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answer given is incorrect.
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Section A
Answer all questions in the spaces provided.
Use the information in the separate Resource Folder to answer the following questions.

(@) Use the information in Table 1 to answer the following questions.

(i) Europais an asteroid. Estimate its temperature and orbital period. 2]
Temperature = ... °C
Orbital period = ..., days

(i) Plutois no longer classed as a planet. State one reason why. 1]

(i)  Plot the points on the grid below to show how the orbital velocity of the five planets
Mercury, Venus, Earth, Mars and Jupiter depends on distance from the Sun. Draw

a suitable line. (4]
Orbital
Velocity
(km/s)
0
0

Distance from Sun (AU)
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(iv)  Orbital velocity is not proportional to the distance from the Sun.
Explain how your graph shows this to be true. [2]

(b) Use your knowledge and the information on pages 4 and 5 to answer the following

questions.
(i) Explain why sunspots appear darker than the surrounding area of the Sun. [2]
(i) State two ways in which human activities may be affected by solar flares. [2]
0000000000000 UOU OO OO OO
2 e e

(iii)  Explain why the effect of solar flares on the Earth is not the same for each sunspot
cycle. [2]

(c) Use the information in Diagram 1 to describe the differences between Aristotle’s model
of the Solar System and the 2006 model. [4]
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(d) Use the information in Diagram 3 to answer the following questions.

(i) Explain what you can deduce about the motion of the three galaxies. [3]

[3]
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2.

Section B
Velothon Wales is a weekend of road cycling events. The Bloodwise cycling team raises funds
to help beat blood cancer.
(@) Three cyclists are monitored before the Velothon. They have blood samples taken.

The results of their blood tests are shown in the table below. Normal ranges are also

given.
Name of cvelist Red blood cell count | White blood cell count Platelet count
y (10%/cm?) (103/cm?) (10%/cm®)
Normal range 4.4-5.8 3.9-10.8 130 - 400
Brian 5.5 351 240
Gareth 2.2 6.6 115
Jonathan 4.7 8.8 320
(i) Suggest which cyclist needs treatment for an infection. [2]
Cyclist
REASON e
(i)  Suggest which cyclist needs treatment to raise their haemoglobin level. 2]
Cyclist
REASON e

[2]
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(b)

Explain how the structure of veins and capillaries are related to their function.

(i) During a training ride, Jonathan accelerated from rest over a distance of 10m in

2.5s then travelled another 96 m at a constant speed in 6.
Use the equations:
speed = dis.tance
time

and

change in velocity

acceleration = .
time

to calculate the acceleration of the cyclist.

Acceleration = ...

(i) Jonathan has a height of 1.9m. He is advised his maximum BMI should be 22.

Use the equation:

BM| = _mass
height?

to calculate his maximum mass.
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3.

Water pollution can be monitored using invertebrates as indicators. Some indicator species are

shown below.

Water quality

Indicator species

Clean water

Some pollution

Moderate pollution

Water louse

Bloodworm

High pollution

Sludgeworm

Rat-tailed maggot

Very high pollution

No life

(Not drawn to scale.)
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Examiner
[
(@) Describe how you would carry out an investigation to determine water quality in a stream o

using invertebrates as indicator species. [6 QER]
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(b) The results from such an investigation are shown in the chart below.

120

100

[] Stream A

B StreamB
80

60

Biomass (g)

40

20

Species present
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Examiner
[
(i) Explain what conclusions can be made about the water quality in stream A and o
stream B. [4]
(i) Explain why it is difficult to obtain repeatable data in this experiment. 2]
12
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(@ Green plants capture a small percentage of solar energy during the process of
photosynthesis. The table below shows how the absorption of light by a green plant
depends on the wavelength of the visible light.

(i)

12

S | e

(nm)

400 85
450 100
500 -
550 12
600 18
650 35
700 5

Describe how the absorption of light depends on the wavelength of visible light. [3]

Electromagnetic waves travel at 3 x 108m/s in space.

Use the equation:

wave speed = frequency x wavelength

to calculate the frequency of light which is most strongly absorbed. [3]

(1nm=1x10""m)
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chain below.

13

grass —» grasshopper —» shrew —» fox

Energy per day (MJ)
Organisms Rel d duri
eleased during
As waste respiration Used for growth

grass 6 10 8
grasshopper 14 22 3
shrew 26 4
fox 24 32 4

(b) The table shows what happens to the energy taken in each day by organisms in the food

(i) The shrew releases 60% of its energy during respiration and for growth.
Calculate how much energy is released by the shrew as waste. [2]

Energy as waste =

(i) Explain why the amount of energy released during respiration by each organism
increases through the food chain. [2]

(iii) Sometimes plant seeds will stick to the coat of a fox. Explain how this benefits the
plant. [2]
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Nuclear medicine involves the use of radioactive substances in the diagnosis and treatment of
disease. Nuclear medicine records radiation emitted from within the body rather than radiation
that is generated by external sources like X-rays. Nuclear medicine scans differ from radiology
as the emphasis is not on imaging but on organ function.

Information about some isotopes that emit gamma (y) rays is given in the table.

Radioisotope Half-life Energy of yrays
caesium-137 30.17 years 0.662 MeV
cobalt-60 5.26 years 117 MeV
iodine-125 59.6 days 31.4 keV
thallium-201 73.0 hours 71.0 keV
palladium-103 17.0 days 21.0 keV
(@ (i) Describe the nature of a gamma (y) ray. 2]

(i) Explain why radioisotopes that emit gamma rays are suitable for examining organ
function when injected into the body. [2]

(i)  Explain which is the most suitable radioisotope from the table to inject into the
human body as part of a gamma camera investigation. 2]
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(b) Inorder to treat prostate cancer, palladium-103 pellets are placed directly into the prostate
gland. They remain permanently in place. The gamma emissions from the pellets are
almost undetectable when their activity drops to 1/32 of its original value.

Calculate the time taken for this reduction to occur. [4]

10

END OF PAPER
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