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1 Beth is a forensic scientist.
She is called out to a crime scene where she uses swabs to collect blood samples.
The blood samples will be sent to the laboratory for analysis.

The results of the tests can be used as evidence in court.

(a)
(i) State one hazard that each blood sample presents to Beth.
................................................................................................................................................ [1]
(if) Name one item of PPE that Beth should wear to minimise this hazard.
................................................................................................................................................ [1]
(iii) Explain the difference between a hazard and a risk.
................................................................................................................................................ [2]
(b) Beth puts each swab inside a separate tube.
She then puts each tube inside a bag.
She seals each bag, labels them all and sends them back to the laboratory where they are
stored in a fridge before being analysed.
(i) Suggest two things Beth should include on the labels of the blood sample bags.
1 PO OPRPRPPSRPPR
USSP OURROTSPPIN
[2]
(i) Suggest two reasons why the evidence bags must be sealed before they are transported.
1 RSSO PSRRI
2 et e e h e oo oA et e e eaeee ettt eaReeeeaheeeateeeeaaeeeeseeeaheeeereeeabeeeaneeeanreaeas
[2]
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(iii) Explain why the swabs are stored at low temperatures while they are waiting to be analysed.

................................................................................................................................................ [2]
(c) The laboratory she works in contains many chemicals. There are rules about how these
chemicals must be labelled, stored and disposed of.
(i) Draw lines to link the type of chemical to the correct storage location.
Chemical Storage location
Concentrated hydrochloric acid Flammables cupboard
Ethanol Toxic chemicals locker
Sodium cyanide Corrosives cupboard
[2]
(ii) Draw lines to link the type of waste to a standard disposal method.
Type of waste Standard disposal method
A shattered beaker Pour down a designated sink
The sample swabs Place in a broken glassware box
1 moldm™3 hydrochloric acid Place in an autoclave
[2]
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4

2 Digoxin is a medication used to treat various heart conditions. It belongs to a group of
chemicals called alkaloids.

Digoxin and other alkaloids can be extracted from the leaves of some plants using solvents.

The extracted mixture of alkaloids can then be separated using HPLC.

(a)
(i) State what HPLC stands for.

(if) A partially labelled block diagram of an HPLC system is shown below.

Sample

Solvent Data display
reservoir
Waste

Four labels have been done for you.

Identify A, B, C and D using words from the list below.

detector HPLC column pump sample injector

© OCR 2024
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(b) Mia and Kofi work for a pharmaceutical company. They are using HPLC to separate alkaloids
extracted from plants.

An HPLC chromatogram of extracted alkaloids is shown below.

The peak that Mia and Kofi think is digoxin is labelled E.
/ E

N J\/\/L

I
0 5 10 15 20
Retention time / minutes

Relative absorbance

(i) Estimate the retention time of the peak labelled E.

(ii) Mia thinks there are eight different alkaloids in the extract.

State how the chromatogram shows this.

(iii) Use the chromatogram to explain how the relative amount of digoxin in the sample can be
determined.

© OCR 2024 Turn over
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(c) The alkaloids extracted from plants can be positively identified using MS.

(i) Putafing)around the correct meaning of MS from this list.

Mass spectrometry Mass standards
Measurement standards Molar spectrometry
1]
(if) A series of five steps occur inside an MS machine.
Number the steps in the order they occur. The first one has been done for you.
Steps Order
Fragmentation
lonisation 1
Detection
Deflection
Acceleration
[2]
(iii) The spectrum obtained for digoxin is shown below.
100 —
Relative
abundance g5g _
| | | |
0 | | |
0 200 400 600 800
m/z
Use the spectrum to estimate the molar mass of digoxin.
.......................................................... gmol™' [1]

© OCR 2024
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(a)

(i)

(i)

8

Jane and James are laboratory technicians working for a chemical company that
manufactures household cleaners.

The active ingredient in drain cleaners is sodium hydroxide, NaOH.

They plan to do a titration with hydrochloric acid, HC/ to determine the concentration of NaOH
in a drain cleaner.

They need to use the following equations in their calculations.

. . -3 . 3
concentration in mol dm ™ X volume in cm
«  Number of moles = 1000

* Concentration in gdm‘3 = concentration in moldm™ X molar mass in g mol™

For the titration they need a 0.100 mol dm~2 solution of HC/ which they make from
concentrated (12.05mol dm‘3) hydrochloric acid.

Calculate the volume, in cm3, of 12.05moldm™ hydrochloric acid that contains 0.100 mole of
HCI.

VOIUME = e cm® [1]

Complete the sentences below using words from the list.
1 dm® measuring cylinder 10 cm® graduated pipette 1 dm?® beaker
1 dm? volumetric flask 10cm?® measuring cylinder 10 cm® beaker

1. The volume of concentrated HC/ calculated in (a)(i) should be measured using

2. The correct volume of concentrated HC/ should be transferred to

B e and made up to 1dm? with distilled water.

[2]

© OCR 2024
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(b) Jane and James dilute 50 cm? of drain cleaner by a factor of 5.
They then do a titration with the diluted drain cleaner.

They use the following method for the titration:

«  Transfer 25.0 cm® of the diluted drain cleaner into a conical flask.
* Add 3 drops of a suitable indicator.

«  Fill a burette with 0.100 moldm™ HC.

+ Titrate the diluted drain cleaner against the 0.100 mol dm™ HCI.

(i)* Describe and explain the steps the technicians should take to ensure that their results are as
accurate as possible.

Include the name of the apparatus they would use to measure out the 25.0 cm? of diluted drain
cleaner, and the name of a suitable indicator.

© OCR 2024 Turn over
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(i) The technicians obtained the following results.

Bough Titration 1 Titration 2 Titration 3
Titration
readﬁ:;a;cm3 32.60 32.50 32.60 32.50
reacliri‘lr:tsliallcm3 0.00 0.20 0.05 0.10
Titre 1cm® | e | e | e | e

Complete the table, state which titres are concordant and explain how the technicians should
use their results to calculate the mean titre.

© OCR 2024
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(c) Complete steps (i) to (iv) to calculate the concentration of NaOH in the drain cleaner.

(i) Use the mean titre to calculate the number of moles of HC/ used in the titration.

(ii) In the titration, 1 mole of HC/ neutralises 1 mole of NaOH.

Use your answer to (c)(i) to deduce the number of moles of NaOH in 25.0 cm® of the diluted
drain cleaner.

................................................................................................................................................ [1]
(iii) Calculate the number of moles of NaOH in 1 dm?® of the diluted drain cleaner.

................................................................................................................................................ [1]
(iv) The drain cleaner was originally diluted by a factor of 5.

The molar mass of NaOH is 40.0g mol™".

Calculate the concentration of NaOH in gdm‘3 of the undiluted drain cleaner.

Give your answer to 3 significant figures.

Concentration of NaOH ..., g dm™3 [2]

© OCR 2024 Turn over
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(a)

(i)

(ii)

(iii)

(iv)

12

Radiographers can use ultrasound and X-ray images to reveal structures hidden inside the
human body.

An ultrasound scanner being used on a patient’s abdomen is shown below.

A

-

Complete the following sentence.

Ultrasound waves are sound waves With @ freQUENCY ..............uuvvvviiviiiiiiiiiiiiieiiieiiesieeneennnen,

than the range of human hearing. [1]

Name the part labelled A.

Tick (v') one box that best describes the function of the part labelled A.

To direct the ultrasound into the patient and receive the
reflected ultrasound from the patient.

To direct the ultrasound into the patient’'s abdomen.

To produce the ultrasound image.

To receive the reflected ultrasound from the patient.

[1]

Name the substance labelled B.

© OCR 2024
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(b) An ultrasound scan of a 12 week foetus is shown below.

© OCR 2024 Turn over
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(c) Animage of a patient having an X-ray scan is shown below.

F
G
(i) Complete the sentence below using words from this list.
electromagnetic high longitudinal low medium sound

XTQYS @€ ...t ENEIGY ettt

waves used for medical diagnosis.

(ii) Name the part labelled F.

© OCR 2024
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(iii) Tick (v') one box that best describes the function of the part labelled F.

To detect the X-rays that leave the patient.

To produce X-rays and direct them to the patient.

To produce X-rays and to detect the X-rays that leave
the patient.

To reflect X-rays.

[1]

(iv) Name the part labelled G.

(v) Tick (v') one box that best describes the function of the part labelled G.

To detect the X-rays that leave the patient.

To generate the X-ray image.

To produce X-rays and direct them to the patient.

To produce X-rays and to detect the X-rays that leave
the patient.

[1]

(d) Explain why pregnant women are more likely to be scanned using ultrasound rather than
X-rays.

© OCR 2024 Turn over
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5

(@) A group of students has been asked to identify two ionic compounds: X and Y.

The tests they plan to use are:
*  Flame test

* Barium chloride test

* Sodium hydroxide test

* Silver nitrate test.

(i) The table shows steps for the sodium hydroxide test.

Number the steps in the order they occur. The first one has been done for you.

Step Order

Add a few drops of aqueous sodium hydroxide.

Add the aqueous sodium hydroxide until it is in excess and record the
result.

Dissolve a small quantity of the unknown solid in distilled water. 1

Place about 5 cm? of the solution into a test tube.

Record the colour of any precipitate that is formed.

(ii) The students obtained the following results.

Test Results for compound X | Results for compound Y

No change to normal

Flame test Lilac flame
flame colour

Addition of aqueous

barium chloride No precipitate White precipitate

Addition of aqueous Green precipitate which

. . No precipitate is insoluble in excess
sodium hydroxide NaOH(aq)
Addition of aqueous silver Yellow precipitate No precipitate

nitrate

Use the results to identify compounds X and Y.

(O] g aTo o101 0.

(@70 g aTo o101 N 0N

© OCR 2024
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(iii) The students were then asked to show that a third compound, Z, contained carbonate ions.

Describe the test they would use and what they would observe.

(iv) Put aaround the correct formula of the carbonate ion.

CO;” co* co,* CO,* [1]

Question 5(b)(i) begins on page 18

© OCR 2024 Turn over
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(b) Cadmium is a metal that is toxic to humans. Some food contains very small amounts of
cadmium ions.
For milk to be safe to drink, the concentration of cadmium ions must be below 10 pgdm™.

Analytical laboratories use ICP-AES to determine the concentration of cadmium ions in
samples of milk.

(i) Atechnician working in the analytical laboratory first produces a calibration graph.

The technician uses ICP-AES to measure the intensity of the emitted radiation using four
different concentrations of cadmium ions.

The technician starts by preparing a solution with a cadmium ion concentration of 20 pug dm=3.

What technique is used to prepare the other solutions for the calibration?

................................................................................................................................................ [1]
(ii) The technician obtains the following calibration graph.

0.09

0.08 y_

0.07

/|
0.06 »
4//
0.05 i
//
Relative 0.04 //’/
signal intensity ~ 0.03 ///
/
0.02 = =
//
0.01 A
0
0 5 10 15 20 25
Cadmium ion concentration (ng dm=2)

The technician then prepares and analyses a sample of milk using ICP-AES.
The relative signal intensity was found to be 0.032.
Explain if the milk is safe to drink. Show your working on the graph.
................................................................................................................................................ [3]

© OCR 2024
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(iii) ICP-AES is used to identify many different metals, but AES can only identify a small number of
metals.

Put a(fingdaround each cation in the list below that can be identified using AES.

Turn over for the next question
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6 Vaccines for influenza (flu) can be manufactured in eggs using the following steps:
* Injecting eggs with live influenza virus
*  Allowing the virus to multiply inside the eggs
»  Purifying the influenza virus from the eggs
* Processing the virus so that it is attenuated (no longer harmful to humans)

* Packaging the attenuated virus (vaccine) into glass vials.

(@) The figure below shows influenza virus being injected into an egg.

e

What is the most effective way of sterilising the surface of the eggs?

Tick (v) one correct method.

Autoclaving the eggs.

Irradiating the eggs with gamma rays.

Wiping the eggs with a disinfectant.

[1]

© OCR 2024
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(b) The influenza-inoculated eggs are then incubated in a clean room, as shown below.

(i) Bacteria can contaminate the virus-inoculated eggs.

Suggest how the number of bacteria in the air of the clean room could be reduced.

(iii) Name three pieces of PPE that can be seen in the figure that would prevent contamination of
the employee by virus particles in the air.

et ettt eeeteeeeeeteeeateeeteeeeeeaseeeseeeaseeeteeaseeeteeaseeaseeeteeaseeeseeaneeeaseeanseeaneeenneeaseeenneeaneeannn
2 ettt e et ettt e teeeteee—ee ettt eteeeateeaeeeateeaeeeaseeeseeaseeaneeaneeeteeeneeeaneeenneenneeannan
B et et oot eeeeMeeeeoteeeeMeeeeteeeeefeeeeeeessteeessesessstiesseeessseeessseeaseeeeasteiasseeiaetesaeeeineeeanseeeanns
3]
(iv) Suggest another reason for the employee wearing the PPE in the figure.
................................................................................................................................................ [1]

© OCR 2024 Turn over



22
(c) The influenza virus can be observed using a transmission electron microscope (TEM) or a
scanning electron microscope (SEM).

Transmission electron microscopes and scanning electron microscopes have different
features.

Put ticks (v') in the correct boxes to indicate the features of the two types of microscopes.

Feature TEM SEM

Electrons are reflected off the surface of the virus.

The image produced is two dimensional.

Maximum magnification can be up to x 50 million.

A typical resolution of 0.4 nm is achieved.

[3]

(d) Some new influenza vaccines are produced by growing influenza viruses in animal cells that
are being grown in sealed bioreactors, as shown below.

Explain why this new production method is safer for employees than the older method.

© OCR 2024
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(e) Give three examples, other than vaccine and pharmaceutical production, of laboratory work
where aseptic technique is required.

END OF QUESTION PAPER
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EXTRA ANSWER SPACE

If you need extra space use these lined pages. You must write the question numbers clearly in
the margin.
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