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INTRODUCTION
This resource brings together the questions from the June 2014 examined unit (R075/01), the marking guidance, the examiner’s
comments and the exemplar answers into one place for easy reference.
The marking guidance and the examiner’s comments are taken straight from the Report to Centre for this question paper.
The Question Paper and the Mark Scheme are available from Interchange.
The Report to Centre is available from: http://www.ocr.org.uk/qualifications/cambridge-nationals-science-in-the-workplace-level-12-j816/
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GENERAL EXAMINER COMMENTS ON THE PAPER
This examination provides candidates with opportunities to
demonstrate their knowledge and understanding of the ways
scientists obtain, analyse and communicate information using the
context of the analytical techniques they have experienced in unit
R074.
Where questions were structured, candidates were able to
demonstrate their knowledge and understanding and performed
better than on those questions requiring an open response (eg
2bii and 2c). It was clear that centres had appropriately entered
candidates who were suited to the structured approach of this
Level 1 paper. The language used in questions was appropriate and
there was no evidence that candidates did not have sufficient time
to complete the examination as most questions were attempted.
Most candidates seemed to have a calculator which they used for mathematical aspects of the paper where it was good practice to
write down the steps carried out in a calculation to gain partial credit for correct data interpretation if the final answer was incorrect
(eg Q4 biv).
Candidates read questions requiring more than one response carefully and most selected the correct number of responses required
(eg Q4 cii).
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Question 1 (a) and (b)
Answer all the questions.
1 Charles is a farmer.
He tests the pH value of his soil.
This helps him decide which crop will grow best.
Crop

Best soil pH

Wheat

6

Barley

7

Chick peas

8

He tests his soil with universal indicator.
Here is the colour chart he uses
4

5

6

7

8

9

10

red

orange

yellow

green

green-blue

blue

blue-black

(a) Charles tests his soil.
The universal indicator goes green-blue.
(i) What is the pH of his soil?

8

[1]

.............................................................................
(ii) Which is the best crop for his soil?

Chick peas

.............................................................................

[1]

(b) Charles does the pH test three times.
He gets the same result each time.
Which word best describes the results?
Put a ring around the correct answer.
			

accurate		

precise		

repeatable		

reproducible

[1]

Mark Scheme Guidance
1 (ai)

Allow ecf from part (i).

Examiner comments
Part (a) was very well answered where candidates were required to use the pH scale. Candidates need to have a more secure
knowledge of scientific terms relating to the measurement of results as there was confusion particularly relating to the terms
‘accurate’ and ‘repeatable’ in (b).
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Question 1 (c)
(c) (i) Elsie works at an agricultural college.
		

She tests the soil using the same method as Charles.

		

She gets the same results.

		

Which word best descibes the results of Charles and Elsie?
Put a ring around the correct answer

			

accurate		

precise		

repeatable		

[1]

reproducible

(ii) Elsie also uses a pH meter to test the soil.
Suggest why she does this?

Confirm result using second method
............................................................................................................................................................................................................................................. [1]
(d) Charles needs to know more before he decides which is the best crop to grow.
(i) Suggest another piece of information he needs.

Soil type
..............................................................................................................................................................................................................................................
Other example answers:
.............................................................................................................................................................................................................................................. [1]

•
•
•
•

Rainfall
How quickly it grows
Price
Profit

•
•
•
•

Demand
Pests
Diesease resistance
Other necessary
elements in soil

(iii) State how he could get this information.
..............................................................................................................................................................................................................................................
Other example answers:

• Use internet
[1]
..............................................................................................................................................................................................................................................
•

Do another experiment

Total [7]

Mark Scheme Guidance
1 (cii)

Allow quicker/more accurate/easy/more precise.
Do NOT allow better.

Examiner comments
Candidates need to have a more secure knowledge of scientific terms relating to the measurement of results as there was confusion
particularly relating to the terms ‘accurate’ and ‘repeatable’ in c (i). The use of a second method to confirm experimental results was
better understood in (cii) and many candidates gave realistic responses regarding useful extra information in parts (di) and (dii).
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Question 2 (a)
2 Sunita is a science technician.
She finds two unlabelled bags of white powder.
The white powder could be:
		 either barium carbonate, or sodium carbonate, or sodium chloride.
(a) Sunita does a flame test on each powder.
(i) Explain how the flame test will show her whether the cation in each powder is barium or sodium.

Sodium is yellow/orange
.............................................................................................................................................................................................................................................
Barium is green

.............................................................................................................................................................................................................................................
.............................................................................................................................................................................................................................................
............................................................................................................................................................................................................................................. [2]
(ii) Which of the following words best describes the results obtained from the flame test?
Put a ring around the correct answer.
				qualitative		quantitative		relative

[1]

Mark Scheme Guidance
2 (ai)

Allow colour (of flame).
Allow different elements/cations give different colours.

Examiner comments
This question covered the experimental procedures involved in carrying out flame tests where candidates knew that flames change
colour but recall of actual colours was less certain (part (ai). They often confused the terms quantitative and qualitative in part aii in
relation to the flame test.
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Question 2 (b)
(b) Sunita tests each powder and finds that the anion is a carbonate.
(i) What is the test for a carbonate?
Put a tick () in the box next to the correct answer.
Anion Test
add dilute acid to the powder



add dilute barium chloride to a solution of the powder
add dilute silver nitrate to a solution of the powder
[1]
(ii) In the test, the carbonate fizzes and gives off a gas.
Describe the test to show that this gas is carbon dioxide.

Use lime water

.............................................................................................................................................................................................................................................

Goes milky/white precipitate/cloudy
.............................................................................................................................................................................................................................................
.............................................................................................................................................................................................................................................
............................................................................................................................................................................................................................................. [2]

Examiner comments
Parts (bi) and (bii) indicated that candidates need a better knowledge of standard laboratory tests as ticks seemed randomly placed
in (bi) and only the best candidates could recall the limewater test for carbon dioxide in (bii).
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Question 2 (c)
(c) For each flame test Sunita uses the following apparatus:
•
•
•
•

platinum wire loop
concentrated hydrochloric acid
bunsen burner
clean beakers.

Describe how Sunita carries out the flame test and explain how she avoids contamination of the powder samples.
		

The quality of written commnication will be assessed in your answer.

Procedure - dip platinum loop in powder beacker

.............................................................................................................................................................................................................................................

Contamination avoidance - put some of the powder from the bag in a clean beaker.

.............................................................................................................................................................................................................................................

Explanation - putting some powder in clean beaker avoids contamination of
.............................................................................................................................................................................................................................................
bag of powder

.............................................................................................................................................................................................................................................
Other example answers:
.............................................................................................................................................................................................................................................

Procedure
• Put loop into flame
.............................................................................................................................................................................................................................................
• Observe colour of flame
.............................................................................................................................................................................................................................................

............................................................................................................................................................................................................................................

Contamination avoidance
.............................................................................................................................................................................................................................................
• Dip platinum loop in acid
[6]
• Check no colour in flame
.............................................................................................................................................................................................................................................
Explanation
• Dipping platinum loop in acid and heating
cleans loop/removes traces of previous test

10
10

Total [12]
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Mark Scheme Guidance
This question is targeted at grades up to D.
Level 3 (5 – 6 marks)
Gives the steps in procedure in the correct order AND explains at least one way of avoiding contamination.
No significant errors in science or use of scientific terms.
Quality of written communication does not impede communication of the science at this level.
Level 2 (3 – 4 marks)
Gives most of the steps in procedure in the correct order AND describes one way of avoiding contamination.
Some errors in science.
Quality of written communication partly impedes communication of the science at this level.
Level 1 (1 – 2 marks)
Some steps in the procedure are given but may not be sequenced correctly OR describes one way of avoiding contamination.
Quality of written communication impedes communication of the science at this level.
Level 0 (0 marks)
Insufficient or irrelevant science.
Answer not worthy of credit.

Examiner comments
Part (c) required an extended answer which provided candidates with an opportunity to describe fully the flame test procedure they
would have carried out in the laboratory. The best answers were clearly ordered and included an explanation of how and why the
wire loop was cleaned; others described the procedure but did not provide any explanation as required by the question.

11
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Question 3 (a)
3. The Food Standards Agency suspects that some fast food outlets add more water to their vinegar than they should.
George tests some samples of vinegar in a laboratory.
He titrates vinegar with sodium hydroixide.

sodium hydroxide

vinegar
(a) Vinegaris a weak acid. Sodium hydroxide is a strong base.
What indicator should George use for his titration?
Put a tick () in the box next to the correct answer.
bromothymol blue
methyl orange
phenolphtalein



[1]

Examiner comments
Many candidates selected the correct indicator to use in a weak acid strong base titration but as in the January examination
bromothymol blue was the usual incorrect choice in (a).

12
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Question 3 (b)
(b) Vinegar is a solution of ethanoic acid in water.
George performs his titrations by:
•

dissolving 2.0g of ethanoic acid in 100ml of water to produce an acid solution

•

taking 25ml of this acid solution and putting it in a beaker

•

titrating the sodium hydroxide into the acid solution

•

repeating the procedure using three 25ml samples from the same acid solution

•

repeating the whole procedure for 4.0g, 6.0g and 8.0g of ethanoic acid.

(i) Use words from this list to complete the sentences.
		
controlled		dependent		fair		independent		 qualitative

independent
In these titrations the mass of ethanoic acid dissolved in 100ml of water is the .......................................................
variable.
dependent
The volume of sodium hydroxide titrated is the .......................................................
variable.
controlled
25ml of acid solution is put into the beaker for each titration. This is an example of a .......................................................
variable.
[3]
(ii) Why did George repeat the procedure using three 25ml samples from the same acid solution?

Evaluate repeatability

..........................................................................................................................................................................................................................................................

[1]

Other example answers:

•
•
•

Take mean
Check results
To make it more reliable

Mark Scheme Guidance
3 (bii)

Do NOT allow fair test / accurate.

Examiner comments
Candidates’ knowledge of variables in experiments was tested in (bi) where the main confusion was in being able to recognise an
independent variable which was usually incorrectly described as ‘dependent’.
In part (bii) many candidates did not understand the purpose of repeating a procedure and did not provide an answer or often
referred to fair testing which seems to be a default answer to this type of question.
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Question 3 (c)
(c) This is the calibration graph George gets from his results of titrating ethanoic acid with sodium hydroxide.

mass
in in
100ml
of water
in gin g
massof
ofethanoic
ethanoicacid
aciddissoved
dissolved
100ml
of water
Here are the results of tests from three food outlets:
Food outlet
Allgoods

McNairs

Scrumpi’s

mean volume of sodium hydroxide to neutralise
25ml of vinegar

30ml

15ml

22ml

mass of ethanoic acid dissolved in 100ml of water

6.0g

3.0 (g)
..........................

4.4 (g)
..........................
[2]

(i) Use the calibration graph to complete the table above.
(ii) Vinegar with less than 4.0g of ethanoic acid in 100ml has too much water added.

McNairs (too much)
Which outlet has added too much water? ..............................................................................
Allgoods (strongest)
Which outlet has the strongest vinegar? .............................................................................

[2]

Mark Scheme Guidance
3 (ci)

Allow 2.9 - 3.1 (g)
Allow 4.3 - 4.5 (g)

Examiner comments
The data interpretation required in parts (ci) and (cii) was often answered well as candidates were able to take readings from a graph
and use them to make a decision based on a given fact.
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Question 3 (d)
(d) George also tests vinegar from a fourth outlet.
Here are his results for the titrations of 25ml of vinegar.
Test 1

Test 2

Test 3

Test 4

22.0

22.5

15.0

22.1

Volume of sodium hydroxide to neutralise
25ml of vinegar

Calculate the mean and range of the data in the table, and decide if the vinegar has got too much water in it.
Explain your answer.
		

The quality of written commnication will be assessed in your answer.

Ignoring test 3 - range 22.0 to 22.5/05
.............................................................................................................................................................................................................................................
Mean 22.2
.............................................................................................................................................................................................................................................
Not watered down
.............................................................................................................................................................................................................................................
.............................................................................................................................................................................................................................................
Other example answers:

Ignoring test 3
.............................................................................................................................................................................................................................................
•

Omit 15.0

.............................................................................................................................................................................................................................................
• Test 3 is outlier/made mistake in reading

• Use of graph
.............................................................................................................................................................................................................................................
............................................................................................................................................................................................................................................
Not ignoring test 3

• Range 15.0 to 22.5/7.5
.............................................................................................................................................................................................................................................
•
•
•
•

Mean 20.4
Include all tests
Poor quality due to large range
Not watered down

............................................................................................................................................................................................................................................. [6]
Total [15]
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Mark Scheme Guidance
This question is targeted at grades up to D.
Level 3 (5 – 6 marks)
Calculates BOTH range and mean rejecting outlier AND concludes that it is not watered down.
Quality given and decision made. No significant errors in science.
Quality of written communication does not impede communication of the science at this level.
Level 2 (3 – 4 marks)
Calculates BOTH range and mean AND concludes that is it not watered down.
Some errors in the use of scientific terms.
Quality of written communication partly impedes communication of the science at this level.
Level 1 (1 – 2 marks)
Calculates EITHER range or mean OR takes one value to make a conclusion.
Quality of written communication impedes communication of the science at this level.
Level 0 (0 marks)
Insufficient or irrelevant science.
Answer not worthy of credit.

Examiner comments
Part (d) required candidates to give an extended answer where they had to calculate the mean and range from a short set of
experimental results which included an outlier. The purpose of this was to provide an opportunity for candidates to identify the
outlier and ignore it in their calculations and this was a feature of the best answers. However, some of these better answers still
included the outlier in working out the range; it should be appreciated that it should be totally ignored as the result has been
excluded. Most candidates’ marks were limited because they did not recognise the outlier and included it in calculations. Candidates
should appreciate that as the use of data is a key aspect of this course that the quality of the data should be assessed before it is
used in calculations. The final aspect of this answer required candidates to use their mean value and the graph in (c) to find the
mass of ethanoic acid dissolved in vinegar and consequently assess its quality and this was a feature of the best answers. In other
answers there was some confusion as candidates seemed to misinterpret a statement about the quantity of ethanoic acid in vinegar
and thought that if it had more than 4g it contained too much water. Some incorrectly used the range rather than the mean which
could have simply been because it was easier to fit that value to the graph to find an answer.

16
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Question 4 (a)
4

Philip works in the laboratory of a company making fruit and vegetable drinks.
He investigates the types of sugar in the drinks.
He uses chromatography to do this, as shown in the diagram.

paper
drink
spot

pencil
line

solvent
(a) Look at the diagram and identify the stationary and mobile phases.
Draw a straight line from each phase to its component.
Phase

Component

Stationary

drink spot

Mobile

paper

pencil line
[2]
solvent

Examiner comments
This question allowed candidates to demonstrate their knowledge and understanding of the process of chromatography. Part (a)
indicated that candidates might be familiar with the technique but are not very familiar with the terminology used. The mobile
phase was most often correctly recognised while the pencil line was a common incorrect answer for the stationary phase. Many
candidates drew lines to link up two components to each phase rather than just one.

17
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Question 4 (bi) and (bii)
		

He tests drink 1, drink 2 and fructose. He puts a drop of each on the pencil line.

		

Here is the chromatogram he produces.

solvent
reached this
line

10
9
8
7
6
5
4
3
2
1
0
cm

drink 1

drink 2

fructose

scale
(b) (i) Decide whether these statements are true or false.
Put a tick () in one box in each row.
True

		

Drink 1 contains more than one substance



Drink 1 contains fructose.



False

[2]

(ii) Philip uses fructose as a standard reference.
Explain what is meant by standard reference.

Known sugar/value (1 mark) for comparison (1 mark)

............................................................................................................................................................................................................................................
.............................................................................................................................................................................................................................................
............................................................................................................................................................................................................................................. [2]

Examiner comments
In part (bi) many candidates were able to correctly interpret a chromatogram. The meaning of a standard reference was not well
known in part (bii); some knew that it was used to compare results but very few stated that it was a substance with a known value.

18
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Question 4 (biii) and (biv)
		

(iii) The Rf value for each spot can be calculated by using the formula
Rf value =

distance moved by drink spot
distance moved by solvent

Use the scale on the chromatogram diagram to calculate the Rf value for the lower spot of drink 1.
Show your working.

3.0/10 (1 mark) 0.3 (1 mark)
[2]
						Rf value = ............................................................................................................
		

(iv) Philip looks in a data book for Rf values of other types of sugar.
Type of sugar

Rf value

sucrose

0.36

galactose

0.30

maltose

0.25

Use your calculated value of Rf for the lower spot of drink 1 to identify which type of sugar it is likely to be.
Explain your answer.

Galactose (1 mark)
Name of sugar ........................................................................
The Rf values match (1 mark)
Explanation .............................................................................................................................................................................................................
.............................................................................................................................................................................................................................................

[2]

Mark Scheme Guidance
4 (biii)

Allow 0.28 to 0.32.
0.3 without working gets 2 marks.

4 (biv)

Allow ecf from b(iii).
Allow nearest sugar within 0.04.

Examiner comments
Parts (biii) and (biv) were answered well as many were able to calculate the Rf value, identify the sugar from a table and provide a
correct explanation.

19
19

OCR LEVEL 1/2 CAMBRIDGE NATIONALS IN SCIENCE IN THE WORKPLACE

UNIT R075/01 COMBINED FEEDBACK

Question 4 (ci)
(c) (i) Philip, Edward and Ann, discuss the results for drink 2.
solvent
reached this
line

10
9
8
7
6
5
4
3
2
1
0
cm

drink 1

drink 2

fructose

scale

		

They say why they think there is a bigger spot for drink 2.
Philip
This shows that drink 2
contains more fructose
than drink 1.

		

Edward
There may be another
type of sugar in drink 2
as well as fructose.

Ann
You must have used a
bigger drop of drink 2
on the pencil line than
drink 1.

Who do you agree with? Put a ring around your choice.

				

		Philip		Edward		Ann

Give a reason for your choice.
		

Another sugar present with similar Rf/ Rf of about 0.3 (1 mark)

[2]

Mark Scheme Guidance
4 (ci)

Do NOT allow Philip or Ann.
Allow answer saying why Philip AND Ann are wrong.

Examiner comments
The statement made by Edward in (ci) was often correctly identified but few candidates were able to offer a clear explanation as to
why they had made that choice.

20
20

OCR LEVEL 1/2 CAMBRIDGE NATIONALS IN SCIENCE IN THE WORKPLACE

UNIT R075/01 COMBINED FEEDBACK

Question 4 (cii) and (ciii)
(ii) Philip decides to test drink 2 using a different solvent.
			

Here are some reasons why he decides to use a different solvent.
Put a tick () against the two best reasons which explain why.
Different solvents move at different speeds up the paper.
The Rf value for a sugar depends on the solvent.



It gives more data about the sugars present.



It makes it a fair test.

[2]

(iii) Name another piece of apparatus Philip could use to identify the sugars in the drinks.

Gas chromatography/GC/HPLC/mass spectrometer (1 mark)

.............................................................................................................................................................................................................................................
How would this apparatus improve the conclusion?

More sensitive (1 mark)

.............................................................................................................................................................................................................................................
.............................................................................................................................................................................................................................................

[2]

Total [16]

Mark Scheme Guidance
4 (ciii)

Allow clinisticks/clinistix.
Allow precise/accurate/gives more evidence/less human error.

Examiner comments
Candidates often showed an understanding of the reasons for repeating the experiment with a different solvent, usually selecting
the reason ‘to get more data’.
In part (iii) fewer candidates were familiar with an alternative experimental method of identifying sugars; the most common answer
referred to the technique of gas chromatography.
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