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Perform interconversion between units of temperature and heat +1d3e+1
BYRe

sl ) dslall ods 3> 142 Cal Lle asSlalls olagad] oo dalad o2 .1

1.81 x 10%*

1.8 x 108 *
1.42x10%*
2.80x 10°*

Skecal sasg assld) adlall Hlazs oS .86.5 kd 3 =l 55l Jelss gl .2

20.67 *
2141~
2581*
2.80x 10°*

0da dos i il gl dlalas o Lo ol el jhie Lgred 25 s clewl Litwy BLall 5aas 3asg da> (g e
S el SUsadl 3asand) 3assll

a) 0.4184J , 1x10* Cal
b) 4184 J , 1x10% Cal

c) 4.184J , 1x103 Cal
d) 41.84J , 1x102 Cal

¢ ALliall 3 guall B3 puhadldl B (J) Jeadl Bas gy 4B )aka e -4
1.8 x 10**
1.8 x 108 *
2.7x10%*
2.7 x108*

¢ yslaal) gl A culgilall Sge A (cal ) @b s Baagy Al Joia b -5
J— 1195« 119.5«

“ 2.092 & 2092 &

sleal) ém
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uch energy in joules is supplied by a

st containing 170 Cal?

€170 Cals o5 k) g g Ung 38 A (J) Joad) Baage A0 p)ska -6

7.11x10°J*
521x10°J*
6.03x10°J*
2.81x10*J*

An exothermic reaction releases 90.5 KJ
How much energy is produced in kcal?

90.5 kJ 31 all 4 th Jolis glky| 7
Tkeal dia g Aailil) Adtal) J)aa oS

5.210 *
252 7
0.125 *
216 *

¢ 900 J o sl A clgial Sae B (Cal) R rw Baa gy ABY jlaka L -8

119.5 *
0.215 *
2092 *
0.541 *

2022-1<8 Jlaial -9

Which of the following statements is true about the

two figures in the table below?

olial Jgaall B GaSAIL 3laiy Lo dagaa LG cilyliadl (4

150 Cal

~ ¥

5.0 x10°J

(O The energy in X is 355 Cal
QO TheenergyinYis 3.6 x 10° J
O The energy in Y is greater than in X

O The energy in X is greater than in Y

| )

Khalid Fsmaiel

355 Cal (gld X 3 il
3.6 X 10° J gld Y 3 a3l
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O

O
O
O

nutritional Calories?

Which of the following contains the highest

?Cal A2 ) (e E2aS sl o g L Lae

10 Cal

9600 J

86.5k

1000 cal

: 2024/23-1<6 el -9

a)
b)
c)
d)

are released?

2.734 x 10°
1.530 x 103
1.600 x 102
7.800 x 107

2 mole of ethanol releases 653.4 Cal of

energy during combustion. How many kilojoules

kJ
kJ
kJ
kJ

A<l ol Al e 653.4 Cal Jeliy) (e Jsa 2 )l

foak Jss slS

Khalid Esmaiel
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JIgead) a8 pladl) il gﬁﬂ\@&}d\ Z\;&A\‘JJ
2 1Al da s B i) daglia g La Balal e gil) B ) ad) (s ABMal) Gy | Jseall + QUiSh gai | 9 58 57
Cliyala’ + 2
) gaad) o alal) il S B el [ dadiall 48
4 3)\)&3\3@)#@@\&3&3&34&3&&1\3)[);.“Qgea.g}hi\uia.a,g Jdeall + Qlisl) i 95857
Gl + 2
- <) 18 day Y de gl 5 ) Al Bal) Jgaadl -1
Lo 55, A S R AT St B G O s
(J/g.°C ) @‘M‘M‘uutg.\ads&wﬁ S g
0.897 2 sia sl . DA duia ) B yidl g dwudl 8 gl
0.129 G a3 (a8 g A ) <l Al raal) culi ) La
0.449 pas ) N e
0 : L e dia uf| ENX!
0.325 T3 (O 4 AoVl ledin) Wbl o cila

Khalid Esmaiel

poiagdl €— o dmd o cwd(b
dad <«— cad o aaiadl - aas(c
Cad €— dmd o aam o sl (d
The same amount of heat is added to a 10 g sample of each of 1 wam oq IR 3¢ . . - 2e es ol
the following metals. If each metal is initially at 20.0°C, which A S O 458 JE0a 10 gl Bl Has ol iyl
metal will reach the highest temperature? g SN (6 ¢ 20.00C A 318 J8 A0 5 ) el A e S )
€50 a da s Aol () e
Metal il Specific Heat 4= 52l 31 all . '
Beryllium s ! a
Beryllium a s ! 1.82]/(g°C)
Calcium a =<l 0.653]/(g°C)
i Ji<l
Copper udath 0.385 ] /(2°C) Calcium ¢ 5 b
Gold —adll 0.129 ] /(g°C)
Gold 2l c
Copper sl d

sle Al ém
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: 2025/24-1< QNA‘ -3
The following table shows specific heat of three 2 00 Lo gl gl adl ey U Jyaal)
melals:

specific heat  dud 3,0 0.449 J/(g.°C) 0.129 J/(g."C) 0.388 J/(g.°C)
If 1.00 g of each metal is heated to 100°C and 50 10.0 g ) Cisaly 100°C ) 38 US e 1.00 g 54 13
added to 10.0 g of H,O at 25°C in the three wlid JSAD 3 LS Lala) egiS B 3 25°C 2 H,O

separate glass beakers as in the figure below,

71 T2 o7
Fe Zn

Pb
i-?._-__‘:‘ I"__":J l,f____"j
what is the order of the final temperatures AT I I e eSO AL el Silays s e
of beakers from the lowest to the highest? -
1 =1 o [ ==
Zn | L In Pb
) L‘--‘J_ — b) = 5 = =
T 3 T 3 1 2
el r——_..f — r-:—,.e = T‘— —
Pb Zn
C) Is :‘J __* L’_P_h_.-{ —p [:.., d) | 5___"\_:‘ "'* L‘I-___:__h_{ -* lp_ - *-J
1 2 r 2 1 3

3 Ladiios L350 Ay LaliS 385 Lo alaie Wl L ddad Lo sl Booad) quany | 4+ S G 10,9 .8
) Q=mcAT )Jie c¥aaadl | +200 + 20 50
daalje + iyl

s 25.0°C 40 34.4 g Lajlans Josli¥) o aliS 3,0 ,> as s <slj 13) .4
(244 J/g°C = Jsipide gl 5 ,al ) sl Lmial 20l 5,01 25 Ls 78.87C

524 x10*J*
452x103J*
6.03x10%J *
2.81x10*J*

KHALID ESMAIEL
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40.0°C J) 25.0°C 4o aeglas o2 a3ls opo 155 Q LaliS due opseus o .5

acegud 3,) 0 o L .adlall e 5696 J adea)) JMs a5l cis coataly

Sasled) aiyl

2.45 J/g.°C *
0.45 J/g.oC *
1.83 J/g.oC *

0.129 J/g.°C *

e 276 J Gallsd) Cadd) s 450 g e lane ades aliS coazyl g-lau" .6
Saslpdl ) ) ax s oo L3 .25.0°C aslaz¥) &)l ) ax s calS 5, )

(0.129 J/g.°C = cadide il 5 ) al))

500.5°C*
497.2°C*
298.1°C*
611.2°C*

2023/22-1< Gladal -1
2023/22-1< ladal -6

A 355 g sample of unknown substance was heated N22.4 °C e daglea 3o Bale (0 355 g L€ Qe (pds o3
from 22.4 °C to 43.6 °C the substance piece absorbs

6.75 kJ of energy.

LAY e 6.75 KJ aleall S s3lall 638 Cuaialy 43.6 °C

Using the table below, which is the substance? fEalall & e sl Jgall Laasnd
Substance uaﬂ| sl ?Jf"‘]i“” _‘gJa.“ 33kl
Gold Silver Aluminum Iron
Specific heat 0.129 0.235 0.897 0.449 Lo gl 50 all
¥/(g.*C) g =C)

Q ocoid al
O Iron o sl
O Aluminum sl

O Silver Aadll

sleal) ém
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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)

[®) 82.6°C
@) 59.5°C
O 45.8°C
o 67.4°C

hall (5 30 75.0°C aiha a0 JsiliY) (5 250 g 53 1))
¢ 053U 2l 5ylall dao L. 4655 J Wajlaie
(2-44 J/ (9. °C) & It e sill 515aY)

2025/24-14 gl - 3

A 15.0 g piece of cadmium metal absorbed 32.() cal

of heat. The final temperature was 62.7°C and the specific

heat
What

of cadmium equals 0.231 J/(g.°C).

was the initial temperature?

38.7 °C

24.1 °C
9.3 °C

53.4 °C

bl e 32.0 cal pgsadlSH 35 e 15.0 9 LS dalad Cucaial
paeadSll Le il 5)5ally 62.7°C L8l 5lall day0 ulS
0.231 J/(9.°C)gss

L3I0 Blall da s cilS 13l

Khalid Esmaiel
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Which of the following is true regarding the figure

below?

4Fe(s) + 30,(9)

Reactants

Enthalpy

2Fe;04(s)
Product

The sign of enthalpy change is positive

The reaction is endothermic

This reaction is used in the Heat—Pack

O O O O

This reaction is used in the Cold—Pack

_‘ AFe(s) + 305(g) -
“,1 alelazl) slgl)
3
3
3

"""""" 2F9203($) e

Oobial JEAIL Gl L mana s Laa gl

iw
Zinse @hall radl i sl 5L
Blall jals Jelal
Al saleSl) 3 Jelill s paind

By 8oLl 3 Jelil e padid

12023

/22 -1 glada) ¢ 2d) e

Which of the following represents the cold pack process?

83yl 83laS
INSTANT
GOLD PAGK

i B | o
g <y

; ]

NH4NO3)

NH4NO;3,, + 27 K] — NH;[aq]

NH4NO5(,, — NH;(aq) +NO3 g

NH,NO;,, — NHj,, + NO3,

O O O O

L 82l s 2 Adand) (B b Lea o

£ 3
-—1—---—-k l Inner bag of water

% ‘ — 2 u
A TEX s T A - ‘

SINGLE USE OhLy

sladl o w51 JusS

aq)

NH4NO3, + 27 K] — NH;(ﬂq) +NO3,,, + 27 K] W) atid

+ NO3 .

MM, = —27 K]

AHpyn <0
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Which of the following is correct regarding the diagram

and figures (1) and (2) below?

Figure (2) JE2i

@) 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)

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

Enthalpy
Y 1Y Loy TR,

(2) 5 (1) ey ) gl Bl Lo cinne o L

ealaal

#192) Products

alelazl) soll)  Reactant

piidy phall e deldl) of ) mod nanyt (@
(1) 20 2 L)) () dsil
piady phall pale deldl o S i)l it (b
(1) S A 5ol fead) a3
piady phall pale deldl f Pl ol 22t (g
(2) 20 3 il Bl 25
piady phall 2l Jelal o Sl psl) st (]
(2) S0 b it 3l 00

:2025/24 1< gladial : 5J) s

Which of the following is correct regarding the figure below?

Reactants

a) The reaction is an exothermic

b)Heat to surroundings

C) Represents the reaction that occur in the Cold-Pack

d)The enthalpy of the products is less than the enthalpy of the reactants

falial JCAIL alas Las aaas 20

gl 3 Jelal
Jag
Bl Bl aany 530 Jel) i

delind) 2lgall __;J-l);il Seaall (e B ::\,all __,‘)\);J\ S

Khalid Esmaiel
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2020-1<i olaial -1

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.

What is the specific heat of the alloy?

125 g 4 58.8 g LAliS idlu A% (e 4akd puag 2ie
O ASaeal) 51 3 A o S S s B L elal) (ha
slal) 3 ) A 4a 3 adi 5 Lain 500.0°C ) 606.1°C
10.5°C _)dday

Al s3] Ao 511 5 ) Al La

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

< g £Lall 298k (25°C) dis 4 gill 5 ) all b Lale

4.1841/(g.°C)

2020°-1< pladial -2

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.

What the specific heat of the substance?

50 g LaliS Adlui daglea 8 30l (pa dakad g g 2ic
30A A3 Gl ¢ e B oL slal) 0 100 g B
508 4 53 Caldl ) Laily 104°C ) 168°C (e 3Ll

1 °C J)aas slall

ealall 4e gil) 5 ) all La

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

s s slall 298Kk (25°C) e 4 gil) 5 jal) ol Lale
4.1841/(g.°C)

Khalid Esmaiel
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When a 360 g piece of hot alloy is placed in 425 g

of cold water in a calorimeter, the temperature of the
alloy decreases by 205°C, while the temperature of the
water increases by 18.7 °C.

What is the specific heat of the alloy?

Specific heat of water= 4.184 (J/g.°C)

a) 0.235 J/(9-°C)
b) 0.380 J/(g.°C)

¢) 0.129 J/(g-°C)

d) 0.450 J/(a.°C)

(e 4259 4360 g lohs &isls dSuu (e dabid puag die
Al Bl dan JB ¢ (gl Jruk %J 3l gLl
18-7 GCJL\-P-A,! cLadl fé)b:-. aa_._)J J'!J‘_'):l Ln.\_._u ‘ ZOSGC J'l_‘a.qg

23S0l o3g} e gill 5all Lo

4.184 (4/g-°C) = olall Lucgill syl

24/2023-14i glaial -4

When a 88.2 g piece of hot alloy is placed in

175 g of cold water in a calorimeter, the temperature
of the alloy decreases by 76.4 °C, while the
temperature of the water increases by 15.6 °C

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

The specific heat of water = 4.184 J/(g. OC)

a) 1.70
b) 2.40
c) 0.809
d) 0.129

175 9 2 88.2 g L€ Bdle 38w (e dakd amg 2ic
Dl Anldl Bl And B . e dllS A 3L slall (e
15.6 °C  )lsies slall 5)lsa daya i iy « 76.4 °C

$J/ (9- °C) sans Al de il 5)all L

4.184 J/(g. °C)= slall dic 5l 5yl

Khalid Esmaiel
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Two pieces of aluminum and iron were left to sit in

the Sun at the same time and for the same length of

piece of aluminum?

time. What is the mass of the piece of iron (g) whose

temperature increases by the same amount as the

Ctily Cagll ki A aadll A aally asaial) (e liadad 05
Lkl Lé::)b) a.;).) .31..);: ‘r\n (g) ..\:u;.“ dalad A€ Lo aig.u)“ Baall
Casialy) dakad 5)a day0 50 laika

sl assialyl saldl
Iron Aluminium Substance
........... 47.049 Mass a<li
0.449 0.897 iegll 5l
Specific Heat J/(g. °C)
30.0°C 30.0°C AT
O 35.5
O 53.5
O 93.9
O 45.6
J) gead) ‘JJ plail) il gﬁﬂ\@&ﬂ\ dadall ng
7 (3 Al dalall g 3 ) jall 33 jUal) cillaall ) (5 ) jad) (38231 olad) aday | JSEN + CUSI (i 14,13
7
OV gad) a3 alail) @il Glsl) A aaall | dadal) o3
11 (3 all Lalal) 53 ) jall 53 jUal) cillaall ) (5 ) jad) (38431 olat) day + Y s 16,15
958 Jsay

:2023/22 -1 pladial ;

1J) 50

eosigell Ulluwes Ol)olig pou )Wl S g)suds o bouls

crystals

In the endothermic reaction shown below,

What is the heat flows direction?

a mixture of barrium hydroxide and ammonium thiocy

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

(slal muagall Bhall alal) Jolil
eahall Juas slas) L

shally il zoll ) M8 e

Sl 0 Al e

oS ) dadal (e

G s gl Al e

Khalid Esmaiel
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il sl e slall A a9 3 ) _all o jUa Jelid)
(s elall ) Jagmadl ) (&I ) AUl (e 5l yad) i *
& Jaad daadl) el s 3 ) jall aldl Jeladll *
Loloa Jsma ollaill *

pdadil) il QUisl) B e jall | dadiall o8
9 e Bl alldalal) g3 ) jall 30 jUall codle laill 4alSY AU cllaladia oy i) g ol + Sl 16,15

L 48l 5 ol il 5 e liiall (g ) jall (5 sinall 5 alall JSA Cua 9¢ 8 JLsY)
5Ll 5 Jeldill (g ) jall (s ginall 5 dSall 5 dpalal) e il
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

: 2020-14 glade) -1

[ . -l Ta&aiMc&ﬁ}A — ( radalaad) ﬁ&hﬂid,a.m@m\w ‘__;i

|
>

a '
=Y AH AH >0 |
e 1 H o <H_yun Al
- Lol A A G JEZ G ) ad) AN
\9|
e — B------Y-
Lad [T o I * Ladé I o IT * Laitd I g * Lo |
t « 2020-1< 34\:—! Oladal 22
___________ C'____________' ‘s ¢ 0 va ] T £
:i i Mcumac:wuawwwwc:gg
_E ' falial
£ AH
s 3
?-} AH >0 |
I__A. ____________________ HE.'-l‘,JI<H;-.)lsLi;.n Al
AR ) Faaall RS ) o I
LS I 5] * Ladé I o 1T * Laid I o1 * L |

sleal) él.u.\
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e i) 5 g sill (5 ) all s siaall & sana (b

s 3l gall 8 daalS)) Ada) (o

slall 4e 5ill 3 ) all (d

¢ ral) aladinly Cull o cial dbasS Jo i &gan die (il (53 Le -4
L 3 ) jall da 2 (a

Aleliiall salall 48 (b

(AH)e sl s sisadl (8 il (C

Al aly sl axe (d

JNgead) a3 pladl) il Uil A aa jal) | dadiall a3
12 G (gl all (5 ginall Gk o dplia cililee (5 yas | 4 D0+ B i 20
Thdnkl o+
JNgead) a3 pladl) il : il A aa jal) | dadiall 3
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CaHi20408) + 603(g) — 6C04(g) + 6H0M) AHeomy = —2808 kJ
(180.18 g /mol = JsSslall 4 gal) Akicl) )

-988.1 kd *
+951.1 kJ *
+751.4 kd *
-841.6 kd *

ol o 12,880 kd pluy b o o 2l (ICHY) G dlS a L (gdaed .25 I

( CHs=16.05g/mol ¢  -891 kJ/mol = ¢lisall dpuil 8l (3} 5a¥) 5 ) 48 )
323.01g*
376.03g*
385.14 g *
232.01g*
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: 2022-1 laal -

What mass of propane (C;Hg) in unit (g) is burned to L s I (9) 52ags (C3Hg) gyl AbS L
release 9985.5 kJ of heat? el e 9985.5 ki Ly

C3H3 (9) t 502 (9) —> 3C02(g) + 4H20(g)

The enthalpy (heat) of combustion of propane -2219 kJ/mol & AHZ, obad Glgal 3ha)
0
AHcomp = -2219 kd/mol (44.097 g/mol gyl 3 gall 2kl

(Molar mass of propane is 44.097 g/mol)

O 154.4
O 198.0
O 110.3
O 66.20

: 2023/22-10 (ladal -2

What mass of methane CH, must be burned in order to f5hall e 10,692 kd 1Y \ghia ane AV CH, plidll ES L
liberate 10,692 kJ of heat?
Molar mass sl S| AH. (k] /mol) | Formula disuall Substance sl
16.04 g/mol -891 CH4 methane -.'Jl:‘f‘dl
O 192 g
O 96.3 g
O 1379
@) 385 g

I
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: 2024/23-1< pladal -3

the following table represents this fuel?

A fuel releases 1684.8 kJ of heat when 0.600 mol

of it is burned. Which of the substances listed in

0.600 mol sl 15 5l (e 1684.8 kJ by ik

Caghgll 138 Jidd LGN Jgaad) 3 dgpval) Sl gl (gl L aia

Propane (L,

Substance sl chemical formula 454.,<) dagal AH_,,.,(kJ/mol)
Sucrose 4, <) C12H::0,,(s) -5644
Octane Sy CiHis(l) -5471
Glucose jSslall CeH1204(s) -2808

CiHy(0) -2219

a) Sucrose  Js_Sul)
b) Octane B
c) Glucose  JsSsal
d) Propane  obsudl

: 2025/24-18 laial -4

Khalid Esmaiel

What mass of sucrose C,,H,,0,,; must be burned 8466 kJ 71y g oo A CppHpn0p; gy Sl A L
in order to liberate 8466 kJ of heat? £55all o
Molar mass  idydl 25<) Y — Formula Gl Substance sl
342.3 g/mol —5644 k//mol Cy.H:0y Sucrose A
a) 9135 ¢
b) 2282 g
c) 6846 ¢
d 1711 g
sleal) él.u.\
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¢ Bala (3 fal Bl s oo s b lea i -2
Ul (e aaly Jse AV s 23 (g
Jelital (je aal 5 Jse AV s 23 (b
Faul il Lgilla 3 )55 31 5al s (G
Laiaal) A8l fe el (d
r g Bl ¢ 9<i CJi b (AHocomb) a—..“‘e.‘m Gl AY 3 A Glaa 2ie - 3
0°C 5~ 4a 305 2 atm e @i i (g
(25°C) 298 K3l s 4a 05 1 atm e &l haa (b
MSJABJ\);:\;JJ} Jaxia L (C
Al gl gl wast 050 (d
J)gaal) 2B alail) il i) 8 aa jal) dadall a3
14 AN Ayl il A ) s AibanS Aslaa QG [ 44 Jpaal) + QU i | 19518
(Saailly i<l g ¢ lgualyl g 10 Jsa)
Vg 2 alail) il QS b o el | Aokl a
15 35 all 3o Ul dheSl e le il 4 ) ja Al C¥alae iy | QU s [ 21518517
3l daldl dlhasl cle )

¢ CALw alaa e dla g A die et )Y g 83 gl &) pud e el ALY ALl (g -1
H,O @ > HQO(I) , AHcong =-40.7kJ * H,O O 40.07 kJ %HzO(g) *
H>,O (s) HHQO(]) , AHgps=6.01kJ * H,O ot 601 k] ——> HQO(S) *

s 3l duala Lgal 5 3 ) jall 33 U 401 cllead) (e (o) daa -2

(duala al 33 ) e g ALl

NH3e — NHjg

C:HsO0Hgy — C:H50H(y

Brg — Bryy

NaClsy ——— NaClg

CsHig) + 802 — S5COz) + 6H20)
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:2022/21-1<0 (el -3

Which of the data in the following table is correct?

fiagaia Al Jeand) 3 salell il (e

Ghall ggall 44 aadll 5)L8) Sl sgiall ‘I’ aadll Alaall A0
The sign of the enthalpy change The change in enthalpy Process Number

posilive Aanga exothermic Byl pall 53)Us C;HsOH(s) — CHsOH) 1

positive iunga | endothermic 5hall Lals NH3(1) — NHj(s) 2

negative ill. | endothermic 5hall Lals CH30H(D) — CH30H(g) 3

negative Ll exothermic 5ylall 53U H20(g) — H0(D 4
O 1 only Laad 1
O 4 only daas 4
O 1.2 251
O 3,4 4,3

:2023/22-1<8 glaial - -4

Which of the following processes have AH positive values?

ainge gl AH a8 0 3000 ililandl

H;0p) = H; 0,

Hz 0(5) 4 HZ 00)

H;0(,) — H20,

HZ 00) d HzO(s)

O nandiv
O Illand IV
O land Il

Q 1andu

Vsl

Vsl

gl

lyl

: 2025/24-15 Jaia) -5

Which of the following processes are endothermic?

5l duale ddul) ciliaall gl

CszOH(') v— CszOH(g)

CH4(g) + 20,(g) — CO,(Q) +

2H,0() + 891 kJ

NacCl(s) — NaCl)

1
2
3 | H,0(s) — H0(D
4
5

H,0(g) — H,0(D
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;AU JSddl e Talais) dasaia e 00N e jlad) o) 2 2020-1<0 glaial -6
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aglgens) A3 s wie clall el g 257 0 pead da3 W 50200 Coasd 23
3.22 kJ/mol = J sl jleaiy ad gall 3 ) jall)
(32.06 g/mol = J stisall A sal) ALK
568kJ*
4.57 kd *
3.62 kJ *
2.58 kJ *

Yalle s wie Blu J) alysdy Liged) e e 275 0 al wie dodlill 5 ol 205 L 24
AHgpg aas

23.3 kJ/mol = L sa¥) Sl 4 ) 35 all)
( 45l 4 NH; = 17.04 g/mol

275.01kJ *
376.03 kJ *
485.14 kJ *
511.23 kJ *

2020-1 Jlada) -1
heat is required to vaporize 63.07 g | xie slall (1 63.07 g il 4a B 5 ) jall s La
100 °C according to the equation alia dlalaall 138 g 100 °C 5.0 4a 2
w? (18.02 g/mol = slall 4, sall A1)
s of water = 18.02 g/mol)

H,0(, - H,0, AHy,, = + 40.7 KJ/mol

1724 kJ *
182.3 kJ *
1425 kJ *
242.5kJd *

i o ele nly ém
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'h heat is released when 51.09 g of
| gas condenses to a liquid at its boiling
:ording to the equation shown below?

ass of NH:= 17.03 g/mol)

S5 Ha ) L) 5 (0 51,00 g —AES5 o 2l 5 Al LS La

Salial Aalaall B 5 40 Aa 0
(17.03 g/mol = NH; 4 & gall ALigl)

NH;(g) - NH;(1)

AH_,4 = — 23.3 kJ/mol

-69.9 kJ *
-75.2kJ*
+69.9 kJ *
+75.2 kJ *

£ 2022/21-1h Gladal -3

evaporate 156.1 g of water at 100°C?

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

O

O
O
O

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

185

347

353

236

5 LU (KJ) angs sl 2uaS La colial JSEN ik g
£100°C 5))a a0 2ie skl e 156.1 g
(18.02 g/mol (g5lua slall d34all A1<N)

AH,,p = +40.7k)

AHegng = —40.7 k)

Enthalpy

Sl s9me

AHg, = +6.01kJ
Solid AH_,_=—-6.01kJ

1 eV

Khalid Esmaiel
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Water is sprayed on oranges during a frosty night. If ke Jasgia IS 1Y 5L W DA J&E0 e el ) S
an average of 29.5 g of water freezes on each 29.59 o Ay IS e aaxiy S el

orange, how much heat is released? il 5l )all 4 L
(18.02 g/mol = ¢lall 3, 3k<H )

( molar mass of water = 18.02 g/mol ) Phase Changes for Water
U Dl ol i

a) 9.84 kJ t

b) 66.6 kJ =1
- AH o = —40.7kJ
c) 3195 kJ 3 ||
-------- 7 o
AHy, = +6.01kJ
d) 21636 kJ T
S 7 A—
S PEJ aladl) il gﬁﬂ\@&ﬂ\ dadall ‘aﬁJ
18 O3 iy AH 8L a3 aa ¢ Le S e (31 5iaY 25l o) AdlasSl) Alalaall (iSy | 4 JBe + LS i |,20,17,18
3y all Uale al 5 ) all 13 jUs Jelaill il 4 21

Bala (3 fia) Bl s 0w i laa i -1
U e aal g J ge AV 8 yat -
Jeliiall (e aal 5 Jse Yy Ca e -
Al gl 8 ¢ S5 Al Leilla ) oS5 ) il -
Al eyl -

¢ Sals B) jia) Joliie (pa dal g J s (3 iag Ladic 30 a5 jsa o Allhaial) LUal) il La -2
) yal) sk *

Looaul) 4, *
CrsSill 3 ) a ¥

é\)ﬁ;Y\EJ\P*
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19 Jelall Lﬁ)‘)a-“ 0 sinall a8 ‘GB}A ctuay | JSEl 4 QLS i 24,23 22
+ 505+ 13 25
LLIU.\.\L.\:. ¥

(H202) iz g pmed) eaSg o clSet) AH Glusd abal b g @ @) o) asleSi ¥slad) pasa) gud Geald
casllaJl E‘.‘J'?ﬂjl 1;\5;:1-; dag R (g J_'l.:u.” U (o ts’_,.'a:l daaris Slalasa ) 4 ‘?'j.rﬂ by

2H,0,(1) — 2H,0() + 0,(g)

a. 2Hy(g) + 0x(g) — 2H,0() AH = —572 kJ
b. Hx(@) + 05(g) — H,0,() AH = —188 kJ

-183 kJ *
+196 kd *
-196 kJ *
+183 kJ *

(Ot
-385.5 kJ *
. A Jelall AH Clusd b 5 @ galslad) pusanl .32
+208.1 kJ 2CO(g) + 2NO(g) — 2CO,(@) + Nx(g@) AH=7?

-566.1 kJ * a. 2C0(g) + 0,(g) — 2CO,(g) AH = —566.0kJ
+372.6 kJ * b. Nx(g) + 05(@) — 2NO(g) AH = —180.6kJ

b asla) AH Clusd @ asladd) o els aasun) .—1789kJ S Jell) AH (gass .33
4Al(s) + 3MnO,(s) — 2Al,04(s) + 3Mn(s) AH = —178%9kJ

a. 4Al(s) + 30,(g) — 2Al,03(s) AH = —3352kJ
b. Mn(s) + Ox(g) — MnOy(s) AH="7?

IS
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2020-1< gladal -1

f much is AH of the following reaction? 8 A Joliill AH Aad L
€O, + 2Hp(5) — CH;0H, _ CO + 2H, - CH;0H
the thermochemical equations (a, b and c) shown below | sLui dadsali ¢ 5 b ca 4 ) A il cslaal) axidul
CO) + % 05 = €Oz AH = — 284 K]
1
Hy ) + 502 — Hy0q, AH = — 286 K]
3
2020-14 3as) glaia) -2
much is AH of the following reaction? 1AL Jolitll A Aad L
CS2) + 305 = €Oy + 250,  CS0) + 30 = €Oz + 250,
he thermochemical equations (a, b and ¢) shown below 2lial dads gall ¢ g b @ Al A et cialaall pudiad
Cs) + 0245 = €Oz AH=-393K]
Cis) + 255 = (S AH = + 88 K]

s AU JeliSl AH Glaad G (538 aadiad -3
NOg + Og —> NOzg , AH'=?
- Al edle it Laadie
Oz —> 20 , AH = +495 kJ
203 —s 30y , AH=-427 kJ
NOg + O3 —> NOyg +Oy , AH=-199 kJ

‘“ —— sleall ém
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(C3Hs) Clossadl S eSS B quluad 40010 Y aleal) Cilig 4
p bl g8 9 Cpa g uugd) S Ay paing Lixiia

1ed Glatal) JS Guwa daal e

AH’.=-2219.2 kJ
AH%=-393.5 kJ
AH%=-285.8 kJ

CgHg(g) + SOz(g) _— 3C02(g) + 4H,0
Ci) + O29 —> COx ;

Hyg + 1/202, ——> H2Oq) ,

2N + 502 —> 2N20s5) , AH=7? :Jelll g Al sgiaall B il sl - 5

s Al Ay ) ad) Ailassl) e alaal) Laadiiia
,AH=-2858kJ

, AH = -76.6 kJ
,AH =-174.1kJ

Hae) + 202 ——> H20(
N20s5) + H20) — 2HNO3@q)
15 NaGg) + 3/2012) +1/2Hzq) ——> HNO3(aq)

2022-1dd galal - 6

olial Jelill AH g)hall (sgnall L3 i) jlaka L

What is the enthalpy change A H for the reaction

below?
Zst(g) +302(g) _ 2H20(|) + 2803(9) s AH — ??

using the following equations: ragdall Y olaal) Leadied
S(s) +Ozg) ——» SOy ,A H% = =296.8 kJ/mol

Hag) + % Osqg —— HOp , AH% = -285.8 kJ/mol

Hyg) + Ssy —— HSy ., AH% = —20.6 kJ/mol

a)  —603.2kJ
h)  —562.0kJ

A -l124 kJ

sleal) éhu_.\

AN -1206.4kJ

Khalid Esmaie.
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2023/22 -1<h (el -7

What is the AH® value for the following reaction? ?QJ'.:II Jelel AHC dad Lo
[+] =?
' 20F,, — Oy + 2By, AH = —49.9 K
| 2CIF, + 0y — CL,0, + OFy,, AH = +205.6 K]
1] 1 3 o
a) +422 k
b) -139 kJ
c) -188 kJ
d) +394 kJ
2024/23 -1« ¢lalial -8
What is the value of AH’ for the following reaction? 7 A0 Jelall AH® L3 L

2H;S () + 3 Oy —> 2H,0 ) + 2S0Oyq, , AH' = ??

Ss) + Oz9) — SOy . AH® = -296.8 kJ/mol

Hyg + % Oyg —*>H:0(, AH - -285.8 kJ/mol

Hyg + S — HaSyg) . AH® = -20.6 kJ/mol
a) -603.2 kJ
b) -562.0 kJ
c) -1206 kJ
d) -1124 kJ

Using the following chemical reaclions: ok { - S DR R TS i | PR A

Khalid Esmaiel
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I gad) ‘JJ aladl) il sty gé@}d\ dadal) PEJ
20 L@l 0 o€ 5 ) ja 1ok g Jelaill (gl jal) (5 simall oy | 6 e + Y 29,28
ik

2Al+ Fe203 ———>  2Fe + ALO3 Pl Jeliill AH a1
Fe:03=-826 5 ALO3=-1676 si (kJ/mol =) CnsSil 3,0 a ol lale

tAHY ad bl PA e paall z U ddee PR g )ad) 6 giaall A sl quual 22
-393.5 kJ/mol¢ -824.2 kJ/mol <Al e il ¢Sl asuas) (A (TIT) paad) sy
2Fe2035y ——> 4Fes) + 3COyy

. Ou.-.“j‘ J\J:‘A‘ Jelll AHOyn sl -3
CHag + 2029 ——> CO2 + 2H20q)
CO2=-394 kJ , H20= -286kJ , CHa=-75kJ : Al 0y oS3l ) ) o b CiilS g

sle Al ém
Khalid Esmaiel
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C3H7;COOH() + 502() ——> 4COz(g) +4H20() : <hisitigl) aead AHcomp s -4
4C) + 4Hzg + Oz — > C3H,COOH() , AH=-534kJ : AUl ddalaal) aadic
(€O, =-394 ki/mol , Hy0= -286kJ/mol i) (o<l & ) s )

:C3Hs Sl S8 (3) ks dles Jiay Y Joldsl) %5
CiHsg + 5029 —— 3COzg +4H200), AH=-2219.2 kJ
[ -394 kJ/mol =A H% COx s -286 kJ/mol =A H% HaOq ] ok We C3Hg ghisssl! AH® ol

A Aabaal) o g il 20T AU e 05359 Jeléy -6
2NO2)+ 039 ——> N205¢ + 02, AH= -198 kJ

[(AH%=+11kJ /mol N2Os ,  AH%= 143kJ/mol O3 ]
NO; a9l asi S8 AH; s -

-4163.2 kJ/mol = 43 jia) 3 )l sa o)) Caale 13) CoH g OluSgd) (oS5 3| 23 Gl 7
[ -393.5 kJ/mol =A H’% COs, s -285.8 kJ/mol =A H’s H,Oq |: Ols

sleal) ém
Khalid Esmaiel
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2022-1< glaial ; 8 Jlgw

If the enthalpy change of the following reaction
is —1368.4 kJ
C,HsOH) +30,,

What is the enthalpy of formation of C,HsOH

E— 2002(9) + 3H20(|)

Ll Jelall Ehall gl 3 sl S 1)

~1368.4 kJ 5

CoHsOH() (s a i Lad

H,Oy COy

Substance sl

-286 -394

a) +142.9kJ/mol
b) +173.8kJ/mol
C)  —102.1kJ/mol

d) ~277.6kJ/mol

AH, gl 083l 5)m

kJ /mol

standard enthalpy of

2023/22 -1 gladia) ¢ 9 J)

Using standard enthalpies of formation table below

salll AH; (k)/mol)
Substance
NO,, 33.2
H,0, -285.8
HNO3..y -207.4

a) -506 kJ
b) +368kJ
c) -137 kK
d) +136kJ

What is the  AH,,,value for the following reaction?

3N02(g) + HzO(]) - 2HN03(aq) + NO(g)

sbaf aaulal Ol 5lm o8 Jota Lardi

AHxn =7

et Jolall AHy,, Aed L

o

sleal) él.u.\

KhalidEsmaiel
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Sl @3 B) pladl) il

«,MSS\QA&JAS\ M\eﬁ)

21

Al Lgalia 5 mlinll Al 3y oS00 6 )y iy | SN+ KU i | 27,26 ,25

5dsxll 415

fo_yalic Maily GiS ja (s da) g Jge il Ladie 3l a3 g o dadlieal) gf dlthial) AUl a) La -2

2S +3025 —> 2SOs3q , AH=-722kJ :Jell o gaddi 4000 <l jbal) ge 6l - 3

&M\EJ\PZSO3O~4}$$J‘P*
d&:uﬂ\'&jﬁ=s Bl yial 3 ) *

DSl (oS Bola 8 i by L ) -1

U e aa) 5 J g0 AV o gl -
Jelatal) (e aa) 5 Jse AV (o yat -
Al Ll 8 (555 ) pall s -

Z\EUA\UQJ.\L'S -
A ) sl aatal) *
Looaal) dals *
CrsSill 3 ) s ¥
B Y 5 ) ¥
BJ\J;HUALAJQL‘I}]\*
S &l sial 3 ) ja = S03 (RsSis )y *

2020-1- Glaie) -4

f the following represents the standard enthalpy of
n for the compound formed in the following reaction?

U (pa Il o pall A 0 9555 A i b Laa g

a- N2 +20, —— 2NO:
b-2CO0+ 0 —— 2C0O:
¢ - SO; +H,0 — H2S04
d-%H, +»2F;, —— HF

9

Al
AH =+66 kJ
, AH=-568 kJ
, AH=-814 kJ
AH =-273 kJ

9

2020-1ci 33} Glatal s

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

el (N o pall Al 0505 ) 8 (R Y (b L g1

a- N2 +20, —— 2NO;
b-C+0 ——CO;

¢c - S +320;, —— SOs
d-"»%2H, +%F, —— HF

Khalid Esmaiel

9

9

faul)
AH =+66 kJ
, AH=-393kJ
AH = -396 kJ
, AH=-273kJ
sleal) ém
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Which of the enthalpy changes in the following AT el 3 phall giadl A il e
reactions does not represent a standard heat of ¢ A H} FRE o S e LY
formation AHf ?
O S(sy + 3 Fag) = SFsg AH; = —1220K]
@ 3 :
Sy + 2 02(g) = 5054 AH; = —396K]

O 1 1 ,

5 Hag) +5 Fargy » HF (g AH; = —273 K]
O L :

NO(g) +3 Ozg) = NOq AH; = —58.1k]

2025/24-1 aia) 3 7 JViga

Which of the AH values given in the following reactions F il B Jid 2l el o slhedl AH o8 030 L_St

represents the standard enthalpy of formation ¢ NO: <S5l AN
{ _ f

AH; of NO: compound?

1 | NOg + 036 = N0y + Oy AH = —199 K]
o 1

2 N2 * Oz = NOyg) AH = +33.2 K]
3| Ny + 20,4 - 2NOy, AH = +66.4 K]
4 1

NO) +3502¢) = NOz(q) AH = -58.1K]

2022/21-1< gladial -8

v ol (S8 il Udnds & Jiad AN el lil) 3 (gl gl B i) (e gl
I Siamua b A el TAAHE) ekt oS
Aol ¢pgSI 815> Bl ola NOyg (255 Jeli oY Rempe 4a8NO2 JAH,  (

" - f a
Standard Heat of formation
+33.2 --eevne Y LT NO,(9)
AH{(NO)
------- 0.0 --eennnennnnan Ny(@), O2(9), S(5) o " o
o NOyq) 1 AH; oy 1 Oy sNogy e JSNAH, (b
=
E
=4 o
£ slall 3l Jelis SO35 9 Jelis Y Lilu 4a8 SO0 J AH, (C
o AH$(SOy)
_eti Lt
Khalid Es 4 , SOyq JAHy n B Swial;  (d
| PN S SOty (
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2024/23-14 glaia) 5 9 Jsm

Regarding the compounds in the figure below, which of  fds.aa 3360 c¥Valedl (gl colial JSA 3 SLSlly Blaly Lad
Standard Heats of Formation
the following equations is correct? dall) o 3D Bl
1) %Ny +Osp+33.2kl — > NOuy R
2) Ny +20,4+33.2k] ——> 2NO,, e Y
3) 28(3} + 302(g} ZSOS{g] + 396 kJ 5
AH}(50y)
a) 1 only b) 2only
c) 1land 3 d) 3and4 I
J) gead) ;SJ plxil) mil gﬁﬂ\ué&ﬂi dadal) ?EJ
2 o) Ao yur Lacs e Aok ahaaily Jolil Ao yos L ia cwemy | 1 Jin + SN omi |, 50,49 ,48
R ANE 51
) “-\EJ plxil) mil gﬁﬂ\@&ﬂ\ dadal) PEJ
73 ol Ay Jaue e Al ool (o Uil Ao yus o gie vy | 1 e+ i€ omi | 51, 50 ,49
il +

4.00 min & 0.384 mol/L ) 0.00 min & 0.400 mol/L (» (=8 A Jeliall 3< 5.1
(mol/Lmln)L}A‘u:).uJ\ @4}3_\“)]\ 3 il sda JMA Jeladl) @Jubajh )
2x107 mol/L.min ( a
4x107 mol/L.min (b
5.3x10* mol/L.min ( ¢

3.4x107 mol/L.min ( d

ILb +Ch —— 2IC1 )&l delll 522
48824,00 20.300 M ) 4881 0,00 ic 0.400 M < [I2] sy
Je il de s Ja gia La

2.5x102 mol/L.min ( a
1.3x103 mol/L.min (b
5.3x102 mol/L.min ( ¢

3.4x10* mol/L.min ( d
sleal) ém
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Hz + Cla — 2HC| Jeliald deuss yirnd calin

| licilao | _clmo | Bilwn L@ e

0.000 0.050 0.030 0.00
0.040 0.020 4.00

A Ot aa gl Al B LSS oy AN H, Y gay 4de 1 e Jolill) Ae yu Jai gla ) <A

HCI S5 L 0.0050mol/L.s ¢ bt 2230l HCI &Y ga 332y 4de 1 e Jo i) Ao Jan g oS 13)-C
4.0 s 2

Mg + HCI —— H2 + MgClz : Jels 44
4.50 g 4 & 3.00 min Uy s Jeld@lll Ll A Mg (e 6.00 g g
¢ Mg cﬂﬂ.@."\u\ a&ﬂ .h.m‘g".u ey
( 24.3 g/mol = Mg Jad sall AN )
6.75x10° -a

2.06x102 -b.
3.75x10° - ¢
4.32x10"0 -d

(mol/L.s ) JoUl) Ae s bauigia in) ¢ Oz 9 NO2 0384 N2Os sy Aima 30 2 2303 B — 6
=80.0 s ) £=10.00 s (e Asia 3l 3 58N BMA 0,050 mol/L Y 0.100 mol/l ¢+ [N2Os] J& 13}

5.00x 10*-a
3.13x10*-b
6.25x 10* -c.
2.50x10°-d

sleal) éb.u.\
Khalid Esmaiel
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if the average reaction rate for the reaction, expressed in
moles of NO formed, is 0.050 mol/L.s , what concentration of
NO would be present after 0.100 s?

Using the experimental data in the following table, Haas Je il de jor Jauegia 1€ 13) S Jgaall 3 dppaill SULA Laadng

0.05 mol/L.s gyl 4a5lll NO iy daay 4ic
£0.100 S s NO S5 L

N»(g) + Oa(g) = 2NO(g)

[NO] (M) [0.] (M) [N2] (M) Time (s) oa !
0.000 0.300 0.500 0.00
0.250 0.450 0.100
A- 0.005
B - 0.5
C- 0.2
D - 0.02

25/2024 — 14 laid -8

In the gas-phase reaction :

I, + Cl, 2ICI

[I5] changes from (.400M at 0.00 min to 0.3840 M
at 4.00 min.
What is the average reaction rate in moles of |, consumed

per liter per minute?

+0.004 mol/(L.min)
-0.004 mol/(L.min)

+0.01 mol/(L.min)
-0.01  mol/(L.min)

L+ CL->2ICl & ==+

0.3840 M 3 0.00 min xie 0.400 M e [1,] s
4.00 min 3

3Shgia) |y ¥pas S A pos Jauagie Lo

taat g9 sy

N igad) aﬁ) aladl) il sty gé el dadal) PEJ
4 QI 5 e A0S 1 4] o S iparSl O ) D8 5l 3 e il 355 0 i) 29 48

J) gead) ¢§J plxil) mil sty 8 Al dadal) ?EJ
25 Leias 5 1000 Al Sl O kel e (872 Y g 49

) @ﬁ) aladl) il sty gé el dadal) PEJ
26 e Gill A s ol sin 5 Joptl) AL (30 ABDM)) iy | 153 165 5 5 4 JS291 + €l i | 53,52 51
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) geall a3 alal) il )] B aa yall dadual) ad
27 e Jelii Eusand ulul sa iy jall G adbail) 1 & i | 1 dsaadl + 4 ¢ 3 JSEY) + LSl (i 52,51
J) gead) ¢§J plxil) mil st ué&)d\ dadal) ¢§J
28 o3 Yo e Ll iy G g bl )5S (i calabaaY) 3 il 16 5 ¢ Laa slasiad Gasy I b 3l S5 | JISEY) 4 QS 53,52 51
B e LS e gl | (sl 4655 54
) geall a3 alal) il Gigl) B aa sal dadual) ad
29 Jeliil) Aoy Jal gia g Janfiil) A8la Gy A8l Comy | 105080 465 5 54 JSaY) + U<l i | 53,52 ,51
) aﬁ) : aladl) il list) ‘EA@JA\ dadal) PEJ
30 GL}A'&)\);.“;LALA.“Qkuﬂ\;ﬁ)\)ﬂﬁd)u\ﬁmcuﬂ\)ﬁg ld}-\.aj\+6}5}4d15-ﬁ=\>1\+yliﬁ\uai 53,52,51
¢ cOleliiall ciliy ja O Jlad adlal &gaad (5 59 e AU (e o) -1
e SA ] 1 L 2 51 -a
Rlsdih | 2 ki 3,2 -b
Lila slad)
putleca? | 3 Lis 4 5,3 -cC
Jea g | 4
L# 3,1 -d

Gl ) 0 s8 lad ciliy jal) ¢ adball) ¢S 1) -2

cliall olad¥l 8- 3
il e olaiY) i- b
Jelill A5 - ¢

Jeles ol Malle- d

D OSs Buaa 1) g L (o 1) adlall) -3
cubio olail i limia - g
Crulia e oladl i lama- b
Cualie ye oladl L - ¢
Cabia olail A TLd - d

: b les caalg JSA ) ¢ Jlaa pf Joldil AUl tade Sy Jiliall JSA) 2 1

3 ................

JA o a8, g aliay gMila - A
s i 1 A8
2 A
3 W2
4 o3

QSJ‘MLPU?\JJLEJSM\JA -B

¢ fdlad

sle Al ém
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s b lee g JSAN (ol ¢ Baliaal) cde W) aa) ALY ABUal) dada Jiay Juldal) JSAY) 2 2

I .................................................. P dte 1 ila
.................................................. s S 7 A8 -b

% .............................. s Sl 694 92 ABY ¢
I .................. ¢ 50 all gala af 3 Ua Jeliih Ja - d
¢ 1alal

: Qﬂ@bﬂb&%@\a@&g&g&bﬁm e al) A8l -3

Gd\jﬂ\Ja)sw\gﬁua Jil - g

) sl A8l (e ST 5 e liial) A8l (e 81 - b

) sl A8l (e A1 5 e liitall 48 (e ST - ¢

2 sl 5 e ldiall Bl e ST -
;@M'M\M\géb,\\\gj\-4

Jaad O le sl — g

Lo o3l gl - by

las il il 5 e liiall - ¢

Jasd bl ol gall - d

« ldilal) diaal) - §

Lis,usi—a

Laila e il (o4 <5 2y - b

143\3)5_.13..3 -C

O leliiall (o5 my ol il 3 Y Jsab - d
¢ hdia dine A sy ia- 6

Ly, osS8—a

Lls) »SS-b

BN IV

A i g Jad 5 )1 (s S5 - d

¢ Jagl g ) e Ao g Jag) 550 ()9S5 i Gaaad ) ABUAY) ) S sy L Laa g - 7
31 adl o jla a5 )0 (5S35 3 ) jall ale Jadl 5 )l) S5 — g
EJ\JJ JJ\L LadS - p
5ladl (ale Jaal o)l (58553 ) adl o s Jasl o)l uSS - ¢
5 all jale LadS - g
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¢ ladih dhaal Saal) yuad aga gl oL iaay G L — 8
A& 8 ol i) ol 5 5 lai— g
O3S & cdlelitall Lo 5, i — b
A i) gill Jad 55 ¢3S & cBleliiall Tad 55 fasi - ¢
O3S (8 o il dal 5 5 @l & dleliiall T 5 i - d
¢ Jeldil) de pu g Japdiil) dBUa oy A8t La — O
&uﬂ‘&:wd\djﬁw\ﬁ&ﬁ_:d)\ws—a
Jeladl) Aoy Ja Japdinil) 48U Cuedl ) LIS —
Japiwl) A8lay Jelall de yu SEY ¢
s o Je il de e J85 Jantil) 48l i LS g

¢ 5 yall gl.hl‘dsléﬂ\é&&ua@i-l()
e il il < g 51 il < Jaial) iadl Bl -

& A s < OOlelaial) Ails < Ladial) Miadll 2 - b
Ldid) adaal) Als < il 6l dUa < COleliid) Zd -c
Ll adaal) dils < el dih < gl ddda - d

¢ 5 all @N\&Gﬁ\@w&méi-ll
COle Laial) A8l < o) gill Ada < aliiall adaall 48 - g

& sl ddla < COlelaial) A8ls < Ladial) diadll s - b
L) ddaall 48la < ) 5l A8l < Olelaial) 48l -c
Ll adaall d8ls < e lital dih < il gill ddda - d

24/2023 — 14 gaia) -12

Using the two figures below, which of the following is correct? frsaa L L g ool D Laasn

—— A e—
— L) —

— AU e —

— LI L
Energy is released in figure (1) while energy is absorbed (2) J€an & il i Ly (1) JSan 3 al 3lls
in figure (2)
Energy is released in figure (2) while energy is absorbed (1) &2 paal satid Ly (2) Jan o Bl Glls
in figure (1)
The aclivation energy in figure (1) is greater than the activation (2) IS & Lotall Al e €1 (1) JC20 3 Lotal Gl
energy in figure (2)
The aclivation energy in figure (1) equals the activalion energy (2) JSA A Ll A3l (g5l (1) SN A Lol a3l

in figure (2)
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Which of the following is correct regarding the two alial (2 51)ulSall alats Ladh e bl éi
figures(1 and 2) below?
l:rwlmrmr---w ::_'l ‘ .r} w‘-—J' wani!
‘ N ‘/‘ Actvated comple

€Olg) + NOigh

| s

Energy
el
Enrgy
!

o »

€O, g) + NO(g)

L " T

} l COyigh + NO(g)
.......... Sy~ _

IR —— Producs 1l
— i — ——— N T L —
Braction progress Rparison progrev
Fiqure 2 8.1 Fiqure 1 J8.2)
a) In figure | the reactant molecules collide with enough anll 2818 Ay e Linall Slija paleam 1 U5 (a
energy to overcome the activation energy barrier 8 Al e e polpll (g% Jaill Al Gl e

and form higher energy products
b) The activation energy in figure | larger than activation 2 el A lasnl) ills sl e o il Al (b

energy in figure 2

C) The reaction in figure 2 is exothermic, lhall 3l 2 J2 B el (C
while the reaction in figurel it is endothermic Bhall pala 1 Ja)) 3 Jeloll Ly

d) In figure 2 the reactant molecules absorb enough energy lanll A81S Al e lia)) lia i 2 SN & (d
to overcome the activation energy barrier and form higher sl il = 2y JS5, hlinll Blb als e

energy products
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