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Task One: Paragraph Headings (10 minutes) – Questions 1-6

You will read a text about the d’Hondt electoral system.

• Match each paragraph to the correct heading. 
• Place a        in the appropriate box on your Answer Sheet.
• The first one has been done for you.
• There are two extra paragraph headings that you DO NOT need.

A THRESHOLD DETERMINED BY NUMBER OF SEATS IN ELECTORAL DISTRICTS

B LARGER PARTIES LOSE OUT

C THE HISTORICAL ROOTS OF THE D’HONDT SYSTEM - EXAMPLE

D IDENTICAL ELECTORAL SYSTEMS

E THE PRINCIPLE BEHIND D’HONDT

F SMALL DISPERSED PARTIES HANDICAPPED

G MINIMUM REQUIREMENTS FOR NATIONAL REPRESENTATION

H EXTRA SEATS GIVEN TO THE WINNER

I HOW SEATS ARE ALLOCATED UNDER D’HONDT

Paragraph Headings

X



Euroexam Academic Level C1 - Reading - QUESTION PAPER - Webset Page 3

The d’Hondt method of proportional representation

Remember to copy your answers onto the Answer Sheet.

EXAMPLE C
The d’Hondt method of party list proportional 
representation for allocating seats in legislatures 
is the same as the Jefferson method for allocating 
seats in the House of Representatives to the 
various states in the United States. In 1878 Victor 
d’Hondt, a Belgian mathematician, described 
the method for allocating parliamentary seats. In 
Europe, including Britain and Ireland, the system 
is known as the d’Hondt method.

1
Proportional representation systems aim to allocate 
seats to parties approximately in proportion to 
the number of votes received. For example, if a 
party wins one-third of the votes then it should 
gain about one-third of the seats. In general, exact 
proportionality is not possible because these 
divisions produce fractional numbers of seats. As 
a result, several methods, of which the d’Hondt 
method is the most known and widely used, have 
been devised which ensure that the parties’ seat 
allocations, which are of whole numbers, are as 
proportional as possible.

2
After all the votes have been tallied, successive 
quotients are calculated for each party. The 
formula for the quotient for the allocation of each 
seat is V/(S+1) where V is the total number of votes 
that party received, and S is the number of seats 
that party has been allocated so far, initially 0 for 
all parties.  A seat is allocated to the party with the 
highest quotient in each round. On being allocated 
a seat a party’s quotient is reduced according to 
the formula. The procedure continues until all the 
seats are allocated. A simple computer programme 
can do the calculation in milliseconds.

3
In some cases, a threshold is set, and any list 
not achieving the threshold will not have any 
seats allocated to it, even if applying d’Hondt 
rules would have allocated it a seat. Examples 
of countries using the d’Hondt method with a 
threshold are Denmark (2%); Spain (3%); Israel 
(3.25%); Slovenia (4%); Croatia (5%); Turkey (10%). 
Some countries apply different thresholds for lists 

comprised of candidates from two or more political 
parties: Czech Republic (5% for a single party, 
10% for two-party coalitions, 15% for coalitions of 
three parties, 20% for coalitions of four or more 
parties).

4

The size of districts can cause a hidden threshold. 
In Finland’s parliamentary elections, there is no 
official threshold, but the country is divided into 
districts with different numbers of representatives, 
so there is a hidden threshold, different in each 
district. The largest district, Uusimaa with 33 
representatives, has a hidden threshold of 3%, 
while the smallest district, South Savo with six 
representatives, has a hidden threshold of 14%. 
This favours large parties in the small districts.

5

In French municipal and regional elections, the 
d’Hondt method is used to attribute a number of 
council seats; however, a fixed proportion of them 
(50% for municipal elections, 25% for regional 
elections) is automatically given to the list with 
the greatest number of votes, to ensure that it 
has a working majority: this is called the “majority 
bonus,” and only the remainder of the seats are 
distributed proportionally, including in France to 
the list which has already received the majority 
bonus.    

6

In most countries, seats for the national assembly 
are divided on a regional level. This means that 
seats are first divided between regions and are then 
allocated to the parties in each region separately, 
based on only the votes cast in the given region. 
The votes for parties that have not gained a seat 
at the regional level are thus discarded, and do not 
aggregate at a national level. Thus, parties which 
would have gained seats in a national distribution 
of seats may still end up with no seats as they did 
not gain enough votes in any region. For instance 
in Spain in 2011 the People’s Party gained an 
absolute majority in the Congress of Deputies with 
only 44% of the national vote.
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Task Two: Text Completion (20 minutes) – Questions 7-14

You will read about Babylonian mathematics.

• Read the texts and decide which of the eleven pieces of text (A-K) below fit into each of the num-
bered gaps in the text.

• There are three pieces of text which you will not need.
• Place a        in the appropriate box on your Answer Sheet.

Text Pieces
A Thus,            in the Babylonian system represented 3,600 plus 60 plus 1, or 3,661.

B The tablets suggest that the approach to solving them usually revolved around a kind of geometric 
game of slicing up and rearranging shapes.

C
This system found its way into Greece and became the preferred way to express fractions 
until many centuries later, when the decimal system became the preferred language for 
mathematicians.

D They moved from using separate tokens or symbols to represent sheaves of wheat, jars of oil, etc, 
to the more abstract use of a symbol for specific numbers of anything.

E The Babylonians used geometric shapes in their buildings and design and in dice for the leisure 
games which were so popular in their society, such as the ancient game of backgammon.

F
Later Babylonian tablets, dating from about 1800 to 1600 BCE, cover topics as varied as fractions, 
algebra, methods for solving linear, quadratic and even some cubic equations, and the calculation 
of regular reciprocal pairs (pairs of numbers which multiply together to give 60).

G
In geometry, besides the development of degrees, the Babylonians contributed little, tending to 
use rough approximations, and there is little evidence that they used geometrical techniques for 
raising their buildings.

H Mathematics also developed as the Babylonians needed to describe quite large numbers as they 
attempted to chart the course of the night sky and develop their sophisticated lunar calendar.

I It is for similar reasons that 12 (which has factors of 1, 2, 3, 4 and 6) has been such a popular 
multiple historically (e.g. 12 months, 12 inches, 12 pence, 2 x 12 hours, etc).

J
However, the Babylonians and other inhabitants of the Euphrates valley made some sophisticated 
mathematical advances, developing the basis of arithmetic, numerical notation and using 
fractions.

K
The Sumerians developed the earliest known writing system - a pictographic writing system 
known as cuneiform script, using wedge-shaped characters inscribed on baked clay tablets - and 
this has meant that we actually have more knowledge of ancient Babylonian mathematics than of 
early Egyptian mathematics.

X
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Babylonian mathematics
Babylonian mathematics refers to any mathematics developed or practiced by the people of Mesopotamia 
from the days of the early Sumerians (from c. 3500 BC) through to the fall of Babylonia in 539 BC. 
The Sumerian region of Mesopotamia (in modern-day Iraq) was the birthplace of writing, the wheel, 
agriculture, the arch, the plow, irrigation and many other innovations, and is often referred to as the Cradle 
of Civilization. _7________ Indeed, we even have what appear to be school exercises in arithmetic and 
geometric problems.
As in Egypt, Babylonian mathematics initially developed largely as a response to bureaucratic needs 
when their civilization settled and developed agriculture (possibly as early as the 6th millennium BCE) 
for the measurement of plots of land, the taxation of individuals, etc.  _8________
They were perhaps the first people to assign symbols to groups of objects in an attempt to make the 
description of larger numbers easier.  _9________ Starting as early as the 4th millennium BCE, they 
began using a small clay cone to represent one, a clay ball for ten, and a large cone for sixty. Over the 
course of the third millennium, these objects were replaced by cuneiform equivalents so that numbers 
could be written with the same stylus that was being used for the words in the text. A rudimentary model 
of the abacus was probably in use in Sumeria from as early as 2700 - 2300 BCE.
Babylonian mathematics was based on a sexegesimal, or base 60, numeric system, which could be 
counted physically using the twelve knuckles on one hand with the five fingers of the other hand. Unlike 
those of the Egyptians, Greeks and Romans, Babylonian numbers used a true place-value system, 
where digits written in the left column represented larger values, much as in the modern decimal system, 
although of course using base 60 not base 10. _10________ Also, to represent the numbers 1 - 59 
within each place value, two distinct symbols were used, a unit symbol (    ) and a ten symbol (    ) which 
were combined in a similar way to the familiar system of Roman numerals (e.g. 23 would be shown as 
             ). Thus,                 represents 60 plus 23, or 83. However, the number 60 was represented by the 
same symbol as the number 1 and, because they lacked an equivalent of the decimal point, the actual 
place value of a symbol often had to be inferred from the context.
This use of the base 60 system has been conjectured to be important in advances in Babylonian 
mathematics as 60 has many divisors (1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30 and 60 - in fact, 60 is the smallest 
integer divisible by all integers from 1 to 6), and the continued modern-day usage of of 60 seconds in 
a minute, 60 minutes in an hour, and 360 (60 x 6) degrees in a circle, are all testaments to the ancient 
Babylonian system.  _11________
Another element of Babylonian mathematics that has stayed with us is the use of a circle character for 
zero  - something which the Egyptians, Greeks and Romans did not have - although the symbol was 
really still more of a placeholder than a number in its own right.
We also have evidence of the development of a complex system of metrology in Sumer from about 3000 
BCE, and multiplication and reciprocal (division) tables, tables of squares, square roots and cube roots, 
geometrical exercises and division problems from around 2600 BCE onwards.  _12________  One 
Babylonian tablet gives an approximation to √2 accurate to an astonishing five decimal places. Others 
list the squares of numbers up to 59, the cubes of numbers up to 32 as well as tables of compound 
interest. Yet another gives an estimate for π of 3 1⁄8 (3.125, a reasonable approximation of the real value 
of 3.1416).
The idea of square numbers and quadratic equations (where the unknown quantity is multiplied by itself, 
e.g. x2) naturally arose in the context of the measurement of land, and Babylonian mathematical tablets 
give us the first ever evidence of the solution of quadratic equations.  _13________  At least some of the 
examples we have appear to indicate problem-solving for its own sake rather than in order to resolve a 
concrete practical problem.
Yet, of course, mathematics was used functionally.  _14________ Their geometry extended to the 
calculation of the areas of rectangles, triangles and trapezoids, as well as the volumes of simple shapes 
such as bricks and cylinders (although not pyramids).
The famous and controversial Plimpton 322 clay tablet, believed to date from around 1800 BCE, 
suggests that the Babylonians may well have known the secret of right-angled triangles (that the square 
of the hypotenuse equals the sum of the square of the other two sides) many centuries before the 
Greek Pythagoras. The tablet appears to list 15 perfect Pythagorean triangles with whole number sides, 
although some claim that they were merely academic exercises, and not deliberate manifestations of 
Pythagorean triples.
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Task Three: Multiple-Choice Reading (20 minutes) – Questions 15-20

You will read about new laboratory testing methods used in medical science.

• Read the two texts and answer the six multiple choice questions.
• The questions may relate to the first, second or both texts.
• Place a        in the appropriate box on your Answer Sheet.X

Text 1: 
A new way to make bacteria glow could simplify TB screening

A new molecule that reveals active tuberculosis bacteria in coughed-up mucus and saliva could simplify 
TB diagnoses and speed up tests for detecting strains of the disease that are resistant to drugs.
This new, synthetic molecule which has been developed in a US laboratory is a modified version of a 
sugar that when added to the infected area, is consumed by TB bacteria to help build their cell walls. 
The sugar is tagged with a dye that lights up under a fluorescent microscope, but only if the dye isn’t 
surrounded by water. The hybrid molecule stays dark until it enters a fatty, water-repellent layer in a TB 
bacterium’s cell wall, where it starts to glow, researchers report online in Science Translational Medicine.
Standard tests are also capable of determining which antibiotics could potentially work, but they use 
dyes that stain a bunch of different bacteria, so technicians have to bleach the dye off everything except 
the TB cells, says a tuberculosis researcher at Imperial College London. But that chemical washing is 
time-consuming and prone to error. Since this molecule only glows when it’s gobbled up by TB or one of 
its close relatives, it could offer a simpler, more reliable diagnosis, she says.
Tuberculosis killed 1.7 million people worldwide in 2016, according to the World Health Organization and 
rampant resistance to drugs is making the disease harder to fight. Researchers have long been on the 
hunt to find novel molecules to treat the various bacteria that infect us. And, from the beginning, it’s been 
a race against time. Bacteria evolve quickly, and while our goal is to annihilate all of them, their goal is 
precisely the opposite: to survive at all costs. Research shows that in this tug-of-war effort, humans are 
being gradually dragged closer and closer to a bacterial victory.
Chemical biologists at Stanford University tested the new molecule on mucus-saliva mixtures obtained 
from 16 people with tuberculosis. The molecule flagged TB microbes in the samples after a couple of 
hours, and it revealed similar amounts of bacteria as the standard staining technique without the hassle 
of post-dye chemical washing.
“That’s pretty impressive,” says Jianghong Rao, a chemist and radiologist at Stanford. But the new 
molecule needs to be tested in a larger clinical trial before being ready for prime time, he says.
The new TB screening technique may also have an edge in checking whether patients respond to 
treatment, says Eric Rubin, a microbiologist at Harvard University. Because the molecule only lights up 
when eaten by healthy, hungry TB bacteria, it won’t flag microbes that have been crippled or killed by 
antibiotics as typical tests do. So if there are still lots of glowing microbes in phlegm from patients treated 
with an antibiotic, a doctor knows to try a different drug.
While current drug-resistance tests can take several weeks, the new test reveals how drug-treated bacteria 
are faring within a few hours. “That’s tremendously exciting,” says Carlton Evans, also a tuberculosis 
researcher at Imperial College London. Speedy drug-resistance tests could help researchers predict 
sooner which antibiotics stand the best chance of taking down TB bacteria.
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Text 2: 
Fast test reveals drug-resistant bacteria

A new test quickly reveals whether bacteria are vulnerable to antibiotics, researchers report in the 
Science Translational Medicine. They used time-lapse photography to see whether individual bacteria 
cells divide or change shape.
To choose the right antibiotics to treat a patient with a bacterial infection, doctors must determine which 
drugs the bacteria are sensitive to. Using traditional tests, doctors expose a sample of bacteria to 
antibiotics and wait 16 to 20 hours. If the cell culture darkens, it is full of bacteria dividing, uninhibited 
by the drug. In practice, doctors sometimes cannot wait and must guess which antibiotic to use, even 
though prescribing the wrong drug may contribute to irreversible antibiotic resistance in some cases.
Researchers in South Korea gauged how bacteria respond to antibiotics using a plastic chip with many 
little wells, each holding bacterial cells immobile in a thick gel. The researchers pumped in antibiotics 
and took time-lapse images. The new test, which takes four hours, shows individual cells dividing and 
changing shape.
Some bacteria swell or grow filaments in response to antibiotics. The changes can look like dividing 
bacteria, when in fact the antibiotics have damaged the cells. “If you look at the shape change, you 
can be a lot more accurate,” says study co-author Sunghoon Kwon, a bio-engineer at Seoul National 
University.
Kwon and his colleagues tested the method on infectious bacteria including Staphylococcus aureus and 
E. coli. The test met the Food and Drug Administration standards for accuracy and has been validated as 
an accurate testing method. Kwon and colleagues now want to apply the test to slowly dividing bacteria 
like tuberculosis. Conventional tests take several months; Kwon hopes to cut that time down to one week.
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Questions for Text 1

15 The new method...

A uses a molecule that lights up in a water-based environment.
B relies on the presence of a new type of bacterium that glows.
C does not require the dye to be removed whereas standard tests do.
D can help identify the most efficient antibiotics whereas standard tests cannot.

 
16 What would be the best summary of Text 1?

A Bacterial screening made more reliable with the help of waterproof glowing molecule.
B New method may eliminate drug-resistant bacteria.
C New tuberculosis screening technique ready to go after extensive clinical trial.
D New molecule has the potential to speed up TB drug-resistance tests.

Questions for Text 2

17 The new method...

A has yet to be granted official approval.
B is more accurate because it looks at bacterial changes in greater detail.
C has already been trialled for various types of bacteria including tuberculosis.
D does not require the bacteria to be exposed to antibiotics.

18 What would be the best summary of Text 2?

A New testing method reveals that bacterial matter responds to effective antibiotics by 
changing its colour.

B New photographic technology provides doctors with much needed help in antibiotics-
resistance tests.

C Doctors forced to randomly choose antibiotics due to slow testing methods.
D New drug-resistance methods have been proven to work on TB and other bacteria.

Questions for information in both texts

19 Tuberculosis bacteria...

A take a long time to spread and multiply.
B cause a considerable amount of infections, but the illness is easy to treat. 
C grow filaments as long as they haven’t been damaged by antibiotics.
D are eaten up by the newly-discovered glowing molecule.

20 At present, the treatment of bacterial infections such as TB...

A is reliant on a testing method that uses artificial colouring to highlight damaged bacteria.
B relies on a considerable amount of guesswork.
C cannot commence before the patient has been tested for drug-resistance.
D inevitably leads to antibiotic resistance.


