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A Short Presentation of the Online Contest “Links to the Real World”
(for students aged15-17)

2nd Edition- April 2017

In April 2017, the international team involved in the Erasmus Plus project “Cross-Curricular
approaches to Mathematics and Sciences in Formal and Informal Contexts” organized the second
edition of the contest “Links to the Real World”. The team developed a set of tests based on a
commonly agreed upon syllabus of interdisciplinary/cross-curricular contents, mainly focusing on
maths, sciences and their applications into the daily life.

The contest was organized in order to increase the motivation and engagement of the students,
to develop their thinking skills, to develop the linguistic abilities in English & to develop the IT
competences of about 140 students from 7 European countries (approximately 20 students/partner).

The tests fit into a template conceived by all partners during the transnational meeting in Italy
and included objective, semi-objective items and also questions with open answers. Out of all the tests
conceived, one blended variant was selected in the morning of the contest and it was sent to all the
partners during the same morning, in accordance with the provisions agreed upon by all the project
staffs.

The contest was simultaneously organized in all the partner schools, all partners being
responsible for the organization of the contest, for its promotion, the selection of the students, their
invigilation during the two hours of contest. The equality of chances, objectivity and correctness of the
evaluation and feed-back were also given careful consideration by all the partner schools.

The minimum number of participating students was of 20 students/partner (140 students), the
minimum number of involved teachers was of § teachers/partner (35 teachers). The assessment of the
papers participating in the contest was done by a commission made up of the teachers from the partner
schools; the results obtained were ranked in decreasing order and diplomas were awarded for the Ist,
lind, lllrd prize, plus a number of 25 % out of the total number of participations. The results were
published on the site of the project, the sites of the partner schools, etc.

This booklet includes the tests elaborated by the multinational team and their solutions.

ﬂ Erasmus+
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TEST 1 - LINKS TO THE REAL WORLD - R P—

Conceived by the Croatian partner

1. A boat sails from the coast to the island and back taking the same route. The trip lasts for
three hours. A distance between point A (coast) and point B (island) is 12 km. The speed of
the boat at calm surfice is 10km/h. What is the speed of the sea currents?

2. There is a parasol on the beach. The height is 190cm. Its shade is 5 m long. Which angle
does the sun shine on parasol?

3. A family of 4 members (2 adults, 2 kids) is taking vacation on the sea for 7 days. Everyday
they are going to the beach. Every day they apply sunscreen for three times. If the adults
apply 35ml, kids 20ml of sunscreen and the price of a bottle of 200ml is 7 €. How much
money are they going to spend on the sunscreen?

4. Why doesn’t the sea freeze at 0°C?
5. Which characteristic of water enables survival of living beings in the sea during winter?

6. Summer tan skin caused by synthesis of dark pigment which skin contains is natural
protection mechanism of UV radiation.
a. What is the pigment name?
b. Which gland hormonally controls the amount of pigment in the skin?
Specify the name of the hormone that regulates tan skin!
d. Which skin layer contains cells which synthesize the pigment?

o

7. For the protection of skin we use a product that is declared with protective factor - SPF.
With the SPF label there is a number specifying the time we can spend sunbathing before
the skin gets red compared to sunbathing without applying the protection cream.
a. Which radiation we are not protected after applying this product?
b. Imagine that you are a person whose skin gets red without applying the protection
cream after 10 minutes of sunbathing. Calculate what time you will be able to
sunbathe before your skin gets red after applying the cream with SPF 15.

8. Between high and low tide there is a change of pressure at the bottom of the Sea of 10
kPa. p =1025 kg/m> AP = 10 kPa. What is the height of the tide Ah?

This booklet is one of the intellectual outputs of the Erasmus+ project “Cross-Curricular Approaches to Mathematics &
Sciences in Formal and Informal Contexts” and it presents the work of a group of teachers from project partner schools. This
project has been funded with support from the European Commission. This publication reflects the views only of the
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AP =10 kPa

9. What is the mass of the Earth's atmosphere?

10. Explain the processes that affect the formation of the coast!

Questions proposed by:

Gimnazija Gospic¢ — Gospié, Croatia

Anton Orzes ( IT and Arts) Antonija Paveli¢ (Biology)
Zvonimir KneZevi¢ (Math) Andjelka Ivandic — (Geography)
Valter Krajcar (Physics) Edita Klobucar - (English)

Ana Pavicic (Chemistry)

- Erasmus+ |
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TEST 2 - LINKS TO THE REAL WORLD - ——
Conceived by the Greek partner

A trip to the seaside
Cross-ERASMUS-project is reaching the end!

45 students and 15 teachers spend together three summer days. We are all meeting to the
harbor of Barcelona.

On the first day we board two sailing ships, called HAPPINESS and DESTINY for a daily cruise.
The first one is sailing to Mallorca and the second one to Corsica. Then we all come back to a
beach at Barcelona for the rest of the days.

Answer the questions and enjoy the CROSS — contest trip!

1. The two sailboats leave the port of Barcelona at the same time. HAPPINESS travels east
at a speed 6 knots. DESTINY travels south at a speed 5 knots. How far apart (in nautical
miles) are they after 2 hours? (1 knot = one nautical mile per hour)

a. 10.6 b. 12.6 C. 156 d. 176 e. 20.6

2. Initially, all of the 45 students and 15 teachers were supposed to take part in the daily
cruise, so the cost for the tickets was 20 Euros per person. At the last moment, 7
students and 3 teachers decided to stay in Barcelona to attend an educational program
in the city aquarium. The travel agency required to be paid as originally agreed. How
much will the ticket cost now per person?

a. 20 Euros b. 24 Euros C. 25Euros d. 28Euros e. 30 Euros

This booklet is one of the intellectual outputs of the Erasmus+ project “Cross-Curricular Approaches to Mathematics & Sciences
in Formal and Informal Contexts” and it presents the work of a group of teachers from project partner schools. This project has
been funded with support from the European Commission. This publication reflects the views only of the authors, and the
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3. One morning, four students, who are standing by the shore, see a boat still, not far from
the coast. They try to measure the boat’s distance from the shore. The first one is
standing at point A, vertically to the position of the boat. The second one is walking
along the coast line for 12 meters and stands on point K. The third one continues
walking from K to another 6 meters and stands on point M. The fourth student walks
vertically to the coast until he sees the student at point K and the ship on the same line,
that is point J. Distance MJ is 5 meters. Thus the distance of the ship S to the coast is:

a. 5 meters b. 6 meters C. 10 meters d. 12 meters e. 15 meters

4. Pupils use wood to kindle a fire for cooking. They wonder, why is difficult to kindle a fire
and quite easy to sustain a consistent flame.
The reason is:
a. The hot air that is directed upwardly
b. The flame breaks thick wood pieces.
c. The flame attracts oxygen from the surrounding air
d. The flame gives off enough heat to vaporize yet more wood molecules

5. The sailing ship HAPPINESS starts its trip with the same initial velocity as the sailing ship
DESTINY. One hour later, the sailing ship HAPPINESS encounters weather problems and
it has to decrease its velocity by 50%. Two hours later the weather is better and the
sailing ship HAPPINESS manages to increase its current velocity by 50%. Which of the
following statements will be correct after 3 hours of travelling:

The two ships have the same velocity

Sailing ship HAPPINESS has higher velocity than sailing ship SUNSHINE

Sailing ship HAPPINESS has lower velocity than sailing ship DESTINY

We cannot predict which of the sailing ships travels with the higher velocity as we do

o 0 T o

not know their initial velocity.
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6. Students want to cook on the beach but they need salt. One of them knows that typical
seawater salinity is 3.5% How much seawater do they have to evaporate in order to take
500g salt? (Please give the approximate seawater volume).

a. 10L b. 15L c. 20L d. 50L e. 500L

7. The pupils know that seawater contains dissolved air and they ask if seawater contains a
greater proportion of oxygen (and lower of nitrogen) than in the atmospheric air. The
teachers informs them that this statement is true and ask pupils to select one of the
following reasons:

a. Oxygen is less soluble in seawater than Nitrogen

b. Nitrogen is less soluble in seawater than Oxygen

c. The fish need Oxygen for their breathing

d. Oxygen reacts with underwater plants

e. Rainwater transports much more Oxygen to the seawater, than Nitrogen

8. Which of the following are mammals?

a. Thewhale c. Theshark e. Thesquid
b. The dolphin d. The shrimp

9. Which of the following is NOT a shellfish?
a. The shrimp C. The lobster e. Thesquid
b. Thecrab d. The mussel

10.The last night of the trip we play a Geography game. The winner is this player that
can identify the two Mediterranean islands — countries of the European Union.

Answer right the final question and be the winner!

a. Malta b. Cyprus c. Crete d. Sicily e. Sardinia

Questions proposed by:

4th General Lyceum of Chania- Chania, Crete, Greece

“ Erasmus+
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TEST 3 - LINKS TO THE REAL WORLD - N .
Conceived by the ltalian partner

A trip to the seaside

Cross-ERASMUS-project is reaching the end! 42 students and 2 teachers want to spend
together a sunny day at the seaside. They decide to take some food prepared by themselves.
One of the students remembers an article found in a popular science magazine, which was
about healthy diets and which we read in class; the article maintained that a dish of beans
contains as many proteins as a steak.... A class discussion followed as not everybody believed
this to be true.

As students had had experience of a qualitative analysis method on proteins in food, it was
the right time to proceed to a quantitative analysis of proteins: this would come in useful for
our class discussion.

During a school trip at the “Citta della Scienza” institute in Naples on 24-03-2017, we carried
out a workshop: our students, led by a research assistant from the institute, experienced a
protein dosing technique in different foods. And ........... surprise! What we learnt in the
workshop activity became the subject of our Contest of 31st March 2017.

In @ magazine you read that: “a plate of beans provides as many proteins as a steak.......
Is it really so?

Answer these questions:

Choose the answer/s which best fit/s the question.

1. Biuret test is a method where an alkaline solution with cupric ions (Cu2+) shifts from blue
to purple color when the ions interact with protein. Which samples, following this
procedure, will show a purple colour?

a. Milk c. Wine

b. Lemon juice d. Meat stock

2. Biuret test and Coomassie test are colorimetric assays (appear/disappear, changement
of colour): why is it necessary to introduce a control in experiments?”
a. Because that is the sample which will show a positive reaction for sure
b. Because it contains all the material except the samples to be examined and
will therefore show a negative reaction
c. Because itis needed as a reference and for a check up
d. None of the above answers is correct

3. In order to sample 0,1 ml and 0,03 ml of material you must use a pipette with a capacity
range of:
a. 1-10 microliters (pl) b. 2-50 microliters (ul)

This booklet is one of the intellectual outputs of the Erasmus+ project “Cross-Curricular Approaches to Mathematics &
Sciences in Formal and Informal Contexts” and it presents the work of a group of teachers from project partner schools. This
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c. 20-200 microliters (ul) d. 1-3 milliliters (ml)

4. Electromagnetic radiation is a series of waves displaying different lengths and energy.

Onda

Wave

Lunghezza d'onda

_/f/\\‘ | /l \ | ///.E\"\
NVZAN

distance —»

displacement —»

Intensita

3= wavelength

V = amplitude
Distanza
A B
Which wave has >frequency (v)? A B
Which wave has > energy? A B
Which is the relationship between frequency and energy?............. E=K. (V)ereeeeeiiiiieeeeeeiiieeeee

(use correct symbols)

5. Match the definitions with the correct English term.

Definitions
A Catalizzatore biologic 1 Polycromatic
B Equivale a 10°litri 2 Sun light
C Radiazione solare 3 Shift
D Ha lunghezza d’onda compresa tra 400 nm e 700 nm 4 Enzyme
E E’costituita da amminoacidi 5 Microliter
6 Protein

F Ha energia minore della luce rossa

G Lo & la luce del Sole 7 Infrared radiation

H Viraggio 8 Visible radiation

6. Draw a graph using the data below which refer to the determination of protein concentration
according to Bradford technique (blue Coomassie) in protein standard solution (BSA) that has
concentration 0,25ug/ul.
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7. Volume BSA Absorbance Concentration
a 595nm
1ul 0,25  ooreeene. 0,25
2 ul 0,50 ......... 0,50
3ul 0,75 ........... 0,75
4 ul 1,00 .......... 1,00
6 ul 1,50 ............ 1,50

8. Derive the mathematical relation between Volume and Absorbance:

V/A=4 V/A=K A/V=k

9. The curve expresses a:
a. direct proportionality
b. inverse proportionality

10. Find out the protein concentration in a microliter of a meat extract (100g of meat) which displays
an absorbance of 1,25. Is the statement in the review correct?

Questions proposed by:

Liceo Scientifico Statale "Paolo Ruffini"- Viterbo, Italy

Di Paolo Stefania (Science) Coletta Maria Matilde (Physics)

- Erasmus+ |
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TEST 4 - LINKS TO THE REAL WORLD - —

Conceived by the Polish partner

1. The price of a week's trip to the Polish seaside was increased by 20%, and then the new price of
this tour was increased by 30%. Two such increases may be replaced by one equivalent increase.
Which one?

a. by50% b. by 56% c. by 60% d. by 66%

2. We want to designate a rectangular bathing area at the seaside, separated with a braided rope. We
have 80 meters of a rope. Which measurements should the bathing area have in order to make the
space as big as possible?

a. 40m x 40m b. 20m x 20m c. 2mx40m d. 20m x 40m

3. A part of the route planned for the tour ran alongside the expressway. Coming from the bike route,
tourists noticed the following road signs

A.® B. : C.. D..

Which of the signs presented has 4 axes of symmetry?

4. Why is sea water salty?
a. Because rivers carry salty water.
b. Because it contains dissolved ions like chloride and sodium.
c. Because people use much salt in the kitchen.
d. Because fish need salty water to survive.

5. Playing on the beach, a child had just filled a bucket with sea water. What can be said about the
temperature of the water in the bucket and the water in the sea, and what about their internal
energies?

a. the temperature and the internal energy of the water in the bucket is higher

b. the water temperature in the bucket is higher and the internal energies are the same

c. the water temperature in the bucket is higher and the internal energy is higher in the sea

d. temperatures are the same and internal energy is higher in the sea

Page 1 2
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6. Water is a perfect solvent. What condition is required for a substance to be completely dissolved
in water?

a. high enough temperature

b. resemblance of solute and solvent in terms of particle properties

c. mechanical activities such as mixing and grinding

d. A.andC. simultaneously.

7. After an all-day cycling trip at the wharf, Marta suffered a pain in the muscles caused by the
formation of lactic acid (among other factors). This compound can be described by the formula:

COOH

CH; CH

OH

The functionalized group presented in the frame, which is characteristic of organic acids, is called:
a. Hydrocarbon b. Hydroxide c. Carboxylic d. Ester

8. The main important component of marine plankton is:
a. sea lettuce b. copepod c. fucus d. seagrass

9. Among the organisms living in the sea, we distinguish different groups. Which of the following
organisms belong to a different group than fish:
a. sturgeon b. blue whale c. Atlantic cod d. turbot

10. Choose the correct definitione. A BAY is:
a. A narrow waterway that connects two large water bodies
b. A name of an inland sea that is very shallow
c. A water body enclosed on (almost) 3 sides by land, with a wide mouth that opens into the
ocean
Questions proposed by:

Zespol Szkol Ponadgimnazjalnych w Somoninie im. Jozefa Wybickiego- Somonino, Poland

“ Erasmus+

Page 1 3

This booklet is one of the intellectual outputs of the Erasmus+ project “Cross-Curricular Approaches to Mathematics & Sciences in
Formal and Informal Contexts” and it presents the work of a group of teachers from project partner schools. This project has been
funded with support from the European Commission. This publication reflects the views only of the authors, and the Commission cannot
be held responsible for any use which may be made of the information.



Links to the Real World - Volume 2 | 2017

TEST 5 - LINKS TO THE REAL WORLD -

Conceived by the Romanian partner

1. Different group activities are organized for the students who are on the trip, everybody
being involved. Each group has a leader who functions as an organizer, while the memebers of
the teams fulfil the tasks. When deciding upon the teams, it was established that the number
of leaders equals the square of the second prime number in increasing order, and the number
of team members is equal to the factorial of the same prime number. How many students are
on the trip?

a) 54 b) 12 c) 63 d) 400

Questions 2 and 3 are connected with the below instructions:

An archery contest is organized and the target has the form below. Each person shoots 8

times with the bow to target the areas in the next order:
1. Theredarea

The blue area

The white area

The orange area

The yellow area

The pink area

The black area

O NSO LA WD

The green area

On first targeting, if the first area (the red one) is correctly targeted, the student receives 1
point and if zone 1 is not reached, he/she receives 0 points. Next, for each correctly targeted
area, the score triplets and for each untouched area the score is diminished with the double
of the number of the target area. For each team, 3 members will be nominated to
participate in the contest, and the team score is the sum of the scores of its members.

2. What is the maximum score of a team?
a. 2187 b. 6561 c. 729 d. 512

3. What is the minimum score of a team?
a. -210 b. -70 c. -280 d. -140

4. The weather has been hot and wet during the day. Such weather conditions are easier to
bear:

a. immediately after sunset, when temperature slightly decreases

b. immediately after sunrise, when temperature rises

This booklet is one of the intellectual outputs of the Erasmus+ project “Cross-Curricular Approaches to Mathematics & Sciences in
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c. at no special time of the day
d. around noon when temperature is relatively constant

5. Paul swims to the buoy and finds it is made of wood (p = 700kg / m?). He estimates that
2/3 of the buoy volume is in the water. In this case, what is the density of sea water?

a. 1000kg/m® b. 1020kg/m’ c. 1030kg/m® d. 1050kg/m’

(22}

. With regard to the sea salt obtained by evaporation of sea water, the incorrect statement is:
It is used in nutrition for its Mg-rich content, an element with special therapeutic
properties, especially anticancer;

b. lodine, the most important element of the thyroid gland, is naturally found in marine

salt;

¢. The amount of sodium contained is greater than the amount existing in ground salt;

It has alkaline action, balancing the acid level in the body.

N

. Regarding salinity, the correct statement is:

a. Due toincreased salinity, sea water freezes only at extreme temperatures;

b. The salinity is raised to the surface in the area of the spillage of the fresh waters in the
sea;

c. Salinity is usually expressed in grams of salt per m3 of water;

BLACK SEA waters do not show great variability of total salinity in relation to its surface,

depth and season.

8. Summer tan skin caused by synthesis of dark pigment which skin contains is natural
protection mechanism of UV radiation. What is the pigment name?

a. carmine b. carotenoid c. tyrosine d. melanin
9. Plankton consists of a diverse range of that spend at least
a part of their cycle suspended in water.

10. The currents which the Black Sea lacks are:
a. Offset currents b. Vertical streams c. Surface currents

Questions proposed by: I
“Tudor Arghezi” High School, Craiova, Romania Erasmus+

Anca Gabriela Barbulescu (Physics) Maria Gheorghitoiu (Geography) LA
Maria Ghimis (Chemistry) Camelia Aida Rosca (Biology) \—4&)

oo
Simona Mariana Rosu (Mathematics) Maria-Cristina Rotaru (English) T
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TEST 6 - LINKS TO THE REAL WORLD - {5«

Conceived by the Spanish partner

1. What type of animal is an starfish?
a. Mollusc b. Equinoderm c. Cnidaria d. Arthropoda

2. The algae can ...

a. Breath c. Breath and do the photosynthesis
b. Do the photosynthesis d. None of the previous
3. In which sea will you float better?
a. Mediterranean Sea (salinity 37 c. Death Sea (salinity 330 ppm)
ppm) d. Red Sea (salinity 40 ppm)
b. Baltic Sea (salinity 6 ppm)
4. Sea currents are produced due to differences on ...
a. Temperature c. Earth's Rotation
b. Salinity d. All of them
5. Which element is not frequent in Sea water?
a. Gold b. Calcium c. Silicium d. Uranium

6. When salt (NaCl) mixes with water (H,0) they become
a. Na+ cation and Cl- anion c. Na- cation and Cl+ anion
b. Na+ anion and Cl- cation d. Na- anion and Cl+ cation

7. Last summer my friends and | went on holiday to the seaside. | was riding a ski jet but |
noticed that the speedometer was incorrect. | measured the time that took me to travel one
mile. It was 45 seconds, Could you tell me what was the speed | reached in kilometers per
hour? (1 mile = 1,61 km)

a. 100 km/h b. 154,6 km/h c. 128,8 km/h d. 93,5 km/h

8. Three families decide to rent a house in the beach on holiday for one month. The price is
1912 euros. Each family provides 100 euros plus  the proportional part according to the
number of days each family is going to stay in the house. ¢How much will every family have
to pay if family A stays 14 days, family B 8 days and family C 9 days?

a)828 €,516€,568€ b)928¢€,6487€,497 €
c) 798 €, 616 €,498€ d)828€,420€,512€

9. A school needs to rent a bus to go to the beach with the year’s best students . The scho++ol
contact two bus companies to get information about the prices

This booklet is one of the intellectual outputs of the Erasmus+ project “Cross-Curricular Approaches to Mathematics & Sciences in
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Company A charges 375 € initially, plus 0,5 € per kilometer
Company B charges 350 € initially, plus 0,75 € per kilometer
¢Which Company should the school choose if the total distance is 200 km?
a. Company B because it’s 25 € cheaper than A
b. Company A because it’s 25 € cheaper than B
c¢. Company A because it’s 50 € cheaper than A
d. Company B because it’s 25 € cheaper than A

10. The term can be described as the attempt to reduce or eradicate erosion in
coastal areas. It is executed using methods such as sea walls, breakwaters, groynes and
gabions. Usually, environmental conservation agencies trying to involve shorelines in the

initiatives.
a. Coastal Management c. Environmental monitoring
b. Beach control d. Coastal Engineering
Questions proposed by:
LLE.S. "La Escribana" - Villaviciosa de Cordoba, Spain
Virginia Ruiz Garcia (Biology and Geology) Amalia Risquez Arce (Physics and Chemistry)
Celia Iruela Bellon (Maths) Alberto Segovia Alonso (English)

Remedios Jurado Calero (Maths)

“ Erasmus+
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TEST 7 - LINKS TO THE REAL WORLD -

Conceived by the Turkish partner

1. The teacher of the students camping by the seaside takes two candles when it gets dark and asks
them: One of the two candles as tall as 48 cm gutters in 12 hours and the other gutters in 8 hours.
How many hours after the candles are lit, the height of one of them doubles the other?

a. 3 b. 4 c. 5 d.6 e. 7

2. One blanket, one sheet and one pillow were provided for each of the 36 students who will give a
break by the seaside for some time. But on the day of distribution of the equipment, each student
attending the camp is given 2 blankets, 3 sheets and 1 pillow as a part of the students were absent.
At the end of the distribution, totally 42 materials were left. How many blankets are left?

a. 10 b. 11 c. 12 d. 13 e. 14

3. Ayse wants to share five different seashells among her three friends. How many ways can she use
to share these seashells if she gives Ali one and the others at least one?
a. 45 b. 50 c. 60 d. 70 e. 75

4. The teacher of a group of students who are taking a walk by the seaside asks them about their
opinion on eutrophication there by showing the moss. The students give the answers below:
Ali: The oxygen content has decreased in the parts close to the ground.
Veli: There has been an increase in bacteria activities.
Hiseyin: There has been a big increase in the number of algaes.
Ayse: There has been a decrease in the number of some species.
Fatma: There has been a decrease in the light transmittance of water.
Which students are right?
a. allofthem b. none of them c. Ali-Ayse-Fatma  d. Ali-Veli  e. Ayse-Huseyin

5. When Ali told his friend that he had a lack of vitamins B and K on the form they filled before they
joined the camp. His friend commented on that as below:
I)Eating fatty food on his daily diet.
[I)Using the medicine which kills the bacteria in large intestine for a long time.
[lI)There being no introsusception in small intestine.
Which of these comments can be the reason for lacking of these two vitamins?
a)l b) I &Il c)l &l d) &l e)l-11=11

6. Decipher the words below:
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7. If we don’t neglect air resistance how will velocity-time graphics of a body which is released from a
constant height be like?

elocity AVelocity | Velocity
a) Velocit b) Veloci ) 4veloci

Tin_‘le Tim_ge / Time

d) e)

4 Velocity Velocity

Time Time
> -

8. The teacher tells the students that there is 1,6 mgr Ca**ion in a 2 kg sea water. According to this,
how many ppms is Ca*?ion concentration in sea water?
a)0,8 ppm b)8 ppm ¢)80 ppm d)0,08 ppm €)800 ppm

9. The students find an elastic balloon by the seaside. There are He and SO, gases in the baloon. If the
40% of a 5 moll gas mixture belongs to He, how much mm-Hg is SO, partial pressure?
a)304 mm-Hg  b)4,5,6 mm-Hg c)456 mm-Hg d)760 mm-Hg €)400 mm-Hg

10. The teacher asks the students who are taking a walk by the seaside: Which external force created
the coastal sand diine on which we are walking at the moment?
a)wave b)glacier c)stream d)wind e)groundwater

Questions proposed by: -
Erasmus+

Kérfez Fen Lisesi— Korfez, Turkey

Beglim Sule Kayacan ( Maths) Adem Saka (Biology)
Kadir Yildirim ( Physics) Murat Simsek (Geography)
Eda Tavsanoglu (English)
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CONTEST TEST

A trip to the seaside

Cross-ERASMUS-project is reaching the end!

45 students and 15 teachers spend together three summer days. We are all meeting to the harbor of

Barcelona. On the first day we board two sailing ships, called HAPPINESS and DESTINY for a daily
cruise. The first one is sailing to Mallorca and the second one to Corsica. Then we all come back to a
beach at Barcelona for the rest of the days.

Answer the questions and enjoy the CROSS — contest trip!

1.*The two sailboats leave the port of Barcelona at the same time. HAPPINESS travels east
at a speed 6 knots. DESTINY travels south at a speed 5 knots. How far apart (in nautical
miles) are they after 2 hours? (1 knot = one nautical mile per hour)

a. 10.6 nautical miles d. 17.6 nautical miles

b. 12.6 nautical miles e. 20.6 nautical miles

c. 15.6 nautical miles

2. *Initially, all of the 45 students and 15 teachers were supposed to take part in the daily
cruise, so the cost for the tickets was 20 Euros per person. At the last moment, 7 students
and 3 teachers decided to stay in Barcelona to attend an educational program in the city

This booklet is one of the intellectual outputs of the Erasmus+ project “Cross-Curricular Approaches to Mathematics &
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aquarium. The travel agency required to be paid as originally agreed. How much will the
ticket cost now per person?

a. 20 Euros d. 28 Euros
b. 24 Euros e. 30 Euros
c. 25 Euros

3. *A part of the route planned for the tour ran alongside the expressway. Coming from the
bike route, tourists noticed the following road signs:

A. : B. ® C. . D.

Which of the signs presented has 4 axes of symmetry?
a. A b. B c. C d. D

4. A.*The sea water is salty because:

rivers carry salty water.

people use much salt in the kitchen.

it contains dissolved ions like chloride and sodium.

o0 T o

fish need salty water to survive.

4.B. *Water is a perfect solvent. What condition is required for a substance to be
completely dissolved in water?
high enough temperature

a
b. resemblance of solute and solvent in terms of particle properties
¢. mechanical activities such as mixing and grinding

d

a. and c. simultaneously.

5. *During a walk on the beach, Andrea remembers that his Physics teacher told him about
pressure p as the ratio of the intensity of the force pressing vertically on the surface to the
area A of the surface itself. Andrea decides to try a little experiment: he stands on the
sandy beach and checks his footprint; he then raises his foot, standing on one leg only.
Which footprint goes deeper into the sand?

a. The first footprint because both feet press onto the sand.

b. There is no difference because Andrea’s weight is always the same.

¢. The second footprint because only half of his weight is now pressing on the sand.

d. The second foot print because the same weight is now pressing on half the

surface.
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6. *The weather has been hot and wet during the day. Such weather conditions are easier

to bear:
a. immediately after sunset, when temperature slightly decreases
b. immediately after sunrise, when temperature rises
c. at no special time of the day
d. around noon when temperature is relatively constant

7. *The students find an elastic balloon by the seaside. There are He and SO, gases in the
balloon. If the 40% of a 5 moll gas mixture belongs to He, how much mm-Hg is SO, partial
pressure?

a. 304 mm-Hg b. 4,5,6 mm-Hg c. 456 mm-Hg d. 760 mm-Hg e.400 mm-Hg

8. A. *In which sea will you float better?
a. Mediterranean Sea (salinity 37 ppm) c. Death Sea (salinity 330 ppm)
b. Baltic Sea (salinity 6 ppm) d. Red Sea (salinity 40 ppm)

8.B. *Marco and Luca decide to go fishing and, as they are getting their baits ready, they
start debating on which factors make the sea richer in fish. They both identify light
penetration and oxygen concentration as fundamental factors for a healthy sea life. On the
basis of this consideration, they come to the conclusion that the seas which are richer in fish

must be:
a. shallow and cold c. deepand warm
b. shallow and warm d. deep and cold

9. A. *Summer tan skin caused by synthesis of dark pigment which skin contains is natural
protection mechanism of UV radiation. What is the pigment name?
a. carmine b. carotenoid c. tyrosine d. melanin

9.B. *The algae can ...
a. Breath c. Breath and do the photosynthesis
b. Do the photosynthesis d. None of the previous

10. The last night of the trip we play a Geography game. The winner is this player that can
identify the two Mediterranean islands—countries of the European Union. (multiple answer)
a. Malta b. Cyprus c. Crete d. Sicily e. Sardinia

“wxn

Observation: All subjects are compulsory. The items marked with have only one right answer. Each

item has 10 points. 0 points are granted.
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Key and Marking Scheme
Item Correct Answer Points granted

1 c 10p

2 b 10p

3 a 10p

4 A c 5p
B b 5p

5 d 10p

6 b 10p

7 C 10p

8 A c 5p
B a 5p

9 A d 5p
B c 5p

10 a,b 5p/5p

Total: 100 points
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SOLUTIONS

Test 1
Item Answer Clue Marks
1 5km/h 12 12 10
/ 0—x 104x F i
12(10 + x) + 12(10 — x) = 3.2(100 — x?)
3.2x2=80; x?=25 = x=5
2 20° 48’ tanx = 190 10p
500
3 84€ Adults... 35-:3-2-7=1470ml, kids... 20-3-2-7 = 840ml. 10p
Together they will spend 2310ml of sunscreen. %100 = 11.55~12
bottles of sunscreen. Each bottle 7€, 12 bottles 84€.
4 - The sea does not freeze at 0°C because it contains melted salts. The 10p
solution (water+salt = sea) has lower freezing temperature than pure
solvent water?
5 - Anomaly of water. 10p
6 - a) melanin ; b) hypophysis 4x2,5p
c) MSH - hormone regulating melanocyte ; d)in the epidermis =10p
7 - a) UV radiation 2x 5p=
b) 10x15 = 150 min... 10 minutes is the time for protection and factor 10p
is 15, so it is: 10x15
8 0,995m Hydrostatic pressures at high and low tide are: 10p
p:1=p g h, and p,= p g h,. The difference is: AP=p g A h, so:
Ah = AP/(pg) = Ah =10000/(1025*9.81) ; Ah=0,995 m
9 5.144.10* | Atmospheric pressure pa = Ma g/S where M is atmosphere mass and S 10p
is Earth surface, so Ma= PASZ/g. Earth surface is 4 m R2 where R is
kg Earth radius equal 6400 km, so Ma=5.144 .10% kg
10 - a) abrasion 2x 5p=
b) accumulation 10p
Test 2
Item Answer Clue Marks
1 c Distance covered after two hours D?=12%+10° D=15.6 nautical 10p
miles
2 b Initially the whole cost was (45+15=) 60 persons * 20 Euros/person 10p

= 1200 Euros. Finally, (45-7)+ (15-3)=38+12= 50 persons took part,
so ticket per person will be 1200/50 = 24 Euros
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3 c Triangles SAK and KMJ are right angled and similar (angles 10p
AKS+MKJ), so by the proportion of their sides we get
SA=(MJ/KM)-AK =(5/6)-12 = 60/6 = 10 meters.
4 d - 10p
5 o - 10p
6 b - 10p
7 b - 10p
8 a,b,c - 4p,3p,
3p
9 e - 10p
10 a,b - 2x 5p=
10p
Test 3
Item Answer Clue Marks
1 a, d - 2x 5p=
10p
2 b, c - 2x 5p=
10p
3 c - 10p
4 B, B - 2x 2,5p
- Correct relationship between frequency and energy 5p
5 - A-4, B-5,C-2,D-8,E-6,F-7,G-1,H-3 8x1,25p=
10p
6 - Correct graph 10p
7 - Correct answer 10p
8 - Correct relation between Volume and Absorbance 10p
9 a - 10p
10 - Correct answer 10p
Test 4
‘ Item ‘ Answer Clue Marks
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1 b X — starting price 1,2 — after the first increase 10p
1,2 (price after the first increase) x 1,3 (second increase) = 1,56
2 d 10p
p(x) = x(80-2x) 80-2x
P(x)= -2x°+80x
p=-b/2a = -80/2-(-2) = 20 = x *
20 to 80-2x20=40
3 b - 10p
4 b - 10p
5 d - 10p
6 b - 10p
7 o - 10p
8 b - 10p
9 b - 10p
10 c - 10p
Test 5
Item Answer Clue Marks
1 c The second prime number in ascending order is 3, its square is 9, 10p
so there are 9 leaders, so 9 teams. The number of membersin a
team is the factorial of 3, so itis 3!=1*2*3=6
There will be 9 teams of 7 people =63
2 b The red area=1 point 10p
The blue area=3 points
The white area =32 points=9 points
The orange area =33 points=27 points
The yellow area =3 points=81 points
The pink area =3 puncte=243 puncte
The black area =3° points=729 points
The green area =3’ points=2187 points, so the maximum scor is of
2187 points. The maximum score/team=3x2187= 3%=6561 points
3 a The red area =0 points 10p

The blue area =--2x2 points
The white area =-2x2-2x3 points

The orange area =-2x2-2x3-2x4 points
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The yellow area =-2x2-2x3-2x4-2x5 points

The pink area =-2x2-2x3-2x4-2x5-2x6 points

The black area =-2x2-2x3-2x4-2x5-2x6-2x7 points

The green area =-2x2-2x3-2x4-2x5-2x6-2x7-2x8 points
2(2+3+...48)=-2x (8x9:2-1) =-70 points,so the minimum reached per
student is of 70 points; The max. score/team=3x(-70)=-210 points

4 b - 10p
5 d - 10p
6 c - 10p
7 a - 10p
8 d - 10p
9 - living organisms ; life 2x5p=10p
10 b - 10p
Test 6
Item Answer Clue Marks
1 b - 10p
2 c - 10p
3 o - 10p
4 d - 10p
5 d - 10p
6 a - 10p
7 c It's a change of units. Let's change the time (denominator) to hours 10p
and the distance to kilometres. So, the answer is 128,8 km/h
8 a It’s a directly proportional relationship. 10p
If each family provides 100 €, 1912-300=1612€ has to be paid.
So the answer is: family A: 100 + 728 = 828 € family B: 100 + 416 =
516 € family C: 100+468 = 568 €
9 b If the distance is 200 km: 10p
Company A: 375+0,5-200 = 475€ ; Company B: 350+0,75-200 = 500€
So, the answer is: Company A because it’s 25 € cheaper than B
10 a - 10p
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Test 7
Item Answer Clue Marks
1 d 10p
inl2h. 48 ¢cm. ing&h. 48 cm.
in th. ? in th. ?
2-atembums  ?=6tem bums
(48-4t)em. left.  (48-6t)cm.. left
43¢ q ‘ 48-4t=2.( 48 - 6t )
45 - 41=96-12t
t=6h.
12 h. 8 h.
2 e There are 36.3=108 materials. Imagine that there is an X number of 10p
students joining the camp. When 3 sheets, 2 blankets and 1 pillow
are given, thereare 42 left. So: 2 x+3x+x+42=108 = 6x=66
X =11 students joining the camp ; 36 - 11 -2 = 14 blankets left
3 d Ali Veli Mehmet 10p
2 2 - c(5;1).c(4;2).c(2;2)=30
1 3 - c(5;1).c(4;1).c(3;3)=20
3 1 - c(5;1).c(4;3).c(1;1)=20
30+20+20=70
4 a - 10p
5 o - 10p
6 - locivety velocity itmono motion 5x 2p=
vigrtya gravity ghtieh height 10p
Ifaingl falling
7 o - 10P
S R e
9 c 100 40 5mol 760 10p
5 ? 3mol x
?=2 mol He x=456 mm-Hg
3 mol SO,
10 a - 10p
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