12 Advanced o=
Chemistry 2023 =

Solutlon/ da-“
403153l 2890 e

(© +971 50 620 6080

TN
https://www.manasra.academy

Manasra Academy

- cboas

g109a8 o dlaue ;A alaclg puads




CHM.5.5.01.001.07 Perform interconversion between units of temperature and heat
Textbook + example problem 2 + practice problems 6,7

Which of the following contains the highest Cal adlaadl @yl e dsaS ),:Si o g bl ,-__si

nutritional Calories?

1000 cal

10 Cal

9600 J

86.5 kJ

Manasra Academy 2



An exothermic reaction releases 146.4 kJ. 146.4 kd 5Ll silda Jelin alad

How many calories of energy are released? feal saag AN 228 ke S

4.500 x 10° '®)

3.500 x 10* O

6.130 x 10° O

6.130 x 107 O

Manasra Academy 3



Which of the following statements is true about the

two figures in the table below?

Solial Joandl 3 (KAl laty Lasd dagaa 4001 Cilylaadl

150 Cal

e

5.0 x 10°J

Y

X

The energy in X is greater than in Y

The energy in Y is 3.6 x 10° J

The energy in X is 355 Cal

The energy in Y is greater than in X
Manasra Academy

Y 2 Le s X 3 dsua
3.6 x 10° J ls Y 3 aEl
355 Cal (gld X 3 a3kl
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CHM.5.5.01.001.08 Describe the relationship between the specific heat capacity of a substance and the resistance to change in temperature

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

smallest increase to largest?

Textbooks+ table 2 + example problem 2 + practice
problems

89,10

sbial Jeaad) 3 52))sl Zaay¥) bl e Asgledia S &5 5
Sl a3 e LAaial) BRaN Ledily Sl puds A Leadd) B
eleV LU BV e Lenha dan 5al3) g da,Y)

sl psadis Al | Gala)ll [ asaaiial) Metal L)
Calcium Strontium Lead Magnesium
0.647 0.301 0.129 1.023 J /(g.°C ) Specific Heat il 55)al)

The lowest is calcium, then magnesium, then

lead, then strontium

The lowest is magnesium, then calcium, then

strontium, then lead

The lowest is calcium, then strontium, then

magnesium, then lead

The lowest is lead, then strontium, then magnesium,

then calcium

Manasra Academy
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The same amount of heat §s added to a 10 g sample of each of
the following metals. I each metal is initially at 2000°C, which
metal will reach the highest temperature?

AN S G e S D 10 g B s el
g o S 5 20L07C A 3 S8 AR § ) et dy 2 S8 1)

o A A ey

} ific o ke
Bacytumi r e’ 1LB21/et)
Calcium p p=dh 0.653 [ /(g°C)
Copper s 0.385 | /{g"C)
Gl i 0.129 |/(2°C)

Gold el @

Copper ol G

Berylivm s =0 'E'

Calcium s a5 ﬂ

Manasra Academy




Equal masses ol calcium, strontium, iron, and lead
were lefl under the Sun al the same lime and lor the
same duration.Whal is the ascending order of those
metals according to the increase in their
lemperaltures?

A - Calcium ——Strontium ——s lron — Lead

B - Lead — lron — Strontium — Calcium
C — Calcium ——slron —— Stronlium —Lead

D — Strontium — Calcium — Lead — lron

o oalasdly scally ppt fdly pgu D e Rugladia S 25
oLl cazall b Al sl ey gl it A el
Tl s Sall Uy a1 il
polafl o auad o aplipdl o aediSH- A
posllll g aplipal o sall o olali-B
i T e e

L__1."ﬂ.ﬁ -l—__}.ﬂl_ﬂ-l_fu.'l—lﬂﬂ -ﬂ—F_E-:ﬂ_J:I.J" D

BEN = "
o p—— | aa—i I 5
Lead from | Mrontien | Calinam
JIRACY | A s i)
i B .44 LB ot
npecifec lanat




CHM.5.5.01.002.06 Describe the two types of calorimeter (Bomb calorimeter & Coffee-cup calorimeter)

Textbook+ fiqure 586 12,13
Why is there a law-friction stirrer in bomb calorimeter gagadl B EaY) jaal 6 SlSEaY) Gaddie Ol jae 2 gy 13LD
shown down? LRER
Jaziy ¥,b
£ yoealt Ignition terminaks
Stirrer s———— Thermomster
sLlall
Water
Dl
hsulstion
Sealed reaction
chamber containing
substance and oxygen
{the bomb)
o S35 Aalie JoliS By
(@it ) cpmanSly 53be SOt el
To ensure high friction creation Sle i) als Gladal O
To ensure uniform temperature Basga 5 dnjy Gleal O
To ensure the bomb is isolated from the surrounding Jaaall e Al S oleal O
To ensure the initiation of the reaction Manasra Academy Jeldl ey el - O 3




Which of the following statements is incorrect

according to the foam-cup calorimeter?

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

Manasra Academy
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In the figure below, which letter represents where the sample
is placed?

Al agdh L 5 g3 S B g2 el L lal JE20 b

ManasFa Academy
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Textbooks fiqures 8 ,9 17

CHM.5.5.01.004.04 Compare and contrast potential energy diagrams of exothermic and endothermic reactions in terms of general shape,
enthalpy of reactants and products, activation energy of forward and backward reactions, and enthalpy of reaction and its sign

Which of the following is true regarding the figure

below?
]'- --4Fe(s) + 30,(g) --—--—--—-——-——--mmmme e
B Reactants
£
I -------------------------- P 2= o T 2 L —
Product
The sign of enthalpy change is positive

This reaction is used in the Cold—Pack

The reaction is endothermic

This reaction is used in the Heat—Pack

Tolial JSEIL 3lans Lod ~oa &;‘L_' Loa L_'gi

p—

- JAFE(s) F BOHG) -
alelazl) slgl)
i

gl sl

USRI ———
£

JS———

G (©hall (ssaall 3 el 5Ll
3,0l 3alesd) f Jdelall 1aa andsld
5l ale Jelandl

Al salesll 3 Jelall 1aa andng
11

Manasra Academy




Which of the following is correct about the reaction with | fsbsl Jeil mdsall 4 o [ jaddaadl 53 JoliEd J5a s A0 Ga gl
the equation: A4 —~ € ,shown in the diagram below?

I AH > 0 AH =0 A
Il. nguduﬂ: = H"ng_rm_i_u Hﬁa_ﬂ < H..mm Al
. Heat flows from the system to the surroundings L ) Al G JIAZ 5 ) M
| I— -
[
£ = AH
53
J
R e - S
A. lonly s A
B. 1 and Il only &i |1y B
C. Il and Il only BE sl .C
D. | and lll only ksl D

Manasra Academy 12




3 Jlqu

Based on the figure below, which of the following ¢} - 'i“H'I'I &y Lg.ﬂ Lgfl : ‘U,IL'J'I Liad ) Lk EU,&

statements is true?

F...n{:lﬂ...._...-. Ak, Clig)

Suke (kimal)

‘ e =t —— AIC i

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

0.0°C aic AlCl (Kalu 4

B. The final temperature of the reactants

i T P [ P [ PR L

was -704°C. '? [M'DE .:5'::'
C. The final temperature of the products -704°C . 1 R P [ N T PRt LY
was -704°C ] |

0. The formation of AICH releases energy.

4l 1) ) AICTs 055 a2 D
13

Manasra Academy



Which of the following represents the cold pack process?

|

a5k Balas
INSTANT
o AGK
."‘. I_ ;r'.,f 1
vkl
j --|_I MNHaMNOz2(=)
/1‘ '1 ']I Inner bag of water
eladl e ua-L‘E'FJ- ._;.u,gs
.I 5\NGI_-..= ﬁSE OMLY
| R
NH4N03[3} — NHI(aq} =+ NDE{EQJ AH, ..., = 27 K]

NH4NO3z¢, + 27 k] — NHj,q, + NO3z,,,

NH,NOs,, + 27 k] — NHj ., + NO5.,., + 27 kJ

NH4NO3,, — NHj,,, + NO3.,., AH,,, < O

Manasra Academy

253,00 BaLaSH 3 iaas 3l Fabael) e b Laa oS
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Which of the following statements is incorrect About the heat TRAL 3oL Jga daaa 2 06N & Ll (g

pack?
adislbw 32laS
Heat pack
Heat flows from heat pack to person cold hands S Ul s BN oan B AR 38LSI e 383l 5 ) 5al (Jass O
Heat flows from the surroundings to the system PLER I 5 SETN LR FS B | -5 IPEN g et O
Heat pack is the system and person cold hands is surroundings doga M e 58 U Gadl B oag g AUIRSN e AL 3al.sl o

The reaction in this pack is exothermic Manasra Academy 350 yadl o jUa 30L.S o34 _d Jelash @



CHM.5.5.01.003.05 Perform phase-change calculations using enthalpy of fusion, vaporization, condensation and solidification

Textbook + figure 10 0,21

How much heat is required to vaporize 63.07 ¢
of water at 100 °C according to the equation

shown below?
(Molar mass of water = 18.02 g/mol)

Lo plall (1 63,07 g il Aa 1 5 ) sl S L
®sLial Alalaall Wb g 100 °C 50 4
(18.02 g/mol = slall 4 gal) ALich)

HZUH] — HZO{E} &‘HFHIJ =+40.7 k]/m{}l

-102.6 kJ

+81.2 IJ

-122.7 kJ

+142.5 kJ

Manasra Academy
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What mass of propane (C;H) in unit (g) is bumed to \dha au Al () 52y (C3Hg) Jlugydl S L

release 9985.5 kJ of heat? el e 9985.5 ki iy

CgHg (9) + 502 (9) — > 3C02(g) + 4H20(g)

The enthalpy (heat) of combustion of propane

AH g, = ~2219 kd/mol

(Molar mass of propane is 44.097 g/mol)

Manasra Academy

110.3

198.0

1544

66.20

—2219 kJ/mol & AHL, s Glial 3)a)

(44.097 g/mol 5l ll adgall 3k,

17



Using the figure below, how much heat in (kJ) is released in

freezing 229.8 g of water?

(The molar mass of water is 18.02 g/mol)

85.40

68.50

47.30

76.60

-------- 4 H0E ———
AH,,, = +40.7 k)
=1
2 : AH ong = —40.7 kJ
>
-------------- H,Om *

AH'ug = +6.01 kJ
Solid AH_; = —6.01k)

.............. H0(8) Ve

Manasra Academy

O assall (kJ) i g2 5_)‘);.“ 39..5 La «olial M‘ UiL,A

Sl (e 229.8 gaand

18



What is the heat required to melt 25.7 g of solid %o Jgaail da p die Clall J gl (40 25,7 g sgaal 4 33015 51 all L

methanol at its melting point?

Molar mass 4N a8l | AHC (k] /mol) Formula 4apall Substance 32l
32.04 (g/mol) 3.22 CH:OHq solid methanol wlall J st
2.58 kJ O
1.61 kJ O
3.22 kJ O
0.80 kJ O
1

Manasra Academy 9



Textbook+ table 3 + example problem 4 + practice
problems

CHM.5.5.01.006.07 Define enthalpy (heat) of combustion, AHcomb, while determining on what basis it is defined 20and 22

Which of the enthalpy changes in the following reactions &y Jia} &l cdlelall 3 ghall gginall & il (e
represents both standard heat of combustion and Tlaa donld (65 5yl ng sld (3)a)

standard heat of formation?

) 280yq) + Oy —» 28034 , AH=-792 kJ
. 2CO(g) + 2NO (g ——» 2COyq + Nyg , AH = -385.4 kJ
3 Hag) + 1 Oy —>H:0p ,  AH =286 kJ

. Hyg * 5 Oz —» HiOg , AH=-242kJ

Manasra Academy 20



Which of the following equations does not represent £l sia) Jelil Jid Y A0 calad)

combustion reaction?

CHy(gy + 20504y — COy¢qy + 2H0(y + 891 k] O
+ il
27 kJ + NHyNO3(5y = NHyqq) + NO3 O
1
Ha(g) +5 O2(g) = H20) + 286 k] O
25
CoHin) + 5 O2(g) = BCOa(g) + 9H,0q) + 5471 k] O

Manasra Academy 21



What does the zero superscript in the symbol ﬂHanh

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 gy M sl siaall 4l s 3 L

Lainidlls gl e da o paialdl el O
(25°C) 298 k 5y is 35 1 atm L b duulll iy yLal O
(STP) Coualiall 5 51 jall s 5 Lzl o

(0°C) 273 k 5= %a 325 0 atm Jaia i iy 00 O

Manasra Academy 22



Textbook+ example problem 5 + practice problems

24,25,26,27

CHM.5.5.02.002.01 Calculate, using Hess's law, the AH of a reaction

colasl Mg 1 o1 dayhal) Adleasll i aleall Gandnad

Al Jalioll AH® ias Lo

Using thermochemical equations, .1l and Il below,
What is the AH® value for the following reaction?
CIF g + Fpg — ClF3, AH® =7
l 20F;(,, — Ozg + 2Fa(y AH = —49.9 KJ
n 2CIF, + O3y — Clz0 + OFs AH = +205.6 KkJ
AH = +266.7 KkJ

3
B OF'-’-i_g}

1

—188 kJ

+422 kd

+394 kJd

—139 kJ

Manasra Academy
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Using Hess's law and the changes in enthalpy for the ol Gplelitll ol pall (g giaddl (A Dl paill e (il Radtud

following two reactions:

3
24 +5C; = AzGs AH = —1874 K] 1
3 2
2B+ C; - ByCs AH = —285 K]
What is AH for the following reaction? ¢ N Jelill AH 4ad L.

24 + B:Cs — 2B AsCs AH =?

—2159 K] O
~1222 K] o
—1589 K] o
+2159 K] O

Manasra Academy



How much is AH of the following reaction?
CO,; + 2H;,, » CH30H,
Use the thermochemical equations (a, b and c) shown below

A Jeliill AH Asd e
slisi Aadagall ¢ 3 b @ da ) ad) Al cialaal) aaida

a €Oy +:0,4, — COyy AH = — 284 K|
b Hyg +5 0y — Hi0, AH = — 286 k]
c.  CHy0H, +§_nmEj + €04y + 2Hy0), AH = — 727 K]

-1297 kJ

+1051 i

-129 kJ

+157 kJ

Manasra Academy
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CHM.5.5.02.006.01 Define standard enthalpy of formation of a compound, AH, while determining on what basis it is defined Textbook + figure 15 + table 5 278,29
Using information from the figure below, calial (AN il Gasss
Which of the following statements is incorrect? Cias.a i AJGEN &Ll ___;i
- P P || t')_:t}gijl Byl >
Standard Heat of formation
+33.2 & NOLa)
AT INOLD
0.0 - N(@). Oz(ad). Si=>
H
=
= :
ADHT(SO,)
— 396 - . SO o)
AHg of SO5, is negative value because the formation reaction 5hall 35ls Jels SO3g (p5S5 Jelis Y ddle 4ad SO5, J AH;
of SO, is exothermic
AH; of NO,,, is positive value because the formation reaction 5hall ale NOogy 03583 Jels oY daage 30 NOy) I AH;
of NO, is endothermic
AHg of both Ny, and O, less than AH; of NO,, NOyq 3 AH; (s B Oz sNag, oe JSIAH,
AHg of S () less than AH; of SOy, Manasra Academy SOs) d AH, e 1 S (o) 1 AH, 26




Using standard enthalpies of formation table below

B2kl AH; (ki/mol)
Substance
NO2 33.2
H,0 -285.8
HNO; ., -207.4
NO., 91.3

What is the AH.

AT

value for the following reaction?

3N02{g} -+ HZO(I} —* 2HN03{aqj + NOI:gj

+136 kd

-137 kd

+ 368 kJ

—506 kdJ

Manasra Academy

e Jull Jelsl AH

T

AH.,, =?

sbaal Al oSl 5ilim a8 Jpan Gadios

el Lo

27



Which of the enthalpy changes in the following
reactions does not represent a standard heat of

formation ﬂh'f ?

3 g

Sry A Fing Sl AH; = —1220K
]. =]

NU{EJ S i E DZI:E_.:I - NDE[E} fﬂHf =581 k]

1 ,

Manasra Academy

®AHp s p&igla B Y

Ll el 3 ghall giadl B el o

28



Which of the following equations represents
a thermochemical equation for the formation of 1 mol

of S0, from its elements in their standard states?

28 + 303, — 2505,

2503 + O3 — 2505,

9
35(s) + 5 02(g) > 3503y

3
Sts) +502(g) = S03(p)

Jsa 2aly 25s€ dujhall Lloosl) dlileal) (i 000 = abedl) sl

Pl lalla 2 apalie 50 803 e

AH = —792 K] O
AH® = —198 K] O
AH = —1188 K] O
AH' = —396 K] o

Manasra Academy 29



Which of the enthalpy changes in the following Bha Jie 40N COlelEll A (Hhall shnall A Sl (e L_g‘

reactions represents a standard heat of formation

(AHP) 2

CO + 3 Oug ——» COyqg , AH=-283kJ
1
5 N2(g) + 02(9) - NOg(g) , AH= "'33.2 kJ

25(5) + 302(9) —_— 2803(9) . AH=-792 kJ

Manasra Academy

T(AHP) dald (5

30



CHMLS.5.12.008 04 Predictth change nthe enropy ofa pstem, (A5, System (Accoing toasetof s Tttt e ot ATk

¢ AS 5 LAL il e ¥ AL cOleUEl Ga )

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

A. NaCl(s) - Na} ) T Cl(aq)

(aq
B 0y = 02a)

C. 25035 = 250,35 + O03(p
D

Fe(s) + Zn(aq) = Fefaq) +Zngs)

Manasra Academy .




In which of the following processes the AS, . signis positive? Chage A5 58 0l g

ystem

+* s

nzm = ﬂzuq:

CioHggy ~ CioHgys

'[IE gl + FEE:J = chg,r!*F

Manasra Academy 32




In which of the following cases does the random

motion (entropy) of the particles of the substance

increases?
COyq) — > COyag) 1
2NOygy — N2Os4g) 2
KN03(5) B K+(aq) + NO3_(aq) 3
CH30H(s) — CH3OH(D 4

2,3

3.4

2 only

1 only

Manasra Academy

Gilasand (2o V) Adlsdall ACal) Slaj AJ0H VL (g 3

5alall
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In which of the following cases does the random

molion (enlropy) of the parlicles of the substance

increases?

1, 2 together

1 only

3, 4 together

3 only

200(9) + 02(9) —_— 2C02(g)

HClg) —— HClieq)

NaC|(g) — Na+(gq) + Cl_(gq)

2503(9) —_— 2802(g) + 02(9)

E = LV B B T

Manasra Academy

Sl (e Y1) Zilphall ISl 335 200D Y 3

¢aalall
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CHM.5.5.02.009.04 Calculate free energy change, AG, when AH, AS , and temperature (in Kelvin or Celsius) are given while determining Textbooks table 6 + example problem 7 + practice

whether reaction is spontaneous or nonspontaneous

problems

For a process ,if you are given the information below.
AH = -27.6 kJ

Which of the data in the following table is correct?

ol loglaall cudach 13) (e Adee 3

= —55. 2 J/K , T=535K

Ciaaa Gl Jaoadl 8 5oyl bl ce

Process spontaneity

nonspontaneous aslab e

spontaneous  Aisalk

nonspontaneous aZak e

AG 201 Process
A +1.93 kJ
B -1.93 kJ
C +75.1 kd
D - 75.1 kJ

spontaneous  4slak

Manasra Academy
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Copper (Il) sulfide reacts with oxygen under standard dauld iyl Jb 4 CraasY) aa (1) Lelsdl) am < Je iy
conditions to form copper (ll)sulfate as shown in the .ol Aaledl) & WS (1) paladl) b€ a8l

equation below. Which of the following is correct? Smona b Las

CUS(S) £ 202(9) > CUSO4(S)

AHo= ~718.3kJ , AS%n = —368.0J/K

(RS e / 300 dded
Process (Spontaneous / Non—Spontaneous) A G (k)
Nonspontaneous il .2 +727.5 A
Spontaneous aslab -609.0 B
Nonspontaneous il & +571.8 C
Spontaneous ik -571.8 D

Manasra Academy 36



" L\Sogystem - 975 J/K ’ AHowm o 7.85 kJ AHO = 7.85 kJ ‘ AS&: 9‘7.5 J/K U‘S l:\!

for a reaction, what is the lowest temperature in kelvins umj,s, G (K) OASIL 8)la dn 0 Jil Lo L le Jelad
(K) at which the reaction would be spontaneous? Lol el
81.0 K
94.3 K
87.6 K
75.4 K

Manasra Academy 37
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CHM.5.4.02.003.02 Explain the effect of changing the concentration (Adding reactants or removing products or adding products) on an
equilibrium system
CHM.5.4.02.003.04 Explain the effect of changing temperature on an equilibrium system

The reaction in the equation below is endothermic.

Which of the following is comrect?

N204(g) = 2NO,(g) AH® =57.2k]

.‘;Uu'l po= _)mw

Sl dga S 2l AL alas (B el oy ity e

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

el em GUSYE 203 B0 A Jelil eleg pay 2o

Placing reaction vessel in ice the equilibrium shifts to the right

2 Ol el (AL plea B JelE] pleg ptas i

Placing reaction vessel in a boiling—water bath the color 2 appears

2 sl )‘.iqa_'ﬁl'l 43.):.1.2.11 a'm,&..izj_\.'\:.

Placing reaction vessel in ice the color 2 appears

Manasra Academy

Textbook+ fiqure 12, 14 93,94,95,97
.a:)b:n.u u.aLa aL'l_}T laleall ‘_ﬁ e Ll
38




Which of the following factors shifts the equilibrium S AL e Al kgl 1.__5

in the reaction below to the right? ? el dga slial o linl N

CO(g) + 3Hx(g) = CHi(g) + H,O(g)

Adding a desiccant to the reaction vessel Jolill clog 2 Ciiae Lals A8l -
Increasing the concentration of methane Sl 3855 52l
Decreasing the concentration of CO CO 85 -
Decreasing the concentration of H, Hy 585 Gl

Manasra Academy 39



Regarding the reaction below. Which of the following fovnaa Sb L sl el Jelall Gl L

is correct?

C,H,(g) + H,0(g) = CH3;CHO(g) AH® = —151k]

When the temperature is lowered, the equilibrium AV A Y el daps il e

O

is not affected

When the temperature is lowered the equilibrium Sladh A OV # 1 3)hall A5 0 add e

shifts to the left

When the temperature is raised the equilibrium Oaagll A SISV #h5 SHhall A0 ad) die

shifts to the right

When the temperature is raised the equilibrium Dbl A OISV #55 Shall A5 50 ad) 2ic

shifts to the left

Manasra Academy
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Applying Le Chatelier's principle to the following 1 A Ol Al e 4ol gl o s

equilibrium system:

H2C03(aq) H20(|) x 002(9)

Why a soft drink goes flat when its container is left Pia ke 4 Aaldll Lglall A5 2ie 43gSs (SHAD) g il 2ad; 13
open?
O Because the equilibrium shifts to the left Sl Agp =V oI Y
Because the pressure decreases, and the concentration CO; e IS 355 2N s Jisy Jis Janaall 5Y
of CO, and soda in soft drinks decreases accordingly Glall g ydall 8 lagally
Because the equilibrium shifts to the right, and both 13geally CO;p Ha S S alajag Gaaall Aga =l S5Y Y

O

the concentration of CO, and soda increases

Because the pressure increases, and CO, slay with Je 382 CO, A sy Jarall oY

high concentration
Manasra Academy 41
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CHM.5.4.02.003.03 Explain the effect of changing the volume and pressure on an equilibrium system

Regarding the equilibrium systems given in the table below.

Which of the following is comrect?

Increasing the volume of the reaction vessel

shifts the equilibrium 4 to the left

Decreasing the volume of the reaction vessel

shifts the equilibrium 1 to the right

Increasing the volume of the reaction vessel

shifts the equilibrium 3 to the right

Decreasing the volume of the reaction vessel

shifts the equilibrium 2 to the left

Textbook+ fiqure 13 9

-skal Joaall 8 saghll o) Aalaly gl Lok

Ha,(g) + Clu(g) = 2HCI(g) 1
2502(g) + Oa(g) = 2503(g) 2
N2O4(g) = 2NOz(g) 3

ZNLHy(g) + 2NOs(g) = 3Na(g) + 4H.0(g) 4

Dl 4 Sl Aal] e Je il cleg ana 52l

) B T T Al e Qo) plog pna (il

eadl AN 3 VYT AL e e il Jleg ama B2l
~ AR AR s = £, b )

St 1) 2 S Al Ganes J il oloy anm B

Manasra Academy
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What is the effect of decreasing the volume of the falial 1BV dakil e Jeldl cleg pns Jolm 36 W

reaction vessel on the equilibrium systems below?

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

H,(g) + Cl,(g) = 2HCI(g) 5
The equilibrium in both 1,2 shifts to the right Opall Aen 2 91 e IS B2 ORY) 2D
The equilibrium 1 shifts to the left and the total O &Wse dae dlayg Ll dga 1 OIEY) =
number of gas moles increases
The equilibrium 1 shifts to the right and the total OB E¥se dae Jasg Gpeadl dga 1 OIEY) Z10
number of gas moles decreases
The equilibrium 2 shifts to the left Dbl dga 2 1BV ~ 1

Manasra Academy 43



What is the effect of decreasing the volume of the Saliaf o 31 ks e Jelill ele g e Q5 5
reaction vessel on the equilibrium system below?

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

The equilibrium shifts to the right Gedlia oW O
CO concentration increases coissdy O
The equilibrium shifts to the left i W O
CH,4 concentration decreases CHs >S50 QO

Manasra Academy
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CHM.54.02.006.01 Calculate the value of equilibrium constant given the concentration data at a specific equilibrium position

Keq

What is the value of K, of the following

Textbook+ example problem 4 + practice problems

99,100

T A Jelidll K, dad L

reaction? N204, == 2ZNOz(y

The equilibrium concentrations are:

[N,0,] = 0.0185 mol/L

[NO,] = 0.0627 mol/L
0.213
3.39

0.00545

1.70

Manasra Academy

o O e 30 ol ke
[N204] - 0.0185 mOI/L
[NO,] = 0.0627 mol/L

O(|O||O]|]| O

45




What is the value of Keq at 400 K for the

following equation:

if [PCls] = 0.135 moliL, [PCl5] = 0.550 mollL,

and [Cl] = 0.550 mol/L?

A0 adl 400 K 2o Keq il L

PCls(g) = PCls(g) + Cly(q)

1.12

6.72

Manasra Academy

[PCl3] = 0.550 mol/L 5 [PCls] = 0.135 mollL s

*[Cl2] = 0.550 mollL s

O||O || O| O

46



The reaction 280y + Oyq = 2505 reaches
equilibrium. If the equilibrium concentrations are:
[SO,] = 0.0170 mol /L

[05]= 0.0230 mol / L

Keq is 4.32

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

0.0411
0.6850
0.00536

0.9970

Manasra Academy

dla Jl diay 2805g) + Oy = 2805 Jelall
3 OO die HuSIal cals 1A ¢y

[0,] = 0.0230 mol /L 5 [SO,] = 0.0170 mol /L
4.32 g Jelall 131 Keq oY) cully

¢ Mol / L saags SO5 I OI5Y) 35 Lad

47
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CHM.5.4.02.008.01 Calculate the molar solubilty (concentration) of a sparingly soluble ionic compound using the solubilty product constant,

Ksp

Textbook+ examples problem 5,6+ practice problems 101,102,103, 104

What is the solubility in mol/L of lead bromide PbBr, at 298 K?

if K., = 6.6 x10°8

§(MOI/L 255) 298 K i PBBI, jala) way» i L

K,y = 6.6 X107 5 13

PbBr},{s) — Pb2+{ﬂq] F ZBT_(HQ}

0.024

0.018

0.030

0.012

Manasra Academy
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What is the molar solubility of CuCO; at 298 K :o) e 13) 298 Kaie (CuCOj) 4580 L
if Ksp (CuCOj3) =2.5x 10710

Ksp (CuCO;3) = 2.5 x 10~10
CuCOs(s) = Cu?*(aq) + COs* (aq)

A-2.7 x 1077 mol/L

B - 1.6 x 10~ mol/L

C - 1.2 x 10 mol/L

D-1.1 x 107 mol/L

Manasra Academy 49




19 CHMS..02.008.04 dentiy whether  precipitate will Form or not (by calclaton and usingrelation between Ksp and Qsp)

—

When 62.6 mL of aqueous solution 0.0322M CaCl, and
31.3 mL of aqueous solution 0.0145M NaOH are mixed.

Which of the following is correct?

K., = 5.0 x 107° for Ca(OH), compound

Q., = 7.50 x 107% and no precipitate is formed

Q., = 1.03 x 107 and a precipitate is formed

Q., = 4.55 x 10 and a precipitate is formed

Q., = 5.01 x 1077and no precipitate is formed

Manasra Academy

Textbook# example problem 7+ practice problems

105,106,107

0.0322 MCaCl, ALl Jebsall 0 62.6 ML Ll e
0.0145 M NaOH Ll Jsbaall (50 31.3 mL

?-,’."-‘M ‘_cl.'i_: Laa _.;j

Ca(OH), wSilK,, = 5.0 x 1076

) S Y Q= 7.50 x 107

Gy sy Q= 1.03 x 10

) (19880 Q= 4.55 x 10°°

) 555 Y Qup = 5.01 % 1077

50




If an equal volumes of the solutions 0.0322 M CacCl, and

0.0145 M NaOH are mixed, a precipitate of Ca(OH),

is predicted. Which of the following is true?

Solubility Product Constants at 298 K for the
compound Ca(OH), (Ksp = 5.0 x 10_6)

Qsp = 2.5 x 107 and a precipitate will not form

Qsp = 2.6 x 107 and a precipitate will form

Qsp = 4.9 x 1071° and a precipitate will form

Qsp = 8.5 x 1077 and a precipitate will not form

Manasra Academy

a)':S):a CacCl, J}\M Cra :\:\5‘...;.\.0 P}MM‘A A 1a)
o a8550.0145 M 5,55 NaOH Jslass 0.0322 M

4 Ca(OH), S5l 298 K aie 403 Juals oyl
(Ksp = 5.0 x 107%)

Gy OsSu Y @sp = 2.5 x 1074

Gy sy Qsp = 2.6 x 107

) OsSy Qsp = 4.9 x 10710

ey OSu Yy Qsp = 8.5 X 1077
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CHM.5.4.01.020.01 Calculate the average reaction rate using the rate of consumption of reactants or the rate of production of products Textbook+ example problem 1 + practice problems 50,51

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.

(Mm for Mg = 24.3 g/mol )

adslall e \Ll:?/‘j.lsj).l.:-‘h‘ v,..?.‘.é* :ﬂ io}._......'..bu'l vLGL’I._:
Mg + 2HCluq) — Hag) + MgClog)

bf::.‘!) var—L&:M &y ;‘n;‘ﬁgé}l—-w: Mg s SOl 13|

& e 20 33.00min 2 saa4.58 0

Tdiss [l Mg oY sesas IV Jeladl

24.3 g /mol = p saudaall 43 gal) AL

A. 0.02 mol/min
B. 0.04 mol/min
C. 0.06 mol/min

D. 0.08 mol/min

Manasra Academy
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o 0.22 M el e adolis &y 3 CHCl 5l ) 1S 15 5 Ol s 13] S Lai Ae s daiwgin ool
MOl /L.§ 50> 5 7l s I3 Jolisll d6 n Jane 20 coner! . Jolidll Lo 0154.00 50 42, 0.100 M sl

Calculate Average Reaction Rates In a reaction between butyl chloride
(C4HoCl) and water, the concentration of C4HCl is 0.220M at the beginning of
the reaction. At 4.00 s, the concentration of C4HqCl is 0.100M. Calculate the
average reaction rate over the given time period expressed as moles of C;HqCl
consumed per liter per second.

A. 0.01 M/s

B. 0.02 M/s

C. 0.03 M/s

D. 0.04 M/s

Manasra Academy 53




17 CHM.5.4.01.022.04 Interpret exothermic and endothermic reactions using the collision theory Textbook + figures 3,4, 5,6 51,52,53 54
The following figure is an energy level diagram for a Jelis Al (dada Ml JSE o
reaction. Pias A Jas ‘qsi
Which statement is correct?

1
- 3 ,
: : 3
I — Reaction progress —ee—- — e s —
1 2 3 4 4 3 2 1
activated activation aal, KYPOA|
A reactants roducts | gill e Latall
complex e energy Lozl il PERAN| =
B activation cant activated duct i KYPON| el 4a
reactants roaucts i\ I - a1
energy complex | 7 e Ly |5 ozl
C Ferck activation o activated el RN
roducts reactants - i A o
P energy complex AR | o o5l 5l
activated activation i -
D products reactants ESe i) il 3 i) sl
complex energy Lol & L)
Mahasra Academy : 54




What is the relationship between activation energy
and reaction rate?

Energy of Reaction
‘ ‘f} m Activated complex

CO(g) + NO,(g)

Reactants

Energy e—

Energy
released
by reaction

@ »
CO,(g) + NO(g)

Products

Reaction progress )i

A

Energy

¢ Jelitll e o Tankill Al (o BDI 8 L

Energy of Reaction

Reactants

e »
CO,(9) + NO()

Pery o
QP

CO(g) + NO,(g)

l

energy Energy
absorbed
by reaction

|

Products

s Reaction progress ee—]-

A. The lower the activation energy , the lower
the reaction rate .

B. The higher the activation energy , the faster
the reaction rate .

C. The higher the activation energy , the slower
the reaction rate .

D. There is no relation between them.

Jil g Jelitl) e pu (S5 Tanlidl) 28 8 BY) A

Manasra Academy

St ey o5& il ks 3 L) B
Uasl e jus ()5S0 Japlil) d8lde 8 eV C

Clegindidle 13 0Y . D
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CHM.5.4.01.006.01 Use the method of initial rates to determine the order of a reaction with respect to each reactant Textbook 67

o) 13¢d Ao pud) ¢y oil8 (o s AN (e (5 ¢ Jgaad) B A il glaal) o Jalaie)

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

Experiment | Initial [A]/ mol/L Initial [B] / mol/L Initial rate /1 mol/L.min
1 1.0x107 1.0x107 2.0x10™
2 2.0x107 1.0x107° 20x10°*
3 2.0x107 2.0x107 4.0x107*

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]

Manasra Academy 56



D AL Jelial Ae pu o cblelitall 3.8 5 s il AN Jgaad) g
The data shows the effect of changing reactant concentrations

on the rate of the following reaction:

F2(g) + 2ClO;(g) = 2FClO;(g)

Initial [F,(g)]/ Initial [C1O,(q)] / Initial rate of reaction /
mol/L ! mol/L ' mol/Ls
0.100 0.010 1.20x10°
0.100 0.030 360x10"7
0.150 0.010 1.80 < 10*
Which is correct for the order of reaction with respect to : dasana Al cllay)

the fluorine concentration and the overall order of reaction?

Order with respect to [ F,] Overall order
[ Fp] Jeldiall 4, Al A 0
A 2 1
B 2 2

o O
[
N

Manasra Academy




19 | CHM.5.4.01.006.01 Use the method of initial rates to determine the order of a reaction with respect to each reactant Text book + practice problems 67,68
DA Jeaadl (B ol Silaplaall e falais )
The table gives rate data for the reaction F A I Jaal) (4
CsHoBr + OH™ = C4HoOH + Br~
Initial [C,H.Br] Initial [OHT] Initial rate of reaction R =k [C4HsBr] .l
mol/L ; mol/L ; mol/L.s '
0.02 0.02 2.0 x 107 13 2l e gl Ao uall ez )
0.04 0.02 4.0 x 107 Ofise OH 38 3 el
0.02 0.04 280 ¥ 10_3 ( S-1 ) \;'5 k ‘;‘L\.a} Rl
0.04 0.04 40x107
Which statement is correct?
I. The rate expression is rate = k [C4HgBr] .
Il. The rate increases by a factor of 4 when the [OH—] is doubled.
I1l. The units of kis (S?)
A. | and Il only
B. landlll only
C. Il and lll only
DManas"a /uam 1] 58
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CHM.5.4.01.005.06 Write the unit of specific rate constant (k) for different orders of reaction

Textbook

65

Rate = k [X][Y]

DA A ) gild Bk liag A L

What are the units for the rate constant, k, in the expression?

Manasra Academy
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¢ hea A8 31 a Jo BN GAS 130 A puad) Gl Cilaa g A La

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

A. S
B. S

C. M.S
D. M/s

Manasra Academy 60




S0l A8 jur ol Aaauall Cilaa gl aa AU Aa jal) (e Jo Ul AS ju i gdas Adla) (o

Which combination shows a second-order rate expression

with the correct rate constant units?

Rate expression K Units
is ) o g8 k <aag
A M/S
rate = k[NH,][BE]
B g1
rate = k[N,O,]
-1 ¢-1
¢ rate = k[N,0,] M3
D rate = k[CH,COCH,][H"][L]’ MLst

Manasra Academy
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