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Question Al.1 Based on the measured data you collected in the table above, determine
the closest average values at each time point in each condition!
(16 points)
Write the letter of the correct answer in the box!

Treatments Answer

Control 9:00 a.m.

Drought stress 9:00 a.m.

Control 10:00 a.m.

Drought stress 10:00 a.m.

Control 12:00 a.m.

Drought stress 12:00 a.m.

Control 3:00 p.m.

Drought stress 3:00 p.m.

Question Al.2 Based on the average values, calculate the actual size (size in real life) of
the stomatal pores in control and drought-stressed plants at 9:00 a.m. and 3:00 p.m.!
(4 points)

Treatments Means (um)

Control 9:00 a.m.

Drought stress 9:00 a.m.

Control 3:00 p.m.

Drought stress 3:00 p.m.

Question A1.3 calculate how much did the stomatal pore size change under 6 hours as
an effect of drought stress! Provide the answer in um!

(2 points)

Result (um)

A-1
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Question Al.4 Calculate the stomatal opening of drought-stressed plants at 3:00 p.m. to

the control at 3:00 p.m.! Provide the answer in percentage (control plants are 100% open)!

(2 points)

Result (%)

Question A1.5 Based on the experimental results, how is the physiological status in the

leaves of drought stress-treated plants at 9:00 a.m. compared to the control?
(2 points)
Write the letter of the correct answer in the box!

Question Al.6 Based on the experimental data, what physiological change could be
observed in the leaves of drought stress-treated plants at 3:00 p.m. compared to the control?
(3 points)

Write the letter of the correct answer in the box!

Question Al1.7 In terms of drought stress tolerance the breeding of what types of plant

species could be an aim for scientists?
(3 points)
Write the letter of the correct answer in the box!
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Problem A2

Question A2.1 identify the photosynthetic pigments in the control sample by numbering

from top of the chromatography paper! Write the letter of the appropriate pigment to the
corresponding numbers in the field:

(12 points)

Order Pigment

1.

Question A2.2 Measure the vertical width of each pigment streak with a ruler on the
chromatographs and determine which pigments’ amount altered due to the prolonged
drought stress compared to the control!
(10 points)
Write the letter of the correct answer in the box!

Findings Answer

The amount of chlorophyll b in the drought stress-treated plants compared to the
control:

The amount of chlorophyll a upon stress compared to the control:

The ratio of chlorophyll a/b as a result of prolonged drought stress:

The amount of carotene in the drought stress-treated plants compared to the
control:

The amount of xanthophylls as a result of prolonged drought stress compared to the
control:
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Question A2.3 Based on the experimental results, what physiological alteration could be

detected in the leaves of drought stress-treated plants at 3:00 p.m.?
(6 points)
Write the letter of the correct answer in the box!

Question A2.4 In terms of drought stress tolerance the sublimation of what types of
plant species could be an aim for breeders?

(4 points)
Write the letter of the correct answer in the box!

Problem A3

Question A3.1 calculate how much absolute ethanol (100%) and distilled water will you
need for the solution!

(4 points)
Write the letter of the correct answer in the box!

Question A3.2 calculate how much 80% ethanol and proline stock solution will you
need!

(9 points)
Write the letter of the correct answer in the box!

I Question A3.3 Determine the color reaction of proline on the isatin test paper!
(8 points)
Write the letter of the correct answer in the box!
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I Question A3.4 Calculate the proline concentration of the dilution!
(4 points)
Write the letter of the correct answer in the box!

Question A3.5 Determine the color reaction of the extracts of plant samples on the isatin
test paper!
(4 points)
Write the letter of the correct answer in the box!

Question A3.6 Calculate the proline concentration in the plant samples! Use the previous
calibration (A3.4. and A3.5.)!

(3 points)
Write the letter of the correct answer in the box!

I Question A3.7 What could be the purpose of proline detection?
(4 points)
Write the letter of the correct answer in the box!
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Problem B

B.1 Standardization of potassium permanganate (titrant) solution

Question B.1.1 in what ratio do permanganate and oxalate ions react? Supplement the
following stoichiometric equation with the missing stoichiometric numbers! Write the number
values directly into the small boxes! [4 points]

2 | MnO, + (CO0),* + H* = Mn?* + | 10| Cco, + H,O

Note: simple ions that do not change chemically are not indicated in the equation (e.g. K*, CI").

IMPORTANT: when you finished adding the stoichiometric numbers, pass this “B-1” page (Question
B.1.1.) together with the page “B-3” (Question B.2.1.) to the laboratory assistant, who will provide
you with a sheet with the two, correctly balanced equations. Once you received these balanced
equations, you cannot receive this part of the answer sheet back!
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B.1 Standardization of potassium permanganate (titrant) solution

by the precision of three decimals (planned value, right box).

11.05.2021

Question B.1.2 calculate the relative molecular mass of sodium oxalate (OX). Write your

result in the small box below (left)! Use the following relative atomic masses for your
calculations: Ar(H) = 1.01; Ar(C) = 12.01; Ar(O) = 16.00; Ar(Na) = 22.99.
Calculate the mass of OX needed to prepare 500 mL solution of 0.0480 mol/L concentration,

[4 points]

M (Na,(COO0),) =

; m (Na,(COQ),), plan =

Question B.1.3 Note the mass value that was actually measured by balance (left box). Use
it to calculate the concentration of OX solution; fill in the right box with 4 decimals precision.

[4 points]

m (Na,(CO0),), meas =

g ¢ (Nay(COO0);,

mol

L

Question B.1.4 Write down your titration results and calculate the exact concentration of
the KMnO, solution (“Ciiyrant”)). Add the parallel End-point volumes (at least V; and V,, with 2
decimals) and calculate cgwnos (With 5 decimals) using the stoichiometry consideration in B.1.1.
Fill in all blue boxes! For detailed calculation do not use this box, only indicate the end results!

[10 points]
V;= mL if needed: V;= mL
V, = mL
mol
Vaverage = mL Ctitrant = T
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B.2 Determination of the exact concentration of nitrite ions in the water samples

Question B.2.1 In what ratio do permanganate and nitrite ions react? Supplement the
following stoichiometric equation with the missing stoichiometric numbers! Write the number
values directly into the small boxes! [4 points]

MnO, + | 5 | NO, + H' = | 2 | Mn* + NO; + H,O

IMPORTANT: when you finished adding the stoichiometric numbers, pass this “B-3” page (Question
B.2.1.) together with the page “B-1” (Question B.1.1.) to the laboratory assistant, who will provide
you with a sheet with the two, correctly balanced equations. Once you received these balanced

equations, you cannot receive this part of the answer sheet back!
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B.2 Determination of the exact concentration of nitrite ions in the water samples

Question B.2.2 Write down your titration results in the fields below. Add the parallel End-
point volumes (at least V; and V,, with 2 decimals) and calculate the exact NO, concentration
of the water samples (with 5 decimals precision) collected at checkpoints #5 and #11! For
detailed calculation do not use this box, only indicate the end results!

[32 points]

Checkpoint number: 5
Checkpoint name: Tiszalok
V;= mL if needed: V;= mL
V, = mL

mol
Vaverage = mL Chitrite #5 = T
Checkpoint number: 11
Checkpoint name: Ocséd
V;= mL if needed: V;= mL
V2 = mL

mol
Vaverage = mL Chitrite #11 7 T




EOES 2021

11.05.2021

B.3 Location of contamination sites

Question B.3.1 Knowing the flow rates at each section of interest (checkpoints, riverside
company sites), you can calculate the nitrite ion concentration difference (Ac) by which the
potential polluting site contributes to the nitrite ion level in the water. This difference is the
evidence that the company is releasing nitrite compounds into the environment! Which are
these contamination sites? Check the fields below and supplement it with data. Locate the
sites! Also, indicate the levels of pollution: Z: zero (no) pollution. L: low pollution, H: high
pollution. Pollution levels are:

Zero, if Acxw at the Company site is below 40 mol/s

Low, if Acxw at the Company site is between 40-1000 mol/s

High, if Acxw at the Company site is above 1000 mol/s [42 points]
mol = L X i
Company site AC, e ( ) P= AC,itrite X W Pollution level
(mol/s) (Z,Lor H)

A - Fabidnhaza Brewery

B - Hungry Cat Cheese
Factory

C - Zemplén Tool
Factory

D - BorsodChem

E - Tiszanewcity
Chemicals

F - Méatra Power Plant

G - Szolnok Rail Cargo

H - wild West Cowboys
Dairy Farm

| - Bihari Tobacco Fields

J - Szeghalom
Thermoelectrics Ltd

K - Mezéberény
Croplands

L - Kunszentmarton Pig
Farm

M - Treeclimbing Goat
Pastures

N - Maké Rubber
Factory
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Question C1.1a-b Read the x and y distances of the markings from the bottom corner of

the frame, calculate the angle a of the slope to the horizontal, and write the values in the
appropriate lines of the table.

(3 points)

I Question C1.2a-b Write your results in the appropriate lines of the table.

(9 points)

di | dy

(mm) | (mm)

d3

(mm)

dy

(mm)

ds

(mm)

dg

(mm)

d7

(mm)

dg

(mm)

dg

(mm)

davr
(mm)

Question C1.3a-e Write your readings in appropriate boxes of the table.

Question C1.3f calculate the average values in every column and write your results in
the appropriate boxes of the last line in the table.

(12 points)

(cm)

Mayr

(8)
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Question C1.4a Write your readings in the first 10 empty boxes (1 — 10) of the table.
Question C1.4b Write the value shown on the scale in the box ‘W’ in the table. (4 points)

h
(cm)

My

(8)

Question C1.5 Plot on a graph paper labeled as ‘graph C1.5%, the calculated average
values m,,, for the yellow sand (the first 10 boxes of the last line in table C1.3a-e) and the
measured values m,, for water (the first 10 data in table C1l.4a-b) in the function of the
material level h. Plot both functions in the same graph and use different markers for the
two materials, respectively.

Draw a horizontal line in both cases at the value corresponding to the total weight of the
material in the tube (column ‘W’). For yellow sand, mark both the minimum and maximum
average values (columns ‘PN and ‘|’ of the last line in table C1.3a-e) at h = 10 cm, too.
Actually, we measure forces all the time, but for simplicity use the gram unit shown on the
scale everywhere. (6 points)

Do not forget to attach ‘graph C1.5’ to the answer sheet!

Question C1.6 Draw the forces acting on the materials in the sketches. In case (a) for
sand at the moment when the value, shown on the scale was minimal (C1.3b ‘1V’), in case (b)
also for sand but at the moment when the value was maximal (C1.3c ‘{.’), and finally in case
(c) for water when the water level was h = 10 cm (C1.4a ‘10’). Use notations F;, F;, F,, and
F;. Mark the direction of the force, and try to express its relative magnitude by the length of
the arrow. (6 points)

case (a): C1.3b ‘1™ case (b): C1.3¢ ‘|’ case (c): C1.4a ‘10’

C-2
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I Question C1.7a-e Write the values in the proper boxes of the table.

(3 points)
me my mys Mys pavr P
(8 | (g ® | (8 (g/cm’) | (g/cm’)
yellow
sand
black
sand

Question C1.7f Derive expressions for calculating the average density p, = of the
granulate and the density p of the material of the grains. Use only the measured quantities
Me, My, Mys, Mys, and the known density p = of water. Write the steps of the derivation
and the derived expressions in the next boxes.

(3 points)

paVI‘=

columns for calculations.

Question C1.7g Calculate the numerical values of the average density o, _and density p
for both yellow and black sand samples. Use p, =1 g/cm? for the density of water. Write
the numerical results in the appropriate boxes of table C1.7a-e above. You can use the empty

(4 points)
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Question C2.1a Supposing that the particle absolutely shadows the rays illuminate its

cross-section, express the Al, power by the given parameters. write the expression in the
box. (4 points)

AIl =

Question C2.1b Express the Cy as a function of AI and R using the given parameters.
Write the expression in the box. (6 points)
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Question C2.2a Write the equation of the equilibrium of the forces act on a sinking

particle. Derive a formula to determine the velocity as the function of the radius R using the
given parameters. (6 points)

Question C2.2b Evaluate numerically the time points corresponding to the given particle
sizes R;. Use the formulas derived in question C2.2a Evaluate them in the case of h = 53 mm
and h = 102 mm. Fill the table with the time results.

Question C2.2c Use the diagram of Fig.5. Read the transmitted light power values
I;.corresponding to the determined time data of C2.2b. Write these power data into the

table. (9+5.4 points)

. R, h =53 mm h =102 mm

! [um]

ti [s] I; [mW] t; [s] I [mW]

1 10

2 15

3 20

4 25

5 30

6 35

7 40

8 45

9 50
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Question C2.2d calculate the transmitted light power enhancements, and fill the table.
Question C2.2e Calculate the mass concentrations C; corresponding to the given radius

ranges, and fill the table. (4.8+9.6 points)
Average h =53 mm h =102 mm
, Range .
i radius
[um] [um] Al; C; ; Al; C; |
[mW] [kg/m”] [mW] [kg/m’]

1] 10<R< 15 12.5

2|1 15 <R <20 17.5

3|1 20<R<Z25 22.5

4| 25 <R <30 27.5

5|1 30<R <35 325

6| 35 < R <40 37.5

7| 40 < R < 45 42.5

8| 45< R <50 47.5

Question C2.2f Make bar histograms to summarize the evaluated size distribution of the
suspension. Use a graph paper and label it ‘graph C2.2’. Plot simultaneously both data
derived from the measurements at laser position h = 53 mm and h = 102 mm. Indicate on
the graph which column belongs to which measurement. (5.2 points)

Do not forget to attach ‘graph C2.2’ to the answer sheet!



