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other person without the authorization of the IB Global Centre, Cardiff.



-3- biolmmoeengtzOxxm

The following are the annotations available to use when marking responses.

Annotation Explanation Shortcut | Annotation Explanation Shortcut
Correct point, place at the point in the
r nse where it is clear that th ndidat .
v esponse where It 1s clear that the ca didate Alt+1 GEGN No benefit of the doubt Alt+4
deserves the mark. For use in analytically
marked questions only.
AEr Arithmetic error NEX No explanation given
BOD Benefit of the doubt Alt+3 [NGE] Not good enough
x Omission, incomplete Alt+7 [0 ] Not worthy of any marks
CON Contradiction Alt+6 NWS No working shown
. Valid part (to be used when more than one '_’,'.l'.'.'? Test box used for additional marking
element is required to gain the mark) b comments
[ECF Error carried forward Alt+8 ?]) Unclear Alt+2
O Dynamic annotation, it can be expanded to GEEN Seen; must be stamped on all blank Alt+9
surround work response areas
Horizontal wavy line that can be expanded Vertical wavy line that can be expanded
Highlight tool that can be expanded to mark
_WTTE | | Words to that effect
l an area of a response [WITE |
, Award 1, 2, 3, 4 marks. For use in holistically
Not answered the question T
q marked questions only
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Markscheme instructions
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Mark positively. Give candidates credit for what they have achieved and what is correct. Do not deduct marks for incorrect responses.
Follow the markscheme provided and award only whole marks.

Each marking point appears on a separate line.

The maximum mark for each subpart is indicated in the “Total” column.

Where a mark is awarded a tick should be placed in the text at the precise point where it is clear the candidate deserves the mark.
Each marking point in a question part should be awarded separately unless there is an instruction to the contrary in the Notes column.

A question subpart may have more marking points than the total allows. This will be indicated by the word “max” in the Answer column. Further guidance may be
given in the Notes column.

Additional instructions on how to interpret the markscheme are in bold italic text in the Answer column.

Alternative wording may be indicated in the Answer column by a slash (/). Either alternative is equally acceptable but the candidate cannot be rewarded for both as
they are associated with the same marking point.

Alternative answers are indicated in the Answer column by “or”. Either alternative is equally acceptable but the candidate cannot be rewarded for both as they are
associated with the same marking point.

If two related points are required to award a mark, this is indicated by “and” in the answer column.
Words in brackets () in the Answer column are not necessary to gain the mark.
Words that are underlined are essential for the mark.

In some questions a reverse argument is also acceptable. This is indicated by the abbreviation ORA (or reverse argument) in the Notes column. Candidates should
not be rewarded for reverse arguments unless ORA is given in the Notes column.

If the candidate’s response has the same meaning or is clearly equivalent to the expected answer the mark should be awarded. In some questions this is
emphasized by the abbreviation WTTE (or words to that effect) in the Notes column.

When incorrect answers are used correctly in subsequent question parts the follow through rule applies. Award the mark and add ECF (error carried forward) to the
candidate response.

The order of marking points does not have to be the same as in the Answer column unless stated otherwise.
Marks should not be awarded where there is a contradiction in an answer. Add CON to the candidate response at the point where the contradiction is made.
Do not penalize candidates for errors in units or significant figures unless there is specific guidance in the Notes column.

Questions with higher mark allocations will generally be assessed using a level response method using task specific clarifications developed with reference to the
criteria level descriptors. A candidate’s work should be reviewed to determine holistically the mark for each row of the holistic grid and a mark awarded for each row.
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Question

Answers

Notes Total Criterion
1 a correct animation selected:
Diagram A
o q [
1 A
/ I
. ﬁ'
")
* Diagram A Diagram B Diagram C Diagram D
b cell wall 1 A
c Any reasonable suggestion for example: WTTE
¢ the plant will no longer be able to stand upright 1 A
o the plant will wilt or go floppy.
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Either

the leaves are curled

or

the stomata are sunken

or

there are hairs surrounding the stomata

this allows transpired water to become trapped in enclosed spaces
humidity increases

S0 evaporation or transpiration is reduced in humid / moist conditions 4 A

or

leaf has a waxy cuticle

leaf surface is impermeable to water

this reduces area of leaf where water can be lost

prevents evaporation or transpiration through that surface
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Any two from:

light / sunlight

water

heat / high temperature
nutrients

pheromones

positive tropism shown by stem growing upwards
so that the leaves are exposed to light

negative tropism shown by roots growing downward
so that roots can absorb water/nutrients

or
a stable root structure is formed

Any three reasonable suggestions (3 max), for example:

e (touch causes leaves to close) so leaves cannot be eaten

e gives wilted, unappealing appearance

e predators are confused as food disappears

¢ (hence) improved chance of survival with more photosynthetic tissue.

the stalk or plant will bend or move
toward the light

only if the tip is exposed to the light

WTTE

ORA

on the shaded side, the mica blocked the substance moving down from
the tip

(and therefore) the plant did not bend
when the mica was on the lit side, the bending was not affected

(so) the plant grew toward the light
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Function

Organelle

The part of the cell containing DNA and responsible for control
of growth and function

Packaging of molecules like proteins, movement of lipids and
the creation of lysosomes

Golgi apparatus

Conversion of energy in food molecules to energy

Mitochondria

Accept any reasonable function, for example:

¢ a specific instruction for a specific trait/protein

¢ contains the genetic code for a cell activity

e contains the genetic code for a particular characteristic.

Do not accept “DNA has genetic information” alone.

A similarity, for example:

¢ both select for desired trait

¢ both rely on the principles of heredity
¢ both aim to alter the genetic code.

A difference, for example:

e genetic engineering can introduce a new trait whereas selective
breeding uses an existing trait

e genetic engineering needs one generation to introduce the trait,
selective breeding needs more generations

e genetic engineering is much faster than selective breeding to gain
the desired trait

e genetic engineering is an artificial process whereas selective
breeding is natural.

Any further two points from either list (2 max)

Any two reasonable suggestions, for example:

¢ reduction in the gene pool/variation

¢ trait desired by humans might have a negative effect on the species

¢ low variation reduces the ability to survive changes in the
environment.




-9- biolmmoeengtzOxxm

diffusion 1 A
Sign C: harmful sign

1 A
Any two reasonable precautions, for example (2 max):
e use gloves 2 B
e use safety glasses.
(does the) concentration of iodine (solution affect the) time taken for WTTE accept references to rate B
iodine to diffuse
across a semi-permeable membrane 3 D
correct use of word concentration
A correct prediction linking the two variables, for example:
if the concentration of the iodine solution increases then the rate of 1 B
diffusion will increase.
Identification of independent, dependent and control variables
(2 max):
one correct

6 B
all correct
Description for how to manipulate each variable identified above ECF for correct description of manipulation of an
(4 max) incorrectly identified variable except for rate of diffusion

of water

at least three trials
average data can be calculated or anomalous data can be identified or 2 B
allows for statistical analysis
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a table with at least three trials

a table with at least three rows (for concentrations) 3 C
labels including units
Any reasonable weakness, for example: WTTE
o determining when the bag was completely changed could be
subjective 1 C

¢ the concentration of the solutions was not changed in equal
increments.
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whether temperature affects the rate of movement across a membrane 1 B

measurement is made for a fixed time period

change in mass over a fixed time period used to determine rate 3 B
gmin~'org s’ Accept g / min or g/s
0.10(1) Accept incorrect precision for first mark

correctly stated as 0.10 with correct sig figs

Average initial Average final Increase in mass Rate of osmosis /
Temperature [ °C . . .
mass /g mass [ ¢ after 10 minutes / g unit formulated in part (b)
5 10.90 10.91 0.01 Negligible 2 C
10 11.08 11.76 0.70 0.07
20 11.41 12.58 117 0.12
35 12.33 13.73 1.40 0.14

increments evenly spaced

y axis scale appropriate to give good visual differentiation of data trend
two points plotted 4 c
all points plotted correctly ECF from part ¢

Ignore point (5,0) if plotted
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both graphs show similar trend until 35°C

both graphs increase at a similar rate or rate of increase slows at a
similar rate

the university graph shows a plateau or reaches a constant value
above 35°C

the student graph has no data above 35°C

as temperature increases (kinetic) energy increases
particles move more quickly
so the rate of movement across the membrane increases

term kinetic energy used correctly
or

at a temperature above 35°C (the movement of water is) equilibrium is
reached (for this system)

so the rate of (net) movement becomes constant
because particles are moving in both directions at the same rate

term equilibrium or osmotic pressure used

Accept any other correctly used terminology associated
with osmosis e.g. isotonic etc.

valid because the trends match (below 35°C)
or

valid because the data / results were similar
or

not valid because there are no measurements above 35°C

Do not accept valid or not valid alone unless a correct
reason is given.
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Any reasonable extension — change to the independent variable,
for example:

¢ increase the temperature range

¢ investigate a different solute.

Any reasonable improvement, for example:

o fill in the missing increments

¢ increase the duration of each trial to check if equilibrium is reached
after 10 mins.

Accept one extension and one improvement given in
either box.
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Necessary equipment: balance or ruler, potato, beaker,
thermometer, flask of distilled water, knife, ice, kettle, paper

towels, goggles

2 B
Three items: potato, thermometer, water
A further three items from the necessary equipment list
1 2 3 4
Variables are Independent or Independent and Independent and
: connected to the dependent variable and dependent variable and dependent variable and
Variables . ;
problem one control variable one control variable at least two control
identified identified variables are identified
formulates a formulate a testable formulate a testable
hypothesis connected hypothesis correctly hypothesis correctly
Hypothesis to th_e_vari_ables but not | linked to the_variables Iinked_to the variab_les 3
explicitly linked to the (no explanation) and with correct scientific
variables with no explanation
explanation
. . attempt at a method partial method is method is described and | method is described with
Manipulation of 15 B

variables /
method

but detail is insufficient
for another student to
follow

described but detail is
insufficient for another
student to follow

could easily be followed
by another student

fine detail and could
easily be followed by
another student

Data collection

plans to repeat at least
three trials or
measures over a range
of at least 15 °C

plans to repeat at least
three trials at and
measures over a range
of at least 15 °C

Safety

A relevant comment
relating safety

A relevant comment
relating to safety and
corrected linked to the
specific hazard
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Carbohydrate: quick energy release

Fat: long term energy storage and insulation
Minerals and vitamins: supports metabolism
Protein: body structures and cell functions
one pair correctly matched

two pairs correctly matched

all pairs correctly matched

goat
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1

2

3

4

Impacts

States an impact of
intensive farming

States an impact of
intensive farming and
states the effect

states more than one
impact of intensive
farming, states the
effects and uses science
to explain the effect of
one of the impacts

states more than one
impact of intensive
farming and their effects
and gives detailed
scientific explanations

Strengths and
limitations of
in vitro
production

States a strength or a
limitation of in vitro
production

States a strength and a
limitation of in vitro
production

states a strength and a
limitation of in vitro
production supported by
scientific reasoning

states a strength and a
limitation of in vitro
production supported by
detailed scientific
reasoning

Environmental

an environmental
consideration for
farming or in vitro

an environmental
consideration for farming
and in vitro

or

an environmental
consideration for farming
or in vitro and scientific
reasoning

an environmental
consideration for farming
and in vitro supported by
scientific reasoning

an ethical issue for
farming or in vitro

an ethical issue for
farming and in vitro
or

an ethical issue for
farming and in vitro
supported by scientific

Ethical : . . .
an ethical consideration reasoning
for farming or in vitro
and scientific reasoning

A brief concluding A concluding appraisal
Appraisal appraisal linking all factors

discussed

16 D
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1

2

3

4

Advantages
and
disadvantages

an advantage or a
disadvantage linked to
bio-printing

an advantage or a
disadvantage correctly
linked to bio-printing

an advantage and a
disadvantage correctly
linked to bio-printing

More than one
advantage and
disadvantage correctly
linked to bioprinting

Evaluative statement

Evaluative statement is

Evaluative statement is

Evaluative justified justified with scientific
statement !
reasoning
Concluding A br|e_f concluding A cpncludmg appraisal
. appraisal linking all factors
appraisal

discussed




