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Perform interconversion between units of temperature and heat

Which of the following contains the highest ?Cal gl Chaadl e dsaS sl o sns bl sl

nutritional Calories? @7

E= .
5 1000 cal
86.5 k 9600 J GG
10 Cal a
9600 J b
1000 cal (o4
86.5 k d
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Calculate the amount of heat released by a substance as its temperature changes

When a 88.2 g piece of hot alloy is placed in 1759 2 88.2 g kS Lale iSuu e dakad pay 2ic
175 g of cold water in a calorimeter, the lemperature e 3Sudl 5la d550 J8 . uall€ 8 35U Ll (e
of the alloy decreases by 76.4 °C, while the 15.6 °C iy ol 5l a0 a5 iy « 76.4 °C
temperalure of the water increases by 15.6 °C 2J] (9. °C) saay Al dge gill 5)lall L

What is the specific heat of the alloy J/ (g.°C)?

The specific heat of water = 4.184 J/(g. °C) 4.184 J/(g. °C)= slall Lue il Gj,ad
" B | a

- : } - 2.4 b

t B s 0.809 c

K - 0.129 d
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Describe how the same amount of heat affects the temperature of different objects of
the same mass

Equal masses of magnesium. concrete, iron. and barium . w13 . 015 R
q &t S as Ml g uaadl gl All ga peinall e 4 gludia JIS S 5

Soobaill s il Lo dgie jl Baadl udil g 28 gl pus A el

Tag ) m A o B S8 g Y1 ol gl

were left underthe sun at the same time and for the
same duration. What is the ascending order of those four
substances according to the increase in their

temperatures?

ps¥ p3papiial Llopddl | lron sl | g petance sald

barium | magnesium | concrele

J/(9.°C J 5l
0.204 1.023 0.84 0.449 [ (97C) 3=yl wad

| Specific Heal

a
- magnesium — concrete ___, iron— 5 barium
apecinadl e—— uaall —— ap il Ll Al b
- concrete —— barium —» iron —— magnesium
.‘._)&&!‘Q—ML‘)Q.“ ¢_?,=|)LJ\ «— 2% _” | c
-magnesium —» barium —» concrete ——» iron
?M“_?”zu‘ Q—LL—‘)h.“ P — .‘.).‘.;.“- d

Iron —» concrete — barium ——» magnesium
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Calculate the specific heat capacity of a sample given its mass and temperature
change

When a 58.8 g piece of hot alloy is placed in | 125 g .2 58.8 g 4aliS 4idlu 4 (e dakd g g e

125 g of cold water in a calorimeter, the On Al 5 A 0 A0 s A3 sl (e
temperature of alloy changes from 606.1°C to slall 3 4y 43 adi 5 Ll 500.0°C ) 606.1°C
500.0°C, while the temperature of water 10.5°C )iy

increases by 10.5°C.

What is the specific heat of the alloy? FAS ) adgd 4 5il) 5 ) ol L

Knowing that the specific heat of water at S slall 298k (25°C) Lis 4 5ill 5 ) Al oy Lale
298 K (25°C) is 4.184)/(g.°C) 4.184)/(g.°C)

0880)/gc) (O A
1.13J/(g.°C) o B
1.02 J/(g.°C) O C

0803)/g'c) QO D
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Differentiate between the system, the surrounding and the universe

Al Bakasl) (2 e L Laa o)
Which of the following is true about the cold Pack

a3l 83laS
INSTANT
GOLD PAGK
. » % ]',

I

)
e NH4NO315)

4—— Inner bag of water

2 alall o WL513 JusS
¥ TR e L
sINGLE USE ONLY

baaal) ) aUail) o 3 ) al) JESE 4
Heat is transferred from the system to the surroundings.

aUail) ) Jsal) e B0 ) S5 b
Heat is transferred from the surroundings to the system.

Sl ) Jaaall g AU ¢y B Al R

Heat is transferred from the system and the surroundings °©
to the universe.
baaall g adaill ) oSl (e B0 jad) JEiS 3

Heat is transferred from the universe to the system
and the surroundings.
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Identify direction of heat flow (For Exothermic and endothermic processes)

Which of the following is correct about the reaction with | sLa JSil md sl 4 - € jaddaad g3 Joll o s 40D Sa 4!
the equation: A4 — ¢ ,shown in the diagram below?

I AH > 0 AH >0 J
. Hzrodud: < Hr'nrmnu H,_a,.; < ".asu R
. Heat flows from the system to the surroundings Bl I ABD e S5 2l an
| —— -
51
% 2 AH
.::';. .
_____________ - AOSEAN.
| only haid | a
| and Ill only BEE 1 b
Il and il only Gk s 1 c
| and Il only SR [ IPY | d
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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

represented by the graph below? Al Jal Al o
1 ‘ ‘,' “)

CO(g) + NO,(g)

Energy
Al

o »
CO,(g) + NO(g)

— el s e—

Reaction progress

=33l Jautinll dala Jdelall e asalal) a3l
T alelad) slgal)
Products Activation energy Energy released by A O
Reactants
reaction
all e daall ZE vl 25U gl
Aol 3y delall g aaalal) 2l Lol dills sl O
Energy released by Activation energy Products B
Reactants
reaction
Jasdnl) dala =3lgill delall pe daalall
Aleladl Jed) =
lsol Activation energy Products Energy released by c O
Reactants .
reaction
delall e daaldl asll =algill Jastnl) 23la
= Aol Jyal) y
Energy released by Products Activation energy D O
’ Reactants
reaction
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Write thermochemical equations for the changes of state (vaporization, fusion,
condensation and solidification)

plal) daad dles Jial Adalaa (o

Which equation represents the process of
solidification of water?

H,O(l) - HO(@ AH =407k a
H,O(s) = H,O) AH =6.01k] b
H,O@g — H,O() AH =-40.7K] c
H,O(1) — H,O(s) AH =-6.01k] d
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Perform phase-change calculations using enthalpy of fusion, vaporization,
condensation and solidification

Using the diagram shown below. Whatis the ~ 3.50 mol S sio AH e Lo colisi mla gall A3Uall inia ik g
A H value when 3.50 mol of water condenses? felall e
) D Sl il
t H;0(9)
AH,,, = +40.7kJ

AHegng = —40.7k)

— A b

AHy, = +6.01kJ
AH, 4= —6.01kJ

H,06)

(- 85.0KJ) a

(+115kJ) b

-142k3) | o

(+142KJ) d
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Define molar enthalpy of fusion and solidification, and explain the relation between them

Which of the following statement is correct according to the  fsUal Js&) e 1iads) dasaua A0 @) jlad gl
diagram shown below?

H,0(g)
AH,,p
E 3
g .‘t Af"u:mcl
53
H,0M
AH!ui
AHscuhd
H;O(s)
The system energy decreases as ice melts and then o i Al ol lgeail i AU A8 JE
evaporates a
The system energy increases as water vapor condenses saaal A plall iy G ae AU AR & 3
and then solidifies b
B el B b clles mR gy clall AL cldes el
. ) . - C
The vaporization of water and melting of ice are considered
as exothermic process
The condensation and solidification of water are 30l 5a kb saaady plal) iSO ililes et d

considered as exothermic process
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Perform calculations using enthalpy of combustion

What mass of sucrose C;,H,,0,; must be burned 8466 kJ 7z i caw A C13Hp0y; g Kl A L
in order to liberate 8466 kJ of heat? Byl
Molar mass  adgall 25<I) AH oy Formula daual Substance saldll
342.3 g/mol —5644 k] /mol CyHyO0n Sucrose S

171-1 9 a

¥
N
o
1
Q
o

W
—
W
0
Q
(g)

684.6 g d
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Calculate, using Hess's law, the AH of a reaction

What is the enthalpy change A H for the reaction oliol Jelall AHghall (gaddl 3 il jloda Lo
below?
—
NO,+0O,—NO, AH=?
using the following equations: R | I K PO R PR
0,, — 20, AH= +495K
20, — 30, AH= —427K
8 2(g)
2 + Oy AH= —199K]

NO, +O,, — NO

-562 kJ a
-233 kJ b
-1124 kJ c

-1206kJ d
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Calculate the Enthalpy of a reaction, using the standard enthalpies of formation,

S comb

C3H7COOH(|) 4+ 502(g) — 4C02(g) + 4H20(|)

Q
-~

1T £3LarSTI Aslall s oy 55151 o 0 ey Lmis

4C(S) + 4H2(g) + Oz(g) — C:sH?COOH(]) AH = —534 k]

AHj

—394 kJ

—286 kJ

oSl el

COyg)

H 20(1)
-562 kJ
233 kJ
-2186 kJ
-1206kJ

13
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State Hess's Law —Describe the rules to be followed to apply Hess's Law

R 0Pl 2 Sl
Olglas B4s g By Sglas 3 Jolidl & slgm ALU Al AHL folidi 3y~ @
Jodl e gx @) lghadt o g 4 BEWN 315kl Jelad) 3 A1) S1l) dab o i 5T AHL Jelidi 3> @

Sl Jeldill 2 AH 4ad wal
A — C NG =%
10 kJ

G Cuale 1)

20 kJ A ——ds B AH =-10kJ

C ¥ B — o C AH=-20KkJ

+10kJ 2

-10 kJ

+30 kJ c

-30 kJ d

$pedl o515 BUE as 14




22026-2025 Jg¥1 oyl fuadll —pdize phe W1 slaS
15

ol G131 8y Al (s B 3 Ol el L b pialy Sl bl 0SBy 3%

Identify the standard enthalpy (heat) of formation of a free element in its standard
state

What is the standard enthalpy (heat) of formation AH} ¢ 80; Sl AH} Aol (psall Bl Lo

for 80; compound?

25(s) + 30,(g) — 2S03(g) AH = -792 kJ

2192k O A
-396ki O B

+1584 ks O C

+792ki O D
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Calculate the average reaction rate using the experimental data

When the chemical reaction el e lid ¢ 2l de

is carried out under certain conditions, 95 %10 "Ms ! e 3o . o 3
- 2.0 X Ms ‘s A elada) Jans Al B 0

the rate of disappearance of Ais 2.5 x10 > Ms . ' ) s A sEES

What is the concentration of B after 2 sec CANE 2 ajduosSusll B oSS W
2.5 % 10°° M a
1.0 x 107 M b
2.5 x 10 "M c
5.0 x 10 M d
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List the two conditions, according to the collision theory, that must be met for a
collision between reactant molecules to be effective in producing new chemical species

Jlad adbai & gand (g 59 s Jilhall J gaalls e gall (e 5|

S S5 |1
WS alk | 2
g =
JMa sy | 4

Liag g q a
L#3s 2 b
Ligy3 ¢
Lisgy 1 d
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Describe the relationship between activation energy and rate of the reaction

&ﬂ\&ﬁﬂ‘uﬁ&&)@é‘&}dﬁﬂi&jh

Al —

O 3e L2t

21831

E— Jelal — -

IJM\Q&FQ&M\OﬂJSJlJﬂwL&dﬁm|

2JM1g§&ﬂldﬁLmioJSg35JiJﬂlmhchm1

]JM‘QE}JJ&&H‘OJ&}JSJ‘)&“JJ&&@\

ZJLLAA]“E’A&JM‘JQLW‘Q"S&JSJ!JA.UJJ&&M‘
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Explain how the exponents in the rate equation for a chemical reaction relate to the
coefficients in the chemical equation

The chemical reaction : ) Shasll Jelill
2NO(g) + O2(g) — 2NO2(g)

has the following rate law Rate = k[N0]?[0,] Rate = k[NO]?[0,] Jul desudl (1538 &

if the concentration of NO decreases by half, what ¢ Jel@ll desud Soang Bl ccaadll I NO 585 a3

happens to the reaction rate?

Reduces to one-half haalll ] it O A
Becomes double el maal O B
Reduces to one—quarter el J paiss O C
Remains lhe same & LS a5 O D
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Use the method of initial rates to write rate law of reaction

Using the experimental data in the following table, fdelil) depudl 098 La ¢ JUEII Jgandl 3 Ayl SUL) Laadiud

what is the rate law for the reaction?

aA + bB - products
Ay deydl Y| 58 Gy 58l Lol
Initial Rate Initial concentration Initial concentration Trial
(mol/(L.s)) [B] (M) (4] (M)
3.00x107 0.273 0.273 1
3.00x107 0.273 0.546 2
6.00x107 0.546 0.546 3

Rate = k[A] O A
Rate =k[B] O B

Rate = k[A][B] O C
Rate = k[A]’[B] O D

21

i ) 08 Aslan & &egdl Ao pudl Gl ailes mig

Explain the function of the specific rate constant (k) in rate law equation

The chemical reaction : f el Jelal

2NO(g) + Ox(g) = 2NOx(g)

has the following rate law Rate = k[N0]?[0,] Rate = k[NO]?[0,] A& depull 6 &)

Which of the following is the correct unit of the specific K sl Ao judl il dasaal) Saagll g L Lee

L/(mol.s) O A
>/ (mol’.s) O B
s' O C

s OD
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Calculate the instantaneous rate of reaction from experimental data - calculate the
concentration of a reactant using the instantaneous rate of a reaction

Calculate the instantaneous rate of reaction

at the time 3.7 s

1.00

2H,0; — 2H,0+ O,

= 080 B
(-]
E
= 060 \
=
= N
0.40 |+
Q.
T BRI TE =
[e—— |
020 [ <! N
! \\_
{ At ™~
012 3 456 7 8 9 10 X

(s) (pa3d!

21

SW1 Jolial) dfasll) @‘-*-zgh Joladl i s !

3.7 s i ke
0.01 M/s a
1.8 M/s b
0.09 M/s c
3.7 M/s d
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Calculate the instantaneous rate of reaction from experimental data

The rate law for the reaction: A + B + C = products AtBkCghy soaMldagd i
is : 5 ‘p
Rate = k [A][B] Rate = k [A][B]?

If k=6.92x10° L?/(mol’.s) k=6.92x1073 L?/(mol*.s) ;s 13
and [A]' 0.175 M 3 [B]' 0.230 M ,[C]' 0.315 M. [C]'().315 M. [B]'().23() M« [A] =().175 M,
What is the instantaneous reaction rate? taahalll Jolidll dsyu A L

1.15x10°° mol/(L.s) | A

8.77x10"7 mol/(L.s) | B

6.41x10"" mol/(L.s)

5.01x10°° mol/(L.s) | P
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Describe chemical equilibrium using reactant and product concentration-time graph
or particulate diagrams

Which graph represent the et s e TR B s ‘
relation between concentration IS AN il G 48] Jiay (Al a5

change during the irreversible ¢ pualSadBU Je i) o) a3l
reaction

Concentration
Concentration

Time Time

Concentration
Concentration

Time Time

25

L) 8 OOelal O Y1 Syl s S

Write chemical equilibrium expression for a heterogeneous equilibrium system (Keq)

In the following table, what is the correct equilibrium 3 Jelill moaall SV Sl el La o ST Jeaall B
constan! expression for the conresponding reaction? 4l
Bk | o
[ #.][1,]
— H.lg) + I2(g) = 2HI(g) "
[HI
[ Na,CO,|[CO,|[H,0] 2NaHCO,(s) == Na;COyfs) + CO,lg) + H,0(g) :
[NaHCO,)
[CH, 1LH;0} CO( 3H CH H,0
+ 3H, s +
l('()“Hzl‘ 2) 28 «(8) 20(8) c
Lot (s) (s) (g)
. = + D
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Calculate the equilibrium concentration of a reactant given the concentration of other
reactants, products and equilibrium constant at a certain temperature

What is the value of K, of the following f A Jeliall K, 48l
reaction? N204,, ¥ 2ZNOy

ied OV die 38050 L Ll

The equilibrium concentrations are: [N,0,] = 0.0185 mol/L
[N,0,] = 0.0185 mol/L [NO,] = 0.0627 mol/L
[NO,] = 0.0627 mol/L
0.213 O A
000545 O B
170 o C
339 O D
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Explain the effect of changing temperature on an equilibrium system

Which of the following increases CH,CHO production in Sy sl A CHACHO 2l sal Al gap b e 1
the following equilibrium equalion? dahah |
C;H,(g) + H,0(g) = CH,CHO(g) AH = ~151kJ
Decreasing temperature sl dae atd | 1
Adding a lol of waler elad) L el ddlial 2
Adding a catalyst e Jale Alal| 3
Adding a desiccant higea ale Wl | 4
Increasing temperature phal dap ad)| 5
1 and 4 4,1 a
1 and 2 2l b
3and 4 443 ¢
4and 3 554 d
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Explain the effect of changing the volume and pressure on an equilibrium system

When lowering the piston in the figure below, what Giasn 13ke oLl J<AN s Jad ) Ga€all e nie

happens to the next equilibrium reaction? ¢ a0 oIy Jelal
12
. |-— e
Y . s »
s °
o. L ‘

CO(g) +3H2(g) — CH4(9)+H20(9)

The equilibrium shifts to the left Dbl sas IV auzage 213 a
Increases the co_ncentration of H, 7 1% Hy 55 Ge ui b
The equilibrium shifts to the right - Osadll sai OBV aiage # 3 c

Decreases the concentration of CH, o CH,; <5 Ja
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Explain the effect of changing the concentration (Adding reactants or removing
products or adding products) on an equilibrium system

SOV QUi e Ny Cong il Sl S5 505 i i ol oy 3

Nz(g)+3H2(g) : 2NH3(9)

Dbaadl gad 1Y) aiiaga ~

Hy 35 e

Oaad) 523 QY aase =l c

NH3 555 (e Ji& d
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Explain the effect of a catalyst on an equilibrium system

Which of the following factors will NOT lead to an  $iadull ssldl LS sy ) go o Al )l
increase in the amount of substance produced?

Nz(g)+3H2(g) p— 2NH3(g)

N2 (g) 38 5834
gle gl FEEN Julas

L) 344 )

S| 051 /3 Gl § ekl Gl (il 50




