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Q.1: dawlidl 5 Sil 3)ly> Jga> ywlwl Mark(s): 5/5

Regarding the compounds in the figure below, which of  $da.sua L0 N aled q;i ol S ?3 Sl ety Led

the following equations is correct?

Standard Heats of Formation
Al Gugil) Ba

© B2 NO(g)
AHT(NOy)
....... 0.0 - - Nyig), Oxlg), $ix)

Learning Outcomes Covered

o CHM.5.5.02.006



1 only

2 only

1and 3

3and 4

%}

51



Q.2:

dxilll dlgally delaiall Slgall Glil Sh Ja=d b ol Cul plasiwl Mark(s): 5/5

At 350°C, keq = 1.67x107 for the reversible reaction ) Jelill kg = 1.67%1077 ¢ 350°C e
2HI(g) = Ha(g) + 1:(g) 2HI(g) = Ha(g) + 1:(g)

What is the concentration of HI at equilibrium if [H,] is Saieg 2.44%107 M ga [Ho] laie o€ 13) oY1 2ie HI 385 L

2.44x1072 M and [l,] is 7.18x107> M? €7.18%107 Msa [I;]

Learning Outcomes Covered

o CHM.5.4.02.010

3.24x10° M
1.05%x107° M
3.99x10° M

1.75x107" M



Q.3: dleliiall Slopuzd! g Slosbailly dxluessIl SMelail depw gu bVl

Using the two figures below, which of the following is correct?

Energy of Reaction [JEIFA]EFIZY
sl dinall
Activated complex

Energy
FEINT]

Reactants

aleleall alpll
—— e Gl e —-
Reaction progress

(2) JSaal
fiqure (2)

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

in figure (2)

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

in figure (1)

Energy

—— )| e—

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

energy in figure (2)

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

in figure (2)

Senaa L Lea gl bl €80 Lt

Energy of Reaction

bdiiall adzall
Activated complex

t
alclizell slgall I

Reactants T

| sl
Products.

— b L)
Reaction progress

(1) Jsadl
fiqure (1)

(2) S 3 2l i Ly (1) S8 A 2l 3l

(1) K8l 3 il (o Ly (2) SN 3 2Lk allas

(2) JSal 3 Lt @il e ST (1) JS8N 3 Lot Gl

(2) JEA 5 L) 2L gL (1) JSED 3 Lol 28l

Mark(s): 5/5



Q.4: aads of loboiol piy Ul d5Uadl Jubid) y2uell plaziwl Mark(s): 5/5

Which of the following statements is incorrect Crmaalls (3l Lok Bacaia o Al cillaald) 4
regarding the two calorimeters in the figure below? eslaaf Ja) =t
Calorimeter (2) el Calorimeler (1) je.d
~9 [
Learning Outcomes Covered
o CHM.5.5.01.007
a.
The data to be collected in both calorimeters is the Bl a2 a0 (A Gl DS A Lmen ain bl i
change in temperature of the mass of water slall doaS
b.
All reactions carried out in calorimeter {2) occur at Lt caan Gaaan (2 } Jedall Jalay aaan “_,11 2y PAF:A] fyes
constant pressure ol
C.
A low — friction stirrer in calorimeter (1) ensure Saage Bha dagd (1) el 2 K5 Gaidie ciaall e
uniform temperature
d.
Only calorimeter (1) can be used to determine Ml Bao il Bilall daaan B 1aB (1) _peadall aladngd oS

specific heat of a metal



Q.5: delaio 83lo) Jelodl duy 3yaxy Mark(s): 5/5

The following decomposition reaction: :;_;l;ﬂ SEal el
2H;0,(aq) — 2H;0(1) + Oa(g) 2H;0(aq) — 2H;0(1) + O,(g)

is first order, and the graph below shows Aoy Gy ARl sl ol pe )l =g ol B e

relationship between its rate of decomposition 1.50 mol/L ssbew [Hp05] 05 Laxis <238 535 4885

and its concentration, when [H,0;] equals 1.50 mol/L K Ao gl dopud) oyl Aagaall Baagl g (b Lee

Which of the following is the correct unit of the specific

Initial Reaction FRTICH TP TCIT ) P
Rate v. [H,0;] [H;0,1 s

rate constant k?

* i

5 o060 39

te / 13

£ = 0.400 %E

= E 4 =

5" 0200 =)

3

) B [}

= 100 200 3.00 100 200 3.00
[H,0,] (maliL) [H,0,] (moliL)

a.
L/(mol.s)
b.
LZ/ (molz.s)
c.|
S—l
d.



Q.6: aplaiVl Oleswll @y b plasiwl Jelaill dy) 3z

Using the experimental data in the following table,

what is the rate law for the reaction?

aA + bB — products
A0y de ) Ay € ) € Al
Initial Rate Initial concentration Initial concentration Trial
(mol/(L.s)) [B1 (M) [A] (M)
3.00x107 0.273 0.273 1
3.00x107 0.273 0.546 2
6.00x107 0.546 0.546 3
a.
Rate = k[A]
b.
Rate = k[A][B]
C.
Rate = k[A]?[B]
d.

Rate = k[B]

Mark(s): 5/5

Tlelinll de ) sl Lo o ) Jaaall b Lasatl) bl Landi



Q.7: dplessIl SMelad)] degw wlus

Using the experimental data in the following table,

Mark(s): 5/5

Dana Jo il depus Jaogia OIS 1) ¢l Jpaal) 3 Gl i) Lesiiuse

if the average reaction rate for the reaction, expressed in

moles of NO formed, is 0.050 mol/L.s , what concentration of

NO would be present after 0.100 s?

0.05 mol/L.s (gglug 43lill NO Ciga 2aey dic

£0.100 s 2:NO 385 L

Na(g) + O,(g) = 2NO(g)

[NO] (M) [02] (M) [N2] (M) Time (s) =3l
0.000 0.300 0.500 0.00
0.250 0.450 0.100

0.005

0.02



Q.8: 83Lall B)ly> d>)> il lodic 83lall )= gl lguoiad ol 8yl Hlade Qlws> Mark(s): 5/5

2 mole of ethanol releases 653.4 Cal of S syl sl 8l e 633.4 Cal Jsliyl e Jse 2 yn
energy during combustion. How many kilojoules f i Jex oIS

are released?

Learning Outcomes Covered

o CHM.5.5.01.007

| 2.734 x 10° kJ
1.350 x 10° kJ
1.600 x 107 kJ

7.800 x 10~ kJ



Q.9: 53lal Ab> Slpusi JUs ads gl d5Uo)l olwis| Mark(s): 5/5

Water is sprayed on oranges during a frosty night. If  jlsie Jaugia oS 13 .30\ QJ@m s JEd Lo sl iy 2
an average of 29.5 g of water freezes on each 2959 p dlip K L sl gl sl
orange, how much heat is released? A NP IQR]

(18.02 g/mol = ¢lall ddgall 458 )

( molar mass of water = 18.02 g/mol )

Phase Changes for Water
) s ol i

11 H,0(g) --------------
Learning Outcomes Covered

o CHM.5.5.01.003

| 9.84 kJ
| 66.6 kJ
| 3195 kJ

21636 kJ



Q.10: jlaxl g 3uSyilly 8)h=ll d2)> - Jeladl depw (b 8)igall Jolgsll Mark(s): 5/5

Which of the following increases CH;CHO produciion in O el *j CHyCHO /3.l ) o v_h Las i_'gi

the following equilibrium reaction? 4

CaH(g) + H,0(g) = CH,CHO(g) AH = ~151K]

Decreasing temperature  5lall 450 mea | 1
Adding a lot of water  ¢Lal (e ajall d8lia) | 2
Adding a catalyst Glas Jele 8Lzl | 3
Adding a desiccant caina Jale d3la) [ 4
Learning Outcomes Covered
o CHM.5.4.02.021
a.
1 and 4 441
b.
1 and 2 251
C.
3 and 4 443
d

4 and 5 554



Q.11: dglalil ye Sldeslly Al Sldesdl u § ol Mark(s): 5/5

In which of the following cases does the random motion of Solal) Cilasunl Aladall A€ a0l i All oY sl .__;i =

the particles of a substance (entropy} decrease? ?(;__,__1;55‘;'5)

Learning Outcomes Covered

o CHM.5.5.02.008

a.

Dissolving of sodium chloride in water slall & agazguall 2l ligd
b.

Increasing the temperature of the substance Balall §ja dayn g linl
C.

The dissolving of a gas in a liquid solvent Bl cula A Gl glsd
d.

Melting of methanol Jaliedl leeat)



Q.12: @plass)l Slilas)ly Clelaill (b syl Sgizall (b pilly )bl Ssizally 3gsaiall Mark(s): 5/5

Which of the following is correct regarding the diagram (2) 5 (1) ety Jlalh anll (3l Losd mon i ‘é_“ﬁ__: Laa L‘gT

and figures (1) and (2) below? LR
Figure (2) J<ai Figure (1) Jsai J """""" NH"W + Nos'(@ """""""""""
= 4'% #1521 Products
£
3
B ———
alelazl) 35U) Reactant

Learning Outcomes Covered

o CHM.5.5.01.007

da.

The graph shows that the reaction is exothermic pasdy lall e deled) oF Slall sl miah

and is used to warm cold hands in figure (1) (1) Il & oyl cpad) Asinl
b.

The graph shows that the reaction is endothermic pasudy sihall pals delal) of Sl ail) miiagd

and used to warm cold hands in figure (1) (1) 2l B oLl ol dsta]
C.

The graph shows that the reaction is endothermic praids Blall pale delill o ) psll =gl

and used to cool the leg of a person in figure (2) (2) SR A sl Gle syal
d.

The graph shows that the reaction is exothermic paandy shall yls dolell of Sl sl meah

and is used to cool the leg of a person in figure (2) (2) = < gt ll 3l il



Q.13: U - 8alall 3)ly> d>)> Jusii Lodic 83lall Layy=d of lpaiad Ul 8=l Hlade Gl Mark(s): 5/5

When a 88.2 g piece of hot alloy is placed in 17549 o 88.2 g L€ il ASue (e Gkl aag e
175 g of cold water in a calorimeter, the temperature Saier AS0udl B dagn JB L el 3 Ll plall e
of the alloy decreases by 76.4 °C, while the 15.6 °C  lsies clall Bla das0 a5 Ly « 76.4 °C
temperature of the water increases by 15.6 °C 0] (9. °C) samg Al o gill 5)fall Lo

What is the specific heat of the alloy J/ (g."C)?

The specific heat of water = 4.184 J/(g. °C) 4.184 J/(g. °C)= clall Aol &)l

Learning Outcomes Covered

o CHM.5.5.01.007

| 1.70
| 2.40)
| 0.809

0.129



Q.14: Jelail oo dxlll dsladl Olws>

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?

Mark(s): 5/5

0.600 mol sl sie §hall e 1684.8 kJ 1585 sl

Tagisll 138 Jiad G Jgaad) B dajual) Ssall glgil (gl Laia

Substance L) chemical formula dduas) diuall | AH,,,.,(kJ/mol)
Sucrose g, Sull C12H2201(s) -5644
Octane L€y CsHus(l) -5471
Glucose jsSglall CeH1204(s) -2808
Propane (g CsHs(g) -2219

Learning Outcomes Covered

o CHM.5.5.01.007

a.

Sucrose
b.

Octane
C. |

Glucose

i

d.

Propane

olssd)

Jssiall

g



Q.15: Lo Jelsi) )yl Sgiznall (b il Wbz gud geils G

Mark(s): 5/5

Using the following chemical reactions: Al ALl el ) landiss

Sg * 0y —»SOyg, A" =-296.8 kJjmol
Hyg) + % Oy —>H0y, AH' = -285.8 kifmal

Hg(g) + 5(3) — HQS(Q) , AHO = '206 kJ/m[)'

What is the value of AH® for the following reaction? S’L;_It.il Jelall AH® 3 L

ZHZS (g) + 3 Oz(g) E— ZHZO (I) + 2802(9) , AHo -2
Learning Outcomes Covered

o CHM.5.5.02.006

~ 603.2 kJ
| -562.0 kJ
) 1206 kJ

-1124 kJ



Q.16: Jelail Sga> dulali @895 o Byl dSUall plaiwl Mark(s): 5/5

Using the table data below: salial Jgandl lily Leadnes
At which the following temperatures(K), the reaction Plslal Jelall (S palsil 0 5)hall cals o L‘gi Je

would be spontaneous?

Hsystem( Al ) Assystem[ ALkl )

~27.6 kJ - 55.2 Jjk

Learning Outcomes Covered

o CHM.5.5.02.009

501
| 500
| 499



Q.17: juS,ilg Jelaidl dejw u dsMsl Mark(s): 5/5

The chemical reaction : f kel Je i)
2INO(g) + Os(g) — 2NOx(g)

has the following rate law Rate = k[NO]?[0,] Rate = k[N0]?[0,] Ja) depudl (58 o

if the concentration of NO decreases by half, what ¢ delal) dejud Suag ila caalll JINO 385 i )

happens to the reaction rate?

a.

Reduces to one—half craill ) ain
b.

Becomes double il mah
C.

Reduces to one—quarter ol ) it
d.

Remains the same LS as



Q.18: pxxllg bsuall - - Jeladl dejw o 8)igall Jolgsl Mark(s): 5/5

In which of the equilibrium reactions below, does bl A delall plog s JlE (o35 eolial )Y cle L L_gW &
a reduction in the volume of the reaction vessel result in R

a displacement of the equilibrium to the right and the Pl A Bubis oad) o0 I
amount of product increases? (38 5l dn)y xie)

(at constant temperature)

Learning Outcomes Covered

o CHM.5.4.02.021

PCl5(g) = PCl5(g) + Clx(g)
CO(g) + 2H1(g) = CH3OH(g)
" Hs{g) + Cly(g) = 2HCI()

2N,Hy(g) + 2NO,(g) = 3N,(g) + 4H,0(g)



Q.19: cuwll 895 — gliVI Culgd plaziwl Mark(s): 5/5

When 400 mL of aqueous solution 0.002 M Ba(NOs), 0.002 M Ba(NOs); Slall Jglasll 32 400 ML Lls sie
and 600 mL of aqueous solution 0.008 M Na,SO, 0.008 M Na;SOy Al Jelaall (e 600 ML
( kep= 1.1%107*° for BaSO, compound) (BaSO, Syl k= 1.1x10717)

Which of the following table data is correct? Pdasan LI Jpaal) il L_gi

PREDICTING A PRECIPITATE )l s ot Q.
A precipitate will not form cu; ;s o) 3.84x1010 A
A precipitate will form .y ;sS 4.00%10% B
A precipitate will not form .y oS o 4.00%x101° C
A precipitate will form ) &S 3.84%10° D

Learning Outcomes Covered

o CHM.5.4.02.008

a. A
b. B
c. c



Q.20: LIV Jool> Culi o WSye dwild wlws — oIV Culgd plasiwl Mark(s): 5/5

What is the value of kg, for CaF, compound if the ;__g}L.ﬁ CaF; asllSll a:)gld 4505 culs 1)) CaFy el Kep dad L
solubility of calcium fluoride CaF, is 2.06x10™* M 8298 K §)a dapy xie 2.06x107 M
at 298 K?

2+
CaF2 = Caq *+2F(q)

Learning Outcomes Covered

o CHM.5.4.02.008

| 4.2x10
1.8x107
8.8x1012



