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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 3 Q# 53/ IB/Paper 1/2016/w/Time Zone 2/Higher Level/
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Topic Chem 3 Q# 54/ IB/Paper 1/2016/s/Time Zone 0/Higher Level/
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Topic Chem 3 Q# 59/ IB/Paper 1/2014/s/Time Zone 2/Higher Level/
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Topic Chem 3 Q# 60/ IB/Paper 1/2014/s/Time Zone 1/Higher Level/
[image: OL79]

Topic Chem 3 Q# 61/ IB/Paper 1/2013/w/Time Zone 0/Higher Level/
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Topic Chem 3 Q# 62/ IB/Paper 1/2013/s/Time Zone 2/Higher Level/
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Topic Chem 3 Q# 65/ IB/Paper 1/2012/s/Time Zone 2/Higher Level/
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Topic Chem 3 Q# 69/ IB/Paper 1/2011/s/Time Zone 2/Higher Level/
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Topic Chem 3 Q# 80/ IB/Paper 1/2008/s/Time Zone 2/Higher Level/
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1B Paper 3 HL and SL Maped for Option B for 2016 Specimin, Summer and Winter

45.0

.;0.0 /
_‘§5.0 /

S

80.0 / f
55.0

3 //
0.0

g ) //
%5.0 /

400 N AR

Ss0 ~_ —

= N

0.0
® Chem OpB | Chem OpB | Chem OpB | Chem OpB | Chem OpB | Chem OpB | Chem OpB Cher#OpB Cher#OpB Chem OpB Chem NoS
1 2 3 4 5 6 7 8 9 10

=f=HL 0.0 135 12.0 9.0 1.5 53 113 3.8 113 1.5 30.8
he=SL 0.0 181 19.0 11.4 0.0 8.6 0.0 0.0 0.0 0.0 429

Biochemistry (2016) Topic Number - X = no longer examined





image5.png
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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10.

Which property increases down group 17, the halogens?
A Electron affinity

B.  Boiling point

C.  First ionization energy

D, Reactivity

Which correctly describes the reaction between potassium and excess water?
A The reaction is endothermic.
B, The final products of the reaction are potassium oxide and hydrogen
C. The final products of the reaction are potassium hydroxide and hydrogen.
D.  The final pH of the solution is 7.
The oxidation state of cobalt in the complex ion [Co(NH,),Br]*Is +3. Which of the following
statements are correct?
1. The overall charge, x, of the complex ion is 2+
Il The complex ion is octahedral
Il The cobalt(lll) ion has a half-filed d-subshell

A landllonly

]

1and I only
C. Niand lilonly

D. Llandi

What s the correct explanation for the colour of [Cu(H,0)F"?

A Lightis absorbed when an electron moves to a d orbital of higher energy.

B, Lightis released when an electron moves to a d orbital of higher energy.

C.  Lightis absorbed when electrons move from the ligands to the central metal ion

D.  Lightis absorbed when electrons move between d and s orbitals.
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Which electron configuration is correct for the selenide ion, Se*?
A 157257 2p° 357 3p° 4S° 40" ap*
B. 157257 2p° 357 3p° 45?40 4p®
C. 1s?2s?2p°3s? 3p° 4s° 3d" 4p*
D. 15?257 2p° 357 3p° 45 30 4p®

The diagram shows the first ionization energies of four consecutive elements in the periodic table
Which element is in Group 142

1stionization energy

V' Increasing atomic number

Which element is a metalloid?

A Co
B. As
c. Cs
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10.

1.

Which periodic trend is described correctly?

eraim e | S
A atomic radius increases increases
B. ionic radius decreases increases
c first ionization energy decreases decreases
D. electronegativity decreases increases

Which does not affect the colour of the complex ion formed by a particular transition metal?
A Oxidation state of the metal

B. Number of ligands in the complex

C.  Identity of ligands in the complex

D.  Isotope of the metal

Which best explains why transition metal complexes are coloured?

A As electrons retum to lower energy levels, light of a certain colour is emitted, and the
complementary colour is observed

B, As electrons retum to lower energy levels, light of a certain colour is emitted, 5o the complex
appears to have the same colour.

C. As electrons are promoted to higher energy levels, light of a certain colour is absorbed, and
the complementary colour is observed

D.  As electrons are promoted to higher energy levels, light of a certain colour is absorbed, so
the complex appears to have the same colour.

Which species breaks the octet rule?

A PCl
B BF,
c. scy

D. NHS
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4.

Which electronic transition would absorb the radiation of the shortest wavelength?

Which is the electron configuration of the ion Fe*™?
A 15267 2p% 367 3p%3d°

B 15257 2p% 35" 3p° 3d% 4¢?

C. 15726 2p%3¢73p°3d* 4¢?

D 15257 2p% 36 3p°3d 45’

Which element is in group 27

1% ionization 2* ionization 3 ionization 4" ionization
energy / kJ mol! energy / kJ mol! energy / kJ mol! energy / kJ mol!
A 1402 2856 4578 7475
B 590 1145 4912 6474
c 403 2632 3900 5080
D. 578 1817 2745 11578

Which element is in the £-block of the periodic table?

A Be
B. Ce
C. Ge
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10.

1

‘Which property increases down group 1 of the periodic table?

A

B.

Melting point
First ionization energy
Atomic radius

Electronegativity

‘What is the overall charge on the complex ion formed by iron(II) and six cyanide ions, CN"?

£

‘Which statement about trasition mefal complex ions is correct?

A

B.

The difference in energy of the d orbitals is independent of the oxidation state of the metal

The colour of the complex is caused by light emited when an electron falls back from a higher
1o lower energy level.

The colour of the complex is the colour of the light absorbed when an electron moves from a
lower to a higher energy level

The difference in energy of the d orbitals depends on the natusre of the ligand.

‘Which is the best description of ionic bonding?

A

B.

Electrostatic affraction between oppositely charged ions
Electrostatic affraction befween posifive ions and electrons
Electrostatic affraction of nuclei fowards shared electrons in the bond befween the nuclei

Electrostatic attraction between nuclei
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Which stage of operation immediately follows onization in the mass spectrometer?

a.

Acceleration

A

Deflection

B.

Detection

c.

Vaporization

D.

Which statement is correct about the first ionization energies of consecutive elements shown in

the graph?

5.

Fificaiscacaniceaseastagiseanagiseaseasts

R

10

Lo

Lo

HH O T T

T

T

jow o1/ G108 uoeZIUO! 1S4

Atomic number

[Source: Values from Nuffied Advance Science - Book of Data, Revised Editon (1384)]

‘The graph falls between Be and B because there is an electron in the third energy level.

A

The graph increases from B to N because the atomic radius is increasing

B.

‘The graph increases from Li to Ne because the number of electrons is increasing

L

The graph falls between Be and B because the outer electron in B is in a p sub-level.

D.
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10.

Which element has the greatest first ionization energy?

A

B.

c.

D.

Al

Ar

<3

cs

Which elements are in the same group of the periodic table?

A

B.

&.

D.

Ca, Na, Rb, St
ALATCLS
Au, Hg. Pb, Pt

As, Bi, P, Sb

Which property of transition metals enables them to behave as catalysts?

A

B.

c.

D.

High melting point
Variable oxidation number
High density

Split d sub-levels

Which statement best describes the lattice structure of solid sodium chioride?

A

Each sodium ion is surrounded by one chioride ion.
Each chioride ion is surrounded by two sodium ions.
Each chloride ion is surrounded by four sodium ions.

Each sodium ion is surrounded by six chioride ions.

Which compound is most likely to contain ionic bonding?

A

B.

clo,
csct
sct

sicl,
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What s the electron configuration of the copper(l) ion, Cu*?

A 1s252p'as"apias'ad®

2]

15%2572p°35%3piUs"ad®

C. 1s%2s%2p"3s™3p®as'ad™

o

15%25%2p°35%3p 0™

Which combination of properties best describes sodium oxide, Na,0?

Nature of bonding Acidic or basic behaviour
A covalent acidic
B. fonic basic
€. covalent basic
D. fonic acidic

What s the definition of electronegativity?

A The relative measure of the tendency of an atom when bonded in a molecule to attract a
shared pair of electrons towards tself.

B. The minimum energy required to remove a mole of electrons from a mole of gaseous atoms.

C. The enthalpy change occurring in kJmol* when a gaseous atom gains one electron to form a
negative ion.

D.  The strength of an atom measured in kJmoi™ fo aftract an electron to itself when bonded in a
molecule.

Which species cannot act as a ligand?

A NH?
B HO
c cr

D. OH




image16.jpeg
4. Some possible electron transitions in a hydrogen atom are shown below. Which letter represents the
electron transition with the highest energy in the emission spectrum of a hydrogen atom?

Energy

Successive ionization energies for an element, Z. are shown in the table below.

Electrons removed Ist | 20d | 3rd | 4th | Sth
Tonization energy / kJmol™ 736 | 1450 | 7740 | 10500 | 13600

What is the most likely formula for the ion of Z?

Az
B 7
€ Z%
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6. Which statements are correct for the oxides of period 3 going from Na to CI?

I The oxides become increasingly acidic
IL  The bonding of the oxides changes from ionic to covalent.
M All the oxides dissolve readily in water.

A TandTonly
B. TandMonly
C. Iand I only

D. LIandII

The clements argon, pofassium, and caleium are consecutive in the periodic table. Which gives the
correet order of increasing first ionization encrgies?

A Ar=Ca<K
B. K<Ar<Ca
C. Ca<K<Ar

D. K<Ca<Ar

8. Cobalt forms the complex [Co(NH,),CIJ*". Which statements are correct for this complex?

I The cobalt ion acts as a Lewis acid.
IL  The cobalt ion has an oxidation number of +II

I There are 90" bond angles between the cobalt ion and the ligands.
A TandTonly
B. TandMonly
C. Iand I only

D. LIandII
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Which equation represents the second ionization energy of potassium?
A K@K ()+2e”
B. K (9->K"()+e
C. K@E)->K¥(g)+2e

D. K'(9)->K¥(g)+e

Which pair of clements shows the greatest difference in electronegativity?

A MgandO
B. LiandF
C. KandF
D. Liandl

Which statements explain why a catalyst is used in the Contact process (shown below)?
50,(2)+10,(2) = 50;(g)

I Acatalyst lowers the activation energy.
I Acatalyst moves the position of equilibrium towards the product

I Acatalyst allows the same rate to be achieved at a lower temperature.
A TandTonly

B. IandIMonly

C. TandMonly

D. LIlandII




image19.jpeg
6. The horizontal axis of the bar chart represents the elements of period 3 from sodium to chlorine
(excluding silicon). What could the vertical axis represent?

r s cl
Na
M
i .
Elements of period 3
A, Melting point of the element
B. Electronegativity of the bonded atom
€. Tonic radius of the most common ion
D.  First ionization energy in the gaseous state
7. Which statements about reactivity are correct?
I Potassium reacts more vigorously than sodium with chlorine.

IL  Lithium reacts more vigorously than potassium with water

I Fluorine reacts more vigorously than bromine with a potassium iodide solution.
A TandTonly
B. TandMonly
C. Iand I only

D. LIandII




image20.jpeg
What are the numbers of neutrons and electrons in the iodine ion, "“I'?

Neutrons Electrons
A 53 53
B 72 52
c 72 53
D. 125 52

What is the abbreviated clectron configuration of the telluride ion, Te™?
A [Kr)5s'5d"5p°
B [Kr]5s4d"5p’
C. [Kr]5s'4d"sp*

D [Ki]5s4d"sp®

Which series is arranged in order of increasing radius?
A FeCre<a

B. Rb<K<Na

C. AP <Mg* <Na"

D. I <Br <CI'
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Which oxides form acidic solutions when added to water?
A P,0(s) and SOy(g)

B, Na,0(s) and MgO(s)

C. ALOy(s) and SiOy(s)

D.  MgO(s) and ALO(s)

Which compound is likely to be colourless?
A [Za(HO)ICL

B [NH,][Fe(H,0)][SO,],

€ K{Co(CN)]

D.  [Ni(NH)[BE,],

What is the formula of calcium nitride?

A CaN,
B. CaN,
C  CaNoOy,

D.  Ca(NOy),
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Which statements are correct for the alkali metals Li to Cs?

I Melting point increases
I First ionization energy decreases

0 Tonic radius increases
Tand I only

Tand I only

T and I only

L Mand I

Which statements about [Ag(NH),]" are corect?

I NH, forms a dative covalent (co-ordinate) bond with Ag"

I The formation of the bond between NH; and Ag’ is an example of a Lewis acid-base
reaction.

0 Ag”is the ligand in this complex ion.
Tand I only

Tand Il only

T and I only

L Mand I

Which is the best description of a metallic bond?

A

B.

Electrostatic attraction between oppositely charged ions
Electrostatic attraction between a pair of electrons and positively charged nuclei
Electrostatic attraction between a lattice of positive ions and delocalized electrons

Electrostatic atiraction for a bonding pair of electrons which have been supplied by one of
the atoms
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What is the correct electron configuration of the Cu” ion?

A

B.

[Ar] 3d° 45’
[Ar] 3d 47
[Ar] 34"

[Ar] 3d° 45"

Which statement concerning electronegativity is correct?

A

B.

Electronegativity increases from left to right across a period.
Metals generally have higher clectronegativity values than non-metals.
Electronegativity increases on descending a group.

Noble gases have the highest electronegativity values.

Which statements are correct?

I Fluorine will react with potassium chloride solution to produce chlorine.
IL  Todine will react with sodium chloride solution fo produce chlorine.

M Bromine will react with lithium iodide solution fo produce iodine.
Tand Il only

Tand Il only

Tl and IIT only

1. I and IIT
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10.

Each of the following oxides 1s added to separate equal volumes of distilled water. Which of the

following is the most acidic oxide?

A PO,
B. SO,
c  ao,
D sio,

What are the correct formulas of the following ions?

Nitrate Sulfate Phosphate | Hydrogencarbonate
A NoO;” sox- PO HCO;”
B. NO,” PO;”
e 50, PO,” HCO,
D Noky PO, HCO;*

Which compound is predominantly covalent?

A Licl
B. ALO,
c CF

D. ZaCL
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Which combination is correct for the properties of the alkali metals from Li to Cs?

Atomic radius Melfing point First ionization
energy
A increases increases increases
B increases decreases decreases
c increases increases decreases
D decreases decreases increases

Which equation represents a reaction that occurs under normal conditions?
A 2LiBr(aq) + L, (aq) - 2Lil (aq) + Br, (aq)
B.  2KF(aq) +Cl(aq) > 2KCl(aq) + ;(aq)
C. 2LiCl(aq) +1,(aq) = 2Lil(aq) + Cl,(aq)

D.  2KBr(aq) +Cl,(aq) > 2KCl(aq) + Br, (aq)

Which combination of statements about the oxides of period 3 elements is correct?

State at room temperature Electrical conductivity in molten state
Na,0 ALO, PO, Na,0 A10, ?,0,
A solid solid gas good good good
B solid solid solid good good poor
c solid liquid liquid good poor poor
D. solid solid solid poor poor good
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Which series is correctly arranged in order of decreasing radius?

A

B.

AP > Mg >Na* >F
F>Na' > Mg > AP
F >Al" >Mg™ >Na*

Na®>Mg* > Al > F-

Which complex is colourless in solution?

A

B.

C

D.

[Fe(H,0),]CI,
[Ni(NH,), ICL,
[Zn(H,0),](NO,),

K,[Co(CN),]

Which species contain dative covalent bonds?

1 co
I NH,
m HO

Tand I only
Tand Il only
T and I only

1 II and IIT




image27.jpeg
4. Which isotope has an atomic number of 9 and a mass number of 197

A F

B. 'K
c F
D si

What is the order in which the energy sub-levels are occupied according to the Aufbau principle?

A 5s.5p.4d
B. 4d5s.5p
C. 5s.4d.5p
D. 5s5d.5p

6. Which species are in the order of increasing ionic radius?

Which combination of descriptions is correct for the oxides of period 3 elements?

Chlorine Magnesium Silicon Sodium
A basic acidic basic acidic
B. acidic basic basic basic
C basic acidic acidic acidic
D. acidic basic acidic basic
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Which physical property of elements is represented by y on the graph below?

N

—o—o

123456 7 8 91011121314151617 1819 20
Atomic number
A Fisst ionization energy
B. Ionic radius
C. Atomic radius

D.  Electronegativity

Which of the following redox reactions take place?

I Cl(aq)+ 2Nal(aq) = L, (aq) + 2NaCl(aq)
1L Br(aq)+2Nal(aq) - L, (aq) + 2NaBr (aq)
M I(aq) +2NaBr (aq) - Br,(aq) + 2Nal (aq)

A TandTonly
B. TandMonly
C. Iand I only

D IIandII
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10.

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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Values for the successive ionization energies for an unknown element are given in the table below.

First ionization | Second ionization | Third ionization | Fourth onization
energy / kJ mol energy / kJ mol energy / kJ mal™ energy / kJ mal™

420 3600 4400 5900

In which group of the periodic table would the unknown element be found?

A1
B. 2
c 3
D. 4

Which pair of elements has the greatest difference in electronegativity?

A CsandF
B. CsandCl
C. CsandBr
D. Csandl

Ligands can form dative covalent bonds with metal ions to form complex ions. Which of the
following can act as a ligand?

Locr
I NH
I HO

A TandTonly
B. IandMonly
C. Mand M only

D. LOandII
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Which metal nitrate solution is coloured?

When CH,, GH, and C,H, are amanged in order of increasing carbon-carbon bond strength
(weakest bond first), what is the correct order?

A

B.

Which molecule has a non-bonding (lone) pair of clectrons around the central atom?

A

B.

Which particles are responsible for the conduction of electricity in molten aluminium?

A

B.

Za(NO,), (20)
Ni(NOy); (0)
Mg(NOy); ()
5c(NO,), (a)

CH, CH, CH,
CH, CH, CH,
CH, CH, CH,

CH, CH, CH,

BF,
s0,
PCl

SiF,

Cations
Anions
Electrons

Protons
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Which property generally decreases across period 37

A

B.

D.

Atomic number
Electronegativity
Atomic radius

First ionization energy

Which statement about the elements in group 7 is correct?

A

Br, will oxidize CI"

has the least tendency to be reduced.
Cl, will oxidize I

1, is a stronger oxidizing agent than F,

Which electron transitions are responsible for the colours of transition metal compounds?

A

B.

Between d orbitals and s orbitals
Among the attached ligands
From the metal ion to the attached ligands

Between d orbitals

How many o and 7 bonds are present in a molecule of propyne, CH;CCH?

c n
5 3
6 2
7 1
8 0
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The graph below shows the first four ionization energies of four elements A. B. C and D (the letters
are not their chemical symbols). Which element is magnesium?

14000 M first ionization energy

12000 [0 second ionization energy

10000
st [ third ionization energy
6000 [ fourth ionization energy
4000
Al
0
A B c D

Elements

Tonization energy / kJ mol™

Which statements about the periodic table are correct?

I The clements Mg, Ca and St have similar chemical properties.
IL  Elements in the same period have the same number of main energy levels

T The oxides of Na, Mg and P are basic
A TandTonly

B. TandMonly

C. Iand I only

D. LIandII
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‘The x-axis of the graph below represents the atomic number of the elements in period 3,

¥

Atomic number

Which variable could represent the y-axis?
A Meliing point

B.  Electroncgativity

C. Ionic radius

D.  Atomic radius

In which complexes does iron have an oxidation number of +37

L [Fe(H0)I"
I [Fe(L0)(CN
O [Fe(CN)

A TandTonly
B. TandMonly
C. Iand I only

D. LIandII
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What is the electron configuration of Fe™?
A [Ads3d°

B [Ar3d

C [Ar4s3d

D.  [Arlds3d

Which ion has the largest radius?

A cr
B. K
Cc. Br
D. F

Which oxides produce an acidic solution when added to water?

I 2,0,
I Mg
. so,

A TandTonly
B. TandMonly
C. Mand Monly

D. ILMandII




image36.jpeg
What s the ligand in the complex K,[Fe(CN),]?

A oN
B. Fe"

c K

D, [Fe(CN)J"

Which species have a dative covalent bond?

1 co
I NH,
oI HO

A TandTonly
B. IandMonly
C. Mand M only

D. ILMandII

Which substance can form intermolecular hydrogen bonds in the liquid state?

A CHOCH,
B. CHCHOH
C. CHCHO

D. CH,CHCH,
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Which statements about the periodic table are correct?

I Elements in period 3 have similar chemical properties.
IL  Elements in group 7 show a gradual change in physical properties.

I The position of an element in period 3 is related to the number of electrons in the highest
oceupied energy level.

A TandIonly
B. IandIMonly
C. andIonly

D. LIlandII

Which statements about period 3 are correct?

L The oxides of the clements change from ionic fo covalent across period 3.
IL  The oxides of the clements change from basic to acidic across period 3.

I Fisst ionization energy of the clements increases linearly across period 3.
A TandIonly

B. TandIMonly

C. Tand I only

D. LIandII

Which statements are correct for the complex ion [CaCLT™?

L The oxidation number of Cu in the complex ion is +2.
IL  The coordination number of the copper ion is 4
I Chloride ions are behaving as ligands

A TandIonly
B. TandIMonly
C. Tand I only

D. LIlandID
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The volume of an ideal gas at 27.0°C is increased from 3.00 dm’ to 6.00 dm™. At what temperature.
in °C. will the gas have the original pressure?

A 135
B. 540
c 327
D. 600

Which gives the correct order of these processes in a mass spectrometer?
A ionization deflection acceleration

B. ionization  acccleration  defiection

C. acceleration ionization  defiection

D. deflection  acceleration ionization

Between which ionization energies of boron will there be the greatest difference?
A Between Ist and 2nd ionization energies
B.  Between 2nd and 3rd ionization energies
C. Between 3rd and 4th ionization energies

D. Between 4th and 5th ionization energies
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What happens when sodium is added to water?

L Agasisevolved
IL  The temperature of the water increases

I A clear, colourless solution is formed
A TandIonly

B. TandIMonly

C. Tand I only

D. LIlandII

Which species has the largest radius?

A cr
B. K
C. Na
D. K

Which process is responsible for the colour of a transition metal complex?
A The absorption of light when electrons move between s orbials and d orbitals
B.  The emission of light when electrons move between s orbitals and d orbitals
C. The absorption of light when electrons move between different d orbitals

D.  The emission of light when electrons move between different d orbitals




image40.jpeg
10.

1.

Which statement describes the trends of electronegativity values in the periodic table?
A, Values increase from left fo right across a period and inerease down a group.
B.  Values increase from left to right across a period and decrease down a group.
C. Values decrease from left to right across a period and increase down a group.

D.  Values decrease from left to right across a period and decrease down a group.

Which equation best represents the first ionization energy of magnesium?
A Mg Mg ©+e

B. Meg()—Me"(@+2

C Meg@@-Meg@+e

D. Mg@)—Mg (@+e

What are the products of the reaction befween chlorine and water?
A O, HandHCI

B. HandOCL

C. HCland HOCI

D HOCLH,and Cl

Which statement best describes the intramolecular bonding in HCN(1)?
A Electrostatic attractions between H and CN ions

B.  Only van der Waals' forces

C. Van der Waals' forces and hydrogen bonding

D.  Electrostatic attractions between pairs of electrons and positively charged nuclei
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4. Which is correct for the following regions of the electromagnetic spectrum?

TV IR
A high energy short wavelength | low energy low frequency
B high energy low frequency low energy long wavelength
c high frequency | short wavelength | high energy long wavelength
D. high frequency | long wavelength low frequency | low energy

Which species possesses only two unpaired clectrons?

A Zn
B. Mg
c T
D Fe"

Which is the best definition of electronegativiy?
A Electronegativity is the energy required for a gaseous atom to gain an clectron

B.  Electronegativity is the attraction of an atom for a bonding pair of electrons

Electronegativity is the attraction between the nucleus and the valence electrons of an atom.

D.  Electronegativity is the ability of an atom to attract electrons from another atom.
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Which statements are correct for the reactions of Cl,, MgCl, and SiCl, with water?

=N MgCl, Sicl,
A forms a neutral solution forms a neutral solution | no reaction
B forms an acidic solution | forms an acidic solution | forms an acidic solution
c forms an acidic solution | forms an acidic solution | no reaction
D. forms a neutral solution forms a neutral solution forms an acidic solution

Which transition clement, or compound of a fransition element, is used as a catalyst in the
Contact process?

A Fe
B. MO,
c Vo,
D Ni

9. Which is the best description of ionic bonding?
A The clectrostatic atfraction between positively charged nuclei and an electron pair
B.  The clectrostatic atfraction befween positive ions and delocalized negative ions
C. The electrostatic atfraction between posiive ions and delocalized clectrons

D.  The electrostatic attraction between oppositely charged jons
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The first ionization energies of successive elements in the periodic table are shown below.

£ 2000

=

& 1500 b

2 v

s

H

£ 1000

| \

E 500 L2

% v

£ N
0

Atomic number

Which statements are correct?

I Elements E and M are in Group 0 of the periodic table.
IL  Atoms of elements G and O have the outer electron configuration ns’

M Atoms of clements B and J contain half-filled p orbitals.
A TandTonly

B. TandMonly

C. Iand I only

D. LIlandIIl
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The mass spectrum of a sample of an element is shown below.

40
]
H
220
&
®

4 - )

64 65 66 67
mass / charge

Which value is closest to the relative atomic mass of the element?

A 645
B. 650
C. 655
D. 660

In what order are the elements listed in the periodic table?
A Inorder of relative atomic mass

B. Inorder of reactivity

C.  Inorder of nuclear charge

D. In order of electronegativity
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s.

The graph shows the trend in a physical property down group 7 in the periodic table.

Physical
property

What is the physical property?
A Atomic radius

B.  Electroncgativity

C. Density

D.  Meliing point

Which species can act as ligands with transition metal ions?

I NH
o cr
m CH,

A TandTonly
B. IandMonly
C. Iand I only

D. LIandII
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Equal amouts of four substances are added to separate samples of 100cm’ of water. Which solution
has the highest pH?

A NaCl
B AICL
c pay
D cy

The table shows the boiling points of the hydrogen halides.

Compound Boiling point/ °C
HE 20
HCI -85
HBr —67
HI =35

Which statement explains the higher boiling point of hydrogen fluoride?
A The covalent bond in hydrogen fiuoride is stronger than those in the other hydrogen halides
B.  There is strong hydrogen bonding between the hydrogen fluoride molecules.

C. Fluorine is the most reactive clement in group 7.

D.  Fluorine has the highest first ionization energy in group 7.

Which substance has the lowest electrical conductivity?

A AIE
B. ALOD)
C. KCl(aq)

D. HCl(g)
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‘Which bond has the lowest polarity?

A

B.

What is the correct description of hybridization present in buta-1.3-diene. H,C=CH-CH=CH,?

A

B.

Which molecules contain a bond angle of 90°?

C-H in methane, CH,
C=0 in carbon dioxide, CO,
C=C in ethane, C,H,

C=C in ethanol, C;H,OH

w»
2
»w
sp and sp’

sp’. sp” and sp

I PR
I sicl,
I SF,

Tand Il only
Tand Il only
T and I only

1 II and ITT
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4. Which of the following describes the visible emission spectrum of hydrogen?
A Aset of lines which are randomly spaced.
B.  Aset of lines which converge towards a low energy value.
C. Aset of lines which converge towards a long wavelength value.

D.  Aset of lines which converge towards a high frequency value.

5. Which statement about ionization energy is correct?
A Fisst ionization energies decrease across period 3
B. Second ionization encrgies refer to the removal of fwo electrons from an atom.
C. Third ionization energies always involve the removal of an electron from a p-orbital.

D.  The fourth ionization energy of an element is always greater than ifs third ionization energy.

6. Whatis the correct sequence for the stages of operation in a mass spectrometer?

A [ionization vaporization | acceleration | deflection
B. [ionization vaporization _| deficction acceleration
C. [vaporization |acccleration | ionization deflection
D. [vaporization | ionization acceleration | deficction

Which properties vary in the same way down groups 1 and 7 of the periodic table?
I Boiling points
I Ionic radii
I Atomic radii

A TandTonly

B. Iand M only

C. Mand Monly

D. LIandII
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10.

Which statements support the description of aluminium oxide as amphoteric?
I Itcan show acidic behaviour in the presence of strong alkalis.
IL It can show alkaline behaviour in the presence of strong acids.
I It dissolves in water to form a neutral solution.

A TandTonly

B. Tandonly

C. Mand M only

D. ILMandII

Which of these species involves the transition metal in one of its common oxidation states?

B. Tandonly
C. Mand Monly

D. ILMandII

Which statement about the chlorides of period 3 clements is correct?
A, The metal chlorides form alkaline solutions when added to water.

B.  The non-metal chlorides form acidic solutions when added to water.
C. AL,Cl, s a good conductor of electricity when molten.

D.  SiCl, exists as a giant covalent structure.
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1.

12.

13.

14.

What are the correct formulas of magnesium nitride and aluminium sulfide?
A MgN,and ALS,
B.  Mg;N;and ALS,
C. Mg,N;and ALS,

D.  Mg;N, and ALS,

Which species has the same electron configuration as a Ca™ ion?

A APion
B. Brion
C. Aratom
D. Katom

When are ionic bonds most likely to form?

A When two elements with high electronegativity values react with each other.
B.  When two metals of different groups react with cach other.

C. When two non metallic elements react with each ofher.

D. When a metal and a non metal react with each other.

What is the shape of PE?
A Tetrahedral

B. Trigonal pyramidal
C. Square planar

D. Trigonal bipyramidal
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Which properties decrease in value when descending group 17

L Atomic radius
1L Tonization energy
M Electronegativity

A TandIonly

B. TandIonly

C. TandIMonly

D. LIandII

8. The ionization energies of three consecutive elements in the periodic table are 1680, 2080 and
4941 mol? respectively. Which of the following shows the elements with these values?

Which comparison of radii of atoms and ions is correct?

A carsa
B. H'>H
C. Na'>Na

D. Mg¥>Mg"
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‘Which trend is correct when the elements are considered from left to right across period 37

A

B.

The acidic character of the oxides decreases.
The electrical conductivity of the clements increases.
The bonding of the chlorides changes from ionic to covalent

Electronegativity decreases

Which substance will not conduct an electric current?

C(s)(graphite)
NaF (1)
Ca0(s)

Kl(aq)

Which of the following liquids is non-polar?

A

B.

[d

D.

Water
Hexane
Propanone

Ethanol
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