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1 (a) Fig. 1

2

.1 shows the changes in the concentration of two hormones involved in the

menstrual cycle.
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Fig. 1.1
(i) State the names of the hormones Y and Z in Fig. 1.1.
D RS TRSSSPPR
A SRR PPPPRRRR
[2]
(ii) On Fig. 1.1, sketch a line to show the levels of progesterone through the 28-day
menstrual cycle. [2]
(iii) State the day in the 28-day menstrual cycle when the egg is most likely to be
released from a follicle.
........................................................................................................................... [1]
(iv) State the main site of progesterone production during pregnancy.
[1]
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(b) Egg cells are contained in follicles in the ovary.
At the start of the menstrual cycle, a follicle has an average diameter of 29 um.
Just before an egg is released from the follicle, the follicle has an average diameter of 22 mm.
Calculate the percentage increase in the average diameter of the follicle from the start of the

menstrual cycle, until just before an egg is released.

Step 1 Convert the average starting diameter of a follicle to millimetres (mm).

......................................................... mm
Step 2 Calculate the percentage increase.
............................................................ %
Step 3 Give your answer to three significant figures.
............................................................ %
[4]
(c) Once an egg cell has been released from a follicle it can be fertilised by a sperm cell.
State three adaptive features of a sperm cell.
LSRR
2 e e e ehee e hee e e hteeeheee ettt e ettt e etee e e eeeeaaeeeaneeeeanteeeaneeeaaneeeeaneeeaaneeaas
B et et ettt eteeeeoteeeeeteeeeseeeeseeeeseeeeseeseseeessseeeesteessseseessesessseeeaseeeasteeaseeaaeeeaanteeaanteeaaneeens
3]

[Total: 13]
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2 (a) The small intestine is lined with many villi and is adapted to absorb glucose.

Fig. 2.1 shows two villi from the lining of the small intestine.

Fig. 2.1

(i) State the name of structure N in Fig. 2.1.

..................................................................................................................................... [1]
(ii) Cell M in Fig. 2.1 secretes mucus.

State the name of cell M.

..................................................................................................................................... [1]
(iii) State one other place in the body where mucus secreting cells are found.

..................................................................................................................................... [1]
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(iv) Describe and explain how the structure of a villus is adapted for its function.

(c) All cells develop from stem cells.

Describe what is meant by the term stem cell.
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(d) Some cells in the small intestine have many mitochondria.

Fig. 2.2 shows the variation in the average number of mitochondria found in three different

types of cell.
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Fig. 2.2
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Explain the differences in the average number of mitochondria in each type of cell.

[Total: 15]
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(@) (i) Frogs are classified as amphibians.

State two features of amphibians that distinguish them from all other vertebrates.

1L PP PP U PPN

2 e E e b et b et h et e E et e eR bt e e e R bt e e eRee e e R et e e enee e e ne e e aneeeeneean
[2]

Fig. 3.1

Identify the structures labelled G and H in Fig. 3.1.

PRSP

o ST P PR PUPROPPRROPRI
[2]
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(b) Fig. 3.2 is a diagram of a rod cell and a cone cell from a human eye.
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Fig. 3.2

(i) Identify cell structures K, L and M in Fig. 3.2.
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(c) Fig. 3.3 is a graph showing the distribution of rod cells and cone cells across the retina in a

human eye.
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(i) On Fig. 3.3 draw:
. the letter P to show the location of the fovea

* the letter Q to show the location of the blind spot.

[2]
(ii) Describe and explain the distribution of rod cells and cone cells shown in Fig. 3.3.
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(ili) Some mammals are nocturnal which means they are active at night and sleep during the
day.

Suggest how the number and distribution of rod cells and cone cells across the retina of
a nocturnal mammal would differ from a human retina.

[Total: 17]
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4 Mitosis and meiosis are both important processes for life.

(@) Complete the sentences about mitosis and meiosis.

Mitosis is a type of nuclear division which produces genetically identical cells.

It is important for growth, .........cccccooiiiiiiiiie of tissues and
........................................... reproduction.

Just before mitosis the chromosomes are replicated and then the chromosomes
........................................... so that the chromosome number is maintained in each
daughter cell.

Meiosis is another type of nuclear division that is involved in the production of
gametes. The chromosome number is halved from ... to
haploid resulting in genetically different cells. The fusion of the nuclei of two gametes

formed by meiosis forms a ................c.oe, . This process is known as

[6]
(b) Mutations are a source of genetic variation in a population.
(i) Describe what is meant by a gene mutation.
..................................................................................................................................... [2]
(ii) State two examples of how mutation rates can be increased.
L PR
2 et ee e tee e teeeeateeeeateeeaReeeeaaeeeeeheeeeaneeeeaReeeeaneeeaanteeaaneeeeaneeeaneeas
[2]

[Total: 10]
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5 Fig. 5.1 shows the changes in the percentage of the total global fish stocks that are overfished
and those that are sustainable.
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Fig. 5.1
(a) Use the information in Fig. 5.1 to:

(i) State the percentage of fish stocks that were sustainable in 2020.
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(b) Overfishing is one reason why populations of fish decline.

Explain the risks to a species if its population size decreases.

(c) Describe and explain how fish stocks can be managed sustainably and how overfishing can
be prevented through conservation.

[Total: 11]
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6 (a) Fig. 6.1 is a diagram showing how glucose is used by different organisms.
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(i)

(i)

(iii)

(iv)

© UCLES 2023

lactic acid

Fig. 6.1

State the number or numbers from Fig. 6.1 that identify the processes that:

* release the most energy per glucose molecule ............oeeeiiiiiiiiiiiicce e,
o take place inN Yeast CelIIS. .........uuiiiiiii e
[2]
State the balanced chemical equation for anaerobic respiration in a yeast cell.
..................................................................................................................................... [2]

State the names of two enzymes that are needed to break down starch into glucose in
humans.

ettt e e e et e oot ee e teeeeateeeaateeeaateeeaneeeeaateeeanteeeaneeeeanteeeanteeeaneeeaaneeeaaneeeeaneeeaaneeeannee
2 e e teeeeteeeateeeateeeaateeeateeeaseeeeanteeeaheeeeaneeeeaneeeeanteeasteeaaneeeeanteeaneens
[2]
State the main use of the molecule cellulose in a plant.
..................................................................................................................................... [1]
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(v) Sucrose and amino acids are transported around a plant.
State the name of:
* the process by which sucrose is transported around a plant
* the tissue that transports sucrose and amino acids around a plant

. the mineral ion that is used to make amino acids.

PIOCESS ...uteeeeutieeeteeeeteeeeteeeaateeeesseeeanseeeamseeeasseeeesseeeassee e sseeesaeeeneeeeseeeanseeeanseeeaneeennneeeans
U110 = PP PP PPEPPPRTPPPPI
01T aT=T =TI T o PP PP PR PPTPPPPPP

3]
(b) In humans, the build-up of lactic acid creates an oxygen debt.
(i) State the body tissue that produces the most lactic acid during vigorous exercise.
..................................................................................................................................... [1]
(ii) The oxygen debt needs to be removed after exercise.
State how the breathing and circulatory systems act to remove the oxygen debt.
..................................................................................................................................... [2]
(iii) State the name of the organ which breaks down lactic acid.
..................................................................................................................................... [1]

[Total: 14]
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