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Answer all questions in the spaces provided.

1 (a) The following statements describe stages of mitosis.
A chromosomes align at the centre of the cell attached to spindle fibres
B chromatids are in groups at the poles
C chromosomes become visible
D chromatids move towards the poles

Complete the table by entering the appropriate letter.

Stage of mitosis | Letter of description of the stage

Prophase

Metaphase

Anaphase

Telophase

(3 marks)

1 (b) The graph shows changes in the mass of DNA in a cell during one cell cycle.
Five stages have been identified on the graph.
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1 (b) (i) Which letter represents the stage when DNA is replicating?
(1 mark)
1 (b) (ii) Explain the change in the DNA content during stage S.
(1 mark)
Turn over for the next question S
Turn over »
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2 (a)

2 (b)

The diagram shows the chromosomes of a person who has a genetic disorder.

K14 0
i 8 % o B 88 )f(f
)ih 86 M an zm m nn

TR KR
XY

20 21 22

Name the genetic disorder. Explain how you arrived at your answer.

(3 marks)

The chromosomes making up the pair labelled 19 are homologous.
Explain what this means.

(2 marks)

0 &4
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3 (a) Complete the table to give two differences between DNA and RNA.
Difference DNA RNA
1
2
(2 marks)
3 (b) Describe the part played by RNA in protein synthesis.
(3 marks)
(EXEF SPACE) ...ttt ettt e e et e et e e e e e e eeaaens
Turn over for the next question
Turn over »

05

WMP/Jun11/HBIO2

Do not write
outside the
box




There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED

0 6

WMP/Jun11/HBIO2

Do not write
outside the
box



4 (a) Humans adapted to live in a hot environment have a body shape that helps them to
maintain a constant body temperature. Describe their body shape and explain how it
helps them to maintain a constant body temperature.

4 (b) Some humans adapted to living at high altitudes have
e higher numbers of red blood cells
e a special form of haemoglobin.

Explain the benefit of

higher numbers of red blood cells

(4 marks)

Turn over p
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5 (a) Describe the role of tumour suppressor genes in preventing the formation of a tumour.
(2 marks)
5 (b) Scientists collected data about the mean number of cigarettes smoked by men in the

UK. They also collected data about the number of deaths from lung cancer in men in
the UK. The graph shows their results.
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These data suggest that smoking may cause lung cancer. They do not prove that
smoking causes lung cancer. Explain why.

Turn over for the next question

Turn over p»
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6 (a)

6 (b)

Triglycerides can be used as an energy source during exercise.

Name two other substances that can be used as an energy source during exercise.

(2 marks)

Sports scientists investigated the rate of respiration of triglycerides by athletes at
different intensities of exercise. They measured the intensity of exercise by its effect
on each athlete’s heart rate. The graph shows their results.
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11

6 (b) (i) Describe how the rate of respiration of triglyceride changes as the intensity of the
exercise increases.

(2 marks)

6 (b) (ii) In a separate investigation, the sports scientists used each athlete’s oxygen uptake to
measure the intensity of the exercise. Both oxygen uptake and heart rate are valid
measures of the intensity of exercise. Explain why.

Turn over for the next question

Turn over p»

11

WMP/Jun11/HBIO2

Do not write
outside the
box




Do not write
12 outside the

box

7 Toxocara canis is a parasite of dogs. It can also live in humans.

7 (a) Give two features of T.canis that adapt it to life as a parasite.
LR P PP PPPRPPPI
PSP ROTPPR

(2 marks)

7 (b) Describe two ways in which T.canis can transfer from dog hosts to human hosts.

L OO PRSP PPPPP PP
SRR
(2 marks)
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7 (¢) Health workers investigated children living in a city centre and children living in the
outskirts of the same city. In each area, they recorded how many children had been
infected by T.canis and what type of contact the children had with dogs.

The table shows their results.

City centre Outskirts of city

Type of contact
with dogs Number of ::‘ef::c":zgag; Number of ::‘ef:z:::iags

children T.canis children T.canis
Dogs live outside at home 32 12.5 98 50.0
Dogs live inside the home 5 0.0 25 36.0
Children play with dogs 22 9.1 67 50.7
Children sleep in same 1 0.0 3 66.7
room as dogs
Faeces of dogs present in
household rubbish 29 10.3 87 494

7 (c¢) (i) The health workers reported that these results suggest an overall difference in the
percentage of children infected between the city centre and the outskirts of the city.
Describe this difference.

(1 mark)
7 (c) (ii) Conclusions drawn from these results should be treated with caution.
Suggest why.
(2 marks)
7
Turn over p
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8 (a) Humans have an extended childhood. Explain the benefit of this.

(2 marks)
8 (b) Humans can communicate using facial expressions, such as smiling and looking angry.
8 (b) (i) Explain the benefit of being able to interpret these facial expressions.

(2 marks)

8 (b) (ii) Psychologists investigated the ability of people of different ages to identify different
facial expressions. They showed photographs of different facial expressions to two
groups of volunteers. The volunteers in one group were all less than 40 years old.
The volunteers in the other group were all more than 40 years old. The results are
shown in Figure 1 and Figure 2.

Figure 1 Less than 40 years old

Facial expression Facial expression identified by volunteers/%
shown to volunteers Happy Angry Neutral Other
Happy 97.3 0.0 0.8 1.9
Angry 0.6 77.0 3.3 19.1
Neutral 1.8 4.9 83.6 9.7

Figure 2 More than 40 years old

Facial expression Facial expression identified by volunteers/%
shown to volunteers Happy Angry Neutral Other
Happy 95.8 0.5 1.3 24
Angry 1.6 65.1 5.7 27.6
Neutral 1.3 2.9 771 18.7

1 4

WMP/Jun11/HBIO2



15

The psychologists’ hypothesis was ‘The ability to identify facial expressions decreases
with age.” Do these data support this hypothesis?
Give evidence from the tables to support your answer.

Turn over for the next question

Turn over p»
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9 (a) The following statements describe stages in the development of settled human
communities.

® |mproved farming techniques generated food surpluses.
® Different people developed different skills as societies became more complex.
® Some crop plants and stock animals were domesticated.

Complete the flow chart by writing the appropriate statement in boxes 1, 3 and 5.

1.

2. Some people began to settle in the same area and live in
permanent villages.

3.

4. Food surpluses allowed larger communities to develop, in which
not all people farmed the land.

5.

(2 marks)

Question 9 continues on the next page

Turn over p
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9 (b)

9 (b) (i)

In 2008, archaeologists working at several sites in Mexico found

e cooking pots over 9000 years old, which contained starch grains from maize plants
e burnt wood and cutting tools

e pollen grains from maize plants.

Biologists have shown that maize is genetically similar to teosinte. Teosinte is a wild
grass found in Mexico.

The archaeologists concluded that

® maize was domesticated from teosinte about 10 000 years ago

e the Mexicans of the time cleared woodland for the cultivation of maize.
Explain how the evidence supports the conclusion that

maize was domesticated from teosinte about 10 000 years ago

(5 marks)
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9 (b) (iii) Clearing woodland and planting maize in its place may have reduced the biodiversity of
the area. Explain how.

Turn over for the next question

Turn over p
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10

10 (a)

10 (b)

Read the following passage.

In 2009, a scientific journal published several articles written by biologists from

around the world about the discovery of the fossil hominid Ardipithecus ramidus.

The biologists described several hundred bones from at least 36 individuals. The

most complete specimen is of an adult female nicknamed "Ardi". The biologists

dated these specimens at 4.4 million years old and think that A. ramidus is the 5
nearest fossil yet found to the common ancestor of humans and chimpanzees.

Biologists had thought that the common ancestor would be more like a chimpanzee
than a human. However A. ramidus was bipedal like modern humans, and not a
knuckle walker like chimpanzees. Knuckle walking allows an animal to walk on four
limbs but still have long fingers for other tasks, such as climbing. The bipedalism of 10
A. ramidus, together with other evidence, suggests that the common ancestor of
humans and chimpanzees spent its time in woodland, both in the trees and on the
ground.

One hypothesis as to how A. ramidus might fit into the evolution of humans is that

A. ramidus evolved into Australopithecus, which then evolved into early humans. 15
A different hypothesis is that both A. ramidus and Australopithecus evolved from the
common ancestor. A. ramidus became extinct and Australopithecus evolved into early
humans. Both hypotheses suggest that chimpanzees followed a different line of
evolution.

DNA analysis shows that humans and chimpanzees share 98% of their DNA. 20
Knowing this, and the rate of mutation of DNA in primates, biologists calculated that
humans and chimpanzees began to evolve along two different lines about six million
years ago.

To what genus does the fossil hominid belong? (line 2)

(1 mark)
Give two ways in which biologists might have dated the fossil specimens of
A. ramidus. (lines 4 to 5)
OSSR
2 e eeeeeeeeeeeeeeteeeeea——eeeeaaa—eeeeeasteeeeaaaateeeeeaateeeeeanteaeeaanaeeeeeaanreeeeaanneeeeans
(2 marks)
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10 (c) Many biologists believe that this research provides the most reliable evidence yet about
the features of a common ancestor of humans and chimpanzees. Suggest why they
believe it to be so reliable. (lines 1 to 4)

(3 marks)
(EXEF SPACE) ...ttt e e e e e e ns
10 (d) (i) Give three advantages of bipedalism.
L ettt et oo e ettt eeeeeeee e e e e a—eeteeeeeeeeaaaa—eteteeeeeeaaaanataeeeeeeeeeaaannnnneeaaeeeeeaannnnreeeeeeeeaaanns
2 e e eeeee e et e e e Eeeeeeeeeeeeeeaeate——eeeeeeeeaaaaateteteeeeeaaaaaa—anteaaeeeeaaannrneaeeaeeeaaans
PSS PPERRRR
(3 marks)
Question 10 continues on the next page
Turn over »
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10 (d) (ii) Some biologists now believe that, as chimpanzees evolved from a bipedal ancestor,
they spent more time in the trees (lines 5 to 13). Explain how natural selection might
have resulted in chimpanzees becoming knuckle walkers.

2 2
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10 (d) (iii) What evidence would biologists need to help them to decide between the two

10 (e)

hypotheses that explain how A. ramidus might fit into the evolution of early humans
(lines 14 to 19)?
Explain how this evidence could help them to decide.

Mutations introduce new genetic material into the genome of a species. Biologists
have calculated the rate at which mutations occur in primates. They have been able to
use this information to estimate the age of the common ancestor of humans and
chimpanzees (lines 20 to 23). Suggest how.

(2 marks)

END OF QUESTIONS

2 3
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There are no questions printed on this page
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