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diagram below shows a cross-section through a joint.
bone
Name and describe the functions of parts X and Y on the diagram.
Part X Name
Function
1
PartY Name
Function
1
Some of the synovial fluid from inside a joint can be removed for
medical tests using a syringe as shown in the diagram.
(1) Name the part of the joint which produces the synovial fluid and
describe the function of the fluid.
Produced by
Function 1
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9. (b) (continued)
(i1) 'The table below describes the features of the fluid which lead to
the diagnosis of several joint abnormalities.
Feature of synovial fluid
Viscosity Cloudiness Colour
Normal high Zero light yellow
Inflammation low slight dark yellow
Diagnosis
Infection low high dark yellow
Blood leakage | intermediate high pink
Use the information from the table to complete the paired
statement key to identify the diagnoses.
1. Fluid pink ...ooooviii e Blood leakage
Fluid not pink ....ooooiiiiiiii g0 to 2
2. LLOW VISCOSILY .evvvniiniiniiiiniieenennen.
High viscosity ......ccocviviiniineinnnn.n.
K S Infection
......... ’
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10. Read the following passage and answer the questions based on it.

Invasion of the Chinese Mitten Crab
Adapted from Biological Sciences Review, Volume 15, Number 2.

The Chinese mitten crab, Eriocheir sinensis, lives in fresh water as an adult,
but it breeds in the lower reaches of estuaries and spends part of its early life
in seawater.

It looks different from other crabs. Its claws are covered in a coating of fine
brown hairs resembling mittens. This type of crab is a problem because it
burrows into river banks, causing them to collapse and silt up river channels.

The mitten crab is not native to Europe. They were recorded in the River
Thames in the 1930s. Their larvae may have been transported to the river
in ships’ ballast water and released during dumping of this water before the
ship took on cargo.

Adult mitten crabs have been known to travel thousands of kilometres in
freshwater at up to 18km per day. The young crabs, when migrating
upriver, seem to be mainly herbivorous. As they grow, they become
omnivorous, eating vegetation, crustaceans, insects and dead fish—in fact
anything they can get a hold of! Not only is this a problem for the plants
and animals that they are eating, but also they compete with native species,
such as freshwater crayfish, for food.

(a) How does the appearance of the Chinese mitten crab differ from other
crabs?

1
(b) State the type of environment the Chinese mitten crabs are found in at
each of the following stages in their life.
(1) Early years|
(i1) Breeding times
(i11) Mature adults 1
(¢) How is it thought that the Chinese mitten crabs arrived in Britain?
1

[0300/402] Page sixteen
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10. (continued)
(d) Describe one problem the Chinese mitten crab causes to the habitat
and one problem it causes to the native community.
Habitat 1
Community 1
(e) Describe the changes in its diet as a young adult mitten crab grows.
1
(f) When moving at their maximum speed, how long would it take an adult
mitten crab to travel the whole length of a 45 km river?
Space for calculation
days 1

[0300/402]
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11. (a) Lactic acid is a waste product from one type of respiration. What type
of respiration produces lactic acid?
1
(b) 'The lactic acid content of the blood of a professional cyclist was
measured while cycling at different speeds.
The graph shows the results of these measurements taken at the start of
the racing season and at the end.
10
8
start of
6 seaso
Lactic acid. end of
concentration ’ season
(nM)
4
/
2 e
0
15 20 25 30 35
speed (miles per hour)
(i) What was the lactic acid concentration when the cyclist was
travelling at 15 miles per hour?
nM 1
(11) At the start of the season, what was the speed of the cyclist when
he was producing 50% of his maximum lactic acid concentration?
miles per hour 1
[0300/402] Page eighteen
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11. (b) (continued)

[0300/402]

(111) When lactic acid concentration rises above 2-5nM, the leg

(iv)

muscles quickly lose power and become painful.

1 What name is given to this condition?

2 What is the maximum speed this cyclist could maintain at the
start of the season?

miles per hour 1

The graph shows that training improves the efficiency of muscles.
Other than muscle, name two organs whose efficiency is
improved by training.

[Turn over
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12. 'Tongue-rolling is an inherited characteristic. The diagram below shows the
pattern of its inheritance in one family.

I:l male roller O female roller

- male non-roller ‘ female non-roller

N O

Fred Mary

:

Jim

(@)

[0300/402]

[ - —O ]

Harry [Maureen Alastair| Olwen  Margaret| Kevin

O o

Rab Fiona Peter

(1) Using R for the dominant form of the gene and r for the recessive
form, state the genotypes of:

1 Maureen

2 Jim

3 Kevin

(11) If Rab and Fiona have a child, what are the chances of the child
being able to roll its tongue?

Space for working

(111) Which of the original parents could be described as true-breeding?
Tick (V') the correct box.

Fred Mary

Both Neither

(iv) Name a tongue-roller from the F, generation.
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12. (continued)
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() Explain why the proportions of the offspring phenotypes from genetic

(¢) What term is used for the different forms of the same gene?

crosses are not always exactly as predicted.

[0300/402]
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13. The diagram shows an industrial fermenter. It is fitted with a number of
taps which allow substances to be added or removed.

motor

fermenter

cold water jacket

(a) Which of the taps, A, B, C, D or E, would open to

(1) add nutrients to the mixture?

(11) remove waste gases’

(i11) drain off the products?

(b) 'The fermenter should be kept at 35°C. Explain why the water jacket
around the fermenter should be cold.

(¢) After fermentation is complete, the fermenter is drained and the useful
product is separated. New starting ingredients can then be added to the
fermenter.

(1) What name is given to this type of process?

(1)) When the vessel is empty, it is treated to destroy residual spores of
fungi and bacteria. How could this be done?
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13. (continued)
(d) Barley malt extract, water and yeast were placed in the fermenter and
left for several days.
The rate of fermentation was measured and the results are shown in the
graph below.
40 1T
30
Rate of n
fermentation 5 f
(cm3 of carbon 0 /
dioxide per hour)
10
~ B HH
ERE
0 |
0 2 4 6 8 10
Time (days)
(1) Describe the changes in the rate of fermentation over the ten days.
2
(i1) Suggest a reason for the change in the rate of fermentation
between points A and B.
1
(ii1)) Why must the barley be malted before it can be used by the yeast?
1

[Turn over for Question 14 on Page twenty-four
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14. A nutrient agar plate was covered evenly with a suspension of bacteria. A
multidisc was placed on the surface of the agar. Each of the six ends of the
multidisc contained a different antibiotic.
The diagram shows the agar plate after incubation.
area of bacterial
growth
mutidisc
(a) Which antibiotic was most effective at preventing bacterial growth?
1
(b) 'To which antibiotics were the bacteria resistant?
1
(¢) Explain the need for a range of antibiotics in the treatment of diseases
caused by bacteria.
1

[END OF QUESTION PAPER)]
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ADDITIONAL GRAPH PAPER FOR QUESTION 4(a)

not stirred

0 2 4 6 8 10

Time (hours)
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