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Perform interconversion between units of temperature and heat

Which of the following statements is true about the

two figures in the table below?

oLl Jgaall 5 Cul€All ety Lo dagaa 2060 ciljlaall (g

150 Cal

&!

5.0 x 10° J

Y

The energy in X is greater than in Y

The energy in Y is greater than in X

The energy in Y is 3.6 x 10° J

The energy in X is 355 Cal

Y 3 leie ST X 3 a3

X 5 lesa sSIY 3 asua)

3.6 x 105 J LAY 3 asla)

355 Cal (gLl X 3 asllll
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Calculate the amount of heat released by a substance as its temperature changes

When building bridges and skyscrapers, spaces are left between the steel supports 23y i) clie sl o cld ) &5 clacd] clably ) pead) sl 3ic

so that they can expand or contract when temperatures increases or decreases. 5l Gla pd Galdd g) adl 5 Ladic (RaST g 3050 K1

Calculate the amount of heat released from a piece of iron with a mass of 50 g 50 g Lgali€ waa dakad e dBlhalal) 5 ) ) dpa8 Gl
If its temperature drops from 50 C to 20 C 20 C A 50 C G 80 a A 3 cudaddll 1Y)
specific heat of iron = 0.45 j/g.C 0.45 j/g.C = yaallde 5il) 54 jall
500 J

675J

8351J

1500 J
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Describe how the same amount of heat affects the temperature of different objects of
the same mass

The same amount of heat is added to a 10 g sample of each of 0l e o i . . S s b
the following metals. If each metal is initially at 20.0°C, which A ')1lﬂ-“ e B0 g il bt ol )
metal will reach the highest temperature? i ges S 6 € 20,00C A B < AIGNN B ) jal) As o IS 1Y)

% Aa e 1 ) Juay

o saaJIST ey Sl walua,ll = 92eapinall Metal Ll
Calcium Strontium Lead Magnesium
0.647 0.301 0.129 1.023 J /(9.°C ) Specific Heatl 3.l 5lall
calcium & sdIST a
magnesium  psaial) b
lead abea il C
strontium PR g A | d
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Calculate the specific heat capacity of a sample given its mass and temperature

change
What is the specific heat of a metal that weighs 50.0 g and 333 Ladie 220]) oalais 50,0 g 4k U A 5l 5 ) o) La
absorbs 220 J when the temperature is increased by 12.0°C? 912.0° C _J)hay 30 jadl 4 50
0.667 J/(g°C) O A
0.725 Ji(g°C) O B
0.932 J/(g°C) O c
0.367 J/(g°C) O D

5

Logie 8313 JUast oLl gy 0301y Jaly pllad) oy o8

Differentiate between the system, the surrounding and the universe

5lal) Balash) b raua (b Laa o
Which of the following is true about the heat-pack
«-«

baall ) aBll) e byl adl Jiii |
Heat is transferred from the system to the surroundings.

aldail) I Jasaall (e 50 al) JEE b
Heat is transferred from the surroundings to the system.
OSSY A Jaaall g alail Byl jad) JE05

Heat is transferred from the system and the surroundings
to the universe.

(2]

M\Jew\d\uﬂ\wbj)ﬂ\dm
Heat is transferred from the universe to the system
and the surroundings.

Gl ST .5 GLE aa 4
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Identify direction of heat flow (For Exothermic and endothermic processes)

Which of the following is correct about the reaction with JSids maagall 4 — € :Aldaad 5 Uil Jsa s 2000 O gl
the equation: 4 — € ,shown in the diagram below? Lo
I AH > 0
.

Hprodurts < Hrrnrtmlt:
Heat flows from the surroundings to the system

AH > 0 .
. ”g—"ﬁ' <H.pwas Al

A ) Bl G JAIIE 3 ) el M1l

| S Py
£2 AH
-
A
| only Ladd | a
| and Ill only LEmsi b
Il and Il only L 51 c
I and Il only Laid g | 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

Unergy of Reaction e Las)l 28l0s

Bty
bl

Prodhuares £

—— i o —

Beaction progiii

oyl el ylalt feladly Blan Lo e (b 2 6!
Lidt winll E < gl E < ooelinlE O A
sl E< pipl E< kil ilE O B
Pl E<osd E<biliialE O C
wletinll E < bedt il E< wilsllE QD

8

dozedly CaiSly JlguaiVly el A pid L)) EleS Aslae

Write thermochemical equations for the changes of state (vaporization, fusion,
condensation and solidification)

Which equation represents the process of slal) (5SS Aglee Jiad Aalae s
condensation of water? . B

H,O() - HO(g AH =40.7K] a
H,O(s) —» HO() AH =6.01k] b
H, O — HO() AH =-40.7Kk] c
H,O() - HO(s) AH =-6.01Kk] d
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Perform phase-change calculations using enthalpy of fusion, vaporization,
condensation and solidification
5l 2o (KJ) Bangs Bl duaS Le colial JSAN Liliga
€100°C 5)ha dap 2ic clall 0 156.1 g
(18.02 g/mol (g5l ¢lall dd5all Ak<l)

Using the figure below, how much heat in (kJ) is required to
evaporate 156.1 g of water at 100°C?

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

i RO -

AHyp = +40.7Kk)

AH g = —40.7 k)

Enthalpy
Sl e

B T

AH = +6.01kJ
Solid AH_, = —‘6.01 kJ

.............. R ————
185 a
236 b
347 c
353 d




22026-2025 Jg¥1 oyl fuadll —pdize phe W1 slaS
10
e BV gy sl bt 31, S A 8,41 3%
Define molar enthalpy of fusion and solidification, and explain the relation between them
daaill 4] gall o ) jad) dad iiiaal g JSEI) (a0

Study the figure and deduce the value of the molar heat of solidification

A
______________ H,0(g)
AHyap = +40.7 k)
2
£
| —
w

............... H,0(s)
40.7 kJ a
6.01kJ b
~40.7 k] c
—6.01 kJ d
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Perform calculations using enthalpy of combustion

What mass of propane (CsH;) in unit (g) is burned to gim o 3l (Q) 52as (CoHg) sl AES L
Mg ) e a w2 (CaHg) ok

release 9985.5 kJ of heat?

C3H3 (g) o 509_ (9) e SCO:J_(g} 1 4H20(g)

flal u 9985.5 kJ Y

The enthalpy (heal) of combustion of propane -2219 kJ/mol o AH‘;'“.. Slaasll algal 5

o
AHeomp = —2219 kJ/mol (44.097 g/mol Sl sull iyl 211,

(Molar mass of propane is 44.097 g/mol)

66

110

154

198
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Calculate, using Hess's law, the AH of a reaction

How much is AH of the following reaction? A ol A 4ad 1
CO(., + 2“2(” - CHJOH“)

Use the thermochemical equations (a, b and c) Shown DEOW i ka5 b g s o) daasd) ) piin
A (0 +30 -0y AH = - 284 k]
b Hyy 504 = B0y A = - 286 k]
¢ CHyOHy +30y, + Oy + 20,0, M =-T727)]

12000 2

1 : #051k D
- > 10K ¢
#57k  d
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Calculate the Enthalpy of a reaction, using the standard enthalpies of formation,

If the enthalpy change of the following reaction SO Jelill ghall guadl 3 jull (IS 1)

is ~1368.4 kJ
~1368.4 kJ 52

CszOH(l) +302(g) — 2002(9) + 3H20(|)

What is the enthalpy of formation of C,HsOH, CoHsOHpy (S 8)ha ok L
H.Op COy Substance il
-286 -394 AH Al fassill 5lm
kJ/mol kJ/mol standard enthalpy of
formation

+142.9kJ/mol | a

+173.8kJ/mol b

-102.1kJ/mol c

—277.6kJ/mol d
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State Hess's Law —Describe the rules to be followed to apply Hess's Law

Olisall Jl& (31 aY Jelill 5 ) a dad miilal g JSEI )
Study the figure and deduce the value of the heat of reaction for
the combustion of methane gas.

CH4(g) + 205(g) — CO3(g) + 2H,0(1)

CH,(@ + 20,(9

AH, = -607 kJ

AHl’Xll - ‘.)

enthalpy —

' CO@ + 2H,0) + %2 05

AH, = 283 kJ

CO, (@ + 2H,0M

-324kJ 2
-980kJ b
-890kJ ¢
-1214kJ M
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Identify the standard enthalpy (heat) of formation of a free element in its standard

state
Which of the enthalpy changes in the following Bl Jied 26N CDlelill A ghall hadl 8 Sl (e !
reactions represents a standard heat of formation ¢ (AH{’) A8 (eSS
(AH) 2
1

>Noyg + Ozg) —» NOyq) , AH=+33.2kJ a

CO) + é Oy —» COyq ,AH=-283kJ b

2S(s) + 30599 —» 2805 , AH =792 kJ c

OFe,0:5 — dFey + 305, , AH = 1625 kJ d
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Calculate the average reaction rate using the experimental data

JoUill A e g s 3 0.10 M (N 0.22 M (e CoHoClS 5 J8 13 Je i) 4e po hacu gha uaal

Calculate the average reaction rate if the concentration of
decreases from to after 4 s from the start of the reaction.

C4H9Cl +H,0 — C,H,OH + HCI

0.13 mol/L.s

0.33 mol/L.s

0.03 mol/L.s

0.01 mol/L.s

$pedl o515 BUE as 14
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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

DU (d) pasl A Ginall pilealll 08 uaiS JoU gl ¥ 13
Why the collision fails to produce
a chemical reaction in the figure (d) below?

.z

0 Carbon o ’ o '
S| @6 @ @3 ¢
‘ Oxygen — — -_—— — — — —
Collision Rebound Cobision Rebound
et Js ) pmani J3)
0 © °
D’ S S - O P& O«
—C;Ilm;t_ A(m-ggd (pm Products —(.dh: .R_.ebou—\-d.
PR, 2y - a )
Incorrect orientation Gnua 8 slay) e
Correct orientation Caa slasy) b
Insufficient energy AAS 2 Ak c
Sufficient energy Ads k) d
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Describe the relationship between activation energy and rate of the reaction

Arrange the following reactions in ascending order  4s ju AV ) &e s J8Y) (e Las Ll 4000 C8le L)) o
from lowest rate to fastest rate .

/\\
f 15 kJ/mol

\ l-‘okJ;’le

reaction progress

I11 I1 I

potential energy
T
potential energy
T

lowest rate II . I —_— III fastest rate ey SY) III 4— I <+ I] As e JBYI
lowest rate I ——bII b III fastest rate Ae yu JiSY) III Q——I] <+ I Ao JBYY,
lowest rate III——’I] o I fastest rate Ao pu iy I -+ - IIQ—-— III Ae pu JBY

lowest rate II ——bIII—-—P I fastest rate Ae SN IQ——IIIQ—-— II Ae e JBV)
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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 :

has the following rate law Rate = k[NO]Z[OZ]

if the concentration of 03 decreases by half, what

2NO(g) + Ox(g) = 2ZNO:(g)

happens to the reaction rate?

Reduces to one—half

Becomes double

Reduces to one—quarter

Remains the same

17

il ) i

: sl Jeli)

Rate = k[NOJ?*[0,] Ju) depudl (58
¢ delal depud Gang 1l el ) Or 385 Sl 13)

o A
OB

O C
oD
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Use the method of initial rates to write rate law of reaction

Given the experimental data in the table below and using the mile ) 4ada Laxisiusy slial Jgaall (o Aaanl) Slibal) A8 yea

method of initial rates. LAl
What is the rate law for the following reaction? T A Jell e ju (938 L
aA+bB - products(zs)
Experimental Data o jail) Uil
By de ) Smy) 3Sal Sy Kl )
= = 4_! -
Initial Rate Initial concentration [B] Initial concentration [A] 'PJ
mol/(L.s) (M) M) Trial
3 0.763 0.273 1
9 0.763 0.819 2
12 1.526 0.273 3

Rate = [A[B2O A
Rate=[A][B] O B
Rate =[A]’[B] O C
Rate=[A][B2 O D
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Explain the function of the specific rate constant (k) in rate law equation

b laa JS e Ao ) (5B b kA gl e pud) il dah Aalia

e il 38 5

Jaadl 3 g
g 3l S 5
5l da

Blwlimn|e

w
L
[
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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

The rate law for the reaction: A + B + C - products A+B+C -y lelallde,d oyl
is : o
_ 2
Rate = k[B]?[C] Rate = Kk[B]“[C]
Ifk=6.92x10 "7 L?/(mol".s) k=6.92x10"5 L2/(mol’.s) ys 13

and [A]= 0.175 M, [B]= 0.230 M ,[C]= 0.315 M. [C]=0.315 M. [B]=0.230 M. [A] =0.175 M,
What is the instantaneous reaction rate? thaliall) Jo Uil Asju b La

1.15x107° molj(L.s) | A

8.77x107 mol/(L.s) | B

6.41x1077 mol/(L.s)

5.01x107° mol/(L.s) | P
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Calculate the instantaneous rate of reaction from experimental data

N2Os5 IS Jelis ity
2N205 — 4N02+ 02

Rate = k[N,0Os] (W s ) OB A OIS

k=1x107 s Loyl de ) Cul dagd O conds 131
[N,O5] = 0.35M ;55 065 bais Glasell) folid) ds s Lo

5.5 x10° M/s

3.5 x10°% M/s

2.3 x106 M/s

8.5 x106 M/s




22026-2025 Jg¥1 oyl fuadll —pdize phe W1 slaS
24

o g gty sl (ST sl JleS) 015V Cinay

Describe chemical equilibrium using reactant and product concentration-time graph
or particulate diagrams

The graph below shows the change in the concentrations of Aaslally Alalinadl dlgall 3805 s sliaf ) sl el
reactants, and products during the reaction of nitrogen and RE Y Csag gy Spmg mall ol i
hydrogen to form ammonia. fmina 4:.19 L sl
Which of the following is correct? Resctant and Product Goatontration v Time

I sapg ph declall alpadly ilalasel Spalt 30

The concenfrations of the reactants increase at first Glad Aol Myl slp sl O A

The concentrations of the reactants decrease at first Aol A Alelidl slpall 3815 el O B

At equilibrium, the concentrations of products increase Aol Apadl 5815 Al Y 2 O C

At equilibrium, the concentrations of products decrease Apclill dlgall 3815 allzm i) e O D
23

il g OOelill O Cub e S

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

What is the equilibrium constant expression e Au Jalall AV culs s L

for the following reaction?

Ci + H:Op = COy + Hyy

[CO ][H; ] a
[C1[H20 ]
[co][H; ] b
[H20 ]
[CO1[H;]
[H,0 ] d
[Co][H]
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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

The reaction below reaches equilibrium at a certain temperature isea Bla Aoy 2 SEY) Alla I sl e lil Jeas

2NbCl, ;, = NbClyg + NbClsy,

, Ko = 6.90 =107, If the equilibrium concentrations are: gt O Sl el 1Y ¢ K = 6.90 107

NbCl; = 0.450 mol/L, NbCls = 0.0380 mol/L

What is the equilibrium concentration of NbCI,? ENDCI, J o)) 585 L

1.69 mol/L a

2.75 mol/L b

‘l-gﬂ |T|'CI'|.|"L c

sesmoll  d
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Explain the effect of changing temperature on an equilibrium system

Which of the following increases CH,CHO production in ) sl CH;CHO - Wil saly JI sap o e g
the following equilibrium equation? 2.l

Decreasing temperature  g)hall dajs ks | 1

Adding a lol of water oL\ e ajpdl dilal | 2

Adding a catalyst Glea Jale Al |3

Adding a desiccant —hina ale Ul | 4

Increasing temperature ghall dapas| 5
1 and 4 4,1 a
1 and 2 24l b
3 and 4 4,3 c
4and 5 5,4 d
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Explain the effect of changing the volume and pressure on an equilibrium system

What will be the result if the volume of the f A Jolidll glo g paa i dadi L
reaction vessel is decreased for the reaction?

Hag) * l2g) = 2HI)

The concentration of the product increaes il S 5y a
The equilibrium shifts to the right Cpadll gad ) 31 4
The equilibrium does not change OV AN el Y
The equilibrium shifts to the left Sl g2l o) B el
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Explain the effect of changing the concentration (Adding reactants or removing
products or adding products) on an equilibrium system

The chemical equilibrium system used to produce ethane C,Hg is: : g0 CyHg ) gl A axdiedll Al Gy aUas

C2H4(g) + Hz(g) + (heat) a,ldl = CzHé(g)

Which of the following increases the ethane C,H¢ production? $CoHg QY 2l (e 2 JPATRVV L_gT
Alaill CyH, a8l 1
Adding C,H, to the system
aldall o Hy Al 2
Removing H, from the system
BlAl iay 815 3
Increasing temperature
aaall s 4
Decreasing volume
A
1,2and 4 4521
2.3and 4 45 3.2 B
C
1.3and 4 4531
D
1,2and3 3521
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Explain the effect of a catalyst on an equilibrium system

Which of the following factors will NOT lead to an  $aadill saldl 48 5y ) o ) 400 L gl
increase in the amount of substance produced?

Adding CO to the system e@, S co AiLia)
Removing CH3;OH from the system ?Uéﬂ'l (| CHsOH L.I:\a
Adding H:z to the system alﬁ.m U'“ Ha ;\Al.m!
Adding a catalyst to the system ?Lg_m o s FEA

Sl 05113 Gl § ekl Gl (ol 50




