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To vaporize 3.00 g of ammonia, 845.5 cal are 845.5 cal J gl (Lisa¥) 50 3.00 g a3
required. How many kilojoules (kJ)are required to tl,:,.?l O ALSH yads jaadl L5k (KJ) Js» LS S
vaporize the same mass of ammonia?

2.87
3.54
3.85

2.68

Which of the following statements is true about the alial Jganll & OASAIL Gla Lad daasa 400 Oiljlaall Lél
two figures in the table below?

150 Cal
Y X
The energy in X is greater than in Y Y & 58l X o Al
The energy in Y is 3.6 x 10° J 3.6 X 10° J LS Y i alkll
The energy in X is 355 Cal 355 Cal (gl X 3 dilkll
The energy in Y is greater than in X X & e 581y " aalL.ll

@the_garden_academy i 0 The garden academy } @m.thnprdmudlnw.nﬂ e 00971569174493
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2 mole of ethanol releases 653.4 Cal of oS .Y (Ul ) e 653.4 Cal Jgbiy) e Jsa 2 ) 5a)
energy during combustion. How many kilojoules ¢ el e BlS

are released?

2.734 x 10° kJ
1.350 x 10° kJ

1.600 x 10° kJ
7.800 x 10° kJ

Which of the following contains the highest ?Cal A3 il yeasll 1 2aaS S R ,.__gi

nutritional Calories?

1000 cal

10 Cal

9600 J

86.5 kJ

How much energy in joules is supplied by a | 1170 Callss Ak g s g o 1) b )
breakfast containing 170 Cal?

170J (
741x10°J (
1.7x10°J (
711J (

@the_garden_academy i 0 The garden academy } @m.thnprdmudlnw.nﬂ e 00971569174493




‘ LS gm A 33 o e Be e AL § J padl Al iy CHML5.5.01.002.02
2

aalaill ol darall 5yl oluws

C Loy, ol guoluazal @3 ) 3,050 Jisd @
Lad) AS i M skl degl ayledl od G =C X M X AT
°C 5,0 o) a3 0 ein)) g0 AT .ilel ol

- Te-Tig

Al Byl Lagd (q)A8Uatl 2uaS 8ISy (AT) 8yl paetl 2y § bl (98ud 350 ol ol Adllaia A3Uall ZilS 13] :Alasdle

(DJstesy) ‘ ! 23.0°C 0o 34.4 g Lajlane Jelis¥) oo AliS 3)) > > a il 13

2.44 2 Jodar L) §eslss¥) Lpuazel 2 & ), @S La . 78.8°C

A A s i) cilslaliy jgasd) ol e dts gid) 8 ) poud) b

&) o) s Hal) leSolg o rleaal) 3 9lugd) LY wlolend) o olel] B
) 50.4°C 55 10.0 g LealsS 3l ayasd) (e dnee 3,5 a3 s o puis 339,00
Sasasll acegll 5, =) L 114 J ang 25.0°C

40.0°C J) 25.0°C o doglas o 35le (30 155 g LpaliS &ie i o5
adyg) dcgd) 5, ] Lid .aalal) s 5696 J alis)) s asld) ods coazslg
ol d’d-‘l_r *:,3 .E_-!-J_\_;ﬁ .1'9_.." s O e aald! ain U.Ln ;J;.ﬁ SaalJ!

0 276 J allsdl caaill ;o 4.50 @ Lajlade d.la 1S cmoazy] (gehmd

Caslyadl 5yl o)) a5 L3 .25.0°C aslazi¥) a)) a0 days cals 5,0 o))
C=0.129
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e 9390 g gusaat a3 Laase Lpabiazal o5 ol Bl Jlane i)
ooed W el 3yl 50l 3115 .95.0°C J) 25.0°C 3,0 > ax 55 (re pousel¥!
0.897 J/(g-°C)

aSiw o faman 23.0 g waliS jLws olagd! ple
a4 Bl A ys 086 Leane a4l 20l e 250 J az,s

SaSwll acgldl 5, =0 L3 .78.0°C L) 25.0°C

ol.S 053 .2.44 J/Q-°C JsslisdU aicgd) 5, 5J .
Oadad a3l aA8Ua)) o Joo
968.0°C ) —20.0°C o Joslis¥ o0 50.0 g

1.22 kJ .D 10.7 kJ .A
5.86 kJ .E 8.30 kJ .B
244 kJ .C
If 250 g of ethanol at 75.0°C loses 4655 J of heat, 5hall e 43S 75.0°C a5))a dajn Jali¥) e 250 g a3 1))
what is the final temperature of ethanol? 0D Aulgall 5)lall dnja Lad . 4655 J  la)laia
(Specific Heat of ethanol = 2.44 J/ (g. °C) (2.44 J/ (g- °C) & Il due gl 5))al)

45.8°C

59.5°C

82.6°C

67.4°C

@the_garden_academy o The garden academy @m.thﬂprdmludlmr.mt e 00971569174493 _




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

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

heat of cadmium equals 0.231 J/(g.°C).

What was the initial temperature?

A 355 g sample of unknown substance was heated

from 22.4 °C to 43.6 °C the substance piece absorbs

6.75 kJ of energy.

Using the table below, which is the substance?

Bhall e 32.0 cal a5l 38 6 15.0 0 LS dadad coaial
232031 a5l 35ally 62.7°C Aslgal) shal) iy il

0.231 J/(9.°C)gsls

falay 5hall da s cwls 1l

38.7°C

24.1°C

- B &

533.4°C

) 22.4 °C e daglen i Bale (3 355 g LS die i
A5l (e 6.75 kJ Lidaad) A Bolall 038 cuaialy 43.6 °C

ehalall & La colial Jpaall Lariniss

A Al il asaial¥) aall
| Gold Silver Aluminum Iron
| 0.129 0.235 0.897 0.449

Silver
Gold
Aluminum

Iron

@the_garden_academy o The garden academy

gl

pazialy!

@5 00 2 pasal¥) 3515, 5o 300 g psng o 13)

1723 J ciiaz,ly 662.0°C ) 20.0°C oo Lysuses

Speel W deegall 55,500 Led a)) o)) s
2.61J/g-°C D 0.131 J/g-°C A

0.261J/gC E 0.870 J/g-°C g
0.897 J/g-°C ¢
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3

(1705 Aujlie 8oy B3I (30 Ty aly Byl Aoy add 20 Byl 2ueS

ile .2.44 J/(g-°C) o JplodU dcgad) 3,) )

VNia
Landseill dee gl Byl pzdl oI5 5ol s L e it 3yl pdl 13 31gL!
0.84 J/(g-°C) :aslu ! 4.184 J/(g-°C) ;- !

et | sadl 29l 3 A la gl duila il Ao Y

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

S0l 20 JOERN | SO B o I B 0 aays i3 i€

The same amount of heat is added to a 10 g sample of each of TR O, . . . R
the following metals. If each metal is initially at 20.0°C, which A0 AN e lip JS e 10 g (P 5D Lpaf ali iy

metal will reach the highest temperature? g S A 14 20.0°C A B JS RGN 5 ) el A s SIS0
B adan ) A ey

Beryllium » s& 182]/(g°C)
Calcium » 350 | 0.653 |/(g°C) |

Copper adl 0.385 ) /(g*C)

Gold w2 0.129 J/(g°C)

@the_garden_academy 0 The garden academy ﬂ @m.thg:rdumudmy.nﬂ e 00971569174493



Equal masses of of the four metals given in the table
below were left to sit in the Sun at the same time and for
the same length of time. What is the order of the four
metals according to its temperature increase from

smallest increase to largest?

slal Jgaall A 53))gll &as)¥) Clilall e duglicia JiS &l 5
Gl (i La Lgiall) Sall peiily gl i 3 eadll 3
eV ) BV (e Liiha da g 82l g das)Y)

paandlSll | apligfddl | pala)ll | s sseiadl Metal
Calcium | Strontium Lead | Magnesium
0.647 0.301 0.129 1.023 J /(9.°C ) Specific Heat e 4ill 5)l

The lowest is calcium, then magnesium, then

lead, then strontium

The lowest is magnesium, then calcium, then

strontium, then lead

The lowest is calcium, then strontium, then

magnesium, then lead

The lowest is lead, then strontium, then magnesium,

then calcium

patiial & Galia ) o5 pguniiall o3 pgsedlS ga Y

palaa)ll & pgrainal & agadifiudl o pgudlSl) g JEYI

oIS 5 pgunsivall 2 ppsdiind) 5 aliasl sa Y

The following table shows specific heat of three

metals:

it 2D Lo gl Bhal pags J Jyal

Pb n

specific heat  d.c gl E,;;J 0.449 J/(g.°C)

0.129 J/(g.°C) 0.388 J/(g-°C)

If 1.00 g of each metal is heated to 100°C and
added to 10.0 g of H,O at 25°C in the three

separate glass beakers as in the figure below,

what is the order of the final temperatures

of beakers from the lowest to the highest?

54 10.0 g L)) Cizaly 100°C ) 35 JS 50 1.00 g (3 1)

colial JAI 3 LS Laalaj egyS A 3 25°C e H,0

-

e e -
Fe J Pb J Zn
S LF__E,_-‘-‘ "!____.__,‘J
— — —
3 2 1

T A B e agsSU Alel) all Cilays s L

o The garden academy
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‘ L e e o B el I S play s Bl e gl ) el ey CHM.5.5.01.002.03] ol + 3 S + KR i
4

Sl
256J La jlang 5l 50 4o aeS 4.68 g LealiS a;ls dala® ais

lal) 1ig) degud) 3,150 o LB A82°C lang Loyl > ax o H_,., Loacc

Silall 1ig) decgall 3,2

Cas all kS Ly .3,),50) ;e 5650 J Lpualiaze) aic 46.6°C I 20.0°C oo oLl dipe 3,),> days ccaass)f

x> pas Liaie (Covion= 0.803 J/(g-°C)) 2.00 X 10° g LealsS cusl,adl e 3 ,5v0 LgmasSs ) a3UaJ) 2eS L
€29.0°C ) 10.0°C os Lgs,),>

fasled! (lJ) 5,) > as s Led 9750 J La Jlazs 3l oJd) pe @S 7 &Syl > ax o eld) e 335 g aad I:‘I! ‘Hﬂ-

=lsS de calS 13) deglas 2 d3led J/(Q-"C) dcad) 5, o) mimsiir=]
25.0°C 4o Lis,l,> as s s Loaze 12.0 cal Lajlazs a3l 4,55 250 @
.20.0°C
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When 50 g of an unknown substance is
placed in 100 g of cold water in a
calorimeter, the substance temperature is
changes from 168°C to 104°C, while the
temperature of the water increased by 1°C.
What is the specific heat of the substance?

50a A 3 Gl g B 3L elad) (e 100 g B
58 Ax 43 Call ) Laln 104°C ) 168°C (e 3Ll
1 °C Jldkay slall

taalall 40 ¢ill 5 ) ol La

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

¢ sl slall 298k (25°C) L& 4 il) 5 ) ol ol Lale
4.184)/(g.°C)

3850 kg Laazs ol 238 sana 5l o Too 55
3,0, $—=12.9°C ) 41.2°C o Lyl > as>ys Ja5 Leae

0.803 J/(g-°C) a sl oll eyl

200m x 125 m _,a oslas) iolw plo> ddw o ple>
& axda¥) &) ad) dx s calS 1310 3.74 M gee o> Ll 1L
am s g, elll aiila) o gill )51 ez b 18.4°C
1.000 g/mL .LJ) a3l:S o) Gz 22 $29.0°C ) 5,0 =)

H44.7gg;muam;1mmwgmajlﬂlaﬁsu

0.129 j/(8.°C) 2 Loliosd s gl 3,y

65.4°C jlane L)) > am s aa 5

(call) ¥ul8h ey 0w 10.2 @ g 2uc e
) glise als 25.0°C 3l > ax )5 anesley” jad B
La 196.4°C 3, o> da o) ansenc) 3)) 201 o 3.34 kJ

Efﬂ.ﬁlﬁ.“ ";'EJJ E,_....:.Q..J1 F..\Jl_,aﬂ

@m.thnglrdenaudmy.nlt G 00971569174493




When a 58.8 g piece of hot alloy is placed in
125 g of cold water in a calorimeter, the
temperature of alloy changes from 606.1°C to
500.0°C, while the temperature of water
increases by 10.5°C.

What is the specific heat of the alloy?

125 g . 58.8 g L4aliS ikl A (ja dakid g e
O ASadl) 513 A3 0 S0 s B 2 sl e
glall 3 2 43 2 adl 5 Ll 500.0°C ) 606.1°C
10.5°C )iy

i) 03gd A 50 5 o) La

Knowing that the specific heat of water at
298 K (25°C) is 4.184 1/(g.°C)

$ gl slall 298k (25°C) xie 4 5ill 3 ) all ol Lile
4.184 )/(g.°C)

1.13)/(g.”C)

1.02 J/(g."C)

0.880 J/(g.°C)

0.803 J/(g."C)

When a 75.5 g hot piece of unknown metal is placed
in 95.0 g of cold waler in a calorimeler, the
temperature of the melal decreases by 81.85 °C,
while the temperature of water increases by 15.8 °C.
What is the specific heat of the metal J/ (g. °C)?
The specific heat of water =4.184 J/ (g. °C)

0.449

1.82

0.803

1.02

Juanygli€ 375.5 g GES Jsgaa 3B e Al dadad aiag 2ic
Sl 3yha da 0 JB eyl Ll e 95.0 g e eiay

15.8 °C lsia; ol 5)ha 2oy aiin Laiy «81.85 °C lsia;

£ 3/ (0.°C Jsngs 3 3g) due sl iall Le

4.184 J/(9.°C) = elall due i) 5l

@the_garden_academy 0 The garden academy ﬂ @m.thg:rdumudmy.nﬂ e 00971569174493




When a 360 g piece of hot alloy is placed in 425 g (2425 g 2360 g leahS Aial ASu (pa dakad auag die

of cold water in a calorimeter, the temperature of the Aadl s dajn JB ¢ @l srd B LU Gl
alloy decreases by 205°C, while the temperature of the 18.7 °C jlaaas clall 3jhia 4y alap Lain ¢ 205°C jlaaa
water increases by 18.7 °C. faASuull 0dgd Aacqill 5))all La

What is the specific heat of the alloy?

Specific heat of water= 4.184 (J/g.°C) 4.184 (J/9-°C) = slall duc gill 5l

0.380 J/(g-°C)
0.235 J/(g-°C)

0.129 J/(g-°C)

0.450 J/(g.°C)

Two pieces of aluminum and iron were left to sit in oeiilg Cigll i 3 eadll 8 aallg s sl e Glakad €55
the Sun at the same time and for the same length of oy Wb dnp dlay All (g) sl dadad AIS L cdiayl) sadll
time. What is the mass of the piece of iron (g) whose ?t.,é:..h'i dakad B)lya A0 3l Hlaka
temperature increases by the same amount as the

piece of aluminum?

aall agaialy! sald)
Iron Aluminium Substance
........... 47.0 g Mass aLsl)
0.449 0.897 duc il 5yl all
Specific Heat J/(g. °C)
30.0°C 30.0°C AT
45.6
53.5
93.9
35.5

@the_garden_academy o The garden academy @m.thﬂprdmluqu.nﬂ e 00971569174493




bags 3 0 gl [ e ) JUE sndl gy 80 g sl g allalll e Gee CHML5.5.01.004.02 ke i
14

++++++++++++++++++++++++++++++++++++++++++++++

OS89 dwila STl astall
Acbipall Uledl § Szl 9 36leesSI clelazl] A Lall Sl paddl Ay (2 4)lhadl ¢ LS
4Fe(s) + 302(g) — 2Fe;03(s) + 1625 kJ

TS, =l ole pl Byl mld 5yl Solud! Jelasll Ja

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

Aglaall of Jelaall Jady gl o8I (o cnall e 5l | allasdl

ALl (e O8I § 5o S | Jaszdl

Lozll + sllasll | OgSdI

LEE L}

(L ey 1 s Ladl BoLeSTl (e Jeladdl o daeslidl 8,1 et Janis, ass- Ll BaleSdl (4

[— - i &
| 2 ‘l_"l.b.ﬁ 3 "b}! ."'I;UQ.H Lﬂ.'i'jl
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ L.}-ﬂ

Loglals wag iSO 3 USE! § o ge 90 LS pguigadl wililiwss Silighs poasld! duuSs)iun audy o Lokic

s Jelad) dads jaiy 7 JSId) = 55himell aba olis Bipmy Vs
25LS a3l 5,050 Lold) Jelas)) 1ia S "

Lo ko)) pdaad) le 393-aed! sl 0o
ol Wl Guaild saead ) (5052

.......................................................... . R R Y R Yt W) T [CSTRRRITPIRT
In the endothermic reaction shown below, alial maagall Bl el Jolidl 3
What is the heat flows direction? f5hadl Jlmsl olas) L
povigall Olluwgs Oljglis o)Wl uuSg)aun je bouls
a mixture of barrium hydroxide and ammonium thiocy:
crystals
wb) z9o)
a wet board
From the beaker to the wet board and water slally byl =glll 1 alSH 1y
From the wet board and water to the beaker Sl ) oldly el ) ol
From the mixture to the universe Cesl A Ladadl e
From the system to the surmoundings daaall sl e
@the_garden_academy o The garden academy @m.tlugard:mudmy.mt e 00971569174493




bl falod] y 53l il e S G ) ([ ] S s sy CHMLS.5.01.004.03 0y B WKAN + SN a
] 15,16
gl e y il il y e LD g ) et g gl y alall JRD Sy b ) gl el y 6 el b el o2 L AaIS Bl ikt e iy o A CHMLS.5.01.004.04 : . o
il = | [T . _p.]l e N N A_J_"'"I ':l,ﬂ.lﬂ itla-a-l-l"i-l—'i-_plil-.-l'-i'l_’:u
- a5 pel g S g el g yload] g dgeiad] y dpalalil B

sl 3aleS)l 3 G i) Jelicd) e 4 &4
h s e Y Jelal oyl adl (g9l 5,Li)
I dnrdl dagl

B —— 2 HE.:;LE." o5)e Lazd :}rﬂ

aliies catsylay Je il 1ia dslas S|

ol A e AL e A s s @8 O ] Jaal (Il deetl) meaell al

Bylyall 3l Jelanlh 13a ool el syl s g9 < ud

(AH,,)
SRR § 11 G- U1 /D DN K- PO T4 3 JES L NI N | P EE

a3 L) salesJl 3 ok e éﬂp;ﬂ ':d..pu.l e Lol :L‘.‘;B

ﬂ..l_,'i,d-l

Ld) Ly

-----NHz*(ag) + NO3; (aq) ---------------------
%I,_—.JI ‘

oA gl ——r

B P P
alelazl) 5all)

rialises (pidsslay Jelazll 1ia Alslas S|

L | IRRRRRE . - 111 | DR VSR . S 03 431 31 AW g dmibl @l i

SRR K8 - PP La:u'm‘H“"} Aasd 0955 3yl yxl] Lol M lagll 9

s Qp 33saaed) ol aasS ol 350,000 Jsbay AH o)) ,o0) geimal) B uic)
33,0l Clelaz)) paes oF 1A Lol dais cos s L3 ddesd) o) Jela))
G = AHin ob Jsa) cliSe (ol dain cou cos a3 LS i
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Which of the following is correct regarding the figure below? olial Sl sl Lad Gaa 4400 @1

The reaction is an exothermic 5hall o)l Jelil

Heat to surroundings Lsgd ) 5lal

Represents the reaction that occur in the Cold-Pack Bl B A Siaay (3 Je i) Jidd

The enthalpy of the products is less than the enthalpy of the reactants  dlelodl slsall 5iall Sadd) e S aalgill gl spadll

Which of the following is true regarding the figure Tolial JCAIL (3l Lad mona b Laa (4
below?

| ——— l— .

g i '-.% alelazl) slgl)

‘ 1
|~ S — 3 :
s - 200
Wi

The sign of enthalpy change is positive

This reaction is used in the Cold—Pack

The reaction is endothermic

This reaction is used in the Heat-Pack

Lage @hall Gaadl A uall 5)ll)

5Ll Balesll 8 Jelill 1aa aadiu

phall jale Jelall

Laludl salasll 3 Jelall 138 aaang

© ethegarden academy ) € megardenacademy

@wuww @ 00971569174493




Which of the following is correct about the reaction with
the equation: A - € ,shown in the diagram below?

Tolal JSEN, il gall 4 € aladd) 53 Sl Jsa Bas 432 e gl

I AH > 0 AH > 0 A
. Hpﬂdm: < Hypactants H < H us N
1. Heat flows from the system to the surroundings Lol J) AL G JEZ 5 ) m

| r=— [

i: 2%

@ J

}---------me- c--—----Y-
A. |only L&A
B.| and Il only L& 151 .B
C. Il and lli only SEmsn
D. 1 and lll only Bamsl D

Which of the following represents the cold pack process?

—

i.’lﬁ.! tilaS —y

INSTANT

Byl Ll 8 Gaaas A Edaad) B b Lae

|

NH,NO3,, — NHj,,, + NO3,,,  AHy, = —27K]

NH4NO;3, + 27K] - NHI(lq} + NOE{IHJ

NH4NO3,, + 27 k] — NHj o, + NO3 oo, + 27 K]

NH,NO3,, — NHj,,, + NO3 .,

AH,__ <0
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Which of the following is correct about the reaction with
the equation: A4 — € ,shown in the diagram below?

JRA il gall 4 — € 1Aldmal) g3 Jelidl) Jga LBsana A0 Ga s
¢alial

F AH > 0
Il. H products <H reactants AH >0 A
lll. | Heat flows from the surroundings to the system Hopo < Hegow Al
A ) Bl G JAES 3 ) ) Al
 m— - —
51 l
£ - Al
o
o L
e
A. lonly hid | A
B. | and lll only L&) B
C. Il and lll only BE2msn .C
D.| and Il only Lé)51 .0

Which of the following is correct regarding the diagram

and figures (1) and (2) below?

Figure (2) J&20

(2) 5 (1) CHS8y ladl pusly (3bes L o 3 Laa (6

¢slial

I-—~-—--—---um*u+ﬂo.w----- -

§192)) Products

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

pxandy Bhall ylla el of Sl as)ll miagl
(1) JS& 5 583l cpall 2sial

The graph shows that the reaction is endothermic

and used to warm cold hands in figure (1)

p2a2dy phall pale delill of Sl pusll mnsl
(1) &l 2 na)ldl fead) a5l

The graph shows that the reaction is endothermic

and used to cool the leg of a person in figure (2)

pasidy phall Gale delal) of d) sl cind
(2) K& A padddl Gl ajal

The graph shows that the reaction is exothermic

and is used to cool the leg of a person in figure (2)

ity bl plk o) il b
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(chaanilly Al Jlgumity sinll) ol ol il o ilne iskana 5 CHM.5.5.01.006.10 S
8 18,19
il Aol gall Byl o) ey lgar AMa)! e giy  lgeaitl A galt Bylpll iad  CHM.5.5.01.003.04 SN pai
10 18,19
Jltl Sl pas
AH L) oele/als Al e duleal!
_;-Lq-dli'ﬂ
" ‘-II
R S|
-l-ﬂ.S-.II
4 ‘ N
\. 2

i) dwlad) dud god) @) pnd) 4 Jguand!
g g

AH%ys (kd/mol)| AH 4, (kd/mol)| aacad)

6.01 40.7 H,0 L)
494 38.6 C,HsOH Jslss)
3.22 35.2 CH;0H dslieed!
1.7 234 CH;COOH  <kaems¥) yaes
5.66 233 NH; Loga¥)
H,0 ([) — H,0 (g}

H,0 (s) = H,0 (I)

@the_garden_academy 0 The garden academy

v d>l9 Jga et el 5,1l 2 (A H,,,) adecdd 2ol 5y ze)l

sl

a1y Use sluasd 21 Bl 2 (A Hiy) sleuaist] 25kt 5yl

Adadl 5ol e
allf > Sl padd byl pmedl 4 eSO s Ll

A H,,,=40.7 kJ
i anaed) s analallsita

A H,.=6.01k

s g A yeon Alatall s

PIUNPES T —aiS t_ﬁﬂ-"'i""" S |
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ag>ael H...»:a'l _,:...:ﬁ 10 JS.;JI g
aie allad) @3ls asbj ) LedU
U5 A 0,50 @b 7li)) Hlgas)

) Jae¥) god dgamiedl pgund! o258
v iS5 ane allasd) @3l (o lasul
]| ERRW RN PES- SR N )

———————— 1 - e———
AH, 5, = +40.7kJ
"ﬂ
3 AH 4= —40.7kJ
e

R R . T .

A

AHgzys= +6.01k]
AH,oq = —6.01kJ

1318 ezl (o Dilgl uaaselly ST 9Tl dylased il Hlasl 851y (0 eyl aan g
Loaie UL o dgdmg ppuilun (9 prhd caazddl o ) 5,1l 4y (olassly lgluis
J_,..p&.l A Lo Joi=ell »:-!_9.,2_‘1! 4545 Jj 255 L-}i.c_g(ﬁ Hfus)i_;b:d’f Eayds el dassy

bu:.p_"

A e 3l 10 JSE1 a il

¢SSl Gaiza) Bl 31 § (g5l Gaiza) Ailb e Lead &1 30U > Lo

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

-------------- HzO(S) e e
Which of the following processes have AH positive values? Pimge lgd AH o (sS A0 cildaad)
| H;0q) = H;0,
Il H;0(, = H;0,
I Hzﬂ{g] A Hzﬂ{u
IV H;0q) = H;0(,)
| and Il sl
| and Il sl
Il and IV Vs 1l
Il and IV IVsll
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Which of the data in the following table is correct?

Ciamia JU) Jeaall L3 53l bl (e (g

Sl Gradll 2l 5L Shall gl 2l dand) 22
The sign of the enthalpy change The change in enthalpy Process Number
positive dinga exothermic  §),all 51)lh C;HsOH(s) — C;HsOH(I) 1
positive iiags | endothermic 5l ials NH3(D) — NH;(s) 2
negative il | endothermic )l ials CH3;OH(l) — CH;0H(g) 3
negative iJl. | exothermic 5l 53l H,0(g) — H,0(D 4

1 only

3.4

1.2

4 only

Lz ]

341

Lad 4

diagram shown below?

Which of the following statement is correct according to the

Ul JLAI o 10de) daaua A0 @i jlal) (o

4
F e &T_"Hm_
AH,,,
=
£ 3 AHeone
-------------- -
+
-&H'h.u
| AHoia
______________ HgO{ﬂ"

evaporates

A. The system energy decreases as ice melts and then

b Al ol mll) jlguall aie WAL 43U RS A

and then solidifies

B. The system energy increases as water vapor condenses

saial ol pla) i IS a AU B w3 B

as exothermic process

C. The vaporization of water and melting of ice are considered

Bl a i clle EBI jpuay slal) A alle il €

considered as exothermic process

D. The condensation and solidification of water are

5 all 5a ik saead g plall B wiiles L% D
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Which of the following statements is true regarding the Colial byuanlly laty Lo dagna 3000 Shlsad)
changes below?
1 C2HsOH() — C;HsOH(g)
2 NHg{gl — NHs(D
3 Brao(l) — Bra(s)
4 CsHi2(g) + 80,(g) — 5C02(g) + 6H0(D
Change 3 is endothermic hall sale 3 uadl
In change 1, heat flows from the system BOEUN I VL | R D VRSN | i BT
to the surroundings
Change 4 is exothermic Hhyall 3)lla 4 il
In change 2, heat flows from the S0l L) Lanal) o) el S5 2 il
surroundings to the system

Which of the following processes are endothermic? £5)adl dals 0l Sillaal) ‘_5i

1 | C2HsOH( — CzHsOH(Q)
2 | CH (@) + 20,(g) — CO,(@ + 2H,0() + 891 kJ

H,0(s) — H,0()

NaCl(s) — NaCkh

H,0(g) — H,0(D)

1,3 and 4 4,31
2.3 and 5 5,3 2
34 and 5 54843
1,2 and 4 4521

!'tht_prﬂen_andmw » Omtprdenmdmy @.nw.th.prdmudm.nq @uusnsﬁsnusa
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Which of the following statements is not correct according to the
diagram shown below?

4 o

AH, .o

AHy,,

AM ond
!
AH g
Hiow ¥

A. The AH values of the molar enthalpy of vaporization and the

Apal 31 a0y AL A gl 3 AL AH a8 UsS LA

molar enthalpy of fusion are positive A g0 Mt
B. The AH values of the molar enthalpy of condensation and | sl 4y 5 ) a5 Al 40301 5 ) ol AH ad 0SB
molar enthalpy of solidification are negative E——

C. The molar enthalpy of solidification and the molar enthalpy of
fusion have the same numerical values but with opposite
signs

Al e saadll A pall 5 ) Al Lsand) Aadll 4 s C
b ] A Gy el A pall B ) Al dsaad)

D. The molar enthalpy of condensation and the molar enthalpy of
vaporization have the same numerical values with same sign

Rkl o L L gl 5 a0 sl Zall 5 g D
o ) Ay el Al gl 5 0 Spaiad

In the below figure. The upward arrows show e o S N Lpaaall e-u—-ﬁ:i'i G ool S5 o
L —
FLT I | FEF
4
B— .fum I —
AM, = +80,7k)
1
3 AM e = =407 ki
! $
H,0m
AHy, = +601k)
AMge= =601k}
A. the energy of the system increases as ice melts B3 o jad o8 R0 gl us dllalldfhsdly A
and then vaporizes
B. the energy of the system decreases as ice 3 dey 0 jad o8 B gl wie Gl 28k ynlizyl B
melts and then vaporizes
C. the energy of the system increases as water Sl as nnsat o elall jlas G5 s llalldfllsdhy C
vapor condenses and the solidifies (freezes).
D. the energy of the system doesn’t change adadll Bl sdam D
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@the_garden_academy

@m.thnglrdmaudm;f.mt 0 00971569174493




i g SiEAdtal Gl b el gaige opalaal dyuyl A THE

k|
sl GARDEN__
wRCADEMY

lllll

Lilalby ganl uﬁ. TRyl

s o o © © ® ©® ® ® ® ®» e+ - .
« & & @& ® ¥ @9 9 & » = -« -
s ® & &% % % » = & =& -

XX elilely] Gxlbly Zlull jol> XX

L Ooblasl  cJes@hel rpabaide  x Oldgiaad

( 3Sagl ilobis ihwasii anlye )

el Olwily dsUadl 9 Wil
0569174493 dxousSN iall




TR ESYY [a]

A
THE
GRRDEN
You

X i

i ﬁv1 Fh,

R ey —
S ACROEMY

hgeaiy gl ddgall dglpoll pladiel folal dlle cpdl Skt Sagdiell gl EeeiSall iyl Budf osams CHM.5.5.01.003.05 3 el dazlye + il 4 10 K

9 18,19 21

.n_;l.d..aﬁ‘ :I_?-J.: Ao |_'|.L|ﬂ." d,ﬁl:.,_..q.” 0 257 g J-d-lﬂJ ;I.njw' EJIPJI I?H.H;h'
(AHfus = 3.22 kJ/mol, alsll 263 = 32.04 g/mol)

Colls dp s ase Blo I aisssy Lged) 5Li oo 275 G oS5 aie assld) 3,500 2.8 Lo

(AHcond"= 23.3 kJ/mol , aJsll i = 17.031 g/mol)

Water is sprayed on oranges during a frosty night. If e Jagia SIS 1) L3 W DA @l Je eladl (5 a3

an average of 29.5 g of water freezes on each 29.5g » Ay S e 2l 3l sl
orange, how much heat is released? Paaslill 5)lal) duaS Lad

(18.02 g/mol = ¢Lull 3dgall ZESIH )

( molar mass of water = 18.02 g/mol )

Phase Changes for Water

@m.theprdmludmpmt e 00971569174493
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x5 i,ﬂm_ﬁ = RCADEMY

g O f
Using the figure below, how much heat in (kJ) is required to =38 Lo (KJ) Basgs Byyall 1aaS La colial JSEN akaga
evaporate 156.1 g of water at 100°C? ?100°C 5)ha day0 ic ¢l 50 156.1 @
(The molar mass of water is 18.02 g/mol) (18.02 g/mol (g5lss slall 450l 4LSH))

et R

f

AH,,, = +40.7kJ

AH, g = —40.7 kJ

v

—

AHyys = +6.01 kJ
solid | AH_ .= —6.01kJ

Enthalpy
= $)l > seia

R AR
How much heat is required to vaporize 63.07 g | 15 sl (4 63.07 g sl 4a 21 5 ) ol LaaS
of water at 100 °C according to the equation alisl Alslaall U g 100 °C 5o 4 0
shown below? (18.02 g/mol = slall 4 gall A1)
'(Molar mass of water = 18.02 g/mol) | |
HzO{I} - HzO(l} AH"P =+ 40,7 kl/ﬂlﬂl
-102.6 kJ
+81.2 kJ
-122.7 k)
+142.5k
Calculate the heat required to melt 64.0 g of solid methanol, vtleall J isall e B4Q Lgeal 2a 32 ) all aal
given that the molar enthalpy of fusion is 3.22 kJ/mol and 3.22k)/mol =J 5%l ety A gl 5l AL TLade
the molar mass of methanol is 32.0 g. 32g Usilicall 28 5l 30N
A. 3.22kl
B. 6.44k
C. 9.66k!
D. 12.88kJ
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If molar enthalpy of vaporization of ethanol is 38.6 kl/mol,

heat is 200.72 kJ?

A, 2.60 mol
B. 10.40mol

how many moles of ethanol are vaporized, when the required | sl all 5,88 Lave 3 s aall (0501 25Y ga 30 5a Lad s

38.6 ki/mol = J5ay) Jadl el s e 1y |
200.72 KJ/mol » iyl

C. 1.30 mol

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

freezing 229.8 g of waler?

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

D. 520 mol

5 aadidl (KJ) saay 5hall S L olial U2 Byl
Teld) 550 229.8 QoS

(18.02 g/mol g5 elall 3dyal1 ALSY)
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‘ denebedll FAY Byl pladink bl (Spme  CHM.5.5.01.006.09 ciliadss + 4 s
11

BN il Silyus

o0 Jelatll o) a) oo gl el e dssll) D)l Guld 3 1iae 3asY) jaue Lun Jelad) (e Al AU
siyl Laay (CeH1204) j5Sslad) o 54.0 g 3l o) e asslid) 3, 50 aeS Lo - Jle dasis o ppenS) 3250 pnad) anls agls>
Salala,d)

180 = JsSsall Ayl A0 CeH1204(s) + 602(g) — 6COx(g) + 6H20(D) AHeomp = —2808 kJ

S5 0,5 o 12,880 kJ zlu¥ Lyd,> s 3l (CHp) plis)) aliS Ly (gubnd

-

(A H comb = -891 kJ/mol) (a5l 1usI1=16.04 g/mol)

S guagl) 5l e 206 g 3 2] e asald) 55 sl AeS Lo ittt
AHeomb = —286 kJ/mol
g/mol 2=H,(n> 9 0 U dd gl | alisT|

Tlo¥ L3> o 3l (C3Hg) olo,ud) aliS Lo o gui

AHcomb Olag d 3l ,2) 3y, S50, e 4560 kJ

o —2219 kJ/mol sl
44.1= ;g sl Al ALl i
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L:g_,_".- L EJJ:._‘LJ! EJIJ_-,.J'I EL_._.;S Ls Pﬁl:l-"e M’
92% padb H9: .80 goane LS 13) e>adl 0 5.00 kg
Selass ¥ p>all B $553) slaedly Az s

g/lﬂﬂ' 12 =&3_. 5" ‘-L!J}u p/ I-s“ _394 kJ/mGI L_J'ﬁ ,Jgg)iu '&HEDMh
What mass of sucrose C;,H,,0,;,; must be burned 8466 kJ z 1wy W o Al CppH,y0; g Sull A L
in order to liberate 8466 kJ of heat? 551l (e
Molar mass  adgdl ALl AH s Formula C T Substance sald)
342.3 g/mol —5644 kJ/mol C,,H,,0;, Sucrose a5
31358

228.2 90

684.6 @

171.14
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What mass of methane CH, must be burned in order to fhall 5 10,692 kd # Y 4m s Al CHy Jldl A L
liberate 10,692 kJ of heat?
Molar mass #dsal AL | AHC . (k] /mol) | Formula fasall Substance sl
16.04 g/mol -891 CHa methane il
3854¢
1.37 g
192 g
96.3 ¢

A fuel releases 1684.8 kJ of heat when 0.600 mol

of it is burned. Which of the substances listed in

the following table represents this fuel?

0.600 mol Glhal xic 5))all (v 1684.8 kJ 285 3l

Taghgll 138 Jidd LGN Jgaad) A Ay juall sgall glgil (gl .4a

Substance 3L chemical formula L)) dial AH_, . (kJ/mol)

Sucrose g Sull C12H2,0,4(s) -5644

Octane (uSgy) CsHus() -5471

Glucose jsSslal) CsH1204(s) -2808

Propane (gl C;Hs(9) -2219
Sucrose JgSeall
Octane LSy
Glucose S sial)
Propane Clig )

o The garden academy
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What mass of propane (C;H;) in unit (g) is bumed to W () 3224 (C3H;) Jhg ol A28 L
release 9985.5 kJ of heat? %l je 9985.5 ki £y

CgHg (9) t 501 @ —> 3c°2{g} + 4“20(9]

The enthalpy {heal] of combustion of propane
AH gy = -2219 kJ/mol

(Molar mass of propane is 44.097 g/mol)

-2219 kdjmol & AH,, Ol Glial 3ha)

(44.097 9/mol Slag il 2dyal A5y

110.3
198.0
154.4
66.20
Using the equation below, how much heat AHeomb Al e AHegmb Aa3ll 5ial) 1, Le caliol Alaled)) lals g
is released by burning 154 g of CH, methane? $CH, Sl e 154 g
(Molar mass of methane is 16.04 g/mol) (16.04 g/mol » 5.l 3.0 3ks))

CH4() + 20,(g) — COXQ) + 2H,0() + 891 kJ

5.20 x 10° kJ

6.70 x 10° kJ

4.50 x 10° kJ

8.60 x 10° kJ
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12

e il alihn ol b felind Gl gl J 2l s CHML5.5.02.002.01

colialel + § Ml + SN il

£, 83,048,485

14

e il | eadei die dncall aslyill ey - et Jeild el S0 CHM.5.5.02.001.01

Sl

| 12

Feon o J 601 ol Lo Jelis § AH Glus Joatl pé of Jumiwd! e 0550 Olo¥ Jany §

C(s, wk) — Cls, —.21,5)

DU S SIS I RTITE S ‘3_;5..:.'2.” clus zuay i Wil s lag Jeladl loa Susy

N

/

< .y

} v
F r_."-l ‘ - -
. . i

"2, pas bl a,le o) 12 YSZJ) @
o) gy el @lieg 353 ) eds
Lad edaw e e J) wled) Jagas

i) ol o] e g8t S

RPSJEN | PYCEUN | [

AH Gl aplas 350 )b O guiliaS sz

ol eday Jelagll S Loie -1

iel) 3Lyl yS5 caavas Bgls -2

Led ool ol pd il o8 Jeladll mily -3

25(s) + 30,(g) — 2505(g) AH="7?

:Jla

(SO2) cunSI speaST U (3555 Lo Wle 51901 o0 Lmsa Jelatdl 1 Adaalll oyl (ye iy Jasedl ¢ goued

r
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Sl Jelall gylyall 5zl

G el g2 Ao all cMelasl] 6ladl (Soamll 3 aaddl poazme (9Shud Jelazl] 4l Aslas EL?;}’J«‘S? of Cislyo (nidalas o adazul 13

e
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s) + 30,(g) — 2S0,(g) AH=7? o 09318 Fardas

$S0; die iy o Jelaztd a8Uall § paadl Glud uad 0935 aluseial (o auS
Lglall aolall 33052 ol Dol wdi (e (Soamd (Jlg AU S¥alall aubnud Bgu

a. S(s) + O,(g) — SO,(g) AH =-297 K]
b. 250,(g) — 250,(g) + O,(g) AH =198 k]

Lglhll Aolall § 85525kl sloll e Lil5)l aus

1 2 3
25(s) + 30,(g) — 2SO,

Il
-~

el e ddolall oSt g S¥sllsae ol slas¥l § cwlidl sl 03 o3 b sa o¥slall S 135Ul (e Sy

O R A T I O A A T A L Tl T T R e A R A T I I I I o A L E T R F E R R R LT L T S A i i A A

LEE S AR LY TRESEEREE RS LELS LIRS SEEEREREL RN LIRSS LA ERNIERESERST ARSI ERER NI ELEERERLL ARSI REEELELERRERREL SRR E RN ERERELELEE LN TSR RERELELERLIELER LS ST REESERLE LRSI ERESEELRERERLIEEESELERESEERRERNERRELSIESELERREREIRIERESERLIEE LIS EEEELRELERELERSSELESSLEEZ]

> e Aslall (S g ol sue o olaei¥l § cowlill juasll @3 @i D 9@ c¥alall § 2 o3, 55l e oyl

N— W N e § on v B R JETES b TSRO ARV EACTR

ol ope Aslall oSt g ¥l sae ol slas¥l (9 el pailly 03 o3 bsa Solall (93 o8, 3ol e Syl
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(EET ]

AN I EEL L EELE BN

FasnaEEREE
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SESEEPENBPFFPEFFERSRSF S B FER PP PEFERS B BEERBPERNIPFEFTFPEFETSERE SR BAPEIPIEFTFPEFIVSE RS SR BTSIPPEEFTFPEESITFE S S SRS BPEFIFIPEFPEF IS SRS SR BT EFITIFFPEES TS SRS SR AT EFIP ISP EEEINFER TR ST FEIT AN FABES B BEN P FETP AP RASE SR BER P FFIPIPAFEPFSRENE SR ESE S EFE B SR P TEFFTIIEEES
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S obad! Gle ppd) ot 13 Y8l =
SO; Jsia) 07 e S Jelas aue 594 kJ zL)
SO; o Lle dawsg¥l pgad! Jus (€ alslealt)
o (d dsleod) SO3 pesa) odlelass O3 4
Erera) dBL b IS 2ic)) 198k zls)
Oeedd) Gle gl 3ol e pnge (Gundesl)

,‘!J'L_,.h.“ & g g:I ) e |
O-;4 5 U”; 50; Vo) woe

o 8] ..\._g.....Si SJ0 (eSS

A
R
C alslall
AH = -594kJ
% L_g L_,.lS.lI o]
asliall
A AH = —792k)
.
"""""" 2502{9} “'*‘““““2501(9) -+ Oz{g} e g s
dablall Ay — 198k
------------------------------------------- 250;(9) . S

(O2)onzasS ¥y (S) S cr Jelatld ALl &yl et auslea, S alalall 2,LST KA1 o sl

(SO3) cunSI wuuST A (y0 amly Igo (5858 S W9 cusnSI o Jelazld 4l ! Al Astall LS|
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(H202) cus050u8)) aSo 0 clSaz) AH Gl obisi B g @ dyy) o) a8leSI ci¥sladd) pasanl gud Oeold
A3UAIL fujylguald) lSis wgi savg add) (als e 7o) 0 ddaais aalelasuul) 4l (S0 g8

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

(Al Je Luzll AH Lt b 5 a alsbed) aasal)
2C0O(g) + 2NO(g) — 2C0,x(g) + Nx(g) AH =7
2C0O(Q) + 0,(g) — 2C0O,x(g) AH = —566.0kJ .a
N.(g) + O,(g) — 2NO(g) AH = —180.6kJ .b
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b aslel AH Clusd @ aslad) gs clls pasanl . —1789KJ JL)) Jelai) AH (guaond
4Al(s) + 3MnOy(s) — 2Al,05(s) + 3Mn(s) AH = —1789kJ

4AI(s) + 30,(g) — 2A1,04(s) AH = —3352kJ .a
Mn(s) + O5(g) — MnOx(s) AH = ? .b

(A e Lzl AH Glusd Gua o508 pasias) s !,
adl)) oileladd) cele 15) NO(g) + O(g) — NO, (g) AH=7?
O,(g) — 20(g) AH = +495 kJ
205(g) — 30,(g) AH = —427 kJ
NO(g) + O5(g) — NO,(g) + O,(g) AH = —199 kJ

(5)) @the_garden_academy Omeg::denlﬂdemy j @m.thlprdmudlmj.nﬂ 0009115591?4493
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&, ) sl S S¥sladdly ua 98 pasaul

WJelazll @)l o) asle.SI slagd) opeSs) adlsl)
Selazl) AH a3 L C(s . ) — C(s . =01 ,5)

C(s, . ,>) + 0,(g) — COx(g) AH= —394kJ g
C(s, Luls) + 0,(g) — COx(g) AH= —-396kJ p

2A + BoC3 — 2B + AC3 Jelazl) AH Clusd i)

2A + %cz — A,C; AH = —1874 kJ
2B + %cz — B,C3 AH = —285 kJ
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What is the value of AH for the following reaction? rq.u:,n Jelall AH das L
Use thermochemical equations (a,b and c) shown below: 1oLl dauagall (Cy b ¢ @ )aal) Aluas)) SV slaall a2iau)
1
b. HZ(g} + E{]z@ — HZO(I) AH = -285.8 k]
C. HZ{g} - S(g) = HZS[G) AH = -20.6 '{l
-1124 kJ
-603.2 kJ
-562.0 kJ
Using the following equations: 1Al SV oleall Lesasiel
1
Hz{g} + E 0;{91 — Hzﬂm . AH= '235-3 kJ

C_-;qu y.3 ; G;{g} s ?.COEM + 3H10m , AH=-=1560.7 kJ

What is the change in enthalpy AH of the reaction P(kJ) Bangs olial Jelinll AH gl (s8ad o ol jlaa Lo
below, in units (kJ)?

CZHA{ﬂ) + Hz(g} - CZHE(Q) A~
-136.2
+153.5

+175.4

—215:.3
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What is the enthalpy change A H for the reaction eslal Jelanll AHG Ll ginall 3 il Hlada La
below?

EHZS{Q} +302(g) —_— ZHZO(“ : 2 2802(9) . AH = ?7

using the following equations: 2000 Y aleddl Larisd
S{g} +02(g} — SO;{QI JA an = =296.8 kJ/ﬂ'lﬂl

HZ{E] + % 02{9} — HZO{|j ; ﬂHu[ - —285.8 kJ/mnI

Hz{g] + S{g‘j —_— H;S{g] . ﬂHD[ - —-20.6 kJ/mﬂl

-1206.4kJ

-562.0kJ

—-603.2kJ

-1124 kJ
Using thermochemical equations, 1,Il and Il below, ¢ slaaf 1M 5 11 Aphal) bkl ciYoleall Gndnus
What is the AH® value for the following reaction? ?‘__,n:.ll Jelall AH® 42 L

ClF(g) -+ FZ(g) — CIF3(B) AHn =7

' 20F,,, — 0y, + 2Fy AH = —49.9 K]

]

1 3 °

-188 kJ

+422 kJ

+394 kJ

-139 kJ
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Aol oS Bl by il be Jelid (Goloandl (S giomall § sl maany CHM.5.5.02.006.03 il + 6 Jls + oLSN e

I 13

aond) Adalae

AH2, = BAH; (gi1e1) — SAHS (ale laigd) 31 9ed1)

wlad) Je o)) 60 o Joed AH%n

gl Fasme Jig T

251 o)) AILS) Awld) (o aSodl 3, Jhed AH® (dlelazgd) 319edt) o AH (231421)

Jale Langd) 3l ggd) ABLS,

3> Faemae o Melaidd) (5595 3, Faenae b Bk oe lpnde Joasd) oo AHY,,

.E.'n'l,.'.." ._H’S:

i $3lud paie & (AHE) Bl all Sl 3yl o Ladls 1805 :alasdle

H,S(g) + 4F () — 2HF(Q) + SF4(g) AHS, = ?

LY AHp
HF -273
H,S -21
SF. 41220

ol dewla)) (sSa) 55) > aasil duswbaad) (0 aSI) 3, o (po (o) ) (goingd] (B i) Slowl

@the_garden_academy

St

AHZ(CO,) = —394 kJ
AHf(H,0) = —286 kJ
AHf(CHy) = —75 kJ
AHf(O3) = 0.0 kJ

o The garden academy

olsd) @) Jelus) AHS,
CHa(g) + 20,(g) — COx(@ + 2H,0(I)

@m.theprdmludmpmt e 00971569174493




S,

AHP

NH;

-45.9

NO,

33.2

H,0

-286

=S

AHP

CO,

-394

H,O

-286

@the _gl_n:lien_u:&emy " 0 The garden academy

g O
AHpyn clusd awlal) 39530 3, > @3 Jgax> pasal .
A Je laz)
4NH;(g) + 70,(g) — 4NO,(g) + 6H,0(D)

C3H,COOH(D) + 50,(g) — 4COAQ) + 4H,0(D) .clgbordl yassd AHSp o]
i._.JL'..” iJ.‘lLI...”s i._._.uL_..‘iJl cH’S.'.JI EJ1J_'- P‘-‘l ._l_g...l_':- f._l._-i..;_..ul

4C(s) + 4Hx(g) + 0x(g) — C3H,COOH() AH = —534 kJ

b 0sSss Sy Gamgad) acuST Jelis aslas b g @ sS3) lslas per e pi (gD
e id) aaSl 56 g8 Jelazl)

NO(g) + 5 02(g) — NOx(g) AHy, = —58.1kJ

LNxAg) + 5 0,(g) — NO(@) AH; =913 kJ .a

L NA@) + 0@ — NOx@ AH;=7? b

b alsle ) AHf a2 Ls

@m.th:prdmuqu.nﬂ e 00971569174493
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Using the heat of formation values in the table below,  Jelal AHy isie L csll Jgaadl 3 50sSill 3l ai Lerdnud
what is the amount of AH%,, for the next combustion o S iR
reaction? ool
CH,COOH, + 2055 ——2C0Oyq +2H,0, , AHy, =7
C:Ha,CDUHm H;Dm Cﬂm Substance il
~-484.9 -286 -394 AH Bl fagll 3
kJ/mol
standard enthalpy of
formation
+771 kdfmol
+680 kJ/mol
-875 kd/mol
-820 kJ/mol
Using the values of standard enthalpies(heat) of formation AH p 3as Lo colial Zadlidl) (06Kl 3l pn a8 Laddiucd
below, what is the ﬁl-l:.m value for the following reaction? ¢ A0 Jelall
CeH1,0¢(5) H.O) CO2) substance 5L
-1273.3 -285.8 -393.5 (kJ/mol) AH}
1901
-2803
594
“5349

(5)) @the_garden_academy Omeg::denlﬂdemy j @m.thlprdmudlmj.nﬂ 0009115591?4493




If the enthalpy change of the following reaction

is —1368.4 kJ

Cijon +302{g]

What is the enthalpy of formation of C,H SGH{'I

S Jelall ghall gadl L3l i< 1y

~1368.4 kJ s

—» 2COyq + 3H,0

CEHSGHII} LEJS:‘ B jlaie Lad

H,0p

COx

Substance il

-286

-394 | A, Zudal s 5

kJ/mol

standard enthalpy of

formation
+173.8kJ/mol
=277.6kd/mol
+142.9kJ/mol
-102.1kJ/mol
Mk | 2 all - i _ i
Using standard enthalpies of formation table below MR LnLED (gl Bos ol clgts Dartiiah
sa AH} (kJ/mol)
Substance
HUZ[;} 33.2
H;0, -285.8
HNO; ) -207.4
NO, 91.3

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

3”02&) < R HZO(I} — ZHNO_-;(H,]} = ND(E)

+136 kJ

-137 kJ

+ 368 kJ

=306 kJ

e Jolell AH,, iad Le

AH, =7

(B)) @the_garden_academy . o The garden academy

@m.thlprdmudmw.nﬂ e 00971569174493
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Bt AN gl Al g8 gl o ey Bpan b)) gl plindly CAS ) Bnneleil g 8GN By Bpad CHM.5.5.02.006.02

5 Jada + 15 Bl + LS al

(AHF)aualall (598301 3yl

Aawliad| Ll LS O9SS &g\ll s molic o 4wl il @ S L e ulg J e LJ-'JS'J lay &gd.u S IRTINES Y ‘3_;«_\._:_731

:25°C (298K) 51 atm e sslall 2obpall Ladls gaf Lo 3all wluall i)

S(s) + 30,(g) — SO5(@) AHY

2

++++++++++++++++++++++++++++++++++++++++++++++++ ‘fhu m
- - -

= —396 kJ
:Jlae

Saslidll agSall Byly> yusas Lo

eobiall e J31 o) el s (e b ol Aaaliall o09Sall )y 039550 KJ (g9buad AHf 0585 2wl Ll § yuoliall aues o) (a4l

. U acwl ) 5, 2 ool ya
L il oo 038l Byl g
4332 i istcisiion NO;(g) .
—N2(g) + 02(g) — NO2Ag) AH; = +33.2 kJ
AH3 (NO,) i e AP AHy
------- 0.0 -+~ N3(g), Os(g), S(s)
oSl Byl (1655 1A (Juolie) 8,01 &l Shle amasFg cnzmg Al e IS
S N E | o [ o @ B} el B ' S Sl Laga JSI Auslial!
2
3 O dnlg Jon cagSal dah gl Byl i Jelas NO, (585 Jelis
AH3(S0,)
g Hu::." IR creressnmuanniiioisisnssersnsisnasrsisnasssne LFL“':J"’i — NO;
Alelall sloll 4als Goizea (1o e NO2 5l 28l (g2
..... —396 *sn,{g} SO; (4SS Wslas S|
3o 0.0kJ L85 507 5 Ny oliall AH® 15 JSSJ)
walazal g NO s asly Jse cueS2) Oz 5 N Jela,
433.2 kd/mol a NO,J AH} Ly +33.2 kJ/mol
352 503 s anly Jaa 503820 O3 55 Jelany Laaze
—396 kJ/mol _a SO3 1 AH} 45 =iy —396 kJ/mol
PSP IPURIK LK PPN 1 L RPN TR WPy :
= : | 195G i A5l gl Byl ameld i, SO; 465 Jelas
HaAg) +-10,g) — HOW n AHP = —286 ki/mol |~ 2 Ut ipSaibamidl gl 423 505 035K e
A8lall pa s b ol 503 Cro
Aelazll ool A8Us (S0 (38 worvvevvverrienrirnnrreesssesresnnees SO;3 mlll &5l sgime

@the_garden_academy 0 The garden academy
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(oS3l Byl Sl

2852)) 31,5 dadasie g absl bl pasiu) deedad Py gl .
rad adadd) 5 Bl Glusd dadasid) lia P-l-*i-.’-—ulg 15 ,JL.HI i dwwlal
298 kJ sic L)

AH$ = —285.8 kJ/mol . 5Ll .LJ)

AHt = —241.8 kJ/mol a ;L) Als) L3 (L)

----- 0.0-—-——--- Al(s), Cly(g) 2083 &)l o)) asle S Aslad) LS) 25 JSLIL Gan
k- b)) Ll 3 o olie o pscced V) au)8lS e Jse 2l
o
£
2
% |
Lo b
‘ —704---%--—------ AlCl; (s)
25 sl m
Which of the enthalpy changes in the following Al calell 4 ghall siaddl B bl (e !
reactions does not represent a standard heat of ¢ ﬁH} Al oSS Sha Jaw Y
formation AH; ?
3 :
S{,) 3 "2‘ DI[E]‘ = SDE{E] dHf = —396 k]
S(s) + 3 Fy(g) = SFg(g) AH; = —1220 K]
1 .
NO) + 5 O2g) = NOy(g AH; = —58.1 K]
1 1 o

@the_garden_academy o The garden academy j @m.thlprdmudlmj.nﬂ 0009115591?4493




Which of the following thermochemical equations is Salial i e ) dagaa IO Ljhaldl Sl 41

correct based on the figure below?

AH; (5O5)

-~ J’ ~~~~~~~ ~-505(9)

Ss) + O2g) » SOy , AH% = -396 kJ

Se+ 3 Oyg—> SOy, AH% = ~396 kJ

Nm} + Om' > NO;(,} R . HO' - +33.2 kJ

> Nyg + Oz —» NOyg, AH% = -33.2kJ

@the_garden_academy . 0 The garden academy » @mth&prdin:ﬂdmrnldt G 00971569174493
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Regarding the compounds in the figure below, which of fdaas L5 oYl 41 olial AN o Sl Bty Lo

the following equations is correct?

B S—
AH?I(NO,)
00— N Ol S

AH?(50y)

J -
396 1 SOy0)
.l .

1
1 ENz(g) . 02(9) + 332 kJ — NOz(g)
| | 3

2 S(s) + E 02(9) +396 ki —» 803(9)

3 S(g) . 202(9) o 803(9) . AHn = —-396 kJ

- %NZ(Q) + 02(9) > NOz(g) " ﬂHu — = 33-2 kJ
1 only Jazd |1
2 only L0
1 and 3 3.1
3and 4 k20

(5)) @the_garden_academy Omeg::denlﬂdemy j @m.thlprdmudlmj.nﬂ 0009115591?4493




Which of the AH values given in the following reactions okl (309530 B i 3l el b ) AH o8 50 q;i
represents the standard enthalpy of formation

¢ NO: Sl AH,
AH  of NO: compound?
1
EN;(‘] + OI[E] - Nozm AH = +33.2 kl
1
NO{:} + EOZ(!} -2 NOzm AH = -58.1 kl
AH = —199 k]
AH = +33.2 K]
AH = —58.1K]
AH = +66.4 K]
Which of the enthalpy changes in the following Bl Jig 6l cllelall A (ghall gl 3 Syl (e s
reactions represents a standard heat of formation (A H,“) dald (peSa

(AH?) 2

OFe,055 — 4Fey) + 30,5 , AH = 1625 kJ

CO{QJ + %sz} B E— COE{Q] : AH=-283kJ
1
- Nz{g] : 3 Oz{g] — NOE{QJ . AH=+433.2 Kkl

25{5] 2z 302[9} —_—, 2503{9} ; ﬂH = _?92 kJ

@the_garden_academy i 0 The garden academy } @m.thnprdmudlnw.nﬂ e 00971569174493




Which of the following represents the standard enthalpy of
formation for the compound formed in the following reaction?

2200, + 0y, - 200,, AH = - 568 kj
b Nyg + 20, = 2NO;, AH = + 66.4 K]
¢ 3Myg +3Fay = HFy AM - 273 K]
d S0y, + H;0, — H;50,, AH « - B14 K]

) (gl MH&FW&ME

Which of the enthalpy changes in the following reactions s S 00 SO @l 2 glhall soadl 2 Sbadll S 41

t2

:'.CO{“ + 2NO o Pm— :CD;W_. + th} , AH=-385.4 kJ

represenis both standard heat of combustion and Tlaa Gl (g Blag L8 Gl
slandard heal of formation?
1 2503(9] * 01{9) E— 2303@] , AF ==192 k)

Hg{g) g % GZ{E] _ Hzﬂm .

AH = -286 kJ

1
Hyg) * 5 Oz9) — H20(

AH=-242kJ

(©) ethe_garden_scademy | () e garden academy

@m.thcprd-naudmr.nlt_ @ 00971569174493
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de ol daugis =

daled) i3 el yeer £ JSAJI W

oe il Se @b ) dlelaz])

sae B eis ol SleeS)) Jelad)) de
3,28 ol bl o) alelaz ) asL)) =¥ g
ay 358 S i) B s i

16 48 .49 ,50,51
Jelail! e yuo oye puail!

Eﬁmﬁmjﬁﬂéhjha M‘gﬂ.ﬂ_ﬂ’l &Ldﬁwm_ﬁ aS =] de yed) Jacegie

e § Azmsld) alod) g adelasll o)l leeST Suxy 130e

[ mol/(L.s) 3u>gllileges dic maadll iy a3l Busg (9 (nre ks ol Alelaze 35ke 2S5 3 il ga SlesS Jelad Jeladdl Joas ]

e a3 [NO] Jio alel] 2leasS apall Jo> ol 631

Jelaztl A pue Jaigin wibunae! Jla

CJdelatl de e Jume casl e Jelazll ey e cnansill sy M 0.010 950,00 =11 030l aic M 0.000 g2 NO S, o, 13}
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Joe L)) de g Jow g dJolae

—— Alreactant]
ate = A7

Alelise dole 385 4 ,:.,J peind) B Al reactantl
e B i) S AL

7255 oS eledly (C4HoCD Lssed) sl oo Jelis o Juelald) de v Jaw gis ol
MOI/L S 5u54: doglaed) duayll 5,520 JMWs Jelaz)) dc

el e g Jaw gis il LI Jedad! 0 SLL! 3 e

H2 + Cl2 — 2HC] Je i) G youi aliles

[HCll «m [c1,] (M [Hlv
0.000 0.050 0.030 0.00

0.040 0.020 4.00

sl S aslgl) o) LB LSyl ez 2 Hp c¥ses ane 1ae Jeladl) e pu dawgie cows) .1

ol axsl) HCI ¥ ge suss aie 1jess Jeladll de o dawgio olS 15) (gdaed .3
¢4.00 s ~ HCl .55 L .0.0050 mol/L.s
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35 ol 13) B g A An) 28Y) cubuad) G Jelas)) dc pu dawose s
200s ;2050 M 1100 M (4 iz A

leSI Jelol) de o e jead calS

.S SA alelazy)) asl)) 55,2 sy A — B
e deisd dc ,w g dc ) b &Hlae Se
B L)

[12] sz 15 + Cl; = 2IC1 5L Jelaant 3

42 0.300 M )} 2235 0.00 e 0.400 M s
ly ¥ Jelaz) de o dawgio cows) .2a.3s 4.00
s JS 2L aSlyz )

Mg(s) + 2HCI(aq) — Hy(g) + MgCly(aq) J=ls 2
s9r0 dmg Jelud) &lss 3 MG 26.00 g 2y
dc w Jawgio cows! 450 g as 2 3.00 min

¥l a233) s Mg 2l

3a>gs Lpne yecad)) die aic w b 322 K auie aoli))
?h,jdigj‘,;jhmdy
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Using the experimental data in the following table, Daads Jelill Aoy asgia IS 1 ¢ BN Jgaall 3 da el UL Laadsd
if the average reaction rate for the reaction, expressed in 0.05 mol/L.s (g5l a3l NO i¥ge damy aic

moles of NO formed, is 0.050 mol/L.s , what concentration of ?0.100 s 2 NO €5 s
NO would be present after 0.100 s?

0.5
0.2
0.02
In the gas — phase reaction |, + cl, —» 2iCI I, + Cl, — 2ICI Sl Jelall o
[I, |changes from 0.400 M at 0.00 s 0.00 s 22 0.400 M (e |5 25l 385 yuam
to 0.300 M at 4.00 s. 4.00 s ‘f 0.300 M ‘:“

What is the average reaction rate over
fMOI/L.S 52a9: daglaall duiajll 50l DA Jeliill de jus Jasgie L

the given time period expressed in mol/L.s?

0.0250

0.0350

0.870
0.690

@the_garden_academy o The garden academy @m.thﬂprdmludlmr.mt e 00971569174493
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In the gas—phase reaction : s Yo T « 1 T : il delall 8

I, + CL,>2ICl DCIS2IcH -
[1,] changes from (.400M at (.00 min to (0.3840 M 0.3840 M 1 0.00 min xie 0.400 M (e [15] e
at 4.00 min. 4.00 min &
What is the average reaction rate in moles of |, consumed iSlgieall |, C¥pas Jelill de ju Jasgia e
per liter per minute? faady 81 alll

+(.004 mol/(L.min)
- 0.004 mol/(L.min)
+(0.01 mol/(L.min)
= 0.01 mol/(L.min)

What is the average rate of a reaction Aol Y| Sl G el 4o i dau gl L
between hypothetical molecules Xand Y| 1.00M e i X S 5050 YiX
if the concentration of X changes from 200s 2005M
1.00 M to 0.05 M 1n 2.00 s?

A. 0.233 M/s 0233 M/s . A
B.0.475 M/s 0475M/s.B
C. 0.125M/s 0.125M/s.C
D. 0.95M/s 0.95M/s .D

@m.theprdmludmpmt e 00971569174493 _
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i S13e 2] ) Ulad 05 g Ueliiad Sy v kst o ) (polonih 8l U] ool )5 4; CHM.5.4.01.002.03 433 el + oSN
17 51,52
ezl Az my Jnntizh Blls e ANl iens CHM.5.4.01.022.03 6 JEally 5 JEal + ol i
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Using the two figures below, which of the following is correct?

Energy of Reaction

_i.-ll.h.ll—-

—— AU e—

Alelasl) shgll

(1) JSau
fiqure (1)

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

(2) JSaD 3 aBlh e Laiy (1) JSAN 3 a3l 3l

Energy is released in figure (2) while energy is absorbed

in figure (1)

(1) JS20 3 a8l i Laiy (2) JSAN 3 38l 3l

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

energy in figure (2)

(2) JSa A Lauial) Gl (e sl (1) JSAN A L)l d8l

The activation energy in figure (1) equals the activation energy

in figure (2)

(2) JSal A Japlinl) d3l (ol (1) JS2N 3 Lol a3l

Ul (d) pusll B Ciasall piballl ¢ e Jols gl ¥ 1

Why the collision fails to produce
a chemical reaction in the figure (d) below?
® - 0 (b
© oo ® 0 &3 ¢
@ Oongen m— o ory — = —
Collisian Rebound Cobision Rebound
acload 34, P . EEY
0o d
D’ G’ S - | P& S«
e 2
y
A. Incorrect orientation Tanua b sl A
B. Correct orientation faa slaly! B
C. Insufficient energy s b adh ¢
D. Sufficient energy LTI,
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Which of the following is correct regarding the reaction  $sLal bl aujlls Jiadl) Jelialls 3laty Las mosa b Las

represented by the graph below?

4 3 2 1
: Jassnl Gl Jelnd e 2300 a5
F:u:.':ts Activation energy Enerq;#rele-aﬁed by VISR St A
Reaclants
reaction
Wl s Al Al Lsnd Al R
Uelad syl e = 2l 5
—— Energy released by Activation energy Products
reaction
azinl) dila il delall o dpalll 2
Aol 3l
Activation energy Products Energy released by
Reactants
Jeldll e daalll L) 2l sl Al
Alelind g
Energy released by Products e Activation energy
reaclion

Which of the following is correct regarding the two
figures(l and 2) below?

falial (2 51) i€l Bl Losh praaas L Lea g

—— YT —e
Resction progress

Fiqure 1 8.0

In figure | the reactant molecules collide with enough
energy to overcome the activation energy barrier
and form higher energy products

liall A4S Ay el Slije pilax | JE2
28 A0l (s e iyl (55 Japtind Bl Gala e

The activation energy in figure | larger than activation
energy in figure 2

2 JSal 4 dastal) 3Us (e a8 | JSAD 3 daptiall 0l

The reaction in figure 2 is exothermic,
while the reaction in figure] it is endothermic

l.iJth.“ -"JLL: Mql,_hm
Ball pale 1 JSA 3 Jelid Ly

In figure 2 the reactant molecules absorb enough energy
o overcome the activation energy barrier and form higher

energy products

lal] 4418 Als el Sl el T S 3
A Bl 3 ol U5, Jutall Ul Gala e
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Rate = k|JA] — Rate = k[A]"
Jelanl Aoy e alelasl) 3ol 5S35 il Al ddyme I (e ladazs Sy (s Alelane 3ol Jeladdl &g,

o3 JS1.  Rate = klH,0,] 32 Hy0, 186ax) dc ) (4518 €131 1 L

lesd) g ! 3 e LSy e Sl oo J) pass 16 JsiJi »
2 .aS855 de ,wy H202 5255 o 3,500
sas Aldl g ) alascul @uadad

08 Leace adlan¥! Jeladd) e u

150 mol/L ol [HzOz]

1.00 2.00 3.00
[H,0,] (mol/L)

Sy iy Jeladdl de o (il 98
Ayl 0938 §dux e IS Alelazll slgeld il f gema (2 GileasS Jeladd ST Jeladd! A,
do¥ dyudl e s cdleline Bole o AST e Sames (W oMo latl Lo gras s AleasSt cMelatl o ST

aA + bB — wlg Dlelas Iaiay b ga aola ST dolall sda (3

Obelined! ool ¢S5 [Blg [Al o Us e A ) alad) (G galad)
P e lal 55 8 1 g M ¥l jea ) B g A
i g o e L

Rate = k[AI"IBl”

A Lo JS 132 ) lelid) slad) o 52815 (B K o Juals g3l Jelaz)) e

L 23 34 [i-::ul -..J-"'-l
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2NO(g) + 2H2(g) — Na(@) + 2H,0(g) Jle
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A e NIE d

Rate = kINOJ?[H,]
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The rate law for a certain reaction:
is Rate = Kk[A][B]?
if the concentration of B is halved, and all other conditions remain

unchanged, how does the reaction rate change?

Decreases to a quarter of the initial reaction rate value

Quadruples (increases 4 times)

Decreases to half of the initial reaction rate value

Doubles

e del 4oyl (408

Rate = K|[A][B]? s

¢ Al AV CagHlall JS cutig il I B S5 J5 1)
¢ Jeldll doju puam as

391 Ao pud) ad ) ) S

Sy payl e lian

ASaY) depudl dad i J) B

The chemical reaction -

: e Jelial

2NO(g) + O2(g) — 2NO2(g)

has the following rate law Rate = k[N0]?[0,]
if the concentration of NO decreases by half, what

happens to the reaction rate?

Rate = k[N0]?[0;] A deyudl (558 &
¢ Jelal dejud Giany 13l ccialll JINO 385 ais 1)

How the chemical rate changes if the

H;072 concentration decreases to one-
half?

A. Increases by one and half

B. decreases by one-half
C. Increase by one-half
D . No change

Reduces to one—half calll | a5
Becomes double cinall maal
Reduces to one—quarter all ) ais
Remains the same o LS i
The rate law for the decomposition of H20; & Jei 5‘*#_&133 o
H:0; is expressed by B
Rate = K[H20:]" Rate = kK[H20:]’

IS5 LRaddd) 1) Jelill) A5 e AL S
feiuaill J H20;

M"iﬂphﬂlﬂ; A
—aalll Jaas JiE B
el o dla 5 C
»2IY . D
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Rate = k[A1"[B]” dcpudd alaldl Ogslall aA + bB — e sl deladhl § 55
a0 ) de puudl| 210 R 3uS S | (SR 38
(mol/(L -s)) | [BIM) " [AXM)
2.00 x 1073 0.100 0.100 1
400 x 103 0.100 0.200 2
16.00 x 103 0.200 0.200 3
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arasa) alan¥) Sle ) dny b pasawl bl il bl) &3 ,a0
J93s dAe di Q._....L'v]' .aA + bB — ol ¢ Jelazll dac ) gold
(0.220° = 1 Bl Jopus o iyl coluap Nt iy oadibd) 13|

' (55.6)° =1,

Aol Ao puid) | (1A% 38 S | (PIALN) JuS S a
(mol/(L-s)) © [BXM) - [AXM) &

2.00 x 103
2.00 x 103
4.00 x 103

sa CH3CHO(g) — CH4(g) + CO(Q) Jelull e, ol i&s
Sbl) JLSY wleglad) oia aasaul R = k [CH3CHOJ?
.alﬁ:i &__.____U_-,._;_ll

ey SLL)

lﬁ;l.ﬂ.‘l“l‘ lﬁ_,—u-”

[CH3CHOXM) o1acu%) 58 sl

{(mol/(L-s))

2.70 x 101 2.00 x 10-3 1

10.8 x 10~ ™ 4.00 x 1073 2
8.00 x 10-3 3
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Hos oo Lpade Jgasd @ 4 Jooor 5 dvo o) bl
(285 s5a50 5l > a5 auc (CH3N2CH3} ul:.._...ah;ﬂ
assza) CH3NLCH3(@) — CoHe(@) + Ny(g) alslanl
e paadl 5eo8 Wasa) SbL)

Je ) A pw | SIA0Y) S S

- g - " %.#J’ gJ
Spiachy =2 - [CH;3N,CH,]
25 x 10— 0012 M 1
mol/(L -s)
50 x 10-¢ 0029 M 2
mol/(L - s)

de ) ol ded lusd 4 Jedand) 3 bl aasal)
K e g

095 Leaze Jelash) e s Lo o Lgeins 350,00 a5 s aue
‘a..i.:.'-..'....u} 0.048 M [v-) CH3N2CH3 =y ‘2,51.1.:.31*1 5 2|
4 Jaaad) o2 bl
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Given the experimental data below, use
the method of initial rates to determine

the reaction order.

aA + bB - products.

Experimental Data

Triai initial (AHAM) | IniSal [E)(M)

Al
B. 2

(.3
D. 4

Initial Rate (mod/{L-s))
200x 107
200x 107
400 x 107

Sl podd) A jh andio) colial Al L) 43
1 Je il A0S 45 01 waadd Ay

aA+ b g5

FRANGE, | JFIPRes [ IR, (R QT ) e, (R 9T
LANAY)

(mol/ (L. LBICA)

4.D

Use the experimental data in the following table.

What is the rate law for the reaction?

aA+ bB — C aA+ bB - C
Experimental Data 4w il <l
2y ae_yud Sy S S Sl Zsad
Initial Rate Initial Enncentrati'un Initial concentration Trial

mol/(L.s) [B] (M) [A] (M)

8x107°® 2.4 1.2 1

4x1078 1.2 1.2 2
72%10™* 2.4 3.6 3

@the_garden_academy

Rate = k[A]*

Rate = k[A][B]

Rate = k[A]“[B]

Rate = Kk[A][B]?

o The garden academy

o Sl Jsaadl 8 dawyanl) cililad) axssal
flelall de pudl (438 La
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Given the experimental data in the table below and using the eyl displa Laaiadhy slial Jyaal o Aempadll SUl) 48 e

method of initial rates. Al aY

What is the rate law for the following reaction? T Jelill de ju (9l L

(1 ol Dam 4 (alid) 1 5955 330 (gl 2maall)
(Hint: Any number to the zero power equals one)

aA + bB — products(xs)
Experimental Data dap 2l Sl
oy dsydl S S Sai S i
Initial Rate Initial concentration [B] Initial concentration [A4] T‘:‘:
mol/(L.s) (M) (M)
2.00 x10°° 0.100 0.100 |
2.00 x107° 0.100 0.200 2
4.00 x1073 0.200 0.200 3
Rate = k [A] [B]
Rate = k [A]* [B]
Rate = k [A]
Rate = k [B]
Using the experimental data in the following table, flelill depudl (gild La ¢ JGI Jganll 4_-. dauyaall Sl Laadnid

what is the rate law for the reaction?

3.00x107° 0.273 0.273

1

3.00x107° 0.273 0.546 2

6.00x107° 0.546 0.546 3
Rate = k[A]

Rate = k[A][B]

Rate = k[A]?[B]

Rate = k[B]

@-uw.thepmm.m_ @uusnsssnuﬁ
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Write is the rate law for the following reaction el de ju  oil8 s

A +bB +¢C ——- > Products(zi!sidl)
315 e 38 [C] S [B] S U[A] 2
Initial Rates Concentration Concentration Concentration Trial
3 0.4 0.763 0.273 1
9 0.4 0.763 0.819 2
12 0.4 1.526 0.273 3
6 0.8 0.763 0.273 4

Rate = [A]? [B]? [C]?

Rate = [A] [B]? [C)?

Rate = [A] [B] [C]?

Rate = [A] [B]? [C]
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:&MMHEJ}!@E}L&@;}LE@%L@ A—B Jelazll Jull duw de

a9 dedas (s e la) de pud! Geold
e pead! Jigd Ratfe o) ea k ¢ e laa) 3k 355 Jia [A]Rate = k [A]

ol B alelaz ) aald) 585 s b L dasly dgdas e Jeladl) dc

83020 byly> Ay wie Aelazll slgl! 181,59 Jelazll Aoy w oo A8Mall sums Loue ded 9o g dus gadl 4 pudl Culi ga k 50,11

L [ 2 2. i _1
L/(mol.s) 41 L</(mol<.s) 4l s B LBk sl B ) TR B e Tl il

(mol/Ls sl M/s (2 3c,udl Bu>s— mol/L ol M (2 5S7l 5059) (K Sl g 7 iz Joazll anseisl

K 8u>-s Jelidl 4, | aeyall Ggil3

Rate = K[A]°

Rate = K[A]

Rate = K[A]?

Rate = K[A]?
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The following decomposition reaction:
2H;0,(aq) — 2H,0() + O,(g)

is first order, and the graph below shows
relationship between its rate of decomposition
and its concentration, when [H,0,] equals 1.50 mol/L

Which of the following is the correct unit of the specific

rate constant k?

Initial Reaction
Rate v. [H,0,]

Initial reaction rate x 10°
(mol/L-s)
. 8§ & B

100 200 3.00
[H,0,] (mol/L)

L/(mol.s) L?/ (mol’.s)

:‘;n:m SiEall Je s

2H,0,(aq) — 2H,0(1) + 0(g)
Aoy O AR 2Ll Sl i)l gy ¢ Jod ) RS (e
1.50 mol/L ssbs [Hz07] &S Lanio <2385 4SS
K Lo gill dojudl cyll Aasaall Baagll & L Las !

1
d_
g %Y 0.600} — S —
13 oo
® 0200
0
100 200 3.00
[H,0,] (mol/L)
g S

Which of the folowing is not true about the specific rate

constant (K)?

$(K) dus gl Aoyl coliy Blat, Lagd Lmimio ] (b Loa g

a- It's unique for every reaction and has a variety of units.

aalizzs Slo>gdd g Jelas K new -a

b- It changes when concentration changes

ASAN a2 pas -b

c- lt changes when temperature changes

3yl Ay i ek -C

d- It has a large value when the reaction is fast

oy Jeladdl 98 Lasie By 4ol 4 -d

What is the unit of the specific rate constant K for a

reaction that has the rate law: Rate= K[A]?[B]

098 4 sl Jelail] (K) aee ol Ao pud] CuliBusg (2 Lo
‘Rate= K[A]*[B] &< yuudl

a- s’

i

5 =-d

b- L’/(mol’.s)

L*>/(mol’.s) -b

c- L2/(mol?.s)

L2/(mol%.s) -¢

d- Mol/L.s

Mol/L.s -d
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el Eudaail de ) pladay dlelicad) Balal w85 o - Bl S s lelial) Elaalll L S0 Lelis)) B8 e e CHMLS.4.01.020.08 kil + 2 S 4+ SBEN ai
22 b6 67
" doanprtll bl o Jelial) Aot Jleasll Jolitll 46 e mmnms CHM.5.4.01.020.08 gl + 2 Mo + SN i
T i e
1.00 |
0.80
= .
E -— ) o)
5 :
= 040 ’-:.'-‘JL-‘-"'H fn.m).ﬂ e (Aax] of) Bouze buslg dhaay Liaty H,0, J}_S:;,.'i ‘3 ! Jusae
0.20
FE N e Lazll _ﬁsmﬂﬁ-ljfijh.ﬂ QEHE ;54,.1-? :qu).b.l &wwi 3.1‘-wa¥ _u".L':d"_’L-S.H
0

0 1 2 3 4 5 6 7 8 9 10

(5) (e 3d!

o degul) e al) oy NO 3 asl)) a5l Hy 3 Jo¥) 25,0 ga 58 Il Jelod)) duddondd) & 3le L)) Sile puw oolusos

290 x 102 (L2/(mol2-s))
2NO(@) + Hy(g) — N,0(g) + H,0(g)

oo dlclaz ) slge)) dudasull) Lesse dlelazd) slgedl 5.8, Jelaz) dc puw casas!
[NO1 = 0.00200 M , [H,] = 0.00400 M.

ddaoul)) e i) A s lussnd 32 9 31 Gl gusd) (8 Gliaagd] 351 iy 2 Jlo (B A ) (9508 oS!

@the_garden_academy

.Hz’ NOCE-_I‘J-EL'I:U

[NO] = 0.00500 M 5 [H,]1 = 0.00200 M .31
[NO] = 0.0100 M 4 [H;]1 = 0.00125 M .32

5 9.00 X 107> Mol/(L+$) ac ) culS 13) 2 o3, Jlis o Jelazl) INOT oo 155
.[H;]1 =0.00300 M
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Ayl 5139 Aiw]_3udls] il

a5 ) ey A 3 Je¥) as )l e AB (eSd B g A s Jelad) s
ic o Lo .0.500 mMoOI/(L+S) gsluws K .acgd) ac ol =it B 3 ¥
S[A]l = 2.00 X 1072 M, [B] = 150 X 1072 M 5% Lonic Jelazl)

i s posdeslS) (3 Sl Gy ) AL seaS) uals
248 x 10~% mol/AL - min)

alslagl) lang ancas 3] > a0 e

o2 UJ_;T| as J e el Jelaz)) +2N205 — 4NO, + 02
' N,Os —J Lslams¥) 55,201 LS 15k .N,Os

a2l 98 Lo .dpcgil) de pual) colh caas) .0.400 mol/L
Caclu 1.30 audl Jelazh ), 2l aas [N2Os]

'P':L’Jl 15|...||'=.'n_; EJL_.....AJ'
NOxg) + CO(g) — NO(g) + COxg)

9B 33a30 3yl > Ao we Jelad) ac o esle
aslany) ac .l L Rate = 0.50 L/(mol-s)[NO,J?
¢ [NO,] = 0.0048 mol/L 455 Livie Jelazll

oa A+ B+ C o mlg Jelazl dac ) oeld
Rate = k[AJ2[C]

k=692 x 107> L2/Amol?-5s) sLs 13

,[Al =0175 M, [B] = 0.230 M,

Sadasl)) Jelaz)) ic o Lo [C]= 0315 M

is :

Rate = k[B]?[C] Rate = Kk[B]?[C]

If k=6.92x10 7 L?/(mol’.s)
and [A]= 0.175 M, [B]- 0.230 M ,[C]= 0.315 M.

What is the instantaneous reaction rate?

The rate law for the reaction: A + B + C — products A+B+C-oFs :delallic,d 458

L 9

k=6.92x107 L%/(mol*.s) oS 13}
[C]-0.315 M. [B]=0.230 M« [A] =0.175 M,
eaall Je i) Ay A L

1.15x107° mol/(L.s)

8.77x1077 mol/(L.s)

6.41x1077 mol/(L.s)

5.01x107° mol/(L.s)
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- el - (Al slgally dhelicall Slgall) 2SAN  pomia plisaialy Jlaa S0l O Uieay CHM.5.4.02.001.05 iR s

slged! ;uS15 yadlsn 2 JSiJI ®

Oe o8 caladl 3 N2y Ha) aletazy)
gzl S35 (NH3) bl 555 5155

5505 pead ol Y5 dlelazl)) slgl)

B Lpaser sl

ASled) o g ) pgd (o aSE 2
7315 3 L) g J) play S TS
Al pad asall) sledly dlelazd) slgd)

Joo 3 o Adiledd! pow g Silladasegdly JISSY) pgd (re ASLY)
Sdazaigd) das) gue le Olasud) Juo pad caliss calS ahaaidd) Ll

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

In the diagram below, what do the horizontal lines on Oa Oa¥! Gailad) 3 3aE1 Jagladdl A1 Lealiad AL sl 3
the right side of the diagram mean? 1 Ak ps)l

Reactant and Product Concentration v. Time

OThe concentrations of N, and H, are zero Do gsls Hy o Ny 58155
The concentrations of H,, N, and NH; become LS NH g Ny o Hy 3805 muad

Ocmstant

O All the reactants are converted into products 353l dlga ) Aelidl gl J€ Jgas S

OH;. N, and NH; concenlrations conlinue lo change el A NH; 4N s H; 815703
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The graph below shows the change in the concentrations of

reactants, and products during the reaction of nitrogen and
hydrogen to form ammonia.

Which of the following is correct?

Concentration
o A

IF -'!NI

Aanldlly dlolidl Mgl 3815 s sl Sl el el
! 28V Oumgruglly Cuag il Jolis Dla
Toma gl s

The concentrations of the reactants decrease at first

The concentrations of the reactants increase at first

At equilibrium, the concentrations of products decrease

At equilibrium, the concentrations of products increase

— T o)) —

idal) b Alelid) dgall 3815 el

) 3 Aol syl 15 AT

sl alsall 5815 el GIEY) e

A5 gl 305 5 ) e

In the figure below, in the area indicated by the symbol A is

—mﬁ

O9Ss A el Lgall Liall Adhaiall B csliai Jeil B

e ——

A - The concentration of the products equals the concentration of the
reactants

dleliall dgall 385 (gl 433U dlgall 585 — A

B - The concentration of both reactants and products remains
constant

25l 3l Jgally Alelmd) Jgall 815 B

C - The concentration of the reactants decreases and the concentration ‘-L'.\:lm" -31)-‘“ ).-?5"9'-" X -3__:'}5_5 ale Ll -3‘_9*“ J;‘SU-" uaih“ﬂ —C

of the products increases

D - The concentration of the reactants increases and the concentration J‘J‘“ ):‘S!LJ:‘ '!L'l".\'.i_g 3l Ll -""‘_9-‘]" )§Lﬁ 3l -"::f-" -D

of the products decreases

o -

axalall
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Which of the following represents a chemical equilibrium state? ¢ ekl o Y e i L Laa 4

The reverse reaction happens faster oY) Jelidll e @ gl el Jelidl Soay ®)
than the forward reaction

Both the forward and reverse reactions gulall y ala¥) Cplelidll (e JS il gy O
have stopped

The forward reaction and the reverse reaction i Ao il Sl Jelill y el Je il Siaay O

happen at the same rate

The forward reaction happens faster Sall Jelid) (e ¢l alal) Jelidll Siaay O
than the reverse reaction

Which of the following is NOT a characteristic of LI ol i) patiad G el b Laa
chemical reactions that reach equilibrium? £ s ) Joas A
The temperature must remain constant i)l ndiden O
All reactants and products are present, e 231 ) gl 5 el ol sl a5 ol — O

and they are in constant dynamic motion 4l 48530 4S a8

The reaction must take place in a closed system i a3 Jelilll Sy iy O
The reactants and products must be AUl ol gl Ao linddl o gl 5 85 5 any O
in similar physical state gl A s 8
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SR
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‘ - ( Keq ) iwailazall sk ol daliil § Ol oy ead 53 CHM.5.4.02.005.02 Colipala + 2 Jlis + SN i

90, 91
" el e o155 ¥) pulad
C>HsOH(l) = C2H5DH(g) bt e
AL s ggl—m‘n -‘:JI:':Iii e B LA
Sl de o (CoHSOH) JsladU L))
el G a8l GIEY) Via e
wgilazs ai Bl 3all) ocsl.n
.[CzHgﬂH{g]‘] sle bazd Keq asia;
C,HsOH(D
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ Laic wiltia pnd 15591 o

O cul et LS e aSE Y A Anl aaad LapnSl s 9 LraliS g LanS )5 auas ol ge alibad) slghl g Adiall 5ighl

13l Lea JSI puilmill e 015391 Culd plas s

C10H3(5) -._—"’ CmHa(g) 2N3HC03(5) NazCOg(s) i 3 CDZ{Q) + HZO(g)
CaCOsls) = CaOfls) + CO,lg) FeO(s) + CO(g) = Fels) + CO,(g)

I t) 2515 cunSa) 35l50) SLe me cabliall spaad) Jelas, jedmmd
RIS | ) o g Batead] 28508 Blalald) S AFRCL)

@m.theprdmludmpmt e 00971569174493
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Which equilibrium constant expression ke, doesn’t

represent the corresponding balanced chemical equation?

(NH4),CO4(s) = 2NH,(g) + CO,(g) + H,0(g)

MgCOs(s) = MgO(s) + CO:(g)

2NbCly(g) = NbCls(g) + NbCls(g)

fal ALl digjeall Ailaskll Aslaall Jiad ¥ Koq oY) calh yusas (g

keq = [NH5]?[CO,][H,0]

keq an [Coz]

| INbelg]INbCly)
€q —  [NbCly)?

- [03]?
[02]3

Keg

In the following table, what is the incorrect equilibrium

conslant expression for the corresponding reaction?

Jelil) maaall 0 AVl 3 Le o JBD Jpall 3
Talila) (g3

| SV e e

| equilibrium constant expression
|

Reaction el&ll

Keq = [CaHSOH(g))

C2HeOH(I) = C;HsOH(g)

INH,J*
N:][H,)*

K.q-

Ni(g) + 3Hlg) = 2NHs(g)

[H,)?[H,S)*
[S2]

2H,S(g) —» 2Hyg) *+ Sy

[N,)*[H,0]*
[N2H,4J?[NO, )2

IN:Hyg +2NOyg = 3Ny + 4H,0y,

(B)) @the_garden_academy .
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In the following table, what is the correct equilibrium

constant expression for the corresponding reaction?

G Jelill manaall GV Gl e Lo ¢ BN Jpaall 3
falls

F P LRt T Jo\all
| H,][1,]
s H-lg) + 12(g) = 2HI(qg)
HIT 2\g 2'g g A
[ Na,CO,|[CO,]|[H,O] 2NaHCOsls) = Na,COsls) + CO,lg) + H,0lg) 8
[NaHCO,J’
[g;]][[g:? ] CO(g) + 3H,(g) = CHa(g) + H20(g) c
[CaCO,] CaCOs(s) = CaOls) + CO,(g) | »°

What is the equilibrium constant expression
for the following reaction?

Cio * H2O¢)

[CO ][H; ]
[C [[H20]

[H,0 ]
[CO][H;]

[C ][ H,0 ]

[

[CO ][ H, ]

[CO ][H; ]
[H20 ]

e Nl Jolall oY) eyl s L

CO(g) + Hy)
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dogma Byl ey ik OTYN gy puilgalle 65 blelinadl 810 sllas | die lelaca Balal OV 655 L CHM.5.4.02.006.02 Calidai + 3 Jta + S0 e

H.,|? "
ulﬁ?‘ AT _;,F.Sl_’.:." —als |."|J .Keq — [IEIZJ][I;]E 3 u'_‘,:-.'fl i;l.l-l-i'l‘ _,:u_I.'-J Keq :I-Q:_lj ifl_u.i}‘ alﬁ"l i;u‘:i i-l-_d

INHs] = 0.933 mol/L, [N,] = 0.533 mol/L, [H>] = 1.600 mol/L

0.0627 mol/L = [NO,]; 0.0185 mol/L = [N;0,] bl plasaul 18 ae,ux) Alad) 3 51530 Keg cus)

0.1839 mol/L = [H,]; 0.0613 mol/L = [CO] sl }-mg 1C dpusyazl) Al uj sl Kegq cosus)
0.0387 mol/L = [H,0], 0.0387 mol/L = [CH,],

d’L..uS Keq 3 900 K 5l > a0 e ol 3Y Als U".! g = COC|2(g] - CO(g) & Clz{g) Je Lazl) LY
' SCOCly — o 3¥1 35,5 L3 .0.150M a Clyy CO —J o)3¥1 1815 ol 15) 8.2 X 102

:gJL'..” Jelazl) 400 K soc Keq aed cus!
0.135 mol/L = [PCls] L5 15) PCls(g) = PCls(g) + Cly(g)
0.550 mol/L = [Cl2] 4 0.550 mol/L = [PCI3] ,

@the_garden_academy o The garden academy @m.thﬂprdmluqu.nﬂ e 00971569174493




The reaction below reaches equilibrium at a given Aisa 3y A0 e OBV Al N el Jeldd) Juay

temperature. Using the data in the following table, H,S I V1 585 Lo JUI Jeaad) cilily lilga

what is the concentration of H,S?

Sy cul
M.} CS; ] [CHJ oW (WO
Equilibrium constant
0.0325 mol/L | 0.455 mol/L | 0.0820 mol/L 6.50 x 1073
0.0310 0.425 0.845 0.165
The reaction below reaches equilibrium at a certain temperature (Aina Blya Aoy 3o G5V Ala ) ol Jelal Jeas

2NbCl, @ = NbCIjm + NbCIS{w
, Koq = 6.90 x107%, If the equilibrium concentrations are: red Y Sl el 0 Ky = 6.90 x107%

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

What is the equilibrium concentration of NbCl,? NDCI, I o)=Yl 585 L

5.65 mol/L

4.98 mol/L

2.75 mol/L

1.69 mol/L

(5)) @the_garden_academy Omeg::denlﬂdemy j @m.thlprdmudlmj.nﬂ 0009115591?4493




The following reaction reaches equilibrium. If you know Syl ol caale 13 (oY) Al ) SN JelE ooy
thal equilibrium constanl K., of this reaclion is 8.54

and the concenlrations al equilibrium are as shown in the
lable below.

LS oY) ae 38100, 8.54 o Jel@l I3y Keg oI5V

ol Jpoad) 3~y

What is the equilibrium concentration of H,S (mol/L)? Mol/L saay H;S J S5V 585 L

CH4(g) + 2H,S(g) = CS,(g) + 4H,(g)

2.4x107
1.3 x 107
3.5 x10™

1.7 % 107°

[CS;] 0.0375 mol / L
[H.] 0.0450 mol / L
[CH.] 0.0105 mol / L

At 350°C, keq = 1.67x1072 for the reversible reaction
2HI(g) = Ha(g) + 1:(g)

What is the concentration of HI at equilibrium if [H,] is

2.44x1073 M and [l,] is 7.18x107° M?

3.24x10° M
1.05x107° M
3.99x10° M
1.75x107' M

SV Jelall keq = 1.67x107% ¢ 350°C xic

2HI(g) = Hafg) + 1(g)

Jaiag 2.44%1073 M ga [Hy] jlaie 13 oY) 2ie HI €5 L

¢7.18%107 M sa [I,]
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The reaction 280, + Oyq = 2805, reaches
equilibrium. If the equilibrium concentrations are:
[SO,] = 0.0170 mol / L

,[02]= 0.0230 mol / L

Keq is 4.32

What is the equilibrium concentration of SO; in mol / L

0.0411

0.6850
0.00536

0.9970

dls J Jua ZSOE{Q} + 01[91 =n 2503{91 Jelall
g OV e 5uSHall Culs 18 ()Y

[0,] = 0.0230 mol /L 5 [SO,] = 0.0170 mol / L
4.32 s Jelall 1agd Keq OBV Cuilly

¢ Mol / L 5aag; SO; I oI5V 385 Lad
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© © f

| 77 i pliss § Bylyondl dmps i 3 b CHM.5.4.02.003.04 15914 ool + LLEN ai

Sl Gilays § culpaall
Ol oy ol35¥ s g0 (1o S i Byl Sloys (3 sl

CO(g) + 3H,(g) = CHy(g) + HoO(g) AH® = —206.5k]
srsmsssssssemmsssssons (G35 s ylay ABLIS Say 9 Bybyoel] cccvnnenneissonnnns Sl 1ia
(oW Jeladdl §) alelata 5ole 5! (3yUalt Jelashl §) Bl 3LeS 5yl el 3 pSazhl eliSay
OI5Y) g gay Byl
Al Byaumy Byl el ez g0 olzei¥ § o13Y) A 3] i Q70 pllas ) 3,1l 28La| e 13)
S @bt deladl (Lo 8Ll i 55 oS
Keq s 550yl &)
e Sl 9 Keq 2agd 51055 o135¥1 Lads 3 aslaid) cooly LiS Keq Zad § i die iy 3y yoed) Aoy 3 i (&

Leie Keq 2y sla35 ol jlad pend! Jeladht 8

S0 Jelaz)l cleg pung aie 14 JS i) ®
" aslj) a3l 1is pslu oo ples
3, o0 ald! Jelaz)) olas) 3 ol559)
romed) ad) 3L e aysel) s (g
Asc ,_:,,J-J'l - as) dads) pas ﬂOg

i al_;::'z'l ,:,‘1’ {H} L) 8 axny
dsl,mll sstall Jelsall olaal L,; a3
osll pae N2O4 J) NO; Jio tos

N,O4(g) = 2NO,(g) AH® =57.2K]

3 JE | SOOSIRSPPOY <% | [ P - DUTIY-3{ O | SNSRI I\ B P V-1 | JPC I8
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53) 0l aslls Jelas sl cals Jabs
Sl J) )3 a1 ) @ 5‘-':; j; Owesd) I G5 as13)
@ CO(g) + 3H,(g)~= CH,(g) + H,0(g) + 3!~ © :.)> + N,0,(9)—= 2NO,(g)
5l o) as s a8,
Oed! ) 015580 ds13) 3l ax s yaas shaed) I G559 asl3)
© CO(g) + 3H;(g) = CH,(g) + H,0(9) e +N,04(g) <= 2NO,(g)
30,500 dx 5 gans

The reaction in the equation below is endothermic. Bhall Lale slial Alaleddl & Joli

Which of the following is correct? " i
N204(g8) = 2NO2(g) AH® =57.2K] Tmaia Skl s

O a A

Sl g Y 2l ki plaa B Jelmll gley aay e
Placing reaction vessel in a boiling-water bath the equilibrium shifts lo the left

Uiadl dga Y 2l 280 3 el dley aay e
Placing reaclion vessel in ice the equilibrium shifts lo the right

2 Ol el (Al plaa 2 Jellll dloy pas 2
Placing reaction vessel in a boiling—water bath the color 2 appears

2 0ol ek Bl A el glog aay 2ic
Placing reaction vessel in ice the color 2 appears
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The following reaction responds to changes in

temperature in a remarkable way. What happens when

the reaction vessel is placed in ice?

(ddagale disyhas 5)hall daje A Sl JG) Jelidl) i
Talll i Jelidl oloy auay Jie i 13k

NOy(g) = 2NOx(g) AH" = 57.2K]

e
colorless

The equilibrium shifts to the right and the

concentration of NO, increases

The equilibrium shifts to the left and the

concentration of N,O, decreases.

The equilibrium shifts to the left and becomes

colorless

The equilibrium shifts to the right and becomes
reddish—brown

A
reddish—brown

NO, 5S35 dajg uadl s OIEY) £ 1

N2O4 555 Jasy Hlegdl sa5 OISV =1

sl e sy Sl 523 Y i

panall Sl Osll 2133 Caadl sad OUEY) 2 15
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@m.thlprdmudmw.nﬂ e 00971569174493




The figure below shows the following endothermic
reaction at equilibrium at room temperature.

What happens if the flask were placed in an ice bath?

Co(H:0)¢""(aq) *4CT" (ag
-

dapd A oY) xie Jull shall gald) Jelall sbial JSAI may)
=l 4 paes A Gl iy o0 1) Saay 13le Ld3jall 5))s

[

COChz- (aq) +6H20(|}

The equilibrium shifts to the left and the pink color

Increases

The equilibrium shifts to the right and the
concentration of CI” ions increases

The equilibrium shifts to the left and the

concentration of CoCl,*>" ions increases

The equilibrium shifts to the right and the blue

color increases

@sl sl Ijag Slgd) sas AV 1

CI™ 20)5lSl Cligd 35 2ajag Osad) s OV 23

CoCl*™ cilissl 385 alajeg Hleadl gad GIEYI ~ 13

G sl F3ag ciaadl g5 Y L
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(e pld ) (Jaiall) gl § sicll Sl migy CHM.5.4.02.003.03 13 Bads S ai

il g exall § !

CO(g) + 3H2(g) = CH4(g) + H20(g)
.......................................................................................................... Au3Lad! sl alsll S50 suay Wslall § &t alelasll aloll w50 s ()18
Jaaall slasl cele gl 380520l Ll Slegur @olojl LS slesdl ohaz an poliats G 5Ladl Glagus sie (e daiay Laall
(——- D= - ) B - {5 ES| JEA PYSRE SRR PR T BNy { Y D ERPE NN RIS E R WP [N INOF S Y-S0 RX SOt r]

¥ga due e calisey LAl alelazll olgll g0 e oS > G kas oYl asly) dl gogew ol Als § allas e Laaally ezl puds

O3 e 40U 6T LS e Tnially el § ol il ol olall b e dands ga 5Lall o¥ga sue o8 13) Ll asslal) azstadl il

o 3
CcoO '% | H,0
®
o

CH;

| Has Jas¥) ) GuSoll dai SN RTINS | JUTS CPRVE LR EAR Y
olp Al 3 Ha 5 CO o Jelad)) dasall e 33309 pasd) Cra alaul Lle agond) Cansig qileu)

el e AT dlasacy L) e JSAT § dseslill Mgl ilinye sae (o ()18

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
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E r
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- - - - -
- -

@the_garden_academy o The garden academy @m.thﬂprdmluqu.nﬂ e 00971569174493




2 & O © f

In which of the equilibrium reactions below, does sl J Jelal eleg ana JidB (525 colial oY) cDlelis gl 2
a reduction in the volume of the reaction vessel result in el A€ iy ol s SV
a displacement of the equilibrium to the right and the -

amount of product increases? (455 BHha 4550 i)

(at constant temperature]

PCls(g) = PCl5(g) + Clx(g)
CO(g) + 2Ha(g) = CH;OH(g)
Hy(g) + Clalg) = 2HCIg
2N,H4(g) + 2NO,(g) = 3N,(g) + 4H,0(g)

What is the effect of decreasing the volume of the Salial i) dakal e Jeldl ¢lej ana Juli 356 L

reaction vessel on the equilibrium systems below?

CO(g) + 3H2(g) = CHa(g) + H20(g) 1

H,(g) + Cly(g) = 2HCI(g) 2

The equilibrium in both 1,2 shifts to the right Caadl 462 2 91 e S A OIEY) 210

The equilibrium 1 shifts to the left and the total Sl Sl¥se dae Jajeg Hladl dga 1 OIEY) # 1

number of gas moles increases

The equilibrium 1 shifts to the right and the total Dl E¥sa 220 Jaug Cpadl dga 1 G5V #1550

number of gas moles decreases

The equilibrium 2 shifts to the left Sl dga 2 1Y) #1
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Regarding the equilibrium systems given in the table below. sl Jgaall & 3lell oY) aadaly sl Lad

Which of the following is correct?
T:_ﬂ..-.n qit._: (PWY ‘:‘i

H,(g) + Cla(g) = 2HCI(g)

250,(g) + O2(8) = 2504(g)

N2Oy(g) = 2NO2(g)

2ZN;Hy(g) + 2NOy(g) = 3N2(g) + 4H,0(g)

Increasing the volume of the reaction vessel

| N4 Y dal) casa JelEl clay aaa 32U
shifts the equilibrium 4 to the left Sl A 4 LI Aal] G sloy paa 52Ls)

Decreasing the volume of the reaction vessel Spadl A 1 V) dal) G Je il clog ana il
shifts the equilibrium 1 to the right

Increasing the volume of the reaction vessel

Oyl UJ! 3 u!y'\f'r aal)l casa: Jeldll clog a2 HL}J
shifts the equilibrium 3 to the right

Decreasing the volume of the reaction vessel Sl M 2 V1 el e Jo il olog ana i

shifts the equilibrium 2 to the left
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Qs pllai § [Aadl Sale Abl) gl dacls dale A1) gl dlelica Sols Abla]) ASA0 3 adcll M ms e CHM.5.4.02.003.02 12 B+ oS al

+++++++++

.ﬁﬂikﬁ@kﬁggﬁ%ﬁgi L:,.\Luq.ﬂlbl_.h.man.U M colopwzt! 1S5 de adelasll Slowsed! (o Slesliadd! sue doiay

adelaill slgll AdLs)

OE e S5 g alelazll sloll clarue oy Uladdl wlasliasll sue Heall e dspwe clelazll (e gl 78,5 85L5;
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CO(g) + 3H,(g) = CHy(g) + H,0(g)
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Which of the following factors shifts the equilibrium
in the reaction below to the right?

CO(g) + 3Hig)

Adding a desiccant to the reaction vessel

Increasing the concentration of methane
Decreasing the concentration of CO

Decreasing the concentration of H,

= CHy(g)

SV 2L G AN Jalgall
eonadl dga sl Jolinl 3

+ Hy0(g)

Jolial sloy 4 chine Jalo 2il) -
Cludl 585 L)
CO <5 Ul

H, 3835 MLl

In the equilibrium below, How is the increasing of

the concentration of N, gas affects the equilibrium?

N2(g) +3H2(g) &=

Np Cums il 5le 55 80L) 55 o bl oy 3
SO Al e

2NH3{9)

A —The equilibrium shifts to the left

Dbl ol GIEY) aiage 7 — A

B — Increases the concentration of H,

Hy 385 e 0B

C —The equilibrium shifts to the right

Opaall 523 V) audage 2l — C

D — Decreases the concentration of NH;

NH; 5S35 0e J& - D

In the following equilibrium reaction:
2S02(g) + Oz

What is the effect of removing O, from the

reaction vessel?

The concentration of both SO, and SO3; does not change

The concentration of SO, decreases

The concentration of SO; increases

The concentration of SO, increases

;g.ﬂi.!l OV W Jelis <

d
F

2S0s3()

fleldl ele g o0 Oy A1) 5 La

S03580; 038 385 mu¥Y Q
SO; Eisaw O
SO; XE530% O

SO, xSy O
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What is the effect of a catalyst on a chemical reaction in equilibrium? O e 3 SleS Jolf o sl il

Speeds up the reverse reaction ] Sall Jo il Aoy e a0

more than the forward reaction
i__,,,...A...ﬂ,"s Jelill Ao pu e

A e el (S5 Jela)) Jua
The reaction reaches equilibrium more quickly o ol E -

Speeds up the forward reaction S ale¥) Jo i) Aoy (e

more than the reverse reaction
‘;...S'.JI Jdeltill 4oy se

Changes in the amount of product formed A5l Aanldll sald) 4 & gy
Which of the following increases CH;CHO production in Oy Jels 43 CH;CHO ) saL) I (525 .J.L Las L‘;i
the following equilibrium reaction? eallall

C,H,(g) + H,0(g) = CH3CHO(g) AH" = —151kJ

Decreasing temperature  5)lall 45y e | ]

t9

Adding a lot of water  ¢lall (e 2l 8L
Adding a catalyst Hlaa Jale dals)

h | & | W

Adding a desiccant e Jale dals)
Increasing temperature 5Hhall 4y a3,
1 and 4 4,1
1 and 2 351
3 and 4 4,3
4 and 5 554
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