State of Israel
Ministry of Education
Exam Type: Bagrut

Exam date: Summer 2022
Exam number: 043371
English translation (3)

Note: There are special instructions in
this exam. Please answer the questions
according to these instructions.

Biology

Alternative to mathematics exam

Instructions

~. Duration of the exam: Three hours

1. Exam structure and breakdown of points:
This exam has four parts.

Part One  — 32 points
Part Two  — 35 points
Part Three — 18 points
Part Four — 15 points

Total — 100 points

». Material that may be used during the exam:
A Hebrew-foreign language/foreign language-Hebrew
dictionary

7. Special instructions:
Mark your answers to Part One on the answer sheet

provided at the end of the answer booklet (page 19).
Answer the questions in Part Two, Part Three and
Part Four in the answer booklet.

Write in the answer booklet only.
Write the word "noyv” at the top of each of draft page.

If you write any draft material on paper outside the answer
booklet, your exam may be disqualified.

Good Luck!

SN NYTH

PPN TIVN

M2 :13°NIN ND

2022 ,2”9w1 > :1°NIAN TN
043371 :PONWA 1909

(3) 9N5 DN

N TRYN DYPNIN W I NN :aY oY
J9R DPPIN 20 DY MYRWN YY yd v

NP RA RS

APPONNND MISPNY 299N PINY

e

YW YIDY :0°NAN QWN.N

:027YNN NNOM NINWN 1330.3
DP9 NYIIN M PONWA
MTPY 32 = PYXRIPID
MM 35 - WPIo
MTIPI 18 — >WHwWPIo
MNP 15 = H>YII1pPIo
mMPI100 —  5""o

WIPWI IMN NY W0 )
27200 /D7y N

:TNYN MRDD T
JIDY ¥ PYRIN 2791 MORWD DY MWD IR
(19 7my) NrNan NIINN POIY PIVNI
SYIOWN P92 ,WN 2191 MORYN DY MAIWNI DX
.02°N3N NIINNI DN W1 OY277 979723

W2 7N0YL” DIVIY w7151 11NN NIANNI DINOD v
172NN DYRY D972 NOYL NI .IOYL WHWNN TNy D
.N1NAN NY0AY DY AYdY NN

1nnbsna



YN 04337100 ,2”70WN VP ,1Nn91a -2-
Biology, Summer 2022, No. 043371

Questions
Part One (32 points)
Part One has 20 questions, 1-20.

You must answer all of the questions. If you answer at least 15 questions correctly, you will receive all
32 points.

Four possible answers are presented for each question. Choose the most appropriate answer.

* Mark the answer you have chosen on the answer sheet at the end of the answer
booklet (page 19).
* For each question, draw an X in pen in the box under the letter (7-x) that represents the

answer you chose.

Example:

47. Which disease is carried by mosquitoes?
X. jaundice
2. rubella
>.  malaria
7. whooping cough
In this case, you would mark your answer on the answer sheet as follows:

T bl a2 N 47

[] [] []

* Draw only one x for each question.
* To erase an answer, fill in the entire box like this: Il .
* You may not use White-Out to erase answers.

/continued on page 3/
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Note:

In order to limit the need to erase answers on the answer sheet, we recommend that you first

mark the correct answers inside this booklet and only later enter them into the answer sheet.

Answer all of the questions 1 to 20.

1. Which of following systems coordinates between different parts of the human body?

N.

1.

J.

7.

the respiratory system
the defense system
the endocrine system

the urinary system

2. Photosynthesis affects global warming. How does it do so?

N.

1.

J.

7.

by reducing the concentration of CO, in the air
by reducing the concentration of oxygen in the air
by converting heat energy to light energy

by reducing the biomass in nature

3.  Which of the following substances can serve as a source of energy in cells?

N.

1.

J.

7.

oxygen
protein
water

minerals

4. Read the four statements about capillaries below. Which statement is not correct?

N.

1.

J.

Blood flow in the capillaries is faster than in the veins.
The diameter of a capillary is similar to the diameter of a red blood cell.
The total surface area of the capillaries in the body is very large.

Capillaries have a single-layer wall.

/continued on page 4/
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5. Which of the following graphs correctly describes the changes in the quantity of starch and glucose in

the enzymatic process of synthesizing starch under laboratory conditions?

Graph 2

Quantity
(arbitrary units)

» Time
(arbitrary units)

Graph 7
Quantity
(arbitrary units)

A

> Time
(arbitrary units)

X. Graphx
3. Grapha
>.  Graph»
7. Graph 7

Graph X .
Quantity p Legend:
(arbitrary units) Glucose-----
A Starch
»Time
(arbitrary units)
Graph >
Quantity

(arbitrary units)

»Time
(arbitrary units)

6. Which of the following statements describes an adaptation to an abiotic factor?

x. Some butterflies have colors that scare off their predators.

1. Flowers that are pollinated by insects have a strong scent.

>.  Birds that feed on flower nectar have long, thin beaks.

7.  Fish have a body shape that is suited to rapid movement in water.

/continued on page 5/
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7.

10.

What does the vaccine given to healthy dogs to prevent rabies contain?

~x. antibodies to the rabies virus
1. weakened rabies virus

>.  white blood cells that can attack the rabies virus

7. plasma [D7 %] of a horse that has been vaccinated against rabies

A very large amount of messenger RNA (mRNA) was measured in a body cell.

This finding indicates that a certain process is taking place in the cell. What is this process?

x . increased DNA replication
1. creation of mutations
). meiosis [nnnan npvn]

7. increased protein production

A person has a defect in the valve located between the right ventricle and the pulmonary artery.

This defect prevents the valve from closing properly. What can this defect cause?

X. low-oxygen blood returning to the right ventricle
2. high-oxygen blood mixing with low-oxygen blood
. blood flow from the right ventricle to the left ventricle

7. blockage of the coronary arteries

Curly hair is a dominant hereditary trait that is passed in Norwegian families.

Of the four family trees -7 below, which one describes the way this trait is passed in families?

Family tree 7 Family tree » Family tree 2 Family tree x

2R E R

X. Family tree N
2. Family tree a2
».  Family tree »

7. Family tree 7

Legend:
[ ] Male with straight hair
M Male with curly hair
O Female with straight hair
@ Female with curly hair

/continued on page 6/
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11. A population of reptiles lives in a certain habitat. A deep ditch was dug across this habitat, creating

12.

13.

14.

0,

two sub-populations. Many generations later each sub-population was found to have acquired a

different collection of genetic changes.

What could be the result of acquisition of these genetic changes by the two sub-populations?

N.

1.

J.

7.

The rate of mutations increases in both sub-populations.
Both sub-populations develop the same adaptations.
Natural selection processes stop in both sub-populations.

A reproductive barrier develops between the sub-populations.

The concentration of oxygen in the kidney vein is lower than the concentration of oxygen in the

kidney artery. What is the reason for this?

N.

1.

J.

7.

Excess oxygen from the plasma [p7n 5] is secreted in the urine.
Oxygen is used to produce glucose in the kidney cells.
Kidney cells consume oxygen during cellular respiration.

The kidney is a homeostatic organ that regulates oxygen concentration.

The protein hemoglobin is composed of hundreds of amino acids. People who have the hereditary

disease sickle cell anemia have a different amino acid in the sixth position in the hemoglobin

protein than healthy people do.

What type of mutation can cause this difference?

N.

3.

J.

7.

a nucleotide is inserted
a nucleotide is substituted
a nucleotide is deleted

a whole chromosome is deleted

Of the four diagrams x-7, below, which one correctly describes the flow of carbon dioxide (CO,)

and oxygen (O,) in nature?

Diagram 7 Diagram » Diagram a Diagram x
Autotrophs Autotrophs
Heterotrophs Heterotrophs & &
/ Heterotrophs \ / Heterotrophs \
co, Co, 0, 0, Cco, Co, 0,
Autotrophs Autotrophs Autotrophs Autotrophs
x. Diagram x
1. Diagram a
>.  Diagram»
7. Diagram 7

/continued on page 7/
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15. Researchers tracked the enzymatic decomposition of hydrogen peroxide [y¥nn ] into water and

16.

17.

18.

19

oxygen in a closed container.

The concentration of oxygen stopped rising after 10 minutes. What could be the reason for this?

N.

1.

J.

7.

After 10 minutes all the available enzyme was used up.
After 10 minutes all the available substrate was used up.
The enzyme started breaking down the oxygen in the container.

The enzyme molecules bound irreversibly to the substrate.

What is the correct sequence of processes involving CO, molecules in the human body?

N.

1.

J.

7.

cellular respiration —— diffusion into the blood —— diffusion into the alveolar cavity
diffusion into the blood —— diffusion into the alveolar cavity —— cellular respiration
diffusion into the blood —— cellular respiration —— diffusion into the alveolar cavity

cellular respiration —— diffusion into the alveolar cavity —— diffusion into the blood

In what type of habitat would you expect to find plants that complete a life cycle—from

germination to seed—in the shortest time?

N.

1.

J.

7.

in habitats on the banks of streams and rivers
in warm, moist habitats
in habitats with large amounts of precipitation

in habitats with long dry spells

What is metabolism?

decomposition and synthesis of substances that are catalyzed by enzymes

when CO, exits cells and oxygen enters them

the passage of substances from the environment into cells or in the opposite direction, down
(with) the concentration gradient [0t Yan]

life processes that only take place in eukaryotic cells

What would be the result of removing all the decomposers from a habitat?

N.

1.

J.

-

increased decomposition of inorganic substances
reduced decomposition of organic substances into inorganic substances
reduced rate of osmosis of water into the roots of plants

increased biomass of producers in the habitat

/continued on page 8/
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20. In an experiment, straight strips of a spring onion (scallion) leaf were placed for 10 minutes in
beakers that contained different concentrations of salt solution.

The results are shown in the the figure below.

@
R G

2% salt 1% salt 0.5% salt

What caused the leaf strips to curl?
x. Salt entered the cells.

2. Salt exited the cells.

>.  Water entered the cells.

7.  Water exited the cells.

Note: Mark your answers on the answer sheet on page 19 at the end of the answer booklet.

/continued on page 9/



2R ,043371 D10 ,270WN YR ,PN9Y3 -9-

Biology, Summer 2022, No. 043371

Part Two (35 points)

Part Two has seven questions, 21-27.

Choose four questions and write your answers in the answer booklet (each question — 8.75 points).

21. w~.

Each item in the following list is a component of the mechanism for inhalation. Each item has
two possible states, which are shown in parentheses.

Copy the components to your notebook in the correct order for inhalation, and mark next to
each one its correct state.

— air (moves in/moves out)

- volume of chest cavity (thorax) (decreases/increases)

- intercostal (between the ribs) muscles and diaphragm (contract/relax)

- air pressure in the lungs (decreases/increases)

(5 points)

Explain how impaired blood supply to the intercostal muscles and to the diaphragm can reduce

the amount of air entering the lungs. (3.75 points)

22. The human body loses water in several different ways. A study tested how much water a person

loses in two states, under identical ambient conditions: at rest and during vigorous physical activity.

The results are shown in the table below.

N.

Water lost (mL per day)
At rest During .vi.gorous
activity
From the lungs 350 650
In sweat 100 5000
In urine 1500 500

(1) Explain the advantage of increased sweating during vigorous physical activity.

(2) During vigorous physical activity the concentration of CO, in the blood increases.
Explain the effect of this increase on the amount of water lost from the lungs.

(5.75 points)

People with a certain disease have very low levels of the hormone ADH. People with this

disease are advised to avoid vigorous physical activity.

Explain why they are advised to do so. Include data from the table in your explanation.

(3 points)

/continued on page 10/
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23. Plastic is an artificial organic substance. In nature, it rarely breaks down into inorganic substances.

In a landfill, researchers discovered bacteria that produce an enzyme that catalyzes the digestion of
plastic and then feed on the digestion products.
N. (1) Explain why there is a greater chance of finding plastic-digesting bacteria in a plastic-rich
environment than in a plastic-poor environment.
(2) Various efforts are underway to limit the use of plastic.
In view of this discovery of plastic-digesting bacteria, do you think trying to limit the use
of plastic is still necessary?
Provide one reason to support your answer.
(5 points)
3. The activity of decomposers in landfills raises the temperature in the landfills.
Explain why a rise of temperature within a certain range can increase the rate of
decomposition and why a rise of temperature within a different range can reduce the rate of

decomposition. (3.75 points)

24. The sea squill [a¥n] is a common geophyte in Israel. The graph below describes the weight of
organic substances in the bulb and green leaves of sea squill over the course of the year.

Weight of organic substances in parts of the sea squill over the year

Weight of organic
substances
(grams)
Legend
Bulb -
Leaves ------
t ty
1 h
2 »Time

Summer Fall Winter Spring

N.  Explain the figures for weight of organic substances in the bulb at time t, and at time t, in the
graph. Base your answer on the information from the graph and the processes taking place in
the sea squill plant. (5.75 points)

3. The sea squill's life-cycle is adapted to its habitat in several ways. Explain one adaptation of
the sea squill (geophyte) to a Mediterranean environment in which it rains only part of the year.

Use information from the graph in your explanation. (3 points)

/continued on page 11/
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25. N.

The year 2021 marked 100 years since the discovery of insulin. Many studies of this hormone
have been conducted over the years.
One study tested the rate at which glucose entered certain cells that had been placed in insulin
solutions of different concentrations.

The results are shown in the graph below.

Effect of insulin concentration on rate of glucose entry into cells

Rate of glucose entry into cells
(arbitrary units)

Concentration of the
hormone insulin
(ng/ml)

(1) In what concentration range, A or B, is insulin concentration the factor limiting the rate
of glucose entry into the cells? Explain your answer.

(2) What might be the factor limiting glucose entry in the other concentration range? Explain
your answer.

(5.75 points)

People with diabetes can have glucose in their urine, but healthy people do not have glucose in

their urine.

Explain why there is no glucose in the urine of healthy people. (3 points)

26. Flower color in anemones [n1353] is a hereditary trait.

N.

3.

(1) The following table shows data about breeding red anemones and white anemones.
Assuming that two alleles determine flower color, either red or white, use these breeding

results to determine which is the recessive allele. Explain your answer.

Parents Offspring
white X white 17 white, 5 red
white X red 12 white, 14 red

red X red 0 white, 23 red

(2) One of the alleles encodes Protein A which causes the red pigment to decompose.
Name the color of the heterozygote, and explain how this color is obtained, based on the
information about Protein A .
(6.75 points)
In the wild, there are anemones of other colors, not just red and white. The other colors
emerge due to the effect of other genes. The range of anemone colors is an example of genetic
variation [m>nwmn mnv].
How does meiosis help to increase genetic variation in a population? Provide one explanation.

(2 points)

/continued on page 12/
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27. 8. The indicator neutral red is red in an acidic solution and yellow in an alkaline (basic) solution.

In an experiment, a flask containing an alkaline solution was kept at a temperature of 40°C.

Yeast and the indicator neutral red were added to the flask. The yeast cells were red.

Next, a detergent was added to the flask, and the yeast cells turned yellow. Explain why the

yeast cells changed color from red to yellow. (3.75 points)

3. Yeast can perform both aerobic respiration and alcoholic fermentation.

Copy the table below to your answer booklet.

—  For each of the substances in the table, select one possibility for each process: reactant or
product or unrelated to the process, and write it in the correct place in the table in your
answer booklet.

—  For the amount of energy obtained, select one possibility for each process: a little or a lot,

and write it in the correct place in the table in your answer booklet.

Co, Oxygen | Monosaccharide | Lactic acid Energy
obtained
Process (reactant / product / unrelated to the process) (little / a lot)
Aerobic cellular |
respiration
Alcoholic
fermentation
(5 points)

/continued on page 13/



22X ,043371 700 ,270WN VP ,PN91a -13 -
Biology, Summer 2022, No. 043371

Part Three (18 points)
Part Three has three questions, 28-30.
Read the description of a research study below, and answer all of the questions 28-30. The number of

points is given at the end of each item.

Channel Blocker —Potential Disease Blocker
The study described in this passage proposes treating COVID infections with a substance that interferes
with the functioning of a certain viral protein. Viruses are not active outside their host cells, so the
possibilities for experimenting with viruses are limited. This is the reason that virus-related research
often uses cells into which viral genes have been inserted. After the viral genes have been inserted, the
cells can produce viral proteins. Cells like these, into which foreign genes have been inserted, are called
genetically-engineered cells.
Professor Shai Arkin and his team at the Hebrew University in Jerusalem were trying to find substances
that could damage the COVID virus. They hypothesized that damaging a viral protein would damage the
virus's ability to reproduce. Protein E is one of the proteins in the COVID capsid [novyn].
The researchers created genetically-engineered cells that carried the viral gene for Protein E . The gene
was expressed in these cells, and the cells produced Protein E . Protein E was found to function as a

channel in the membranes of the genetically-engineered cells.

28. Channels and pumps operate in cell membranes. List one difference between a channel and a pump.

(4 points)

In the experiments described below, the researchers used genetically-engineered cells that contained the
viral gene for Protein E to test substances that affect the activity of Protein E .

Protein E produced in the engineered cells disrupts processes in cells and affects cell division: Cell
division in cells engineered to contain the viral gene had a much lower division rate compared with cells
that did not contain this gene.

The researchers tested the effects of many substances on Protein E in the engineered cells and decided
to focus on Substance Z , which blocks membrane channels. They conducted two experiments to test

how Substance Z affects the functioning of Protein E (Protein E disrupts cell division).

/continued on page 14/
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Experiment 1

Cell division rate was tested under three treatments:

Treatment I: non-engineered cells with no Protein E gene and no added Substance Z ;

Treatment II: engineered cells with the Protein E gene and no added Substance Z ;

Treatment III: engineered cells with the Protein E gene and added Substance Z .

The results of this experiment are shown in the following graph.

29.

Graph 1: Effect of different treatments on the rate of cell division

Number of cells
per time unit

A

Treatment I Treatment II Treatment III
without E with E With E
without Z without Z with Z

(1) Explain the difference in results between Treatment II and Treatment 1.
(2) Explain the difference in results between Treatment III and Treatment II .
(5 points)

Experiment 2

In this experiment the researchers used mutant cells. These were the same type of cells as used in

Experiment 1, except that due to a mutation their membrane is less permeable to potassium. Cells

require an optimal concentration of potassium for normal functioning and division. Potassium enters the

cells through the channel that Protein E forms in the cells' membranes.

(Note: This question continues on the following page.)

/continued on page 15/



YN 04337100 ,2”70WN VP ,1Nn91a -15 -
Biology, Summer 2022, No. 043371
In Experiment 2 the rate of cell division in the mutant cells was tested under three treatments, as in

Experiment 1 .
Treatment I: non-engineered mutant cells with no Protein E gene and no added Substance Z ;
Treatment II: engineered mutant cells with the Protein E gene and no added Substance Z ;

Treatment III: engineered mutant cells with the Protein E gene and added Substance Z .

The results of this experiment are shown in the following graph.
Graph 2: Effect of treatments on cell division rate in mutant cells

Number of mutant cells per
time unit

Treatment I Treatment II Treatment III
without E with E with E
without Z without Z with Z

3. (1) Explain the difference in results between Treatment I in Experiment 2 and Treatment |
in Experiment 1 .
(2) Explain how the difference in results between Treatment II and Treatment III in
Experiment 2 supports the hypothesis that Substance Z disrupts Protein E's ability to
function as a channel.

(5 points)

Based on the results of these experiments in cells, the researchers hypothesized that Substance Z can
disrupt Protein E function in viruses. As noted above, Protein E is a viral protein that is essential to
COVID reproduction.

30. Based on the information and experimental results in the passage, do you think Substance Z can be

recommended as a treatment for COVID infection?

Provide one biological reason to support your answer. (4 points)

/continued on page 16/
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Note: The exam continues on Page 17.

/continued on page 17/
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Part Four (15 points)
Part four includes three topics:
Topic I: Regulation of Gene Expression and Genetic Engineering pages 18-20
Topic II: Developmental Comparative Physiology pages 21-22
Topic III: Bacteria and Viruses in the Human Body pages 23-25
Choose one topic and answer two questions on that topic, according to the directions given for the topic

you chose.

(Note: The exam continues on the next page.)

/continued on page 18/
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Topic I — Regulation of Gene Expression and Genetic Engineering

Answer two questions: Question 31 (required) and one of the questions 32-33. The number of points is
given at the end of each item.

Answer Question 31 (required).

31. Iron is essential to the normal function of cells. Too much or too little iron can disrupt processes in
cells. Iron is transported in the blood bound to a protein called transferrin. A transferrin receptor on
the cell membrane mediates the entry of iron bound to transferrin into the cells. The concentration
of iron inside the cell affects the number of transferrin receptors. This effect is mediated by
a regulatory protein: When iron in a cell gets too low, the regulatory protein binds to the
messenger RNA (mRNA) and protects it from digestion. This allows production of the transferrin

receptor to proceed (see Figure 1).

Figure 1: Production of transferrin receptor is active
Messenger RNA encoding Legend:
transferrin receptor RNA digesting enzyme A\

v Regulatory protein '
Ribosome W),

Transferrin receptor Y

@v‘

When there is excess iron in a cell, iron binds to the regulatory protein and this prevents the

regulatory protein from binding to messenger RNA. This messenger RNA is rapidly digested by an

enzyme. In this state production of the transferrin receptor stops (see Figure 2).

Figure 2: Production of transferrin receptor is inactive

Messenger RNA encoding Legend:
transferrin receptor Iron @
—

RNA digesting enzyme A\
|
@)

Regulatory protein )
(Note: The questions are on the next page.)

| Ribosome Q
Transferrin receptor Y

@

/continued on page 19/
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N. Explain how the regulatory protein affects production of the transferrin receptor when there is

too little iron in the cell. (2 points)
3. Explain how the processes described on the previous page help maintain homeostasis of the
cell's iron concentration. (2.5 points)
3. Consider the following three mutations I-III :
I amutation in the gene encoding the regulatory protein which prevents the regulatory
protein from binding to the messenger RNA (mRNA)
I  a mutation in the gene encoding the enzyme that digests messenger RNA which damages
the enzyme's active site
III a mutation in the gene encoding the regulatory protein which damages the regulatory
protein's ability to bind iron
Choose two mutations of the mutations I-III and determine for each one whether it will cause

an increase or a decrease in iron concentration in the cell. Explain your answer in each case.

(4.5 points)

/continued on page 20/
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Answer one of the questions 32-33.

32. Researchers wanted to create purple tomatoes. To do so, they inserted a beetroot gene that is
essential to the production of a purple substance into tomato plants.
N. Three of the steps in the process are listed below:
I cutting the plasmid
IT  attaching the beetroot gene to the plasmid
Il introducing the engineered plasmid into tomato plants
Consider these four enzymes: ligase, DNA transcription enzyme, restriction enzyme,
DNA replication enzyme.
Determine which of these enzymes the researchers used. For each enzyme you list, specify the
step in which it is active. (4 points)
3. Explain why the researchers used genetic engineering rather than breeding to transfer the trait

for purple pigment from beetroot to tomatoes. (2 points)

33. The lactose operon is active in many species of bacteria.

N. In bacteria that inhabit an environment with no lactose, the structural genes of the lactose
operon are not transcribed.
Explain how this benefits these bacteria. (2.5 points)

3. Researchers grew bacteria on a culture medium [y y¥n] that did not contain lactose. Next,
they first added lactose to the medium and then removed the lactose from the medium.
Graphs a and b below describe the amount of lactose-decomposing enzyme and the amount
of messenger RNA (mRNA) encoding this enzyme, after lactose was added to the culture
medium and after it was removed.

Quantity
(arbitrary units)

Time
(minutes)

Lactose Lactose
added removed

Determine which curve,a or b, describes the amount of enzyme, and which curve describes the

amount of messenger RNA in the bacterial cells.

Explain each of your answers using data from the graph. (3.5 points)

/continued on page 21/
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Topic II — Developmental Comparative Physiology
Answer two questions: Question 34 (required) and one of the questions 35-36. The point value is given

at the end of each item.

Answer Question 34 (required).
34. Multi-cellular organisms have transport systems.
N. Explain why multi-cellular organisms must have a transport system in order to exist.
(2 points)
3. Researchers studied the heart rate of frogs (frogs are members of the amphibian class) at
different ambient temperatures.
The results are shown in Graph 1, below.
Graph 1
Heart rate
(beats per minute)
40
30
20

10

. . : Ambient temperature
0 5 10 15 20 (°C)

0

Amphibians are more active when the temperature in their environment rises within the
temperature range shown in the graph.
Explain how the change in heart rate makes this possible. In your answer, also discuss
processes that take place in the cells. (3.5 points)

3. Researchers tested the effect of a drop in ambient temperature on the heart rate of blackbirds
[D>1ny] (blackbirds are members of the class of birds).
The results are shown in Graph 2, below.

Graph 2

Heart rate
(beats per minute)

wﬁ

400

350

300 Ambient temperature
T T T

-5 0 5 10 15 §®)

Explain how the change in heart rate as the ambient temperature goes down helps birds
maintain a constant body temperature. In your answer, also discuss processes that take place in
the cells. (3.5 points)

/continued on page 22/
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Answer one of the questions 35-36.

35. x. Name an essential function that is performed by the kidneys in mammals and is not performed
by the kidneys in fish.
Name the organ in which this function is performed in fish. (2 points)
3. (1) Animals who inhabit freshwater environments have difficulty in maintaining a normal

water balance. Explain this difficulty.

(2) Organisms that inhabit freshwater have various mechanisms for maintaining a normal
water balance.
List one mechanism that unicellular organisms use to maintain a normal water balance
and two mechanisms that fish use to do so.

(4 points)

36. 8. (1) Explain how oxygen from the air reaches the cells in the bodies of insects.

(2) Muscle activity in insects is affected by the amount of oxygen absorbed by the
respiratory system.
Muscle activity (in some insects) also affects the amount of oxygen absorbed by the
respiratory system.
Explain these two statements.

(4 points)

3. In certain insects, airflow in the respiratory system is bidirectional —air goes in and out through

the same opening.

In other insects, airflow in the respiratory system is unidirectional —air goes in through one

opening and out through another opening.

Which of these two respiratory systems supplies cells with oxygen more efficiently? Explain.

(2 points)

/continued on page 23/



YN 04337100 ,2”70WN VP ,1Nn91a -23-
Biology, Summer 2022, No. 043371

Topic III: Bacteria and Viruses in the Human Body
Answer two questions: Question 37 (required) and one of the questions 38-39. The point value is given
at the end of each item.

Answer Question 37 (required).

37. Researchers isolated two species of bacteria from the body of a human. Both species require the
amino acid X to live. Species X bacteria can produce the amino acid X and Species 2 bacteria are
unable to produce it. The researchers conducted an experiment with both species of bacteria.

The experimental setup is described in the following passage and in Figure 1, below.

Figure 1: Experimental setup

Step 1:

The researchers placed Species X bacteria in three
test tubes, 1-3 , that contained liquid medium at
three different temperatures.
After some time, the researchers separated the
30°C 50°C 80°C

medium from the bacteria in each of the test

tubes 1-3.

Step 2:

The researchers placed Species a bacteria in three

other test tubes, 1'-3', at a temperature of 37°C . ‘ \ ‘
Next, they transferred one drop of liquid from % Y 3
each of the test tubes 1-3 into each of the test >

tubes 1'-3', respectively. The drops of liquid they Species Species Species
transferred did not contain bacteria and did not - . -
contain the amino acid X .

Species 1 bacteria were grown in drops of the 37°C

liquid that was separated from Species x bacteria.

After two days at 37°C the researchers collected

a sample of bacteria from each of the test tubes

1'-3' and plated each sample on dishes 1'-3' that ‘ ‘ \
contained a solid culture medium with no amino

acid X .

Figure 2 describes the results obtained in the dishes Figure 2: Experiment results

after 24 hours.

Colony of
bacteria

(Note: The items of this question are on the next page.)
/continued on page 24/
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N.

Explain how exposing Species X bacteria to different temperatures in Step 1 of the experiment
caused the different results in each of the dishes 1'-3'. (4 points)

In Step 2 of the experiment the researchers maintained a temperature of 37°C in each of the
test tubes 1'-3'.

Explain why it was important to keep the temperature the same in all three test tubes 1'-3', and
why the researchers chose a temperature of 37°C . (2.5 points)

In the experiment described above, bacteria were grown in a liquid culture medium and also in
a solid culture medium.

List one advantage of growing bacteria in a liquid medium compared with a solid medium,

and one advantage of growing bacteria in a solid medium compared with a liquid medium.

(2.5 points)
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Answer one of the questions 38-39.
38. The FIV virus causes immune deficiency syndrome in cats. The effect this virus has on cats'
immune cells is similar to the effect of the AIDS virus (HIV-1) on humans.
N. (1) The FIV virus is able to enter cat immune cells and is not able to enter human immune
cells.
What difference between the cat cells and human cells could explain this?
(2) FIV is aretrovirus.
What would be the effect of a medicine that blocks the activity of the enzyme reverse
transcriptase (RT) on the production of FIV viruses in a cat. Discuss the steps of viral
reproduction in your answer.
(4 points)
3. People who get AIDS are treated with a medicine that affects the reverse transcriptase enzyme
(RT).
Would this medicine also negatively affect the reproduction of the herpes virus in a human

body? Explain. (2 points)

39. Acne (pimples) is an infectious disease caused by bacteria. People with acne have inflamed sores on
their face.
N. Is inflammation a specific immune defense [n>7n» oo nann]? Explain. (2 points)
3. Severe acne is sometimes treated with antibiotics.
(1) Excessive use of one antibiotic against acne has made bacteria that are resistant to that
antibiotic more common. Explain.
(2) Explain why antibiotics attack bacteria but do not attack viruses.

(4 points)

Good Luck! 1nnYsna
All rights reserved by the State of Israel. SNAW IPTIRD AMNPY DXIEPT T
No part of this document may be copied or disseminated without the TIPNN TIVN MWIT KON DD N PPTIYNY PN
permission of the Ministry of Education.



