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Which of the following describes the ability to do work or produce heat
Energy sl (B) Density susdi (A)

Viscosity 53U (D) Temperature  s,|,=)l 45,5 (C)

Tl Aise Slorun! Sl Wlladl auiy b Lo

Which of the following increases the kinetic energy of the particles of a sample?

Raising the temperature 5,z 423 85 (A)
Lowering the temperature s, 4>,5 jxas (B)
Keeping the temperature constants,l =)l ds s couis (C)

Releasing energy from the sample as heats,|,=J| (a0 e 28l Ll 3L (D)

(2009 @JJJJ) Salal) (e A Cilapuad A8 jall A8l Jare sy (_AJ L Ls‘ 3

: Which of the following measures the average kinetic energy of the particles of a sample of matter? (Training 2009)

Thermochemistry 4, all <Lwsll (B) Kinetic chemistry S all cLaSll (A)
Temperature| 8l all4s ;3 (D) Reactionrate  ©3eldll de i (C)

Tlo Bole Aie Slouzt A4S 2l EM!J@&L«@

Which of the following decreases the kinetic energy of the particles of a sample of a substance?

8Ll Az i (€) ByLhll Az (aas (A)
Byl JSi e A8l ol G Luis| (D) 85! & (B)

e Boll) Slauat AS ol 48l aias

The kinetic energy of the particles of a substance depends on

The temperature of the substance &:Ul35,,> 4>, (A)
The mass of the substance 51 25 (B)

The volume of the substancess\| ex> (C)
The molar mass of the substancessLloll ad4ll i3 (D)
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The potential energy of a substance depends on all of the following factors
except

The type of atoms in the substance s>\ =\,3 545 (A)

Loaag alhddl ooy (@) aleasSI daylg Il £ 939 sue (C)
The number and type of chemical bonds that connect the atoms together

The specific way in which the atoms are arranged|, .| .55 L o2y (&1 240l 44,101 (B)

The temperature of the substancesslll 3l > 4,3 (D)

Byllally Aol cdlelanll § 2luasS) auosdl ABlAT iy 13k .7

What happens to the chemical potential energy in endothermic and exothermic
2reactions

Boylatly dolll cdelazll § olass A
A. It increases in both endothermic and exothermic reactions
¥355lally o lll eMeladl § Jas B
B. It decreases in both endothermic and exothermic reactions
saylladl @ Jass dalll cdlelanl! § slays.C
C. It increases in endothermic reactions and decreases in exothermic reactions
saylall 3 13359 Lalll eblelazll § Jas D

D. It decreases in endothermic reactions and increases in exothermic reactions

(2023 oo cmed) T gl Sh Le gl ikl LSl aal) Al Gy L 8

With regard to the chemical potential energy of matter, which of the following is NOT
correct?

(A)
LS 5 i Balall & 45 HAal) A8l s,
Translation: It is the energy stored in the substance due to its structure.




(B)
el el L Lala 1550 canls,

Translation: It plays an important role in chemical reactions.

©)

C"_s\‘).ﬂ\ Y Qﬁh}é\@\})ﬂﬁ}g}'&dw\ Q\Jdg_tgﬁ)ﬁusc_\.ﬁ

Translation: It results from the arrangement of the atoms in the substance and the strength of the
bonds that connect these atoms.

(D)

saldll L;ILA:\M.A.‘BM‘ 3 gdiall :\S‘)a.‘h’\ﬂu&m‘)\u‘ﬁ

Translation: It is directly related to the continuous random motion of the particles of the
substance.

2021 aleSamimo L Slylaadl g1 col3aell cals oW o (Jolall JSad1 3 .9

In the given figure, water is stored behind the reservoir. Which of the following
?statements is correct

1S, 6l oladl cals (W clliag (alie sldl dsle 06 oie | -A

When the water intake is closed, the water
behind the reservoir has kinetic energy

oy 43lb J) Syl 28Ul Jsnis (sl J) sl Jgumg ic | B

When the water reaches the turbine, the kinetic energy is
converted into potential energy

b3l 8 i, bl ilSe oo el bogdw JM A8latl g gas | -C

Some energy is lost while the water falls from its high position in the reservoir

38y 2o ) purg)l 2310 g5 0ol J) ol Jyumg i | D

When the water reaches the turbine, the potential energy is converted into kinetic
energy

1Sy 25l I AilasSI) gl A3l Jgoms e Jlto b Lo 10

Which of the following is an example of the conversion of chemical potential energy into "

"?kinetic energy




2017 -2016 alat SO oyl Jiaall (udoma) gyl olered!

Shldl @y=a 3 closlall Gl A
Combustion of gasoline 1n car engines
Jawl ) e oo Jile ol o el @alude s B
A skier sliding down a sloped snowy surface from top to bottom

oLy S adss Aoz § wliayerll pe sl 3803 C

Water flowing through turbines in a power plant
(seadly gdall 3989) GLg Al 35> D

Burning propane (fuel for cooking and heating)

2023 adie Samemio ALl SlyLall o aduilly gdall 3 39858 C3Hg oLy i 5Le a3 11

Propane gas C3Hg is used as a fuel for cooking and heating. Which of the following

statements is correct?

bl sda o Laloll 8989 g yedly 0sa,SdN 3 sy (e AuleasSdl aua sl A8l s

Chemical potential energy results from the arrangement of carbon and hydrogen atoms and
the strength of the bonds between these atoms

Byly> Byg4e @ Lol Lasley @ WleasSdl s gl 2L (10 S ¢ 32 ety

A large portion of the chemical potential energy in propane bonds is released in the form of heat

Laylotie e Dol ae STg 551 JSC& I AuileasSI gl A3ls i

Chemical potential energy changes into another form but its amount is preserved.

L Aulas of laasS elis 6 U5 2LasSl sl A8lls Bt

.Chemical potential energy is created during any chemical reaction or physical process

IV,IL, 111 (D) I,1(C) IV, 111 (B) I 10,11 (A)
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"All of the following are units of thermal energy except"”
D .C B A
Cal g J cal

Sl aaill 335 4 ) ad) AUl ldl aadiiny Lilee )13

Which of the following is used to measure thermal energy according to the
International System (SI)"?

.D .C B A
Cal Kcal J cal

2024 poiie pie g3l> 9240 Cal (e gz I 5Uadd| Ao g Laydes (I Sl A8t yluda L. 14

What is the amount of energy in joules provided by a breakfast that contains 240 Cal?
5.74 x 10%j (C) 2407 (A)

1004 ] (D) 1.00 x 10°J(B)

2024 pine Sypmis Jgo oS o BN (LS AUl 0 653.4 Cal Josli¥l e Jge 23 .15

2 moles of ethanol release 653.4 Cal of energy during combustion. How many kilojoules are

released?
1.350 x 103K] (C) 2.734 x 103KJ (A)
7.800 x 102%K]J (D) 1.600 x 102K] (B)

Cal aalJa) &l paud! oo e ST e g5y i Los 61 .16

Which of the following contains the largest amount of Calories (Cal)?
1000 cal (D) 86.5J(C) 9600 J (B) 10 Cal (A)
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A student ate a piece of fruit that contains 13.8 Cal of energy. What is this amount of energy in
?joules (J)

\(gl = 109G~ 48 18y 6.130 x 10° (B) 3.500 x 10* (A)

4.500 x 10° (D) 6.130 x 102 (B)

?A medium-sized red apple contains 125 Cal. What is this amount of energy in joules (J)

L 3
b 5.23 X 10° (C) 3.00 x 10% (A)

6.75 x 106 (D) 4.85 x 103 (B)

2022 piie s lall Jouamdl § ouSCAIL Blat Lecd Amimio W oLl 61,20

Which of the following statements is correct regarding the two figures in the accompanying table: Advanced

Y e ST X 2 4l A

The energy in X is greater than that in Y
Xob lgha sl Y A48 B

X The energy in Y is greater than that in X
Cal355 gslud X B 48l C

el The energy in X equals 355 Cal
150Cal | 5.0x10%) J5710x3.6 g sl Y 2 AN D
1 A
2.7 600 us The energy in Y equals 3.6x10"5 J

S L L - Y« O P
§J B gy 23U (0 AeS J3T e (goims Sy Law 5T 21
Which of the following contains the smallest amount of energy in joules (J)?
4 x 10°] (D) =100 KkJ (C) 100 cal (B) 200 Cal (A)

§170 Cal e $gizm slad] Le Lagi (I Sl A3Uallyfude Lo .22

?What is the amount of energy in joules provided by a breakfast that contains 170 Cal

711] (D) 170](C) 1.7 x 105 ] (B) 71 x 1057 (A)




2021 ale  SUsm!l Bumgy 28Ul sia S5bus oS 121 Cal e puontl] ceslnd! (ya 2eaS s9im .23

51x103](D) BAX105](C) 23x103](B) 23 x105](A)

2021 pine 170 Cal Ggoni jladl Amg Le ooy &1 (J) Sl B g 43Ul ylude Lo .24

7.11 x 105 ] (D) 1.7 x 105 ] (C) 711] (B) 170 (A)

Jox)l Bamgy Wlall sia Llade L 95.0Cal Lyliie @l mies ,lad] g 25
2020 ».uise $(1 cal = 4.184])

A breakfast provides 95.0 Cal of energy. How much is this energy in joules (J)?

2.27 x 104 (C) 3.97 x 105 (A)

2.27 x 10 (D) 3.97 x 102 (B)

1.84 x 103 (C) 1.84 x 106 (A)

4.4 x 108 (D) 1.1 x 103 (B)

2018 e 8 9lell By94all § (Aloilntl Bge 3 (cal) &5ly> yruw B gy ABUal yluda Lo 27
?How much energy, in calories (cal), is in the gasoline container shown in the adjacent picture

[G.’ - looe Gal = Y/ g"{J

seo
J 1.195 (C) TA915](A)

2.092 (D) 2092 (B)
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Which of the following statements is NOT correct regarding chemical potential energy?
Al Jagh 5 ) 8 0383 (A)

(A) Itis stored in chemical bonds

AT Y b s S (B)

(B) It can be converted into another form

e Jelis gl DA cuais ¢f (5 (C)

(C) It can be created during any chemical reaction

3l J848 e saldll (e 3llati (D)

(D) Itis released from the substance in the form of heat

§J B ga L 23935 (1 ABUaTT ke o (Cal) Ltz yaw 23.9 e S do> gga3 .29

2017 5,555 il

A piece of fruit contains 23.9
?Calories (Cal). How much energy does it provide you in joules (J)

10° (D) 103 (C) 5736 (B) 24000 (A)

§ yisadll 2 AW s gl i .30

Which of the following units is the smallest?

K] (D) J (C) cal (B) Cal (A)
2017 - 2016 abad Callill ol )all Juaadll (palana) o) laial)

Ban g ABlhal) oda (o e ABUY) (e 2,39 Cal e (s5iad qulall g S juac g gl (e Agla jUad) La g lda Jolii 31

A student ate a breakfast consisting of cereal, orange juice, and milk containing 2.39 Cal of energy. Express this
.energy in joules (J)

................................................................................... QGO FET e

2017 Ludma guyu5 § 2SI 2 AW Slus gl o 32
Which of the following units is the largest?
k] (D) J (C) cal (B) Cal (A)

2017,_,.«.\.?:5‘”53).\3 e Boll) Slauat AS ol 48l aias RR)

The kinetic energy of the particles of a substance depends on:



Balll o> (D) 53Lel) 5Ll 4131 (C) saUIals (B)  Balllgyl= a3 (A)




Oialally (3l Lasd daaua 40U <l jlad) o) By A Oislall e 5il) 3 ) jadl guda gy clalal gl Jgandl
.The table in front of you shows the specific heat capacity of substances A and B
Which of the following statements is correct regarding the two substances?

2aldl) Specific 4e sll 5 ) )all Substance A heats up faster g sl (i A salll
Substance Heat (J/g-°C)
A 4.184 S B A
The temperature change of B is greater
B 0.84 Al a JB e ) A salall ZUss e
Substance A needs less time to heat up

SN aaL B salal il
Substance B absorbs more energy

il e i 31 Bl (il < gl ki g i) (8 abia 5 araal g gudki il 5 sundlSI) (e s shosia IS S 5
2021 ale Sagisl s da 3 5ol 31 8 5 day ,Y) <l 3l sac Ll

Equal masses of calcium, strontium, iron, and lead were left in the sun at the same time and for
the same duration. What is the ascending order of the four metals according to the increase in their

temperature?

saba )l — 2aall a5l yiull «— 2 sadlSli(A)

" ” (A) Calcium — Strontium — Iron — Lead
géLoa)-” .\,3..\::)‘ ?}MM—” ?3-_‘-5«-‘ | olentene adl

Lead Iron | Strontium Calcium (“J-‘-"'“S&‘ <—e3+53ﬂ~4‘ — aal) <—u41-4)5\(B)
tuesill 5y (B) Lead — Iron — Strontium — Calcium

Specific heat

J/(8°C) oaba )l — o gl Jiall «— sl o udSI(C)
© (C) Calcium — Iron — Strontium — Lead

(D) Strontium — Calcium — Lead — Iron




Saca ! Bul) iy cudgidl uds § il 3 L) Jouadt § 83,0 9dl il 3all e Bagluda JiS &5 o3
2024 5Lc

Equal masses of the metals listed in the following table were left in the sun at the same time "

".and for the same duration

Sliver a4l iron .o/l Gold ca J! Aluminum p g5l ¥ the material ;.4

0.235]/(g.°C) | 0.449]/(g°C) | 0.129]/(g.°C) 0.897]/(g.°C) Specific heat 4.e 3l 8,121

S8yl pdl Ay § Bl el 4 l3lall g

"Which metal has the greatest increase in temperature?"
Gold_alll (B) Aluminumgs.191 (A)

Silvera sl (D) Iron =i (C)

& rued) il Led Sy 3lall e T 6Byl ymedl (0 Lot 4aS (liatiay « e 93l Lagady om0 laises Lo « Leands 203801 Led 1348
2009 @pd—? 5)‘):)‘ 2\?)3

Two metals have the same mass but different specific heating. They absorb the same amount of heat. Which of the
two metals will undergo the smaller change in temperature?

Lbadl e sall 8,1, 55 5LalI(A)
(A) The metal with the higher specific heat

Lol &gegull 5y),dl 93 51aN(B)

(B) The metal with the lower specific heat

Bylpmedl Ay (§ dudi il (ylasase, LeadS(C)

(C) Both undergo the same change in temperature
slaall Sloglall cpo el wouss Sy ¥(D)

(D) Cannot be determined from the information given




2017 - 2016 abad Gl sl jal) Jeamdll (alaa) aaaill aial)
1 b Loe LM JuaL1 Jgamdl § Bagamshl SUileadl Joniuel

§ AST diyly> Aoy 5 Logel il BTN itd e i) Aadil aoms dpokoedls p gl 2LL1 (oo (RIS aiing e

Use the data in the adjacent table to answer the following:
When two equal masses of magnesium and iron are placed under sunlight for the same period of time, which one will
have a greater increase in temperature?

wele) | i p gl Lo
Lead | Iron | Magnesium
0.128 | 0.449 1.023 Auegidl 51 ,]!

3alLl

2023 5L § 8Lisl gl BIALY yaue § LISIN| (miseis Slyme dzgs 13U 59

Jlaas¥) L,k

B> g9a 8yl A5 (slesal (A)
Jle JISG1 wdss olead (B)
Lozl e adlaall Jie olent (€)

Jeladdl ey oLt (D)

2023 pite  Sgady Shibadh u9S e poiiall yaudl Jgo Amimio al Al Solylall g




SIS () 2 i o oy el g S0n5 A)

Sall syl 3 dany (D) pylae pé il dee yill ylyn)l pandl i (B)

2023 - ale gl Solisl JKAYL skl ol LMl 198 yaua § St ¥ b Lo g1 76

a, C olSadl &85l Gy (e Gyall (2 Lilae Las i J1 Ll (A)
el @‘J@Y‘ SJDRJ‘ Zt.?JQ L;Q M‘ é 5)‘).’2.” 3\.?)3 (B)

SLali e sill haull o lbes Lnar iy G 2 (C)

Hally Wl oo JST ALl 8ylyoedl A ys 2 JSCAT) (8 81,2l Ay (D)

2022 5lc Saieall dud a3 I GISLI Jiay 1 Byl s olinl 2T 3 98

E (C) C(A)

E(D) D (B)

solia] Croyaud b @lats Losd domimio Al ALl &olyleall «éi

Calorimeter (2) Calorimeter (1) s W eS8 5yl > a—?ﬁﬂﬁé&p’-ﬂl‘ Msg?‘-e—*—ﬂ-”ﬁli-‘“é\-” obiled! Jiaz (A)

el D ol L coms sz (2) | Ji oy S J1 el laall pae (B)
B0 B> A2y (1) jad) § Y (aaseie el (i (C)

(D)

2019 puize Syl yaudl e 3edais ¥ 2SS Sl ladl e 6T 129
e e Ll o sl izl ol Zslill 351 pme)l AeS pusis (A)

poban e 31a) el ol sms (B)



dio Lans oy G Sbled! Jiay s W) 20eS 51> 42y 045 (C)

Byl ol Ay olid 3480 U] gass IS &yl udgs (D)
)Ll Ay 3 Jdl 25 JESUNAIY

S b A T BUANl ol § oy s Dl (o0 3itann foly> pass plubiiinal i
2017 8,139 Sl¢
o 51al e stl) 3lpll ayantl mlisy (A)
ol lavaay (3018, dl 5lade ol s UL LeudSA 3yl 2l Hluda (B)
(U 3kz) okl acosl s 8,1yl okt pies ()
ol s coms @i ¥ dls oy s Gl edle ladll aan (D)

5y, LJs 314 K 31 274 K (s i iie 53.9] @6lb atey Goloeidl e dige 4S Lo
2010 e (0.385 J/g.K) gslud e o

"What is the mass of a copper sample that absorbs 53.9 J of energy when heated from
274 K to 314 K, given that its specific heat 1s 0.385 J/g-K?"

0.04 g(D) 8.0 g(C) 352 (B) 4.0 g(A)




L@l oLl 5yl &arys La <9750 J Layloidia 5yl yt! oo 2aS 65. 5 0C iyl yo Ay ellf 50 335 gz 13) 75
2023 — ple g

[4.418]/ (8° C) £ +Lell Ae gl 5, ,2)1]
7.15°C (D) 6.98°C (C) 72:5°C (B) 58.5°C (A)

S Lad (3ylpzetl oy 1098 J cpaial Lackie 75 °C I 30 °C pe Jlis ¥l oo L 3yly> Bimys cndsyl 115
2021 5L [2.44 ]/ 8.° C JgsliD Aec gl 5,l,1] § Josliyll

40 g(D) 30g(C) 20 g (B) 10g (A)

Byly> Ay JA5 (gly> s § 3Ll el e 1758 3 88.2¢ LaliS ais L aSutu o0 2akad pyng tic 2
§aSetud! o] A gil! Byl ymtl Lo 15.6° €yl ey s L1 Bylyo Ay i3 Loty (76.4° €l tiies aSataad|
2024 5.1

0.380]/g.°C (D) 0.809]/g°C (C) 2.40]/g.°C (B) 1.70]/g.°C (A)




J110.0°C gy Lyly> Aoy 155 Lookic 3.00 g LaliS casil yodl oo Bydesn Lpsatas &1 85l y2)) 2eS Lo
20245 [0.803 1/g.°C sl ol e gill 5yl y)l] $45.0°C

11] (D) 1.1 x 105] (C) 84 J (B) 8.4 X 104 (A)

A S 5yl 2t 2 S 1308 (10K) 5l idiag Lyl yom Bomyd condly ] omy i (2.58) LaliS el oo Aies
2014 g Scloell (3/g.K) aus o1 5,0yt Led (50 J)

2.0 (D) 1.75 (C) 1.6 (B) 1.0 (A)

$95.0 °C ] 25.0 °C 8,3 a5 (o ool 30 5.50 g (ndeud ol Luie Lo biaia! o cf\” 1 PES IR RV-F P
2024 podie ydic ‘:gal:.

0-449
[0.499F78 . °C = usld dee il 5l p1]

173 (D) 385] (C) 62.0 ] (B) 235] (A)

JSI Ao Byl poed| Ay il 13) AL S5l S oo 10 g LaliS Zige J) 5ylyoed] deaS ,,QL@ 25

2024 aiis yic golo S5l Ay el I s g1 20.0 °C s
The metal ;21| 7 specific Heat dcgill 5, ,2]
Beryllium sl 1.82]/(g.°C)
calcium pgeud ST 0.653]/(g.°C)




Copper _ul=d! 0.385]/(g.°C)
Gold .l 0.129]/(g.°C)

ool=idl (C) psehiall (A)
il (D) 3 (B

T L“qm ’ 7‘1
22.3°C 4yl dmys S5y sS 3 elll (0 125'¢ 5 108°C qu,} By 11.8 g LelaS 316 e Hie pg ic

§ 3Latl 1 Ao gl 3,1yl Lo 24.0°C ALl 51yl Aoy o]

2024 puiie yhis ol [4.184 ]/(g.°C) = cLoll duc gl 8y y231]
1.825]/(g.°C) (C) 1.023]/(g.°C) (A)
0.449]/(g.°C) (D) 0.897]/(g.°C) (C)

6.75 delaall J55 3oLl s.ia Coynialy 43.6°C J) 22.4°C (o Laglas pé 53l (po 355 g LaliS His i o3

2023 pudia TBalll (2 Lo (Jolall Jgusdl Lt A8l (o kI
Substance Gold . silver axall Aluminum ‘a}gd.i! f Iron =l
Specific heat 0.129 0.235 0.897 0.449
syl (D) #54181 (C) 2,44)1 (B) —aill (A)

ASud! Bylyo Aznys Ja5 gyl yrue § 5Ll s LU 00 4258 § 3608 LaliS 4is L A8t o0 44.&@ ws 36
SaSud! aded due gl 8,1 paedl Lo 18.7°C luday e LI 8,1y Ay 31035 Lady (205°C 1 udey

2023 puuite
0.235]/g.°C(D) 0.129])/g.°C(C) 0.405]/g.°C(B) 0.308]/g.°C(A)

s ¢ b

/n_ yas ?GOJ

Dt 187 2os



Aeloall IM5 8ol oda coaiel 9 40.0°C J) 25.0°C ¢ deglan pé Bole 01558 LaliS & cndeud o3
2023 ale § Balll s de gl 8,1yt Lo (28U 50 5696 ]

0.235]/g°C (D) 4.18]/g°C (C) 245J/g°C (B) 2.03]/g.°C (A)
J1 45.5 °C e Lyl Ji5 Leuie 4650 g Lalude cusil yo 2S ouids 5l oo (J) Yoz oS 71
2023- ke yasga [0.803 ] / (g °C) p cusil y=ll e gill 5,),211] $7.50 °C

3.65 x 107 (D) 2.68 x 10% (C) 1.52 x 102 (B) 1.42 X 105 (A)

L) Byl pmd| Ay Lad (4655 J Loyl i Byl pd! oo 24aS 75 OC &5yl o Ay Joilis¥! 00 250 guis 13) 81
2022 st [2.44 ]/ 8.° C Jgslih e 5l 5yl 1] SSgaliDU

45.8°C (D) 59.5°C (C) 67.4°C (B) 82.6°C (A)

5152l L 78.0°C J] 25.0°C oy Byly> Ay Copiiy 250 J 5l ey Byly> csatel 25.0 g LelaS At 95
2022 e S48 cwl] e gl

0.449 J/g. °C (D) 0.84J/g. °C(C) 0.129 J/g. °C (B) 0.189 J/g. °C (A)

B 35 JST A1 ¥ Byl Ay S 13] I AN (o i JS (0 10 g J) Byl pedl AoS i cussl 97
2022 5L $Bly> Aoy el I Juas g l3lall (s120.0°C

Metal ;latf Specific Heat a4l 5, )

Beryllium »s.0 ! 1.821/(g°C)
Calcium a0 0.653J/(g°C)




Copper .l=ull 0.385 1/ (g°C)
Gold sl 0.129 7/ (g°C)

el (O) pssliadl (A)
cadll (D) p54)J1 (B)

606.1 (pe ASiud 5yl yx Aoy oS prna d 3Ll ;umlzsg‘gss.SgL{pasmuas%w@u 101
SaSad) s e gidl 8yl Lo (10.5 °C 5l oy £LL1 Byl y> Ay ity Lesy 500.0 °C JJ °C
2021 pudite

0.803 J/g.°C(D)  0.880J/g.°C(C)  1.02J/g.°C(B)  1.13 J/g.°C(A)

Jd125.0°C (e 5yl Ay piiid Byl poell (00 250 ] iy 25. 0 g 4ili€ A8 (0 pgivan slo—un 120

2020 a.ite saSerudl ol (J/8. €) aeesill 5yl,l £ L 78.0°C
0.567 (D) 0.378(C) 0.189 (B) 0.0945 (A)
140

Slodias Lyl yo Aoy cdiyl3 5690 J Layud 48l cgaial 150 g LaLS 318 e Zigad ]/ 8.2 C Aee gl 5yt L

2017 5035 il¢ $76°C
0.235 (D) 0.301 (C) 0.499 (B) 0.897 (A)



Byly> Azyd 1 25° C 8yl s (e i 13] 8yl y> Byguo e el (30 20 g Lgaion ({1 (J) A3LSI Lo 159

2012 g (0.43 J/g.°C) wadld aee gull 5,1,2231) 35° C
~215(D) 301 (C) 215 (B) 86 (A)

2012 Uae §72.7° 3127.7 °C (0 posid 81 (00 50.0 g 5,1y &2 3 28, (kJ) :%m@m L 162
(0.900 J/g.°C a gio I ac gill 551,21
20.3 (D) 2.03 (C) 40.5 (B) 4.05 (A)

Al @l 8yl Led 20.0 © C 5,ly> &y e 30.0 g LaliS wyu> diee I 48Ual (0 3.75 KJ il 13) 166
2012 o, $(0.500 J/g.°C syuzld de gl 3,1 ,2t1) (OC) dyield
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Solud A g3 8yl y> Lls 55 C J1 30°C (o (yienad Lackic 30.9 J Loyl i 23l yated (uloeidl oo diee 1S L
2011 (0,5 $0.385 J/g.K
0.84 g (D) 86.50 g (C) 3.21 g(B) 56.29 g (A)
(4.18 el 5)lmtl ol Lede (40.0°C) JI (10.0°C) ¢yo slhl oo (180.0) 5,z 2y 23y Aa3dU1 Z3laS) s |
Y-8 ( UG- zo) $J/g.cC)

................... R

| 8o

yly2el) § Bl Bl 5ylyzedl Aoy Led (20C Bylyo By e 35301 (o 1.7 L J) A8UaTl o0 340 kJ il 13
(13.60 g/em3 gglus Jslaudl 3531 4315 .0.140 J/g.C 553U e gl

............................... 2\,/u,\§,JaB ) .
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2018 - 2017 alad J5Y1 aulyall Jaaill gl laial]
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25.5 °C 8ly> 225 (10 ageiagd¥l 0125 g cndead sy Loatie Lo liaial sy &1 (J) Bylpdl sltio Lo 64

2023 ale [0.897 ] / g °C agsiagISU duegill 5,1,31] §105.0 °C ]
8970 (D) 5860 (C) 4650 (B) 2690(A)

(8) apecnd) 2alas A8 Lo cEiall Bl udily sl s § ruaddl § iells pysiost¥l o olialad 55 13]
2022 pudie Spaguingd¥l Aalad damys Baliyslude (i Lyl y Aoys sla35 I

93-9
35.5(C) 399 (A)
53.5 (D) 45.6 (B)
-\-3-\::” ‘33.5.45” salL!
Iron Aluminium Substance
....................... 470¢g Mass a1
0.449 0.897 Raatan

Specific Heat J/ (g.° C)
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2017 cuda ot Fpuadl) ABUal) Jlaniaay < gad) Aidai B Jilad) lall aladiadd yuady ) o0 i (1
Which of the following explains the use of liquid water in heating houses using solar energy?

B hua 43l ga ALS slall (Y(A)
(A) Because water has a small molar mass

O pals slall s 5 (B Jay AN(B)
(B) Because water contains two elements in its composition

B mS gy Al £ Lall ((C)
(C) Because water has a large potential energy

BumS de 538 ) a slall (Y(D)
(D) Because water has a high specific heat capacity

2017 pudmo Lo 53 sLiyeS ) Bydilin o]  La¥l oy 2yl ASUATT Jugons oy (2

Thermal energy from solar radiation can be directly converted into electricity in:

**Electrochemical cells** — 46luuSs I Wl (A)
**Heat engines** — 4| =l o5 ,=L1 (B)
**Photovoltaic cells** — A5, SII LIR (C)

**Nuclear reactors** — a5l =Melall (D)

salozal o ST HileassIl cSlelaall sl (gylymdl ggindl 3 pially sloassIl slele oz 13U T e (3

SedleLathlp gl gall § apsel) ABlall Lallal| 200K,

Why are chemists more interested in the change in enthalpy during chemical reactions than in the absolute
amount of energy stored in the products and reactants?

Loled Son ABUaTl 3 il g 23U 0 | A

e Because energy and the change in energy can be measured

Lreolsd (8o ¥ @3UatI 3 pddlg 48U o0 .B

e Because energy and the change in energy cannot be measured




Loled (,Scor ¥ A5UaT) 3 i)l Loy Lol Sy BLaI1 0¥ | .C

e Because energy can be measured while the change in energy cannot be measured

Loled (o ¥ A5UaT) Loty Lisald oy B8LT Gall ¥ | D)

e Because the change in energy can be measured while energy cannot be measured

A @) el 5l kJ/mol 658 cileliiall ) jall (s gisall g kJ/mol 458 (s b Jo Ui il gil o) adl (s giaall o) caale 1Y) (4
2012 2% Shamia

If you know that the enthalpy of the reaction products is 458 kJ/mol and the enthalpy of the reactants is 658
kJ/mol, which of the following statements is correct?

81 all s Je il g 1) it i gl i) (A)
(A) The products are more stable, and the reaction is exothermic

81 all 4 s Jelitl) o ) jiiu) JiS) eilelitdi(B)
(B) The reactants are more stable, and the reaction is exothermic

81 all Gale Jolidl) o ) jiiu) JiSi &30 5i0(C)
(C) The products are more stable, and the reaction is endothermic

81 Al Gala Jelial) o 1 ) il JiSi cileiall(D)
(D) The reactants are more stable, and the reaction is endothermic

SabaiMMﬁAﬁg\iméiA%C&WM\e(s

For the reaction A—C, which of the following does the figure below represent?'"

H@'l,.a products < HreactantSQM;Lm (C) Hproductsgl,s > H‘;.)&cu_z.areactants( )

AH> 0 (D) H@-ljs products = H‘;M:.Lmreactants (B)




2007 — 2008 alad J5¥) ol sal) Juall (i) laia¥)
Final Exam for the First Semester 2007 — 2008

teb s aalg Al XY, Z Bl &G Ayl 5 (g ) s (Al ol ddadal au ) b Lad
Below is a diagram of a thermochemical reaction with three points X, Y, Z. Study it and answer the
following:

What do the points represent::LWll Jia 1ol A

Z
o s e N B
Sl > ’hL".’l?!Jﬁ SQAL‘“ / .:)Ua Jelad! fo 29
Predict the type of reaction: exothermic or endothermic? Justify

your answer:

OS> b ov ot




2008 — 2009 aLaJ J531 (sl bymald Sl o lnzed]
Final Exam for the First Semester 2008 — 2009

A el (31 AUl e cn Ty el cndelandly cnlSadl e SIS |

aBUall —p

:Examine both of the following equations and answer the questions that follow

N [RPT— 2H, () + Oy(p) — 2H,0(,) + 483.6 K@ =
f Y Ca(OH),(s) — CaO() + Hy0(g), AH¢® = +106.9 o ls
:'3; B B 2 @01 Aslae Jiey oalSad! 6 A
Which of the equations represents reaction number 2
> el puud Alelazll slall oo Tyl yanal AST 2mslidl olsll 0585 A JSad1 B
Qo s~ In equation A, the products are more stablg than the reactants.
Explain why

s 1o




Sadl AH 2osd 955 5,0l BayUall cdlelazt! 3 1 de (9

Explain: Why is AH negative in exothermic reactions?

Which of the following is not measurable § oLl s as L oo éi (10

2011 g,

( Heat of formation —  (,Sa1 3,1, (A)

Heat of combustion — 31,;¥15,l,> (B)
Enthalpy — L=l gs2=ll (C)

Change in enthalpy** — ;| ,=l gsixll a5 (D)

S LI JSAS) ey Losd Aomezmso 2N clyleadl g1 (11

**2Which of the following statements is correct regarding the adjacent figure

H

l Hgl,.x products < reactants‘;.mu:@(

———————————— NH;(ag) + NO3~(aq) -----------;---------
H H_ > H asilan
- =lss products reactantscelas

A)

B)

Hproducts@:ljs - HreactantSQM;Lzm(

C)

alelasl] asll) Wl 0685 AH g negative s,Lz) (D)




What happens when two bodies at different temperatures come into contact?

A ) ) 31 el (0 Rl s A8l JESS(A)
> (A) Thermal energy transfers from the colder body to the hotter body

> (B) Kinetic energy transfers from the colder body to the hotter body

30 ) I A anall e ) s 38U JE55(C)
> (C) Thermal energy transfers from the hotter body to the colder body

3,000 anaadl ) GasY) anall (e 48 ja A8 JE(D)
> (D) Kinetic energy transfers from the hotter body to the colder body

2020 - 2019 alad J ¥ sl pall Juaill Sl ylaial)

A - C Jelazll gyl ytl gzl Holeeldl ﬁ"“’)‘” (13

>

Enthalpy
s A gt
P
I

------------- C------7-- .The adjacent diagram shows the enthalpy of the reaction A>C

.Is the reaction exothermic or endothermic? Explain your answer
il ddla e S 3leliial) Zdla Y 5 all Gale Jelal) A

—

The reaction is endothermic because the energy of the reactants is greater than the energy of the
products.

&l dla e J8) OOleliial A8la Y 3,0 el Gale Jelddll B

The reaction is endothermic because the energy of the reactants is less than the energy of the products.
)il Al e 81 e lind) 4l (Y 5y pall gl Jeldl) | ¢

The reaction is exothermic because the energy of the reactants is greater than the energy of the
products.

)il A8l e 3l e leliiall 48l (Y 5, ,allajh Jeldl) | D

The reaction is exothermic because the energy of the reactants is less than the energy of the products.




§ o ilos T +27K] Gslun 751 9l 5 celazll o gl gzl g sl o 13 (14

AY 2023,k A+DH—p

If the change in enthalpy between the reactants and the products equals +27 kJ, which of the following is
correct?

Esl,sproducts = H‘areactantm&;m (C) Hésly-products > Hammreactant(A)
&ls products < HTeaCtaTlt&M.:L&.La (D) H@\,ﬁproducts + Hreactantamu;a = +27K] (B)
2024 podie ydic ‘:;.:l:-

S o Loa (gl 2 Ll 30LeSIL 3lay Logd (15

l 3 AH > 0 (A)
O 1o Y PR— ~
o aleeall slgll
%‘% reactants AHproductS@lﬁs > AH;)LcLa;Areactant (B)
£
R Lol gl e 55,21 (C)
"""""""""""""" 2Fe203(5)
product Heat flows from the system to the surroundings

Wl negativeAH s,z (D)




$B,lyodl JLatil olamsl Lo colisi imghl 8ylpld polll Jelazhl § (16

— 16) In the endothermic reaction shown below, what is the direction of heat transfer?
Advanced 2023

ULl ol ) 2500 ) oIS ca(A)

(A) From the cup to the wet plate and water

OsSI1 ) L=l (0a(B)

(B) From the mixture to the universe

il 95 <l )9l g 293 5bd) daaS 9 500 (1 Jali
poisad)

a mixture of barium hydroxide and
ammonium thiocyanate crystals

. BRI e
bz

awet board

Luzll gl allaill 5e(C)
(C) From the system to the surroundings

oIS L e Wy ol #9l1 45(D)
(D) From the wet plate and water to the cup

27 0Ll 53LeS)! Jgo Amemin w2 olylall g 17

Which of the following statements is incorrect about the hot pack?

Ol ez ddl g ) s Ll 8oLeSIl e Azslill 851yl Jazis(A)
(A) The heat produced by the hot pack transfers to the person’s cold hands
Al BolLS

“ —7 Heat pack

o (B) The heat transfers from the surroundings to the system

Aladll g1 Lol oy sl 8y dl Ja5(B)

Lzell 2 oLl pasad] s pllasll p 2 L 35LSII(C)
(C) The hot pack is the system and the person’s cold hands are the surroundings
5)‘)-79\-‘ .))Ua BQLAS.” sl L.g d.cLa_ﬁ\(D)

(D) The reaction in this hot pack is exothermic




Which of the following is incorrect about the cold pack? @ ’

SJJL.\M 3all) é‘\ L:\;AM %) 3)\);.“ %) :\:\AS ual&l'(A)
> (A) It absorbs a certain amount of heat from the surroundings into the cold pack

da 50 4ad Jel@lAHrxn\Delta H_{\text{rxn}} s_,L3|(B)
> (B) The sign of AHrxn\Delta H_{\text{rxn}} for the reaction is positive

3)\_);.“ J)LL: ds: &
> (C) The reaction is exothermic

3Ll BaleSll L)) () (3l (g B))_al) JEi(D)
> (D) Heat transfers from the person’s leg to the cold pack

*fali:idiﬁJLg@la’gLa.ﬁWg\ﬁméi (19

*?Which of the following is correct regarding the figure below

\ " -
> A2 Bylyeell yole Jelas (A)
,l AT S X **A) Endothermic reaction
4 ale Lasl! atgl) .
E‘: 83l BaleSI! § Jeladl | da puseiug (B)
3
,,,,,,,,,,,,,,,,,,,,,,,,,, Fes059 -+ DB **B) This reaction is used in the cold pack
FLI

2Ll 530601 § o s peia(C))

**C) This reaction is used in the hot pack

g0 @olpdl sl § sl 5504 (D)

** (D) The sign of the enthalpy change is positive




Sobiaf S Ao il Al ol yleall gSi (20
A—>C + DH
S b-A

Lol J) pUsidl oo 8yl Jasis (A)
LI 1T ('97 U & Adlu 1l sgazell § addl 8,La) (B)
E.sl reactants AH s)bzlj J)Uc d_‘._La_ﬁ‘ (C)
£9 N
E :i Hproducts@"l}ul > Hreactantsa)&:.u.:ll
@,
}l 3+ Y
DR A C--—----Y.
izl 3lgeal]

‘products

Solial JSEl dmimin A& AL <yl téi
**?Which of the following statements is incorrect for the figure below

Jazdl J| alladd) oo 8, ped) Jais (A)
** (A) Heat transfers from the system to the surroundings

adluw gyl sgizl! § il 8yl (B)
**B) The sign of the enthalpy change is negative

5)‘)2—0 :)Ua d&LéJ." (C)
C) The reaction is exothermic

productsgxslsd| >

reactants-elazl (D)



- AP el A = Clslall o3 Jeladll Jgo Lmieio a Ll éi (21

2021 pudne
Which of the following is correct regarding the reaction with the equation A—C
shown in the figure below?
T
3 ] AH >0 B
£ E:: AR H@l}m products Hreactants;M;La.zll C,IL)
L l Tl ) pllasll (0 Ja2is 31,2 )
Heat transfers from the system to the
surroundings

L.as 111, 1(D) |Las 1L 11 (©)) L2511, 1(B) LasT(A)




10l (2,1) il Giled! ooyl Blats Losd pamso il Lew 1 (23

Which of the following is correct regarding the graph and Figures (1, 2) below:**

1 b" Figure (2) Js<ad! Figure (1) Jscad!
:i NH,* (aq) + NO3 (aq)-—-—-——-—————- U\f

ac 251 531 products

£ )

£5 0. obycb @
-,

—_NH,NO4(s) ——=%=—_0 H
aclaiedl 3olet! Reactant

(1) JSa1 3 sl ookl A80n ety Byl yell syl Jelanll of Aleedl o ydl gl (A)

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

(1) JSad! 3 ooyl cpaoted) 8i8us potiiudy Bylyell oo Jelanll i Gilead! ooyl zeiogd (B)

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

(2) Uil § padedd! Bluo il piiuds 8yl ols Jelanll of Ll ol @a@

C) The graph shows that the reaction is endothermic and is used to cool the person’s leg in Figure(2)

(2) Jsad! G vasdd! Bluw wupil f..\.éa:wéj Bylyoeld syl Jelawll o Sled! gyl mi 92 (D)
(D) The graph shows that the reaction is exothermic and is used to cool the person’s leg ** —

*¥(2) in Figure

Sremio o oo (g1 B3LeS § atzmy g1 A o € leasSI Jelanll oliol el oIl Blans Legd (24

2024 5le

8oLeSl g9
type of pack

Explanation juax|




slyold g3l Sermell (s AST(C) Aaslill slgall g3l sgamell ¥
| (A) e Lol sl {
, Because enthalpy of products (C) more than enthalpy reactants Hot
;1 f &
% 3 AH AH < 0¥ s lu )
3, Because AH<0 Hot
[ it slyall &yl Gl a S5 (C) Tmslill slyald ylynll s5inll ¥ “
(A) ale ol Pk 3
2 (B) | (A) Because enthalpy of products (C) less than enthalpy reactants (A) Cold
4 (D) 3(C) AH > 0 G 3l <’;“>
Because AH > 0 Cold |~

§B35Ld1 LS § ooy (T Aekoad! Jied b Lo g1 (25

B jbols
| + —
INSTANT | NH4NO3(5) = NHy(aq) + NO3(aq) AHpyn < 0(A)
GOLD PAGK A
L[ERRR NH4NO3) + 27 K] - NHI(aq) + NO3(aq)
,,:; Py e ;:';{_L[_ )
) i 'I\'n'::‘jgsés;fwater NH4NO3() + 27 K] = NHj () + NO3q) + 27K (C)
ARG | o

i - NH4NO3(s) = NHiq) + NO3gy  AHpgn = =27 KJ (D)

ol bais wie Ampmie AW EMaSl 61 (26

q>AH|’X” B q=Aern o
Ay D q<AHp| ©

Shem| B Culi o | (A )

A_uUI\JSS D &Ue)\);&;)d C




Sammio ALl Slylaadl gl (paigadll alis 213] Aukas I35 el ol § aaidl s 8Ll iled! oo

112 (28
2021 5Lc
o |\ . . -
‘ @ ) f 51l 53, 2uleall (A)
e NH,"(aq) + NO3 (ag) -----------z----
3 s U agmel) Lagl ) allasll o 81,201 Jais (B)
)
‘F e i D j'l _____________ s Ludl 35Lesdl (§ Sz Adeall i (C)
alelasl) 35l

s 0550 ol iyl & il 5124 (D)

it 7ol e goinge i §Las Laals 9 pguigalll Cililiwgad Silygh 9 pgyledl euuSayien ang o Loie (29

2021 ple  SelS iy ol Lo colinl JSCAI 3 LeS il g e GalSI Buatly coiloy

il 23 e 3yl elll S5 e Blynld syl Jelis i (A)
i 239 e 3l sl o ate Bl ol Jielis i (B)

SlaesS Jolss &imy ¥ (O)

Laymelly alladdl cny slheeld Jlanl uzy ¥ (D)

2019 pudie ?‘_}Lﬁ‘ s Ludl 8aleSd) Jelds cayay b baw alasea L§| Q
4Fe + 30, — 2Fe,0; + 1625K]
e 85,38 s
‘ Log) gl :;:i;:
o=y L e j TERm— NH,*(ag) + NO; (aq) ----------- P
% Blgu) B

% aral



(®) (A)

S 5 U >
l eS| l T A) She.gl)
S 1T R T 10 1) —— -—-4Fe(s) + 30,(q) - S S
Bl alelanll slgll :1 o alelwl) sl
;Z AH = +1625k) { AH = —1625k!
e 3 &
-------------------------- 2Fe203(s)-----------!--------- s SOOI . s
(D)
2018 suie $ gleed | JSad) AsdIly Ampzmso 2L LBt e s 136
—13 _
A 2 DH 233k =H_j . + H_ ,(A)
------------------ é!,;.jl S S o S,
i f HQM.:-L&.LL\ > H@-bm (B)
NSy H H ., +233K ()
- alelasl) _,|9_[|-__:k'__D_P_ _____________________________ é‘}m Helasl]
Hoywa = H ., + 2331 (D)

Blatdl i Lo Lae pouiga] Slilewgd Slyslis pssbd! deuSsyuem als oy JUl JS&d1 3 139
2017 5,535 Jil¢ Tellly | cdisd! 763 e ol
(zslll eWl) Lol 3] (LelSO) plasdl ya 8,1l Jazis (B)

Lo Jgsae pllal (D)




colinf JKad! Talbga cltl (0 Byl yoed) gy Latie tadyi g ol alom (oo gy e 72

2023 - sle gl $5, 1yl sia Jte (g1 ey Lo
-------------- H;0(g) -+
AH,,, = +40.7kJ
"*-_1 : AI_Ivap (A)
% :2 AHegng = —40.7 kJ
3 l AHcond (B)
-------------- (3 o Y1 [ A
fus = 01k
B :3.2:_:-’&01 kJ AHgs (€)
-------------- Hzom"
AHgig (D)

Sl plom (0 g s e Gl ¥ g Bag Ly clygats ooy AL a@t sl 141
2017 135 Sle

Which of the following
equations explains why you feel cold and shiver when you get out of a hot bath?

H,0, + 40.7 K] - Hzo(g@ H,0( = Hy0() -AHeong = —40.7 K] (A)

H,0, = H,0( + 6.01Kk] (D) H,0( — H,0q) - AHps = 6.01 K] (B)




4- nzll

2022 51e 5531yl oo Ll il -
Which of the following changes are endothermic?
S
Evaporation of water L W s I
Melting of ice -+ @_ﬁ‘ Slad! 11 IV 511 (C)
Freezing of water -
y W= BUR v (D) 11 41 (B)
Condensation of water vapor
el Ly a3SG DAY
X

$5, 1yl 33yl (355 slalead! 6] )

T cw /( L

the vaporization of water <! ;s oL S
the melting of ice i)l jluail L LI (A)
the condensation of water vaper sW| ;L= _a_‘s)../ b I, 111 (B)
the freezing of water ¢ | sozs 5ok IL IV (C)

2022 audie Somimio S Jouzd! § 53093l bledl oo 6
9 Sl grzmll § sl 3,La] Gbdl gyl § sl Lleadl )
T The sign of the enthalpy change The change in enthalpy Process Number
L positive Lo ge exothermic s,/ 5,k CzhsOH(5) — C,HsOH 1
positive Lrge endothermic s,), = 4.k NH; o~ NH; ) 2
$ negative £V D endothermic s, =l ol CH30H ;) — CH30H g, 3
negative Wl exothermic s,/, 5, H,0( — H0( @
4 43 (D) 1384 (C) 2 41 (B) Lasl (A)




2023 i

Which of the following processes have positive AH values?

.
Al

| | 4+ HZO(I) - HZO(g)

II“"’ HZO(S) - HZO(I)

- HZO(g) - HZO(I)

IV— HZO(I) - HZO(S)

podie ybis g3l

Which of the following processes are endothermic?

CZHSOH(I) - C2H50H(g) 1
NHg(g) - NH3(1)
NaCl(S) = NaCl(l)
C5H12(1) + 802(g) - SCOZ(g) + 6H20(1)

EoN LU I B \O)

§ A ga LJ AH pd 0555 AW Silibeal)

L1V (C) (ira))

11, IV (D) I, 1T (B)

$8, 1yl Aole AL cliloall g

251 (A)
3|51 (B)
3 52(C)
452 (D)
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Which of the following statements is incorrect based on the adjacent
4 figure?

AH, o = +40.7kJ L go slead 2ol 5,1 =y pseld 2ol 5, ll AH 2o 05SG(A)

=1
£ AHna=—40.7k) | The value of AH for the molar heat of vaporization and the molar heat of
3 ¥ fusion is positive
-------------- H,0(l) - -e-
AHyyo= +6.01k Al ezt Adoll B,y oty oSl adell 8,1, elt AHaud 05SG5(B)
AHuo = —6.01kJ
,,,,,,,,,,,,,, Hzo(s,,,i,,,,,,,, The value of AH for the molar heat of condensation and the molar

heat of solidification (freezing) is negative

Laglal calises (Sg Laadl adoll 8l sl psaall Aagall o cozmtld Adoll 8l el psatl Aagall g9luis(C)
The numerical value of the molar heat of solidification equals that of the molar heat of
fusion, but their signs are different

Loyl duladsg sl 206l 3,1l sl daall ae atSll Adoll 8y pmell 2uauall Zeyall gsluis(D)
The numerical value of the molar heat of condensation equals that of the molar heat of
vaporization, and their signs are the same.

ol Lele :200. 72 KJ $olud Jgslia¥ aseatd 2apdll 3yl 2l i 15 5,508 C Hs OH Jgilial! =¥y soie La
C2H5OH(1) - C2H50H(g) ,AH‘?ap = 38.6 k]/mOI



5.20 mol (C) 0.192 mol (A)

240 mol (D) 7.75 x 10 mol (B)

sWl ¢ 0.750 Mol cazmtd gyl yod) sgizell § il 5l Lo« Jolall JSad! Lol e

2021 5L

Using the adjacent diagram, what is the change in enthalpy when 0.750 mol of water freezes?

+30.5 K] (A
-------- f--HZO(g).--..---------- J(A)
- SA5TK(B)
AH,pp = +40.7Kk
! ~30.5 K] (C)
a AH ong = —40.7kJ
3 +4.51 KJ (D)

AH;, = +6.01kJ
AHsoIid = —601 kJ

ob Lele 200.72 K] solud Jgsl¥ ! st dap! 8yl poel cilS 13] 85l | CH5OH Jgilin¥) e¥ge sue b

240 mol (D) 7.75 X 10* mol (C) 5.20 mol (B) 0.192 mol (A)

0.25 35 oo aalail| (kJ) WUaltl Zeed L 2ZH, g + Oy = 2H,0(y + 483. 6K] :Jelanl e Tocina
2012 ‘.9:1.)..\3 S;LU,L&-_) O mol

Based on the reaction: 2H,(g) + O,(g) > 2H,0_(g) + 483.6 kJ, what is the amount of energy (kJ) released when 0.25 mol
of water vapor is formed?

60.45 (D) ~120.9 (C) 241.8 (B) 483.6 (A)



§ bylesail 4 lys aie cball Jgilid| 5025.7 8 euad 21 351! Lo

Molar mass aJsl! aLs! AH}us (KJ/mol) Formula .t Substance ssU
32.04 (g/mol) 3.22 CH3;0H ) solid methanol clall Jssted
1.61 K] (D) 3.22 K] (C) 0.80 K] (B) 2.58 K] (A)

§ il 2y i Sl J) Ligad I 5Le o0 275 @ aiSs oo Adllaikl 5l yoel deaS Lo

2023 — ale pasgai

Molar mass 25l 2! AHg, . (KJ/mol) Formula .1 Substance s
17.03 (g/mol) 23.3 NH, ammonia Ls s¥!
752 K] (D) 49.0K] (C) 188 K] (B) 376 K] (A)

2020 aite  100°C5,ly> s e slll 0 4. 33 Mol iet! Ao 55,201 2eS £ Lo 121

(AHY,, = 40.7 K]/mol )

vap

What is the amount of heat required to vaporize 4.33 mol of water at 100°C?

176'] (D) 142 k] (C) 115 k] (B) 85.0 k] (A)



Solial Walaall Ladg 100°C 5yl ) Amya ie sl 100 63. 07 8 psecd LUl 5,2l 4eS Lo 104
2021 auds 18.02 g/mol (= : Ll adgdl alisI)

HZO(I) - HZO(g) AHvap - +4‘0 7 K]/mOl

—~102.6 k] (D) —122.7 K] (C) +81.2 kJ (B) +142.5K] (A)
2023 suie 156. 1 g piecd a1 (KJ) 5,0y 2eS Lo el JSa1 Gl g0

100°C 5|, doys wie U1 o0
(18.02 g/mol gglus s Loll 4dgl! alisT)

AH,p = +40.7kJ

=)
£ f:kj AH gy = I:oJ kJ
wererenee o HQOl) oo 185 (C) 353 (A)
AHy = +6.01kJ |
AHulo = —6.01kJ 347 (D) 236 (B)
-------------- HaOs) -+t ooeeeeev
s Al ol i
2024 5Le Telll (00 9.018 ye0 e duaiell 8yl ,tl Hlude e 12
--------- -+ HpO(g) ---eemeeee-
AH,,p = +40.7 k) [18 02 g/mOl =Ll @j-“ M‘]
)
{ AH g = —40.7k) 3.00 k] (A)
:~~~——K~—H20(I) v 366.70 K] (B)
AHqy, = +6.01kJ 81.40 k] (C)
AH,oq= —6.01kJ
v

””””””” e I 20.35 kJ (D)




pudia pds g3l A Bl el ol 0 4.50 8 oz e Amslid) 3yl sldde e 20
--------- 17 Hy0(g) ~mmrmemeee 2024

AH,pp=+407k) [18.02 g/mol = Lol ad gl | 21usII]

,,,,,,,,,,,,,, H,O() 2704‘ k] (B) 1.50 k] (A)
ba= +0.01k 183.15 kJ (D) 10.16 kJ (C)

AHsolid = —6.01 kJ

sU) Dl ol i

Sltie Taogie OIS 13] Bayldl JLU O3> Jlasadl e s iy ot 9
Sl Byl yl 2eaS Lad 29.5g 9o allasyy S e oty sl oL

AH, = +40.7k)

3 2024 auéie
3": AHg = —40.7KkJ
5 (18.02 g/mol =Ll adgl | alisII)
--------- - HRO() - -meeeee
AHi, = +6.01k! 3195 kJ (C) 9.84 k] (A)
AH 9= —6.01kJ
,,,,,,,,,,,,,, H,0s) oo 21636 kJ (D) 66.6 kJ (B)

2019 - 2018 ew J)il” L;u\)-ﬂ\ Cicadll ‘_?ILG_J\ oaiay!
:ggu.c%i PNBTIES N g - | vy

Study the adjacent diagram and then answer the following:

................................................................................................. eLB.UHéUa.ﬂa}S
O The energy of the system increases when

...............................................................................




2020 - 2019 alad Js¥) sl pall Juadll lgill (jlaia¥)

AHpy=+6.01kJ |
| AH,q=—6.01kJ

2018 puda Selll 0 63.078 4SS wie dallailll 8yl poetl 408 Lo ¢ poleel | JSCATI Lals g0
(H,0=18.02 g/ mol)

Using the adjacent diagram, what is the amount of heat released when 63.07 g of

?water condenses

[“—__ﬂ‘“ﬂag'{m NS - S 122 k] (A)
. L —u2lg (@
?

2 81Kk] (C)
fro 0 ~102 k] (D)

2022 puiie 5yl 0 9985.5 KJ £ ¥ Ly o 1 (8) 398 (CgHg) olugd ALS L 87
C3H8(g) + 502(g) -3 COZ(g) + 4H20(g)

(44.097 g/mol Q‘fﬁj}.‘.‘ adell alisdiy —2219 K] /mol R AH;’omb C,Lg,}.l\ BlAx|5,l05)
66.20 (D) 110.3(C) 154.4 (B) 198.0(A)
2022 ale Sobial alaoll iy CoH 506 35S skxtl (pa 278 Gl e Azmslill 5yl 2eS Lo
CeH1206(s) + 6035 = 6CO, () + 6H,0(y AHZ,,, = —2808 K]
180.18 g/mol = 35S glxll adod | ki




210 k] (D) 180 KJ (C) 136 kJ (B) 421K (A)

2023 sLe § AH gmp 3053b $oladl yiall ad) ada gl L
(25°C)298 K 5,l,> dzy39 1 atm Lais 3 Auwelyall 39 lall (A)

(STP) cruwsleall 80 ,ll a2 y09 Lol (B)

Lozl 8yl Ao yng aasill e sl (C)

(0°C)273 K gyl dzy09 0 atm Lasys § b9 latl (D)

395kl e 0.300 Mol 317! sie Lallail ] §ylael) AeS (Lo ¢ JWI SleasS Jelanll o
2020 suzie CgHyp06, + 602, = 6C0z ) + 6Hy0q)  AHeomy = —2808 k]

280 k] (D) 350 kJ (C) 421K] (B) 842°K' (A)

@A Byl JW Jelaild gyl pmetl gzl § il puiay ¥ 1 i
(2004 + 055 > 2€04,  AH = —566.0K]

2023 auiie By lyl e 10692 kI zLs¥ Ly s &1 CHy oLk S L

Molar mass adgl | alisJ| AH? . (KJ/mol) Formula dac sl Substance 35U,/

comb




16.04 g/mol -891 CH, methane Ll

96.3 g (D) 1.37 ¢ (C) 385 ¢ (B) 192 (A)

S5y, o0 3564 KJ z 0¥ Ly cum &1 (Slelylls) CHy ol S Lo

2024 audie yhe g5l [16 g/mol = CH, J 4yl alisTI]

Substance sall! Chemichal formula 46l .Sl gl AH® ;b (KJ/mol)

Methan Ll CHy(g) -891
4g (D) 16 g (C) 32g(B) 048 (A)
2024 5Le Sinz 9y 5e (0 50 g Gl (pe ALl By yd) daS e

[2.0 8/Mol = (50l 25 ALSII]
H,(g) +50,(8) — H,0(1) + 286 k]

572 KI (D) 14300 k] (C) 7150 kJ (B) 29458 K] (A)

Jiad JUdl Joazd! § ayull slsdl #1531 (5l cdia 0.600 Mol 515> sic 51yt (30 1684. 8 K] 5535 3laj

2024 audie XPEPL R RV
Substance 55! Chemical formula 2sL. <31 4 oall AH;, ., (KJ/mol)
Sucrose 3 9 ySud! C12H22041(s) —5644
Octane ;LSo¥| CgHyg(D —5471
Glucose j9Sslat! CeH1204(5) —2808
Propane Lig ! Cs;Hg(g) —2219
oboAll (D) 39551l (€) olSsd! (B) 3955dl (A)

B UK o6
168%5 = D H

Dlﬂlc - - 2808




CeH1206 4, + 60, = 6CO; ) + 6Hy0(y AHcomp = —2808 kJ : Jeladl| Lilsga
2017565 Jle SCeH12035S5latl ;10 9. 01 g 3l e Azslill 5y, 4aS Lo

(180.18 g /mol ;5Sslaell atgll 2LiSI1)

14.0 k] (D) 140fk] (C) 210Kk] (B) 280 k] (A)

2018 - 2017 alad Js¥) sl pall Juadll gl (jlaia¥)
S50yl (30 3560 K] 7 15¥ Ldy> cums 31 (CsHg) olig ) 458 Lo
44.09g /mol= Ly all el ! 2SIl —2219K] 3Lt AH oy 0lis sl Bl Byl ool Lale

yy.o9q
2012 - 2011 alad (S sl al) Jicadll gl (laiaY)
2C;H, ) + 50, ) > 4C02 ) + 2H,0(g) + 2600K] :oslyaall (e slaxe¥l

AH?(H,0) = —241.8KJ/mol /AH?(CO,) = —393.5 KJ/mol &>

LU O = = — S cAbleaa 1 3L01 (0983 Byl yor cousn| ()
...... -25003(\|C01+2\'\zo§CZCszi-é'@/ ) T
,(.,! X -393Sy 2X - 2'-Il 8 ngsz + 00)
<mbljf<wthwlmgb_u;ﬁuu .- )l:uu.o

U5l sl bl Gy oy 00955 13) (D)




S- Lozl

Sopolic slamils cSya (3o 1 g ity Loukic Byly By94o e Lyatell of Aillail | A8UT1 sl Lo .1

What is the name of the energy released or absorbed as heat when 1 mole of a compound is
formed from its elements?

(A) Thermal energy a,|y=)) LBUalI(A)
(B) Activation energy i iidl 45U(B)
(C) Heat of formation _(C)

(D) Heat of combustion 3|35, >(D)

Ll & opsmlic 0 NOy (3o e ol (535S Auylped| AusleasSl Aalall Jis 2l c¥alall g .2

Which of the following equations represents the thermochemical equation for the formation of one mole of NO:
from its elements in their standard states?

3 o _
"Ny + 30z, = 3NOz,,  AH® = +99.6 K] (A)

1 1 o _
~Na g + 3024 = NO AH® = +91.3 K] (B)

(®

1
NO g +3 Oz, = NOp,,  AH® = —58.1K](C)

| NEOORE 21 - +332 ()

Ll § spolic (0 SO3 (0 Jge ety (ueS &yl padl AileasSTl Aalall Jies L) c¥slall éi 3
2023 ale § dews Lial

Which of the following equations represents the thermochemical equation for the formation of one mole of SO, from
its elements in their standard states?

o0 — __
2803y + 0z = 2503, AH® = =198 K] (A)

9
3S () +7 Op(y = 3503, AH® = —1188K] (C)

28 () + 305, = 2803, AH® = —792K] (D)




2023 5L § Bl Jelis Jies (¥) adldl cafolall i 4

Which of the following equations does not represent a combustion reaction?
CH4(g) + 202(g) - COz(g) + 2H,0() + 891 K] (A)
25
C8H18(I) + 702@ - 8C02(g) + 9H,0(py + 5471 K] (B)
1
EERRISEINEENOSISIN £ + NO; (1)

2022 audie AHE 2eilid 03955 3yl Jiad AW c)e it § gyt ol § olpaddl e gl .5

Which of the changes in enthalpy in the following reactions represents the standard enthalpy of formation AH;?

1
() ; Neeogg ESNORY | o1 = +332k
1
(B) CO(g) + Eoz(g) _— COZ(g) , AH = —283 k]
() ZS(S) + 302(g) — ZSOB(g) , AH = =792 K]

(D) 2F6203(S) — 4Fe(s) + 302(g) , AH = 1625 k]

Saaolidd] (9981 By Ligluna !yl Sgizell G pdidl 0985 alll ¥alall of § .6
2024 pudie yhe g3l

In which of the following equations is the change in enthalpy equal to the standard enthalpy of formation?

| ORI A1 - 33210 (%)
1

NO(g) + EOZ(g) - NOz(g) AH = —58.1 k] (B)

ZNO(g) + Oz(g) - ZNOZ(g) AH = —116.2 K] (C)

No@ + ZOZ(g) - ZNOZ(g) AH = +66.4 k] (D)




2009 Le SLyly> Iy il ASY AL LS, T T

Which of the following compounds is the most thermally stable?

Cuo(AHf = —157kJ/mol) (B) |CAO(AHF=S635Kj/mol) (A)

C,H, (AHf = +228k]/mol) (D) NO, (AHf = +82 k] /mol) (C)

§ Jelanll e gaas 2l olyball i .8

2S(g) + 303(g) — 2S03(5AH = —722K]: 5O
DHy = -722
2010 L, S ‘
[ E’)L« i ; . DHC - —27? 2
Which of the following statements applies to the reaction? 2

(A) The reaction is endothermic 8,4 pala JeWili(A)

(B) The heat of formation of SOs = the enthalpy change of the reaction &\l 8 ) a SOs = (n S8 3, A(B)

(C) The heat of formation of SOs = the heat of combustion of sulfur @Jh\ 3,0 A SOs = (usss SJ‘JA(C;

(D) The heat of combustion of sulfur = the enthalpy change of the reaction JeWd 3, A S = 3l sl 8, (D)

Saulid (9955 Byl p Jiay ¥ AW cleland! 3 g1yt gl § ol pasd! (e s .9
2023 s

Which of the changes in enthalpy in the following reactions does not represent the standard enthalpy of formation?

1 1 [ J—
3 [e]
S(s) + EOZ(g) - 503(g) AH f= —396 k] (B)

RO e = 58 ©)

S(s) + 3F2(g) - SF6(g) AHof = —1220 k] (D)




2023 — ale (qnugai Sdzmzo il adldl ol ylealdl éi cAdld) e olally glat Lok 10
Regarding the following equations, which of the following statements is incorrect?
1 CH4(g) + ZOZ(g) - COZ(g) + ZHZO(I) AHcomb = —-891 k]/mOl

25
2 C8H18([) + ?Oz(g) - 8C02(g) + 9H20(I) + 5471 K]

3 C6H1206(s) + 602(g) - 6C02(g) + 6H20(]) AHcomb = —2808 k]/mol

1
4| Hyy, +50;, - Hy0 ;) +286 K

@

(4) All the equations represent combustion reactions 35 <o Jial cNaual) gaa(A)

(B) All the equations represent exothermic reactions )l 83 a el Jidi calaal) aan(B)

CeH 120655120 (14 21 9 Jga (31 in) Lgaily AN dpasl) (e oS 81 jad) (e dasS il CsHius GUS Y (a 2319 J 3 (3 5isI(D)
(D) The combustion of one mole of octane CsHis produces more heat than the amount produced by the combustion
of one mole of glucose CsH120s




Aol g1 3 SARNRIA S < jlad) (s colial JSAN b L) Laadiieia

) Using the data in the figure below, which of the following statements is incorrect?

AH3(NO) NOz(g) AHOs &= B 02(g) 9 N2(g) c J8 AHOs (A
(A) The AH® fof both N:(g) and O:(g) is less than the AH® fof NO:(g)

5 5lall 3 Jelii SOs(g) (s Jolii (Y Al dad SOs(g) J(AH®r (B
z At — (B) The AH® fof SOs(g) is negative because the formation reaction of SOs(g) is exothermic
SOs(g)- AH®_f = B 02(g) 9 S(s) X (AH s (C

— (C) The AH® fof S(s) and O:(g) is less than the AH® fof SOs(g)

. 2 — 5l pabe Jolii NO2(g) 0S5 ol (Y 4un 94 4ad NO2(g) S(AHCr (D
(D) The AH® fof NO:(g) is positive because the formation reaction of NO:(g) is endothermic

Using the data in the figure below, which of the following statements is correct?

)l duale 25 S0; (15859 NO; (S el 0 S4(A)
(A) Both the formation reactions of NO: and SOs are endothermic

NO:2(m a5 Jsa 9S85 2is kJ 33.2 ,a3(B)
(B) 33.2 kJ is released when one mole of NO: is formed

SOsim a9 Jsa (eSSl kJ 396 pabaial aly(C)
(C) 396 kJ is absorbed to form one mole of SO

51l 13 s SO (0 s83 Jo Ul Ladyy 3 ) all Lala NO, (583 Jo Uil (D)
(D) The formation reaction of NO: is endothermic, whereas the formation reaction of SOs is exothermic




2021 pudie Sadl) e ol oo bl oS ol dealid (14955 S)ijad.‘migleméi A1
Which of the following represents the standard enthalpy of formation of the compound produced
from the following reactions?

(A) Ny, + 205, = 2NO, AH = —66.4K]
(B) 2C0(g) + 0,y = 2C0; AH = 568K

OH 2 = 273

2010 — 2009 alad J Y1 sl yall Juadll gl (laial)
SAdll eMe el oo il oSyl Al (19955 Byl S b Law ‘éi A2

Which of the following represents the standard enthalpy of formation of the compound produced from the following
reactions?

a. ZNOy) + 03¢ — 2NO, ) AH = —114.2 K]
b. 250, + Oz — 2505 AH = —196 K]

€. CgHy;04() + 6050 — 6C04 + 6H,0,)  AH = —2548 K]

d. -_ AH = —241.8 K]

(kJ/mol) AH% o3 e foleie! Laylyarud Lol AW olgll Luslas gy o

Arrange the following substances in ascending order of stability based
:on their AH¢ (kJ/mol) ngues ’

(+90.29)NO “C1105)CO  (-49.5NH3  (+33.2)NO2

o b Al 0981 By52) (gl pdl Ll s AL LS L Lias ) @
(g2l
Arrange the following compounds in ascending order of thermal

stability (their standard enthalpy of formation values are given in
parentheses)

5 o5
(AH; = +117)CS,  (AH; = —396)SO0;
(AHf = —20)H2S (AHf = —297)S02




oSl Byl ol Lale Lildy Laylpdin! cows 21 pmall Luslas a, o
kJ/mol 4 acwlall

Arrange the following formulas in ascending order of stability,
knowing that the standard enthalpy of formation is given in kJ/mol:

NO2  CH4 CO2 0;
+332 743 3935 +192.7 &
)

......................................................................................

(kJ/mol) AH o8 e Taleze! Loyl yarad (o 2 3lghl Luslyas o5y o

(285.8)H20  (+26.6HF  (-393.5)C02  (+226.7) CH,
\

(kJ/mol) AHg o8 e Tolere! Loyl yarud Lo 2l 5l Lo las g5 e

CUO(S)(—175) , NOz(g)(+82) , C2H2(g)(+228) , CaO(s)(—635)
& _yl

(kJ/mol) AHf o3 e Tolaie! Laylpanad Lag 2l ookl Guelas Lusys oy o

(+33.2)NO, (~36.29)HBr (+82.8)C¢Hs (—361.8)NaBr

))\ y \
....................................................................... .’!‘1

§ dwlall Cag atl Jbs 8 gyl pmtl Ggimll @il e Jus 2l a0 61 .13
Which of the following symbols indicates the change in enthalpy under standard conditions?

2023 — ale paugal
H at STP (D) AHS (C) He (B) AH(A)

2014 jLe T pdiwl J3Y1 S, Jies @1 (KJ/mol) (4298501 81y daid L 14
What is the value of the enthalpy of formation (kJ/mol) that represents the least stable compound?

—393.5(D) 26.6 (C) 226.7 (B) 270.0 (A)




§=1397 = AH y, o ceede 131 JUdl e latld sbsT Aalall 00sSal Byl 0 Jouir Lasieius .15

NO2J (0551 8|y >
Using the table of standard enthalpy of formation values below for the following reaction, if
AH®n = -1397, determine the enthalpy of formation of NO-

2023 sle
salt! ) 4‘NH3( ) + 702( ) - 4'N02( ) + 6H20(])

AH; (KJ/mol) ’ ’ ¢
Substance —176 KJ (C) - KJ (A)
+299 K] (D) +176 K] (B)

2024 5le 503 Syl AHp ulad! (135S 3yl > Lo .16
What is the standard enthalpy of formation AH®¢ for the compound SOs?
2S(s) + 30,(g) —— 2S03(g) AH = —-792K]

+792 KJ (D) +1584 K] (C) —396 K] (B) —792KJ (A)

§ bl Je il DA 3 ) ja 3 g o Laiaall gl Adthial) ABUal) Apas o 3l 13
What is the name of the amount of energy released or absorbed as heat during a chemical reaction?

2013 A

(B) Heat of formation (253 3 ) ja(B)
(C) Activation energy tuaial) 43Us(C)
(D) Energy of the activated complex 24l diaal) 43Ua(D)




2024 5L Y1 Jelal] AHy, 2osd Lo colinh daledll gSall Byl yo b Lkt .17
$45.0 °C J 10.0 °C e

Using the standard enthalpy of formation values below, what is the value of AH® rxn for the
following reaction*:

From 10.0 °C to 45.0 °C?

C¢H1204(s) + 60,(8) —— 6C0O,(g) + 6H,0(1)

C6H12 06(5) HZ 0(1) COZ(g) substance 3sl|
—-1273.3 —285.8 —-393.5 (k] /mol)AH®
—594 KkJ/mol (C) —1901 kJ/mol (A)
—5349 kJ/mol (D) —2803 kJ/mol (B)

SN Jolanld AH ey, Aascd Lo liol Amsledd (53981 3yl o Giiseins .18
2024 audie phs g3l
Using the standard enthalpy of formation values below, what is the value of AH® rxn for
the following reaction?

ZZHS(S) + 302(g) - ZZHO(S) + ZSOZ(g)

SOz(g) ZnOs) ZnS substance s/

—296.8 —348.3 —206.0 (kJ/mol)AH®
—878.2K] (D) —593.7 kJ (C) —270.6 k] (B) —901.3 kJ (A)




2023 poines JUI Jelaxld AH ypy 2osd Lo colinl bl cugS81 81y o3 Jook Ltz .19

Using the table of standard enthalpy of formation values below, what is the value of AH® rxn for
the following reaction?

3NOy (g + Hz0(y > 2HNO3(,q) + NO(yy  AHpy, =77

Substance 3L ‘ AH°(KJ/mol) =137K] (A)

NOz(g) 33.2 —506 k] (B)
H,0(, -285.8
HNO3 () -207.4 +136 k] (C)
NOg) 913 +368 kJ (D)
2022 5L (L) A LBl s S Byl 0 Lo iiane

Using the following standard enthalpy of formation values:
AH () = —45.90 kJ/mol
AH{(yo,) = +33.20 k] /mol

AH{y o) = —286.0 k] /mol
sl Jela AHY,, Lo

What is AH°_rxn for the following reactiom?
4NH3(,) + 705, = 4NOy(,) + 6H,0()

+1716 k] (D) +1584 k] (C) —2032 K] (B) =1400K] (A)




—1368.4 KJ ga JWll Jelazll gylyatl sgizmll § aanll o 13) .20
2022 pite  SCoH5OH gy 03955 8yl lotie 9 Lo

If the enthalpy change for the following reaction is -1368.4 kJ, what is the enthalpy of formation of C,H,OH(l)?
C2H50H(I) + 302(g) - 2C02(g) + 3H20(g)

H, 0 7 COz(g) 7 Substance 5!
AH® 2 il sSall 5|
286 | —304 |0 rietel oSSl
K] /mol (C) —102.1 KJ/mol (B) =277.6 KJ/mal (A)

+173.8 KJ/mol (D) +142.9 K]




diygio JI pelll Aliolil] diggro oo 090,801 ot AH clud @ylymed ol | pliieiael oadl 2 oo 1 1
Seadl el ad ol

Explain: Why is it impractical to use a calorimeter to determine AH for tl'p transformation of carbon from its diamond
allotrope to its graphite allotrope? -

fe oAl el aladiuly Lo Jeli B AH oubd alall 8 (gl Jindeall (e omaas AU ¥l Gl &2
In which of the following cases does it become impossible or unscientific to measure AH for a reaction

using a calorimeter
2023 — ale ynigas

. SRTIIN . Tonly B8 1 A
S b Jelaall Sigam e , [l and 15111 B
When the reaction occurs very slowly 11l only 18 111 C

(I 11 and 1511 5 111 D>

Led st po e il s Lautice
When unwanted products are formed
J}J’.‘kl‘ ‘3 LA)‘)SJ%J})J& djééd&‘.é.ﬁ‘ &3._\:- Jc

When the reaction occurs under conditions difficult to
reproduce in the lab

2024 5Lc AL e lald gyt gizell § lpiidly ua 0938 Lodiiun 3
Using Hess's law and the enthalpy changes of the following reactions:

ﬁPL\- "'ZCO(g) + OZ(g) — ZCOZ(g) AH = —566.0 k]
O Ny + 03) — 2NO AH = —-180.6 k]

‘¥l JelblJAH A8 L 4

. : . ) — S66
What is the value of AH for the following reaction? r 180 -6
[

2C0(,) + 2NO;) ——2C0y¢ + Npyy  AH =77
23854k (D) —~192.7 k] (C) —466.0 K] (B) —746 K] (A)




2023 ale W) ale atld gyl ymdl g9zl § &l paidly (ua Og3l8 Lbeiuw S
Using Hess's law and the enthalpy changes of the following two reactions:

—~187Y
285

F el 2842, > A0, AH=—1874K |1
e | 2B+ %c;’l@ AH = —285k] |2
A

S W Jelasl) AH® 4es5 Lo

What is the value of AH® for the following reaction?

2A + B2C3 - 2B + A2C3, AH =?

+2159 (D) 2159 (C) -1222 (B) (-1589 (A) )

2024 audie yhs g3l Al oMlelaild 6yl ol Sgizll § Dipaidly ua (g3L8 Lkiue .6
Using Hess's law and the enthalpy changes of the following reactions:

SPu “TCs) + 023 — 2C0;(y AH = —393.5k] | —3935
2 X H,(g) + %OZ(g) —> H,0) AH = —285.8 K] - 85;0/%
(€| CHyg) + 2050 —> €Oy + 2H,04) AH = —890.8K] | ————

§ ¥ Jelall HY 2asd Lo

What is the value of H° for the following reaction?

C(S) + ZHz(g) - CH4(g) AHof =77

— 181.2 k] /mol (C) (=74.3 kJ/mol (A) )

— 233.4k]/mol (D) —212.3 kJ/mol (B)




2017 5,139 Sl $ooleell JSCEIL Elats Lad Ao a8 adlL) éi 7
The thermochemical equation for the reaction is: 2 Jelatld 4l 2l 45LeasSI Aalall (A)

' ----- 0.0-----g------ Al(s), Cly(@) 3
o]
§ Hoyoia > H@«\jm B)
ES The enthalpy of the reactants > the enthalpy of the product
4

5a,LJ1 3 I 9 Ul Jeladl Jx
‘—-——704-———”1 ---------- AlCl3(s) SLIBLesIl G Bt gl e "Lm@

Represents the reaction that occurs in a cold pack

AHf = —704 kJ/mol ¢sss AlCl; S0 (D)

Forthe compound AlCL;, AH_f° =-704 kJ/mol

(kJ/mol) oLl 5L AHP deid 2 Lo« slinl Qbled! Jouz 9 SlasSIl Jolatdl Louiius .8
Using the chemical reaction and the table of data below, what is the value of AH f° for methane
gas (kJ/mol)?

2020 5.1 CH,, +20;, — €Oy, +2H,0() AHcomy = —891KJ
salll AH?
€Oz, —394 kJ /mol

185 (D) ~135(C) @ —47 (A)

gY-P- ‘.53\.“43 nzewSYg cnomg AT cpe ST dsoliad! u-jjs-ﬁ‘ 8yl o2 9
Explain: Why is the standard enthalpy of formation for both nitrogen and oxygen equal to zero?

3\,,\52,} GALp 2 A £




'k
—IHE T = gl led (CsHyz) oliid! (eSS 5yl e

Based on the following reaction:
Answer the following: Calculate the enthalpy of formation of pentane (CsHiz) given that:

AH?(H,0,,) = —285.8 KJ/mol  /AHZ(€O,,) = —393.5 KJ/mol

39898 (Ll aladeiwl Hy oot Slledl g0 §
Considering the given data, justify the use of pentane as a fuel?
................................................................................. ZVICS S U WP ) X |

-~ -

Explain (using the following two equations):: (sl Gailalaal) ik o) yud 11
Cee) + Oz¢ = €05y AH = —393.5K]
n- p— CHyg+ 205 - €Oy +H0p  AH = —890.8 K]

7/
cge)) OV Sl 31 o e w133 s ¥ o 535501 i 51y €O 095 ol sl

The enthalpy of formation of CO: equals the heat of combustion of carbon, whereas this does not apply to the
combustion of methane?

ol o
........................................................................................................... SR &, B L WS SY g
\SCOZ.-’_{ ................................................

Calculate AH for the following reaction : Ll Jelazll Ls AH T/mja.\ A2
P VZAI + Fe, 05 —» 2Fe + Al,04
(KJ/mol ) 583 851 ol Lele
Given that the enthalpy of formation (kJ/mol) is
Fe,0; = -826 Al,03 = —1676 sylus

2011 - 2010 plad & (gl sal) Joaill a2 50 aie)
S Ll (29K3 By ly> (H2 ) + 025 PZHZ0 ) + 483. 6KJ) JWl Jelanl! 5yl a3 ¥ 1 13




2\,)3—\ 2 Jois 2011 — 2010 alad G s jal) Jocill oy il (laia)
oo T Jias ¥ o Gl ol (1395 5y a3 (1 Wslawld (V) 5yl aings JUI Jgud! ST .14

Jias¥ @Al 5l Jies 2955 Byl Jias

CHa(g) + 2055 = COy(g) + 2H,0(p) , AH® = —890.8 K]

C(s) + Oz¢q) = €Oz ,AH = —393K]

2H,(g) + Ozg) = 2H,0(y) , AH = 571 K]

25 + Csy CSZ(g) , AH = -88 k]

1 o
CO(g) +505(g) = COy(g) , AH = —283K]

2Fe(g) + %Oz(g) — Fe, 05 AH’ = —850 K]

2009 — 2008 el-’d J)il” c;“")ﬂ\ Jadll 3 c;’:’)ﬂ‘ Olaial)

;\@\&, L ——— = oy SI1 Bl 5yly>

2011 d250 S(kJ/mol) ; slanll cugSHl 8yly> oud e Ialore! Tyl il AST 2a¥) @3l 41.16

Which of the following gases is more stable based on the given enthalpy of formation values (kJ/mol)?

H,S(—20.6) (D) HBr(—36.29) (B) C,H,(+228.2) (A)
2011 il S(kJ/mol) 5 BUaxll 00 oSl 5yl y> oud e TaLeie! Tyl pdiu) ASYI 2a¥1 cil3lad! $1.17
Which of the following gases is the most stable based on the given enthalpy of formation values
(kJ/mol)?

C,He(g) (—83.8) (O) NO(g) (+90.29) (A)
Hl () (+26.5) (D) CO,(g)(—110.5) (B)

2011 o5 l.z.ll SLSHL 6l (KJ/mol) 5 Blaall 0 gSall 3yl oud e falezel 18
Based on the given enthalpy of formation values (kJ/mol), which of the following compounds is the least stable?

CoHo)(+49.1) (D)) NOpg(+33.2) (C)  Ag,Ss(—32.6) (B) CuSO,)(—771) (A)




2018 auize DM 2asd Ls <okl Jouedl § sllaakl blee Looiie 19
P4'06(S) + ZOZ(g) - P4010(S) :‘JLIJI J.r.LéJ.U

Using the data given in the adjacent table, what is the value of AH® rxn for the following reaction:

Bkl (kJ/mol) AH_f°
- (k] mol) AHY  8sUl Substance (kJ/mol) AH f°

—1640 P4O6(S)
—2984 P4010(5)

—4624 K] (C) —1344K] (A)

—296 k] (D) 672 k] (B)

2012 - 2011 alad SUI o pall Jiadll Al (jlaiaY]

o HalaL| AU e (Gt camanS Ty gyl (59583 el iy cpo Aol Alall AeS 1 20
R RNPOS T SIS PRE TENPRA IS

Explain: Why is the amount of energy absorbed by water molecules to form hydrogen and oxygen equal to the amount
of energy released when hydrogen and oxygen combine to form water?

-ple gaugad W Jelanl) AH,, %ed Lo sbisl dewlial! 98l 8yl p oud Jour Losieius 21
Using the table of standard enthalpy of formation values below, what is the value of

AH®_rxn for the following reaction?

NaOH(S) + HCl(g) i NaCl(g) + HZO(g)

AH;

3aW! Substance

(KJ/mol) —1767 K] (C SAS5IK] (A
HCl g —92.3 +299 KJ (D) —1171K] (B)
H, 0 —241.8




Using the following chemical reactions::aJl| 46l SIS cMe | Bodeiuw .22

Z X S + 0y05 —— S0,y AH’ = —296.8 k] /mol -592
— 5 3.6
1 .
O.A'_C-\—Z Y HZ(g) + EOz(g) — HZO(l)' AH = —-285.8 k]/m()l I‘i /‘ 2

- 22X Hy ) + S5y ——H,S,  AH' = —20.6K]/mol (20 8)

What is the value of AH® for the following reaction?: ¥ Jelai AH® 408 Lo .23

ZHZS(g) +3 OZ(g) EE— ZHZO(I) + ZSOZ(g) ) AHO =77

—1124 Kj (D) —1206 kJ (C) —562.0 k] (B) —603.2K] (A)

2023 site S Jelanld AHO 2eid Lo sliol I5 15 T 250 yt) aileosSl c¥slall Lokt 49 24
CIF(g) + FZ(g) - CIF3(g) AH° =7

vz B 20F,g - Oy + 2y AH° = —49.9K] | 2¢. (5
o~ MW 2CIFg + Oy > C1,0) + OFy,  AH° = +205.6k] | /028
- 1 3 ] -266.7
(- BUN CIF;g) + Oz > 5 Cl,05 + > 0F,)  AH® = +266.7 K]
-188 (D) -139(C) +394 (B) +422 (A)
2024 oz Samio 45 ¥l ¥ alall gl slial JSad § SlLS L Glan Lad 25

Q:‘ES:‘-U 3—:—-#19-3-" EJ'}' QI?JJ _

3
R NO;(g) S(S) + 2 Oz(g) + 396 k] —— Sog(g)

2
AHF(NO,)
------- 3 S+ 30y —— 059, AH° = —396 K]
4

1 o
ENZ(g) + OZ(g) E— NOz(g),AH = —33.2 k]

AH? (k)/mol)

fasos 3% () Las 1 (A)
4 43 (D) 132 (B)

- =396 o b S— SCx(a)




:JW Jelanld AH Zogd slas¥ 2l c¥slally s 093l piinl .26

4-Al(s) + 3Mn02(s) - 2A1203(s) + 3Mn(s) AH® =?
¢ = -3352
o r_l562

AW &yl o) AileasSIl ¥ olatl Losiune 27

4 3 |
Plsg+ 2 02) 7 S0z, AH = —395.2 K] /mol 30;16.’5(2

2L _
Sy + 020 > S0z, (KJ/MOl a52) JUall JeLiald (AHP) Jelinll 5)ly> ! @

- &

A eMeladt! lovdius 2A + B+ D - 2F :Jelazl AH d4osd Lo

A +B->C AH = —35 K] A+ B> < -3
+D—> E+F 20
A+ D- E+F AH = +20K] 2/A+BiD = 2E+F —:55
X _ =+ - F -
o%“F -C+ E AH = +15 K] A B+ 2F @
- X0y +5 05, = X035  AH® =7 :lelisll AH® dugh coul 28
o — __
i Xs)+ 025 — XO2, AH°® = —297 K] 3232‘
- o _ _
= 2X(5) + 305, — 2X03 AH® = —792 K]

N2H4(l) + CHBOH(g) - HCHO(g) + NZ(g) + 3H2(g) Z“_'JLT." d.&LéJ." 5)‘)# t,u-v}‘ .29

ZNHg(g) 4 N2H4(l) + HZ(g) AH = 22.5 K]
2NH;g — Ny + 3Hz(g AH = 57.5K] M\ L
HCHO ) + Hy () — CH30H AH = 81.2 K]

2012 - 2011 alad 3 asl jall Joail] oyl laia)
4NH3 (g + 703 — 4NOg) + 6H,00) I Jelat)! 5ly> coun! .30
Al Lyl ¥ slatl Lals ga
1) Np(g) + 2025 = 2NOy, AH = +66.4 K] /mol “
2) 2ZH,(g) + Oy — 2H,0, AH = —483.6 k] /mol AN 2
3) Ny(g) + 3Hz(g — 2NH3 AH = —91.8 kJ/mol




2013 - 2012 alad S ol 5l Jeadll gyl aial)

Csz(g) + ZHZ(g) - C2H6(g) AHof =? ZJ.GL&J-” 5)1)9 h,l-w}‘ 31
Al e slatl Lals ge
. €1-S
Dﬁ“' 27 2C2H6(g) + 702(3) - 4C02(g) + 6H20(I) AH = —3123K] _’l55;2
1 —m
2R Hyg) + 7/ 03 > Hy 0y AH = —286K] 1169-€

2013 - 2012 alad S ol 52l Jossill gl (aiaY)
3 LS NO, (o Al ST S 3LE (095) NO cromg fiid] ST Jgl 52 GlAN1 Jelaall 8l ! 32
NO@ +3 Oz = NOZ ., sAdlall el dleasIl Alslall
A eSO cidslal) aleialg
"Nz +502, 2 NOg  AH? = +90.29K] -q04
332

-

7
1
Su "Ny + 0z, >NOy,  AHP = +33.2K]

tobiall 094 ySIlg gyl 32 <o puaie (pe L C3Hg Obg A 5LE (19955 Byl ol ¥l c¥slall iy .33

C(s) + Oz > €Oy, AH = —393.5 K] /mol
Hyg) +3 029 — H20( AH = —285.8 K] /mol

2009 - 2008 bl 53 ol sl Juaill 3 oy il ey
) oligald adoll 2asIl oL Lele culeall g lall 3 Lo I5Le oo 1258 By e Al 8yl coun| .34

CsHe +50. —-3C0% +hvo (C;Hg = 44.11 g/mol
3C + 4H, — C3Hg AH = —104.5 K]
C+ 0, - CO, AH = —393.5 KJ/mol
H, +1/,0, > H,0 AH = —285.8 KJ/mol

2010 - 2009 sl J 331 s all Jsdll ilgil) (faia
C * \tOL q C’O ; ; = =
21 Ay AilearS T ¥ alall Ll €O G S0 ST Il 5LE (3395 5303 sl 35
CO + 1/2 025 = €Oy AH = —283.0 KJ/mol
2011 - 2010 alad SN sl 2l Jidll Al laiaY]
AW 4yl ymd| c¥slall Lossiue .36
Hz + 1/2 02 = H20(y AH = —285.8 KJ/mol



(C3Hg) olg A1 3Le (0985 8yly> cosun| .37
2011 - 2010 alal 8 ol 2l Jomill g 50l i

2N, + 50, —> 2N, 05 AH° =7 :Jeladll §
1&lydl gzl § il o &L ¥ slall Lo
1 o -
N,0s + H,0 — 2HNO; ,AH° = —76.6 K]
"Nz +>0; + 2 H, - HNO; ,AH° = —174.1K]

2011+ 2010 el 0 ol 01 ool Sl Gl
sC *6\h —= CsHy, oHL2 )
s Ayl o ladl Losiine

SX C + Oy = €Oz AH = —393.5 KJ/mol
6X Hyg +5 04 - H0q AH = —285.8 K] /mol
o CsHyz(g + 803 — 5C0,¢) + 6H,0g,  AH = —3535.6 KJ/mol
$(CsHyz) olddi3le (095 8ylp comen| .38

2Te 8 2009 - 29\08 sl S ol Jaill 1wl aiaY)
Cg/J/8 +30Uz -06C0: +4 o  JUd s lalf Lot

H, + 1/, 0, - H,0 AH = —241.8 KJ/mol
C+ 0, - CO, AH = —393.5 KJ/mol
8C + 9H, — CgHygq AH = —224.13 K] /mol

SCgH1g &:LiSsis 331 oo 1 MOl Job! 311 3,y s
SBalll 6 o w1y ool GIAY AH sl o 2. 6Kg (LiSolg 3381 cra (gllatl &l calS 13 39
(C=12.01g/mol ,H=1.01g/ mol)
2009 - 2008 alal Js¥1 o ) Juaill 2 syl laia¥)
A e¥slall leosiws  2C + 3H, » CHg  Jelaill AH e

2 ¥ c+0,-co, AH = —393.5 KJ/mol
3 XH;+1/,0, - H,0 AH = —286 KJ/mol
e+



2021 5le S Jelaild AH 4aid L (2) 5 (1) oeddalall plusiwly 40

+265.5 K] (A)

2C0(g) + 2NO(gy —— 2C03,y + Np(,y , AH=?

+192.7 K] (B)

-385.4 K] (C))

—770.8 K] (D)

2C0(g) + 0z —2C0,, , AH = —566.0k]
AL | Ny + 0z, — 2NO

@ » AH=—-1806K

2021 pudie JWl Jelaxld A :‘l.n 41
CO(g) + ZHz(g) - CHgoH(I)
Sobisl 2l € b, @ dylyll AusliasSI) ¥ slall ploiud
7
A 1
1
Z/X' b. Hyg, +30;, — Hy0 AH = —286 K]
(A& | . CH3OH(py +20z, — €O, +2H,00)  AH = =727 K]
+1051 k] (D) —~129 k] (C) €1297 k (B) +157 k] (A)
2022 5L §JWI Jelanld AHZ, lide Lo « ua (gl5 s 42

g 2 X S03(, + H,0() - HyS04, AH® = —133 KJ 2l eleladd| ceole 13

+376 K] (D) ~376 K] (C) +642 K] (B) —775K] (A)

2022 .die § ool Jelatll AH gyl goimdl § sl yluda le 43

2H,S(g) + 302(g) - 2H,0) + ZSOZ(g) AH =?7?




2 X |[Se+ 02 = SOz(y ,AH® = —296.8 K]/mol A dld) e alall Ledseiuw
1
2 X Hyy +505, —— H0 LA HO, = —285.8 K] /mol
*+ 2 X| Hyy +5,, —— HaSq ,AH® = —20.6 K]/mol

—1124KJ(D)  —1206.4K] (C) ~562.0 K] (B) —603.2 K] (A)

2023 - ale pasgald S Melatll gyl 3 Slpdill g o 0gil8 Lodiwias 44

A+B >C AH = —35K] | 1
A+D >E+F AH = +20K] | 2
FoC+E

AH = +15K]| 3
2A+B+D - 2F

AH =7 :Ju) Jelasl AH 26 L

+30K] (C) _15K] (B) <:E£E§E§>

+35 KJ (D)



