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For the multiple-choice questions, write A, B, C or D in the answer space. Do not circle
A, B, C or D in the question.

For example:
Answer C

If you change your mind about an answer, you must put a cross through your original
answer and then write your new answer next to it.

For example:
Answer & B

Section A: Biology

This section is worth 42 marks, plus 6 marks for quality of written communication (QWC) and

use of specialist terminology.
Answer all questions in the spaces provided.

1

Which of the following is synthesised in the integumentary system?
[1 mark]
A Antibody
B Antigen
C VitaminC
D VitaminD
Answer
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2 Figure 1 shows the electrical activity of the heart taken from an

electrocardiogram (ECG).

Figure 1: part of a trace from an electrocardiogram

(a)(i) Work out how many heart beats are represented by the trace.
[1 mark]

(a)(ii) State what would need to be added to Figure 1 to enable the heart rate to be
worked out.
[1 mark]

Please turn over for the next question.
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2(b) The same person runs on a treadmill for 10 minutes before a second ECG trace.

Explain two ways in which the trace would change.
[4 marks]
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(@)

Figure 2: simplified components of the human respiratory system
A

Identify components A and B.

[2 marks]

Please turn over for the next question.
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4

3(b) An individual has an accident which paralyses the intercostal muscles and
diaphragm.

Explain why the individual would not be able to breathe.
[4 marks]

The average total blood volume of an adult is 5 litres. 0.1 litres of this total
volume can be found in the lung capillaries.

Calculate the percentage of total blood volume in the lung capillaries.
[2 marks]
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A lecturer is working with a group of trainee paramedics discussing how to deal
with blood loss at the scene of an accident.

The lecturer states:

‘If an accident victim has serious bleeding and their blood pressure is falling,
paramedics should immediately set up a sterile saline solution drip as this is a
safe and potentially lifesaving procedure.’

Saline solution is a sterile solution of salt and water.

Discuss the lecturer’s statement.

Your response should include reasoned judgements and conclusions.
[6 marks]
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An elderly patient in a hospital ward is recovering from a total hip replacement
operation, carried out 12 hours ago.

A student nurse who is monitoring the patient records the following physiological
measurements, shown in Table 1.

Table 1: physiological measurements

Blood pressure 130/90 mmHg
Heart rate 105 BPM
Temperature 37.8°C

In a discussion with their supervisor the student nurse suggests that the trauma
of the operation has caused the patient's heart rate to increase. This is causing
the blood pressure and body temperature to rise.

Using the information provided and your knowledge of factors which may affect
physiological measurements, evaluate the student nurse’s suggestion.

Your response should include reasoned judgements and conclusions.
[9 marks plus 3 for QWC]
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There are two forms of glucose:

e D glucose which occurs naturally in a wide range of foods and is a
constituent of all polysaccharides
e L glucose which must be produced in a laboratory.

D glucose and L glucose have exactly the same taste, but the human body
cannot metabolise L glucose and use it for energy.

A trial is being carried out to investigate if L glucose could be used as a healthy
artificial sweetener by type 2 diabetics. The sweetener would help reduce their
blood glucose levels but would allow them to eat sweet tasting foods.

Two volunteers each fasted for 6 hours, they then drank 100 ml of either 5% D
glucose solution or 5% L glucose solution.

The relative rate that each type of glucose was absorbed into the blood stream
is shown in Figure 3.

Figure 3: rate each type of glucose was absorbed

60 -
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20 1
10- ...........................................
A i . | | | ' I

Relative uptake

Time (minutes)
— D glucose e L glucose

Using the information provided and your knowledge of:

e absorption of glucose from the gut
e control of blood glucose levels
e role of glucose in the body.

Discuss the potential use of L glucose as a healthy artificial sweetener for type 2
diabetics.

Your response should include reasoned judgements and conclusions.
[12 marks plus 3 for QWC]
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Section B: Chemistry

This section is worth 20 marks, plus 3 marks for quality of written communication (QWC) and
use of specialist terminology.

Answer all questions in the spaces provided.

8 Which one of the following is the property which allows a metal to be drawn into
thin strips?
[1 mark]

A Conductive

B Ductile

C Malleable

D Sonorous

Answer

9 Which one of the following gives the products of an acid-base reaction?
[1 mark]

A Salt and hydrogen only

B Salt and hydrogen peroxide only

C Salt and water only

D Salt, oxygen and water only

Answer

16
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10 A team of chemists is developing a new pain relief drug which can be used in a
similar way to ibuprofen and paracetamol. They are interested in the acidity
levels of the different drugs as this can affect how effective they are for patients.
The table below shows the associated pH values of ibuprofen, paracetamol and
the new drug.

Table 2: pH values of paracetamol, ibuprofen and the new drug when in solution.

Drug pH
Paracetamol 6
Ibuprofen 3
New drug 4

(@) Compare the hydrogen ion concentration of the drugs when in solution in Table
2. You should provide two comparisons.
[2 marks]

Please turn over for the next question.

17
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Another team of chemists are interested in the products released into the
bloodstream as ibuprofen is broken down by the body. They obtain a blood
plasma sample from a patient currently taking ibuprofen.

Figure 4: thin layer chromatography (TLC) chromatograms of a plasma sample
in two different solvents.

_____________________________________________ e
O
O
observed
spots
plasma spot 8 plasma spot
solvent A solvent B

(b) Explain the results shown on each chromatogram in Figure 4.
[4 marks]
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11

A dentist has agreed to replace the two lower front teeth of a 24 year old patient.
The dentist has decided to use dental implants. An apprentice, working with the

dentist has been researching possible materials to use. They focus on two main
materials: titanium metal and a ceramic named zirconia.

The apprentice discovers that zirconia implants tend to have a slightly higher
resistance to bacterial infection than titanium and they can be coloured to meet
the patient’s needs.

Table 3: a comparison between titanium and zirconia.

Titanium Zirconia
Average life span 20—-30 years 15—-20 years
of implant
Success rate 95.8% 90.9%
after 1 year

The apprentice suggests that zirconia implants may be the most appropriate to
use as the implants are at the front of the mouth.

Using Table 3 and your knowledge of ceramics, assess the apprentice’s
suggestion.
[3 marks]

19
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12 Health scientists are interested in developing a new type of polymer to use as
drug packaging. They would like to use polypropene but need to produce it
before they can test how suitable it is as drug packaging.

The team of scientists carry out a reaction which produces polypropene. They
use two different temperatures and also try using a catalyst. The data from this
experiment are shown in Table 4.

Table 4: data from scientists’ experiments

Temperature (°C) |Was a catalyst | Rate of reaction | The percentage
used? (grams per of polypropene
second) in the final
product (%)
30 No 1.1 57
60 No 1.5 40
30 Yes 3.0 78

One of the scientists concludes they are happy that an addition of a catalyst
produces the best results.

With reference to collision theory and factors affecting rate of reaction, evaluate
the scientist’s conclusion.

Your answer should include reasoned judgements and conclusions.
[9 marks plus 3 for QWC]
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Section

This section is worth 20 marks, plus 3 marks for quality of written communication (QWC) and

C: Physics

use of specialist terminology.

Answer all questions in the spaces provided.

13

14

Which of the following is a property of mains electricity in the UK?

A Direct current
B Constant current of 50A
C  Frequency of 60Hz

D Voltage of 230V

Answer

Some radioactive isotopes have very high count-rates.

Define the term “count-rate”.

[1 mark]

[1 mark]

22
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15 Electromagnets are commonly used in diagnostics such as magnetic resonance
imaging (MRI).

A scientist is developing a new type of electromagnet. They begin by taking an
iron bar and placing it inside a coiled wire. Then a current is passed through the
coil.

The scientist records the magnetic field strength of the bar over a few hours and
plots the following graph shown in Figure 5.

Figure 5: magnetic field strength after applied current

Magnetic Field

Time (hours)

The scientist concludes that the current through the wire decreases over time.

Use the information from Figure 5 to explain the scientist’s conclusion.
[2 marks]

23
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16 One use of ultrasound is to provide images of organs which can be used to guide
surgeons during surgery.

A sonographer is conducting an ultrasound image of a patient’s kidney. They use
a high-speed sound wave with a velocity of 1560m/s and a wavelength of
0.00039m.

Using the following equation to help you, calculate the frequency of this sound
wave. You must show your working and provide the correct unit for frequency.

v=fA
[4 marks]

24
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17

A trainee is assisting a GP with a 15 year old patient suffering with a facial wart.
The GP is worried about scarring if the wart is removed by surgery.

The trainee decides to research complementary therapies. They find a study that
used microwaves to cure a verruca in a 41 year old male.

The study reported that the verruca was fully healed after 3 weeks, two
treatments were required and no scarring on the foot was present afterwards.

They think that as a verruca is type of wart, the same treatment could be
considered for their patient.

Using the information above, assess the use of microwaves as a treatment for
facial warts.
[3 marks]

Please turn over for the next question.

25
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18

Radioisotopes are commonly used to treat bone cancers and are absorbed by
bone cells. Each isotope emits energy destroying neighbouring cancerous cells.

A team of healthcare scientists are investigating three different radioisotopes for
bone cancer treatments.

These are:

e Radium-223 (*?°Ra)
e Strontium-89 (8°Sr)
e lodine-131 (131),

The scientists are provided with the following data shown in Table 5.

Table 5: preliminary data of the radioisotopes studied.

Radioisotope lonising Half-life (days)
radiation
emitted
22Ra alpha 11.4
895y beta 50.5
131 beta and gamma 8

A scientist suggests that 8°Sr is too dangerous to use because it has the longest
half-life.

With reference to your knowledge of ionising radiation, radioactive decay and
half-life, discuss the scientist’s suggestion.

Your answer must include reasoned judgements and conclusions.

[9 marks plus 3 for QWC]

26
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Section

This section is worth 18 marks, plus 6 marks for quality of written communication (QWC) and

D: Biology, chemistry and physics

use of specialist terminology.

Answer all questions in the spaces provided.

19

A 20 year old man requires an investigation of a possible tumour in the testes.
His medical records show that he has had metal plates inserted into the left side
of his pelvis.

The aim of the investigation is to produce a detailed image of the size and extent
of the possible tumour, its blood supply and relationship with the surrounding
tissue. This will then be used to plan suitable treatment.

Evaluate the use of the following diagnostic techniques in this situation:

. MRI
o X-ray
° Ultrasound.

Your response should include reasoned judgements and conclusions.
[9 marks plus 3 for QWC]

28
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20

It is essential to sterilise materials used in medicine. Inadequate sterilisation
could lead to the presence of pathogens which could enter the body and cause
disease.

High temperatures or chemical agents are often used to sterilise materials;
however, they cannot be used with temperature sensitive products intended for
human consumption, as they could damage the product or leave traces of toxic
chemicals behind.

During a discussion on infection control, a trainee health worker states:
‘lonising radiation could be used to sterilise these products, and gamma rays
would be much more suitable than alpha or beta radiation at preventing

contamination with causative agents of infection.’

Using the information provided and your knowledge of the properties and effects
of the different forms of ionising radiation, evaluate this statement.

Your response should include reasoned judgements and conclusions.
[9 marks plus 3 for QWC]

30
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