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Answer all the questions.
1  Appropriate laboratory procedures are essential at all times.

(@) For each of the following laboratory situations, state:

*  a potential hazard
. a risk linked to the hazard

. one control measure to minimise the risk.

(i) Working with swabs from a suspected case of food poisoning.

[3]

(ii) Investigating the cleaning activity of a biological washing powder.
[ = V= | (o [ EUROROR
RIS ettt e e e e e e ——aaae e e e e e — e aeaee e e e e nnanaaaaaaas
CoNtrol MEASUIE.......cceieeeeeeeeeeeee
[3]
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(iii) A radiographer looking for a possible fracture by producing an image of a patient’s
skeleton.
HAZAI ...ttt e e ettt e e e e e e e e e e e e aaaaaeeaaaa
Risk

(b) A forensic scientist is calibrating a pH meter for use in her analyses.

It is essential that the readings taken from the pH meter are accurate.

State three procedures she must follow to achieve this accuracy.

© OCR 2017 Turn over
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2 Olivia is analysing the lipids found in samples of a cosmetic.

(@) She carries out a preliminary analysis of the samples using chromatography.

She can choose to use either paper chromatography or thin-layer chromatography (TLC).

(i) What is the stationary phase in paper chromatography?

1]
(ii) State two stationary phases used in TLC.
e e e e e e e e aaaeaan
2 e e e e e aaaeaan
[2]
(iii) Discuss the advantages and disadvantages of both paper chromatography and
TLC.
[4]

© OCR 2017
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(b) Olivia uses a solvent system for TLC chromatography.

The solvent system contains the following solvents:

Hexane 60 parts
Diethyl ether 39 parts
Ethanoic acid 1 part

The chromatography tank requires approximately 150 cm? of the solvent system.

Calculate the required volume of hexane.

volume of hexane = .........cccevveivennnn. cm?

(c) Olivia locates the spots on the TLC plate using iodine vapour.

Suggest a non-destructive method of visualising the spots.

© OCR 2017 Turn over



6

(d) Olivia runs her chromatogram in the solvent.

The completed chromatogram is shown in Fig. 2.1.

=

start line

Fig. 2.1

solvent front
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To identify the spots, Olivia consults R, values from a published scientific paper.

The published R values are shown in the table below (Table 2.1):

© OCR 2017

Class of lipid R, value
Free fatty acids 0.54
Diglycerides (diacylglycerols) 0.42
Monoglycerides (monoacylglycerols) 0.20
Triglycerides (Triacylglycerols) 0.85

Table 2.1
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(i) Use Fig. 2.1 to complete the table below (Table 2.2).

Distance moved (mm)

SpotA 30
Spot B 39
Spot C
Spot D 76
Spot E 118
Solvent front

Table 2.2

www.xtrapapers.com

[1]

(ii) Use the values in Table 2.1 and Table 2.2 to complete the table below.

The identification of one of the spots is unknown.

Spot | Rualue | SUo5eslad denitcaton of
A
B
C
D
E

[2]

(iii) Suggest and describe an alternative method for identifying the spots.

© OCR 2017
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3 Mattis analysing a number of malt vinegar samples for their ethanoic acid concentration.

He titrates the samples against sodium hydroxide solution.

(a) Ethanoic acid is a weak acid. Matt decides to use an acid-base titration for his analyses.

Name the indicator to be used when titrating ethanoic acid.

Explain why.

(b) Matt monitors a titration using a pH meter.

He takes a series of readings while adding standardised 0.2 mol dm- sodium hydroxide
solution to 50 cm?® of a 10% solution of the vinegar.

His titration curve is shown in Fig. 3.1.

14

12

10

ph

0 10 20 30 40 50
volume of sodium hydroxide added (cm?)
Fig. 3.1
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Use Fig.3.1 to complete the sentences.
Before any sodium hydroxide solution is added, the solution in the conical flask is
described @as a ......cccccevvviiiiiiiiii .

After the initial increase in pH and some more sodium hydroxide is added, the curve

flattens out.

The solution at this flatter part of the curveiscalled a .........c....coeiiiiiiiiiiie. .
After a total of 25 cm? of sodium hydroxide has been added,

e is reached.

The solution is then described @S @ .......oevveiieeiieeeeee e .

The conical flask now contains @ mixture of .......coooveeeee i,

ANA e .

As more sodium hydroxide is added, the solution then becomes a

[6]

© OCR 2017 Turn over
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(c) Matt uses an autotitrator for the analyses.

Explain how an autotitrator works and why this method is preferred rather than using an
indicator.

© OCR 2017
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4 Anitka is a forensic palynologist.

She is examining pollen grains collected from the clothes of a suspected drugs dealer.

(@) An image of two of the pollen grains found is shown in Fig. 4.1.

Fig. 4.1

(i) What type of microscope was used to produce this image?

...................................................................................... [1]

© OCR 2017 Turn over
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(ii) Anitka is measuring the diameter of one of the pollen grains.

She uses a stage micrometer to complete this task.

stage micrometer

0 10 20 30 40 50 60 70 80 90100

The eyepiece graticule is used to make
measurements of a pollen grain

Fig 4.2

Calculate the diameter of the pollen grain shown in Fig 4.2.

Show your working.

diameter of pollen grain = ..........ccccooiviiinnen Mm

[3]

© OCR 2017



www.xtrapapers.com
13

(iii) Describe the stages in the calibration of the eyepiece graticule.

(iv) Draw a scale bar alongside the pollen grain in Fig. 4.3.

Use your calculated measurement for the diameter of the pollen grain in part (a)(ii)
to complete this task.

Fig. 4.3

Show your working.

[4]
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(b) Anitka then uses a different type of microscope to view some of the pollen grains.

One of her images is shown in Fig. 4.4.

[1]

(ii) Suggest three advantages of using this type of microscope to produce an image of
the pollen grain.

© OCR 2017
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5 Atiqis a technician at a water company.

He is testing for lead ions in water samples from water pipes in an old house.

(a) Atig completes a quick test on a water sample from the house using sodium hydroxide
solution.

(i) Describe what happens in the test if lead ions are present.

(ii) Write chemical equations for the reactions between lead ions and sodium hydroxide
solution.

(iii) Which other cation behaves in a similar way when sodium hydroxide solution is
added?

(b) Atiq analyses the water samples for cations using an inductively coupled plasma-atomic
emission spectroscopy (ICP-AES).

(i) Suggest why Atiq choses ICP-AES for the analyses.

© OCR 2017 Turn over



(ii) Atiq prepares a series of standard solutions from a stock solution.

(iii) The standard solutions are used to produce a calibration graph.

© OCR 2017
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The stock solution is bought from a standard supplier, and not prepared in the water

company laboratory.

Suggest two reasons why.

The data collected for the calibration plot are shown in Table 5.1.

Concentration of .
ey | sion
0.00 0.00
0.10 0.08
0.20 0.15
0.30 0.24
0.40 0.32
0.50 0.39
0.60 0.48
0.70 0.54
0.80 0.62
0.90 0.71
1.00 0.78
Table 5.1

On the graph paper on the opposite page draw a graph to show the calibration plot

produced by the data in Table 5.1.
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[4]
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6 Jason is a hospital technician.

He is culturing samples taken from a patient.

The samples are suspected of containing the pathogenic bacterium, Staphylococcus aureus.

(@) Throughout the procedure, Jason uses aseptic technique.

(i) Explain why aseptic technique is necessary under these conditions.

[2]
(ii) State two measures required to work aseptically.
L SRS RST
2 ettt e ettt e —eeea et e —eeaateetee e et e ateeanseeaneeanteeaseeenteeaneeeseeanneeteenneens
[2]
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(b) Jason uses a controlled airflow cabinet (Fig. 6.1) when preparing bacterial cultures.

P N

15

T
| /
el

sterile
gradulated
pipettes

§

\
\

\ 1 I
container ethanol liquid culture test adjustable media
for (70%) waste vessels tube volume
waste spray rack pipette
Fig. 6.1

(i) Explain the function of the controlled airflow cabinet (Fig.6.1).

(ii) Bunsen burners are often used to sterilise microbiological equipment.

Give three reasons why the use of Bunsen burners is not recommended in
controlled airflow cabinets.

© OCR 2017 Turn over
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(c) Describe how the following are sterilised before use.

(i) Graduated pipettes

[2]
(ii) Culture media
(iii) Test tube rack

END OF QUESTION PAPER
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ADDITONAL ANSWER SPACE

If additional space is required, you should use the following lined page(s). The question number(s)
must be clearly shown in the margin(s).
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