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The diagram shows the evolution of a group called the primates.

New Oid
Workd World
Lemur  Tarsier  Monkey Monkey Orangutan Chimpanzee Human Gorila Gibbon

— |

(@) Which primate evolved first?

1)

(b) Name two primates that developed most recently from the same common ancestor as
humans.

1.

2.

2
(c) () The theory of evolution by natural selection was suggested in the 1800s.

Which scientist suggested this theory?

@)

(i)  Use words from the box to complete the passage about natural selection.

evolution environment generation

mutate survive variation
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Individual organisms of a species may show a wide range of

because of differences in their genes.

Individuals with characteristics most suited to the

are more likely to and breed

successfully.

The genes that have helped these individuals to survive are then passed on to

the next

4)
(Total 8 marks)

The photograph shows a zorse.

By Kumana @ Wild Equines [CC-BY-2.0], via Wikimedia Commons

A zorse is a cross between a male zebra and a female horse.
The zorse has characteristics of both parents.

(@) The zorse was produced by sexual reproduction.

()  What is sexual reproduction?

1)
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(i)  The zorse has characteristics of a zebra and a horse.
Why?

)

(b) Zorses are not able to breed.
Scientists could produce more zorses from this zorse by adult cell cloning.

The diagram shows how the scientists might clone a zorse.

Remove / _ ™\
skin cell
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In this question you will be assessed on using good English, organising information clearly
and using specialist terms where appropriate.

Use information from the diagram and your own knowledge to describe how adult cell
cloning could be used to clone a zorse.

(6)
(Total 9 marks)
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An animal called Tiktaalik became extinct about 360 million years ago.

The photograph shows the fossilised skeleton of Tiktaalik and a model of what scientists think
Tiktaalik looked like.

Image © University of Chicago, Shubin Lab. Model by Tyler Keillor

(a) Scientists found only the fossilised skeleton of Tiktaalik.

Explain why.

)

(b)  Scientists think that Tiktaalik lived mostly in water, but that it was one of the first animals to
be able to move onto land.

Use evidence from the photograph to suggest why.

2
(Total 4 marks)
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Kangaroos have brown coats. The two parent kangaroos in the photograph produced a baby
kangaroo with a white coat.

Photographs supplied by iStockphoto/Thinktsock

(&) Use words from the box to complete the sentences.

asexual characteristic chromosome
mutation nucleus sexual
The baby kangaroo was produced by reproduction.

The coat colour of the adult kangaroo is a

The different coat colour of the baby kangaroo is the result of a

of a gene.

The gene is found on a thread-like structure called a

(4)
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(b)

Some animals similar to kangaroos are endangered species.

Cloning is one way of making sure that endangered species do not die out.
The flowchart below shows one way of cloning an animal.

The four statements needed to complete the flowchart are numbered 1, 2, 3 and 4.

Complete the flow chart by writing the number of the correct statement in the empty box.

Each number should be used once only.

Remove egg cell from
ovary

l

The egg cell is now empty

l
1 Give a small electric shock
2 Transfer nucleus from body cell !
3 Remove nucleus from egg cell The egg cell now has the

nucleus of a body cell

4 Insert embryo into womb of female !

1

Ball of cells
l
l
Cloned animal

®3)

(Total 7 marks)
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@) Animal breeders use sexual reproduction to produce new strains of animals.

How does sexual reproduction produce variation?

2)
(b) A salmon is a type of fish.

Scientists have created a GM (genetically modified) ‘super’ salmon.

The scientists transferred a gene from a fish called a pout into a salmon. The gene
increases the secretion of growth hormone in the salmon. The GM salmon grows much
faster than an ordinary salmon, reaching market size up to one year earlier. Many more GM
salmon will be grown in fish farms.

()  Describe how a gene can be transferred from a pout into a salmon.

®3)

(i)  The government might not allow the production of GM salmon.

Suggest one reason why.

@
(Total 6 marks)
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A molecule of DNA contains four different bases, W, X, Y and Z.

The four bases are arranged in a long chain.

The chain of bases controls the synthesis of a protein.

The diagram shows a small section of a DNA molecule.

This section is responsible for synthesising the protein for blue eye colour.

@)

(b)

W
X

Amino acid J

£
X

L 4

1w
—z)
1Y

Amino acid K

w

- 1Z

—w)
1Y
1Y

» Amino acid L

» Amino acid M Protein for

W
X
W

— blue eye
colour

» Amino acid K

Z
Z

Amino acid N

- 1Z
:IKJ

v

What word is used to describe ‘a small section of a DNA molecule that controls the

synthesis of a protein?

1)

In the cell, where are proteins synthesised?

1)
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(c) Describe how the protein for blue eye colour is synthesised.

To gain full marks you must use information from the diagram.

3
(d) Mistakes sometimes occur when DNA molecules are copied during cell division.
Suppose that one of the W bases shown in the diagram was substituted by an X base.

()  What would happen to the structure of the protein synthesised by this part of the DNA
molecule?

1)

(i)  What might be the effect of this change in structure of the protein?

1)
(Total 7 marks)
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People have different shaped ear lobes, either ‘hanging’ or ‘attached’.

The diagrams show the two shapes of ear lobe.

{ C
Ear lobe
Hanging Attached
ear lobe ear lobe

A gene controls the shape of a person’s ear lobes.
The diagram shows a family tree.
Parents A and B both have hanging ear lobes.

A .——. B Key

. Male with hanging ear lobes

| Male with attached ear lobes
c B iE

(@) The key does not show the symbol for a female with attached ear lobes.

. Female with hanging ear lobes

Draw the symbol for the key to show a female with attached ear lobes.
Use information in the family tree and the key.

Symbol =

1)
(b) Look at the family tree.

What does the information in the family tree tell you about the allele for hanging ear lobes?

Draw a ring around the correct word to complete the sentence.

dominant.
The allele for hanging ear lobes is | weak.

recessive.

1)
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(c) (i) Parents A and B have three children, C, D and E.
All three children are boys.

What are the chances that the next child of parents A and B will be a girl?

Draw a ring around one answer.

no chance (0 %) a half (50 %) certain (100 %)
)
(i)  Which statement explains your answer to part (c)(i)?

Tick (v") one box.

Some of B's sperm cells have an X chromosome.

Some of A's egg cells have a Y chromosome

All of B's sperm cells have an X chromosome.

)
(Total 4 marks)
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When animals die, they usually fall to the ground and decay.
In 1977 the body of a baby mammoth was discovered.
The baby mammoth died 40 000 years ago and its body froze in ice.

The picture shows the mammoth.

By Thomas Quine [CC BY-SA 2.0], via Wikimedia Commons

(&) Explain why the body of the baby mammoth did not decay.

)
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(b) Mammoths are closely related to modern elephants.
The pictures show these two animals.

What scientists think a Modern elephant
mammoth looked like

By WolfmanSF (Own work) [CC-BY-SA-3.0], via Wikimedia By Caitlin from Hertfordshire, UK [CC-BY-2.0], via
Commons Wikimedia Commons

Mammoths are extinct. What does extinct mean?

@)
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(c) Scientists believe they may be able to use adult cell cloning to recreate a living mammoth.
The scientists will use a skin cell from the baby mammoth.

The diagrams show how the skin cell will be used.

Skin cell " O
— @

Baby
mammaoth

Adult female @)
elephant oo'_ﬂ D
O

Cloned
mammoth

In each question, draw a ring around the correct answer.

()  What type of cell is cell A?

skin cell egg cell sperm cell
@
(i) Part B is removed from cell A.

What part of the cell is part B?

nucleus cytoplasm cell membrane

1)
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(iii)  After cell C is formed, it divides into embryo cells.

What is done to cell C to make it divide?

treated with enzymes.
CellCis mixed with sperm cells.

given an electric shock.

1)

(iv) The embryo cells form a ball of cells. The ball of cells will be put into female elephant,
E.

Which part of elephant E is the ball of cells put into?

womb stomach ovary

1)

(d) The scientists expect any offspring of the adult cell cloning to look like a mammoth and not
like an elephant.

Why?

1)
(Total 8 marks)

Insecticides are chemicals which Kill insects.
Insecticides may be sprayed onto crops to increase crop yield.

(&) Killing insects on crops increases crop yield.

Suggest why.

1)
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(b) A microorganism contains a gene which causes the production of an insect poison.

Scientists transferred the gene for production of the insect poison into wheat plants.
This makes genetically modified (GM) wheat.

The scientists:
» grew wheat plants with the insect poison gene in fields and in greenhouses
» grew wheat plants without the insect poison gene in fields and in greenhouses
« measured the crop yield of the wheat plants.

The bar chart shows the results.

604 o
_ Key
Crﬁp 3tnelld ‘:;f [] Wheat grown
wheat plan .
in arbitrary 401 . R T In greenhouses
units H EEEssEmEmmsmEsEaE - | Il Wheat grown
in fields
2044
Wheat with ’ Wheat without
insect poison gene insect poison gene

Type of wheat plant

()  What was the yield of the wheat with the insect poison gene grown in greenhouses?

arbitrary units

1)

(i)  The yield from wheat without the insect poison gene grown in greenhouses was
different from the yield you gave in (b)(i).

Describe this difference in yield.

)
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(i) Look again at the bar chart.
What advice would you give to a farmer about the type of wheat to grow in fields?

Give a reason for your answer.

2
(c) Some people are concerned about the use of GM crops.

Why?

)
(Total 8 marks)
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10.

The picture shows a zebra fish.

lllustration © Emily S. Damstra

Zebra fish are small freshwater fish that usually have black and silver stripes.
Zebra fish can tolerate a wide range of environmental conditions.

(@) Scientists have genetically modified zebra fish to act as pollution indicators.
The genetically modified zebra fish have a gene transferred from a jellyfish.
The gene allows the stripes of the zebra fish to change colour.

Describe how the scientists produced the genetically modified zebra fish.

3)
(b) Some scientists are worried about the production of genetically modified zebra fish.

Suggest reasons why.

2
(Total 5 marks)
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Mark schemes

(@ lemur(s)

(b) gorilla(s)
in either order

chimpanzee(s)
accept chimps

(c) () (Charles) Darwin
accept (Alfred) Wallace
if first name given it must be correct

(iiy  variation
in this order

environment
allow phonetic spellings

survive

generation

(@ (i) fusion/joining / combining of gametes / egg and sperm / sex cells

accept fertilisation
allow fusion / joining / combining DNA from two parents
ignore meeting / coming together / mixing of gametes etc

(i)  (mixture of) genes / DNA / genetic information / chromosomes
ignore nucleus / inherited information but allow second mark if given

from both parents / horse and zebra

dependent on sensible attempt at 15t mark
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(b) Marks awarded for this answer will be determined by the Quality of Written
Communication (QWC) as well as the standard of the scientific response. Examiners
should apply a 'best-fit' approach to the marking.

0 marks
No relevant content

Level 1 (1-2 marks)
There is simple description of the early stages of adult cell cloning. However there is
little other detail and the description may be confused or inaccurate.

Level 2 (3-4 marks)

There is an almost complete description of the early stages of the process and
description of some aspects of the later stages. The description may show some
confusion or inaccuracies.

Level 3 (5-6 marks)
There is a clear, detailed and accurate description of all the major points of how adult
cell cloning is carried out.

Examples of Biology points made in the response could include:
. skin cell from zorse
. (unfertilised) egg cell from horse
. remove nucleus from egg cell
. take nucleus from skin cell
. put into (empty) egg cell
. (then give) electric shock
. (causes) egg cell divides / embryo formed
. (then) place (embryo) in womb / uterus
(9]

(a) (soft) body parts / other parts / named parts
accept flesh

decayed / decomposed / rotted / eaten

or

bones do not decay / decompose / rot / get eaten
ignore disintegrated / dissolved
ignore microorganisms
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(b) any one aquatic feature from: eg
. streamlined body shape
. long tail
. eyes on top of head
. scales
. fins / paddles / flippers / webbed feet
ignore gills
any one terrestrial feature from:
. (front) legs / limbs / hands

. could lift front end upwards
ignore feet

accept for 2 marks eg fin / flipper can be used for walking
or fins like legs

(4]

(@ sexual

characteristic

mutation

chromosome
this order only
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(b)

(@)

(b)

Remove egg cell from
ovary

v

3

v

The egg cell is now empty

v

2

v

The egg cell now has the
nucleus of a body cell.

v

v

Ball of cells

v

4

v

Cloned animal

four correct gains 3 marks

two or three correct gains 2 marks

one correct gains 1 mark

accept correct connection between statement and box

fusion of gametes / named gametes
allow meet / join / fertilise

results in mixing of genetic information / DNA / chromosomes
accept genetic information / DNA / chromosomes from two parents

() use enzyme

to cut gene from pout chromosome / DNA
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insert gene into salmon chromosome / DNA / egg / embryo / nucleus
accept use of plasmid as carrier
ignore salmon / cell

(i) eg fear of gene transfer to wild salmon / extinction of wild salmon /
fear of harmful effect on consumers / unsure of long term effects

ignore cruel / ethics / morals / religion / unnatural / economics

(6]

(@) gene/allele

(b)  (in/on) ribosome(s)

(c) anythree from:
. amino acids make up a protein
. (protein is) particular combination / sequence (of amino acids)
. bases form a code

. the bases work in threes or description
accept bases work in triplet

. (code / three bases) for one amino acid
accept eg (bases) WXZ for amino acid J for 2 marks

3
(d) (i) different/wrong amino acid (coded for) or different / wrong shape
ignore reference to amino acid ‘made’
ignore change unqualified
ignore different protein
1
(i)  different / example of different eye colour
allow protein may / would not be made / function (normally)
1
[7]
* O
the shape must be (roughly) circular and not shaded, for the mark
accept the shape drawn in the key if it is not contradictory
1
(b) dominant
1
() () ahalf(50%)
1
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(@)

(b)

(©

(d)

@)

(b)

(i)  Some of B’s sperm cells have an X chromosome

too cold / very cold or oxygen / microbes cannot reach it

allow not enough energy / heat / warmth
ignore frozen

for microorganisms / microbes / bacteria / fungi / enzyme / reaction (to work)

ignore other consumers

no longer exist
or no more left
or died out / all died

ignore died unqualified

() egg cell

(i)  nucleus

(iii) given an electric shock

(iv)  womb

has mammoth genes / chromosomes

accept genetic information / DNA / alleles / nucleus
accept converse

insects don’t eat / damage crop
allow idea of insects carrying plant disease

(i) 60

(i)  lower (yield)

accept ‘higher’ if answer clearly refers to wheat with transferred

gene
allow yield is only 52 or goes down to 52

by 8 (arbitrary units)
accept ecf from (b)(i) for 2 marks

(i) grow / use wheat without insect poison (gene)
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10.

(©

(@)

(b)

higher yield (in fields)
accept bigger crop / more wheat
ignore grows better

ignore unnatural / unethical / against religion unqualified

(concerned about)
accept specific examples given

effect on populations of (wild) flowers / insects
ignore harms the environment

effect of eating GM crops on human health
allow harmful to humans if eaten

(8]

(jellyfish) gene(s) cut out

ref to enzymes (at any stage)

(gene) transferred to zebra fish at early stage of development / embryo / egg
ignore removal of zebra fish genes

any two from:
ignore unethical / religious / unnatural
. could transfer gene to other (fish) species

. effects on food chains
accept effects on other species / humans who eat them

. effects on zebra fish themselves, eg may out compete non GM zebra fish

(5]
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