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Q.1: ***++ BONUS *****d,cqill 5)l,2Jl Specific heat

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

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

What is the specific heat of the alloy?

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

Learning Outcomes Covered

CHM.5.4.02.006
CHM.5.4.02.010
CHM.5.4.02.021
CHM.5.5.01.002
CHM.5.5.02.006

O O 0 O ©°

a.

0.129 J/(g-°C)
b.

0.235 J/(g-°C)
C.

0.380 J/(g-°C)

Mark(s): 4/4

(0425 g 3360 g L al i
Sl Bl A0 J& ¢ @l
18.7 OCJHJ:LQ ;LA.H gb; 3‘_19.‘1 J‘.{):i L

fa<ucd)

4.184 (J/g.°C) -



Q.2: )yl ysuuiall Calorimeter Mark(s): 0/5

Which of the following statements is incorrect &jm'l il Jgm Annia o2 Aalll o jlead) .__gi
according to the foam—cup calorimeter? figsdy Eladl LS e

Learning Outcomes Covered

o CHM.5.5.01.002

a.
All reactions carried out in it occur at constant pressure culs darn e alalay elie lall Atea a3
b.
Used to determine the specific heat of unknown metal aglea et 3 dac gl 3ilaldl asaand aadne
c.
The data to be collected is the specific heat ol Blall 3 lgmea st Al ciblall i
d.



Q.3: duwlidll oSl 8)ly> pggée Concept of standard heat of formation

Which of the enthalpy changes in the following

reactions does not represent a standard heat of

formation ﬂHf ?

Learning Outcomes Covered

o CHM.5.5.02.006

1
NO(g) +5 Oz(g) = NOyq)

Al el & gl gaall b ol e
TAH; Gl (368 glm Jid Y

AH; = —273%]
AH; = —396 K]
AH; = —58.1K]

AH; = —1220K]

Mark(s): 5/5



Q.4: 3)ly=U yolaJl Jelaill An endothermic reaction

Learning Outcomes Covered

o CHM.5.5.01.004

Mark(s): 0/5
In the endothermic reaction shown below, eslaa masall Hhall Laldll Jelall 4
What is the heat flows direction? e5hadl Jiml slasl Le
eotigell Dllwes Uhobs por )Wl JwsSg)iud o buls
a mixture of barrium hydroxide and ammonium thio
crystals
wib) 29!
a wet board
From the beaker to the wet board and water slally ada il ozl ERCUIN
From the mixture to the universe Gl M Ladall e
From the wet board and water to the beaker eI ) Sl ada ) zalll e



Q.5: 5lj3Vl dolsii The equilibrium systems Mark(s): 5/5

Regarding the equilibrium systems given in the table below. bl Jaaall 8 salall o)) Al sley Lad

Which of the following is correct? _
?c__ta..l..a ;__;LJ Laa __;T

Ha(g) + Cla(g) = 2HCI(g) 1
2504(g) + 0a(g) = 2504(g) 2
N2Ou(g) = 2NOx(g) 3

2NzHy(g) + 2NOy(g) = 3Nz(g) +4H.0(g) | 4

Learning Outcomes Covered

o CHM.5.4.02.021

a.
Decreasing the volume of the reaction vessel ceadl ML oY) el nd e lill clog ana (Ll
shifts the equilibrium 1 to the right
b.
Decreasing the volume of the reaction vessel Sl 0 2 R Al s (ol oy e
shifts the equilibrium 2 to the left
. e | T { e
1
c!
i Increasing the volume of the reaction vessel
: el U3 Y Al e ol clos ana 525
. shifts the equilibrium 3 to the right
:
1
1
L T T
d.

Increasing the volume of the reaction vessel
Ladl N 4 oY) 3l e Jalinl) ole 5aLs)
shifts the equilibrium 4 to the left Sl 4 LR 2] sy Co i) clo a5



Q.6: ***** BONUS *****3,)=l] yolo Jclai An endothermic reaction Mark(s): 0/4

The reaction in the equation below is endothermic. el ale sbof dlled) & Jolil)

Which of the following is correct?

N204(g) = 2NO,(g) AH® =57.2k] s Al Lee

Ol auxe A

Learning Outcomes Covered

CHM.5.4.02.006
CHM.5.4.02.010
CHM.5.4.02.021
CHM.5.5.02.006

o 0O o0 o

2 0slll ey fAle plea Sl cleg g 2o
Placing reaction vessel in a boiling-water balh Ihe color 2 appears

2 sl )‘.L;e.nu 4.'1‘_15151! ﬁ\‘«jc—-'ﬂ, e
Placing reaclion vessel in ice the color 2 appears

Sl dgn BV 2l AL les A Je il eloy s 20
Placing reaction vessel in a boiling-water bath the equilibrium shifts lo the left

Csall Agan RV 2 B 3 el eles pag sie
Placing reaclion vessel in ice the equilibrium shifts lo the right




Q.7: yud ;s Hess's law Mark(s): 5/5

Using thermochemical equations, 1.1l and 1l below, calaal I 1 Al Asbesll i aleal Gadiok
What is the AH® value for the following reaction? Sl Jolill AH® fatt L
=]
=7
CIFg) + Fyg — ClF5 AH® =?
! 20F, ) - Oy + 2F5q) AH = -49.9 K]
L 2CIF, + 0y, — Cl,0,, + OF,, AH = +205.6 K]
m 1 3 -
Learning Outcomes Covered
o CHM.5.5.02.002
a.
+422 kJ
b.
+394 kJ
: -139 kJ
d.



Q.8: 55)WI 85LsJICold pack

Which of the following represents the cold pack process? Sl salaSl A Canan ) Aleell (B L Las ‘__;i

&l Eslas
INSTANT
GOLD PACK |

4
B .‘i_ NH4NO3()

wis o Inner bag of water

b L

S W | elall go (p515 S

:’.:'__?-\"”' it
| JeINGLE USE ONLY~/

Learning Outcomes Covered

o CHM.5.5.01.006

a.
NH{_NO:; (s) — NHI{’aq) + N(];(aq] Al-lrym <0
b.
i NH,NO;3(, + 27K] — NHI(aq) + NOE(GQ)
C.
NH4N03(5) + 27 k] - NH;-—(aq) + N[);(ﬂ‘l) +27 k]
d.

NH,NOs(,, — NHj,,, + NO3

4(aq) 3(aq) AH,,, = —27K]

Mark(s): 5/5



Q.9: =l ino Jelai The reaction of rusting of iron Mark(s): 5/5

Equation 1 represents the reaction of rusting of iron, coaadl Taa Jelin 1 abled) B
while equation 2 represents the reverse process of caall focal Auell abaall 2 dlileal) i Lo
rusting of iron. Which of the following is correct? tmnia b L

4Fe(s) + 30,(g) — 2Fe,05(s) AH = —1625 kJ 1

2Fe;05(s) — 4Fe(s) + 302(g) AH = 1625 kJ

12

Learning Outcomes Covered

o CHM.5.5.02.007

a.
The reaction in equation 1 is an endothermic and Bl Cane Vs ladl pale 1 AL
does not occur spontaneously

b.! ;
iThe reaction in equation 1 is an exothermic and Lol Gaansg B))all 5ja 1 Al
occurs spontaneously

C.
The reaction in equation 2 is an exothermic and Gilah ¢y s 5ylpall 3jUa 2 dlale

does not occur spontaneously

The reaction in equation 2 is an endothermic and Lilah Gy Bl jale 2 dala

occurs spontaneously



Q.10: dileus)l gaogll d5Ub Chemical potential energy Mark(s): 5/5

Propane gas CsHgis used as a fuel for cooking and heating. Asxilly ghll 8 a4

Which of the following statements is correct?

! S o3a s Laddg )l 8585 (angyuglls (sl 3 s oo A8l
Chemical potential energy results from the arrangement of carbon and hydrogen atom:
of the bonds between these atoms

. Bl Hgaa b Ol Jads) (8 Al pnsl) &8

Much of the chemical potential energy in the propane bonds is released as heat

Learning Outcomes Covered

o CHM.5.5.01.001

a.
land Il sl

b.
Il and IV IV I

c.i
i |, 1l and Il s <llel

d.

I, lland IV IV 3 <ll<ll



Q.11: 3Vl Cub yusi The equilibrium constant expression Mark(s): 5/5

What is the equilibrium constant expression g Akl Jolall el el s L

for the following reaction?

Cs T HOp = CO) + Hy

Learning Outcomes Covered

o CHM.5.4.02.005

[CO ][H, ]
[c1[H,0]

[CO ][H; ]
[H20 ]

[CI[H,0 ]
[cOl[H2]

[H,0 ]
[cOo][H2]



Q.12: dyilisJl Olysuudl Nutritional Calories

Which of the following contains the highest

nutritional Calories?
Learning Outcomes Covered

o CHM.5.5.01.001

?Cal i) el e Bl sl o giay L Lea

10 Cal

9600 J

1000 cal

Mark(s): 5/5



Q.13: duwlidll o ¢Sl 8)ly> Standard heat of formation Mark(s): 5/5

Using information from the figure below, cslaaf (<A Gibily Gadnd

Which of the following statements is incorrect? FAama e Al bl gi

Al 039Sl Byl
Standard Heat of formation

+33.2 NO(a)
AMHTINOG.)

0.0 - - Nztg). Ozta). S0
=§
1 AHI(SO,)
Learning Outcomes Covered
o CHM.5.5.02.006
a.
AHg of both Ny and O, less than AH of NO, NOy) JAH, e d dg
b. ;
| AH; of S ) less than AH; of SO5 SO. 1AH
C.
;_\.H; of NO,, is positive value because the formation reaction §hall jale NOyg) (sSs Jelas oY s
of NO, is endothermic
d.
AH; of SO; is negative value because the formation reaction Bhall )l Jelis SO54) (s Jelis oY Ll

of SO;( is exothermic



Q.14: 33V 2L 33l The equilibrium shifting Mark(s): 5/5

Which of the following factors shifts the equilibrium S Al G A algal) .h_g?
in the reaction below to the right? ¢ osall Aga ool (olil) 8

CO(g) + 3Hxg) = CHi(g) + H,O(g)

Learning Outcomes Covered

o CHM.5.4.02.021

a.
Decreasing the concentration of H, Hy 585 dils

b.
Decreasing the concentration of CO CO sp M-

c.
Increasing the concentration of methane bl 385 il

d.



Q.15: Jeladl 4ilaly Reaction Spontaneity

Which of the following reactions would you predict to be GERb oS o adgm Al e Bls el o .__gi
spontaneous at higher temperatures? Pl Alls 5ja cila ) 2ie
2NH;(g) — Nalg) + 3H(g) AH, ., =92k) 1
ZNO(g) — N;04(g) AHp = —58kJ 2
CaCO;(s) — CaOfs) + COx(@) AH,,.,=178kJ 3

Reaction Spontaneity
e lil] 2566
always negative
always spontaneous Lals slabi b Ll positive g negative  _Jl
Learning Outcomes Covered
o CHM.5.5.02.008
a.
1 only
L 1
b.
2 only
Laad 2

e | —— R O Y Y e ek e eeemmmmmmmmmm—————

1
c.i

1

1,3

i 351

1

1

1

1

| T T T
d.

352

2,3

Mark(s): 5/5



Q.16: dlxJl Wlyei Changes of state

Learning Outcomes Covered

Which of the following processes have AH positive values?

o CHM.5.5.01.006

Mark(s): 5/5

Simga g AH a 06 A0l el

H;0) = Hz 0,

Hz 0(3) — Hz 0(1)

H;0@) — H;0q,

Hz 0[1) - Hz 0[3)

I and 1l

Iland IV

1l and IV

Vsl

Vsl



Q.17: jlaxJl A catalyst Mark(s): 5/5

What is the effect of a catalyst on a chemical reaction in equilibrium? foll Alla 3 Shef (ol Lo laall ST L

Learning Outcomes Covered

o CHM.5.4.02.021

a.
Speeds up the forward reaction STl el As e e L
more than the reverse reaction

el el By e

b.

Speeds up the reverse reaction T &l ol Ao e L
more than the forward reaction
k) ol Ao e

c.

Changes in the amount of product formed A0 gKaall Annll) salal) A& Byt

d.



Q.18: doglso jic 83lo Unknown substance

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?

Mark(s): 5/5

1 22.4°C (o duglen 5

3Ll 0 6.75 kJ Zoleal

Substance aa )| dasl| 2 sialV) Bl
Gold Silver Aluminum Iron
Specific heat 0.129 0.235 0.897 0.449
Learning Outcomes Covered
o CHM.5.5.01.002
a.
Iron Ll
b.!
E Aluminum asiel¥)
c.
Silver Sl
d.
Gold

)



Q.19: §)=JI d5UaJl Free energy

For a process .if you are given the information below.
AH = -27.6 kJ

Which of the data in the following table is correct?

Mark(s): 5/5

ool ilagleall culaa 13 ola Bee 3
, AS ==55. 2 J/K , T=535K

fhaaa JBI Jaadl 8 53l cliball 5 o

A'G i-.li-nﬂ Process

Aalaall 233120

Process spontaneity

A +1.93 kJ

nonspontaneous  iglab e

B -1.93 kJ

spontaneous  Aaslb

Learning Outcomes Covered

o CHM.5.5.02.009



Q.20: ;liraJl Methane

What mass of methane CH, must be burned in order to

liberate 10,692 kJ of heat?

Sl (o 10,692 kJ £ 1Y b s ) CH, ol AS L

Mark(s): 5/5

Molar mass Adgell 23S0 | AR (k] /mol) | Formula &l Substance sl
16.04 g/mol -891 CHq4 methane el
Learning Outcomes Covered
o CHM.5.5.01.006
i
1
a.;
1
i 192 g
i
1
1
L T T
b.
3854
c.
1.37g
d.

96.3 g



Q.21: (ileussdl yl35Y1 Chemical equilibrium Mark(s): 5/5

The graph below shows the change in the concentrations of Falall Alelinal seall 38hn n slf sl aell gkl
reactants, and products during the reaction of nitrogen and BRI Y Gyl o il Jolis DIa
hydrogen to form ammonia. fminia b Lae

Which of the fOHUWing is comect? -ﬂel(lanl and-Produn Concentration v, Time

—_—

Concentration
P

* E

— T ) —
Learning Outcomes Covered

o CHM.5.4.02.001

a.
The concentrations of the reactants increase at first Adadl A Aleliadl aleall S5 adbim
o B e e e e e e T . o .. . .y g ... B . .o i . ..o om0 .
1
b.!
i The concentrations of the reactants decrease at first Aladl A Alelaad) deall 3815 aBlim
E 3
1
[ o -
c.
At equilibrium, the concentrations of products increase Aanlall deall 3Slp il oY) 2o
d.

At equilibrium, the concentrations of products decrease Aanlll olgall 5uS)n adlem oY) e



Q.22: Qsp

When 62.6 mL of aqueous solution 0.0322M CaCl, and

31.3 mL of aqueous solution 0.01435M NaOH are mixed.

Which of the following is correct?

K., = 5.0 x 107® for Ca(OH), compound

Learning Outcomes Covered

o CHM.5.4.02.010

Q.. = 5.01 x 1077and no precipitate is formed

Q., = 4.55 x 1073 and a precipitate is formed

Q., = 7.50 x 1078 and no precipitate is formed

Mark(s): 0/5

0.0322 M CaCl, Al Jslaall 50 62.6 ML L3 o
0.0145 M NaOH _jldl Jsbaall (2 31.3 mL

frsnia b L ‘:,-"ﬁ

Ca(OH), osuliK,, = 5.0 x 10°¢

iy 555 Y5 Qg = 5.01 x 1077

) s Q= 4.55 x 107

aaly 555 Y5 @, = 7.50 x 1078



Q.23: *¥**** BONUS *****(5)|)=]| Sgixall (v ju2ill wlws>Enthalpy changes calculation

Using standard enthalpies of formation table below

sl AH; (ki/mol)
Substance
NOz(g] 33.2
H;0q -285.8
HNO3(,q -207.4
NO, 913
What is the AH:xnvalue for the following reaction?
Learning Outcomes Covered
o CHM.5.4.02.006
o CHM.5.4.02.010
o CHM.5.4.02.021
o CHM.5.5.02.006
r
1
a.
1
: -137 kJ
:
1
1
[ 1}
b.
-506 kJ
c.
+136 kJ
d.

+ 368 kJ

bl Al (oS Bim o8 Jpte L4

e dull Jolell AH

o

rxm

iad L

Mark(s): 4/4



Q.24: *+++* BONUS ***++4uilJ| Solubility Mark(s): 4/4

What is the solubility in mol/L of lead bromide PbBr, at 298 K? #(MoOl/L s1as) 298 K 2i= PBBr, alall awgy L0 L
if K, = 6.6 x107¢ Kep = 6.6 X107 IS 13)

PbBrz(s] — Pb2+(aq] + ZBr_(aq]

—

Learning Outcomes Covered

o CHM.5.4.02.010
o CHM.5.4.02.021
o CHM.5.5.02.006

a.
0.030
b,
0.024
c!
: 0.012
d.



Q.25: ***** BONUS ***** ,135\| 315,7 The equilibrium concentration Mark(s): 4/4

The reaction below reaches equilibrium at a certain temperature ciima Blha dag e Y Alla sl delill Jeay
2NbCl, @ = NbCIB(g} + NbCISm
. K. = 6.90 x107%, If the equilibrium concentrations are: A oY) 5Sle calg 1 K = 6.90 <107

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

What is the equilibrium concentration of NbGl,? ENDCI, I )5y 385 L

Learning Outcomes Covered

o CHM.5.4.02.006
o CHM.5.4.02.010
o CHM.5.4.02.021
o CHM.5.5.02.006
I, | oo T PR T N N R R O e M I .
1
a.;
1
i 4.98 mol/L
i
1
1
1
[l o o R R R R R R R R R R S R R R R R R R R R R S R R R R R R R
b.
2.75 mol/L
c.
1.69 mol/L
d.

5.65 mol/L



