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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 11 Q# 277/ IB/Paper 1/2015/s/Time Zone 2/Higher Level/
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Topic Chem 11 Q# 293/ IB/Paper 1/2010/s/Time Zone 1/Higher Level/
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Topic Chem 11 Q# 297/ IB/Paper 1/2009/s/Time Zone 1/Higher Level/
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Topic Chem 11 Q# 298/ IB/Paper 1/2008/w/Time Zone 0/Higher Level/
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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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6.

ar.

8.

Which is correct for the conversion of propanal to propyl methanoate?

step 1
CH,CH,CHO

Step2

Reagent 1

>CH,CH,CH,0H

> HCO,CH,CH,CH,

Concentrated H,SO,
and methanoic acid

Reagentforstep1 | Reactiontypeinstep1 | Reaction type instep2
HO hydration addition
K,Cr,0;, dilute H,S0, oxidation "”c‘?fgﬁg‘ecnss::z‘:)"“’"
NaBH, reduction oxidation

NaBH, reduction e ton)

Which statement is correct for a pair of enantiomers under the same conditions?

A

B.

c.

D.

Aracemic mixture of the enantiomers is optically active.

They have the same chemical properties in all their reactions.

They have the same melting and boiling points.

They rotate the plane of plane-polarized light by different angles.

Astudent carried out a titration to determine the concentration of an acid and found that his value
had good precision but poor accuracy. Which process explains this outcome?

A

B.

o

Consistently overshooting the volume of solution from the burette into the flask

Collection of insufficient titration data.

Reading the meniscus in the burette at a different angle each time.

Forgetting to rinse the flask after one of the fitrations.
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39,

40.

What s always correct about the molecular ion, M, in a mass spectrum of a compound?

A The M"ion peak has the smallest m/z ratio in the mass spectrum.

B. The mvzratio of the M" ion peak gives the relative molecular mass of the molecule.

C. The M"ion s the most stable fragment formed during electron bombardment

D. The M- ion peak has the greatest intensity in the mass spectrum

Which property explains why tetramethylsilane, Si(CH),, can be used s a reference standard in
"HNMR spectroscopy?

A Ithas ahigh boiling point

B. ltisareactive compound

C.  Allits protons are in the same chemical environment.

D.  ltgives multiple signals.
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40.

Which analytical technique is used to measure bond lengths in solid compounds?

A

B.

IR spectroscopy
Mass spectroscopy
NMR spectroscopy

X-ray crystallography
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38, Which combination in the table correctly states the value and units of the gradient?

Rate of reaction/ 10~ moldm s

204 i
1.0 |
f T T T T T
0010 0020 0030 0040 0050 0.060
Concentration of reactant / moldmi™
Value Units

A 3.0x107 ~0.6x10° o
0.050-0.010

3.0x10° -0.6x107
0.050-0.010

0.050-0.010
3.0x107-0.6x107

0.050-0.010
3.0x10°-0.6x10"
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39, Which technique involves the absorption of radiation by bonds befween atoms?

A

B.

'HNMR
Infrared spectroscopy
Xoray erystallography

Mass spectrometry

40, The graph shows the concentration of some pollutants in a city over a 24-hour period.

Concentration

7 8 9 10 UNoonl 2 3 4 5 6 7 8 9

Sunrise am pm Sunset

Time of day

Which of the following could not be inferred from the graph?

A

Hydrocarbons cause less harm to health than PAN.
An increase in hydrocarbons is caused by the morning rush hour.
PAN concentration increases as the intensity of sunlight increases.

NO, production follows the production of NO.
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39. Which is the geometric isomer of cis-1,2-dichlorocyclopropane?

H =}
A | B |
| |
H H H =}
I/ "N \/ ”\I
C——C [« C
| | | |
c c H [
. =3 . =}
! ]
H |
| H
et G
| /
ct ol

40. Which is the best-fit ine or best-fit curve for the points plotted on the graph?

A B.
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40.

What s the best way to minimize the random uncertainty when titrating an acid of unknown
strength against a standard solution of sodium hydroxide (ie one of known concentration)?

A

First standardize the sodium hydroxide solution against a standard solution of a
different acid.

Use a pH meter rather than an indicator to determine the equivalence point.
Keep your eye at the same height as the meniscus when reading the burette.

Repeat the titration several times.
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39,

40.

Which reagent(s) can be used to convert CH,CH,CN to CH,CH,CH.NH,?
A H,only

B HOony

C. H,inthe presence of Ni

D HOin the presence of H*

Astudent weighs a standard 70.00g mass five times using the same balance. Each time she
obtains a reading of 71.20g. Which statement is correct about the precision and accuracy of the
measurements?

A Precise and accurate

B, Precise but inaccurate

C. Accurate but not precise

D.  Neither accurate nor precise
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39.

40.

Which type(s) of stercoisomerism. if any. is/are present in the molecule CH,=CHCHBrCH,?

A

B.

Optical only
Geometric only
Optical and geometric

Neither optical nor geometric

In an experiment to determine a specific quantity, a student calculated that her experimental
uncertainty was 0.9% and her experimental error was 3.5%. Which statement is correct?

A

B.

Only random uncertainties are present in this cxperiment.
Both random uncertainties and systematic errors are present in this experiment.
Repeats of this experiment would reduce the systematic errors.

Repeats of this experiment would reduce both systematic errors and random uncertainties.
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40.

What is the structural formula of the ester formed by reacting propanoic acid with
2-methylbutan-2-ol under appropriate conditions?

A TH3 B CH;

Which statement about errors is correct?
A, Arandom error is always expressed as a percentage.

B. A systematic error can be reduced by taking more readings
C. A systematic error is always expressed as a percentage.

D. A random error can be reduced by taking more readings
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Which statement about isomerism is correct?
A But-l-cnc and but-2-ene are geometrical isomers.

B.  But-l-enc has fwo geometrical isomers.

C. Butan-1-ol and butan-2-ol are optical isomers.

D.  Butan-2-ol has two optical isomers.

A student carries out a titrafion three times and obtains the following volumes: 3.0=0.1cnr’,
32+01lcm’ and32=01cm’ Whatis the average volume?

A 31201’

B. 313x0lcm’

C 31203’

D. 313%03cm’
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‘What is the organic product of the reaction between butan-1-ol and ethanoic acid on heating using
concentrated sulfuric acid?

A Butyl methanoate
B.  Butyl cthanoate
C. Ethyl butanoate

D.  Ethyl propanoate

A student measured the mass and volume of a piece of silver and recorded the following values.

Mass of empty weighing bottle 1.0800g
Mass of weighing bottle with piece of silver 115700g
Volume of silver 1.00cm’

Which value, in gcm™, for the density of silver should the student report in her laboratory notebook?

A 1049
B.  10.4900
c. 105

D. 10500
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39. Which structure is a geometric isomer of cis-1.2-dichlorocyclobutane?

A H B. H
a H a H
H H H c
H H
c H D. a
a cl a H
H H H H
H H

40. Using an accurate pH meter, the pH of lemonade was found to be 2.30. Some students deduced the
PH of the lemonade after fitration with a 0.10 mol dm> sodium hydroxide solution. Their
determined values of pH were 2.4, 2.5, 2.4 and 2.4. What is the best description of the precision and.
accuracy of these measurements?

Precision Accuracy
A precise inaccurate
B not precise inaccurate
c precise accurate
D. not precise accurate
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What is a use of the organic product formed when an alcohol and a carboxylic acid react together?
A Pesticide

B. Lubricant

C. Flavourings in food

D. Fentilizer

Which would be the best method to decrease the random uncertainty of a measurement in an
acid-base titration?

A Ensure your eye is at the same height as the meniscus when reading the burette.
B.  Usea different indicator for the tifration
C. Usea different buretie

D.  Repeat the titration.
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39.

40.

Which molecules can react to form a condensation polymer with a dicarboxylic acid such as
hexanedioic acid?

I HOCH,CH,OH
I CHCHNH,
I HN(CH,)NH,

A TandTonly
B. TandMonly
C. Iand I only

D. LIandII

50 cm® of copper(Il) sulfate solution is measured into a plastic cup using a 100 cm’ measuring,
cylinder. Excess zine powder is added and the temperature rise that occurs is measured
with a ~10°C to +110°C thermometer. The enthalpy change for the reaction is then calculated.
Which statement is correct?

A Systematic error will be reduced by repeating the experiment several times and averaging
the results

B.  Random error will be reduced by insulating the plastic cup.

C. Random error will be reduced by using a 50 cm’ graduated pipette instead of a measuring
cylinder.

D.  Systematic error will be increased by using a larger volume of copper(Il) sulfate solution.
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38.

39.

40.

Which compound has a chiral carbon?
A Propan-2-ol

B.  I-bromo-2-methylbutane

C. 3-bromopentane

D. Ethane-1.2-diol

What effect of optical isomers on plane-polarized light can be measured using a polarimeter?
A Refiection

B. Emission

C. Rottion

D.  Absorption

The relationship between the pressure, P, and the volume, V. of a fixed amount of gas at a
constant temperaure s investigated experimentally. Which siatements are correct?

L Agraphof Vagainst P will be a curve (non-linear).
I Agraphof Vagainst % will be linear.
M 7= constantx L
P
A TandTonly
B. Tandonly
C. Mand M only

D. LIandII
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A student measured the mass of a solid on an analytical balance during an internally assessed IB
‘practical experiment and recorded the mass in his raw data. The accuracy of the balance, as stated
by the manufacturers, was = 0.01 g. Which of the following choices would be the best record of
his mass?

A 102g
B. 10g
c 1020g

D. 10200g
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A student heated a solid in a crucible. The student measured the mass of the solid and crucible before
and after heating and recorded the results.

Mass of crucible and solid before heating =101.692 g
Mass of crucible and solid after heating =89.312g

What value should the student record for the mass lost in grams?

A 124
B. 1238
C. 12380

D. 123800
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39.

40.

Which compound is optically active?

A B

(%
1-chlorobutane 2-chlorobutane
& D.
(%4
(%
2-aminoethanoic acid 2.2-dimethylpropane

A picce of metallic aluminium with a mass of 10.044 g was found to have a volume of 3.70 cur’
A student carried out the following calculation to determine the density.

What is the best value the student could seport for the density of aluminium?
A 2715gem”

B 27gem”

C. 27lgem®

D. 27146gcm”
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A burette reading is recorded as 27.70 £0.05 cm’. Which of the following could be the actual value?

L 2768cm’
oL 2778 cm’
T 27.74 e’

A TandTonly
B. TandMonly
C. Iand I only

D. LIlandID
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‘Which compound is an amide?
A CH,COOCH,

B. CHCONH,

C. CHNH,

D.  CH,NH,)COOH

Which process can produce a polyester?
A Addition polymerization of a dicarboxylic acid

B.  Condensation polymerization of a diol and a dicarboxylic acid
C.  Addition polymerization of a diol and dicarboxylic acid

D.  Condensation polymerization of a dicarboxylic acid

Which statement about stereoisomers is correct?
A 12-dichloroethane has two geometrical isomers
B.  1.2-dichloroethane has two optical isomers
C.  1.2-dichloroethene has two geometrical isomers

D.  1.2-dichloroethene has two optical isomers.

Density can be calculated by dividing mass by volume. 0.20£0.02 g of a metal has a volume of
0.050£0.005 cm’. How should its density be recorded using this data?

A 40£0025gem™
B. 40+08gem”
C. 400+0025gem™

D 400£08gcm”
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37. Whatis the product of the following reaction?
CH,CH,CH,CN +2H, — N,
A CHCHCHNH,
B. CHCHCHCHNH,
C. CHCHNH,

D. CHCHCHCH,

38.  How many chiral carbon atoms are present in a molecule of 2.3-dibromobutane?

A1
B. 2
c 3
D. 4

39, How many significant figures are there in 0.003707

A 2
B. 3
c s
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40.  The following diagram shows a set of experimental data points, X, determined when one experimental
‘measurement was repeated three times. The centre of the diagram represents the ideal value calculated
from theory. What statement is correct about these measurements?

A, The measurements involve low accuracy and low precision.
B.  The measurements involve low accuracy and high precision.
C. The measurements involve high accuracy and low precision.

D.  The measurements involve high accuracy and high precision
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How many isomers can exist for a compound with the molecular formula C,H,C1,?

A

B.

1

Which experimental procedure is most likely to lead to a large systematic error?

A

B.

Determining the concentration of an alkali by itration with a burette
Measuring the volume of a solution using a volumetric pipette
Determining the enthalpy change of neutralization in a beaker

Measuring the volume of a gas produced with a gas syringe
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39.  Which formula represents a polyamide?
A ~CH-CHCB;
B. -ENH-(CH,),-NH-CO~(CH,)~CO
C. ~CF~CFor
D. ~0-~(CH),-0-CO-O—CO)

40. Which are likely to be reduced when an experiment is repeated a number of fimes?
A Random errors
B.  Systematic errors
C.  Both random and systematic errors

D.  Neither random nor systematic errors
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37.

38.

39.

40.

‘What 15 the organic product of the reaction between CH,CH,NH, and CH,CH,COOH?
A CH,CHNHCOCH,CH,

B. CH,CH,CH,NHCOCH,

C. CH,CH,NHCOCH,

D. CH,NHCOCH,

What s the [UPAC name of the compound CH,CH,COOCH,CH;?
A, Ethyl ethanoate

B. Propyl cthanoate

C. Ethyl propanoate

D. Peatyl propanoate

Which statement is correct about the enantiomers of a chiral compound?
A, Their physical properties are different

B. Al their chemical reactions are identical.

C. Aracemic mixture will rotate the plane of polarized light.

D.  They will rotate the plane of polarized light in opposite directions.

Which would be the best method to decrease the random uncertainty of a measurement in an
acid-base titration?

A, Repeat the titration
B.  Ensure your eye is at the same height as the meniscus when reading from the burette
C. Usea different burette

D.  Usea different indicator for the titration
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Which compound can exist as stereoisomers?
A CHCHCHO

B. CH,CH,COCH,

C. CHCH(CH,),

D.  CH,CH,CHOHCH,

A student recorded the volume of a gas as 0.01450 du’. How many significant figures are there in
this value?

A 3
B. 4
c s
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39. An unknown organic compound gives the 'H low resolution nuclear magnetic spectrum below.
The peak at 0 ppm is due to the TMS reference

Intensity i I

Chemical shift / ppm
Identify the organic compound,

A CHCHCH,

B. CH,OHCH,OH

C.  CHCH,OH

D. CHCHCI

40. Which products are formed by the dehydration of butan-2-o1?

L butane
I butl-ene

I but-2-cne
A TandIonly

B. TandIMonly
C. Iand I only

D LIandII
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