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energy and chemical

change
10Ul G yaud by 3laty Loed dmexio pd ALl ol yLeall ‘51 @
Calorimeter (2) - Which of the following statements is NOT correct

regarding the two calorimeters below

Byly> A2y S (@ (rpaadl M 3 Laes e () bl ez (A)
Ul 4S

The data to be collected in both calorimeters is the
change in the temperature of a quantity of water.

ol b comt Gumi (2) paad) J3 Iy Sums @) edle ezl aes (B)
All the reactions that take place inside calorimeter (2) occur at constant pressure.
550 Bl Ay (1) yaal] & ISeYI aiseia il oy (C)
The low-friction stirrer in calorimeter (1) ensures a uniform temperature.
el e gl 8yl s § Jaia (1) yaad pliiad Sas (D)

Calorimeter (1) can only be used to determine the specific heat capacity of a metal.

Aoy a5 gyl e § o)Ll Wl (00 1758 § 88.2g LaliS dis Lo A0t (30 Aakad aying lic @
Ao gl 8ylyzdl Le 15.6° C yliday e ) 8yl days adiys Leiy (76.4° C ,ludes aSuiud! 8y >
2024 audse FaASud ! o]

When a piece of a hot alloy with a mass of 88.2 g 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 capacity
of this alloy?

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

2024 5 Using the data in the table below :abal Jguz!! @bl Goseiug @

AH

system(elja.d\) Assystem(el.&ul)

—27.6 KJ —55.2J/k

TLelals Jelad! (eSs alSIL 5l poedl ol g éi s
At what temperatures (in Kelvin) is the reaction spontaneous?

502 (D) 499 (C) 500 (B) 501 (A)
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& %oyll alsll 151 1 caia 0.600 MOl Blinl wic 5ylymll 0 1684. 8 KJ 3985 3llas @
2024 xuie 398gll Ida Jied JUil Jgumdl

A fuel releases 1684.8 kJ of heat upon the combustion of 0.600 mol of it. Which
type of substances listed in the following table represents this fuel?

Substance 35! Chemical formula 4¢lce.SIl dagall AH! . (KJ/mol)

comb

Sucrose 3 9 ,Sud! C1,H,,041(s) —5644
Octane ¢ Sg¥| CgH;5() —5471
Glucose 35S gt CeH1206(s) —2808
Propane Lg ! Cs;Hg(g) —2219

Propane ;s Al (D) Glucose 35Ss1=Jl (C)  Octane oLSs¥1 (B)  Sucrose 39,5l (A)
2024 pakie 0ol (2,1) cnlSidlg Sl Il 3las Logd mumso gﬂe Lo éi @

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

Figure (2 2 Ficure (1 2 |
I ______ NH,*(aq) + NO5 ™ (aq) igure (2) Jsad 1gure (1) JsCad
E "—i z3! 9ll products
= >
5 8,

3

—F NH4 N03 (S)
alelaioll 35let! Reactant

(1) ISt § Crsoplell el asbuat suseiads 8 ,mell 3yl Jelanhl (T Gled! ol s (A)
The graph shows that the reaction is exothermic and is used to warm cold hands in Figure (1).
(1) JSCadl @ sl el aidudd pasenids §lyoell pole Jeladd! o0F Gled! ooyl misgd (B)
The graph shows that the reaction is endothermic and is used to warm cold hands in Figure (1).
(2) JSCadl @ paseddl Blas wand puserads 8 hmll Gole Jeladd! T Giled! guey) zingd (C)

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

(2) Uil 3 pase il Bl ) sy 5lmell syl Jelanll o Ll o)l sl (D)

The graph shows that the reaction is exothermic and is used to cool a person’s leg in Figure
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2024 poaie S(ggﬂi(i) Boll) &lauaet Al gdiall St J45 45| oLl éi 3 @
In which of the following cases does the random motion
of the particles of matter (entropy) decrease?

Dissolving sodium chloride in water sWl @ pgnguall 1yl (1Ligd (A)
Increasing the temperature of water Biles @ dews 3L2 L33 (C)
Dissolving a liquefied gas in a liquid 950l Byl A0 g Lasyl (B)
Melting methanol Jesled) 5Laas! (D)
2024 5ok Sdmizeio 4| ¥ slall éi colial JSEJI G SLSAL 3lan Losd @

esSill Zebeall S04 o2 Regarding the compounds in the figure below, which of
g no:a  the following equations is correct?

1
1 ENZ(g) + OZ(g) + 33.2 k] _— Noz(g)

AHz (klimol)

3
Ses) EOZ(g) + 396 k] — 503y

AH(505)

3
Sts) +30(g) —— S03g), AH® = —396 K]

AW N

1 °
ENZ(g) + OZ(g) ro B E K NOZ(g), AH = —33.2 k]

---- - ; --------------- SOata)

4 53 (D) 1352 (B) 3,41(C) 1351 (A)

2024 pudie Sy Jgo ¢S oS G A L5148t e 653.4 Cal Jgslin¥! oo oo 2555 @
The combustion of 2 moles of ethanol releases 653.4 Cal of energy. ‘
How many Kkilojoules are released?

7.800 x 102k} (D) 1.600 x 102k] (B)  1.350 x 103k] (C) 2.734 x 103K] (A)

A Bl i3 Gl el 5l Tasogie S 13] Bybl JLeldl UM JLas il e oW1 oy o @
""""""" T 2024 puiiie Sl 5l ol 4eeS Led 29.5g ga alasy JS e ozt

AH,qp = +40.7k] Water is sprayed on oranges during cold nights. If the average
3 amount of water that freezes on each orange is 29.5 g, what is
3“;’ AH,.=—a07k) the amount of heat released?
3

(18.02 g/mol =Mw ¢ LJ 4411 alisII)

AHy,=+6.01kJ | 3195 kJ (C) 9.84 kJ (A)

| AHgg=—6.01kJ
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 21636 kJ (D) 66.6 kJ (B)
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Using the following chemical reactions sad L) A LeansSI) eMe L) La.\.:-.?.m@
S(S) + OZ(g) — SOz(g), AHO = —296.8 k]/mol
Hyg +5 05 ——H20q, AH’ = —285.8kJ/mol
Hz(g) + S(S) = st(g), AHO = —-20.6 k]/mol
1S Jelal AH® 4oy Lo

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

2HzS(g) + 3 Oz¢q) ——2H,0 + 2505 , AH™ =77

—1124 Kj (D) —1206 kJ (C) —562.0 k] (B) —603.2K] (A)
Bl iy gl s 3 pedidl @ QLT Jgazedl § Bayledl olpladl e Agluda JiS )5 03 @
2024 5L Sagiajll

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 4411 iron wuuxt| Gold c.aldl  Aluminum a gL ¥ the material ;34!

0.235]/(g.°C) | 0.449]/(g.°C) | 0.129]/(g.°C) | 0.897]/(g.°C) | Specific heat a.c 5l )l ]!

95,1yl dzys § 8ol el b lplall o

Which metal has the highest increase in temperature?

Sliver 4,541 (D) iron o=l (C) Gold 2131 (B) Aluminum 25,5131 (A)
R dn g 2024 5Lc Selll o0 9.01g yies e uatall 5yl !yl e u@-
""""""" el RN [Mw 18.02 g/mol =sLoll asll 2kisI]
AH,p=+40.7kJ What is the amount of heat absorbed when

9.01 g of water evaporates?

3.00 kJ (A)

”””””” }"’HZO“) 366.70 k] (B)
AHg = +6.01kJ |
AHqq= —6.01kJ 81.40 KJ (C)

20.35 kJ (D)
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2024 5Lc $S0; S pald AHCp 2wlyill (39Sl 5yly u©'
What is the standard enthalpy of formation AH®; for the compound SOs? '

2S(s) + 30,(g) —— 2S05(g) AH = —792 K]

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

2024 5Lc §J B gy B! (pe deS BT e o théTQ‘
Which of the following contains the least amount of energy in joules (J)? ‘
4 x 10°] (D) 100 kJ (C) 100 cal (B) 200 Cal (A)

o Ll doys 45 Leaie 3.00 kg Lalis' cuil yll (oo Bydeio Lgaied (&I 81yl 4eS LAQ‘
2024 5le [0.803 I/8.°C —usl sl dcc gill 5,1 2] $45.0°C 41 10.0°C ‘

What is the amount of heat absorbed by a granite rock with a mass of 3.00 kg

when its temperature changes from 10.0 °C to 45.0 °C?

[Specific heat capacity of granite = 0.803 J/g-°C]

11](D) 1.1 X 105] (C) 84 1 (B) 8.4 x 10%] (A)
2024 e S Jelatll AH, , Bosd Lo colinf Aolidll (0981 8yl i3 Lo.\:u.m@
$45.0 °C J110.0 °C ;e

Using the standard enthalpy of formation values below, what is the value of
AH° ., for the following reaction:

From 10.0 °C to 45.0 °C?
CeH1204(s) + 60,(g) —— 6C0O,(g) + 6H,0(1)

C6 le 06(8) Hzo(l) Coz(g) substance ssl!
~1273.3 —285.8 ~393.5 | (kJ/mol)AH®,
—594 k] /mol (C) ~1901 kJ/mol (A)

—5349 kJ/mol (D) —2803 KkJ/mol (B)
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2024 5Lc Sena gyl 5E v 50 g Bl oo Azmslidl 3yl ! deS uQ'
[2.0 g/mol = ¢z 9ol adsl | AlisII]

What is the amount of heat released from the combustion of 50 g of hydrogen
gas?

[Molar mass of hydrogen = 2.0 g/mol]
1
H,(g) + EOZ(g) —— H,0(1) + 286 K]

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

Sremso b Lo fui B3LeS § Suemy AN A — € GleessT! Jelazld sliaf Sl oyl 3laty LA,@A@
Regarding the graph below for the chemical reaction A — C that occurs in a '
solid, which of the following is correct? 2024 ale

8aLeSdl 05

Explanation j.axl

type of pack
(A) Aol slyall ol iyl oo ST (O) 2l ssall bl il 8 | Wil | i
Because enthalpy of products (C) more than enthalpy reactants (A) Hot | b e
AH <0 wie || §3 1
Because AH<0 Hot £ % A
(A) Aol slsall gl yinl] o J31 (O) il slyall oall syinll 8| Bk | |I|
Because enthalpy of products (C) less than enthalpy reactants (A) Cold
AH > 0 ¥ 8a,L 4
Because AH >0 Cold
4 (D) 3(C) 2(B) 1(A)
2024 e Ml e lanll gl yadl Sorall § Slpally s Gil3 L.ww@‘
ZCO(g) + OZ(g) — ZCOZ(g) AH = -566.0 k]
Ny + Oz(g) ~NTT ZNO(g) AH = —180.6 k]

What is the value of AH for the following reaction? ¢ gﬁ’l Jelal AH a8 Lo

ZCO(g) + ZNO(g) —— ZCOZ(g) + NZ(g) AH =77
— 385.4 k] (D) —~192.7 k] (C) —466.0 k] (B) —746 K] (A)
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LU Al el eds
.............. 0 2024 pit e ol Selll a 4.50 & e e slill 1yl e L)

What is the amount of heat released when
4.50 g of water freezes?

AHeong = 40710 [18.02 g/mol = Lokt adgl | aisII]
27.04 K] (B) 1.50 k] (A)
183.15 k] (D) 10.16 k] (C)

AH,, = +6.01kJ
| AH.4= —6.01kJ

2024 puiie yie gol> AWl edlelail) gyl padl soizll § Slnaidly (ua Ogild Lamm@
Using Hess’s law and the enthalpy changes of the following reactions:
Ces) + 02y — 2C0; AH = —393.5 K]
H(g) + 5 02¢ — H2 0 AH = —285.8 K]
CHyg) + 203 —> €Oy + 2H,0) AH = —890.8 K]

T S¥ Jelal HY 40 L

What is the standard enthalpy of formation Hf for the following reaction?

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

— 233.4k]/mol (D) —212.3kJ/mol(B) —181.2k]/mol(C) —74.3 k]/mol(A)

2024 paiia yie gl §240 Cal e Goins S Uad¥ Aeog Laydgs &I Jolls A3lUall 5l ie u@-

What is the amount of energy in joules provided by a breakfast containing 240 Cal?

1004](D) J1.00 x 10°(B)  5.74 x 10* j (C) 240 (A)

2024 » bt yie g3l ’L_@Lm &yl ggimll @ il sy Adldl e alall Q@
In which of the following equations is the change Swled! (19S8N Byl po

in enthalpy equal to the standard enthalpy of formation?

1

ENZ(g) + Oz(g) - NOz(g) AH = +33.2 K] (A)
1

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

2NO(g) + Op(g) = 2NOy AH = —116.2K] (C)

AH = +66.4 k] (D)

N3 (g) + 2025 = 2NOyq

http://Darsyu.com @Y
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25.0 5l &2y (e sankd] (30 5.50 g cndead ot Loctie Lsoliatal oty &I 8yly22)1 5lude Lo @
2024 puiie yic gal> $95.0°C J|°C
[0.499]/g.°C = syoimll Ae gall 5, l,1]

What is the amount of heat absorbed when 5.50 g of iron is heated from 25.0 °C
to 95.0 °C?

[Specific heat capacity of iron = 0.499 J/g-°C]

173 (D) 385] (C) 62.0](B) 235](A)
Bylydl doys cal€ 13) Adlll oipdall JS e 10 g LaliS Lie I 8,15t 4aS i Slias @
2024 audie ydee gol> S8yl po domys el I Juas &120.0 °C 318 JST alawyy|
The same amount of heat is added to a 10 g sample of each of the following

metals. If the initial temperature of each metal is 20.0 °C, which one reaches the
highest temperature?

The metal 31231 specific Heat ac4il1 3,1 !

Beryllium gl Al 1.82]/(g.°C) wol=idl (€) pochiall (A)
calcium s g IS 0.653]/(g.°C) ! (D) pyeudSI1(B)
Copper =il 0.385]/(g.°C)
Gold il 0.129]/(g.°C)
pudie yhie g3l 98, yeld dole ALl colloal! éi @

Which of the following processes is endothermic?

C,HsOHgy - C,H50H g 1 251(A)
NHj(g) = NHz 2 3,1(B)
NaCl(sy — NaClg, 3 3,2(C)
CsHiz () + 8045 = 5C0,(8) + 6H,0() | 4 ?
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Ao g9y 298 3+ Ul (0 125 8 3108°C Lyl dryn9 11.8 g LaliS 313 (o Aie ping e @

¢ patt 1 e gl 5yl poetl Lo < 24.0°C asl@dl 31yl doys Cominl 22.3°C a5yl >
When a 11.8 g sample of a metal at 108 °C is placed in 125 g of water in a

styrofoam cup at 22.3 °C, the final temperature becomes 24.0 °C. What is the
specific heat capacity of this metal?

2024 st yie g3ls [1.184 J/(g.°C) = clell de gl 5),)1]
1.825J/(g.°C) (C) 1.0237/(g.°C) (A)
0.449]/(g.°C) (D) 0.897]/(g.°C) (C)

81,21 ¢ 3564 K] z ¥ Lo cm I (obolply) CHYy olid) 3liS L @
What mass of methane (CHs4) in grams must be burned to produce 3564 kJ of '
heat?
2024 audie ydee gol> [16 g/mol = CH4 J 4| alzsII]

Substance ssW! Chemichal formula gl Il dagall AH® .o (K] /mol)

Methan gLl CHy(g) -891

4g (D) 16 g (C) 32g(B) 64 g (A)
2024 audie ydie gol> Sallaill 99 Al @ (lads Suem I Sldoall ‘éi 3 @
"In which of the following processes does the entropy of the system decrease™?

Boiling of water U olde (A)

Dissolving sodium chloride in water :W| & s g1554all 1058 Lo (B)

Freezing of water cW aezs (C)
Melting of methanol Jestidl Luas! (D)
2023 pudie ¢Cal aglisd Qw‘wwﬁi%éﬁg‘gw&;i ‘@

“Which of the following contains the largest amount of calories (Cal)”?

1000 cal (D) 86.5J (C) 9600 J (B) 10 Cal (A)

http://Darsyu.com @Y
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LR o ol o o Loo g1 25 1 oatasleassl alolally slass Lo @)
“Regarding chemical equations 1 and 2, which of the following is correct”? '

2Fe;03(5) = 4Fe() + 30,y AH =1625Kk] |1
4Fe(s) + 302(g) - 2F6203(S) AH = —1625K] |2
Both equations represent non-spontaneous processes aglali aé mllee Jiad cnalalall YIS (A)

Both equations represent spontaneous processes 13lal ollee Jiad oadalall MS (B)
Aolals dlee Jia3 2 o8, Aslally 45lal a2 dulee Jiad 1 o8, Wolall(C)
Equation 1 represents a non-spontaneous process, and Equation 2 represents a spontaneous process
aslal e Aulee Jia3 2 08, Aslally A6lal Alae Jia5 1 o3, alslall (D)

Equat1on 1 represents a spontaneous process, and Equation 2 represents a non-spontaneous process

Byly> 423 e ASgygiem = —400 J/K AHgygtem = —160 K] cal€ 13] dme ddas ‘3 @
2024 pudie ydus é.;la 9@-244 «,.,5‘-‘. (PO éi 25°C

“In a certain process, if AS system = -400 J/K and AH_system = -160 kJ at a
temperature of 25°C, which of the following is correct”?

Reaction Spontaneity Jelatl 450 AGgystem
spontaneous Sl -279.2 kJ A
spontaneous  jlals -40.8 kJ B
nonspontaneous _ilal as 11760 kJ C
nonspontaneous ilals xe 150 kJ D

2024 pudie s gol> S I o laald AH Sy 3ad Lo obinT Asoliall 009 9SGl 8yl podl 0 Lakieiud @
Using the standard enthalpy of formation values below, what is the value of ‘
AH,.,° for the following reaction"?

2ZnS() + 302(g) - ZZHO(S) + ZSOZ(g)

SO2(g) ZnOg ZnS ) substance 5|

—296.8 —348.3 ~206.0 (kJ/mol)AH®;
—878.2 k] (D) —593.7 kJ (C) —270.6 k] (B) —901.3 k] (A)
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2024 pudie yhee gol> Nae g\g Lo ‘éi W Ludl 8oL 3lasy Lo @

l “Regarding the hot substance, which of the following is correct”?
O AH > 0(A)
EY i AH >AH .. (B)
£3 &lss lelaze
d \3 R
__________________________ . & Lomall agll o 8315211 (C)
prglt-.iJllct ‘ auac aJle AH 3,Lz) (D)

5oLl da cuataly (43.6°C J) 22.4°C (e Zaglas pé bale (o 355 g LelaS Aice (el o3 @
2023 pite Sl (2 Lo« Jylall Jpumd! Uiotieiue 3Ll e 6.75 kJ 2bead) S5

A 355 g sample of an unknown substance was heated from 22.4°C to 43.6°C, and
the substance absorbed 6.75 kJ of energy during the process. Using the
corresponding table, what is the substance”?

Substance Gold ! silver axsll Aluminum p gt ¥ Iron .=t

Specific heat 0.129 0.235 0.897 0.449

Iron =)l (D) Aluminum .13 (C) silver 4,411 (B) Gold .l (A)
Bl Byl By 35 5y 3 351 oLl (50 425 § 3608 LabiS 2 L 2Sutin 0 Aakad g wic @
2023 pite SaSetudl sdd e gill iyl Lo 18.7°C sl oy sl Byl Emys slji Letgy 205°C ey

When a hot piece of alloy with a mass of 360 g is placed in 425 g of cold water in a
calorimeter, the temperature of the alloy decreases by 20.5°C, while the temperature
of the water increases by 18.7°C. What is the specific heat capacity of this alloy"?

0.235]/g.°C (D) 0.129]/g.°C(C) 0.405]/g.°C(B) 0.308]/g.°C(A)
2023 audie 8,1yt Jlawsf sleest L cabis @a,.u Byl ymell oWl Jelaxt! ‘3 ©
“In the endothermic reaction shown below, what is the direction of heat transfer”?
sy o1 2o 1 J) (W18T1 010 (A)
From the cup to the wet plate and water
From the mixture to the universe ¢Sl J) Lozl e (B)

Soghg p o ll) LuiS goah (e ald
p.5 9aY! il g

a mixture of barium hydroxide
and ammonium thiocyanate

crystals LUl I (al]é_'d\ o (O)
adll From the system to the surroundings
=20 T
a wet From the wet plate and water to the cup I3 ] s Lls oI 7511 e (D)

http://Darsyu.com @Y
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2023 audie $82,Ld1 8aLesT ‘3 Sued (S dcleall Jias ok Lo éi @
“Which of the following represents the process that occurs in the cold compress”? '

By oS NH,NOs(5) — NH} ) + NO3(oq) AH,, < 0(A)
l'?N ST{;\,{&’ J NH4NO3s) + 27 k] = NHJ ) + NO3 () (B)

£ '@I,;

b NH4NOs() + 27 k] - NH} . + NO3uq + 27K (O)

~ 7 —NH4N03(S)
—— Inner bag of water

el o 13 NH4NO3) = NHj(,q) + NO3aq)  AHpxn = —27 K] (D)

2023 puaie §leud ALt 3yt | ilomys e Tslals 09 o] 2855 209l el e 61 @

Which of the following reactions is expected to be spontaneous at relatively high
temperatures?

Lasls SLal Loty b
2NHy(g) = Npg) + 3Hpg AH ., = 92K] 1 Always Always + -

spontaneous | negative

(\S)

2NOy(g) = N2 04(g) AH,,, = —58K]

CaCOs5) —> CaO(g) + COpp AH,,, = 178K Slays § Gk ol zga

(O8]

Aadiie byly> e

Spontaneous May be
at low positive or
temperatures | negative

il § Jlak 9l g0

adle 5yl dlw
Spontaneous May be t +
at high positive or

temperatures | negative

Lasls Glak as Lails i ge

Never Always - +
spontaneous positive

3,41(C)

http://Darsyu.com @Y
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2023 poine SJWI Jelinll AH oy 2eid Lo oliol Bsaledll a9ST 8ylyo o Jgbs Lakieians @

“Using the table of standard enthalpies of formation below, what is the value of
AH,, for the following reaction”?

3NO;(g) + H20q) > 2HNO3(aq) + NO)  AHpy, =77

‘ Substance 5sU1 AH°(k]J/mol) —137 K] (A)

NOz(g) 33.2 —506 kJ (B)
H,O0q) -285.8
HNOS(aq) -207.4 +136 k] (C)
NOg) 213 +368 K] (D)
2023 »uite S5yl e 10692 kJ z 1Y LSy coms &1 CHy Gli) 2 L @

“What mass of methane (CHa) must be burned to produce 10,692 kJ of heat”?

Molar mass adgll a3l | AH? . (KJ]/mol) Formuladicall  Substance ssU

comb

16.04 g/mol -891 CH, methane ¢l

96.3 g (D) 1.37 g(C) 385 ¢ (B) 192 g (A)
2023 psite Simezmio s AW Slyleall g aliof JSaT1 3 Ll st @

Lol o581 55 "Using the data in the figure below, which of the
S following statements is NOT correct?"

+33.2 - FATUCT NO,(g)
AH2(NO,) NOZ(g) JAH (e J&T Oz(g) 9 Nz(g) o JSSAH® (A)
------- 0.0 ----------------- Ni(g), Oala). Sis)
The AH®¢ of both N2z(g) and O2(g) is less than the AH®; of NO2(g).
H el 3yl Jelis SO3g) o8 Jelis o 2L esd SO5g) J AHO; (B)
4 A0 The AH®f of SOs(g) is negative because the formation reaction of
SOs(g) is exothermic.
SO3(g) JAH (e J& Oz(g) 9 S(s) JAH®; (C)
\am) : 2111t L The AH®; of S(s) and O2(g) is less than the AH®; of SOs(g).

Byl pole Jelas NOy(g) 00585 Jelas (¥ &z g0 20u8 NOy (o) J AH ¢ (D)
The AH® of NO2(g) is positive because the formation reaction of NO2z(g) is endothermic.

http://Darsyu.com @Y



0507155671  ,ubllobl St @iliassll oljuaillg astiall
’ energy and chemical
change

2023 auite Ssds clibudl @S o0 paiiall yaull Jg Ao e AW Slylall @

Which of the following statements is NOT correct about a
calorimeter made of a foam plastic cup?

ol b con ds iy cMleladll pras Siusi (A)
All reactions that occur inside it take place at constant pressure
e 32l Byl § Laar poiise 1 liled! Jie3 (B)
The data to be collected represent specific heat
polas pe il degill 5yl wpused s usiud (C)
It is used to determine the specific heat of an unknown metal

It operates in open air Glhll slgdl 3 Jony (D)

2023 a1z § Rz L AH 48 055 A4 e 51 A
Which of the following processes have positive AH values ‘

I H;0) = H,0(g
11 H,0() — H,0(,
111 H,0( — H,0q IIL, IV (D) L III (B)
IV H;0() = H,0¢

2023 pudie Sawled (0955 8yl o Y AW oMo ladll § g5 ptl sgizel! § ol padl oo éi @
“Which of the following changes in enthalpy for reactions does NOT represent a
standard enthalpy of formation”?

I, IV (C) I, 11 (A)

1 1 o _
~Hae) +5Fa = HFy  AHt = —273 K] (A)
3 [e]
S(S) + EOZ(g) - SO3(g) AH f= —396 k] (B)
1 o
NO(g) =k EOZ(g) - NOz(g) AH®°: = —=58.1 k] (C)

Ss) + 3Fa) > SFe(y  AH% = —1220kJ (D)
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&1 ozl Tusal Ausall ddaadl (2) Aaball e Loty dyumed! Tuge Jolas (1) Aalall Jiad @
2023 5.t Sio b Lea

Equation (1) represents the rusting of iron, while equation (2) represents the
reverse process of rusting. Which of the following is correct? (Advanced 2023)

4Fe(s) + 30,(g) — 2Fe,03(s) AH = —1625K] | 1

2F6203(S) - 4FE(S) + 302(g) AH = 1625 k] 2
Lolals &iomy Y9 5yl =l (ole (1) slall (A)

Equation (1) is endothermic and does not occur spontaneously.
Lolals &izmag 8yl yoell 3yl (1) &slall (B)
Equation (1) is exothermic and occurs spontaneously
Lolals Giamy Y 5yl 5l (2) Wslall (C)
Equation (2) is exothermic and does not occur spontaneously
Lalals Somg 8yl ale (2) alslall (D)

Equation (2) is endothermic and occurs spontaneously

2023 audie Solisl wlaglall cudaci 13) L dlos 3 @
In a certain process, given the information below '
AH = -27.6k] , AS=-55.2]J]/k , T=535K
Somrio JWdl Jodadl 48,1901 Slibed! (e éi
“Which of the data in the following table is correct”?

AG dcloatl aslals
4=l Process

Process spontaneity

(A) +1.93kJ nonspontaneous 45l a1

(B) -1.93kJ spontaneous 4.slals

©) +75.1kJ nonspontaneous 4slals pe

spontaneous 4lals
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2023 pudie Sdomizmio AW &l yLeadl ‘éi adudlly gdadl § 29858 C3Hg Ly MI5LE puseiug @
Propane gas (CsHs) is used as a fuel for cooking and heating. ‘
Which of the following statements is correct?

Shddleda o dayl 91 B89 cnmgsdly 099,81 Silyd sy (e AsliasSd! ool A8l s
I8 Chemical potential energy arises from the arrangement of carbon and
hydrogen atoms and the strength of the bonds between them.

By 83940 3 oLg ANl Lol 5y § AusleasSIl ping ! 3o cyo S s 5 5yt
II A large portion of the chemical potential energy in the propane bonds is
released as heat.

Laylida e lasdl an STg 1 JSC& ) AleasSIl ain gl 23U pas
118 Chemical potential energy changes into another form but its total amount is
conserved.

liznd Habee 5T ileosS Jelis 6T 55 HoleassI! gl 2l St

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

IV II, 111 (D) I, I(C) IV, II1 (B) I 11 ,IT (A)
2023 puaie Tl Jelatl AH® daid Lo sl I II g1 ) | 4 Lol ¥ s Lalll Losseiiue @
“Using the thermochemical equations I, II, and III below, what is the value of ‘
AHP for the following reaction”?

CIF(g) + FZ(g) - CIF3(g) AH° =7

| ZOFz(g) - Oz(g) + ZFZ(g) AH° = —49.9 K]
II ZCIF(g) + OZ(g) - ClZO(g) H= OFz(g) AH° = +205.6 K]

1 3 °

_188 (D) -139(C) +394 (B) +422 (A)
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“Which processes are exothermic”?

the vaporization of water .Ul ,5s L, II(A)
the melting of ice Zli)l ;L ail I, 111 (B)
the condensation of water vaper s W ;L= 5385 L1V (C)
the freezing of water ¢ W| sezs
11, IV (D)
2023 sle oWl e Lol gyl yd) gimel] (§ Sl paidly ua (g3L8 Lo dbeiue @

“Using Hess's law and the enthalpy changes of the following two reactions”:

2A+2C; > A,C;  AH=-1874K |1

2B+>C; > B,C;  AH= —285K] |2

“What is the value of AH® for the following reaction”? Wl Jelazd AHC 4oyd Lo

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

+2159 (D) 2159 (C) _1222 (B) _1589 (A)
2023 ale s Ll 33LeS Jgo Aomimsn pd 2 Slyleall @

"Which of the following statements is NOT correct about a hot pack?

Ol pasdd) gy ) s Ladl 3o LS (e 23l 3yl Jais (A)
The heat from the hot pack is transferred to the person’s cold hands.
AUasll ) Ll o 23l 8,1yl Jais (B)

:"L: 5‘“‘: Heat is transferred from the surroundings to the system.
eat pac
Ll (2 ool pasdd! gy allaill p s Ll 53181 (C)

The hot pack is the system and the person’s cold hands are the
surroundings.

The reaction in this hot pack is exothermic.
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Scal 52 A5Uall niia sl oS 146.4 KJ 5ylyxd s Jelis slla} @
"An exothermic reaction releases 146.4 kJ of heat. What is the amount of this '
energy in calories?"

6.130 x 10° (B) 3.500 x 10% (A)

4.500 x 10° (D) 6.130 x 102 (B)

Sdzeio ALl o)Ll gﬁi A ‘3 UL B oseiuw Q‘
“Using the data in the figure below, which of the following '
statements is correct”

------- 0.0 ---------------- Na(g), O5(g). Sts) 2023 ?L;

EWRRTRNRCTETPS

5yl ols dad SO3 (39859 NO (0955 cdleLis e YIS (A)

AHZ (kJimol)

Both the formation reactions of NO2 and SOs are endothermic.

AHZ(50,)
NO; ¢ 4> ls Jg0 0555 e 33.2 K] =0 (B)
33.2 kJ is released when one mole of NO- is formed.
B 0] SO03 0 u>lg Jgn (058 396 K] oliaisl @1 (C)

396 kJ is absorbed to form one mole of SOs.
555l 135l SO5 (365 e i Ly 8yl Gla NO 013685 Jelis s (D)

The formation of NO: is endothermic, while the formation of SOs is exothermic.

hlon g1 +2TK] @glu 83, 8208 gl gill g cdlelanll o &lyad! Goill §aaadl olS 13] @

2023 ‘aL:. < e
“If the change in enthalpy between reactants and products for a cold pack is
+27 kJ, which of the following is correct”?

H =H

Blgs cMelaie (C) H > H

Bl cMelaia (

A)

H, <H.,.. D) H, + Houw = +27K] (B)
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2023 ale ?A:.xn doyd Lo JW! Jelall slial dewlial! eS8yl b Jguar Lodseiue ©
“Using the table of standard enthalpies of formation below, what is the value of ‘
AH® 4, for the following reaction”?

Roflilf | : 4NH3( ) + 705, —> 4NO,, . + 6H20(I)
AHC, (KJ/mol) g ® ®

Substance —1767 K] (C) —1397K] (A)
NH; —46.19
0,00, YT +299 KJ (D) +1767 K] (B)
NO, 4+33.2

Balll sia cuatel 940.0°C I 25.0°C oo Zaglas pé 5sbs 01558 LaliS dise caseud o3 @
2023 5L ¢ 5ol o] B gid) Byl yzedl Lo (A3UATI o0 5696 ] Aclanll S5

“A 155 g sample of an unknown substance was heated from 25.0°C to 40.0°C
and absorbed 5696 J of energy during the process. What is the specific heat
capacity of this substance”?

0.235]/g°C (D)  4.18]/g°C(C)  245]/g°C (B)  2.03]/g.°C(A)
2023 5L § ylpail A lys i cdsadl Jgilick ! (5025, 7 8 il a3 Byl pedl Lo @

“What is the amount of heat required to melt 25.7 g of solid methanol at its
melting point”?

Molar mass a4l s AH}us (KJ/mol) Formula w ! Substance zsU|

32.04 (g/mol) 3.22 CH30H 4 solid methanol atl Jysted!
1.61K] (D) 3.22K] (C) 0.80 K] (B) 2.58K] (A)
2023 aLe § sLiol miagll BIAY yaie § ISISN jndieie lyms gy I3 @

Why is there a low-friction stirrer in the combustion calorimeter shown below?

Jlaxd ¥ U, .
‘ To ensure a uniform temperature Buga Byl Ay (lesat (A)

To ensure high friction is generated Jle 81 adss olasat (B)

To ensure the bomb is insulated Lozl e st Jie olaad (C)
from the surroundings
To ensure the reaction starts deladl ey ot (D)

Fraga b
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2023 ale s‘AHZomb ol solall pasall dd] ada g I Ls©‘
“What does the superscript zero in the symbol AH®,,,;, indicate? (General 2023)” '

(25°C)298 K 5yl,> 4235 1 atm Lois 3 ussliall 91811 (A)
Standard conditions at 1 atm pressure and 25°C (298 K)

Standard pressure and temperature (STP) (STP) cyaeasliall 8yl ysedl dyn9 Laanll (B)
Low pressure and low temperature anasill 8yl Aoyng passd| L sl (C)
(0°C)273 K syly> 42509 0 atm Lasus § b9 L1l (D)

Conditions at 0 atm pressure and 0°C (273 K)

20235 s A1 Jolgall e e Bolell gl asuw@-

The potential energy of a substance depends on all of the following except

The type of atoms in the substance Balll 3 43 (A)

Lo lyddl Lasys a1 AleasSTl daylg, 1l 939 sue (C)
The number and type of chemical bonds connecting the atoms
The specific way the atoms are arranged S 3 L oy (1 Aol 44,1011 (B)

The temperature of the substance 5ol 8yl > a0 (D)

3 syalic e S03 (o Uy sy (33958 2yl yndl AusleasSl Alslall Jios 2 lal) c¥slall @
2023 aLe Stwladll Ll

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

o_ _
2505 + Oz = 2505, AHO = —198K] (4)
3 Aiart
S @ + i Oz(g) - SO3(g) AH® = =396 K] (B)
9
35 )+ 2 O3y = 3503, AH® = —1188 K] (C)

25 (5) + 30z = 2503, AH® = =792 K] (D)
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20235l S Bl Jelas Jias (¥) adldl ¥ alall éi @
“Which of the following equations does NOT represent a combustion reaction”? '

CHyy, + 20, = €Oz, + 2H0(p) +891K] (A)
25
1
Hz ) +5 02y = H20q) + 286 K] (C)

27 K] + NH,NO; — NH** + NO3 (D)
Byly> A2y (10 pgwin ¥l (10125 g (sl oy Louie Lwoliatal oty &I (J) 8,1yt i Lo ’@
2023 ale [0.897 ] / g °C asuinsS due gl 3,l,2J1] $105.0 °C J 25.5 °C

“What amount of heat (J) is absorbed when 125 g of aluminum is heated from
25.5°C to 105.0°C? [The specific heat capacity of aluminum is 0.897 J/g°C]”

8970 (D) 5860 (C) 4650 (B) 2690 (A)
g eyelic (o NO7 (e g il (39St 4yl ped! AiliasSTl Aslall Jias 2 JUll ¥ slall éi Q
2023- ple (qiasgal ¢ dewlddl Ll

“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 g + 30z, = 3NOz,,  AH® = +99.6 K] (A)

L L o _
~Na g +5024 = NO AH® = +91.3 K] (B)

@

1
NO @ +5 Oz = NOy,,  AH® = —58.1K](C)

N (g + 0z, > NOy,  AH® = +33.2K](D)

2023 — ale (gasgas Sab:iM!M‘é\iwéiAﬁC&waQ‘
"For the reaction A — C, which of the following does the figure below represent?" '

E— oy < Hap O i

By > H_M:.La.m (A)

AH > 0(D) H =H (B)

o cHMelite
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plugial b delas § AH Golid lall 42 oo ol demisd| 00 sy Al ¥ 6l @

2023 — ale (augas Syl yaud
“In which of the following cases does it become impossible or unscientific to
measure AH for a reaction using a calorimeter? (General 2023)”

doud g Jelatll &gus e

When the reaction occurs very slowly

Led o0 e ilss il Lodie
When unwanted products are formed
sl & Loy ,Ss cavay Bg)ls b 3 Jeladd) Sigus e
When the reaction occurs under conditions that are difficult to reproduce in the laboratory
[ 411 4 IIT (D) [ o II1 (B) L33 [11(C) Lias [ (A)
S Glde Ao ys wie Jilu J) Lo ga¥l3e 00 275 8 aiSS (e dallaill 3, ydl deS Lo @

“What is the amount of heat released when 275 g of ammonia gas condenses
into a liquid at its boiling point?”

2023 — ale aagal
Molar mass aJgl! a:sJ| AH}us (KJ/mol) Formula @t Substance .U

17.03 (g/mol) 233 NH, ammonia L

752 K] (D) 49.0K] (C) 188 K] (B) 376 K] (A)

2023 — ale (gqiasgal § 8Ll BaleST Jgor o 22 b Lo 6 @
“Which of the following is NOT correct about a cold pack? '
83,1 BaleSIN I dossell oo 8, ymdl (30 S Laiiad (A)

It absorbs a quantity of heat from the surroundings into the
cold pack.

Lzge doud Jelaall AH,y 3,050 (B)

The sign of AH,,, for the reaction is positive.
The reaction is exothermic. Bylyeelt 3yl Jeladd! (C)
53,1 BoleSIl J) o) Blas e 8y)y2dl Jazis (D)

Heat is transferred from the person's leg to the cold pack.
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""A medium-sized red apple contains 125 Cal. What is the amount of this energy '
in joules (J)?"

2023 — ale qasgai -
O 5.23 x 105 (C) 3.00 x 10* (A)

6.75 x 10° (D) 4.85 x 103 (B)

45.5 °C (e Lgsly> Ja5 Lesic 4650 g lalyide cusl yo A8 50845 8yl pzd| (e () Y92 oS @
2023 — ale yaigas [0.803] / (g °C) p <l =l de gl 8yl,2J1] €7.50 °C I
"How many joules (J) of heat are lost by a 4650 g mass of granite when its

temperature decreases from 45.5°C to 7.50°C? [The specific heat capacity of
granite is 0.803 J/(g°O)]"

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

ool JSad! Lals go ol pa 851yl o Leie dadyi Bguw (bl plas (pe gy e @
2023 - ale g 98,1yl i Jiey gl 0401 Lo

'""When you step out of a hot bath, you will shiver as heat leaves your skin. Using
the figure below, which symbol represents this heat?"

AHyap (A)
AH = +40.7k)
;E:% AH 40.7kJ (eiadl)
E i cond = —4U.
S Mgy (C)
AHyg;=+6.01kJ |
| AHuw = —6.01kJ AHg1iq (D)
.............. Hm.... A .

2023 - ple qigai S lall Boylall Y § g5l I gzl §aadl e Ju5 ALl 394 4] éi @
“Which of the following symbols represents the change in enthalpy under ‘
standard conditions?”

Hat STP (D) AHC (C) He (B) AH (A)
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2023 — ale (gl Sdmizeio pd AL ol ylead! éi AdLS) o slall slan Lo @
“Regarding the following equations, which of the following statements is NOT correct?” '

1 CH4(g) + ZOZ(g) 4 COZ(g) + ZHzo(l) AHcomb = —-891 k]/mol

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

3 C6H1206(S) + 602(g) - 6C02(g) + 6H20([) AHcomb = —2808 k]/mOl

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

M
All the equations represent combustion reactions B! elelas Jias c¥slall arex (A)

All the equations represent exothermic reactions.  &,),=l 55l c)lelas a3 o¥olall aax (B)

+286 KJ/mol gsluiHy (nz9,0ud) 311 8> (C)
The enthalpy of combustion of hydrogen (Hz) is +286 kJ/mol.
oo 429 dga @l Lty ) 2SIl (e AST 8l (0 4eS ity CgHg QLSS (30 >y Joe 311 (D)
CeH1206 5585l

(The combustion of one mole of octane (CsHis) produces more heat than the combustion
of one mole of glucose (CsH120s).

EJ‘J-"' a.?).b L 9750 ] Lb)‘.-\.a-a EJ‘JJ!J‘ o M 65.5°C 43)‘)."' ZL?-): UL o 335 g Aad ‘.SJ_ Q‘
2023 - ale qaugas Saslal oLl

[4.418 ]/ (8.° C) # sLoll dee gill 5yl,!I]

"If 335 g of water at 65.5°C loses 9750 J of heat, what is the final temperature
of the water? [The specific heat capacity of water is 4.418 J/(g°C)|"

7.15°C (D) 6.98°C (C) 72.5°C (B) 58.5°C (A)
2y Led (4655 ] Laylade 5ylyl e 3eS 75 OC &ylyo donys Jolis¥l oo 250 g i 13 @
2022 st [2.44 ]/ 8.° C Jgslidl e gl 5yl yell] SUgsliadl] Al 3ylpmdl

"If 250 g of ethanol at 75°C loses 4655 J of heat, what is the final temperature
of the ethanol? [The specific heat capacity of ethanol is 2.44 J/g°C]"

45.8°C (D) 59.5°C (C) 67.4°C (B) 82.6°C (A)
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2023 — ale augas Solisl JAYL runsll oIl Lludll cioS yas § Gims ¥ s Laa @

"Which of the following does NOT occur in the foam plastic cup calorimeter
shown in the figures below?

a, C olSadl 8851l gy e Ball (2 Libee Laes o &1 Ll (A)
The data collected experimentally is the difference between the temperatures in figures a and c.
s Lol &1l 8yl Ay (2 JSAd) § 551l Ay (B)
The temperature in the figure is the initial temperature of the water.
Sall el 8l 2 Llee Laox o & biled! (C)
The data collected experimentally is the specific heat capacity of the metal.
Hallg el e JST 2Ll 85,20l A2y (2 JSAT1 § 81501 220 (D)

The temperature in the figure is the final temperature of both the water and the metal.

2023 - ale gigas JAY; SR DVE- | DY B PO V-1 [ JENPUCT | PESPE JU PR ES hwﬁ-m@'
:J! Jelazl)

3sl! Substance

""Using the table of standard enthalpies of formation

NaOH ) —425.6 below, what is the value of AH,,,, for the following
HCl 4 —92.3 | reaction?"
H,0 g —241.8
NaOH, + HCl,, = NaCl,, + H,O0
—1767 K] (C) —135.1K] (A)
+299 K] (D) —1171 K] (B)
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2023-ale qagai S Leimio et Gl Les 6l ¢ Balel] AsliasST a0l d3lhay 3lats Losd @
"Regarding the chemical potential energy of a substance, which of the following

is NOT correct?

It is the energy stored in the substance due to its structure. LS5 coun 8oLl § a3l 23111 2 (4)
It plays an important role in chemical reactions. LleesS e lazll § lala 195 caals (B)
alyddl sda o Lasys G Laylg 1 3989 3alll 3 casys (e s (C)

It arises from the arrangement of atoms in the substance and the strength of the bonds
between these atoms.

5oLl L) 8yatank| Al dall 38,0l |y il oLyl Jagss (D)

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

2023 - ale gaugas sadll edlelatl gyl padl § Dipaidl 9 ud Og3l8 Loosmiue @
“Using Hess's law and the enthalpy changes of the following reactions:” '

A+B >C AH=-35K] | 1
A+D »E+F AH = +20K] | 2
Fo>C+E AH = +15K]| 3
2A+B+D - 2F AH =7 :Jl Jelazll AH 4es5 s

“What is the value of AH for the following reaction?”

+35 K] (D) +30K] (C) —~15 K] (B) —30K] (A)
2022 5t oLl Jguedl 3 caladly Blany Lod dompmio 21 Solylad) 6 @

""Which of the following statements is correct regarding the two figures in the
corresponding table?

\x
Y ! X' | The energy in X is greater than in Y Y 3l ASTX J Bl (A)

150 Cal 5.0x10°) |Tpe energy in Y is greater than in X. X §lpe ASTY 348l (B)

The energy in X equals 355 Cal. 355 Cal gslui X 3 4511 (C)

The energy in Y equals 3.6 x 10°J. 3.6 X 10°] Golud Y g aslktl (D)
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2022 puéie Sdmmeio JW Jgaztl § 83,l8]1 bl O.A‘éi @
""Which of the data in the following table is correct?" '

Gslyl gimdl § il 3L &slyl gizdl § paall Aleall

The sign of the enthalpy change The change in enthalpy Process

positive L>ge exothermic s, s,k CthOH(S) - C,HsO0Hy, 1
positive EVEO endothermic s, =0 4sL NH3(I) - NH3(S) 2
negative b endothermic s, |, 4ol CH30H;y —» CH30H 4 3
negative b exothermic s,l,=U 5., H,0) — H0( 4
4 43 (D) Lis4 (C) 2 41 (B) Lasl (A)
20225055 S sLial JSEIL alay Logd e b Les &l @

“Which of the following is correct regarding the figure below? (Advanced 2022)”

I It is endothermic. Bylysell Lole Jaa3 (A)
- REGRE0NG e 83, 3alesdl (8 Jelanll 1da pusiug (B)
: aletaal! sisl : . :
i?a - | This reaction is used in a cold pack.
-, 2 X . ”
"""""""""""""" 2Fe;04(5) - This reaction is used in a hot pack.

L

Lzge o)Ll izl § sl 3,La] (D)

The sign of the enthalpy change is positive.

WS Lo il Bkl udidy bl udi & uedidl @ il pouingt¥l (e plialad Sy 15!@‘
2022 puaie Spguiog¥l Aalad A s 8305 slude udis Ll A2y 31335 JI (8) | dalad '
"If two pieces of aluminum and iron are left in the sun at the same time for the

same duration, what mass of the iron piece (g) will have the same temperature
increase as the aluminum piece?"

.-\,s_-\zﬂ ‘:ﬁ.nlyl salll

Iron  Aluminium Substance 35.5(C) 39.9 (A)
....................... 47.0¢g Mass a3
Auegill 31521

Specific Heat J/ (g.° C)

53.5 (D) 45.6 (B)
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20225065 S sliaf Jelaxl AH &yl sgizll § il ylude Lo @
“What is the change in enthalpy (AH) for the following reaction?” ‘

S(s) + OZ(g) T1 7 SOZ(g) A Hof =—-296.8 Kl/m()l I@Lﬁ‘ Qyé‘-i.u L&M

1
Hz ) T2 02 »> H,0 ,AH®. = —285.8 K] /mol

) ""Using the following
0 _ .
Hz(g) + S(s) — H3S( ,AH"% = —20.6 KJ/mol equations:"

~1124K] (D)  —1206.4K] (C) —562.0K] (B)  —603.2K] (A)
2022 pusie ~1368.4 KJ sa JWl Jelsall 0yl o2l 3 piadl o 13] @
§C2H5OH(I) 0:!553 5)‘)# _)‘-\iﬂj& Lcé C2H5OH(I) ar 302(g) - ZCOZ(g) aF 3H20(g)

If the enthalpy change for the following reaction is -1368.4 kJ:
what is the enthalpy of formation of C:HsOH(l)

H,0 { COz(g) 7 Substance 5!

A HO zpaliall (oS3l 51>
K] /mol
+173.8 KJ/mol (D) +142.9K]J (C) —102.1 KJ/mol (B) —277.6 K]/mol (A)

—286 | —394

2022 pudie 8ylydl (0 9985.5 K] ¥ Ldy> o (I (8) 892 (CgHg) olig ! zu.:su@
C3H8(g) + 502(g) -3 COZ(g) + 4‘H20(g)
(44.097 g/mol ;g Al adsll aisIly —2219 K] /mol 2 AH?, ., ol Al 3l 8,1,>)

What mass of propane (C:Hs) in grams (g) must be burned to produce 9985.5
kJ of heat?

(The enthalpy of combustion of propane AH® .1, is -2219 kJ/mol and the molar
mass of propane is 44.097 g/mol)"' **

66.20 (D) 110.3 (C) 154.4 (B) 198.0 (A)

2022 5le 1170 Cal Jle ggizm slad| L Lagis &) Jetb aBlatl ylude Lo ’Q
“How much energy in joules is provided by a breakfast containing 170 Cal?”

711] (D) 170](C) 1.7 x 10° ] (B) 7.1 x 10° ] (A)
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2023 p.iie 156. 1 g piectd 401 (KJ) 8yly20)) 20 Lo coliol JSaJ1 il 9o @

______________ H,O(g) - 100°C 5)‘).7- a.?-).) e WL OR
“Using the figure below, what amount of heat (kJ) is
AHuep = +40.7kJ required to vaporize 156.1 g of water at 100°C?”
=¥
f;;jj AHpa=—407k)  (Mw=18.02 g/mol ;L gl ! alisII)
-------- it fl
AHyy; = +6.01kJ | 185 (C) 353(A)
| AHue = —6.01kJ
.............. 4500 V...... 347 (D) 236 (B)

2022 puGie AH; Awled (9955 8yl > Jiad AW e e § gyl yd! gl § Solaadl o gl ©
“Which of the enthalpy changes in the following reactions represents the
standard enthalpy of formation (AH¢°)?”

1
(A)5Nyg) + Oz — NOy(g) , AH=+33.2K]

1
(B) COg) +5 Oz¢) — COygy , AH = —283K]
(C) 2S(s) +305¢y) — 2505¢y) , AH = —792K]

(D) 2F6203(S) E— 4FE(S) + 302(g) , AH =1625K]
2022 aine 585U Sloreu (9 ANT) sl g-dial) Ayl sl Alall ¥ Ll g1 § @

“In which of the following cases does the random motion (entropy) of the
particles of a substance increase?”

CO2(g) — COzaq)

2NOy(g) — N3 04g)
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2022 pudia CUS(g) + ZOZ(g) - CuSO4(g) ?@M ‘;Lﬁ P9 ‘éi slial Walall ‘3

“Copper(Il) sulfide reacts with oxygen under standard conditions to form
copper(Il) sulfate as in the equation below. Which of the following is correct?”

AH® = —718.3K] , AS%, = —368 J/K

(aslals pe / 2Liks) eboall

A G® (KJ)

Process (Spontaneous / Non-Spontaneous)

Nonspontaneous awlals pe +727.5 | (A)
Spontaneous aslals —609.0 | (B)
Nonspontaneous il pe +571.8 | (C)
Spontaneous aslals —-571.8 | (D)

2022 ale Salial Walaoll 5ag CoHy2 0439S gt o0 278 31| i Azmsli! 8y yd| 3aS Lo @
“What amount of heat is released when 27 g of glucose (CsH12056) is burned '
according to the equation below?”

CeH1204(5) + 6055 > 6C05 ) + 6H,0y AHg,,;, = —2808 K]
180.18 g/mol = 35S glxld adgld | alzsT

210 kJ (D) 180 K] (C) 136 k] (B) 4211 (A)
T 1 —— - 20225 Sobial JSCall dmmio pe Al SlyLeall (4 @
E i “Which of the following statements is NOT
= AH correct for the figure below?”

Lol ) plsal) o 3ylyelf Jazis (A)
} """""" ! uE| 1T ¢ Heat is transferred from the system to the surroundings
Al @l synll 3 il 5,20 (B)
The sign of the enthalpy change is negative.
The reaction is exothermic. Byl peelt oyl Jelazd! (C)

Hproducts > Hreactants Hél}ﬁl > H‘;,M_;La_zit (D)
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Ls 78.0°C J1 25.0°C iy byly> Ay iy 250 J 51y Byly> csatol 25.0 g LalaS aSatee @
2022 A TCHONIEWIRT FXNS |

“An alloy with a mass of 25.0 g absorbed 250 J of heat and its temperature
changed from 25.0°C to 78.0°C. What is the specific heat capacity of the alloy?”

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

2022 5L S W Jelanll AHO,, 5ludio L« 0g3L5 Gokiians @

“Using Hess's law, what is the value of AH®,,,, for the following reaction?”

Pb(s) + PbOZ(g) + 2303(g) - 2PbSO4(S) AHorxn =77

“If you know the following reactions”: AW e el cale 13)

SO3(g) + H20() = HzS04q,) AH® = —133 K]
Pb(s) + PbOZ(S) + ZHZSO4(D - 2PbSO4(S) + ZHZO(I) AH® = —-509 k]
+376 k] (D) _376 K] (C) +642 K] (B) _775K] (A)

a1 5yl poed) Aoy Gl 13 AL AT e diee S 000 10 8 I 55yl 8aS s iy @
2022 5Le S8yl p Ay el ) Juas gan 3 latl ‘5120. 0°C 2315 UT
“The same amount of heat is added to 10 g of each of the following metal

samples. If the initial temperature of each metal is 20.0°C, which metal will
reach the highest temperature?”

Metal ;lalf Specific Heat a.c 4! 5,/,) ‘

Beryllium ;1! 1.82J/(g°C) el (C) A sl (A)
Calcium as.disl 0.653 1/ (g°C)

Copper (L=l 0.385 1/ (g°C) —all (D) pseuSII (B)
Gold il 0.129 7/ (g°C)

Tieall ded aungs I OLI Jiay g U 9yl ae YA $ ’@
“In the figure below, which letter represents the place '
where the sample is placed?”

E (C) C(A)

F (D) D (B)
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2022 5Le $551 5l Aol 21 il 1 @

“Which of the following changes is endothermic?”

Evaporation of water sWI s I
Melting of ice I las! 11 IV, I1(C) I, I(a)
Freezing of water | .azs B IV 4111 (D) Il 41 (B)
Condensation of water vapor ¢ W| jLe; 235G WA

2022 5le AU Awliall (29S8l Byl yor 0B Lo timiiun @
“Using the following standard enthalpies of formation:” '

AHp(yy,) = —45.90 k] /mol
AH{(yo,) = +33.20 k] /mol

AH{y ) = —286.0 k] /mol
“What is AH®, for the following reaction?” W Jelail AH?, L

4NH3(g) + 702(g) - 4-N02(g) + 6H20(l)
+1716 K] (D) +1584 K] (C) —2032 K] (B) —1400 KJ (A)

AScad | Byl po Az yd s paaine § 3Ll cW (01258 § 58.8g LaliS dis Lo S0 ausng e @
s dee gill Byl yaetl Lo (10.5 °C 5l iy eI 8yl y> darys 28553 Leity 500.0 °C 4] 606.1 °C (10
2021 puaie TS|

“When a hot alloy with a mass of 58.8 g is placed in 125 g of cold water in a
calorimeter, the temperature of the alloy changes from 606.1°C to 500.0°C while
the temperature of the water increases by 10.5°C. What is the specific heat
capacity of this alloy?”

0.803 J/g. °C (D) 0.880 J/g. °C (C) 1.02 J/g. °C (B) 1.13 J/g. °C (A)
2021 pudie 170 Cal gg=ijladl A Lp Liagss (&I (J) Jgd| B gs 8Ll luida Le @
“What is the amount of energy in joules (J) provided by a
breakfast containing 170 Cal?”

7.11 x 10° J (D) 1.7 X 10° ] (C) 7117 (B) 170 (A)

http://Darsyu.com @Y



0507155671  uhllob] St Qibuaasll Gl paillg agliall
’ energy and chemical
change

ke il JSAIL mioskl A — € aalall 93 Jelasll Jgor Lmgmso gl i @
“Which of the following is correct regarding the reaction )
with the equation A — C shown in the figure below?”

-
>

% A AH >0 1
F: ____________ G- l H@-\ﬁm <H_ju 2
Lol J) pllasdl oy Jatis 8l yox)! I

"Heat is transferred from the system to the surroundings"
Las [I1,1(D) Las [11, 1T (C) Las [, 1(B) Lasl(A)

Solial alaalt (485 100°C Byl dys e s Wl (40 63. 07 8 e Ao 3, pdl 4SS Lo @
2021 a.uize 18.02 g/mol (Mw =Ll asll alisll)

“What amount of heat is required to vaporize 63.07 g of water at 100°C

according to the equation below?”

H,04 — H,0 AHy,, = +40.7 K]/mol
—102.6 k] (D) —122.7kJ (C) +81.2 kJ (B) +142.5K] (A)

2021 poiie SLAL A e Ialaiel Fompmso s 2l lleadl g1 @
“Which of the following statements is NOT correct based on the corresponding
figure? (Advanced 2021)”

-------------- e Lz 9o HLeatd adoll 81ty pieald 2ol 31,5l AH 4ayd 0095 (A)

The values of AH for the molar heat of vaporization and molar
heat of fusion are positive

¥
£ AH, g = —40.7 kJ Al ozl Ade 1 8yl ca i€l 2oLl 3,0, ld AH 2eis 055G (B)

AH,op = +80.7k)

. H,00 The values of AH for the molar heat of condensation and molar
AHgy=+6.01KJ | heat of freezing are negative

| A= Z8OT ol dysuaal Aasdll o damtl) 351 Bylynll dysuiall el (5503 (C)
Loeola] calass g Slmidl
The numerical value of the molar heat of freezing equals the numerical value of the molar
heat of fusion, but their signs are different
Lol aladsy sl 8ol 5, oeld Aysall daall ae caiSTld Adgll 81 ol dyauall 2ayall ssluds (D)

The numerical value of the molar heat of condensation equals the numerical value of the
molar heat of vaporization and their signs are similar
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2021 puiie : QL Jolaxll AH 2sd Le @
“What is the value of AH for the following reaction:” )
CO(g) + ZHZ(g) - CH30H(I)

Solial dxsll €, b, a &)l ytl AleasSI) ¥ s lal RES I

“Using the thermochemical equations ¢, b, a shown below?”

1
a. €O +50,, — €Oy, AH = —284 K]

1
b. Hy +,0,, — H0 AH = —286 K]

@
3
C. CH30H(I) + EOZ(g) — COZ(g) + ZHzo(l) AH = —-727 K]

+1051 k] (D) —129 K (C) —~1297 k] (B) +157 kJ (A)

2021 puiie 2 Adeall AG | Aasd Lo @
¢ W%

“What is the value of AGgygien, for the following process?”

o | 1 =1 o —
AHS, = 145]/K T =293KAS?  =195]/K
+152.5 K] (D) +87.9 K] (C) —4.25 x 104 K] (B) —5.7 x 10* K] (A)

2021 pudne SadW) eMeladd!) o bl S pold dcoled (40985 By oo Jios b Law éi @
“Which of the following represents the standard enthalpy of formation of the '
compound produced from the following reactions?”

(A) Ny + 205, — 2NO, AH = —66.4 K]
(B) 2C0(g) + 05,y — 2C04, AH = 568 k]

(C) SOy + Hy0 ) = HyS0,, AH = —814 K]

1 1
(D) 2 Hag) +3F2¢ = HF g q4a&ry
2021 p.ite EVEY AS:M Bylas] 095 &) leleall (i 3 @

“In which of the following processes is the sign of AS® ;e positive”?
CyoHg O CioHg ) (C) NaCl) — Na(+aq) + Claq) (A)

CIF(g) + Fz(g) - CIF3(g) (D) 02 (8) % OZ(aq) (B)
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S (oLl Jguzl! puseiw) Adle Byl y> Silays § Lolals %0 o 2995 Al edleladll e &51 @
2012 audne “Which of the following reactions would you expect to be )
spontaneous at high temperatures (use the table below)?”

Lals ilaks Laits b
Always spontaneous Always negative 1 I
Ladseie byly> cilays § LAk b gl g
Spontaneous at low temperatures | May be positive or negative - T
Alle 3yl clys § JLabs Al gl iz g0
Spontaneous at high temperatures | May be positive or negative * *
Lesls ik ps Lasls cum g
Never spontaneous Always positive - *

PCly ) + Clygy = PCls,,  AH® = —87.9K] (A)
2NHz(,) = Ny +3Hy  AHC = +92.2K] (B)

2C0 > 2.0, AH® = —566.0 K] (C)

@ T 02
1

gl guds § puedidl § polioydly ouslly pgadd Audly pguud K1 (o Liglude JiS Sy @

2021 ple Spoyly> dyn 8oL I Lady &.a.yi!t Sl guebotll s Al Lo (Aol Budl udily

“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?”

gGLoé).” ..\Q.,\::J‘ eMM‘ ﬁ,.HJlSﬂ

element aiall
Lead | Iron Strontium Calcium
0.235 | 0449 | 0.301 0.647 |]/(g.°C) | Specific heat .yl syl =l

Calcium — Strontium — Iron — Lead ool & usll = ag il udl e 2 Wl (A)
Lead — Iron — Strontium — Calcium Pl S a g ii Aulle wuxlle Lolw I (B)
Calcium — Iron — Strontium — Lead oo lo 16 agdd,udl e wusdl € a0l (C)
Strontium — Calcium — Lead — Iron el (olio 16 2 gl € a5 ii udl (D)
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1 cpssisadl Slis 113 Akee I @yl Siall § adtll gy obisl Giled! oyl @
2021 5L SAmmio I Slyladl

“The graph below shows the change in enthalpy during the dissolution of
ammonium nitrate. Which of the following statements is correct?

[ The process is exothermic 5y0,2eld 33,\bs 2leadl (A)
fffffffffff NH *(ag) + NO3 (aq) ----------z--—------
Pl

gl
ii Lol basogll J) allaill o0 8,1 yodl Jasis (B)

Shetiat) oot Heat is transferred from the system to the surroundings

This process occurs in a hot pack 4Ll 8aLeST) @ Sums dulaall o (C)

The sign of the enthalpy change is positive Lz g0 0555 syl Gorll (§ padll 55La) (D)

Simanso AW Slhladl g (ol cals sl Gt Juall JSad1 3 @
In the adjacent figure, water is stored behind the reservoir. Which of the '
following statements is correct? 2021

1S, @Bl oladl cals W cllig Jalie sl dsle 0585 Leice (A)

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

s 26l 1) 28l A3l Jyonts sl ) oLl Jsims e (B)
hen the water reaches the turbine, kinetic energy is converted to potential energy

Olisdl @ aas,ll lKs (e sl boga e P 4Bl (aay a5 (C)
Some energy is lost as the water falls from its elevated position in the reservoir
35,5 48l ) sl 88l Jyonis sl ] sl Jsams aic (D)

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

2021 sl S penll 5oy BB skt S5l oS 121 Cal e ool cagloel] (n 3gaS S303 @
“A quantity of whole milk contains 121 Cal. How much is this energy in joules?” ‘

5.1 x 103 J (D) 5.1 x 105 (C) 2.3 % 103] (B) 2.3 x 105] (A)
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Bylydl cpe 1098 J cpaial Lakie 75 °C J1 30 °C oo Jaslisll] (oo ik Byly> Ay caniisy| @
2021 pLe [2.44 ]/ 8.° C Jsslidl e gill 5ylyll] § Josli¥I AliS L3

The translation is: "The temperature of a sample of ethanol rose from 30°C to
75°C when it absorbed 1098 J of heat. What is the mass of the ethanol? [Specific
heat of ethanol = 2.44 J/g-°C]"

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

googe ol @ las Logals 9 pguiga¥l Slilicugd Sligh s pgaylill deuSyoun aivg ot Lootie @
Selld yudy ol L calial JSCEII 3 LS izl vJszKjl Gty codoy cdis 79t e
2021 .= When barium hydroxide and ammonium thiocyanate crystals are

placed and mixed together in a cup on a wet wooden board, the cup
sticks to the board as shown in the figure below. What explains this?

bl 7ol (e g2l sl 5 cun 85Lall e Jelas Siuy (A)
An exothermic reaction occurs, causing the water on the wooden board to
evaporate

e el 51 e 3925kl el e caray Bylyl] ol Jelis iy (B)

An endothermic reaction occurs, causing the water on the wooden board to freeze

No chemical reaction occurs GlasS Jelas uxy J(C)

No heat transfer occurs between the system and the surroundings

2021 ple cWl 2 0. 750 mol ezt 51yl izl § asill ylade Lo« JoLall JSE! ’La.lé}o @
“Using the adjacent figure, what is the change in enthalpy for the ‘
freezing of 0.750 mol of water”?

-------------- T S
AHygp = +40.7 k) +30.5 K] (A)
3 AHong = —40.7kJ —4.51 K] (B)
3

HO) ----¥---------- —30.5K]J(C)
AHp=+6.01kJ |
| AHg= —6.01k) +4.51 KJ (D)

H20() -
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2021 5Le 3,22l Zuols 2 cilbeall o 51 @

“Which of the following processes is endothermic?”

NaCly —— NaCly, (C) H,0q) —— H,0(5)(A)

C;Hg, , + 50, — 3 CO, +4H20(I) (D) HZO(g) — HZO(I) (B)
(® (® ®

2021 ale sdWwl Jelazll AH 2ed L (2) 5 (1) cnidslall plasiuwly @
“Using equations (1) and (2), what is the value of AH for the following reaction?”

+265.5 K] (A)

2C0(g) + 2NO(gy —— 2C05 ) + Ny , AH =2

+192.7 KJ (B)
2C0(g) + 0p(yy — 2C0,,) , AH = —566.0K]

—385.4 K] (C
AH=-180.6k] 1O

Nz + 024 —2NO ) ,

—770.8 K] (D)

o 4yl y> Ay pdid 8yt (50 250 J sates 25. 0 g 4iliS ASi w 0 poisae slous @
2020 5.t saSurudl il (J/8. C) duegill 35,)l L 78.0°C J| 25.0°C
“A nail made of an alloy with a mass of 25.0 g absorbs 250 J of heat, and its

temperature changes from 25.0°C to 78.0°C. What is the specific heat (J/g-°C)
of this alloy?”

0.567 (D) 0.378(C) 0.189 (B) 0.0945 (A)

2020 pudie 100°C3ylp> dxys wie eWl (0 4. 33 MOl peiid AU 5yl )| 408 2 Lo@‘
“What is the amount of heat required to vaporize 4.33 mol of water at 100°C?” '

(AHY,, = 40.7 kK]/mol )

vap

176 k] (D) 142 k] (C) 115 k] (B) 85.0 k] (A)
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3959kl (50 0.300 Mol 317 e Zallaill 5,y AeS 2 Lo  JUII SleasS) JieLaald Lids @

“According to the following chemical reaction, what is the amount of heat
released when 0.300 mol of glucose is burned?”

2020 ?_\.5.7.& C6H1206(g) + 602(g) - 6C02(g) + 6H20(l) AHcomb = —2808 k]

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

Jgad! B gy A8Uatl sia 4lude L 95. 0 Cal La,lode a5l reisllad] dag @
2020 e S(1cal = 4.184])
“A breakfast provides 95.0 Cal of energy. What is this energy
in joules? (1 cal =4.184 J)"

2.27 x 10* (C) 3.97 x 105 (A)

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

(KJ /mol) Ltk | 3a) AHD agd 2 Lo« obisf sbileed] Jpuis 5 Sleass Jelatl! Looikians @
2020pui2  CHyy +20,, — €Oy +2Hy0q) AHeomy = —891K]

“Using the chemical reaction and the table of data below, what is the standard
enthalpy of formation (AH;°) of methane gas (kJ/mol)?”

TS® 7

CO —394 k 1
2(e) fiine —185 (D) ~135(C)

HZO(I) —286 k] /mol
2020 pite SUSLALT JSAJ1 ey Losd Bmemso 2| hybeall @

“Which of the following statements is correct regarding the adjacent figure?”
l . H@l}z < HQM&L&J.A (A)
------------ NH,"(ag) + NOs=(aq) -----------z---------

Eleadl 1 HE‘}J > Hu)&.:l.a.m (B)

H@l}z = HQMLL&J.A (C)

4dlw 0553 Aern sju“l (D)
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2019 puite $1add Alslall S5k 0 AS . 5Lak o seitll S () Aglall cMke il @

“Which of the following reactions cannot have the sign of ASg e, predicted
from the equation alone?”

Oz(g) - OZ(aq) (C) NaClg) - NaZ’aq) + Cliag) (A)
2 2
2803(g) - ZSOZ(g) + Oz(g) (D) Fe(s) + Zn(;q) - Fe(;q) + Zn(s) (B)

Solud Joilia¥l et AUl 5ylpmdl S 13) Byieail| CoHsOH Jgilisl c¥ge sus uQ‘
2019 site  CHgOHg) > C,HgOH(, , AHS,, = 38.6 kJ/mol :ok Lis .200.72 k]

“How many moles of ethanol (C:HsOH) have vaporized if the heat required to
vaporize the ethanol is 200.72 kJ, given that”:

C*H°0H, » C?H°0Hg, AH,,,° = 38.6 k]/mol"

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

2019 pudne SalLall 5yguall 3 8pladdl & (J) Joatl B> gy Ztél.la.lbh\.&.ah@‘
“What is the amount of energy in joules (J) in the sandwich ‘
shown in the adjacent picture?”

1.84 x 103 (C) 1.84 x 10° (A)

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

2019 puéie Syt yaud! e Gudais ¥ ASLS ol leadl (o éi @
s )l ~ Which of the following statements does **not** ‘

apply to a calorimeter? Advanced 2019

e o) ¢ LT Lazall of Ailill 8yl ol 2eS uady (A)
It measures the amount of heat released or absorbed during reactions

RPPVSTHEWSEHE-NJO TNV )

- It determines the specific heat of an unknown metal

ATF: dio Lo ot (&1 ULl Jtey sl 38 8yl Aoy s (C)

The change in temperature of a quantity of water represents the data collected from it
Bylyell A2y ulid (§ 38 ] (25 A =l udes (D)

Friction generated by the motor leads to accuracy in measuring temperature
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2019 2ise § U1 5 Ll 3Ll o vy o Los a1 180
“Which of the following diagrams describes the following hot pack reaction”? '

4Fe + 30, — 2Fe,0, + 1625K]

o 5, A0
| | e
L] NHz*(@q) + NO;~(aq) -----------z-------- D LD e
% ey % aral] T
i AH=—27kJ i'l, AH=+27 k)
S 3, M
IN[‘W%S‘ |m'|4'ﬁ°aé‘w
alelaal) 35U alelazl) asLL)
© (A)
o &)l S
\ b 2 ‘ :
AR IOLG |-+ 30,00
W alelall sl 4 alelanl) slgl)
3 i i
3 AH=+4+1625k) 3 AH=—-1625k)
3 ‘ 3.
’ -------------------------- P WO T — i - 2F @059 v Lo
(D) (B)

2018 pudie $8 9Lzl 894l ‘3 AL ES[RYers ‘3 (cal) C,,S)L""'J""“" Busgs Adlhall Hlude Lo Q‘
“What is the amount of energy in calories (cal) in the gasoline container shown ‘
in the adjacent picture”?

1.195 (C) 119.5 (A)
2.092 (D) 2092 (B)
2018 puizs S LasSl o pd) Bt Ay Ameim 5 Hll) Shybeall g @

Which of the following statements is **not correct** regarding chemical
potential energy? Advanced 2018

It is stored in chemical bonds AleasSdl daylg 1 3 0353 (A)
It can be converted into another form 1 U ) L Sas (B)

It can be generated during any chemical reaction GleasS Jelas g IS Suzmiad ol (,Sey (C)

It 1s released from the substance as heat Byl IS4 e 3oLl e 3lais (D)
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2018 souite Saizge AST, 5,La) 055 Al Slasal o & @

"*n which of the following changes is the sign of AS°\System positiv el

Oz(g) - OZ(aq) (8] ClF g + Fz(g) - Cng(g) (A)
C10H8(1) R C10H8(s) (D) NaCls) - Naz-aq) + Clag) (B)
2018 aiie e 33U slossuc) AS )| Al caias @

The Kkinetic energy of particles of a substance depends on: Advanced 2018

The temperature of the substance 351 5,l,> 2>, (A)
The mass of the substance salll a:S (B)
The volume of the substance Bl @z (C)

The molar mass of the substance 5Ll 2.J5l1 2353 (D)

Solb—ud Jos LWl pset Ao DU 3, yzet) 2l 13) 855l CoH5OH Joslin¥l o¥ge sue Lo ©
2018 suine  C,H50H() - C;H;0H() 5 AHZ,, = 38.6 kJ/mol b Lle :200.72 K]
"**How many moles of ethanol (C:HsOH) have vaporized if the heat required

to vaporize the ethanol is 200.72 kJ, given that C’H>0OH\; — C*H>OH\, and
AH\,p° = 38.6 kJ/mol? Advanced 2018**"

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

2018 poze § p5Lamll U Ry Aompmso 2L B (0 Q
“**Which of the following relationships is correct for the adjacent figure? ‘
Advanced 2018**”

l 233K =H_y . + H , (A)
| Flgdl mmmmem ez e
i H, ., >H_, (B

= H_ ., +233K (0

o+ 233K(D)
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2018 pudie JAY § ROV L P PS (I PRPS | ‘3 slaall UL hm@

-

P4O6(S) aF ZOZ(g) - P4010(S) :sjl.‘ill d&‘.&.ﬂj

“Using the data given in the adjacent table, what is the value of AH,,°?”

(kj mol) AH® U —4624 K] (C) —1344 K] (A)
—1640 | P4Og
—2984 P4010(S)

2018 puzie  Solll 00 63. 07 cagiSs ic Halail) yfyodl 2o L ppnkl JSCa1 Lo @D

“Using the adjacent figure, what is the amount of heat released when 63.07 g of
water condenses?”

—296 k] (D) 672 k] (B)

[ (H,0 =18.02 g / mol)

ey w < 010 [

1 1 81 k] (C) 122 k] (A)
':s AHygp = +40.7KJ

% ~102 k] (D) —142 k] (B)
- Hz0m

&L;,a.ﬁl T L ia.n ?3.‘5.'3.&5” QBLH}.}'S Qbs.l.)_g ?3?.)"5'" .\4,—605_9_).\4'.4 Lis ] Jl.‘iﬂ M‘ ‘3 Q
20175035 il $o UL JLL| i) 7gd e LulSI

In the following figure, barium hydroxide and ammonium thiocyanate crystals
are mixed together. What is the reason the cup sticks to the wet wooden board?

W‘ C}.U‘ e Wl x5 9 8l yel] o5l Jelagll (A)

The reaction 1s exothermic and causes the water on the wooden board to
evaporate.

LzsUls +1L1) gl 1) (alSIH) il o Bylyn)t Jasis (B)

Heat is transferred from the system (the cup) to the surroundings (the
water and the board).

.ijl d.a..wi HIYRPES; Hudy B)‘)R,U ua\.n J.:La.'l.n (C)

The reaction is endothermic and causes the water beneath the cup to
freeze.

The system is thermally insulated. Lyly> Jo3ae allasll (D)
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Sdomimio pd adll (,Si Sladl ¢l Q é}&gdl,gl_w)b (0§ s ‘é)b"',)""‘“"“ e‘.\.éd.w‘ .LLG@‘
2017 8,139 Jl When using a calorimeter made of foam plastic outdoors, which '
of the following is not correct?

e 514l Ae i)l 5yl dyamt) himy (A)
It is suitable for determining the specific heat of an unknown metal
LAl Laaiay 318, lyoell e sl sl 2eaSLI 3yl,all 5l (B)
The amount of heat gained by the water equals the amount of heat lost by the metal
(Js3as Sler) Logmll Loasll o 5,10l Jolis ey (C)
It prevents heat exchange with the surroundings (an insulated device)
ol s con @i ¥ ds iy s () eMe it aen (D)

All reactions occurring inside it do not occur at constant pressure

Sl plos (pa gy i (ELai¥ g B39 dl lygad cutus peeds AL ¥ slall ] @

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

2017 5,155 Sl
H,0p + 40.7 K] - H,0g) (C) H,0(g) = HoO@y - AHeona = —40.7 KJ (A)
H,0() = H,0( + 6.01KkJ (D) H,0( = H,0gy - AHgys = 6.01K] (B)

CeH1206 ) + 60, — 6CO; ) + 6H, 00y AHcomp = —2808 kJ : Jeladl| Lilsge @

2017 3,139 Silk¢ $CeH120 39Sl 110 9. 01 g 3/ i Azslidl 5, st | AeS Lo
“Using the reaction: CcH1,06.(s) + 6 02 (g) — 6 CO:2 (g) + 6 H:O (1),

AH_comb = -2808 kJ, what is the amount of heat released when 9.01 g of glucose
(CéH120g6) is burned?"

(Mw = 180.18 g /mol 35Sslxll 45l 2LSI)

14.0 k] (D) 140 k] (C) 210 k] (B) 280 kJ (A)
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c2diyld 5690 J Layud 48l cuaial 150 g LaliS 38 0 dial J/ 8.° C duc gl 3yl ,2tl Lo @
2017 5,139 Sl $76°C ) ude L,y Ao

"What is the specific heat (J/g:-°C) of a sample of metal with a mass of 150 g

that absorbed 5690 J of energy and its temperature increased by 76°C?"

0.235 (D) 0.301 (C) 0.499 (B) 0.897 (A)

$J Bus g L 935 ) A8l slude oS (Cal) Lolds |yaw 23.9 e 3 SL 4> ‘53.7.’_,@
2017 5,39 Sl¢ "A fruit contains 23.9 dietary calories (Cal). How much energy '
does it provide in joules (J)?"

105 (D) 103 (C) 5736 (B) 24000 (A)

2017 udma il § yiuoll B AW Slasgll ] @

""Which of the following units is the smallest?"

K (D) 1(C) cal (B) Cal (A)
2017 55 Sl Sl AS g Y & A 53L81 00p5 Al ol pial @

"Which of the following changes has a negative entropy change (AS)?"

ZCO(g) + Oz(g) == 2C02 (g) (C) C10H8(s) - ClOHS(I) (A)
NZ(g) + OZ(g) — 2NO (D) NaClg) - Naz'aq) + Cl(_aq) (B)

> Azys J3T Lo ole Jolasd AH = 145 K] 5 AS = 322 J/K o culs 13] @
2017 5,13 ile SLolab Jelall ladie (s8Il

"If ASgystem = 322 J/K and AHgygiey= 145 kJ for a reaction, what is the minimum
temperature in Kelvin at which the reaction is spontaneous?"

451K (D) 415K (C) 382K (B) 375K (A)
2017 pulma Sl $5,lyo 2 o Jidh Jy e Byotill iy S oy Q

“Which of the following describes the ability to do work or produce heat”?

Energy 411 (B) Density 25131 (A)
Viscosity a1 (D) Temperature 5,/ ,=)! 4,5 (C)
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2017 5,15 SL¢ ¢ soleell JSadLs Blats Losd dmemso pb AW i @

Which of the following is **not correct**
""" 0.0-----------L Al Cla) regarding the adjacent figure?
3
E 2 delasl) 2yl ) 2oleesS)l Aslall (A)
ow. 3
¥ 1 Alggy +2Cly ) > AlCly ) + 704 K]
|____70 N\ ST Al The thermochemical equation for the reaction is:

Algg) +=Cly ) = AlCly ) + 704 K]

H\reactants™> H\products H. . > H@. o (B)
Represents the reaction that occurs in a cold pack 55,1 35Sl 3 &y U1 Jelasdl Jiay (C)
For the compound AICls, AHf® = -704 kJ/mol ~ AH{ = —704 k] /mol o455 AlCl; 5,11 (D)

2017 pudema Gile TG ebipS Il Bydilin (ouuadidl g Ll (o &)l ped) ABUaSl o gms (Sa ©
“In which of the following can thermal energy from solar radiation be directly ‘
converted into electricity?

Photovoltaic cells 255,549,531 L=)I (C)  Electrochemical cells 450485, S31 | (A)

Nuclear reactors Losull dlelsll (D) Heat engines Lyl oyl (B)

“Which of the following units is the largest?” § xS¥I R Wl olas gl éi ©

2017 ng:u S
k] (D) ] (C) cal (B) Cal (A)

What happens when two bodies with different temperatures come into contact?
Training Council 2017

Heat energy is transferred from the colder body to the hotter body
Kinetic energy is transferred from the colder body to the hotter body
Heat energy is transferred from the hotter body to the colder body
253! el REIR Mz.” o S, Bl Jazis (D)
Kmetlc energy is transferred from the hotter body to the colder body
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S i) A3 Jlanaly Sigeel) 8805 § il el plukiel s 31 o0 51 D)
Which of the following explains the use of liquid water for heating homes using ‘
solar energy? Training Council 2017

sedme 90,52017

Because water has a small molar mass Bdo Adge i sLald ¥ (A)

Because water is composed of two elements ., nic el oS5 § U5y 49 (B)

Because water has high potential energy S o9 48l sLell (¥ (C)
Because water has a high specific heat S due g Byly> s Lall (¥ (D)
2017 Ludzms guyuts ke Balll olauet A4S pet| A8y Laias ©

The kinetic energy of particles of a substance depends on:

The temperature of the substance 35l 5,l,> 2,5 (A)
The mass of the substance salll a:S (B)
The molar mass of the substance 5Ll 2.J5l1 213511 (C)

The volume of the substance 5l o> (D)

cMelaiall gyl ydl gizllo 458 kJ/mol golus Jelas il gif (55l ydl S gzl Ol cade 13) @
2012 g, Simimio ] clall gl5 658 kI/mol
If the enthalpy of the products of a reaction is 458 kJ/mol and the enthalpy of
the reactants is 658 kJ/mol, which of the following statements is correct?
Training 2012
55hall 3l Jeladls [l yaal ST zsl5al (A)
The products are more stable and the reaction is exothermic
8yl 3l Jeladdls Tyl azul AST eMelastl (B)
The reactants are more stable and the reaction is exothermic
55l pole Jelatlly Tylyazul £ST 19t (C)
The products are more stable and the reaction is endothermic
55l ols Jeladly lpazul SSTeMlelasll (D)
The reactants are more stable and the reaction is endothermic
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2011 guyus swwdeuﬂgggméi @
Which of the following is not measurable? '

Enthalpy of formation oSl 3,1, (A)
Heat of combustion Blis¥ 5,,> (B)
Enthalpy &bl gsizll (C)

Change in enthalpy bl ggixll nai (D)

2011 kg Slo Bule Liee Olowuzt A4Syt asua.ruuwgméi @
Which of the following reduces the kinetic energy of the particles of a sample |
of a substance?

Lowering the temperature Bylyal A ys (aas (A)
Raising the temperature 8yl yoxll 4255 28, (B)
Keeping the temperature constant Byl yoedl A ys s (C)

The sample gaining energy in the form of heat 3,|,> K e 251L 2l LS| (D)

cro Loguads 24aSdl liatey contegid! Logilyom olalise Loy ceuds STl Loed ol @
2009 1 o Byl ol Azmys 8 ¥ il Lad Ssomy 0u3lall o (g1 e8|
Two metals have the same mass but different specific heats, and they absorb the

same amount of heat. Which metal undergoes the smallest change in
temperature? Training 2009

The metal with the higher specific heat Lekatl die gl B, ymetl 93 31atl (A)
The metal with the lower specific heat Lol dee gull 8,1 =t 93 3La11 (B)
Both undergo the same temperature change Bylymedl Azps (§ dds paall (ylasasey LeadS (C)

Cannot be determined from the given information Blaall cilaglall oo I3 wyums Sy ¥ (D)
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(2008 — 2007 ples Jobil ywlall Jndll Lilmill Jlioll)
i lee oy 4yl X, Y, Z Jads & ddeg gl ileasS Jolas Bzl oy b Louch
What do the points represent : blidf Jics L 0

**The following is a diagram of a thermochemical reaction with three points X, Y, Z.
Study it and answer the following**:

A
X
i : X
g Yy 'Y
Z ZZ
-
Jo Uil el 5 Spole / syl Jelinll 45 adgs @

Predict the type of reaction: exothermic / endothermic? Justify your answer

’ 2009 — 2008 plel Joill ywhall Jnall Gilmill Jhaioll)
3 A Lebs 1 Al e can s ) calelantly caladl (e IS ST

**Study both figures and the following reactions, then answer the
> questions below**:

D 2Hy) + 04 — 2H,0,) + 483.6 K]

JEU g — P

Akl —»

) ca(0H),5 — CaO) + H,0,), AH® = +106.

oL —.~ Which figure represents equation 2 52 ¢3,J1 &slas Jiey cnSa! sl (A)

Teld yud el Hlsmy (0955 8,y Jo¥! Jeladl ‘3 AH Ji3 ¥ (B)
AH in the first reaction does not represent the heat of formation of water vapor. Explain why

§ sl o AH Lagd! g 5L oLl 5l oo Yoty 5Ll L1 095 13) JWII Jelanl 3(C)

In the following reaction, if liquid water forms instead of water vapor, what do you expect
for the value of AH? Explain:
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Sells yuud Ao Laill alshl oy Tyl pdine! ST azeslidl slskl 0985 A K41 3(D)
In figure A, the products are more stable than the reactants. Explain why

2011 - 2010 ple) i)l Gl Jndl Lyaill JLioll)
Calculate AH for the following reaction W Jelanld Whs AH s

2AI + Fe203 — 2Fe + A1203
given that the enthalpies of formation (in kJ/mol) are sslud (KJ/mols) opgSl 5yl oL Lele

AL,O; = —1676 Fe,0; = —826

2017 - 2016 ple) EULDI Gwljall Jndl (yulao) Lryaill JLiolTY
(Y1 gl § 83yledl Aslind! cilibeadl 3 A3lal) c¥goes S|

“Write the energy transformations in the biological processes listed in the following table:”

Energy transforms sl Jge=w

Process adqa!

;—L.’J.QS." .A.AJ}’:' EUNESN L__? QLL&.})}]’J‘ Ne W ‘_§3..\3
Flow of water through turbines in a power plant

Shled! 28,0 3 cloilad! GlA
Combustion of gasoline in car engines
Jawel JI el oo Jilo (ol oo el 3alade @l
A skier sliding down a snowy slope
(cseaddly gdall 3589) OLg Al 3y
Burning propane (fuel for cooking and heating
Byl pobe GileasS Jelas
An endothermic chemical reaction

daods Bl

Candle burning
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Qon - 2016 ple) S Gwljal Jnall (yulio) Gryaill Jhiolly
Lee AL ikl Jouzdl § 83s2sbl @biled! Janiw
ik

-

0.129 | 0.84 |2.44 | aesdls)=]l

Use the data in the adjacent table to answer the following
oo all s § 8y alll puadidl Aa il Cuenidly Joslia¥l JomSIl e cntsbuae ot e yas 13 @D

If equal masses of ethanol and cement are exposed to direct sunlight under the same
conditions for the same period of time, which one’s temperature rises more?

Reason :cud!

2018 - 2017 pleJ Joill pwljall Jnal Gilmill Jlaioll)

il e AST 51535 palia ! Bylya Azys O 8yl (e AeS iid paliaylly gl (5523 e yyud
(0.130]/(g. C) polio 5 0.449 J/(g. €) =yumld s gl 51yl ooy Leke)

Explain: When iron and lead are exposed to the same amount of heat, the

temperature of lead increases more than that of iron (given that the specific
heat of iron is 0.449 J/(g-°C) and that of lead is 0.130 J/(g-°C)).”

(2011 - 2010 pleJ LDl Gwljall Jndl LAl JLiolD)
2N, + 50, — 2N, 05 AHO =7 :delanll g

16yl Sgizell addl csn | AL ¥ slal Lociiana

“Using the following equations, calculate the change in enthalpy:”
H; +50; - H,0 ,AH° = —285.8 K]
N,0;5; + H,0 —» 2HNO; ,AH® = —76.6 K]

“N; +>0, + > H, - HNO; ,AH® = —174.1K]
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C2011- 2010 pleJ Ll Gwhall Jnall Jagall JLiolD)
4NH3(g) + 703 = 4NOy ) + 6H,0)  JUWl delidd! 81> cous!
A &yl ymd) ¥ slatl Lals ge

Calculate the heat of the following reaction:

using the following thermochemical equations

(2017 - 2016 pleJ LI LWl Jndl (B)lj9) ilmisl JLiolD)
Using the following thermochemical equations :2.JUJ| &, ool 4 learSI) ¥ slall [PRESTIA
3

Calculate the heat of the reaction J<clad| 5yl > cous! @
Ss) T 025 = S0z, (KJ/mol su>g) JWII Jelasll (AHP) o

(2018 - 2017 pleJ Joill ywhall Jndl Gilmisl JLiolD)

AWl eMelatt! lovsius 2A + B+ D - 2F :Jelaall AH 24aid Lo
“**What is the value of AH for the reaction: 2A + B + D — 2F using the following

reactions**”?
A +B-C AH = —35 K]
A+ D- E+F AH = +20 K]
F -C+ E AH = +15 K]
2019 - 2018 pleJ Joill ywhal Jndl Gilmill JLiolD)

Calculate the value of AH® for the reaction de o) AH® doad ol

1

— o _

XOZ(S) + 2 Oz(g) =l XO3(g) AH® =?

X+ 0z — X0y, AH® = —297 K]

2X(5) + 30, > 2X0; AH® = —792 K]
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