IB ALL HL 1 P1 16w to 08s
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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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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4. Which is correct for the line emission spectrum for hydrogen?

M N O P QR

A Line M has a higher energy than line N
B, Line N has a lower frequency than line M.
C. Line M has alonger wavelength than line N.

D.  Lines converge at lower energy.

5. Which representation would be comrect for a species, Z, which has 31 protons, 40 neutrons and

28 electrons?
A LZ"
B. LZ°
c

6. Aperiod 3 element, M, forms an oxide of the type M,O. Which represents the first four successive
ionization energies of M?

lonization energy / kJmol™

First Second Third Fourth
A 496 4563 6913 9544
B. 738 1451 7733 10541
c. 578 1817 2745 11578
D. 787 1577 3232 4356
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Which equation represents sublimation?
A 2AU(s) +3L,(g) > 2AlL (5)

B HgCly(s) - HgCl(g)

C. L@E-L(s)

D.  CaCo,(s)+ 2HCl(aq) > CaCl,(aq) + CO,(g) + H,0(1)

In which mixture is NaOH the limiting reagent?
A 0.20mol NaOH +0.10mol H,SO,
B. 0.10mol NaOH +0.10mol H,SO,
C. 0.20mol NaOH +0.10mol HNO,

D.  0.10mol NaOH +0.10mol HNO,

Why do gases deviate from the ideal gas law at high pressures?
A Molecules have finite volume.

B, Cohesive forces increase the volume from the ideal

C.  Increasing pressure increases the temperature of the gas.

D.  Collisions between molecules occur more frequently as pressure increases

Which is correct for the chromium isotope 5Cr?
A 24 neutrons and 53 nucleons

B. 24 protons and 29 nucleons

C. 24 protons and 29 neutrons

D. 24 electrons and 53 neutrons
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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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4.0 of solid sodium hydroxide is added to 0.10dm® of 1.0moldm™ aqueous sulfuric acid.
2NaOH(s) + H;S0,(aq) > Na,S0,(aq) + 2H,0 (1)

Which statement is correct?

A Neither reactant is in excess.

B, 0.10mol Na,SO, s formed

C.  Excess H,S0, remains in solution

D.  Excess NaOH remains in solution.

2. Which compound has the highest percentage of carbon by mass?

A CH,
B CH,
C. CHe
D CH,

3. Which solution contains the biggest amount, in mol, of chioride ions?
A 20cm’ of 0.50moldmNH,CL
B.  60cm® of 0.20moldm™MgCl,
C.  70cm’ of 0.30moldm™NaCl

D.  100cm’ of 0.30moldm ™ CICH,COOH

Ultraviolet radiation has a shorter wavelength than infrared radiation. How does the frequency and
energy of ultraviolet radiation compare with infrared radiation?

Frequency Energy
A higher higher
B higher lower
c lower higher
D lower lower
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The first ionization energies (in kJmol™) of five successive elements in the periodic table are:
1314, 1681, 2081, 496 and 738

What could these elements be?

A d-block elements

B.  Thelast two elements of one period and the first three elements of the next period

C.  The last three elements of one period and the first two elements of the next period

D.  Thelast five elements of a period

What is the total number of valence electrons in CH,CO0™?

A 16
B. 22
c. 2
D. 24

What is the definition of the term first ionization energy?

A The energy released when one mole of electrons is removed from one mole of gaseous
atoms

B.  The energy required to remove one mole of electrons from one mole of gaseous atoms.
C. The energy released when one mole of gaseous atoms gains one mole of electrons.

D.  The energy required to add one mole of electrons to one mole of gaseous atoms

Which statements are correct about the complex [Cu (NH),CL]?

1. Oxidation state of copper s +2.
Il Ammonia is aligand.
Il Chioride ions act as Lews acids.

A landllonly
B. land il only
C. Nand il only

D. Ilandll
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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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3. For which compounds is the empirical formula the same as the molecular formula?

L Methane
I  Ethene
TI  Ethanol

A TandTonly
B. IandIonly
C. TandIonly

D. LIlandIT

4. Whatis the abbreviated clectron configuration of the cobalt(II) ion, Co’
A [A13d
B.  [Ar]4s’3d°
C. [Ar]4s?3d

D.  [Ar]4s'3d°

Which statement correctly describes the atomic emission spectrum of hydrogen?
A, Ttisa continuous spectrum converging at high frequency.

B. Itisaline spectrum converging at high frequency.

C. Itisa continuous spectrum converging at low frequency.

D. Itisaline spectrum converging at low frequency.
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4.

The diagram represents the emission spectrum of hydrogen. Groups of arrows are labelled W. X and ¥

n=
n=3 l l'y"
ne2 1799

X
n=1

Which statement is correct?

A The arrows represent the transition of electrons to different energy levels when heat is supplied.
B.  The arows of W represent emission in the UV region.

C. The smallest arrow of X represents a violet line in the emission spectrum.

D.  The arrows of Y represent emission of electromagnetic waves with higher energy than those
represented by X and W.

Which electron configurations do not follow the Hund's rule?

1s 2 2p
Lojture
oLt

mo| Tl Tl 1 1 T

A TandTonly
B. IandMonly
C. Tand I only

D. LIandII




image16.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 is the correct order of the stages of operation in the mass spectrometer?
A, vaporization, ionization, acceleration, deflection, detection
B. vaporization, ionization, detection, deflection, acceleration
C.  ionization, vaporization, aceeleration, deflection, detection

D. ionization, deflection, acceleration, detection, vaporization

Which species has the electron configuration of 1s*2s*2p®3s?3p®3d"™?

AN
B N
C Fe

D Cu”

Element X is in group 5 and period 4 of the periodic table. Which statement is correct?
A Xhas 5 occupied energy levels.

B. X can form ions with 3~ charge

C. Xisatransition clement

D. X has 4 valence electrons.
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3.

Which graph represents the relationship between volume and pressure for a fixed mass of gas at
constant temperature?

A B
v 1 v
.
P 3
c D.
v v
>
P 1
B

Which diagram shows a pattern similar to the emission spectrum of hydrogen?

Increasing wavelength
A
B
c
D.
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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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4. Which ion would be deflected the most in a mass spectrometer?

A For
B. Cr (g
c. e
D. (g

Which of the graphs below shows the successive logarithmic ionization energies of phosphorus?

A B

Log ionization energy / kI mol™
.

Log ionization energy / ki mol™
.

TTTTTT TTT T T I 111
2345678910110131415

TTTT
34567809101112131415
Number of electrons removed Number of electrons removed

.
T
1

Log ionization energy / kJ mol
.

Log ionization energy / kJ mol
.

L e
123456780910110131415 1234567809101112131415

‘Number of electrons removed ‘Number of electrons removed




image21.jpeg
What volume, in m’, is occupied by 2.00 mol of gas at 27 °C and 2.00 atm pressure?
Assume: 1.00 atm =1.01x10° Pa and R=8.31 JK ™' mol™*

831x27
1.01x10°

2.00x8.31x27
1.01x10°

2.00x8.31x300
2.00x1.01x10°

2.00x8.31x300
1.01x10°

In the electromagnetic spectrum, which will have the shortest wavelength and the greatest energy?

Shortest wavelength Greatest energy
A ultraviolet ultraviolet
B infrared infrared
c ultraviolet infrared
D. infrared ultraviolet

What is the electron configuration of $n**?

A s

2p° 36" 3p° 4s* 34° dp° 5 4d 5p°

B. 15257 2p° 35 3p° 4% 30" dp* 5% 44"

2p° 3% 3p° 47 30" 4p° 4" 5p°

2 2ps 367 3p* 4s° 3 4p°

> adt sp°
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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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10.

What are the electron configurations of Cu, Cu” and Cu*™?

i€

Cu Cu” [

[Ar] 4’ 3d° [Ar] 457 3d° [Ar] 4s? 3d"

[Ar] 4’ 3d° [Ar] 4s' 3d° [Af] 3d°

[Ar] 45’ 3d° [Ar] 34" [Af] 3d°

[Ar4s'3d° | [Af3d° [Ar] 3¢

What is the correct number of centres of negative charge for carbon and the shape of H,CO?

€.

H o]
~ .~
C
H
Centres of negative -
charge on C-atom R
3 trigonal pyramidal
3 trigonal planar
4 trigonal pyramidal
4 trigonal planar

Which statement about intermolecular forces is correct?

A

c

The intermolecular force between H, molecules is hydrogen bonding, because H, has
temporary dipoles.

The intermolecular forces between PH; molecules are greater than the intermolecular forces
between NH; molecules, because they have a greater mass

The intermolecular force between H, molecules is hydrogen bonding. because H, has permanent
dipoles.

The intermolecular forces between Br, molecules are van der Waals', because Br, has
temporary dipoles.
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4. 1.0dm’ of an ideal gas at 100 kPa and 25°C is heated to 50 °C at constant pressure. What is the
new volume in dm’?

A 050
B. 090
c 11
D. 20

‘What is the amount, in moles, of sulfate ions in 100 em’ of 0.020 mol dm™ FeSO, (aq) ?

A 20x107
B 20x107
c 20x10"
D. 20

6. Which shows the sub-levels in order of increasing encrgy in the fourth energy level of an atom?
A f<d<p<s

B. p<d<f<s
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4. Consider the relative abundance of the isotopes of element X.

Tsotope Relative abundance (%)
X 80
X 10
X 10

What is the relative atomic mass of X?
A

B. 25

C. Between 24 and 25

D. Between 25 and 26

5. Inthe emission spectrum of hydrogen, which electronic fransition would produce a line in the visible
region of the clectromagnetic spectrum?

A n=2-n=

D. n=won




image26.jpeg
4. What is the sum of all coefficients when the following equation is balanced using the smallest
possible whole numbers?

__CH,+_0,>_CO,+_H,0

A s
B. 7
c 1
D. 13

What is the electron configuration of vanadium?
A 16262p%s3p%3ds’
B 1s2s2p%3s%3p"3d%s’
C. 1s262p%s%3p%3d"s’

D 1s2s2p"s%3p%3d°

6. Which quantities are the same for all atoms of chlorine?

I Number of protons
IL  Number of neutrons

M Number of electrons
A TandTonly

B. TandMonly

C. Iand I only

D. LIlandII
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The graph below represents the relationship between two variables in a fixed amount of gas.

Which variables could be represented by each axis?

x-asis y-axis
pressure temperature
volume temperature
pressure volume
temperature volume

Which statement about the species ®Cu’ and “Cu’ is correct?

A

B.

Both species have the same number of protons.
Both species have the same number of electrons.
Both species have the same number of neutrons.

Both species have the same electron arrangement
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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
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‘Which describes the visible emission spectrum of hydrogen?

A

B.

The graph represents the energy needed to remove nine electrons, one at a time, from an atom of an

A series of lines converging at longer wavelength
A series of regularly spaced lines
A series of lines converging at lower energy

A series of lines converging at higher frequency

element. Not all of the electrons have been removed.

Number of electrons removed

logIE
Which clement could this be?
A C
B si
c P
D. s

An ion has the electron configuration 15’ 2s* 2p° 3s?3p” 3d". Which ion could it be?

A

B.

N

cu
(et

o
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5.

The table below shows the mumber of protons, neutrons and electrons present in five species.

Species Number of Number of Number of
protons neutrons electrons
X 6 3 6
Y 7 7 7
z 7 7 3
W 3 3 3
Q 3 10 3

Which fwo species are isotopes of the same clement?

A XadW
B. YandZ
C ZamdW
D. WandQ

What is the order of increasing energy of the orbitals within a single energy level?
A d<s<f<p
B. s<p<d<f
C pe<s<f<d

D. f<d<p<s

What is the electron configuration of the Cr'” ion?

A [Af3d 4
B [Ar]3d’4s'
C. [Arf]3d°4s’

D.  [Af]3d'4s"
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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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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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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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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 species represent a pair of isotopes?

Species | Number of protons | Number of electrons | Number of neutrons
L B B fE)
M 13 13 13
P 13 10 13
Q 1 1 4
A LandM
B. LandP
C. PandQ
D. LandQ

How many unpaired electrons are there in the Co™” ion?

A 7
B. 5
c 3
D. 2

Which processes occur in the mass spectrometer?
L Ionization by electron bombardment
IL  Acceleration by a magnetic ficld
I Deflection by a magnetic field

A TandIonly

B. TandIonly

C. TandMonly

D. I IIandII
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