaia Bl e Sl Lea

equilibrium?

Ha(g) + 12(g) = 2HI(g)

C(s) + H,0(g) = COlg) + H,lg)

FeO(s) + CO(g) = Fels) + CO,(g)

O[O0 O

CaCos(s) = CaOls) + CO,(g)

Contact us at: +971 50 620 6080
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=

1 2 3 4 5 6 7 8 9 10
B B B B D B D C A C
11 12 13 14 15 16 17 18 19 20
A D C D A A E B A
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CHAPTER 3 /Section 2 - Revision

Section 2 : Factors affecting chemical equilibrium

1. In the next balanced reaction. What happens when OV Ll g aie Guaag 13l L W el Jelal) 8
ol E=s S Gl &
you put the balance mixture in the ice? prcaripgE
b
‘ NyOis(gy = 2NO;(g) , AH®=57.2 kJ
Gl aae P e
A - Creates more reddish—brown gas anall gl S e el S — A
B —The concentration of N,O, increases N,O4 S5 alay —B
C —The equilibrium shifts to the right Cpadl a3 YY) aasa i — C
D —The concentration of NO, increases NO, 3Spahhp—D
2. In the equilibrium below, How is the increasing of Ny Gang il Hl& 55 80b) g as colial oyl &
the concentration of N, gas affects the equilibrium? SOV ey e
NZ(g)+3H2(g) p— 2NH3(9)
A —The equilibrium shifts to the left Dbl a8 IV aage B — A
B — Increases the concentration of H, Hy 35 e 0% B
C —The equilibrium shifts to the right Cpadl a3 OIEY) aage 1 = C
D — Decreases the concentration of NH; NH; 3850 e J&—-D
(B Contact us at: +971 50 620 4080 Page |1
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How can more NO be produced in the following

equilibrium equation?

N, + O, = 2NO, aAH = 180kJ

eI ) Alilee 3 NO G whall £} (K i

A — Increasing the temperature

Shall da0 o) A

B — Decreasing the temperature

C — Decreasing the concentration of N,

Ny 585 pais —C

D — Adding a catalyst

s dilal - D

When lowering the piston in the figure below, what

happens to the next equilibrium reaction?

¥
. -
- : I .
g
o2 < CO( g9)

Guaay 1ala ol <l 8 Jo ) Gual) Jaria die
AL Oy Jelil

+3H2(g) fr—

[

A —The equilibrium shifts to the left

Dbl s OBV pumse 2l — A

B — Increases the concentration of H,

Hy 55 e un B

C —The equilibrium shifts to the right

Cad) s OIEY) pusase 2 = C

D — Decreases the concentration of CH,

CH, 3S5 Ja - D

(B Contact us at: +971 50 620 6080
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5. According to Le Chatelier’s Principle, when SOV Jiy aaall s Levie cadlaldl fasal L8,
volume increases, equilibrium shifts to the right in cdela ¢l e ol Lea Laid aaly 3 (el den
only one of the following. To which of the o) adats ALl

following retractions does this apply?

A) Hag) + laig) = 2HI(g)

B) 2CO) + O = 2COy

C) Sie) + Oz(e) = SOy

D) PCls) = PClyg) + Clyg)

6. What is the effect of raising the temperature on the AN WY e 8y sallda yad ) Sl L

following equilibrium?

N,04(g) = 2NO,(g) AH® = 57.2K]

The value of Keq does not change Keq 3 ja ol O

Produces more N2Os N2O4 (= 3l i O

Produces more NO2 NO2 (s jall it O

The equilibrium shifts to the left Sl g o Y £ 5 O
(™ Contact us at: +971 50 620 4080 Page |3
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7. What will be the result if the volume of the f A Jelitl gle g pan QS dai e

reaction vessel is decreased for the reaction?

Hag) * l2g) = 2HI)

The concentration of the product increaes ) 38 5 My O
The equilibrium shifts to the right Ol gai o)) V) Asy O
The equilibrium does not change SV Y O
The equilibrium shifts to the left Sl ead o V) 4ady O
8. What is the effect of decreasing the volume of the Salial o 31 AU e Jelidl) ele 5 aaa Jilis p35 L
reaction vessel on the equilibrium system below?
CO(g) + 3Hz(g) = CHa(g) + H20(g)
‘l‘
5
®
]
The equilibrium shifts to the right i W 2 O
CO concentration increases co sy QO
The equilibrium shifts to the left Jedliga gV A O
CH4 concentration decreases CH: 355 O

(B Contact us at: +971 50 620 6080 Page | 4
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9. What is the effect of lowering the temperature on e A ol e sl ds o i Jl L

the following equilibrium?

CZHZ(g)+H20(g) : CH3CHO(;) AHD = —151k]

The equilibrium shifts to the left b oW QO
The value of K, does not change Koidoasigd O

Produces more CzH> CHy - u3d 2z O
Produces more CHz:CHO CH3CHO (- 2 3l i O

10. All the following changes cause the equilibrium to shift — Jelall 3 Ll dga M oY) ~ Ly e A0 ) FIPEN

to the left in the reaction below eXcept ....cceceeeee e Jac ool

N204(g) = 2NOx(g) AH' =57.2K

Increasing the pressure Ll sal)

Lowering the system temperature Al B mid

Reducing the concentration of NO, NO, S5 Jida

Reducing the concentration of N,O,4 N,O4 385 Jda
(B Contact us at: +971 50 620 6080 Page |5
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11.| wnatis the effect of decreasing the volume of the olial oY) dakail e Jelall gleg ana Jilis 80 L

reaction vessel on the equilibrium systems below?

CO(g) + 3H2(g) = CHa(g) + H20(g) 1

(§®]

H,(g) + Cl,(g) = 2HCI(g)

The equilibrium in both 1,2 shifts to the right Ol dea 2 91 (e US A Y b
The equilibrium 1 shifts to the left and the total Sl E¥sa 220 dajeg Ll dgn T IV~

number of gas moles increases

The equilibrium 1 shifts to the right and the total Ol E¥ga 2o Jaug el dga 1 Y ~ 1
number of gas moles decreases

The equilibrium 2 shifts to the left Dbl dga 2 V) # B
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12.

The figure below shows the following endothermic

reaction at equilibrium at room temperature.

What happens if the flask were placed in an ice bath?

CO(H2O)62+(aq) +4CI” (aq)

S

The equilibrium shifts to the left and the pink color

increases

The equilibrium shifts to the right and the
concentration of CI” ions increases
The equilibrium shifts to the left and the
concentration of CoCl,*>" ions increases

The equilibrium shifts to the right and the blue

color increases

pa—
—

apd B oY) die Sl lall Gald) delall slial JS&) maag)

Tl @ pass 2 Gl s & 13 Gaag L LA Bl

COCI42_ (aq) +6 H20(|)

&y

sl sl daig leadl sai I £

CI™ )€l gl 385 alag (el sa3 OIEY) 2

CoCl,?™ clisd 5S35 dlajg sladl sad IRV 1

) Osll) Fasg el 523 OV £
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13. In the following equilibrium reaction:

What is the effect of removing O, from the

reaction vessel?

The concentration of both SO, and SO3; does not change

The concentration of SO, decreases

The concentration of SOj3 increases

The concentration of SO, increases

s S )W Jelss A

2802 + Ozg) = 2803

el ele 5 0 O A1) i e

S035S0; o= 28 38 5 iy Y O
SO, 35 omis O
S03 853 O

SO, sSsahx O

14. Which of the following factors will NOT lead to an saalil
increase in the amount of substance produced?

CO(g) + 2“2 ‘—_f CH3OH(g]

Bl 4S50l 5 M g 1 Adall Jal gl

Adding a catalyst to the system Alall s ddlsl O
Removing CH3OH from the system Akl ;e CHsOH W O
Adding €O to the system elicod=l O
Adding Hz to the system Al O

a stress is applied to a system at equilibrium, Adasll dal 3 a3 o) 3 Alla B Al e sga Jh a5 13

15 If a stress is applied t tem at equilibri Ll & Ua i ol Ll 3
the system shifts in the direction that relieves the stress. gl 1 aie Caiay Sl oladi) 8
thisiscalled ...............ocooeeees s s 128

Le Chatelier’s principle wasdle O
law of chemical equilibrium Al o) B o gl O
Aufbau principle sadin O

Pauli exclusion principle K PF) B PR K O

(B Contact us at: +971 50 620 6080 Page | 8
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open?

high concentration

equilibrium system:

Why a soft drink goes flat when its container is left

Because the pressure decreases, and the concentration

Because the equilibrium shifts to the right, and both

Because the pressure increases, and CO, stay with

16. Applying Le Chatelier's principle to the following

t A Oyl AUl o apdolil fase Gdaa

H,COsaq) = HyOp + COyq)

O Because the equilibrium shifts to the left

of CO, and soda in soft drinks decreases accordingly

the concentration of CO, and soda increases

Piagite 43 Laldll Luglall Wl vie 5K (@D g pdall Sais 1L

Sl A 2 W Y

CO; e S S5 ol lis Jasy s Jaaall 0¥

Sl Gl 3 sl

lasaalls COp (e IS 5558 alaias Ol Aga 2l W) Y

Je 55 CO, i saj bzl oY

17.

Which of the following are effects of a catalyst on the Sl pls e Slaall Jaled) il o S Laa (g

equilibrium system?
It speeds up the forward reaction more than WSal Jelil) Aoy o ST ala¥) Jelal) desu (o 23
the reverse reaction

O It changes the amount of product formed 435Sl Al salall AeS B )
It speeds up the reverse reaction more than oY) Jelil) dejus o ST Sl Jelinl depus (ga 1
the forward reaction
It makes the reaction reaches equilibrium more Y Ala gl daay Jelil) Jany
quickly
(™ Contact us at: +971 50 620 4080 Page |9
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18. Which of the following causes the equilibrium below to $ jbead) dgan 2l ol Y1 June b Laa

shift to the left?

CO(g) + 3Hy(g) = CHu(g) + Hz0(g)

O Removing CH, CH, amy)
OAdding Cco CO L)
O Adding a desiccant to the reaction vessel delal cleg ) Caina Jale dili)
O Removing H, H, a)
19. Regarding the reaction below. Which of the following Srenaa S Laa (gl bl Jelally Blay Log
is correct?

C,H,(g) + H,0(g) = CH;CHO(g) AH® = —151K]

When the temperature is lowered, the equilibrium OV AR Y lall dsjy mid e

is not affected

When the temperature is lowered the equilibrium Sl )OIV =5 Syhall A3 aes die

shifts to the left

When the temperature is raised the equilibrium el I OV 2B 5hall A0 &8 2ie

shifts to the right

When the temperature is raised the equilibrium Dbl A OV 253 ylall dsja a8 die

shifts to the left

(B Contact us at: +971 50 620 6080 Page |10
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20. 58. Given: A(s)+B(l) = C(g)+D(g) AH’ =843 kJ

If the above reactants and products are contained in a closed vessel and the reaction system 1s at equilibrium, the number of
moles of C can be decreased by which of the following? (Note that the reactants are solid and liquid.)

. adding some A to the system.

. removing some D from the system.

. decreasing the size/volume of the reaction vessel.
. increasing the temperature of the reaction system.
. adding some B to the system.

[ =T o T = ol V]

21.

The reaction in the equation below is endothermic. hall ale sl alsledl & el

Which of the following is correct?

N>O4(g) = 2NOs(g) AH =57.2K] N kel

Ol e JAa (A

il Fgn V) 2B QAL plaa (A delill cles pag v

Placing reaction vessel in a boiling-water bath the equilibrium shifts to the left

Ol Bgn OV 2 B 3 el sloy gy e
Placing reaction vessel in ice the equilibrium shifts to the right

2 Oslll ks Al PAPEN 4.5 Jelal ¢ley Ly e
Placing reaction vessel in a boiling-water bath the color 2 appears

2 sl ek faal 4-5 Jelall sleg auay 2ic
Placing reaction vessel in ice the color 2 appears

(B Contact us at: +971 50 620 6080 Page [ 1
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22. What is the effect of a catalyst on a chemical reaction in equilibrium? Sl Alla 3 e Jolis o Slall L
Speeds up the reverse reaction T oad) Joliel) Ao pa Y
more than the forward reaction o
?_Awl Jelill Ao pu o
. - . ) Alla ) gy IS8 dolin)) i
The reaction reaches equilibrium more quickly
Speeds up the forward reaction sl b Qo) Aoy e 5Y
more than the reverse reaction
Sl o) s g e
Changes in the amount of product formed AagSaall Aanlil) salal) A€ Byt
23 Regarding the equilibrium systems given in the table below. bl Jgaall syl oY) dedash sley Lad
Which of the following is correct? )
H,(g) + Cly(g) = 2HCl(g) 1
250,(g) + 0,(g) = 2504(g) 2
N2O4(g) = 2NO2(g) 3
2N,Hy(g) + 2NO,(g) = 3Ny(g) + 4H,0(g) | 4
Increasing the volume of the reaction vessel
Ll ) 4 Y1 Aal) s dalill olog ana 305
shifts the equilibrium 4 to the left Sl o) 4 OB A0l e PR
Decreasing the volume of the reaction vessel Oeadl N1 oY) Aal)) ol Jelill clog aaa il
shifts the equilibrium 1 to the right
Increasing the volume of the reaction vessel
osadl N 3 OB Al i Qo) le pna 5215
shifts the equilibrium 3 to the right
Decreasing the volume of the reaction vessel el 1 2 S Aal] G JolE slosg e s
shifts the equilibrium 2 to the left
(™ Contact us at: +971 50 620 4080 Page |12
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24. Which of the following factors shifts the equilibrium IV 2l Gased A0 Jalell s
in the reaction below to the right? el Aga ol ol 3
CO(g) + 3Hy(g = CHy(g) + HO(g)
Adding a desiccant to the reaction vessel ol slos ~r' e Jalo Al -
Increasing the concentration of methane Ol 555 5als)
Decreasing the concentration of CO CO Sp -
Decreasing the concentration of H, Hy S5 Qs
’ Which of the following is not an effect of a catalyst on oW Al o Sleadl Jaladl cilpdl (e o Sl Las ()
the equilibrium system?
Lyl 23l okl 3ueS A k) "
It changes the amount of product formed
YIS A gylually b Jady a8 Je il deju o 13 3
It speeds up a reaction, but it does so equally in both directions
Y A ) el sy el Sy
3
It makes the reaction reaches equilibrium more quickly
o) Je i) desu o A0 aSall Je il deju e 2 .
It speeds up the reverse reaction more than the forward reaction
O 2 only dad 2
O 1, 4 only Lad g1
O 2, 3 only Lald g2
O 1 only L |
(B Contact us at: +971 50 620 6080 Page |13
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1 2 3 4 5 6 7 8 9 10
B C A C D C C A D C
11 12 13 14 15 16 17 18 19 20
C A D A A B D D D C
21 22 23 24 25
C B C A B
Page | 14

(B Contact us at: +971 50 620 6080
- y09ad pxaplaac 3wl alacly pyais

A
www Learn more at: https://www.manasra.academy



12 Advanced - Term 1 :
Manasra Academy Chemistry 2023-2024
Chapter 3 Revision Section 1,2 & 3

CHAPTER 3 /Section 3 — Revision

Section 3: Using Equilibrium Constants

1. What is the molar solubility of CuCO; at 298 K o) Caale 13) 298 Kaie (CuCO;) 4
if Ksp(CuCO3z)=2.5x 10710

Ksp (CuCO3) = 2.5 x 10710

CuCOs(s) = Cu?*(aq) + COs*"(aq)

A-2.7x 107 mol/L

B - 1.6 x 10~ mol/L

C-1.2x 107 mol/L

D - 1.1 x 107 mol/L

2. | | willa precipitate form when 250 mL of 0.20M 0.20M (30 250 mL a8la) xie aly OsSius Ja
MgCl, is added to 750 mL of 0.0025M NaOH? fNaOH (. 0.0025M (. 750 mL 1) MgCl,
Ksp for Mg (OH), = 5.6 x 107" MG(OH); assuiandl) 32 gl 2I3Y) Juals s
5.6 x 107'? gl
A - Yes ad — A
B - No Y -B
(B Contact us at: +971 50 620 6080 Page |1
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3.
aaiall Jslaall I Pb(NO3), J ala) A L
What is the effect of adding Pb(NOs), solution to siaadl A PO(NOs) stas >
. ¢PbCrO,
PbCrO, saturated solution?
PbCrO4(s) = Pb2+(aq) + CrO4%(aq)
A — The solubility of PbCrO, is increased PbCrO, aii say — A
B — More solid PbCrO, precipitates PbCrO4 (e vl iy — B
C - The equilibrium shifts to the right Osadl s gVl Al - C
D - The balance remains unchanged Dl O OV aw D
4. | |ata temperature of 1405 K, hydrogen sulfide o) Ongouel) ayS sty 1450 K 5)lpa 4500 e
decomposes to form hydrogen and diatomic 2.27% 107 = Y1 Cully «Cuy€ sSing Cung e
sulfur. The equilibrium constant for the reaction is OSN3 g rued) e 35 L
2.27 x107. [S;]1=0.0540 mol / L
What is the concentration of hydrogen gas if [H,S] - 0.184 mol / L
[S,] = 0.0540 mol/L and [H,S] = 0.184 mol/L?
) )
HS g = Mg * 529
A —0.0377 mol/L
B — 0.0540 mol/L
C - 0.0785 mol/L
D — 0.0945 mol/L
(B Contact us at: +971 50 620 6080 Fage |2

1093d paalaac :atuwdl alaclg pyads
A g
WWW Learn more at: https://www.manasra.academy



Manasra Academy

12 Advanced - Term 1

Chemistry 2023-2024

Chapter 3 Revision Section 1,2 & 3

, Koq = 6.90 x107%, If the equilibrium concentrations are:

NbCl; = 0.450 mol/L,

What is the equilibrium concentration of NbCl,?

5.65 mol/L

4.98 mol/L

2.75 mol/L

1.69 mol/L

5. The next reaction reaches equilibrium at 900 K A3 0 e Y Al ) daay JGI Jelill
and Keq is 8.2 x 107%. If the equilibrium 3805 i€ 13) 8.2x107 (g5l Kegq s 900K s
concentrations of CO and Cl, are 0.150M, what JURY) 585 L8 0.150M . Clp 5 CO J liy)
is the equilibrium concentration of COCI,? ¢COCl,

COCl,(g) = CO(g) + Cl,(g)
A-3.50M
B-2.27M
C-1.82M
D-0.274 M
6- The reaction below reaches equilibrium at a certain temperature Giea Hla Ao e oV Al ) sl Jeliel) Lo

2NbCl, i = NbClyg + NbCls,

NbCls = 0.0380 mol/L

1od IR uSlp el 1Y) ¢ K = 6.90 X107

SNDCI, I i) 385 L

(B Contact us at: +971 50 620 6080 Page |3
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7. What is the solubility in mol/L of lead bromide PbBr, at 298 K? ¢(mol/L s2a5:) 298 K 2= PBBry saliajll sy dasld L
)

if Kp = 6.6 1078 Ko = 6.6 X107 < 13)

PbBrz(S) — Pb2+(aq) -t .’ZBr‘(aq)

0.024
0.018
0.030
0.012
8. When 62.6 mL of aqueous solution 0.0322M CaCl, and 0.0322 MCaCl, i Jsbadll (0 62.6 ML Ll xio
31.3 mL of aqueous solution 0.0145M NaOH are mixed. 0.0145 M NaOH Ll Jslaall (50 31.3 mL
Which of the following is correct? oo J‘L e
K., = 5.0 x 10°¢ for Ca(OH), compound Ca(OH), c,liK,, = 5.0 x 107
Q., = 7.50 x 1078 and no precipitate is formed Gl (3585 Y Qg = 7.50 x 1078
Q,, = 1.03 x 10~ and a precipitate is formed Gy ysS55 Qp = 1.03 x 1074
Q., = 4.55 x 107 and a precipitate is formed )y Sisg Q= 4.55 x 107
Q,, = 5.01 x 1077and no precipitate is formed Gl 358 Y Q,, = 5.01 x 1077
Page | 4
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9. The reaction below reaches equilibrium at a given e Bha A3 e Y Al Ll Jelal) Yoy
temperature. Using the data in the following table, $H,S I V) 55 Lo U Jgaall cilily Ll se
what is the concentration of H,S?
CH,(g) + 2H,S(g) = CS,(g) + 4H,(g)
[H] [cs: ] [CH.) S e
Equilibrium constant
0.0325 mol/L | 0.455 mol/L | 0.0820 mol/L 6.50 x 107
o) 0.0310 M
@) 0.425 M
O 0.845 M
o 0.165 M
(B Contact us at: +971 50 620 6080 Page |5
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equilibrium concentration of H,?

10.| The reaction below reaches equilibrium at 483 K. . 483 Kajlys dnpn aie oY) Alls M olial Jelitl) Juay

Using the data in the following table, what is the THy 3 Y1 585 Le e U Joaall Sl Lhge

COq) ¥2Hyg = CH;O0H,

eq oY) culs
[CH5OH] [ COJ SR
Equilibrium constant
1.56 mol/L 1.03 mol/L 14.5
O 2.15 mol/L
e 3.09 mol/L
@) 0.323 mol/L
O 0.625 mol/L
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11, Use the table to find Ksp at 298 K, then calculate the molar solubility of PbSO4.

PbSO, 25 x 10-*
A.0O16x10%M
B.O32x10%4M
C.048x10%M
D.0O64x104M

12, 15. Find Qgp for Agl if 50.0 mL of 0.1 M Nal is added to 50 mL of 0.1M AgNO3. Will a
precipitate form? KSp for Aglis 8.5 x 10717

Agl(s) yields Ag*(aq) + I'(aq)
Need a Hint?

A. © 0.01, a precipitate will form
B. © 0.0025, a precipitate will form
C. © 0.01, a precipitate will not form

D. © 0.0025, a precipitate will not form.

. Page |7
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13.| Greater definition is possible in a gastrointestinal gl Sleall Linud) L2V el el mgiag o Jgeanll (£

X-ray when patients drink a thick mixture containing 13l Lagnlll @S e gging 23 dadd oyl ) Bl e

barium sulfate. What happens when sodium sulfate Gy LY NaySO, assaseall s ilal o5 Laie aaay
Na,SO, is added to bari Ifate before it is gi .

a,S0, is added to barium sulfate before it is given ¢l Lgillac] U3 sl

to a patient?

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

The equilibrium shifts to the right and the number  Ba®* ,s)lll s (3:S5) 220 ok Gaadl sad OIEVI #13%

(concentration) of the barium ions Ba?* increases

The equilibrium shifts to the left and the number g2+ aslal ciligd (GS5) 232 iy sladl g AV 213

(concentration) of the barium ions Ba?® increases

The equilibrium shifts to the right to produce Lall BaSO, g (aadl sai oY) £

BaSO, solid

The equilibrium shifts to the left and the number ~ Ba® . gLl cilisd (5:85) 22e g Hlad) sad VI 13

(concentration) of the barium ions Ba?* decreases
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14. If an equal volumes of the solutions 0.0322 M CaCl, and 0355 CaCly Jolaa (o duslicia asaa Lld 5 13)
0.0145 M NaOH are mixed, a precipitate of Ca(OH), o @355 0.0145 M 53 NaOH Jslaas 0.0322 M
. . . L "
is predicted. Which of the following is true? o ;‘-L e Lfi .Ca(OH), (e cauly (5
Solubility Product Constants at 298 K for the 52 Ca(OH), 541298 K aic 44 Juals s
compound Ca(OH), (Ksp = 5.0 x 10°9) (Ksp = 5.0 x 107)
Qsp = 2.5 x 107 and a precipitate will not form ey OsSu Vs Qsp = 2.5 x 107
Qsp = 2.6 x 107 and a precipitate will form Quly Oy Qsp = 2.6 X 107
Qsp = 4.9 x 107'° and a precipitate will form ) OS5 Qsp = 4.9 x 10710
Qsp = 8.5 x 1077 and a precipitate will not form sy O Yy Qsp = 8.5 x 1077
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1 2 3 4 5 6 7 8 9 10
B A B A D B D D A C
11 12 13 14 15 16 17 18 19 20
A B D D
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