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Gl ot | [yl cal) ) | )l s

N ils | N\ akeil6 |\ kel

(e.g. Q:ngT)Q}uLUJH Leadiie allsdl (2Dl s A s 2 el e ?_*111 Joleall Jag

Two pieces of aluminum and iron were left to sit in il Sl a8 eadll 3 aaaslly e,;e‘m Oa Oliakd c€5
the Sun at the same time and for the same length of oadly Lghha A3 233 Al () wasdl daddd A0S Lo cdia il Saall
time. What is the mass of the piece of iron (g) whose $asialy) dakd 5)ha 3250 80L) ke

temperature increases by the same amount as the

piece of aluminum?
2l pssiall) oLl

Iron Aluminium Subslance

e
........... Q/‘_W Mass ausl
C 0.449) 0.897 Aucsill )

Specific Heat J/(g. °C)

" 30.0° 9 Q.o{y AT

ng(:(lm AT 456 O A
= 0897 X 4F X 30 = 1264.7 ]

535 0 B

,g)é\c?/: C "N
joed? = 0.449 XM K30

m:a/f).q(}
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2
3ol allas o 8 il daglie 5 Le salal A il 5 ) jall oy d83all Caay
Equal masses of metals given in the following table were left to Sl Jgandl 8 a)lsll ch3lall (e dsgluia S i
sit in the Sun at the same time and for the same length of time dnal) saall Getty cudgll Gui b aadd) o
1 'h-ﬂ“\ (godadll | g aaadl | gasdlall S
<\ 0.240/| 0385 0449 | 0.900 J/(g-°C) 4esdl 5,)al
Which metal is the highest increasing in the temperature? fplall dajy A saly el al bl

Aluminium (spaslall O A
Gold asd O B
Iron (shatadd O c

Silver () Aual)

3

Ay oo Ll dan 2l A Aaill o) gall g dleling) o) gall oloall gl ¢ alall JSAI Sus a5 ol allEalall sl all sy all Clle il aa gll Al Cilabaae JiEsg o
45 g Jelall alall 2 ) jall 5 finall sl g

Which of the following is correct regarding the diagram (2) 5 (1) SNy Sl auslly Blaty Lo mana G Laa

and figures (1) and (2) below? _ \/ ~ \IA/ ¢5La
oo s< %>

Figure (2) £

The graph shows that the reaction is exothermic paindy phall e Selall o Sl o) gl O A
and is used to warm cold hands in figure (1) (1) oS0 3 ool fpad) Al

The graph shows that the reaction is endothermic pidudy plall pals Jelddl o Sl pus)l) miagd

and used to warm cold hands in figure (1) (1) s 2 Sas,ld wﬂg O B
The graph shows that the reaction is endothermic padaudy phall sals Jelal) of Sl sl it
and used to cool the leg of a person in figure (2) (2) S A paddl) Gl 2pal @
The graph shows that the reaction is exothermic padldy B delall o Sl el miagd D
and is used to cool the leg of a person in figure (2) (2) S B padld) Gle al O
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(2aaill 5 ol 5 ooty LAl salal) Vs ol paal A ) s Eilie Alila (S

Which of the following processes are endothermic? (@R L—ﬂ'tn}-ﬁ. Gl lleall g

(P e 5727 CH5OH() — CoHsOH(g) o
5>/ b S NHsg)— NHy) 2
P\ D5 U NaClls) — NaClf), D
- 4
- - L{ CsH2( 1) + 8032(g) — 5CO:(g) + 6H0(I)
¢>) QO (\D\J'\;\ —_— ——y °

land?2 251 O A

2and 3 332 O B

land 3 351 @

2and 4 492 O D

5
What mass of methane CH, (by grams) must burned Y s s Al (wllall) CH, Jéx/mus L
b ——————
in order 1o liberate 3564 kJ of heat? 5l e 3564 kJ O‘/
Pe——
(Molar mass of CH, =16 g/mol) (16 g/mol= CH, 1 &sal) 2k<¥)
Substance salall Chemical formula il diual AH g (K] /mol)
Methane (i) CHy(9) -891
_ % —~3564 _ 49 49 OA
N = A~ H = 7 =4 wm

%: NX mm = 4 X,é_—_gq(j 649@

469 oD
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Jeliill () pall o sinall HA oy can (5838 clala pa

Using Hess’s law and the changes in enthalpy for the cOlelall g)hadl (gaall & Shzalls pw (el st
following reactions: ;A
C(s}+02(g) - COg(g) AH = —393.5 K]
1
2 X Hag+5 Oz — H20p) AH = —285.8K]
_, >( CH4g+20; — €Oz +2H;05 AH = —890.8K]
What is AH;r for the following reaction? 7 A Je Ll AH} dad La
< C()+2Hy — CH AHp =77
OREL T ML) fe
£
2~

Craff —5 05 BH=-TBs ~74.3 kdfmol ©_AD
Mo 4 —s 275 D =2%-295.8
5 OB —> OHW%AIJ”+5j§?,18q

‘C_+ 2Hq —> CHy BH:’%.BK\)

kd /mol O B

-181.2 kJ/mol O C

-233.4 kd/mol O D

7
gg.ul.:\ﬂ'l @ujﬂhﬂ@gﬂﬁ Qﬂéﬂlﬁjﬁ.ﬁ@ 3
Which of the enthalpy changes in the following Dl i L0 cOleldl) A ghall ghaddl A Shadl e
reaclions represenis a slandard heat of formation (A He) Aol 0S5
(AHF) 72

JFe,055 — dFe X 30,4, , AH=1625 kJ A

@+t 309 —=2CO0s . AH--283kl B

23(5) + 3og|g) _—’550399) ' /_\H s ‘792 kJ C

3 =

3 f\ji(g) + —O&" = ?—NOE(Q) , AH=-+33.2 kJ
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() 5l e de gana ) SEAYL) AS ALl gl 6 el L

In which of the following processes a decrease falladll g 1) A Oleatt Giaagy 46N Slleal) P
_M_-',-\/-\-/-\_/ = =
in entropy of the em osqurs?

S 8—p 31—sg >G> AS=—

NS =

NS = + H06) — H,00 O B
NS=+4 HOy — H0e O C

e r——
AS=— Hog— Hon @ D)

9

SBE e Al Lalal Jelall S 1) L 133ss (Celsius sl Kelvin 2) 50 sl 3a 05 ¢ AH GAS elhe) ab Loxie « G ¢ 5 all &8kl i3 cavay

For a process if you are giv ion below. colil il ghaddl ;-.,J..J 13 e A B
(aH=-27.6k) (AS = -55. 2 JK
[coo

Which of the data in the following table is comect? Yiaaa I Jyaall A5l Sl s &

Process spontaneity

( +1.93 kJ nonspontaneous  isan e CA Oz)
b
-1.93 kJ spontaneous  iulit B O
+75.1 kJ nonspontaneous aslat s Cc O
-75.1 k) spontaneous  Aslb D O

AG= DH-TEHES
= (- 23.€) — [(Sﬁ) ( oo )J = \Qj\g,l, JEJ
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=5l K Jame ) Alelaiall o sall I3 Jane alasiuly Jeliil) e ju Ll gie Gy

In the gas — phase reaction 1, + cl, —— 2ICI I, + Cl, — 2ICI Sl delall i
[1;]changes from 0.400 M at 0.00 s 0.00 8 22 0.400 M e |, 3ol 5€5
2 e On 2l S e
to 0.300 M at 4.00 s. 400s 50300 M Y
=

What is the average reaction rate over
fmol/L.s Baag daghaall dnajll small Pla Jelill 4oy Jaugia Lo

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

\Qa_re _ NS o4-03 0.0250 ,(@

= Q.025

o H 0.0350 O B

0870 QO C
0,690 O D

11

Al 4y las Lals g 5 ) jall Aslall Ellelaill 5 5 ) jall 3o L) Clelatll Clelaill iy

Regarding the figure below, which of the following is correct? frma bl L_gi ¢ ol UKL 3hen Lad

Energy of Reaction

e e

ey

—— e L e —_—

Reaction progress

1 indicates products while 2 indicates reactants Ao liad) dgall Ao 2 30 Ju %&a 1 230 Ju O A

4 indicates activation energy while 5 indicates energy B Je 5 80 Jy L Lotal Gl e 4 80 Jy (/‘)
N TN e —————|
absorbed by reaction delall gt Al —
4 indicates activation energy while 5 indicates energy Al e 5 a0 Jy leiw Lotol A8l e 4 350 J O C
—r et ——
released by reaction delall e 2L

1 indicales activated complex while 2 indicates reactants e laall slsall o2 23501 Jo Loy Jadial) %@Jﬂ Ja O D
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JQEJHALJA\_:D:_AJL_LJLC«M1 ‘)JS'I du%_)u_“\._ﬁ.@

 asl) Jeli)
2ZNO(g) + O2(g) = 2NOx(g)

Rate = k[N0]?[0,] A Aoyl 05l ol

delail de yud Chas 13l ¢ <l e GO NO S 55 Caelad 13

<8> D & e 6 el de jucelai O A

8 delillic muelas O B
g\ygdauﬂ\&ﬂq;m@
o 30 27 Jelilll de yu Cacliaw O D

13

Jeliie J sl Lasd Jelai) 46 ) soaail 2005y e o) 43y, Cala gy

Using the experimental data in the following table, flelall deydl (gld La ‘v_il:\n Jganll @1 Al Sl Leadsid

what is the rate law for the reaction?

aA + bB — products
Al deyudl Y S Y S Ayl
Initial Rate Initial concentration Initial concentration Trial
(mol/(L.s)) ) [A] (M)
3.00x107* 0.273 = 0.273 1
6.00x107 0.273 ¢ 0.546 2
6.00x107? _ 0.546 0.273 3

R =k[p][8&] Rate = k[A] O A
"

N
C/J"CA I CJ\/B J»SA@ —
s il Rate = k[A][B]

W)
Q} A BBB &—Ag%
QL_} S o (mo o<uen)  Rate = K[A]”[B] e C
&\0_?{5% Z A6 &3-273
X\ @‘213 9 :‘LQ)V\ Rate=k[B] O D
2 =(2) Lo—
W =
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: ‘flﬂ.qﬁl Jeladll

2NO + H2 = N.O + H.0
Al de ) ) 5 4l

Fe: k [NOJ? [H2] )k
e ll de yull el

k=2.9x102 L2 mol? s

- Ml e lindl 58 5 vie Akalll Jelidl) de s canea)

[NO] = o 002 M [H2] = 0.004 M

Rale = (24 xp") ooz> (0. 00d)  smxirmaes O A
= 4. 64 X \0 646x10°molL'st O B

4.64 x 10 mol L-1s" @

8.54 x 106 mol L-'s-! O D

15

simall Jeldil ¢ Jalnal) seaally ¢ Jags gl salall ¢ (Uag¥) 5 5haall) Jelidll de jud sonaall 3 gladll rdvies Jelis 4l Aladiuly cada

A SN Dlshazt G e SN Ul O Cads 13
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(Keq) colaio 2 alliy Gulaie ol 3 Al el o) ) Coll el (S,

What is the equilibrium constant expression 2 0 Jelall VN1 el gumn e
for the following reaction?

X /4 +HOq = COp + Hyg)

v~ [C][H,0 ]
S ol ;] oA
9
(O B>
[CO][H, ]
[CIiH;0] o C
[H,0 ]
[CO1[H2] O D
17

kjgllz\'ﬂ;lg\ L‘Jl.}j\h” ;'.\LI_;I_.‘I J‘.C ( Ju&ﬂ Jn]\_l_ﬂj [3 .1:..&....':.11_5 ’Q;A_h ‘. 5)1);_“ 2&%‘)_‘: ‘-}*"S‘Jﬂ‘iy ‘):_1;;:\]1 )Si C‘}ﬁ%

Which of the following increases CH;CHO production in Y Jele A CH3CHO £ 80l ) (503 oL Laa __gi

the following equilibrium reaction? el

CoHy(g) + HO() = CHCHO(®) AF =C15LkP > /\2

Decreasing temperatur‘e=_%'\);_n dx)a uan;.(J_D
Adding a lot of water\‘-ftn O el A3l ;2)
Adding a catalyst 32 Y 5la Jale 38l | 2
Adding a desiccant ‘4_:;:.;4 Jale ddl) | 4

1 and 4 4,1 O A

1 and 2 2,1@

3 and 4 4,3 O C
4 and 5 54 O D
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O3V aie slanall & gill G 5 e linall 380 5 5 o) 3Dl dad ) SuYh &5l 5 Cleliiall S0 5 oy

The reaction below reaches equilibrium at a certain temperature clims Blpm dags 2ie AV Alla ) sl el e

= NbCly, + NbCls,
» Kgq = 6.90 =107, If the equilibium concentrations are: igh Y 581 culs 1Y ¢ K = 6.90 <107

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

Whalt is the equilibrium concentmthL? ,;;L';:‘a"l 3l L
Ko = [Nocls JINbads oA

2
[Nb d(73 1.69 mol/L OB
—— (0. ¥50) Co,@_‘gga)

AX = - 5 4.98 mol/L @

X = 4.99 WQ/L 275 molL oD

19

Ksp 212Y) Jeala i Wk go 3l Qi 55l (€ el (G150 e slaie YU) DI5Y) cany

VAN
What is the solubility in mol/L of lead bromide PbBr, at 298 K? ?(molfL s2ag) 298 K @u_n_ﬂi iag 3 Asdll La
—_——
if K,y = 6.6 x107% Kp = 6.6 x107% i< 13)
—

PbBryg) = Pb¥(eq + 281 @

3
Ksp= 4 X

~6 3 0.018 OA
66XKlo = 4K on OB
XZO"OJZ 0.030 OC

0.012
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Qsp 3 Ksp k_l_\_ﬁu)l.njll L_u.LJjJ LOJLJ:J‘ L_SﬁJ'L' d.c.) Y (J x._L.\.u'lJB JS.A:\JM_\LS.A‘_\LJ
)
{lQom L
If an equal volumes of the solulions 0.0322 M CaCl. and a8 5 CaCl; Jas Jm doglada spna Lals 5 13
0.0145 M NaCH are mixed, a precipitate of CajOH); o a3 0.0145 M 5,65 NaOH glass 0.0322 M
is predicted. Which of tha following is rue? s 4:'1-‘ " ‘g| .Ca(oH); 5 --»--Eb e
Solubllity Product Constants at 298 K for the 3 GajOH), oSl 298 K 1o i3y Luala oyl

compound Ca(OH); (Ksp = 5.0 = 107 _ 2 Ksp = 5.0 = ll}"]
Gsp= [™] YGHJ 2 -
%Og?wﬂ eldSXle| - 3.5 X |0

oo
Osp=2.5= 10 and a precipitate will not form ey (98 Yy Qsp = 2.5 % 107 OA J
Qsp = 2.6 = 10 and a precipitate will form riealy Jpay Q8P = 1.6 107 O B
ep = 4.9 = 107" and a precipitate will form ey 9y @5p - 4.9 % 10710 O c
@sp = 8.5 x 1077 and a precipitate will not form dy (55 Yy O p = 8.5 x 1077 @
=

Do Gp P Gsp

S | 0551/2 GeiGuid| § Tl Femtudd (g bt

\Q’,i/‘)’

l\_/'
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