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All Higher Level topics have been combined with their respective Standard Level equivalent, so in HL topic 2 revision resources there will be topics 2 and 12. 
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All topics ranked according to their impact on your final grade using exam papers from 1999 to 2016
	Topic
	Option
	10
	N.ofSci
	8
	4
	5
	9
	6
	1
	3
	7
	2
	11

	Rank
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	14

	% of IB Grade
	16.6
	8.4
	7.4
	6.5
	6.3
	6.3
	5.8
	5.0
	4.1
	4.0
	3.1
	2.5
	1.8

	Paper 1
	
	14.0
	
	12.8
	11.5
	12.2
	9.6
	8.0
	8.4
	9.3
	3.7
	4.7
	3.4

	Paper 2 A
	
	11.1
	
	9.2
	9.3
	12.3
	9.5
	11.9
	11.8
	6.3
	6.1
	6.0
	3.2

	Paper 2 B
	
	20.0
	
	12.6
	13.2
	9.1
	12.2
	6.9
	1.6
	5.8
	6.9
	2.9
	2.9

	Paper 2 ALL
	
	15.6
	
	10.9
	11.2
	10.7
	10.8
	9.4
	6.7
	6.1
	6.5
	4.5
	3.1

	Paper 3
	69.2
	
	30.8
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Standard and Higher Level components compared
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Essentially, IA has the exact same weight, the Option in HL is almost 50% more important than in SL but Topic 10 is more important in SL than HL. All other topics contribute almost equally to a SL and HL grade.
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The dark blue bars are where your final IB grade will be from: 
1. Your IA is the single most important part of your IB HL, more important than even the Option. Imagine how much time in class, at home and in revision you have or will give to topics 9, 10 and 11. Your IA, on average, will be worth more to your final grade than all those combined.
2. The Option is the most important topic for your IB grade compared to the everything else  
3. Topic 10, Organic Chemistry, is by far the most important topic for papers 1 and 2.
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Topic Chem 5 Q# 112/ IB/Paper 1/2016/s/Specimen Paper/Higher Level/
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Topic Chem 5 Q# 114/ IB/Paper 1/2016/s/Specimen Paper/Higher Level/
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Topic Chem 5 Q# 121/ IB/Paper 1/2013/w/Time Zone 0/Higher Level/
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Topic Chem 5 Q# 122/ IB/Paper 1/2013/s/Time Zone 2/Higher Level/
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Topic Chem 5 Q# 125/ IB/Paper 1/2012/s/Time Zone 2/Higher Level/
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Topic Chem 5 Q# 132/ IB/Paper 1/2010/s/Time Zone 2/Higher Level/
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Topic Chem 5 Q# 135/ IB/Paper 1/2009/s/Time Zone 2/Higher Level/
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Topic Chem 5 Q# 137/ IB/Paper 1/2008/w/Time Zone 0/Higher Level/
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Topic Chem 5 Q# 138/ IB/Paper 1/2008/s/Time Zone 2/Higher Level/
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Topic Chem 5 Q# 139/ IB/Paper 1/2008/s/Time Zone 1/Higher Level/
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1B Paper 3 HL and SL Maped for Option B for 2016 Specimin, Summer and Winter
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All topics Covered in SL RED area and HL BLUE COLUMNS in IB Chemistry in papers 1, 2 and 3 and IA
Percentage of all WEIGHTED marks awarded for each topic from exam papers from 1999 through to winter 2016.
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15.

16

17.

What is the hybridization of the numbered atoms in ethanoic acid?

oo o »

Atom 1 Atom 2 Atom 3
sp° sp sp*
sp sp* sp
sp° s °
sp* sp* sp*

Hydrazine reacts with oxygen

NH, (1) + 0,(9) = N,(g) + 2H,0() AH® =-623kJ

What s the standard enthalpy of formation of N,H, (1) in kJ? The standard enthalpy of formation
of H,0(1) is ~286KkJ.

A

B.

c.

D.

-623-286

623+ 572

-572+623

286+ 623

5.35 of solid ammonium chioride, NH,CI(s), was added to water to form 25.0 of solution.
The maximum decrease in temperature was 14K. What is the enthaipy change, in kJmol™,
for this reaction? (Molar mass of NH,Cl = 53.5gmol"; the specific heat capacity of the solution

i54.18Jg7K")

A apo. 50818 (144 273)
011000

5 ay__250x4.18x14
0.11000

© apo.250x418x14
0.1 1000

b AMo.250x418x14

1000
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18.

19.

20.

21,

Which represents the enthalpy change of hydration of the chioride ion?

A Cr(g) ™2 cr(aq)
B. Cl(g) *25 Cl'(aq)
C. %Clz(g) 22, C(aq)
D. %c\z(aq)ﬁv Cl(aq)

Which ionic compound has the largest value of lattice enthalpy?

A Mgs
B MgO
c. cabr,
D NaF

Which experimental methods could be used to observe the progress of the following reaction?
Cr,0/(aq) + 6T (aq) + 14H"(aq) > 2Cr*"(aq) + 3L,(aq) + THO ()
1. Change in colour
Il Change inmass
Il Change in electrical conductivity
A landllonly
B. landlilonly
C. Niand lilonly
D L llandil
Which statement describes the characteristics of a transition state relative to the potential energy
of the reactants and products?
A ltis an unstable species with lower potential energy.
B, Itisan unstable species with higher potential energy.
C.  ltisa stable species with lower potential energy.

D. Itisa stable species with higher potential energy.
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16.

7.

18.

The equation for the formation of ethyne is;

2C(s)+ Hy(9) = C;H,(9)

What s the enthalpy change, in kJ, for this reaction using the enthalpy of combustion data below?

Reaction AH™ I kJ
C(s)+0,(9) > CO,(@) -394
2H,(9) + 0,(9) > 2H,0() -572
2C,H,(g) + 50, (9) > 4C0, (g) + 2H,0 (1) 2602

A 2x(394)+ %(7572) - %(72502)
B, 2x(-394)+(-572)- (-2602)
C. 2x(-394)+ %(7572) + %(72502)

D 2x(-394)+(-572) +(-2602)

Which equation represents the average bond enthalpy of the Si-H bond in SiH,?

A SH(9) - SH(©)+HE
B. iS\H iS\ H
1sr0 - 10 +HEO
. SiH,@ - SH@+ 1H0)
D. SiH,(g) — Si(g) + 4H(g)
Which transition represents an enthalpy of hydration?
A 2H,0() > H,0"(aq) + OH (aq)
B.  NaCl(s) > Na'(aq) + Cl"(aq)

C. K(s)->K(aq)

D. K(g)—K(aq)
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13, What are the signs for the entropy changes associated with this reaction?

H,0(9) - HO()
ASurromangs ASusem
A +
B + +
c N
D - +
20, Graph 1 shows a plot of volume of CO, (g) against time for the reaction of CaCOj(s) with
1.00moldm HCI(aq). The acid is the limiting reagent and entirely covers the lumps of CaCOs (s).
Which set of conditions is most likely to give the data plotted in graph 2 when the same mass of
CaCO; () is reacted with the same volume of HCI (aq) at the same temperature?
]
=
o
5
°
5
2
Time
Size of lumps Concentration of acid / moldm
A larger 100
B smaller 005
c smaller 100
D larger 005
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‘Which changes of state are endothermic processes?

1 Condensing
I Melting
I Subliming

A TandToaly

B. TandIoaly

C. MandMoaly

D. LNandIT

What is the sum of the coefficients when the equation for the combustion of ammonia is balanced
using the smallest possible whole numbers?

NH;(g)+ __0.(g) > __Ni(@)+__H0(e)

A 6
B. 12
c 14
D. 15

5.00g of calcium carbonate. when heated. produced 2.40g of calcium oxide. Which is the correct
expression for the percentage yield of calcium oxide? (M, (CaCO,) =100; M, (Ca0) =56.)

CaCO0,(s) - CaO (s)+ CO, (g)

56x5.00x100
240

2.40x100x100
56x5.00

56x5.00x100
240100

240x100
56%5.00
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16. When 0.46g of ethanol is burned under a water-filled calorimeter, the temperature of 500 g of water is
raised by 3.0K. (Molar mass of ethanol = 46 gmol™; specific heat capacity of water = 4.187g” K"
g=mcAT)

‘What is the expression for the enthalpy of combustion, AH,. in kI mol™?

500x4.18x3.0x46

A
046
B _S00x4.18x(273+3.0)x46
0461000
C  _500x4.18x3.0x46
0461000
0461000

T 500x4.18%3.0x46
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17.

1s.

19.

Given the following information. what is the standard enthalpy of formation, AH® . of methane?

C()+05(2)—> €O, (@) AH=EKI
H,(g)+$0,(2) > H,0() AH=FkJ
CH,(2)+20, (2) > CO,(2)+ 2H,0(1) AH=GkJ

A E+F+G

B. E+F-G

C. E+2F+G

D. E+2F-G

Which combination has the most endothermic lattice enthalpy?

Radius of Radius of Charge on Charge on
positiveion /nm | negative ion / nm positive ion negative ion
A 0.100 0.185 2+
B 0.102 0.180 1+ -
c 0.149 0.180 1+ -
D. 0.100 0.140 2+ 2

In which reaction is the value of AS positive?

A CaCO,(s) > Ca0(s) + CO,(g)

B H,0(2)>H,0(5)

€. 2KI(aq) + Pb(NO,), (ag) -> Pbl,(s) + 2KNO, (aq)

D.  2ZnS(s)+30,(g) - 2ZnO (s)+ 250, (g)
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1.

12.

13.

14.

Which molecule is polar?

A C

B CHCL
c. co,
D ccl

What s the shape of the hexacyanoferrate(ll) ion, [Fe(CN);™?
A Square planar

B, Hexagonal

C.  Octahedral

D.  Trigonal bipyramidal

Which set contains two or more species with delocalized  electrons?
A CH,CH,, H,C=CH,, H,C=O0

B.  NaCl, CH,, H,C=O

C. COZ.CH, CH,

D. O, CH,COCH,, CH,COOCH,

Which of the following changes are exothermic?

I H.SO,(ag) + 2NaOH (aq) — Na,S0,(aq) + 2H,0 (1)
Il 2CH,,(g)+170,(g) - 16CO(g) + 18H,0(g)
T CeHie(9) = CoHy ()

A landllonly

]

1and I only
C. Niand il only

D. Lliandil
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15.

16.

17.

18.

Which change represents the standard enthalpy change of formation?
A The formation of 1 mol of a compound in its standard state from ts gaseous atoms
B, The formation of 1mol of a compound in its standard state from its elements

C. The formation of 1mol of a compound in its standard state from its gaseous atoms in their
standard states

D.  The formation of mol of a compound in its standard state from its elements in their
standard states

Which equation represents electron affinity?
A Cl@=e—=Cl9

B. Na'(ag)+e —Na(s)

C.  3ClL(g)+e —>Cl(9)

D. B(g)+e »B(g)+2e

Which combination results in an ionic compound having the greatest magnitude of lattice
enthalpy?

Sum of ionic radi Tonic charges
A small large
B large large
c large small
D small small

Under which conditions does a sample of the same mass of carbon dioxide have the lowest
entropy value?

A Solid at high temperature
B.  Solid at low temperature
C.  Gasathigh temperature

D. Gasat low temperature
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13, Curves | and Il represent samples of the same gas at a constant pressure but at different
temperatures. The areas under curves | and Il are equal. What does curve Il represent?

Probabilty of molecules
with kinetic energy £

Kinetic energy £
A Curvellis at the lower temperature and there are less molecules in the sample.

B. Curve Il is at the lower temperature and there are the same number of molecules in
the samples.

C. Curvellisat the higher temperature and there are more molecules in the sample.

D. Curve Il is at the higher temperature and there are the same number of molecules in
the samples.
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When four moles of aluminium and four moles of iron combine with oxygen to form their oxides,
the enthalpy changes are ~3338kJ and ~1644k respectively.

4AL(s) +30,(9) = 2AL,05(s) AH=-3338kJ
4Fe(s) +30,(g) > 2Fe,04(s) AH=-1644KJ

What s the enthalpy change, in kJ, for the reduction of one mole of iron(Ill) oxide by aluminium?

Fe,0,(s) + 2Al(5) > 2Fe(s) +ALO,(s)

A +1694
B.  +847
c. -847
D. 1694

Which enthalpy changes can be calculated using only bond enthalpy data?

I Ny(9)+3H,(9) - 2NH;(g)
Il CHOH() +30,(g) - 2CO,(g) + 3H,0(9)
Il CH,(g) + CL,(g) - CH,CL(g) + HCL(g)

A landllonly

]

1and I only
C. Niand il only

D. Lliandi

Which equation represents the standard enthalpy change of formation, AH”. of tetrachioromethane?
A C(g)+4Cl(g) > CCL(g)

B.  C(s)+4Cl(g) > CCL()

C. C(g)+2CL(9) > CCL(9)

D.  C(s)+2CL(g) - CCL()
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17.

18.

What s the correct order for increasing lattice enthalpy?

A MgO <MgCl, < NaCl < CsCl

B.  CsCl<NaCl<MgCl, < Mgo

C.  NaCl <CsCl <MgO < MgCl,

D.  NaCl<CsCl < MgCl, < Mgo

Which combinations of values will result in a spontaneous reaction?

AHIkJmol' [ AS/JK mol” TIK
i —100 —100 300
il +100 —100 300
i +100 +100 3000

A landllonly

]

1and I only
C. Nandlilonly

D. Lliandi





image20.jpeg
14.

15.

16.

The same amount of heat energy is added to 1.00g of each substance.

Substance Specific heat capacity / Jg 'K~
Copper 039
Aluminium 090
Sodium chioride 090
Water 418

Which statement s correct f al the substances are at the same temperature before the heat
energy is added?

A Copper will reach the highest temperature.

B, Water will reach the highest temperature.

C. Allfour substances will reach the same temperature.

D. Aluminium will reach a higher temperature than sodium chioride.

The heat change in a neutralization reaction can be determined by mixing equal volumes of
HCl(aq) and NaOH (aq) of the same concentration in a glass beaker. The maximum temperature
change is recorded using an alcohol thermometer.

What s the biggest source of error in this experiment?

A Heat absorbed by the glass thermometer

B. Random error in the thermometer reading

C.  Heatloss to the surroundings

D.  Systematic error in measuring the volumes of HCl(aq) and NaOH (aq) using burettes

Which equation represents the standard enthalpy of formation of liquid methanol?
A C(g)+2Hy(0) +304(9) = CH:OH()

B.  C(g)+4H(g)+O(g) > CHOH()

C. C(s)+4H(g)+ O(g) - CH,OH()

D.  C(s)+2H,(g) + 30,(g) = CHOH()
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18.

19.

Which species are arranged in order of increasing entropy?
A CiHy(g) <CHOH() < Hg(1) < Na(s)
B. CH,OH() < CiH,(g) < Hg() < Na(s)
C. Na(s)<Hg() < CHOH(U) < CH,(g)
D. Na(s) <Hg(l) < C;Hy(g) < CH,OH (1)

Which combination of AH and AS values corresponds to a non-spontaneous reaction at all
temperatures?

AH As
A . -
B + -
c - +
D + +

Nitrogen gas reacts with hydrogen gas according to the following equation
N, (g) + 3H,(g) = 2NH; (g) AH=-92kJ
Why is the rate of reaction slow at room temperature?
A The activation energy of the forward reaction is high
B.  The activation energy of the forward reaction is low.
C. The equilibrium constant is very small

D.  The rate of the reverse reaction is greater than the rate of the forward reaction.
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14.

Which group of ions and molecules has delocalized electrons in all the species?
A CH,COCH;. C;H,COO™and Oy

B. NO, NO; and CO,

C.  CH,.CO;" and graphite

D. CH,. CO and CH

Consider the following equations.

2Fe(s)+140,(2) > Fe,04()
CO(2)+10,(2) > CO,(2)

What is the enthalpy change of the reaction below?

Fe,05(s) + 3CO(g) > 3CO, (g) + 2Fe(s)

A 3y-x
B 3y+x
C By-x

D -3y+x
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15.

Consider the following bond enthalpy data

Bond Bond enthalpy / kJ mal™
H-H 436
cr-cl 243
H-Cl 432
‘What is the enthalpy change. in kJmol ™. of this reaction?
H,(g) + Cly(2) > 2HCI(g)
A 447
B. 247
co -85
D. +185

Which processes have a negative value for AS?

I HOWO->HO®)
L 2H,0,() - 2H,0() +O,(2)
I 2H,(g) + 0,(e) = 2H,0(e)

A TandTonly
B. TandMonly
C. Iand I only

D. LIlandII
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17.  The Born-Haber cycle for the formation of magnesium oxide is shown below.

Mg'(@+0%(g) [

Mg (g) +2¢+ O(g)

X

Mg(g) +O() Y

Enthalpy

Mg(g) +:0,(g)

Mg(s) +30,(2)

J’— MgO(s)

What is a correct description of the steps X, ¥ and Z in this cycle?

Step X Step Y Step Z

A |2nd ionization energy of Mg | enthalpy of formation of MgO | lattice enthalpy of MgO

B. |2nd ionization energy of Mg | lattice enthalpy of MgO | enthalpy of formation of MgO

. |sum of the lst and 2nd
o neopes oG lattice enthalpy of MgO | enthalpy of formation of MgO

2
p. [sumoflstand2ndionization| 1o o formation of MgO | lattice enthalpy of MgO
encrgies of Mg
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19.

Consider the values of AH® and AS® for the reaction of nitrogen with oxygen at 298 K.

Ny(@) +0,() > 2NO(g)  AH®=+181kImol”
AS® =+25JK mol™

Which statement is correct for this reaction?
A AG®is positive at all temperafures.

B.  AG®isnegative at all temperatures.

C. AG®is positive at high temperatures.

D.  AG®is positive at low temperatures.

Consider the following reaction between hydrogen peroxide, hydrogen ions and iodide ions.
H,0, (aq) + 2H"(aq) + 2T (aq) = L (aq) + 2H,0 ()
Which changes could be used to investigate the rate of this reaction?

I Electrical conductivity
IL  Mass of solution

M Colour intensity
A TandTonly

B. TandMonly

C. Iand I only

D. LIlandII
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14, What is the value of AH for the exothermic reaction represented by the diagram below?

Enthalpy

some/” O\

Reaction coordinate

A y-z
B

c ox-z
D. z-x

Which combination of enthalpy change and entropy change produces a non-spontancous reaction at
all temperatures?

AH AS
A + N
B + +
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17.

18.

19.

Which equation represents the lattice enthalpy of calcium chloride?
A CaCl(s) > Ca™(2)+CI (g)

B. CaCl(s)—> Ca™(g)+2CT (g)

€. CaCl(g)~>Ca®(g)+2CT (2)

D, CaCl(s)~> Ca®(aq)+ 2CT"(aq)

In which reaction will the entropy of the system increase significantly?
A CaCO;(s) > CaO (5)+ CO, (g)

B. H,0()—>HOW

C. HCl(g)+NH;(g) - NH,CI(s)

D.  NaOH(aq)+HCI(aq) > NaCl(aq)+ H,0 ()

Which equation represents the second electron affinity of oxygen?
A 10,@+2 50" (9)

B. O(g)+2 50" (g)

C. 0,()+4e” 5207 ()

D. O (@+e >0 ()

What is the temperature rise when 2100] of energy is supplied to 100g of water? (Specific heat
capacity of water =4.2Jg K™ )

A s
B. 278K
c. o02¢C
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13, Which species contain delocalized electrons?

1 o 2 I o m
| I 0.

o o 0
o/ o o/ \H

A TandTonly
B. TandMonly
C. Iand I only

D. LIlandII

14, Which statement s correct for the reaction with this enthalpy level diagram?

H 4

Products

Reaction progress

A Heat energy s released during the reaction and the reactants are more stable than the products
B.  Heat energy is absorbed during the reaction and the reactants are more stable than the products
C.  Heat energy s released during the reaction and the products are more stable than the reactants

D.  Heat energy is absorbed during the reaction and the products are more stable than the reactants
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The enthalpy changes of three reactions are given below.

2HCOOH (1) + O, (g) = 2CO, (¢) + 2H,0 () AH=a
C,H,0H(1) +30,(g) — 2CO,(g) + 3H,0()) AH=b
2HCOOC,H, (1) + 70, (g) > 6CO, (g) + 6H,0 () AH=c

What is the enthalpy change for the following reaction?

HCOOH () + C,H,0H (1) - HCOOC,H, (1) + H,0 ()
A a+bic

16. What is the correct definition of lattice enthalpy?
A Enthalpy change when one mole of a solid ionic compound is separated into gaseous ions.

B.  Enthalpy change when one mole of a solid ionic compound is separated info its ions in their
standard state.

C.  Enthalpy change when one mole of a solid ionic compound is formed from gascous elements

D. Enthalpy change when one mole of a compound is formed from the clements in their
standard states.

Which reaction has the greatest increase in entropy?
A 2CH,0H()+30,(2) = 2CO,(¢) + 4H,0()

B, N,(2)+3H,(®) - 2NH;(e)

C. 2HCI(aq) + MgCO; (s) > MgCl, (aq)+ H,0 () + CO4 ()

D.  NH,(g)+HCl(g) - NH,CI(s)
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18.  Which change must be negative when a reaction occurs spontaneously?

A AH
B. AG
C. AS
D. AT

19. The diagram represents the Maxwell-Boltzmann energy distribution curve of the reactants for a
chemical reaction with different activation energics, £, and E,,

Fraction of
‘molecules

>

E, E, Energy

What is the reason why the rate of the reaction with activation energy E, is greater?
A More frequent collisions between the particles occur.

B.  More energetic collisions between the particles occur.

C. Acatalyst has been added.

D.  The temperature is higher.
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Which processes are exothermic?

I CH,CH,CH,(g)+50,(g) > 3CO,(g) + 4H,0(e)
I ClLg)—>2C1(e)
I CH,CH,COOH (aq)+ NaOH (aq) — CH;CH,COONa (aq) + H,0 (1)

A TandIlonly
B. TandIMonly
C. Tand I only

D. LIlandII

Consider the following two equations.
2Ca(s)+0,(2) > 2Ca0(s) AH® =+xkJ
Ca(s)+0.50,(g) + CO, (g) > CaCO4(s) AH® =+y k]

What is AH®, in kJ. for the following reaction?

Ca0 (s)+CO, (g) > CaCO4(s)

A y-05x
B y-x
c 05-y
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‘Which ionic compound has the most endothermic lattice enthalpy?
A Sodium chloride

B.  Sodium oxide

C. Magnesium chloride

D.  Magnesium oxide

Which processes are predicted to have a positive entropy change, AS?

L LE->LE)
1L 4NH;(g)+50;(g) = 4NO(g) + 6H,0(2)
T CH,0H() > CH,0H(g)

A TandTonly
B. TandMonly
C. Iand I only

D. LIlandII

Which combination of AH and AS signs will always result in a spontancous reaction at all

temperatures?

AH As
A + +
B + -
c = -
D. - +
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12.  How many sigma (c) and pi (x) bonds are there in the following molecule?

o bonds = bonds
A 9 2
B 9 4
e 1 2
D. 11 4

13.  Which species have delocalized 7 electrons?

I CHCOCH;
I No,
I Co¥

A TandTonly
B. IandMonly
C. Mand Monly

D. ILMandII

14. The specific heat capacity of aluminium is 0.900Jg K. What is the heat energy change, in J.
when 10.0g of aluminium is heated and its temperature increases from 15.0°C to 35.0°C?

A +180
B. 4315
C. +1800

D. +2637
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16.

Enthalpy changes of reaction are provided for the following reactions

2C() +2H,(2) > CH,(2) AH® =+521T mol™
2C(s) +3H,(2) = C,Hq(e) AH® =-85kI mol”

What is the enthalpy change, in kJmol ™", for the reaction befween ethene and hydrogen?

CHy(@) + Hy(2) = CHy (@)
A -137
B. 33
c 433
D +137

Which reaction has an enthalpy change equal to the standard enthalpy change of combustion?
A CH,(g)+50,(g) =3CO,(e) + 4H,0(e)

B, CH(g)+50,(g) - 3C0,(g) + 4H,0()

C. 2C.H,(2)+130,(2) > 8CO,(g) + 10,0 ()

D.  CiHy(e) +80,(2) = 5C0,(2) + 6H,0(2)

Which reactions/processes have a positive entropy change, AS® ?

I NaCl(s) = NaCl(aq)
T Na,CO;(s) + 2HCl(aq) > CO, (g) + 2NaCl(aq) + H,0 ()
0 AgNO;(aq) + NaCl(aq) = AgCl(s) + NaNO; (aq)

A TandTonly
B. TandMonly
C. Mand Monly

D. ILMandII
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19.

Which compound has the most positive lattice enthalpy of dissociation?

A

B.

NaCl
NaBr
MgCl,

MgBr,

Which statements explain the increase in the rate of a reaction when the temperature is increased?

I More particles have energy greater than the activation energy.
IL  The frequency of collisions increases

I The activation energy deereases.
Tand I only

Tand I only

T and I only

1.1 and I
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13.  What are the hybridizations of the atoms labelled 1. 2 and 3 in the molecule below?

1 2 3
A sp sp’ sp
B s | s | s
C sp’ sp sp
N :

sp sp P

14, Which statement is correct for the enthalpy level diagram shown?

Enthalpy
Enthalpy of
reactants
Enthalpy of
products
Time

A The reaction is exothermic and the products are more stable than the reactants.
B.  The reaction is exothermic and the sign of the enthalpy change is positive.

C. The reaction is endothermic and the sign of the enthalpy change is negative.

D.  The reaction is endothermic and the products are more stable than the reactants.
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15.

‘Which process is endothermic?
A 2C.H(2)+130,() > 8CO,(2) + 10H,0(0)
B, Na(®)—>Na'(@)+e

[d

0, (aq) + 2KOH (aq)—>

0,(a0) + 2H,00)

D.  NH;(g) > NH;()

Which combination of ions will give the greatest absolute lattice enthalpy?
A Asmall positive ion with a high charge and a small negative ion with a high charge
B. A small positive ion with a low charge and a small negative ion with a low charge
C. Alarge positive ion with a high charge and a large negative ion with a high charge

D.  Alasge positive ion with a low charge and a small negative ion with a low charge

Which process would be expected to have a AS® value which is negative?
A 2H,(2)+0,(e) > 2H,0()

B NaCl(s) - Na'(2)+Cl(g)

C. Hy(2)+L(2) > 2HI(9)

D.  OF(2)+H,0(e) > 0,(e) +2HF (g)

When solid potassium chlorate, KCIO,. dissolves in distilled water the temperature of the solution
deereases. What are the signs of AH®. AS® and AG® for this spontancous process?

AH® | AS® | AG®

A + + +
B + + -
c _ = ,
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In the molecule SF,. which are the correct bond angles?

al” B
A 180 120
B. 187 103
€: 187 120
D. 180 90

Which substances have delocalized electrons in their structure?

L Ethanal
I Ozone

I Benzene
A TandIlonly
B. TandIMonly
C. TandMonly

D. LIlandII

A5.00 g sample of a substance was heated from 25.0°C to 35.0°C using 2.00x10° T of energy.
What is the specific heat capacity of the substance in J g K™'?

A 400x107
B, 250x107
c. 200
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Using the equations below:

C(s)+0,(e) > CO,(e) AH® =-390 kT
H,(2) +10,() > H00) AH® =-2861]
CH,(g) +20,(g) > CO,(g) + 2H,0(1) AH® =890 kT

what is AH®. in kJ. for the following reaction?

C(s) +2H, () > CH.(2)
A 214
B. -T2
c +12
D +214

Which is the best definition of electron affinity?
A The ability of an atom to attract the electrons in a covalent bond.
B.  The atiraction of an atom for an electron.

C. The enthalpy change when an atom gains an clectron.

D.  The enthalpy change when a gascous atom gains an electron.

Which is the best definition of the standard state?
A The standard state of a solid is the most pure form of the solid.

B.  The standard state of a solid is the most pure form of the solid at 298°C
C. The standard state of a gas is the most pure form of the gas at 208°C

D.  The standard state of a gas is the most pure form of the gas at a pressure of 100 kPa
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19.

Consider the following mformation:

CaCO,(s) > CaO (s) + CO,(g)
AH =+179 I mol™
AS =+161.0J K™ mol™

What happens to the spontancity of this reaction as the temperature is increased?

A

B.

Which piece of equipment could not be used in an experiment to measure the rate of this reaction?

The reaction becomes more spontancous as the temperature is increased.
The reaction becomes less spontancous as the temperafure is increased.
The reaction remains spontancous at all temperatures.

The reaction remains non-spontancous at all temperatures

CH,COCH, (aq) +1,(aq) - CH,COCH,I(aq) + H"(aq) + I"(aq)

A colorimeter
A gas syringe
A stopwatch

A pH meter
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14.  Zinc metal contains metallic bonding. Which is the best description of a metallic bond?
A, The electrostatic attraction befween a pair of electrons and positively charged muclei
B.  The clectrostatic atraction between oppositely charged ions.
C. The clectrostatic atiraction between a lattice of positive ions and delocalized electrons.

D.  The bond formed when one atom provides both electrons in a shared pair.

15.  Which reactions are exothermic?

I CH,(g)+20,(g) =CO,(g) +2H,0()
I Reaction of aspirin with sodium hydroxide

T 2H,(g) +0,(g) = 2H,0(g)
A TandTonly
B. IandMonly
C. Mand M only

D. LMandII
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16. Which equation represents the electron affinity of chlorine?
A CQ+e »Cl(g)
B. Clig)+e —Cl(g)
C Clig)+2e —»2C0(g)

D. Cl(g—Cl'(g+e

During which process is there a decrease in the entropy of the system?
A Ag(s)+2H"(aq) + NO, (aq) — Ag"(ag) + H,0 (1) + NO,(g)

B, Ba(OH),(s) = BaO(s) + H,0(g)

C. PCl(g) +CL(g) > PCli(g)

D. H,0(s) =HO0()

18.  Which are appropriate units for the rate of a reaction?

A moldm™s™
B moldm’s
C. moldm™
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‘Which molecules have delocalized n electrons?

I CH
I CHCOOH
m o,

A TandTonly
B. TandMonly
C. Iand I only

D. LIlandII

What are the units for specific heat capacity?

A KkgK
B. KkgK'
C Wkg'K

D Wkg'K!
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In each of two different experiments. A and B. a solution of sodium hydroxide is added to a solution
of hydrochloric acid. The initial temperature of each solution is 25°C

50 cm® 50 cm®

1.0 mol dm™ NaOH (aq) \ 1.0 mol dm™ NaOH (aq), \

50 cm®
1.0 mol dm™ HCl(aq)

100 cm®
1.0 mol dm™ HCl(aq)

Experiment A Experiment B

Which statement is correct?

A The highestrecorded temperature of experiment A is lower than the highest recorded temperature.
of experiment B.

B.  The highest recorded temperature of both experiments is equal
C. The heat produced in experiment A is lower than the heat produced in experiment B.

D.  The heat produced in both experiments is equal
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16.  The diagram represents the Born-Haber cycle for the lattice enthalpy of sodium chloride.

Na@+Cl@ | | -

Na(9)+1CL(@) m

What is the name of the enthalpy changes I. II and III?

1 I 1
A ionization energy of Na | electron affinity of C1 Iattice enthalpy of NaCl
B lattice enthalpy of NaCl | ionization energy of Na | electron affinity of C1
c electron affinity of C1 ionization energy of Na | lattice enthalpy of NaCl
D. ionization energy of Na | lattice enthalpy of NaCl | electron affinity of C1

Which statements about entropy for the following reaction at 298 K are correct?

2NO ()+0,(g) > 2NO,(2)

L 5°(0,)=0
I AS® =257(NO,)-25%(NO)-5(0,)
I As°<0

A TandTonly
B. TandMonly
C. Tand I only

D. LIandID
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18.  Which reaction is spontaneous at high temperatures, but not at low temperatures?

A CH,(9)+20,(g) > CO,(e)+2H,0(2) AH <0
B.  CaCO,(s) = CO,(g)+Ca0(s) AH>0
C. Fe(s)+Cly(g) > FeCL(s) AH <0
D, 2C(s)+2H,0(g) - CH;COOH (1) AH>0

19.  The Maxwell-Boltzmann curve below shows the distribution of kinetic energies for the particles ina
sample of gas

Number of
particles

>
Kinctic Energy

Which is the shape of the curve for the same sample of gas at a higher temperature? All graphs are
drawn to the same scale

A Number of B. Number of
particles particles / \
Kinetic Energy Kinetic Energy
C. Number of D. Number of
particles particles

Kinetic Energy Kinetic Energy
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1.

Which metals are considered to be transition elements?

LI T
I Zn
I Fe

A TandTonly
B. TandMonly
C. Iand I only

D. LIlandII

Which bonds are arranged in order of increasing polarity?

A HF < HCl < HBr<HI

B. H<HBr<HF<HC

C. H<HBr<HCl<HF

D. H-Br<HI<HCl<HF

Which row correctly describes the bonding type and melting point of carbon and carbon dioxide?

Carbon Carbon dioxide
A covalent bonding | high melting point | covalent bonding | low melting point
B ionic bonding low melting point | ionic bonding high melting point
c ionic bonding. high melting point | ionic bonding low melting point
D. covalent bonding | low melting point | covalent bonding | high melting point
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13.

14.

What is the correct order of increasing boiling points?

A

CH,CH, < CH,CH,Cl < CH,CH,Br < CH,C]
CH,CH,Cl < CH,CHBr

CH,CH,I < CH,CH,Br -

CH,CH,Br -

A

CH,CH, < CHCH]I
CH,CHCI < CH,CH,

CH,CH,Cl < CH,CH]I < CH,CH,

What are the correct formulas of the following ions?

[d

Nitrate Phosphate Carbonate | Ammonium
No;” PO," co; NH,”
No,* PO," co” NH,”
NO;” PO co;- NH,”
NoO,* PO," NH,”

Which statements about hybridization are correct?

[d

1 The hybridization of carbon in diamond is sp’

I The hybridization of carbon in graphite is sp’

ML  The hybridization of carbon in Cy, fullerene is sp’

Tand Il only
Tand Il only
Tl and IIT only

I and I
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A student measured the temperature of a reaction mixture over time using a temperature probe.
By considering the graph, which of the following deductions can be made?

Temperature

Time / minutes

I The reaction is exothermic
IL  The products are more stable than the reactants.

I The reactant bonds are stronger than the product bonds.
A TandTonly
B. TandMonly
C. Iand I only

D. I IMandII
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16.  Consider the following enthalpy of combustion data.
C(s)+0,(2) > CO,(2)
Hy(2) +10,(2) > H,0()

C,H,(g) +340,(2) > 2C0, () + 3H,0()
What is the enthalpy of formation of ethane in kJ mol™?
2C(s) + 3H, (@) > C;Hy(e)
A (E=D+ENI-6E2)

B

—[9)+ ]

C [29+3]- (=

D. ¢

—[20)+ 3]

Which row of the table correctly represents the equations for the lattice enthalpy of substance XY
and the electron affinity of atom Y?

Lattice enthalpy Electron affinity
A X(@+Y (@) >XY(2) Y@+ >Y ()
B X' (@+Y (@) > XY(©) Y(@+e >Y (g
c X*(2)+ Y (g) > XY(s) Y +e > Y (s
D. X' (@+Y (2) > XY(2) Y@+e >Y (@)
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18.  Which factors will increase the entropy of this system?
CaCO,(s) = Ca0 (s) + €O, (g)

I Increasing the temperature without changing the volume of the container.
IL  Decreasing the concentration of the gas without changing the volume of the container.

M Increasing the pressure without changing the volume of the confainer.
A TandIonly
B. TandIMonly
C. Mand I only

D. LIandII
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17.

1s.

19.

Which ionic compound has the greatest lattice enthalpy?

A

B.

C

D.

MgO
Ca0
NaF

KF

Which equation represents the bond enthalpy for the H-Br bond in hydrogen bromide?

A

B.

HBr(g) > H(g) +Br(g)
HBr(g) >H(g)+Br()
HBr(g) > H(g) +4Br ()

HBr(g) >H(g) +1Br(2)

Which change will not increase the entropy of a system?

A

B.

Increasing the temperature
Changing the state from liquid o gas
Mixing different types of particles

A reaction where four moles of gaseous reactants changes to fwo moles of gascous products

AG® ealculations predict that a reaction is always spontancous for which of the following combinations

of AH® and AS®?

A +AH® and +AS®
B.  +AH®and-AS®
C. -AH®and-AS®

—AH® and +AS®
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‘When hydrogen peroxide decomposes. the temperature of the reaction mixture increases.
2H,0,(aq) > 0,(2) + 2H,0()

What are the signs of AH. AS and AG for this reaction?

AH | AS | AG
A - -
B -+ -
c o+ | -
D. -+

Which reaction has the greatest increase in entropy?

A S0,(@)+2H,S(2) = 2H,0()+35(s)

B, CaO(s)+CO,(g) > CaCO4(s)
C. CaC,()+2H,0(1) - Ca(OH),(s) + C,H,(2)

D.  Ny(2)+0.(e)>2NO(e)

Consider the two reactions involving iron and oxygen.

2Fe(s)+0,(g) = 2FeO (5) AH® = —544 1
4Fe(s)+30,(2) > 2Fe,0,()  AH® =-1648 kI

What is the enthalpy change. in kJ. for the reaction below?
4Fe0 (5)+0, () = 2Fe,0, (5)

A -1648-2(-544)

B. 544 (-1648)

C. -1648-544

D —1648—2(544)
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Which statement about bonding is correct?

A

B.

[d

D.

Which equation corresponds to the lattice enthalpy for silver iodide, Agl?

A

B.

Curve X on the graph below shows the volume of oxygen formed during the catalytic decomposition

Bond breaking is endothermic and requires energy.
Bond breaking is endothermic and releases energy.
Bond making is exothermic and requires encrgy.

Bond making is endothermic and releases energy.

Agl(s) > Ag(9)+1(@)
Agd(9) > Ag(9) +iL (@)
Agl(s) > Ag”(aq)+ I (aq)

Agl(s) > Ag" (@ +T (@)

of a 1.0 mol dm™ solution of hydrogen peroxide.

2H,0,(aq) = 0,(2) +2H,0 ()

Volume
of oxygen
formed

Which change would produce the curve Y7

A

B.

Adding water
Adding some 0.1 mol dm™ hydrogen peroxide solution
Using a different catalyst

Lowering the temperature
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14. Identical pieces of magnesium are added to two beakers, A and B. containing hydrochloric acid.
Both acids have the same initial temperature but their volumes and concentrations differ.

Beaker A Beaker B

200 cm®
0.50 moldm™ HCl(aq)

100 e’
1.0 mol dm™ HCl(aq)

0.05g Mg 0.05g Mg

Which statement is correct?
A The maximum temperature in A will be higher than in B.

B.  The maximum temperature in A and B will be equal

C. Itis not possible to predict whether A or B will have the higher maximum temperature.

D.  The temperature in A and B will increase at the same rate.

Consider the equations below.

CH,(g) + 0,(g) > HCHO() + H,O () AH® =x
HCHO (1) + 0, (g) - HCOOH (1) AH® =y
2HCOOH (1) + 40, (g) — (COOH), (5) + H,0 () AH® =z

What is the enthalpy change of the reaction below?
2CH, (g) +340, (g) — (COOH), (s) + 3H,0 ()

A xtytz

B 2x+y+:z

C. 2x+2y+z

D. 2x+2y+2z
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Given the enthalpy change for the reaction below:

2H,(2) +04(2) » 2H,0(0)

which statement is correct?

The standard enthalpy change of combustion of H, (g) is ~286 kJmol ™
The standard enthalpy change of combustion of H, (g) is +286 kJmol™
The standard enthalpy change of formation of H,0(1) is =572 kI mol™

The standard enthalpy change of formation of H,0 (1) is +572 kJmol ™

Which is a correct definition of lattice enthalpy?

A

B.

Ttis the enthalpy change that occurs when an clectron is removed from 1mol of gascous atoms.
Tt is the enthalpy change that occurs when 1mol of a compound is formed from its elements
It is the enthalpy change that occurs when 1mol of solid erystal changes into a liquid.

Itis the enthalpy change that occurs when 1mol of solid crystal is formed from s gaseous ions.

Which reaction has the largest increase in entropy?

A

B.

H,(2) +Cly(e) — 2HCI(2)
AI(OH); (s) + NaOH (aq) — AI(OH), " (aq) + Na’ (aq)
Na,CO;(s) + 2HCl(aq) — 2NaCl(aq) + CO, (g) + H,0 (1)

BaCl,(aq) + Na,S0, (aq) — BaSO,(s) + 2NaCl (aq)
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14.  Which processes are exothermic?

I Iecmelting
I Neutralization
I Combustion

A TandTonly
B. IandMonly
C. Mand Monly

D. ILMandII

15.  The standard enthalpy changes for the combustion of carbon and carbon monoxide are shown below.

=-394 KT mol

C()+0,() - o)

CO(g) +10;,(2) > CO(e) 283 kJ mol

What s the standard enthalpy change. in k. for the following reaction?

CE+10,()>CO)

A 677
B. -1
c. +11
D. +677

16.  Which reaction has the most negafive change in entropy?

A 250,(2)+0,(e) = 250,(@)
B, NH,CI(s) - NH;(g) + HCI(g)
C. PbCl(s) = Pb™ (aq) + 2CT (aq)

D. C(s)+0,(g) = CO,(g)
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What is the standard free energy change, AG®, in kJ, for the following reaction?

C,H,OH(D +30,(2) — 2C0,(g) +3H,0()
Compound AG,® / kJmal™*
CHOH() -175
€0,(e) -394
HO(®@) 229
X% 0

A -1650

B. -1300

c o -as8

D. +1300

Which unit could be used for the rate of a chemical reaction?

A mol
B.  moldm™

C. moldm’s”
D dm’

Consider the endothermic reaction below.
5CO(g) +L,0s(g) = 5CO,(g) + L&)

According to Le Chatelier’s principle, which change would result in an increase in the amount of CO,?

A Increasing the temperature

B. Decreasing the temperature

C. Increasing the pressure

D. Decreasing the pressure
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Which combination of ionic radius and ionic charge would result in the highest lattice enthalpy for
an ionic compound?

Tonic radius Tonic charge
A small high
B lasge high
[ small low
D. lasge low

The following data were obtained for the reaction befween gases A and B

Experiment | Initial [A]/ moldm™ | Initial [B] / moldm™ | Initial rate / moldm™ min™

1 10x10° 10x107 20x10°*
2 20x107 1.0x10° 20x10°
3 20x107 20x10° 40x10°*

Which relationship represents the rate expression for the reaction?
A rate=k[B]
B. rate=k[A]

C. rate=k[A]

D rate

[B]
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‘Which statements about O and 7 bonds are correct?

I bonds result from the axial overlap of orbitals
IL G bonds only form from s orbitals.
I 7 bonds result from the sideways overlap of parallel p orbitals.

A TandTonly
B. TandMonly
C. Iand I only

D. LIandII

In which substance does a carbon atom have sp’ hybridization?
A 2-methylbutan-1-ol

B.  Propyne, CH,CCH

C. Cy fullerene

D. Diamond

Which types of reaction are always exothermic?

I Neutmalization
IL  Decomposition

I Combustion
A TandIonly

B. TandIMonly

C. Iand I only

D. LIandII
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16. Which reaction has an enthalpy change equal to a standard enthalpy change of formation. AH,"?
All reactions occur at 208 K and 1.01x10°Pa.

A CH(®+H0(— C.HOHO)
B, 4CO,(@)+5H;0(g) = C.H,0H1)+50,(e)
C. 4C(9)+5H, (2)+10,(2) — C.H,0H()

D, 8C(s)+10H,(g) +0,(®) > 2C.H,0H()

Which process has an enthalpy change that represents the lattice enthalpy of sodium chloride?
A NaCl(s)—Na'(@+Cl (@)
B, NaCl(s) = Na(s) +1Cl,(e)
C. NaCl(g) »Na'()+Cl (g)

D NaCl(s) = Na(s)+Cl(g)

18. Which is the correct order of increasing magnitude of lattice enthalpy (lowest first)?

A NaCl < KCl < MgS < MgO
B. MgO < MgS < KCI < NaCl
C. KCl < NaCl < MgS < MgO

D. MgO < NaCl < KCl < Mg$
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14.

‘What 1s the type of hybridization of the silicon and oxygen atoms 1n silicon dioxide?

Silicon Oxygen
A sp sp’
B sp sp’
Lol sp’ sp’
D. sp* sp*

In a reaction that occurs in 50 g of aqueous solution, the temperature of the reaction mixture inereases
by 20°C. 1£0.10 mol of the limiting reagent is consumed, what is the enthalpy change (in kT mol™)
for the reaction? Assume the specific heat capacity of the solution = 4.2 k] kg™ K™

A -010x50x42x20

B, -010x0050x42x20

—50x4.2x20
c
0.10
—0.050%4.2x20
R e i e

010
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16.

17.

Use the average bond
following reaction.

+290

+10

-10

-290

enthalpies below to calculate the enthalpy change. mn k. for the

H, () +L(2) » 2HI(e)
Bond Bond energy / kJ mol™
HH 440
= 150
HI 300

Which ionic compound has the most endothermic lattice enthalpy?

A NaCl
B. KCl
C. NaF
D. KF

Which change leads to an increase in entropy?

A

B.

€0,(2) > CO,(5)
SE;(g) = SE(1)

HO00)—H,0()

NaCl(s) = NaCl (aq)
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15.

What 1s the hybridization of the carbon atom. and the number of ¢ and T bonds i the

‘methanal molecule?

0
H— C//
\H
Hybridization  bonds T honds

A sp’ 3 1
B sp’ 3 1
c s’ 4 0
D. sp’ 4 0

What is the energy. in kJ. released when 1.00 mol of carbon monoxide is burned according to the

following equation?

2C0(@) +0,(e) = 2C0,4 (&)

A 141
B. 282
c. 564
D. 1128

The specific heat of iron is 0.450 J g™ K™ What is the energy. in J. needed to increase the temperature

of 50.0 g of iron by 20.0K?
A 9.00
B. 225
c 450

D. 450

AH® =564 k]
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18.

19.

What is the standard entropy change, AS®, for the following reaction?

2C0(g) +0;(g) = 2CO,(e)
CO(g) 0,(2) COy(2)
$%/ K mol™ 198 205 214
A 1%
B. -I73
c 4n
D. +189

Which step(s) is/are endothermic in the Born-Haber cycle for the formation of LiCI?

A

1C1,(®) > Cl(g) and Li(s) — Li(e)
B. Cl@+e —Cl (@ andLi()—»Li'@+e
C Li'()+Cl () - LiCl()

D. 1ClL(g) —Cl(e) and Cl(g) +e —Cl ()

What s the function of iron in the Haber process?
A Tt shifis the position of equilibrium towards the products.

B. It decreases the rate of the reaction

C. It provides an alternative reaction pathway with a lower activation energy.

D. It reduces the enthalpy change of the reaction.
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13.  Which structure has delocalized T electrons?

A O
B. CO
C. HCN
D. co,

14. 1.0 g of sodium hydroxide, NaOH. was added to 9.0 g of water. The temperature of the solution
increased from 18.0°C to 20.5°C. The specific heat capacity of the solution is 4.18 T g K™
Which expression gives the heat evolved in kJ mol™?

5x100.0x4.18x1000
400

2.5x100.0x4.18
1000x40.0

C. 25x100.0x4.18x40.0
1000

5x1.0x4.18x40.0
1000

Which process represents the C~C1 bond enthalpy in tetrachloromethane?
A CClL(g)— C(e)+4CI(e)

B, CCl(g)— CCly(g) +Cl(g)

C CClL()—C(2)+4CI()

D CCL()—C(s)+2CL(g)
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‘Which reaction has the greatest increase in entropy?

A

B.

CH(2)+50,(2) = 3C0,(2) +4H,0(2)
H,(2)+ClLy(e) — 2HC1(e)
N,(2)+3H,(2) = 2NH, ()

CH.(2)+Hy(@) = C,Hy (@)

The reaction befween but-1-cne and water vapour produces butan-1-ol.

C.H;(2)+H,0(e) = C,H,0H®)

The standard entropy values (S°) for but-l-ene, water vapour and butan-1-ol are 310, 189 and
228 K™ mol™ respectively. What is the standard entropy change for this reaction in J K™ mol™?

A

B.

271

+271

-107

+107

Areaction has a standard enthalpy change. AH® , of +10.00 kT mol™ at 298 K. The standard entropy.
change, AS® | for the same reaction is +10.00 J K™ mol™". What is the value of AG® for the reaction

in kJ mol?
A 4975
B. +7.02
c 240

-2970
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16. 75cm’ of an unknown gas has a mass of 0.18g at a temperature of 25°C and a pressure
of 1atm. Which is the correct expression for the molar mass, M. in g mol” of the gas?
R=83TK" mol™. 1 atm=1.01x10° Pa)

A aro018x83x25
1x75
B 3 75x10° x83x25

1.01x10° 298

_ 018x83x298
T 101x10°x75x10°

_L01x10° x75x10°
0.18x83x298

D. M

The average bond enthalpy for the C—H bond is 412 kI mol™. Which process has an enthalpy change
closest to this value?

A CH(@—CE+2H,(@
B. CH,(@—C@+2H@
C. CH,@->C@+4H(@

D. CH,(®—CH@+H(@

18. A reaction has a positive AH and a negative AS® value. Which statement about this reaction
is correct?

A Itis not spontancous at any femperature.
B. Itis spontancous at all temperatures.
C. Itis spontancous only at low temperatures.

D. Itis spontaneous only at high temperatures.
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19.

20.

When 50 cm® of 1.0 moldm™ nitric acid solution. HNO(aq). is added to 50 cm’ of 1.0 moldm™
potassium hydroxide solution, KOH(aq), the temperature of the mixfure increases by 6.4°C
What will be the temperature change when 25 em® of each of these solutions are mixed together?

A 16C
B. 32°C
C. 64C
D. 128°C

Which features of a positive ion lead to a higher lattice enthalpy in ifs compounds?

I Ahigher charge on the ion
IL  Asmaller ionic radius

M Alower first ionization energy of the metal o form the ion
A TandIlonly

B. TandIMonly

C. Tand I only

D. LIandII




image70.jpeg
This reaction was used in flash photography:

3Mg (s) + KCIO; (s) — 3MgO(s) + KCI(s)

Relevant enthalpy changes of formation values are shown below.

Compound AH [ kI mol
KCIO,(s) —391
MgO(s) —602
KCI(s) —437

What is the enthalpy change, in kJ. of this reaction?

A -1852
B. 648
C. +740

D.  +1760
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The formula of tetrachloromethane is CCl, Which combination correctly shows the number of lone
pairs of electrons in the Lewis structure, the shape of the molecule and the type of hybridization of
the carbon atom?

L"“L‘z‘i'i': S"fj:;:‘;’“ in Shape of molecule Type of hybridization
A 4 pyramidal sp*
B. 8 square planar sp?
C 12 tetrahedral sp
D. 16 tetrahedral sp

A gas sample occupies a volume ; at a pressure P; and a Kelvin temperature 7,. What would be the
temperature of the gas, T, if both ifs pressure and volume are doubled?

A possible method of preparing hydrogen peroxide is
H,(@+:0,@>H00 AH®=x

H,0()+30,() > H,0,() AH®

Which expression can be used fo calculate the enthalpy change for the decomposition of hydrogen
‘peroxide using this data?

H,0,() — H,()+0,(2)
A
B. x+y
C —x+y
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18.

19.

20.

Which of the following is correct about the energy changes during bond breaking and bond formation?

Bond breaking Bond formation
A exothermic endothermic
B exothermic exothermic
c endothermic endothermic
D. endothermic exothermic
What should be the signs of AG. AH and AS for a chemical reaction to be spontancous at any
temperature?

AG AH As

A positive negative positive
B negative negative negative
c negative negative positive
D. negative positive negative

Which compound has the highest lattice enthalpy?

A

B.

Ca0

Cas

LiF

Lil
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21.

22.

23.

The standard free energy changes of formation of some compounds are shown in the table:

Compound MgO(s) H,00) Mg(OH),(s)
AG®, /KJ mol™ —570 -237 —834

Which statement is correct about the following reaction?
MgO(s) + H,O() — Mg(OH), (s)

A The reaction is spontaneous and AG®=+27 kJ mol™

B.  The reaction is not spontancous and AG°=+27 kJ mol .

C.  The reaction is spontaneous and AG°=~27 kJ mol

D.  The reaction is not spontaneous and AG°=—27 kJ mol .

Which statement explains why increasing the temperature increases the rate of a chemical reaction?
A, More molecules have energy equal to or greater than the activation energy.

B.  Atahigher temperafure the activation energy for the reaction is lower.

C. More molecules have the correct collision geometry.

D.  The reaction proceeds according to Le Chatelier's principle.

Which statement is correct about the overall order of a chemical reaction?
A, Tt can be deduced from the stoichiometric coefficients of the equation.

B. It can only be determined experimentally.

C. Itisalways affected when the concentrations of the reactants are increased.

D. Itisalways the same as the molecularity.
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14.  What is the bond angle in NO; 7

A 107°
B. 1095°
c. 1200
D. 180°

The temperature of 1dm’ of a gas is increased from 32°C to 64°C at constant pressure. What is
the new volume in dm*?

A 11
B. 13
c 16
D. 20

16. Which change does not lead to an increase in enfropy?
A Mixing nitrogen and oxygen gases at room temperaure
B.  Cooling steam so that it condenses to water
C.  Heating hexane o ifs boiling point

D. Dissolving sugar in water
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The enthalpy changes for two reactions are shown below.

5()+0,(e) > 50,(2) AH® =-300 kI
28(s)+30,(g) > 250,(z) AH® =-800kJ

What is the enthalpy change for this reaction in kI?

250,(2)+0,(2) = 250;(2)

A 200
B. -500
c. -1100
D. -1400

Which process is exothermic?
A Na(s)—Na(®)

B. Ca()—>Ca'(@)+e
C. Br(g)+e —Br (2

D. L—21@e)

Which equation represents the standard enthalpy of formation of calcium fiuoride?
A Ca(g)+E(g) = Cak(g)

B.  Ca(9)+F(g) = CaFy(s)

C. Ca¥(g)+2F (g) > Caky(s)

D Ca¥(s)+2F (g) = Cal

)
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25 em” of 1.0 mol dm™ NaOH is added to 25 cm’ of 1.0 mol dm ™ HC1. The temperature rise is 6°C.
Which reactants will also give a temperafure rise of 6°C?

A 25 cm’ of 2.0 mol dm ™ NaOH and 25 cm’ of 2.0 mol dm™ HCL
B. 50 cm’ of 1.0 mol dm™* NaOH and 50 cm’ of 1.0 mol dm ™ HCL
C. 50 cm’ of 0.5 mol dm™* NaOH and 50 cm’® o 0.5 mol dm ™ HCL

D. 100 cm’ of 025 mol dm™ NaOH and 100 cm’ of 0.25 mol dm ™ HC1

‘Which reaction is the most exothermic?
A Li@+F@-LFE

B.  Na'(2)+Cl(g) - NaCl(s)

€. Mg"(@)+0"(9) > MeO(s)

D. Ca¥™(g)+5"(g) = CaS(s)

The table shows data for a reaction between X and Y.

Experiment | [X]moldm™ | [Y]moldm™ | Rate of reaction mol dms™

1 04 024 12x10*
2 08 024 2.4x10°
3 04 012 3.0x10°

The overall order of reaction is.

A1
B. 2
c 3
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