Q1. Flightless birds called Rails once inhabited 20 islands in the Pacific Ocean. During the last
two centuries they have disappeared from 15 of these islands. The Aldabra Rail, shown below,
is one of the few survivors. The island which it lives on is very remote.

(Total 3 marks)

Q2. In humans, the sex chromosomes X and Y determine whether the baby will be male or
female (its gender).

(@ () Draw a genetic diagram to show how gender is inherited. The male has XY
chromosomes and the female has XX.

2
(i)  What is the likelihood of obtaining a male child?

@)
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(b) Inthe 16th century Henry VIl was the King of England. He blamed some of his wives for
giving birth to daughters instead of sons. With our present day knowledge of genetics this
mistake could not be made today. Explain why Henry VIII was wrong.

)
(Total 5 marks)

Q3. Diagrams A, B and C show cells from different parts of the human body, all drawn to the
same scale.

A B C
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(&8 Which cell, A, B or C, appears to be best adapted to increase diffusion into or

out of the cell?

Give one reason for your choice.

@)

(b) (i) Cell Cisfound in the salivary glands.

Name the enzyme produced by the salivary glands.

)
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(i)  Use information from the diagram to explain how cell C is adapted for producing this
enzyme.

@)
(Total 4 marks)

Q4. The diagram below shows a single-celled alga which lives in fresh water.

/ \ Flagellum

Light-sensitive spot Vacuole
Mucleus
Cytoplasm
Chloroplast
Cell wall

(@)  Which part of the cell labelled above:

(i) traps light for photosynthesis

)
(i) is made of cellulose?

)

(b) Inthe freshwater environment water enters the algal cell.

()  What is the name of the process by which water moves into cells?

1)
(i)  Give the reason why the algal cell does not burst.

@)
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(c) () The alga can photosynthesise.

Complete the word equation for photosynthesis.

Light energy
Water + ..oveieiieeeee e T TTVTTRVRRRUPRPTN + oxygen
)
(i)  The flagellum helps the cell to move through water. Scientists think that the flagellum
and the light-sensitive spot work together to increase photosynthesis.
Suggest how this might happen.
@)
(d) Multicellular organisms often have complex structures, such as lungs, for gas exchange.
Explain why single-celled organisms, like algae, do not need complex structures for gas
exchange.
(©)

(Total 11 marks)
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Q5.

The drawing shows an animal cell, seen at a very high magnification using an electron
microscope.

(@ (i) Label a mitochondrion [plural = mitochondria].

)
(i)  What happens in the mitochondria?
)
(b) () Name and label the structure where you would find chromosomes.
)
(i)  What are chromosomes made of?
)
(c) What controls the rate of chemical reactions in the cytoplasm?
(€

(Total 5 marks)
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Q6. Cats normally have four toes on each back paw.

The picture shows the back paw of a cat with an inherited condition called polydactyly.

By Onyxrain (Own work) [Public domain], via Wikimedia Commons

The family tree shows the inheritance of polydactyly in three generations of cats.

@
@ O @ W W :

ElsNoNe

. Male with polydactyly Male without polydactyly
. Female with polydactyly O Female without polydactyly

(a) What combination of alleles did the original parents, A and B, have?
Explain how you work out your answer.
You may use a genetic diagram in your answer.
Use the symbol H to represent the dominant allele.

Use the symbol h to represent the recessive allele.

(4)
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(b) (i) Givetwo possible combinations of alleles for cat D.

Lo 2 s
(1)
(i)  You cannot be sure which one of these two is the correct combination of alleles for
catD.
Why?
1)
(Total 6 marks)
Q7. Howea forsteriana and Howea belmoreana are two species of palm tree.

The two species grow together on a small island in the South Pacific.

(&8 Whatis meant by the term species ?

@
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(b)

The table gives some information about these two species of palm tree.

Howea forsteriana

Howea belmoreana

Optimum pH of the soil for
growth of the palm tree

pH 8

pH 6

Height above sea level of
most common habitat

30 to 60 metres

above 120 metres

Month when most palm
trees flower

October

December

Method of pollination

Wind carries pollen

Wind carries pollen

Scientists believe that these two species of palm tree began to evolve from a single

species over 2 million years ago.

Suggest how these two different species developed.

In your answer you should use information from the table and your own knowledge.

(5)
(Total 7 marks)
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Qs. People with cystic fibrosis make large amounts of thick, sticky mucus in their lungs.
Cystic fibrosis is caused by the inheritance of recessive alleles.

(@ What do each of the following mean?

(i) Alleles

@
(i) Recessive

)
(b) Mrand Mrs Brown have a child with cystic fibrosis. They hope to have another child. They
want to know the probability that their next child will have cystic fibrosis. They visit a
genetic counsellor who explains, “You are both heterozygous for cystic fibrosis. There is a
1in 4 (25%) chance that your next child will have cystic fibrosis.”
Use the following symbols in answering the questions.

N = allele for being unaffected by cystic fibrosis
n = allele for cystic fibrosis

()  Mrand Mrs Brown both have the same genotype.

What iS their eNOLYPE? ....oii e
1)

(i) Thereis a lin 4 chance that Mr and Mrs Brown’s next child will have cystic fibrosis.
Use a genetic diagram to explain why.

@)
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(©

Mr and Mrs Brown do not want to have another child with cystic fibrosis. The genetic
counsellor explains two different methods for finding out whether an embryo has cystic
fibrosis. The methods are:

+ pre-implantation genetic diagnosis (PGD)

* chorionic villus sampling (CVS).

In PGD, eggs are fertilised in dishes and allowed to grow into embryos. A cell is taken from
each embryo when the embryo is 3 days old. The photograph shows how the cell is taken.

Embryo Syringe needle

Cell being taken

Photograph: © Pascal Goetgheluck/
Science Photo Library

The DNA in the cell can then be tested. The possibility of a false positive result is about 1
in 6. An unaffected embryo can then be placed in the woman'’s uterus. The procedure
costs about £6000.

CVS can only be done after 9 weeks of pregnancy. A tiny piece of the placenta is taken out
using a tube attached to a syringe. This is grown in tissue culture for about 7 days. The
diagram below shows how CVS is done.

Chorionic villi
(part of placenta)

Page 10 of 21



The DNA in the cells can then be tested. About 2 in every 100 women have a miscarriage
because of CVS. The possibility of a false positive result is about 1%. The procedure costs
about £600. Following a positive result, the parents must then decide whether to terminate
the pregnancy.

The genetic counsellor thinks that PGD is a better method than CVS for detecting cystic
fibrosis in an embryo.

Evaluate this opinion.

(4)
(Total 10 marks)
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Q9. The photograph shows a fossil of a prehistoric bird called Archaeopteryx.

By Ghedoghedo (own work) [CC-BY-SA-3.0 (http://creativecommons.org/licenses/BY-SA-3.0) or GFDL
(http://www.gnu.org/copyleft/fdl.html)], via Wikimedia Commons; By Steenbergs from Ripon, United Kingdom (Small Fishing Boat
In North Sea) [CC-BY-2.0 (http://creativecommons.org/licenses/by/2.0)], via Wikimedia Commons.

(@) Describe three ways fossils can be made.

(©)
(b) The drawing shows what an Archaeopteryx might have looked like when it was alive.

Scientists think that Archaeopteryx was a predator.

Toothed beak

Wing claws

Broad wing
with feathers
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(i) Look at the drawing.

Write down three adaptations that might have helped Archaeopteryx to catch prey.
How would each adaptation have helped Archaeopteryx to catch prey?

F o F=T o] ¢ Lo ] o N ST SPUPRPUTPRIS

HOW It NEIPS oot

AdAPLALION 2 ..eoieie e

HOW It NEIPS oo

AJAPLALION 3 ...

HOW IENEIPS e e

®)
(i)  Archaeopteryx is now extinct.

Give two reasons why animals may become extinct.

)
(Total 8 marks)
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M1. 3ofe.g.
new predators
new diseases
new competitors
environmental changes (initiated by Man)

each for 1 mark

M2. (@ () gametes correct

allow by implication from line diagram

only need on X from female

offspring genotype correctly derived

on suitable diagram

X X
i XX
Y Y
or
X
HX
XY

(i) L:lor50%or%%or050rlin2
or 1 outof 2 or50: 50

do not accept 50/50
accept ‘equal’ (probability)

(b) Y chromosome needed for male child

only male has the Y or wives had only X (chromosomes)

or sex determined by the sperm

(3]

(5]
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M3.

(b)

M4.

(b)

(@)

B
no mark for “B” alone, the mark is for B and the explanation.

large(r) surface / area or large(r) membrane

(ii)

(@)

(ii)

accept reference to microvilli
ignore villi / hairs / cilia

accept reasonable descriptions of the surface eg folded
membrane / surface

do not accept wall / cell wall

any one from:
. (salivary) amylase

. carbohydrase

many ribosomes
do not mix routes. If both routes given award marks for the greater.

ribosomes produce protein
accept amylase / enzyme / carbohydrase is made of protein

or
(allow)
many mitochondria (1)

mitochondria provide energy to build / make protein (1)
accept ATP instead of energy
[4]
(i)  chloroplast

cell wall

0smosis
accept diffusion

cell wall (prevents bursting)

carbon dioxide
allow correct formula

glucose
allow sugar / starch
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(d)

(i) any two from:

. light sensitive spot detects light
. tells flagellum to move towards light
. more light = more photosynthesis

(cell has) larger SA:volume ratio

short (diffusion) distance
allow correct description

(diffusion) via cell membrane is sufficient / good enough

or

flow of water maintains concentration gradient

@ ()

Mitochondria

award 1 mark for any of the mitochondria correctly labelled if a
number are labelled and one is incorrect award 0 marks

(i)  respiration or the release or transfer
of energy or it contains the enzymes
for respiration

do not accept energy produced

[11]
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(b) () nucleus (named and correctly
labelled)

e leus

arrow or line must touch or go inside the nuclear membrane

(i) DNA or genes or nucleic acids
accept protein or histones or nucleotides or ATGC

(c) enzymes or nucleus

do not accept factors that affect the rate rather than control it eg pH
or temperature

(5]

M6. (@ A=Hh B=Hh
may not be in answer space
accept heterozygous or description

(allele for) polydactyly is dominant or polydactyly is H,

for marking points 1, 2 and 3 accept evidence in clearly labelled /
annotated genetic diagram

cats with polydactyly have H
accept if polydactyly was recessive all offspring would have
polydactyly

E or (some) offspring of A and B, does not have polydactyly,
so A and B must both have h

(b) () HHandHhor
homozygous dominant and heterozygous

both required, in either order
allow description
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(i) anyone from:
accept annotated genetic diagram to explain answer

. polydactyly is dominant
. parents are both Hh

. if D is Hh all offspring could inherit H

M7. (a) organisms that can breed together
accept converse points re. 2 different species

successfully
accept produces fertile offspring

(b) anytwo from:
(live at)

. different pH of soil

. different height above sea level
. different flowering times
AND

genetic variation / mutation / different alleles (produced in isolated populations)

natural selection acts differently on the two populations
or different characteristics in the two populations survive

or different alleles passed on in the two groups

eventually resulting in interbreeding no longer possible

M8. (@ (i) (alternative) forms /types of a / the same gene

(i)  only expressed if 2 copies inherited
or not expressed if other allele present

allow over ruled / over powered by the other allele

(6]

(7]
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(b) (@)

(ii)

Nn
ignore heterozygous

genetic diagram including:
accept alternative symbols, if defined

gametes: N and n from both parents
accept alternative symbols if correct for answer to (b)(i)

correct derivation of offspring genotypes:
NN Nn Nn nn

allow if correct for candidate’s parental genotypes / gametes

identification of nn as having cystic fibrosis

(c) Argued evaluation

any four from:

M9. (@)

PGD higher financial cost
accept CVS only costs £600

PGD occurs before pregnancy / implantation
accept detected at earlier stage so less unethical / less trauma

PGD does not involve abortion so less trauma / less pain / ethical ¢ PGD higher
incidence of false positive / use of numbers so higher risk of
destroying healthy embryo

accept PGD has (surplus) embryos so some destroyed / unethical

PGD no chance of miscarriage whereas CVS does
or PGD less chance of miscarriage

[10]

any three from:

parts of organisms have not decayed
accept in amber / resin

allow bones are preserved
conditions needed for decay are absent

accept appropriate examples, eg acidic in bogs / lack of oxygen
parts of the organism are replaced by other materials as they decay

accept mineralised
or other preserved traces of organisms, eg footprints, burrows and rootlet
traces

allow imprint or marking of organism
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(b) (i) teeth for biting (prey)
must give structure + explanation

1
claws to grip (prey)
accept sensible uses
1
wing / tail for flight to find (prey)
1
(i) anytwo from:
. new predators
. new diseases
. better competitors
. catastrophe eg volcanic eruption, meteor
. changes to environment over geological time
accept climate change
allow change in weather
. prey dies out or lack of food
allow hunted to extinction
2

(8]
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