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Revision — Eo — T1- Coverage 1 S 2026/25 — T1 — chemistry — 11 Adv
\Q
"I/ & -
<= Revision | Ch emlstryl MAdv/TI &
gl P§J i) il sty ‘!,a a2 el dadall PEJ
1 Perform interconversion between units of temperature and heat Textbook + table 1 + 5,6

"BJ\_);.“}EJ\);.“3@))&\&3%&@);3\&9&&L’g‘)*

Example problem 1 +
Practice problems

PRACTICE Problems

1. A fruit-and-oatmeal bar contains 142 nutritional Calories. Convert this energy to calories.

a) 1.81 x 10 Cal —— cal

b) 1.8 x 10°
() 1.42 x 105 ] 142 CAl 1°°:’° - =1.42x10° cal

d) 2.80 x 105 G4

2. An exothermic reaction releases 86.5 kJ. How many kilocalories of energy are released?

kfh —— cal kcal

b) 21.41 1000 4 . 1 odl 1 keal

X X X = 20.67 kcal
¢) 2581 865K x XJ " 3184 J " 1000 odi
d) 2.80 x 10°

3. Challenge Define a new energy unit, named after yourself, with a magnitude of one-
tenth of a calorie. What conversion factors relate this new unit to joules? To Calories?

M S5l 5550 a0

|a) O4184J , 1)(10-4 Call 1M=0.1cal 1M=0.4184)

b) 4184 J , 1x10% Cal : 4134 J

¢) 41844  1x10°Cal | OVSX T g = 04184

d) 41.84J , 1x102 Cal L/cal Cal i

0.1 g4l X To00cal = 1x10* Cal

4-

uch energy in joules is supplied by a 9170 Calssas Jtad) A g g Uag 5 (A (J) Joadl Baa oo A3l )ika La

1st containing 170 Cal?

) 711 x105J | cal ——  cal J

b)5.21 x 10° J 4

) 6 170 G4l X 1000cal 4184 T _ 14500

c)6.03x10°J 1 Cal 1cal _ 2.11 x 105J

d)2.81 x 10* J -
5- .n exothermic reaction releases 90.5 KJ 90.5 kJ 5 all 3 jth Jelii lthy

| How much energy is produced in kcal?

Tkeal 3aa g Aailill 48Lhl) )\aa oS

a)5.210 K ] . al keal

b) 25.2 v y

c)0.125 : x 1000 1 1 1 keal _ 54 g keal
6)21.6 WSk X T X 2784 7 " 1000 od

Khalid Esmaiel

sle ) ém
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6 - Exam — T1 -22/2023 :

2026/25 — T1 — chemistry — 11Adv

Which of the following contains the highest

nutritional Calories?

?Cal A1) prad) 30 23S s o gy L Laa 6

1 Cal

KE

KHALID ESMAleL

1 cal

O 10 Cal
@) 9600 J
1 cdl , 1 Cal =2.29
X =2. Cal
9600 X T84 s 1000 cAl
10004°, 1 _c4i 1Cal  -3p67cCal
O 86.5 kJ 86.5 4 x Il x 1000 ¢4 “
. 1 Cal _
1000 cal X 1000 of| 1 Cal
O 1000 cal
7- Exam —T1 -2022 :
Which of the following statements is true about the olial Jgaall & ClSAL Glat Led daasa 30N &Ll éi
two figures in the table below?
150 Cal 5.0 x 10°J
Y X
(O The energy in X is 355 Cal 355 Cal (gslé X 3 dalkl)
(O TheenergyinYis 3.6 x 10° J 3.6 X 10° J sls Y i asll)
O The energy in Y is greater than in X X &l S8y & asall
O The energy in X is greater than in Y Y &l SIEX o 43\
Cal cal J
c 4184 J
150 Gl x 1000ca - 6276001

6.3x10°]

sle ) ém
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8- Exam

2026/25 — T1 — chemistry — 11Adv

— T1 -2023/24 :

are released?

2 mole of ethanol releases 653.4 Cal of

energy during combustion. How many kilojoules

S .3y U A8 e 653.4 Cal Jgly) (e Jse 2 )5a)

f ok Jea slS

3
a) 2.734x10% kJ . . | .
b ) 1530 X 103 kJ 653.4(3/4 X 1000 c4l X 4-184){/ X 1 K - 2738 Wy
. 164 Tedl T 1000 5, 23100k
c) 1.600x 10% kJ
d) 7.800x10% kJ
IV sl a8 aladl) miU UKl A aa el | dadall a3
2 Describe the relationship between the specific heat capacity of a
substance and the resistance to change in temperature
5l At & i) Ao glie o UL IE N M -
) geall B alail) il Sl A sl [ dadiall 8
4 Calculate the specific heat capacity of a sample given its mass and
temperature change
BJ\);.“%JJ&M\L}GA}\ABJM@}H\SJ\)}ML'):\:\:\EM‘M

1- The corresponding table shows the specific heat of four metals a sample of each
was placed under the sun in the same time and for a specific period of time.
Arrange the four metals according

their increasing temperatures. specific heat metal
( starting the highest from the left ) (Jlg.°C)
a)Al —> Fe ——> Ag ——> Au 0.897 Al
b) Au —> Fe ——> Ag —> Al 0.129 Au
0.449 Fe
Ic) Au —> Ag ——> Fe ——> Al | 0325 A
d)Al —— Au ——> Ag ——> Fe

the following

The same amount of heat is added to a 10 g sample of each of

metal will reach the highest temperature?

metals. If each metal is initially at 20.0°C, which

AN S e e JE A 10 g ) B el A Gl Gl
s SN (6 ¢ 20.00C A 318 J8 A0 B ) el A e S8 1Y)
5 A s Aol ) Jeas

IKE

KHaLID ESMaleL

Metal il Specific Heat 4= 531 51 _all . .

Beryllium s ! a
Beryllium a s 5! 1.82]/(g°C)
Calcium a sl 0.653]/(g°C)

i Ji<ll

Copper il 0.385]/(£°0) Calcium ¢ b
Gold w3l 0.129]/(g°C)

Gold s c

Copper

_;,..‘A;h

sle Al éLu.a'
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3-Exam — T1-2022:

The following table shows specific heat of three Sl O dee i) Blall ey U Jyaadl
metals:

Metal il Fe Pb Zn

specific heat  ie i 1)l 0.449 J/(g.°C) 0.129 J/(g.°C) 0.388 Jj(g.°C)
If 1.00 g of each metal is heated to 100°C and 1009 N ,..1_..;.[, 100°C 3 58 S 5 1.00 g a1
added to 10.0 g of H,O at 25°C in the three solial JS2p o S Aala) ey B0 5 25°C 2= HO

separate glass beakers as in the figure below,

— - ]—- - = -~
Fe Pb Zn
PR PR e =
-.-"'- -—ll-. —ll"
what is the order of the final temperalures Y L IR e LandSU Al Bhad) Silayd il L
of beakers from the lowest to the highest?
r;n r_;f [T-h b) | F-f Inf | rh#
a) ".-.—.--j -* |"_._'_-.- -*. = L--'-— il -‘* I‘---.j' Irt_
1 3 2 3 1 2
= — .I:_—___. —_ r-'____,..-r = - - 'i': e
In Pb E Pb Zn Fe
O L L Q) -2l
1 2 3 2 1 3
J)gudd) aB pbal) @3l QLS A aa jall | Asdal) oB
3

Yol Ladiine Ui 5l A a9 LgaliS Uyiad b olaic Yhoibe Al Az ol 5,1 o) cisny

Q=mcAT ( Jin
PRACTICE Problems

4. If the temperature of 34.4 g of ethanol increases from 25.0°C to 78.8°C,
how much heat has been absorbed by the ethanol?
( the specific heat = 2.44 J/g.°C)

a)5.24 x 10 J g =cx mxAT

b) 4.52 x 10% J Q =244 x 344 x (78.8-25)
c)6.03 x 10%J q = 4515.73

d)2.81 x10*J = 4.52x 10%J

sleal) ém
Khalid Esmaiel
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5. A 155-g sample of an unknown substance was heated from 25.0°C
to 40.0°C. In the process, the substance absorbed 5696 J of energy.

What is the specific heat of the substance?

a) 2.45 J/g.°C

b) 0.45 J/g.°C

Cc

) 1.83 J/g.°C

d) 0.129 J/g.°C

6. Challenge A 4.50-g nugget of pure gold absorbed 276 J of heat.
The initial temperature was 25.0°C. What was the final temperature?

( the specific heat =0.129 J/g.°C)

g =1cx mx AT
_ q
¢ = mx AT
c = 5696
T 155% (40-25)
C = 245 Jg°C

g = ¢c X mx%X AT
| a) 500.5°C |
b) 497.2 °C 276 = 0129 X 45%X (T,—25)
c) 298.1 °C
d)611.2 °C T; = 5005 oc
1- Exam —T1 -2022 :

If 250 g of ethanol at 75.0°C loses 4655 J of heat,
what is the final temperature of ethanol?

(Specific Heat of ethanol = 2.44 J/ (g. °C)

5hall e 3aeS 75.0°C a5 ha A JelaY) e 250 g i 1))
Il Aleall 55hal) daya Lad L 4655 J s jlaia

(2-44 J/ (9- °C) » JIs3idU duc il 3)5a0)

q C X mx AT
-4655 = 244 x 250 % (T;-75)

@) 82.6°C
@) 59.5°%
@) 45.8°C
o 67.4°C

T; =67.37°C

2-Exam — T1 —2022 :

Two pieces of aluminum and iron were left to sit in
the Sun at the same time and for the same length of
time. What is the mass of the piece of iron (g) whose
temperature increases by the same amount as the

piece of aluminum?

iy Sl a3 eadll 3 aaally asuialV) (e ikl CS5
oty b daya 223 A (Q) aasd) dakad AS L cAgiajl) 5adl)
$asiial¥) dadad 5)la da 50L) lake

pSls

2l pssalyl sl
Iron Aluminium Substance
........... 47.049g Mass 2Ll
0.449 0.897 dge gl 5yl
Specific Heat J/(g. °C)
30.0°C 30.0°C AT
O 35.5
q Fe = qAI
o 53.5 CFe" mx AT = ¢, X mX AT
O 93.9 0.449x m x 30 = 0.897 x 47 x 30
eall
o 45.6 m = 93.9 Jig.°.C '
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J)gud) aB

KRk

sty gé gl

i 4,

5

Describe how chemical energy related to the heat lost or gained in
chemical reactions (Exothermic and Endothermic reactions)

Lilasl e i) 8 dpniSall ol 5 siiall 3 ) jally Ailua)) A8Ul) Lol ) 4S Caiay
5 ) jadl &alall 95 ) jadl 33 jUall cuSle Laall(

J)gud) aB

RETPE

sl 2 gl

m‘?aj

Define enthalpy (heat) of combustion, AHcomb while determining on
what basis it is defined

'EJ\);.“ :\mw\} SJ\)J 'S.JJLLJ\ AL\M( d)\);.“ éﬁdﬂ\ ol .J:\;g

J)gmd) aB

RETPE

sl 2 gl

m‘?aj

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

¢ plall JSEI Eua (a3 ) all Aalall 55 ) jall 83 jUall e lall aia 6l ddla cillalada & 5 5 )l

Al o) gall g e liiall o) all 551 all (s sinal)
5L 5 Jeliill alall (5 ) jaldl (5 sinall AuSall 5 dalal) cdle lall Lyl 3l

J)gmad) aB

all] il

sl 2 gl

w‘?&)

11

Identify direction of heat flow (For Exothermic and endothermic
processes)

)BJ\)J w‘j SJ\_)J SJJLLJ\ AL\M( L;J\_);.“ L'éﬁ.ﬁ.“ ol .J:\;.J

Jigesl) ab

RETPE

gﬁﬂ\é@jﬂ‘

i

15

Write thermochemical equation for exothermic and endothermic reactions

@QA;\SH Q)&l&ﬂ‘_’ BJ\_)J 'SAJLH\ i:\:\\:\.A:ISJ\ Sl Latl ‘\:‘J‘P 4\:\31:\.%\5 Y alea u_\.\S:a
'S)‘);“ Lalal

1- In the following figure, barium hydroxide and ammonium
thiocyanate crystals are mixed together, What is the reason

for sticking the cup on the wood board wet with water?

a- The reaction is exothermic and causes water to evaporate on the wocu vuaniu.

b- Heat is transferred from the system (the cup) to the surroundings (water and plate)

c- The endothermic reaction causes the water to freeze at the bottom of the beaker

d- The system is thermally insulated .

2- In thermochemistry, the specific part of the universe you are
studying is called .

A- system

B- area
C- enthalpy
D- surroundings

3-What is the heat content of a system at constant pressure called?
A- heat of reaction
B- heat of the system

C- enthalpy

- entropy change

Khalid Esmaiel

sle Al él.uu
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4-Exam — T1-—2022:

2026/25 — T1 — chemistry — 11Adv

below?

----4Fe(s) 4+ 30,(g) --—------ e

Reactants

Product

The sign of enthalpy change is positive

The reaction is endothermic

@)

This reaction is used in the Heat—Pack

®)

O This reaction is used in the Cold—Pack

Which of the following is true regarding the figure

fobial JCIL (3l Lo monn s Laa (6

-

alelual) slgdl

2 FezO;(s)

i

— ) e -

Lase @hall gadll 3l 5l

hall ale Jelil

Ll 30l 3 Jelall 13 padius

3Ll salesl) 8 Jelil) 1o aadneg

S-Exam — T1 — 22/2023 :

Which of the following represents the cold pack process? 253yl salesl A Laas ‘_,Jl Al (B _,L: Lea _g

83yl 83laS
HNQTANT
GOLD PACK |

B,

;.'__,_ ———— j

[ { r"’_ NH4NO:s)

j’:]\ ._LL.._
A CANE S

ff;r'; ::a-,".i-’

m =
7siINGLE USE OliLy?/

L —

NH4NO3(,, + 27 K] — NHI(aq) + NO3(,q)

Inner bag of water

eladl o 51> S

NH4NO;(,, — NHj,q + NO3 AH,,, = —27 K]

3(aq)

NH4NO; () — NH; . +NO3 o AH,, <0

NH,NO;,, + 27 k] — NH;

o T NO3 g + 27K

sleal) ém
Khalid Esmaiel
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6-Exam — T1 — 22/2023
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In the endothermic reaction shown below,

What is the heat flows direction?

eetigaVl Olluugs Ololg pou )Wl dauSg)aun o bouls
a mixture of barrium hydroxide and ammonium thiocy:.

crystals

wb) 29
a wet board

O From the beaker to the wet board and water

O From the system to the surroundings

O From the mixture to the universe

O From the wet board and water to the beaker

(oLl muzgall 5all ol Jelall
5 hall Jlas slasl L

shally dasll Zsll ) el e

Lol M aladl e

sl ) Bdall e

Sl ) clally alal) ol e

7-Exam — T1 — 23/2024 :

Which of the following is correct regarding the diagram

and figures (1) and (2) below?

Figure (2) JEzi Figure (1) J<&i

@) The graph shows that the reaction is exothermic
and is used to warm cold hands in figure (1)

b) The graph shows that the reaction is endothermic
and used to warm cold hands in figure (1)

C)The graph shows that the reaction is endothermic
and used to cool the leg of a person in figure (2)

(2) 5 (1) Sy Sl p s Glals Lo mmaa S Laa g

¢alaal

#1s)) Products

Enthalpy
Y 1Y Lprvey [,

alelazl) 3oll)  Reactant

piady phall e Jol) of ad) o)
(1) JS2D 8 5aa)ldl ) Akl

(a

pidy phall Gale Jelid) o Sl ps) muiagd
(1) S 8 Lol el asial

(b

psady ball el Jeled of s ) 2t (0
(2) K20 3 i) Gl

d) The graph shows that the reaction is exothermic piddy phall ke Jelid) o) Sl pes))) mans (d
and s used 1o cool the leg of a person In figure (2) (2) KD A padddl Gl ujal
sleal) aslld

Khalid Esmaiel
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8-Exam — T1 —24/2025 :

Which of the following is correct regarding the figure below? oLl UL ahas Lask e Al éi
l .................. B1ga) e
2 l Products
£ )
3.
AR s o
Reactants
a) The reaction is an exothermic sl ylh Jelal
b )Heat to surroundings I J sl
C) Represents the reaction that occur in the Cold-Pack 3,0 5alaS)l 3 G o3 el i)
d)The enthalpy of the products is less than the enthalpy of the reactants ~ dleliodl el (5hal) sgadll e Jl 2l 5 saad)

1- Exam - T1 -2022 : t
Which of the following is correct about the reaction with B & -
the equation: 4 — € ,shown in the diagram below? - '1
e- L
I AH > 0 22 AH
=
"' Hprad'uctr < Hrsm:tmlts = 3\
Ill. Heat flows from the system to the surroundings \g,
R C------to
I, III only * II,IMMonly * I, only * I only *
2- Exam - T1 -2022
Which of the following is correct about the reaction with t ___________ P
the equation: A — C ,shown in the diagram below? :i l
. A >0 £ AH
Il. Hprndncts < Hrmctmlts uC_‘ 3,
IIl. | Heat flows from the surroundings to the system @,
I--A, ....................
I, III only * II,Monly * I,ITonly * I only *
3- exam-T1-2022:
Which of the following statements is correct depending on the following figure
O The sign of enthalpy change is positive I
b AFe(s) +305(g)
O The reaction is endothermic | alelual) slgll
3 Reactants
A
O This reaction is used in the Heat—Pack N )
-------------------------- 2Fe;04(s) -
prod
O This reaction is used in the Cold—Pack roducts
sleal) asilg

Khatid Esmaiet
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4- exam-T1-2022:

Which of the following statements is incorrect depending on the following figure

O Hproducts > Hyeactants | | e
||
alelaiall slgall
reactants
. ge
(O Heat flows from system to surrounding 3y 1
'
O The sign of enthalpy change is negative
= = 3 Y
azulill slgall
products

O The reaction is exothermic

1- Which of the following statements is incorrect about_as shown in figure ?

A . The values of the molar enthalpy of vaporization and the ) oG
molar enthalpy of fusion are positive ) —
B. Values of AH values of the molar enthalpy of condensation and Atr
values of enthalpy of solidification are negative L "’
C. The molar enthalpy of solidification and the molar enthalpy of = :% .
fusion have the same numerical values but with opposite g 3 >
D. The molar enthalpy of condensation and the molar enthalpyof | | | e
vaporization have the same numerical values with same sign o A,
-------------- H,0() -

A. The system energy decreases as ice meltsandthen | [ L
evaporates A
B. The system energy increases as water vapor condenses .
and then solidifies 5 3 AHons
C. The vaporization of water and melting of ice are considered | =3
as exothermic process e L A
D. The condensation and solidification of water are N
considered as exothermic process -
-------------- H,0(s) - - eeee-
sleal) aslld

Khalid Esmaiel
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JIiged) aB) plail) il sl b aa yal) 5\;&4&\,&4
6 Calculate the amount of heat released by a substance as its temperature
changes
L@j‘)\)}:\;‘)d‘);\iﬁcnhﬁduww\ﬁj‘)ﬂ\ J‘ﬁAC—\M;:l

1- Exam — T1 -2020 :

When a 58.8 g piece of hot alloy is placed in
125 g of cold water in a calorimeter, the

temperature of alloy changes from 606.1°C to

500.0°C, while the temperature of water
increases by 10.5°C.

125 g * 58.8 g LAliS Aidlus A (e dakad i g i
O Al 5 A Aa 0 G s B oL elall (e
slall 3 a 4a 3 ad 5 Laiy 500.0°C ) 606.1°C
10.5°C _la

What is the specific heat of the alloy?

Knowing that the specific heat of water at
298 K (25°C) is 4.184)/(g.°C)

PAS ) s3gd A gil) 5 ) all La
< g ¢lall 298k (25°C) s axe gil) 31 all ol Lale

4,184 1/(g.°C)
m, =5889
Myarer = 125 g qx qwater
Tiy = 606.1 °C C MX AT = -(c X mx AT)
Tt = 500 °C C,x 58.5x(500-606.1) = -(4.184 x 125x 10.5)

ATyaer =10.5 °C CX = 0.88 Jig.eC

2-Exam —T1-2020:  Cww -188J/8C

When a 50 g of an unknown substance is
placed in 100 g of cold water in a
calorimeter the substance temperature is
changed from 168°C to 104°C, while the
temprature of the water increased by 1°C.

50 g LliS Aidlui daglea 8 3ala (pa dakad g g 2ic
5)\);1?):@;953‘”95;)@\ glall (32 100 g A
5 A 4Aa ) Cadl ) Laln 104°C ) 168°C (e 33l

1 °C L) slall

What the specific heat of the substance?

eaalall e gill 5 ) al) La

it the specific heat of water at
is 4.184 1/(g.°C)

@ sbd slall 298k (25°C) dis 4 5il) 5 ) all ol Lale

4.184 1/(g.°C)
my= 5049 qx e ) water
Muater =100 @ CX MXAT = -.(¢c x mx AT)
Tiy = 168 °C
Th = 108 oC Cyx 50% (104—168) =-(4.184 x 100 1)
ATyaer= 1 oC Cx = 0.131 Jig.°.C
= 4,184 o
3-Exam — T1 — 22/202 Cwe™ *%40C

When a 360 g piece of hot alloy is placed in 425 g e 425 g A 360 g LS Akl ASua (e Aadal puiag dis

of cold water in a calorimeter, the temperature cf the Aacdl Bl Aad JB ¢ (@ba s B DL Sl
alloy decreases by 205°C, while the temperature of the 18.7 °C _lakes cladl Hila 40 2lan Laws ¢« 205°C laia

water increases by 18.7 °C. A ) algl Ane ill 5yl all La

What is the specific heat of the alloy?

Specific heat of water= 4.184 (J/g.°C) 4.184 (J/9-°C) = clall Zacgill 5a0

A\ 0:235 J/(9-°C) q

X

-q

water

CXMXAT = _.(c x mx
=\ 0.380 J/(g-°C) X (€ x mx AT)

C, % 360 x (205) = -(4.184 x 425x 18.7)
A\ 0.129 J/(g.°C)

C, =0.45 Jig=C

A\ 0.450 Jj(a.°C)

sle Al él.u.i.
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4-Exam — T1 — 23/2024 :

When a 88.2 g piece of hot alloy is placed in 1759 288.2 g L€ fale d<uu (e dakad aiag i
175 g of cold water in a calorimeter, the temperature Dltias S0l Bla Ay JB L ey llS 8 )L el e
of the alloy decreases by 76.4 °C, while the 15.6 °C  jlaies clall )ls Aay0 a3 Lain < 76.4 °C
temperature of the water increases by 15.6 °C $J/ (9- °C) s2as Al Ze il 5l L

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

The specific heat of water = 4.184 J/(g. °C) 4.184 J/(g. °C)= slall due il 5yl
q = -q
X water
a) 1.70
l’:x’i mx AT = -(c X mX% AT)
b) 2.40
C,x88.2 x (-76.4) =-(4.184 x 175% 15.6)
c) 0.809
C, =1.69 Jig..C
d) 0.129 -
J!jad\@b Phﬂ\@u gﬁﬂ\@@ﬂ‘ MAS\‘JJ
8 Define enthalpy change of reaction (A Hrxn) while writing the equation used
Hrxn (sl deliill ) all s sinall 38 Cany
Aardial) Aalaal) GSHA
J!jad\@b m\@u gﬁﬂ\@@ﬂ‘ MAS\‘JJ
10 Define enthalpy (H)
H (gl s sinall oz

1. Why can the enthalpy (H) of a system not be measured directly?

a) Because enthalpy constantly changes with time

b) Because enthalpy depends on the type of measuring device used

c) Because enthalpy is always zero under standard conditions

d) Because enthalpy is an absolute value that cannot be determined, and only its
change (AH) can be measured

2. Which of the following statements accurately describes enthalpy (H)?
a) It is the total energy of the system at constant temperature
b) It is the energy produced only by exothermic reactions

c) It is the thermal energy of the system at constant pressure
d) It is the specific heat capacity of a substance

I
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3- When a chemical reaction occurs at constant pressure, the heat
the reaction ( Enthalpy Change AH ) represents:
a) The difference between the enthalpy of the products and the reactants
b) The sum of the enthalpy of the products and the reactants
c) Only the potential energy of the substances
d) The specific heat capacity of water

4. What is measured when a chemical reaction occurs at constant
pressure using a calorimeter?

a) Only the temperature

b) The amount of reactant

c) The change in enthalpy (AH)

d) The number of molecules produced

S ) ?EJ pladl) mili c,t\iﬂ\ué&ﬂ\ dadal) ?EJ
12 Perform calculations using enthalpy of combustion
Gl sia N o) all (s sinall i 5o dplus Slilee 6y
) ) ?EJ pladl) il c,t\iﬂ\ué&ﬂ\ dadal) ?EJ
16 Perform calculations using enthalpy of combustion
a5l all (s sinall lihh g dplun clblee (5

- EXAMPLE PROBLEM 15.4

The Energy Released in a Reaction A bomb calorimeter is useful for measuring
the energy released in combustion reactions. The reaction is carried out in a
constant-volume bomb with a high pressure of oxygen. How much heat is evolved
when 54.0 g glucose (CgH120¢) is burned according to this equation?

C5H1205(S) + 602(9) — 6C02(g) + 6H20(|) AHcomb = —2808 kJ
( molar mass of CcH;206 = 180.18 g/mol )

a) -988.1 kJ o . .
b) +951.1 kJ

c) +751.4 kJ 540 o x —L O, 2808k 5416 iy
d) -841.6 kJ 180.18 g’ 1 mol

25. Challenge What mass of methane (CH4;) must be burned in order to liberate 12,880 kJ
of heat? Refer to Table 15.3 on page 529.

( molar mass of CHy = 16.05 g/mol , AHcomb =- 891 kJ/mol )

a) 323.01 g o . .
b) 376.03 g
c) 385.14 g 1 mol _ 16.05g _ —
-12880 X = 232 —
d)232.01 g 5 X o1 K 1 mol I =_
KHALID ESmMaleL
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1. Challenge What mass of methane (CH4 ) must be burned in order to liberate
12,880 kJ of heat? ( 4H°com» = -891 kJ/mol , molar mass of CHs = 16.05 g/mol) (232 q)

kJ — mOI g
1 mol 16.05g9 _
-12880 I5J X X = 232 g
-891 B{j 1 mol

( A H comb of carbon = -394 kJ/mol , molar mass of C =12.01 g/mol )

2. How much heat is liberated when 5.00 kg of coal is burned if the coal is 96.2% carbon by
mass and the other materials in the coal do not react?

(1.58 x 10° kJ )

mass of C =

9

4810 g x

50009 X

1_moél

96.2
100

= 4810 g

mol

kJ

-394 kJ - _158x105 KJ

12.01 9

1 mol

3-Exam — T1- 2022 :

release 9985.5 kJ of heat?

The enthalpy (heat) of combustion of propane
AH gy = ~2219 kJ/mol

(Molar mass of propane is 44.097 g/mol)

What mass of propane (C;H) in unit (g) is burned to

C3H8 (g) + 502 (9) _— 3C02(g) + 4H20(g)

-2219 kJ/MOl (& AHG Shad Glial Ha)

a0 (0) s (CoHy) claapd XS L
tlall e 9985.5 kJ sy

(44.097 g/mol sl ,dl ddgall akslly

O 154.4
O 198.0
O 110.3
O 66.20
kd . mol g
1 mol
9985.5 kd X 575 ,de 442109:“3: 19844

4
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What mass of methane CH, must be burned in order to f5hall (e 10,692 kJ 7Y 4iia caa A1V CH, bl AES L
liberate 10,692 kJ of heat?
Molar mass gl 25| A (k] /mol) | Formula diall Substance 32l
16.04 g/mol -891 CHy methane _'JL'\‘;JI
| O 192 4
O 96.3 g
O 1.37 g
O 3854g
-
kJ mol — g
1 mol_ 16.04 O
-10692 k4" X X ——=1924gq
-891 gi 1 mol

S -Exam — T1-23/2024 :

A fuel releases 1684.8 kJ of heat when 0.600 mol

of it is burned. Which of the substances listed in

the following table represents this fuel?

0.600 mol lia) 3 Bl e 1684.8 kJ 35y ik

Caghyll 138 Jid JGN Jgaadl A dgyaad Sgall gl (gl L4ia

Substance L chemical formula 4iash digad | AHL,,.,(kJ/mol)
Sucrose ;<) C1:H2:0,y(s) -5644
Octane LS,y CeHus(l) -5471
Glucose jsSslal) CsH1204(s) -2808
Propane (L C;Hy(9) -2219
a) Sucrose  Js_Sud 0.600 mol ——> 1684.8 kJ
. s X
b) Octane oS 5y ! 1m0|1684 o
X .
) | = = 2808 kJ
c) Glucose  3sSslal 0.600
d) Propane oLl

Khalid Esmaiel
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What mass of sucrose C,,H,,0,,; must be burned 8466 kJ 7Y s s A CppHy0py g Sl S
in order to liberate 8466 kJ of heat? 5l e
Molar mass iy 5<H AHomp Formula Lual | Substance sl
342.3 g/mol ~5644 kJ/mol Cy:Hi0y Sicioss £
a) 5135 g kJ mol g
b 228.2 mol 34239
) 2 8466 ks X ——— = 513.45¢g
-5644 % 1 mol
c) 6846 ¢
d 1711 g
S ) ?EJ plail) mild c,t\iﬂ\ué&ﬂ\ dadal) ?EJ
13 Define enthalpy (heat) of combustion, AHcomb while determining on
what basis it is defined
4y pai b bl 1330 (3l JinD (o)) yall o sinall iy
Jliged) pd pladl) miU UKl A aa el | dadiall 3
14 Write thermochemical equation for the changes of state (vaporization,
fusion, condensation and solidification)
aaill s oSl 5 o leaai¥l s LA AR Sl 4l s dibes Ailae S
1-Which of the following processes are exothermic or endothermic ?
exothermic or endothermic process
exothermic NH3g ——> NH;sg)
endothermic C:HsOHgp——> C:HsOH,
exothermic Brgg ———>  Bryg
endothermic NaClsyy ——— NaCl,
exothermic CsHizg + 802 ——> SCOzg + 6H20q)
2- Exam-T1-2022 Which of the data in the following is correct ?
QO lony Sl Gall q_s saxill 5)LE) Sl Gadl) "3 Jaail) alaall 230
The sign of the enthalpy change The change in enthalpy Process Number
O 4donly positive iase | exothermic 3l syl CHsOH(s) — C,HsOH(D) 1
o 1.2 positive 4se | endothermic shall Lals NH3(1) — NH;(s) 2
negative il | endothermic Hhall iale CH30H() — CH3;0H(g) 3
O 3.4 negative idl. | exothermic 3l syl H20(g) — H0() 4
KHALID ESMAleL
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3 -Exam — T1-2022 :

Which of the following processes have AH positive values? fiiage gl AH ad 5pSs 400 cilidaed) é?
l H20() - H20,
] H;0,, —» H;0,
in H;0( - H20q,
v Hzoo) - Hzo(s)
QO nandw sl
O Il and IV Vsl
O Iand Il Myl
O land Il Nyl
4- Exam — T3-24/2025
Which of the following processes are endothermic? 5l Al Al cildaal) _.,-i
a) 1,3 ;4 1 | C2HsOH(D — C;HsOH(Q)
b) 2,3,5 2 | CH (@) + 20,(g) — CO,(@) + 2H,0()) + 891 kJ
c) 3,4,5 3 | H,0(s) — H,O()
d 1,2,4 4 | NaClts) — NaClkD
S | H,0(@ — H0(D
O gud) aB abal) w3l QLS B aa jall | Asdal) o3
17 Calculate the enthalpy change for different thermochemical reactions
Adliie ) e Ol o)l s sinal b il o

1. Calculate the heat required to melt 25.7 g of solid methanol at its melting point.
( AH fus= 3.22 kJ/mol , molar mass of CH3OH = 32.05 g/mol ) (2.6 kJ)

257 o x PO, 322kl ;555 iy
32.05 g’ 1 mol

sle Al él.u.i.

I

KHALID ESMAIEL




Revision — Eo — T1- Coverage 2026/25 — T1 — chemistry — 11Adv

2. How much heat evolves when 275 g of ammonia gas condenses to a liquid at
its boiling point ? ( AH cond = 23.3 kJ/mol , molar mass of NH3 = 17.04 g/mol ) (376 q)

mol

9 kJ

275 o x 1Ol 233 KJ . 376
17.04 g 1 mgl

3 -Exam -T1 -2020 :

How much heat is required to vaporize 63.07 g | & slall (2 63.07 g il 4a U1 5 ) ol 43aS La
of water 100 °C according to the equation Ll Adalaall 89 100 °C 5 s 4a 2
below? (18.02 g/mol = slall 4 gal) ALicl)
|( molar mass of water = 18.02 g/mol)
HZO(I) - HZO(g) AHvap =+40.7 k]/mol
(+1425kJ)
g mol kJ

63.07 g X 1 mol  +40.7 kJ _,14245 kI

1802 g 1mdl

4-Exam — T1° — 2020 :

How much heat is released when 51.09 g of S5 Jila ) i i) B (00 51,09 g IS ais AadUlI 5 ) ) AaS e
of NH; | gas condenses to a liquid at its boiling Folial Alotaall By Al 4o 0
point according to the equation shown below? (17.03 g/mol = NH; = 4l pa) AL<l))
( Molar mass of NH;= 17.03 g/mol)
NH;(g) - NH;(1) AH gpq = — 23.3 kJ/mol

(=69.9 kJ)

g —— mol kJ

1 -23.
51.09 g X 1mol  -233 kJ . .g99 K

17.03 g 1mol

| ‘ ‘<< sleal) aslld
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5-Exam — T1°- 2022 :

el LU (KJ) assy 5yall 3ueS Le coliol JSA Lilisa
£100°C 5)a da 0 2 cldl (0 156.1 @
(18.02 g/mol (gslus slall ddgall aiSl)

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)

o 1% = H0(g) -
@) 347 AH,,, = +40.7k)
54 N
e} 353 -FS' 4 AH.ong = —40.7 kJ
:5 W
O 236 --------- ;\,--“ Hzoa) ---------------
AHpy = +6.01k)
Solid AH_, .= —-6.01kJ
W A—
g mol kJ

15619 X — mol . +40.7 kJ - 356

18.02 g 1 mol

6 -Exam — T1-23/2024 :
Water is sprayed on oranges during a frosty night. If Jsie Jasgia G 1) LB JW DS S50 e el ) o
an average of 29.5 g of water freezes on each 29.59g s Ay IS Lo saaiy S el

orange, how much heat is released? Saslill 5 adl LS Lad
(18.02 g/mol = ¢lall 3452 35<I )
Phase Changes for Water

( molar mass of water = 18.02 g/mol )
W) Wl ) i

.............. HIO(Q) e e i
a) 984 kJ t
AH,,p = +40.7k)
b) 66.6 kJ 51
gi AHgng = —40.7kJ
c) 3195 kJ s *0” _________
d) 21636 kJ “”*“::f;:’;e_om
g mol kJ ) O

2959 X — mol  -601 k4 _ g4

1802 g 1 mol

IKE .
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JIiged) aB) plail) il QUSl) 8 aa yal) | Asdiall 48
18 Write a thermochemical equation for the combustion of a compound,

while including the sign of AH and identifing whether reaction is
exothermic or endothermic
S TS oy AH 5 3205 o « L o ye 3 ginY Al all Ailal) alinal) S,
5 all Lale ol 5,1 all 13 s Jelil)

d\j,d\‘é) plail) il gﬁﬁ\gé&ﬂt M\‘JJ
19 Calculate, using Hess's law, the AH of a reaction

JelEall 5 ) ad) o giaall (b ¢ 5il8 (Lah ga camny

EXAMPLE PROBLEM 15.5

Hess's Law Use thermochemical Equations a and b below to determine AH for
the decomposition of hydrogen peroxide (H,05), a compound that has many uses
ranging from bleaching hair to powering rocket engines.

2H,0,(l) — 2H,0(1) + O3(9)

Nochange a. 2H>(g) + Oz(g) — 2H,0(l) AH = —572 kJ
brerseand X 2 b. Ha(g) + O2(g) — H,0,() AH = —188 kJ

a) '1 83 kJ }’Frz (g)+ 2(g) —_— 2H20 n ’ ﬂH = -572 k.l
b) +196 kJ 2H,0,) —— M0 + 27, AH=+376Kk)
[c) -196 kJ | add

d) +183 kJ 2H,0;;) —— 2H,0,+Oyg , AH=-196 kJ

PRACTICE Problems

32. Use Equations a and b to determine AH for the following reaction.
2C0(g) + 2NO(g) — 2CO2(g) + Na2(g) AH="7?
No change 1. 2CO(g) + O2(g) — 2C05(g) AH = —566.0 kJ
Reverse )= N2(g) + O2(g) — 2NO(g) AH = —180.6 kJ

2CO, + @5, —> 2C0,, , AH=-566 kJ

-385.5kJ *

F208.TkJ ™ » 2NO,, —— Ny + 05, , AH=+180.6 kJ
-566.1 kJ * -

+372.6 kJ * 2€CQ, + 2NO 2C0, + Ny, ,AH =-385.4 kJ

33. Challenge AH for the following reaction is —1789 kJ. Use this and Equation a to
determine AH for Equation b.

Reverseand =3 4Al(s) + 3MnO,(s) — 2A1,05(s) + 3Mn(s) AH = —1789 kJ
+3 a. 4Al(s) + 30,(g) — 2Al,03(s) AH = —3352 kJ

b. Mn(s) + O2(g) > MnO,(s) AH="
a) -632.2 kJ

) 2/3A1,05,, + Mn ,, —> 4/3Al, + MnO AH = +596.3 kJ
b) +1117.3kJ | — O " o7 T
C) '521 kJ add 4/3 AI(S) + o2(g) - 2%'2/03(3) ,A H=-1117.3kJ
d) +1789.3 kJ Mn g+ O,, —— MnO,, . AH=-521 kJ
slel) astls
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How much is AH of the following reaction?
. CO(g) + 2“2(3) - CH30H(”
using the thermochemical equations (a, b and ¢) shown below

A Joliill AH A La
CO(g) + 2H, (4 — CH30H,
sl Ao gal) ¢ 5 b @ 4 Al Ailiast)) calaad) asdicl

No change €O +3 0z = €Oy AH = — 284 k]
X2 Hye + %02(5) - H; 0 AH = — 286 K]
Reverse CH;OHg, +3 05 — €Oy + 2H;0, AH = - 727K
|
CO+%0f —> ¢O,, AH=-284kJ +157 kJ -A
2H,+ B, —>2H;0, AH =-572 kJ 1297 Kkl B
S0+ 250 — CH30H+3/;/62, AH=+727 kJ
add -129 kJ -C
CO + 2H, —— CH,OH R AH=-129kJ
+1051 kJ -D

2- Exam — T1-2022

How much is AH of the following reaction?
CSZ(” + 302(8) = COZ(;) + ZSOZ(S)
Using the thermochemical equations (a, b and c) shown below

) JPUll A Aad b
CS20) 3025 = COzq) + 250,
2l Ao gall ¢ g b ¢ A ) ) Asilaasl) cslaal) asddu

KHALID ESMAleL

No change C) + 054 — €Oy AH = - 393 K]
X2 S 024 S0y AH = - 247 K]
Reverse () + 2S5 — CS;y AH = + 88K]
|
£+0, —s co,, AH = - 393 KJ 799 kJ -A
/?X + 20, —> 2SO, , AH = - 494 kJ -975 k) -B
cs, —>/c/+;,8/ , AH=-83kJ -552 kJ -C
G, + 30, —— CO, + 250, ’ AH=-975kJ -1052 k) -D
|“<< sleal) éb.u
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3- Exam — T1-2023

What is the AH® value for the following reaction? £ Al ol AH® i L
=7
ClF(g) + Fp(g) = ClF;(g AH =7
Reverse and =2 ! 20F; ) = Oy + 2y, AH = —49.9 K]
2 | " 2CIF g + Oy — Cly0() + OFzq AH = +205.6 kJ
] 1 3 .
Reverse ClF3) + Oz = 5CLO0 +50F,  AH = +266.7 kJ
a) +422 kJ -
C 4 , ~AH0=+24.95 kJ
b) -139 kJ @4'1{2 )|, AHY = +102.8 kJ

D +32QF, > Cl Fy #8y ) , AHO=-266.7 kJ

) -188 kJ ol

CIF +F, —— CIF; , AH°=-138.95 kJ

d)  +394 kJ

4- Exam — T1-23/2024

Whal is the value of AH" for the following reaclion? f AU Jeliall AH  ia L

szs (9) + 3 02[91 e 2H20 (l} + 2502(9) s ﬂHQ - ??

Using the following chemical reaclions: raflal Al Sl cble i) Lasdtiia
2x 'S + Oy —» SOy . AH® = -296.8 kJ/mol
2x  Hyg + % Oyq —* H,0p, AH  =-285.8 kJ/mol
reverse and 2x Hygq + S — HiSyg), AH® =-20.6 kJ/mol
+/20,] — 280, , AH°=-5936 kJ
a) -603.2 kJ 28 2 2
b) 65 0nk) 2, + O, —— 2H,0 , AH%=-571.6 kJ
' 2H,S —> 2H,+2S , AHO=+412 kJ
c) -1206 kJ add
_— 0= _
d) -1124 kJ 2H,S+ 30, 2HO +2S0, ,AHY=-1124 kJ

I
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5- Exam — T1-24/2025

What is the value of AH for the following reaction? f A Jelill AH dad L
ZHZS(g) +3 02(;] - 2 HZO(I) + ZSOZ(S)
Use thermochemical equations (a,b and c) shown below: bl daagdl (C5b e @ Jissladl Adlakll Y sladll ariaul
2x fa. S+ 0y = SOy AH = —296.8 k]
2X b, Hyg +; 0z — Hy0q AH = —285.8KJ
reverse and 2x ¢ Hy + S = HaS( AH = —20.6 k]
a) -1124 kI QS\ + 20, —» 280, , AH=-5936 kJ
b) -603.2 kJ 24, +| O, —— 2H,0 , AH’=-5716 kJ
c) -1206 kI 2H,S —> DH, +2S , AHO=+41.2 kJ
add
d) -562.0 kJ 2H,S+ 30, —— 2HO +2S0, ,AH?=-1124 kJ
Jliged) pd aladl) miU UKl B aa jal) | dadall a3
20 Calculate, using the standard enthalpies of formation, the Enthalpy of a
reaction, AHrxn
Al (oSl 5 ) i ga Jelilll (51 pal) (s sinall oy

1- Calculate A H° for the following reaction.
2A1 + Fe;03 ——>  2Fe + ALLO3
( standard enthalpies of formation : Fe;O03 = -826kJ/mol , AlLOs=-1676 kJ/mol )
(-850 kJ)

AH = AH (2Fe +Al,0;) - AHo( 2Al + Fe,0,)
AH =[ ( 2x0 + -1676) - ( 2x0 + -826) ]
AH = -850 kJ

2-Calculate A He for the following reaction.

2Fe;035) —> 4Fei) + 3CO0y
( standard enthalpies of formation : CO2 =-393.5 kJ/mol , Fe;03=-824.2 kJ/mol )

467.9 kJ
AH = AH® (4Fe +3C0,) - AHO; ( 2Fe,0;) (2670 kD
AH =[( 4x0 + 3x-393.5) _ ( 2x-824.2) ]
AH = 467.9kJ
KHALID ESMAleL




Revision — Eo — T1- Coverage

2026/25 — T1 — chemistry — 11Adv

3-Calculate A He for the following reaction.

CHag+ 2029 — > COzq) + 2H20q)
( standard enthalpies of formation : CO>=-394 kJ , H,0=-286kJ , CHs=-75k] )
(_-891 kJ)
AH = AH°{ CO,, + 2H,0))- AH9%( CH,q + 20,,)
AH =[( -394 + 2x-286) _

(75 + 2x0) ]

AH = -891klJ

4. Determine A H°comb for butanoic acid,

C3H;COOH() + 502(5) ————> 4C03) + 4H20)
Use the following equation.

4C) + 4H2(g) + O 2(g) — C3H,COOH() , AH=-534kJ

( standard enthalpies of formation : CO, = -394 kJ , H,0 = -286kJ )

(-2186 kJ)
AH = 2AHe 2 AHY;

AH =AHOf( 4002{9] + 4H20{|) )— AHOf ( CSH]rCOOH“} + 502{91)
AH =[ ( 4x-394 + 4x-286) - ( -534 + 5x0) ]

AH = -2186 kI

5 - The following reaction represents the combustion process of propane gas( C:Hs):
Calculate A H°sof C3Hg for the following reaction.

CsHse) + 502 ——> 3COz +4H200), AH=-2219.2 kJ
[-394 kJ/mol =A H% COsp 5 -286 kJ/mol =A H% H,0 ]

( -106.8 kJ )
AH == AHOf( 3002(9} + 4H20(|} )— AHOf( CSHB(Q] + 502(9,)

AHe, C,Hy —( 3x-394 + 4x-286) + 2219.2
= -106.8 kJ/mol

I
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6 - The following reaction represents the combustion process of ( NO:):
Calculate A H°sof NO, for the following reaction.

2NO2g)+ O3) —> N205¢ +02g , AH= -198 kJ
[(AH’% = +11kJ /mol N2Os AH% = 143 kJ /mol O3 ]
(_ +33 kJ/mol)

AH =AH% (N,O5q + 0yq) - AH% (2NO,g) + Oy))
198 =[ (11 +0) - ( 2NO,,*+ 143) ]

198 = 11 - AH°, (2NO,) - 143

AHOf N02 = +33 kJ/mOI

7- Calculate the enthalpy of the formation of hexane Cs/ 4 if you know that its
heat of combustion = -4163.2 kJ/mol .
[-393.5 kJ/mol =A H% COs s -285.8 kJ/mol =A H% H,Oy) |
(-198.4 kJ/mol)

CHyy + 1920,, —» 6CO,,+TH,0,, AH=-4163.2 kJ/mol
AH = AHe, (6CO,, + TH,0y)) - AHe( CeHyy + 1912 Oyg))
-4163.2 =[( 6x-393.5 + 7x-285.8) - ( CeHy+ 192X0) ]
AHOf CGH14 = -198.4 k.'/mOI

sle ) ém

KHALID ESMAIEL




Revision — Eo — T1- Coverage

8- Exam - T1-2022

2026/25 — T1 — chemistry — 11Adv

is —1368.4 kJ

If the enthalpy change of the following reaction

C,HsOH) +30,)

What is the enthalpy of formation of C,HsOH

A Jelill (ghall ggaall L3l oS 1)
~1368.4 kJ 2
— 2C02(g) + 3H20(|)

CEHSOH(I) ‘_):1353 s laze Lad

Substance zaldl

-286

a) *142.9kJ/mol
b) +173.8kJ/mol

¢) -102.1kJ/mol

d) -277.6kJ/mol

-394

AH gl 06 5)a

kJ/moI

standard enthalpy of

AH = FAH p - ZAHY
AH = AH% (2C0,, + 3H,0,) - AHe{ C,H,0H +30,,,)

-1368.4 =[(2 X -394 + 3x-286 ) -( x + 3x0)]

X =-277.6 kJimol

9-Exam — T1-22/2023

st il Q:t}S'.mll s_)l)*f.duls‘é. Vi,

What is the  AH, .,

Using standard enthalpies of formation table below

saLd) AH; (k)/mol)
Substance
NO;, 33.2
H, 0, -285.8
HNO; (. -207.4
NO, 91.3

value for the following reaction?

3NO;3 ) + Hz00) > ZHNO3(,q) + NO(g

e lul delall AH,, 4l L

AH ., =2

a) -506 kJ
b) +368kJ
AH = AHe,(2HNO, + NO) - AH% (3NO, +H,0)
c) ~137k =[(2x-2074 + 91.3)-( 3x332+ (-2858))]
d) +136k = -137.3kJ by st
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gl a'é B pladl) zil

‘-,t\ﬁﬁ\gé&ﬂ\ w\fb

Identify the standard enthalpy (heat) of formati
standard state

21

on of a free element in its

Al Lgills 5 puaaliall 2l (g 5830 6 ) s 3y

1- Exam — T1-2022

f the following represents the standard enthalpy of

U ) o pall A 05553 )1 (i by Laa 5

n for the compound formed in the following reaction? gl
a- N2+20, — 2NO; , AH=+66kJ
b-2CO0+ 0 —— 2CO: ,  AH=-568kJ
¢ - SO3 + HO — H>S0q4 , AH=-814 kJ
d-"»~2H, +%2F, —— HF s, AH=-273kJ

2- Exam — T1-2022

Which of the following does not represents the standard
enthalpy of formation for the compound formed in the
following reaction?

Ol Cya ) ol A 00550 8 Y ok Laa gl
94

a- N2+20; —— 2NO: , AH=+66kJ

b-C+0 — CO; , AH=-393kJ
¢c - S +320: —— SO , AH=-396 kJ
d-"%H +%"F, — HF AH =-273 kJ

3- Exam —T1-2022

Which of the enthalpy changes in the following

reactions represents a standard heat of formation

(AH) 2

9

Bha Jie il cdlelal) 3 (ghall gl A ciluall (e gl
SAHP) ld G

0

1
5 Nag) + Ozg) ——» NOyq)

; AH = +33.2 ki

O

O

O

Khalid Esmaiel

25@) + 3025 —— 2503

2Fe,055) —» 4Fei) + 30y, , AH =1625 kJ

¢ AH =792 KJ

COg + 5 Oyg —» COyg , AH=-283kJ
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7- Exam — T1-24/2025 :

Which of the AH values given in the following reactions ol sl s Jid Al el & el AH d e L__St

represents the standard enthalpy of formation ¢ NO; Syl AHC
¢ _ f

AH of NO, compound?

1 NO(g) + 03(g) = NOz() + Oz AH = —-199 K]
5 1

7 Nag) + 02 = NOyg) AH = +33.2 K]
3 | Npg + 205 — 2NO, AH = +66.4 K]
4 1 _

NOg) +5 0z¢g) = NOzq) AH = —58.1K]

4- Which of the following expresses the heat of formation of a substance:
| a) Defined as one mole of the product |

b) Defined as one mole of the reactant

c) All materials are in their standard condition

d) Expresses energy

S. What is the name of the energy released or absorbed as heat when one mole is
produced from a compound with the combination of its elements?
a) Thermal energy

b) Activation Energy
| ¢) Heat of formation |
d) Heat of combustion

6- Exam — T1-2023

Using information from the figure below, colial JSAN by Vs
Which of the following statements is incorrect? Shanua s A ol _.;i

AH; of NO,, is positive value because the formation reaction

+33.2 -cevene /& ................... Noz(g)
of NO, is endothermic AHT(NO,)
....... 0.0 «rvereravennnncnns N.(9). oz(o)' S(s)
O AH of both Ny and O, less than AH; of NO,, g
=
“1
" AHT(SOy)
AHg¢ of SO;5is negative value because the formation reaction
of SO is exothermic
= 1 |- JCCLTTTTPPPEN Veceesensoncnnnas SO(9)

O AHg of S () less than AH; of SO5,

Khaha Esmazel
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7- Exam — T1-23/2024
Regarding the compounds in the figure below, which of  ®da.aa 200 Vsl gl colial JCAI 3 SLSAL 3l Lad

Standard Heats of Formation
the following equations is correct? Lanlll) o 4 B
— m....._._ ——
1) %Ny + 0y +33.2k0 — NO,, .
SN 7 | Y —
AH}(50,)
a) 1 only b) 2only
c) 1and3 d) 3and4 S S
d‘“‘eﬁ) pladl) mili ‘,.uss‘ué&wm 5\;&4&\?5)
22 Calculate the average reaction rate using the equation of average reaction
rate
Ol Ao s o s Alalas plaiinls Jolill e o Ll sie sy
d‘“‘eﬁ) pladl) mili ‘,.uss‘ué&wm 5\;&4&\?5)
23 Calculate the average reaction rate using the equation of average reaction
rate
Je i) e yos Jans gie Alilas plainly Joliil) e o Tl gia Cny

PRACTICE Problems
1. Calculate the average rate of a reaction between hypothetical molecules A and B if
the concentration of A changes from 1.00M to 0.50M in 2.00 s
a) 1.47 x 102 mol/L.s

b) 0.25 mol/L.s - Al Al - (0.500-1.00)
0.50 mollL.s R=—+v = 2

c)
d) 0.75 mol/L.s

=0.25 M /s

2- Use the data in the following table to calculate the average reaction rates.

Experimental Data for H, + Cl, — 2HCI

0.00 0.030 0.050 0.000
4.00 0.020 0.040

A. Calculate the average reaction rate expressed in moles H. consumed per liter per second

R= —AlH] _ -(0020-0030) _ ;5,103 M/s
At (4-0)
gbﬁ\éu
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B. Calculate the average reaction rate expressed in moles Cl. consumed per liter per second.

Rz = ALCL] _ -(0.080-0.050) _ 5c, 103 M/s
At (4-0)

C. Challenge If the average reaction rate for the reaction, expressed in moles of HCI
formed, is 0.0050 mol/L-s, what concentration of HCl would be present after 4.00 s?

R = + A [ HC]
At
0.0050 = —X=0
4-0
X = 0.0050x4
= 0.02M

3. In the gas-phase reaction, I> + Cl, — 2ICI

, [ I2] changes from 0.400M at 0.00 min to 0.300M at 4.00 min.
Calculate the average reaction rate in moles of I> consumed per liter per minute.

a) 2.5x 102 mol/L.min
b) 0.25 mol/L.min R= =AlbLl _ -(0300-0400) _ (0935 M/ min

)
) =
_ At (4-0)
c) 0.50 mol/L.min
)

d) 0.75 mol/L.min

4. In areaction: Mg() + 2HClaq) — Hz) + MgClz(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.

( Molar mass of Mg = 24.3 g/mol ) (440 g X ;—3"‘:' =0.247 mol
- = |
a) 25x 10-2 mol/min 450 g X 1—m°| = 0.185 mol
b) 4.5 x 10 mol/min 243 8
c) 3.7 x 10°° mol/min R= —(0185-0.247) _ , 16 10 mol / min
d) 2.06 x 10~ mol/min (3-0)

I
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6- Exam — T1- 2023/24

Using the experimental data in the following table, Vands Je i) A jus Janegia OIS 1] ¢ JEI Jgaadl 3 daseal) Lkl Leadid
if the average reaction rate for the reaction, expressed in 0.05 mol/L.s (gl 433N NO Zi¥ga 22ay dic
moles of NO formed, is 0.050 mol/L.s , what concentration of ?0.100 s 2: NO €5 L

NO would be present after 0.100 s?

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

[NO] (M) [0;] (M) [N:] (M) Time (s) el
0.000 0.300 0.500 0.00
0.250 0.450 0.100
R = + A[ NO]

A - 0.005 At
B- 05 0.05 — :)‘—If’o
C - 0.2 :
D - 0.02 X =0.05x0.1 = 0.005M

3- Exam — T1- 2024/25

In the gas-phase reaction : Dl Jeln) S

I, + Cl, >2ICI I, + Cl,>2ICl g
[I5] changes from (.400M at (.00 min to 0.3840 M 0.3840 M 1 0.00 min xie 0.400 M 5 [15] e
at 4.00 min. 4.00 min g
What is the average reaction rate in moles of |, consumed aslgadl |y Cisas Jelill de ju Jacigia L
per liter per minute? faady & plll,

a) +0.004 mol/(L.min)

b) -0.004 mol/(L.min) Ra) L A[1,] _ =-(0.3840-0.400)
oAt - (4-0)

c) +0.01 mol/(L.min)
d) -0.01 mol/(L.min) = +0.004 M / min

I
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J)gud) aB alil) il LSl A aa jall | Aadeal) B
24 Compare the concentrations of the reactants and products during the
course of a chemical reaction (assuming no additional reactants are
added)
LaS (ol Ailm) pae al (el Jelill I il il 5 cdlelitall 38 5 o () G,
Yol JIA dle liia
J)aead) a8 pladl) mil sl 8 e jal) M\‘JJ
25 Define reaction rate while identifying its unit
lgiaa ¢ 13das Al Il i) A pus
J)aead) a8 pladl) mil sl 8 e jal) M\‘JJ
26 Describe the relationship between activation energy and rate of the
reaction
Je i) Ae s Jas gia o dapitl] A oy A8kall iy
J)aead) a8 pladl) mil sl 8 e jal) M\‘JJ
27 Explain why a collision between two particles is necessary for a reaction
to occur
A ol & gand ool sb il jal) (o bl 3L 7y
J)ged) a8 pladl) m5U sl 8 s jal) w‘ei)
28 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
il Ja O pabiall 05 i cplaana¥) 4 il B ¢ La slidal cang A Gl 30 Sy
san Lile I o ) b Ylad ke liial)

Q1 . Which of the following is necessary for collision between
reactant molecules to form products?

a- 1,2 only High concentration | 1
b- 2,3 only Sufficient energy | 2
c- 3,4 only Correct orientation | 3
d- 1,3 only Presence catalyst | 4
JIiged) a8 pladl) iU QUK A aa el | dadall a3
29 Describe the relationship between activation energy and rate of the
reaction
Ul Ao _yus Jas gie 5 Jo il 28U (s 280Nl iy

1- As the activation energy of a reaction increases, the reaction rate:
a. Increases

b. Decreases

c. Remains constant
d. Doubles

I
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2- A reaction with a low activation energy will be ....................
a. Slow because particles do not collide

b. Faster because more collisions are effective
c. Slower because fewer collisions are effective
d. Stopped because the energy is insufficient

3- What happens if particles collide with energy less than
the activation energy,?

a. The reaction occurs immediately

b. The particles rebound without reacting

c. The activation complex forms

d. The reaction rate increases

Jliged) pB ) pladl) il sl A aa el MA\PEJ
30 Interpret exothermic and endothermic reactions using the collision theory
adbail) 4y jh Wik e 5 jall daladl cdlelill 55 ) jall o jUall codlelall cole )

Q1. In this Figure an energy level diagram for a reaction. Match the appropriate

number with the quantity it represents.

a. reactants . = A
b. activated complex : 3

Energy ol

c. products 2 e W 4
d. activationenergy :.....J1. ...
e. The reaction is ( endothermic or exothermic ) I

: Endothermic s Reaction progress ——)-
why ? The energy.of reactants lower.than. the energy of products

Q2. In this Figure an energy level diagram for a reaction. Match the appropriate

number with the quantity it represents.

a. reactants S
b. activated complex : .2:48,6.

c. products S I......

s Energy m——]p

d. The reaction is ( endothermic or exothermic)

: Exothermic .
messssssss  Reaction progress m—)»-

why ? The energy of reactants greater than the energy of products
o pns
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lalaad? gl

Using the two figures below, which of the following is correct?

frsnea b Lea (gl calial SICAN Lanan

eaction progreiy

m g
g ( 5

A- Energy is released in figure (1) while energy is absorbed

in figure (2)

B- Energy is released in figure (2) while energy is absorbed
in figure (1)

C-  The activation energy in figure (1) is greater than the activation

energy in figure (2)

D- The aclivation energy in figure (1) equals the aclivalion energy
in figure (2)

Nisitach it

1) Jisn
Aguire (1)

(2) JE 3 Bl aid Ly (1) JE0 3 38U 3l

(1) SS9 3 3l el Liy (2) JS2 3 A0l Gllas

(2) OS2 A Lokl 28U (5 80 (1) JS2N 3 Japal) 33l

(2) IS0 3 dptal) 30U (g5l (1) JSa0 3 Ll 3l

4- Exam — T1- 24/2025

Which of the following is correct regarding the two

fEnergy
A

o »

€Ol + NO)

Allalacd? siglh Reacnarty

9’

COg) + NOyigh

Falial (251) nlCa0 Bl L guaea b Les g

figures(1 and 2) below?

Ensrgy

Al

— L

Reachon progres

Fiqure 2 &2
a) In figure | the reactant molecules collide with enough

energy to overcome the activation energy barrier

and form higher energy products
b) The activation energy in figure | larger than activation
energy in figure 2

C) The reaction in figure 2 is exothermic,

while the reaction in figure] it is endothermic

d) In figure 2 the reactant molecules absorb enough energy

to overcome the activation energy barrier and form higher

energy products

—

"I {
ww ST

Actated pomplen

COig) + NOig)

o O

CO,lgh + NOig)

Fiqure 1 JS51

crlacll 1S Al e linall Slisja palian | JEAN 3 (a
81 Aile (s e il 0y el dla Dl e

2 USa b deptall Al e sl | JSAN A Jaial Qs (b

hall 3l 2 JC2N 3 Jolid (C
Blhall pale 1 JS20 6 Jelial Liw

laall 341 2l cDlelial) Sl el 2 JS2) 8 (d

8l Tl 3 g (K ol Bl Gala e

K
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QS5 . The energy of the activated complex compared to the reactant energies
and products is :

a- lower than energy of reactants and products
b- lower than energy of reactants but greater than the energy of products

c- greater than energy of reactants but lower than the energy of products

d- greater than energies of reactants and products

Q6 . Which of the following is necessary for collision between reactant
molecules to form products?

a- 1,2 only High concentration 1
b- 2,3 only Sufficient energy 2
c- 3,4 only Correct orientation 3
d- 1,3 only Presence catalyst 4

Q7 . the bonds in the activated complex represent the bonds of
a- reactants only
b- products only
c- reactants and products
d- solids substances only

Q8 . What happens in a activated complex?

a- bonds form only

b- re-form reactants

Cc- evaporates

d- form products or break apart to reform reactants

Q9 . What happens in a activated complex?
a- bonds form only

b- bonds break only

c- forms catalyst

d- Some bonds are formed and others break

Q10 . Which of the following best describes the energy changes that occur when
bonds are formed and bonds are broken?

a- breaking The bonds is exothermic and forming the bonds is endothermic
b- breaking The bonds is endothermic and forming the bonds is exothermic
c- both are exothermic

d- both are endothermic

Q11 . What is the relationship between activation energy and reaction rate ?
a- 1increasing activation energy increasing reaction rate
b- increasing activation energy decreasing reaction rate
c- decreasing activation energy decreasing reaction rate
d- The reaction rate not affected by activation energy

sle ) ém
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Q12 . which of the following correct for the activation energy of the exothermic

reaction ? _
a- activation energy of the forward reaction greater than activation
energy of reverse reaction @ 0 '
b- activation energy of the forward reaction lower than activation 1| com+no 5 e
energy of reverse reaction H il . ” _____ )
C- activation energy of the forward reaction equal activation energy besen :oo(;,iNo:
of reverse reacton kT Producs
d- there is no relationship between activation energies of the forward . oy,

and reverse reaction

Q13 . which of the following correct for the activation energy of the endothermic

reaction ?
a’ 9 A[n\"?:(-d

a- activation energy of the forward reaction greater than activation energy

of reverse reaction
b- activation energy of the forward reaction lower than activation energy

of reverse reaction
c- activation energy of the forward reaction equal activation energy

of reverse reaction
d- there is no relationship between activation energies of the forward

and reverse reaction

@ «F

CO(g) + NO(a)

CO,(9) WO«))

— ENCTQY  —

Reactants

s Reaction progress —

Q14 . which of the following correct for the exothermic reaction ?

a- Energy of the activated complex >the energy of products > the energy of reactants
b- Energy of the activated complex >the energy of reactants > the energy of products
c- Energy of products > the energy of reactants > the energy of activated complex
d- Energy of reactants > the energy of products > the energy of activated complex

— Energy E—

Q15 . which of the following correct for the endothermic reaction ?
a- Energy of the activated complex >the energy of products > the energy of reactants -
| “ o g 0'1‘9

b- Energy of the activated complex >the energy of reactants > the energy of products
c- Energy of products > the energy of reactants > the energy of activated complex
d- Energy of reactants > the energy of products > the energy of activated complex

o O»

CO,(9) + NO(@) ’1 o
Reactants )

Reaction progress

31121} Cla.-mj égé\gﬁh. b\d.ﬂl L“,-"ﬂ.:\.h\ uall.i &A
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