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9-MARK QUESTIONS

4 questions in this booklet
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ANSWER >

4 N\
| 4 (a) In 2012, two scientists were awarded the Nobel prize for their research on stem cells.
< They showed that adult cells could be reprogrammed to become cells with the
e properties of embryonic stem cells.
=3
% ‘ Describe the possible benefits of this research.
= (3)
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ANSWER >

(b) Figure 8 shows four stages of mitosis, labelled P, Q, R and S.

Figure 8
(i) Which is the correct order for these stages?

Q—-R—-S—P
R—-—Q—S—P
R—-S—Q—=P

O o0 oo
O N @ >

Q—-S—>R—P

(i) The stage of mitosis labelled S in figure 8 is

[J A anaphase
[0 B prophase
[0 C telophase
O

D metaphase

(iii) Interphase is part of the cell cycle.

Describe what happens during interphase.

(1)

(1)

(2)
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ANSWER >

(c) Figure 9 shows a root tip with cells in different stages of mitosis.

The image was magnified 400 x.
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© WIM VAN EGMOND/SCIENCE PHOTO LIBRARY

Figure 9

Explain how a magnification of 400 x can be obtained using the lenses on a
light microscope.
(2)

(Total for Question 4 = 9 marks)

INZ)



ANSWER >

2 Figure 2 shows a banana plantation.

old plant

sucker

© warmer/Shutterstock

Figure 2

After the bananas have been harvested, the old plants are cut down.
The suckers then develop into mature plants producing the next crop of bananas.
The tip of each sucker contains a group of cells called a meristem.

(@) (i) Describe the function of a meristem in the growth of a plant.
(2)

(i) A student took a sample of cells from a meristem to view under a light microscope.

Describe how the student would prepare a microscope slide using these cells.
(3)

~J



ANSWER >

4 a
(b) Figure 3 is a drawing of a eukaryotic cell.
Structure Z is found in plant leaf cells.
structure Z
mitochondrion
Figure 3
(i) Name structure Z.
(1)
(i) Give one function of the mitochondrion.
(1
(i) Describe how a prokaryotic cell is different from the cell in Figure 3.
(2)
(Total for Question 2 = 9 marks)
\ J

INZ)



ANSWER >

1 (a) Figure 1 shows part of a reflex arc in the spinal cord.

sensory neurone

motor neurone

relay neurone

Figure 1

(i) Describe how an impulse passes from the relay neurone to the motor neurone.
(3)

(i) Explain the function of a reflex arc.
(2)

INZ)



ANSWER >

(b) A scientist investigated the reaction times of five students using a
computer program.

The computer screen showed a blue square at the start.

As soon as the blue square turned yellow, each student had to press a key on the
keyboard as fast as possible.

Figure 2 shows the results for the five students.

student .reat:'ti.on time
in milliseconds
1 245
2 200
3 210
4 215
3 225
Figure 2

() Which is the median result for these students?
(1
] A 200 milliseconds
] B 210 milliseconds
[ € 215 milliseconds
O

D 225 milliseconds

INZ)
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ANSWER >

(i) The scientist wanted to investigate if the colours of the squares used on the
computer program affected reaction time.

The computer program started with blue squares that turned into
yellow squares.

Describe how the scientist could compare the reaction times of these students
when they respond to red squares turning into yellow squares.

(3)

(Total for Question 1 = 9 marks)

INZ)
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ANSWER >

4 (a) Figure 5 shows how alcohol consumption increases the risk of developing
liver cancer.

Someone who does not drink alcohol has a 1.0 risk of developing liver cancer.

2.0

1.5 =

risk of -
developing 1.0
liver cancer

0.5

0.0

0 10 20 30 40 50 60 70 80 90 100

alcohol consumed in grams per day
Figure 5

(i) One unit of alcohol contains 8 grams of alcohol.

Calculate the risk of developing liver cancer for someone who consumes

4 units of alcohol a day.
(2)

risk of developing liver cancer

INZ)
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ANSWER >

7
-
(i) Describe how cancer develops in the liver.
(2)
(b) Haemochromatosis is a disease that occurs when iron accumulates in the liver.
A person with haemochromatosis is treated by having 0.5 dm® of their blood
removed each week.
This lowers the level of iron in their blood.
(i) Give two safety precautions needed when blood is removed from this person.
(2)
1
2
\
\

INZ)
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ANSWER >

(i) Haemochromatosis can be inherited.

Haemochromatosis occurs when a person inherits two copies of a
recessive allele.

Figure 6 shows the inheritance of haemochromatosis in a family.

|]——female Z D homozygous dominant male

[l heterozygous male

O homozygous dominant female
. homozygous recessive female

Figure 6

State and explain the genotype of female Z.
(3)

(Total for Question 4 = 9 marks)

NG
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10-MARK QUESTIONS

1 question in this booklet
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ANSWER >

4 A
| 3 (a) Figure 3 shows a diagram of a mouse sperm cell.
; structure A
structure B
Figure 3
: () Which row of the table shows the functions of structure A and structure B?
(1)
function of structure A function of structure B
0 A releases energy contains the genetic material
: 0 B produces glucose contains digestive enzymes
I « releases energy contains digestive enzymes
0 D produces glucose contains the genetic material
(ii) The diploid chromosome number for a mouse is 40.
: State the number of chromosomes in a mouse sperm cell.
: (1M
'\ J
. J
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ANSWER >

(b) After a mouse egg cell is fertilised, cell division produces a ball of genetically
identical stem cells.

(i) Which is the correct order for the stages of one cell division?
(1)

metaphase — prophase — anaphase — telophase
prophase — metaphase — anaphase — telophase

anaphase — prophase — metaphase — telophase

[ O B 6 O
O N w >

prophase — anaphase — metaphase — telophase
(i) The genetically identical stem cells produce the cells that develop into
an embryo.

Describe how stem cells produce the cells of an embryo.
(2)

INZ)
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ANSWER >

; (c) Scientific research has made many discoveries and developments allowing stem
cells to be used in medical treatments.

Figure 4 shows a timeline for some of these discoveries and developments.

2006 cells with 2014 cells that make
; 1963 discovery 1981 mouse embryonic stem cell insulin produced by
of stem cells in embryonic stem properties produced generating stem cells
bone marrow cells isolated from adult body cells from skin cells
1968 bone marrow 1998 human 2009 embryonic
transplant from a embryonic stem  stem cells used to
§ sister to her brother cells isolated treat spinal injury
Figure 4

(i) Give one scientific reason why the bone marrow transplant in 1968 was from
a sister to her brother.

(1)

(i) Give one scientific reason why some people are opposed to the isolation of
human embryonic stem cells.

(1)

A
18



ANSWER >

(iii) Stem cells, with the properties of embryonic stem cells, can be produced from
a patient’s own skin cells.

Discuss the benefits of using these stem cells to treat the patient.
(3)

(Total for Question 3 = 10 marks)

INZ)
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3 questions in this booklet
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ANSWER >

6 Cancer Research UK found that many people do not realise that obesity is linked to an
increased risk of developing cancer.

In the body, fat tissue sends signals that cause other cells to divide.

(@) (i) Describe how this could cause cancer to develop.
(3)

(i) Cell division occurs during the cell cycle.

During which stage of the cell cycle is DNA replicated?
(1M
anaphase

prophase

interphase

I [ B [ O
O N w >

telophase

(iii) Obesity is linked to 1 in 20 cases of all types of cancer.
Approximately 13% of cases of bowel cancer are caused by obesity.

Determine how the impact of obesity on bowel cancer compares to the
impact of obesity on all types of cancer.
(2)

INA
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ANSWER >

(b) Two men have the same mass of 80 kg.

One man’s BMI is categorised as normal weight, the other man’s BMI is categorised
as obese.

Explain why the men have different BMI values.
(2)

(c) Obesity can also cause cardiovascular disease to develop.

Describe the different treatments available for cardiovascular disease.
(3)

(Total for Question 6 = 11 marks)

INZ)
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ANSWER >

( )
3 (a) Figure 4 shows cells from an onion root tip as seen using a light microscope.
cellR
cellQ
(Source: © Rattiya Thongdumhyu/Shutterstock)
Figure 4
(i) ldentify the stages of mitosis shown in cell Q and cell R.
(m
O A metaphase anaphase
[l B telophase anaphase
0 ¢ metaphase interphase
0 D telophase interphase
(i) Describe two processes that occur in cells during prophase.
(2)
1
2
\ y,
\. J

KA
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ANSWER >

(iii) State the term used to describe the process which occurs after mitosis, when
the cell divides into two.

(1)

(]
(]
(]
(|

Nn w >»

D

(iv) The diameter of one cell in Figure 4 is 0.075 mm.

Which is this diameter in um?

(1
0.75um

75um
750 um
75000 um

(b) A student placed a prepared slide on the stage of a light microscope.

Describe how to adjust the microscope to view the slide at a magnification
of x400.

(2)

INZ)
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ANSWER >

(c) Arthritis is a condition that occurs when cells in joints get damaged or destroyed.
Stem cell therapy can be used to treat arthritis.

Discuss the benefits and risks of using stem cell therapy to treat arthritis.
(4)

(Total for Question 3 = 11 marks)

INZ)
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ANSWER >

5 (a) A student was investigating mitosis in the roots of a garlic plant.

Describe how the student could prepare a microscope slide to show mitosis in the
growing roots of a garlic plant.
(4)

(b) Describe what is produced when a single cell divides by mitosis.
(3)

INZ)
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ANSWER >

(c) The student observed 89 cells on the microscope slide.

Figure 4 shows the number of cells at each stage of the cell cycle.

stage of cell cycle number of cells
Interphase 44
Prophase 12
Metaphase 6
Anaphase 18
Telophase 9
Figure 4

Use this equation to calculate the mitotic index for this slide.

L number of cells in mitosis
mitotic index = x 100
total number of cells

Give your answer to three significant figures.
(3)

Mitotic index

(d) The mitotic index is often used in the diagnosis of cancer.

State the effect of cancer on cell division.
(1)

(Total for Question 5 = 11 marks)

NG
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3 questions in this booklet
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ANSWER >

5

(@) The reaction time of five people was tested using a computer.
These people were then given 100 cm? of a liquid to drink.
Their reaction times were recorded 10 minutes after drinking the liquid.

Figure 6 shows the results.

reaction time in seconds
person before drinking the = after drinking the .
P A difference
liquid liquid
1 0.256 0.245 -0.011
2 0.234 0.232 -0.002
3 0.268 0.259 -0.009
4 0.254 0.248 —-0.006
5 0.215 0.208 -0.007
Figure 6

(i) Calculate the mean difference in reaction time.

Give your answer in milliseconds.
(2)

ms

(i) The drinks manufacturer wants to advertise the effect of the drink on reaction time.

The manufacture needs to confirm the effect on reaction time by improving
the investigation.

Give two improvements the manufacturer would need to make to this investigation.
(2)

A
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ANSWER >

(b) Figure 7 shows a neurone.

direction of the impulse central nervous

system
structure P *{

structure Q

Figure 7

(i) Name the type of neurone shown in Figure 7.
(1)

(i) Which row identifies structure P and structure Q?
(1)

structure P structure Q
b A myelin sheath axon
] B cell body dendron
0 ¢ myelin sheath dendron
0 D cell body axon
. J
L J
INZ)
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ANSWER >

*(c) Some painkillers prevent neurotransmitters binding to receptors in a synapse.

Explain how a signal is transmitted at a synapse and how the painkillers reduce the pain
felt by the person.
(6)

(Total for Question 5 = 12 marks)

INZ)
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ANSWER >

6 (a) When one cell goes through the stages of the cell cycle, two cells are produced.

Figure 7 shows the three stages of the cell cycle.

@™
/ stage 3

,© ™

®

Figure 7

*(i) Describe the three stages of the cell cycle shown in Figure 7.
(6)

INA
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ANSWER >

~
; )
(i) State what happens to the cell cycle in cancerous cells.
(1
(b) The production of more cells contributes to the growth of an animal.
§ (i) Which other process is needed for the growth of an animal?
g (1)
[0 A cell-elongation
; [J B differentiation
: ] € cell wall synthesis
[J D transpiration
: y,
J

INZ)
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ANSWER >

(i) A parentis concerned that their child is not growing as much as
other children.

Describe how a doctor might determine if the child is growing as expected.
(4)

(Total for Question 6 = 12 marks)

INZ)
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ANSWER >

5 (a) Reaction time can be tested by dropping a ruler and measuring the distance it
travels before it is caught.

Figure 6 shows how the test works.

Y

I

OIIIIIIIIIIII

Figure 6

This method was used to test the reaction times of three students.

Each student completed the test five times and the distances were recorded.

(i) State how the median distance for each student could be determined from
the results.
(1)

(i) State and explain one variable that needs to be controlled in this
investigation.

(2)

NG
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ANSWER >

(iii) Figure 7 shows the results recorded for the three students.

student distance inmm

A 70 | 69 | 67 | 64 | 62
B 711 70 | 69 | 67 | 65
C 7270 | 69 | 66 | 62
Figure 7

Explain one conclusion that can be made from the results in Figure 7.
(2)

(iv) A student wanted to investigate the effect of two different drinks containing
caffeine on reaction time using this method.

Devise a plan the student could use.
(3)

INZ)
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ANSWER >

4 a
e )
(b) Figure 8 shows a myelinated sensory neurone.
structure Z
direction of impulse
Figure 8
(i) Identify structure Z.
(1
\ J
L J
INZ)
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ANSWER >

4 A
(i) Figure 9 shows how the diameter of neurones affects the speed of
: electrical impulses.
: 10
8 »# myelinated neurones
: speed of the 6 2
electrical impulse B
§ in m/s 4 mo —* unmyelinated neurones
i ampy s
2 &
ol
o 1 2 3 4 5
; neurone diameter in pm
Figure 9
Comment on how the diameter of a neurone affects the speed of the
: electrical impulses.
g (3)
; (Total for Question 5 = 12 marks)
. J

INZ)
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MARK SCHEME - Paper 1 - June 2018 - Q4 Cells and Control (2) < QUESTION
Question | Answer Additional guidance Mark
Number
4(a) Any three from: (©))

e have the potential to produce any accept can turn into AO 21
cell type (1) many cell types
/pluripotent /totipotent
e no need to use embryonic stem cells | accept embryos do not
(D) need to be killed
¢ less chance of patient rejecting their
own cells (1)
e used to treat conditions which are accept named
currently incurable / used for cell conditions e.g
transplants /used to replace faulty Parkinson’s / diabetes
cells (1)
ignore references to
cloning body parts /
replace organs / treat
cancer unless qualified
Question | Answer Mark
Number
4(b) () @
B R>Q—>S—>P
AO 3 1b

1. The only correct answer is B
A is not correct because Q is after R

C is not correct because S is after Q

D is not correct because R is before Q and S

7
IRA
40



MARK SCHEME - Paper 1 - June 2018 - Q4 Cells and Control (2) < QUESTION
Question Answer Mark
Number
4(b) (ii) (€D)

A anaphase
AO 3 la
1. The only correct answer is A
B is not correct because R is prophase
C is not correct because P is telophase
D is not correct because Q is metaphase
Question | Answer Additional guidance | Mark
Number
4(b)(iii) Any two from:
@
o DNA is replicated (1) accept DNA
duplicates AO11
/chromosomes
duplicate
e production of cell accept sub-cellular
{components /proteins / structures / named
organelles}(1) structures
o {metabolic activities / cell
reactions} occur / cell
growth(1)
chromosomes coil up
/ condense (1)
Question | Answer Additional guidance | Mark
Number
4(c) @)
¢ selection of 40 x objective accept other
lens (1) combinations that AO 12
multiply together to
make 400 x with the
eye piece as equal or
e combines with 10 x eye the lower power
piece lens (1)
accept use two lenses
with correct
maghnification to make
400x for 1 mark

7
IRA
41

Total for Question 4 = 9 marks



MARK SCHEME - Paper 1 - November 2020 - Q2 Cells and Control (2) < QUESTION

Question | Answer Additional guidance | Mark
number
2@) () Two from: (@))

e (meristem cells) are accept are stem cells

undifferentiated

e (meristem cells) divide /
produce more cells (1)

e by mitosis (1)
accept (the cells
produced) can
differentiate /become
specialised/elongate

(€Y)
Question | Answer Additional guidance | Mark
number
2@@) (i) An answer including: 3
e use a thin section of accept add a sample
{cells/meristem} (1) of the cells to the
microscope slide
e add a stain / named stain (1)
e place a cover slip on top of accept a description of
the sample (1) a coverslip
Question | Answer Mark
number
2(b)() chloroplast / chloroplasts (@D
accept phonetically correct misspellings
Question | Answer Additional guidance Mark
number
2(b) (i) (aerobic) respiration / ignore make / produce (&D)

release energy energy

accept word equation for
respiration

accept to produce ATP

7
IRA
42



< QUESTION

Question | Answer Additional guidance Mark
number
2(b) (iii) | Any two from: 2)

¢ no nucleus/
chromosomal DNA (in
the cytoplasm) (1)

¢ no membrane-bound
organelles (1)

e circular/plasmid DNA
@
no mitochondria (1)
no chloroplasts (1)

e no vacuole (1)

accept:

presence of flagellum (1)

presence of a slime coat (1)

presence of pili (1)

accept cell wall not made of
cellulose (1)

(Total for question 2 = 9 marks)



MARK SCHEME - Paper 1 - November 2021 - Q1

Cells and Control (2)

response to danger (1)

which bypasses the {brain /
parts of the brain} /is an
{involuntary process /
subconscious process} (1)

so there is a faster transmission
(of electrical impulses) / faster
response / allows a quick
reaction (1)

to protect the body from harm

(M

accept goes to
the spinal cord
accept react
without thinking

accept examples
of actions to
protect the body
e.g. pulling hand
away

Question | Answer Additional Mark
Number guidance
1(a)(i) A description including three from: 3)
e the impulse (in the relay AO11
neurone) triggers the release
of a chemical (1)
e neurotransmitter (1) accept chemical
messenger
e (neurotransmitter) diffuses (1)
e across the synapse (1) accept across the
gap
e new impulse triggered in
{motor neurone / next
neurone} (1)
Question | Answer Additional Mark
Number Guidance
1(a)(ii) An explanation linking two from: (2)
e aprocess that occursin AO11

2
IRA
44

< QUESTION



MARK SCHEME - Paper 1 - November 2021 - Q1

Cells and Control (2)

measure their reaction
time using red squares (1)

e keep everything else the
same (as using blue
squares) (1)

e repeat measurements (for
each student) (1)

e calculate a mean reaction
time (1)

e control other variables (1)

accept see how fast
they react with red
squares

accept examples of
other variables e.g.
tiredness /
environment / health

Question | Answer Mark
Number
1(b)(i) W)
C 215 milliseconds
AO21
The only correct answer is C
A is not correct because the median is not 200 milliseconds
B is not correct because the median is not 210 milliseconds
D is not correct because the median is not 225 milliseconds
Question | Answer Additional Mark
Number Guidance
1(b)(ii) A description including three 3)
from:
AO3 3a

7
IRA
45

(Total for question 1 =9 marks)
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< QUESTION

4(a)(i) (2)
(8 x 4) = 32 (grams of alcohol) (1) award full marks
for the correct AO3
answer with no
1.2/ 1.20 (x risk) workings
4(a)(ii) An answer including two from: (2)
e mutations in DNA (1) accept change AO21
in the gene/cell
mutates
o cell division is accept {rapid /
uncontrolled (1) continuous} cell
division
¢ leading to the formation
of a tumour / growth /
mass of cells (1)

INZ)
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MARK SCHEME - Paper 1 - November 2021 - Q4

Cells and Control (2)

Question | Answer Additional Guidance | Mark
Number
4(b)(i) Any two from: (2)
e wear gloves (1) accept wash hands/ | AO22
wear a mask
e clean the area of skin | accept disinfect /
where blood being clean the wound
removed (1)
e cover the wound
after (1)
e use a sterile needle ignore clean
(1
accept sit the person
down (1)
ignore references to
removing the correct
volume of blood
Question | Answer Additional Guidance Mark
Number
4(b)(ii) e heterozygous accept carrier / 3)
dominant and recessive
allele / Hh AO3
An explanation linking:
o affected offspring accept one offspring is
must have inherited homozygous recessive
the recessive allele (1)
e unaffected offspring accept one / two
must have inherited offspring are
dominant allele (1) homozygous dominant
accept a labelled
Punnett square for any
mark point

2
IRA
47

(Total for question 4 =9 marks)
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MARK SCHEME -

Paper 1 - June 2023 - Q3

Cells and Control (2)

Question | Answer Mark
number
3(a)(i) C releases energy  contains digestive enzymes (1)

The only correct answer is C

A is not correct because structure B does not contain the

genetic material

B is not correct because structure A does not produce glucose

D is not correct because structure A does not produce

glucose and structure B does not contain the genetic material
Question | Answer Mark
number
3(a)(ii) 20 / twenty (1)
Question | Answer Mark
number
3(b)(i) (1)

B prophase — metaphase — anaphase —

telophase

The only correct answer is B

A is not correct because metaphase is not the first stage

C is not correct because anaphase is not the first stage

D is not correct because metaphase is before anaphase
Question | Answer Additional guidance Mark
number
3(b)(ii) An answer including: (2)

e (stem cells divide) by reject meiosis
mitosis (1)
e cells differentiate / to accept produce cells

become specialised cells (1) | with a specific function

&
RA
48
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MARK SCHEME - Paper 1 - June 2023 - Q3

Cells and Control (2)

e means that embryos do not
need to be used / a donor is
not needed (1)

e they can {develop /
differentiate / specialise}
into any cell (1)

e replace damaged {cells /
tissue} (1)

e they will match the tissue
type of the patient / less
chance of rejection (1)

Question | Answer Additional guidance Mark
number
3(c)(i) so the tissues matched / to reduce | accept because they are (1)

the chance of rejection genetically similar / have

similar DNA

Question | Answer Additional guidance Mark
number
3(c)(ii) they have the potential to develop accept people have (1)

into a {foetus / baby / person / life} | ethical concerns / think it

is unethical / the

so embryos are not {harmed / {embryo / foetus} is

destroyed} alive
Question | Answer Additional guidance Mark
number
3(c)(iii) An answer including three from: (3)

accept they are easier to
obtain / unlimited supply

accept can develop into
a named cell (type)

accept specific examples
of use e.g. Parkinson’s
ignore repair cells
accept repair tissues

accept no need to take
immune-suppression
medication (1)

(Total for question 3 = 10 marks)

7
IRA
49
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MARK SCHEME - Paper 1 - November 2020 - Q6

Cells and Control (2)

50

Question | Answer Mark
number
6(a)(i) An answer including three from: A3)
e (cells are triggered to divide)
by mitosis (1)
e this division is uncontrolled accept cells won’t
(1 stop dividing/faster
cell division/increased
cell division
e creates a mass/large number
of cells /tumour (1)
Question | Answer Mark
number
6(a)(ii) . (€D)
C interphase
The only correct answer is C
A is not correct because the DNA is not replicated in anaphase
B is not correct because the DNA is not replicated in prophase
D is not correct because the DNA is not replicated in telophase
Question | Answer Additional guidance | Mark
number
6(a)(iii) | An answer combining: (@))
e 1in 20 is arate of 5% (1) accept 13% is 1 in 8/1
in7.7
accept other correct
manipulation of figures
e obesity increases the risk of | accept obesity is less
bowel cancer more (than of a contributing factor
other types of cancer) (1) to other types of
cancer
RA

< QUESTION



MARK SCHEME - Paper 1 - November 2020 - Q6

Cells and Control (2)

e surgery to treat narrow or
blocked arteries (1)

¢ lifestyle changes including
{healthy diet/more
exercise} (1)

¢ (life-long) medication to
{prevent blood
clots/reduce blood
pressure/thin the blood}

(@)

accept by-pass surgery
/ stents / heart surgery
/ other relevant
surgeries such as
gastric bands

accept examples of
lifestyle changes e.g.
stop smoking

accept named
medications used for
cardiovascular disease

Question | Answer Additional guidance Mark
number
6(b) An explanation linking: ignore references to 2)
muscle mass
e BMI calculation takes into accept BMI relies on
account height / divides measurements of height
mass by height? (1) and weight/mass
accept equation for BMI
o the obese man must be accept the men are
shorter / the normal man is different heights
taller (1)
Question | Answer Additional guidance Mark
number
6(c) An answer including: 3)

&
RA
51

(Total for question 6 = 11 marks)

< QUESTION



< QUESTION

3(a)(i) A metaphase anaphase (@))

The only correct answer is A AO21
B is not correct because cell Q is not telophase
C is not correct because cell R is not interphase

D is not correct because cell R is not interphase

3(a)(ii) A description including two (2)
from:

AO11
e chromatids condense (1) | accept
chromosomes
condense / coil up /
become visible

o identical chromatids are | accept

joined (1) chromosomes join
e nuclear membrane accept nucleus
breaks down (1) breaks down

accept spindle
fibres form (1)

3(a)(iii) cytokinesis (1)

AO11

INZ)
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< QUESTION

3(a)(iv) (1
B 75pum

AO11
The only correct answer is B

A is not correct because 0.75 ym is 0.00075 mm
C is not correct because 750 uym is 0.75mm

D is not correct because 75 000 uym is 75 mm

3(b) An answer including: (2)

e use the x40 objective lens (1) | accept other AO11
combinations
of x 400 lenses
and one from: for two marks

e use the x10 eye piece lens (1)

e use the focusing wheel (1) accept move
the {stage /
lens}

INZ)
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3(c) An answer including four from: (4)
Benefits (maximum 2 marks): AO21

e stem cells can differentiate / | accept can become

become specialised (1) {joint cells / any
type of cell}
e replace (damage) cells (1) accept repair

damaged joints
e reduce symptoms of
arthritis (1)

Risks (maximum 2 marks):

¢ new cells do not function
correctly (1)

e stem cells continue to divide | accept cell division

D) could develop into
cancer
e risk of side effects / accept may have to
symptoms worsen / take medication to
rejecting cells (1) prevent rejection /
suppress immune
system

(Total marks for question 3 = 11 marks)

A
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Question | Answer Additional guidance Mark
number
5(a) A description including four of (4)
the following:
AO3 3a
e use the {root tip / accept the end of the
meristem?} (1) root for root tip
e Soften the root (with
alcohol/heat/acid) (1)
e crush the root onto the accept description of a
slide/take a thin section root squash
(1) accept use a layer of
cells
e Stain the root / named accept dye
stain (1) ignore ink
e Add a drop of water to the
slide (1)
e Add a cover slip (1) accept another slide /
description of a cover
slip
Question | Answer Additional Mark
number guidance
5(b) A description including three from: (3)
e two cells (1) AO11
e diploid cells / same accept 23 pairs of
number of chromosomes | chromosomes / 46
as parent cell (1) chromosomes
¢ (denetically identical
cells (1)
e body cells (1) accept cells for
growth / repair

RA
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Question | Answer Additional guidance Mark
number
5(c) Select 45 cells in mitosis (1) Award full marks for (3)
correct answer with no
working AO03 2ab

(45) + 89 x 100 = 50.561 (1) | ecf for workings that show
the use of an incorrect
number of cells up to and
including 89 cells

50.6 ecf if the workings show
their answer to 3 s.f.

Question | Answer Additional Guidance Mark
number
5(d) (makes cell division) accept idea of cell (1)
uncontrolled division being rapid /
increased AO11

ignore references to
mutation / tumour

Total for question 5 = 11 marks
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Question | Answer Additional guidance Mark
number
5@@) ) 0.035 =5 =0.007 (1) award two marks for (@&))
correct answer with no
working
7 /-7 (ms)

accept 0.033 =+ 4 =0.008
for 1 mark if working
shown

accept 8 / -8 (ms) for 2
marks if working shown.

allow ecf for incorrect mean
converted into ms for 1

mark
Question | Answer Additional Mark
number guidance
5(a)(ii) Any two from: (@))

e test the drink on more people /
different people (1)

e more repeats on the same people

@

e repeat using different volumes of | accept different
the drink (1) amounts

e repeat using different times
between drinking and the test (1)

e repeat the experiment with just accept use a

water (1) control/use a placebo
e control other environmental accept
factors/named factors (1) tiredness/health/drug

intake/food intake

Question | Answer Additional guidance | Mark
number
5(b) () sensory (neurone) accept phonetically (@D}

correct misspellings

7
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< QUESTION

Question | Answer Mark
number
5(b)(ii) B cell body dendron (@D

The only correct answer is B

A is not correct because P is the cell body
C is not correct because P is the cell body

D is not correct because Q is the dendron

Question | Indicative content Mark
number
* 5(c) ©)

Synapse transmission

neurones transmit electrical impulses

the synapse is a gap between 2 neurones
triggering the release of neurotransmitters
which diffuse across the synapse

as a chemical signal

neurotransmitters bind to receptors on the next
neurone

e triggering an electrical impulse in the next
neurone

Painkillers
e prevent neurotransmitters binding to receptors in
the next neurone
electrical impulse is not triggered
signal is not received by the central nervous
system
e person does not feel pain
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Level

Descriptor

No rewardable material.

Level 1

The explanation attempts to link and apply knowledge and
understanding of scientific ideas, flawed or simplistic
connections made between elements in the context of the
qguestion.

Lines of reasoning are unsupported or unclear

Level 2

The explanation is mostly supported through linkage and
application of knowledge and understanding of scientific
ideas, some logical connections made between elements in
the context of the question

Line of reasoning mostly supported through the application
of relevant evidence

Level 3

5-6

The explanation is supported throughout by linkage and
application of knowledge and understanding of scientific
ideas, some logical connections made between elements in
the context of the question

Line of reasoning are supported by sustained application of
relevant evidence

Level

Mark

Descriptor

Level 1

1-2

A simple explanation of how messages are transmitted either

over the synapse or along the neurone

Linked to the effect of painkillers

Level 2

At least one link between how messages are transmitted
between the neurone and the synapse or across the synapse

Linked to the effect of painkillers

Level 3

5-6

A detailed description of how messages are passed across the

synapse

Linked to the effect of painkillers binding to receptors

Level

Mark

Examples of possible responses

No rewardable material.

Level 1

Messages are passed along neurones as electrical impulses

A synapse is a gap between neurones and the painkillers prevent the
pain message getting through to the brain

Level 2

Synapses are gaps between neurones. Neurotransmitters diffuse
across the gap to the next neurone.

Synapses are gaps between neurones. Neurotransmitters diffuse
across the gap to the next neurone. The painkillers bind to receptors
stopping the message being passed on to the CNS so the person
does not feel pain.

Level 3

Synapses are gaps between neurones. The electrical impulse
reaches the synapse and causes neurotransmitters to diffuse across

&
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the gap to the next neurone. A new impulse is initiated in the next
neurone.

6 e Synapses are gaps between neurones. The electrical impulse
reaches the synapse and causes neurotransmitters to diffuse across
the gap to the next neurone. A new impulse is initiated in the next
neurone. The painkillers prevent the neurotransmitters binding to
the next neurone, so a new impulse is not generated and the
message is not passed to the CNS.

(Total for question 5 = 12 marks)
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< QUESTION

X

6(a)(i)

Stage 1
Interphase

Stage 2
Mitosis

Stage 3
Cytokinesis

(6)
AO1 (6 marks)

longest stage of the cell cycle

DNA is replicated

more organelles are synthesised

cell grows

chemical reactions / named reactions occur

nucleus divides

prophase - nuclear membrane dissolves and
the chromosomes condense

spindle fibres form

metaphase - the chromosomes line up on the
equator

anaphase - the chromosomes are separated
and pulled to the poles

telophase - the nuclear membrane reforms

the cell divides

into two genetically identical cells which have
a diploid nucleus

the cells are body cells needed for growth

and repair
Level [ Mark Descriptor
0 * No rewardable material.
Level 1 1-2  Demonstrates elements of biological understanding, some of which is

inaccurate. Understanding of scientific, enquiry, techniques and procedures
lacks detail. (AO1)

* Presents a description which is not logically ordered and with significant
gaps. (AO1)
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Level 2 3-4 * Demonstrates biological understanding, which is mostly relevant but may
include some inaccuracies. Understanding of scientific ideas, enquiry,
techniques and procedures is not fully detailed and/or developed. (AO1)

¢ Presents a description of the procedure that has a structure which is
mostly clear, coherent and logical with minor steps missing. (AO1)

Level 3 5-6  Demonstrates accurate and relevant biological understanding throughout.
Understanding of the scientific ideas, enquiry, techniques and procedures is
detailed and fully developed. (AO1)

e Presents a description that has a well-developed structure which is clear,

coherent and logical. (AO1)

Additional guidance

Level Mark Response detail

Level 1 1-2 ¢ a description of a process that happens during one stage of
the cell cycle

e linked to the name of that stage of the cell cycle

Level 2 3-4 ¢ a description of processes that happen during two stages of
the cell cycle OR a detailed description of all the steps of stage
2.
e linked to the names of the stages of the cell cycle

Level 3 5-6 ¢ a detailed description of process that happens during all
three stages of the cell cycle including all of the steps of
mitosis
e linked to the names of the stages of the cell cycle and
mitosis

t.
A
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Question | Answer additional Mark
number guidance
6(a)(ii) | (cell cycle / cell division) is accept cells split / (1)
quick(er) / is uncontrolled / reproduce for divide
doesn’t stop

AOl11
Question Answer Mark
number
6(b)(i) B differentiation (1)
The only correct answer is B AO11
A js not correct because cell elongation is not part
of growth in animals
C is not correct because cell wall synthesis is not
part of growth in animals
D is not correct because transpiration is not part
of growth in animals
Question | Answer additional Mark
number guidance
6(b)(ii) | An answer including: (4)
e (measure the) {height / | accept weight AO2 2

mass / head ignore BMI
circumference} (1)

e find the percentile (1) | accept (use a)
percentile chart

e for their age (1) accept compare
(measurement) with
children of their age

accept the idea that

e measurements should growth should stay

increase along a on or around the
percentile / repeated same percentile
measurements over

time (1)

(Total for question 6 = 12 marks)
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Question | Anhswer Mark
number
5 (a)(i) (put the results in order) determine the middle value / place | (1)
the results in order and find the 3™ value

AO21
Question | Answer Additional Mark
number Guidance
5 (a)(ii) An explanation linking one from: (2)
o {height / start point} of the AO2 1
ruler (1)

e where catching hand starts /
catching hand starts at 0

e distances the thumb and fingers
are apart (1)

e catching it with the same hand
(1)
e {food / drink / drug} intake / accept tiredness

amount of sleep (1)

AND

e valid / comparable (1)
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Question | Answer Additional guidance | Mark
number
5(a)(iii) | An explanation linking: (2)
e student A has the fastest accept student A AO3
reaction time (1) caught the ruler 1ab
quicker

e because they have the
shortest distances / mean of

66.4 mm (1)
OR
e student B has the slowest accept student B
reaction time (1) caught the ruler more
slowly
e because they have the
furthest distances / mean of
68.4 mm (1)
OR
e {distances travelled accept time to catch
decrease / reaction time ruler decreases

decreased?} as the test is
repeated (1)

e because the student got
used to the test / more
practiced at the test (1)
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Cells and Control (2)

Question | Answer Additional guidance | Mark
number
5(a)(iv) | An answering including three from: (3)
e two students each given a accept use of the AO3
different caffeine drink (1) same student with a 2ab
time interval in
between
e test before and after
drinking / use a control (1)
e a variable that needs accept same volume
controlling (1) of caffeine drink /
same time interval
between drinking and
testing
e repeat with multiple
students (for each drink) /
calculate the mean (1)
Question | Answer Mark
number
5 (b)(i) cell body (1)
AO1 1
Question | Answer Additional guidance | Mark
number
5(b)(ii) An answering including three from: (3)
e increasing diameter AO3
increases the speed (1) 2ab
e (after 0.5 um) there is a accept the speed is
greater increase in the greater in myelinated
speed of impulses in neurones / impulses
myelinated neurones (1) travel faster in
myelinated neurones
e correct comparison of data accept the increase in
from the graph for the effect | speed in myelinated
of diameter on speed (1) neurones is linear /
ORA
ignore speeds quoted
for one diameter

€
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