Practical Skill Exam Questions

Q1.
 
Some plants are adapted to grow in shady conditions.
A study was carried out to compare the effect of growing in different light intensities on rates of photosynthesis of plants.
The plants are rated for levels of shade tolerance.
Plant seedlings of nine species were grown in either 25% or 5% of full sunlight. All other abiotic factors were controlled.
These seedlings were grown for six weeks and then exposed to full sunlight for 15 minutes. The rate of photosynthesis was measured during the exposure to full light.
The table shows the results of this investigation for four species of plant.
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* Differences in the rate of photosynthesis may be due to the light-dependent reactions in chloroplasts.
Devise an investigation to compare the rate of the light-dependent reaction in shade tolerant and shade intolerant plants grown at different light intensities.
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(Total for question = 6 marks)
 


Q2.
 
*Lead ions can be toxic to plants.
Different plants are killed by different concentrations of lead ions.
The toxic concentrations for different plant categories are shown in the table.
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Devise a laboratory investigation to determine the tolerance category of tomato plants to lead ions.
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Q3.
 
Lipoprotein lipase is an enzyme found in different tissues including the brain.
Lipoprotein lipase can be extracted from brain tissue to investigate the effect of temperature on the rate of reaction of this enzyme.
(i)  State what is meant by the term Q10 temperature coefficient.
(1)
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(ii)  Devise an investigation to determine Q10 for an extract of lipoprotein lipase enzyme.
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Q4.
 
Kapok (Ceiba pentandra) is a tree. 
Kapok produces seed pods containing waxy fibres made of cellulose covered in lignin. 
These fibres are used as fillings for cushions.
(i)  Describe the arrangement of glucose monomers in a cellulose molecule.
(2)
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(ii)  Devise a method to find the relationship between the actual diameter and the tensile strength of kapok fibres.
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Examiner's Report

Q1.
 
This level-based question asked candidates to compare the rate of photosynthesis in two types of plant at different light intensities. They were expected to use the Hill reaction.
Many candidates gave a Level 2 answer, using both types of plants at different light intensities, and correctly describing the Hill reaction. The better candidates were able to achieve Level 3.
Candidates who simply described the Hill reaction were limited to Level 1 as they were not modifying the investigation or making any linkages or scientific reasoning.
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Results Plus: Examiner Comments
A response that correctly describes using the Hill reaction on the two types of plants at different light intensities. Factors that need to be identified are clearly described. The role of DCPIP is explained. 
 Level 3 – 5 marks

 
[image: ]
Results Plus: Examiner Comments
A good level 2 answer. 
 4 marks.

 
 


Q2.
 
In this experimental design question the investigative context related to the tolerance of tomato plants to toxic lead ions. Generally the responses showed a good understanding of the importance of controlling variables and of repeats, and sensible practical setups were described involving tomato plants grown with different concentrations of lead. In many cases the method involved growing the plants in soil, but use of mineral ion solutions (a Core Practical technique) would allow for tighter control of variables and aid the measurement of the dependent variable (DV). In many cases a specific and measurable DV was not identified, perhaps because candidates were unsure how to measure whether the plant was alive; the examiners were willing to accept any reasonable measurements suggested by candidates, length or mass being typical examples (with a decrease taken to indicate the death of the plant). Most answers focused on the control of variables and the practical details of the method, placing most candidates at level 2.
Many candidates lost sight of the fact that the objective of the investigation was very specific: to determine the tolerance category of the tomato plants. Numerical data regarding lead concentrations was provided so it was expected that these be taken into account, firstly in the experimental method devised and secondly in the clear description of how the results would be used to determine the tolerance category. Those who attempted to refer to the lead concentrations given did not always do so successfully: methods involving four lead concentrations of "2000" were frequently seen, with candidates failing to specify which precise concentration within these ranges should be used. Few candidates produced level 3 answers in which they recognised that testing the boundary concentrations (300, 999 and 2000) was necessary to determine the category. It was also rare to see a clear and specific explanation of how the experimental results would be used to determine the category.
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Results Plus: Examiner Comments
This is a level 1 answer, scoring 2 marks. The candidate makes sensible use of tomato plants and lead ions, showing consideration of the context of the question. There is also an appreciation of the need to control variables and the role of repeats. However, there is no clear practical technique described, no indication of appropriate concentrations of lead to be used, and no specific dependent variable identified (measuring 'growth' is not clearly defined). Inclusion of at least one of these features would have helped this answer move to level 2.

 
Results Plus: Examiner Tip
In an experimental design question, ensure that you give a clear method and identify a measurable dependent variable.
The Core Practicals you carry out during the course allow you to build up a 'toolkit' of practical techniques that you should be able to apply and adapt to new situations.
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Results Plus: Examiner Comments
This was a level 3 answer, scoring 5 marks. Tomato plants and lead ions are used appropriately and several variables are controlled. There is an appreciation that an adequate concentration of other necessary ions should be provided, although this would be better controlled by growing the plants in solution rather than in soil. The length of the plant is identified as a measurable dependent variable. Most importantly, the candidate has analysed the data provided and recognised that the concentrations at the boundaries between the tolerance categories (ie. 300, 999 and 2000 ppm) are important in classifying the plant. This is a key feature that identifies this as a level 3 answer, albeit at the weaker end of level 3.

 
Results Plus: Examiner Tip
Remember that you are expected to be able to analyse and interpret scientific information: you must make good use of data provided.

 
 


Q3.
 
(i)  and (ii) Very few students appeared to know what is meant by the term Q10 temperature coefficient (core practical 12). This meant they failed to gain a mark for part (i) and struggled to gain marks for part (ii).
The response below was a good example of a response produced by a student who understands what Q10 is. This response gained MP1 (lines 1 and 6) for control of two suitable temperatures; MP3 for control of lipase concentration (stated concentration in line 4); MP4 for measurement of the triglyceride / fatty acid concentration at stated times (lines 8 to 10); The equation given on lines 14 and 15 was allowed for MP6. Although the equation should have referred to rates of reaction marking point 5 was for calculating or finding the rate of reaction. This response does not gain MP5 but it was felt that activity could be accepted in place of rate allowing MP6.
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Q4.
No Examiner's Report available for this question

Mark Scheme

Q1.
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Q2.
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Q3.
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Q4.
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Devise a laboratory investigation to determine the tolerance category of tomato
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)

Qotieck. H._sampies. o Jomafo. Glanrs.,
QUL segaumgs f—mvr the. . Same. ..
Specten andl ol e Same .
Ploce  eactn S&tdZL\% TN (v eTs o)
Hie necessand. Mn€red \enS. e .
nmms[...%nmom.w\a& caleiotd
as._weu . as..enaggh [Ene. same ankanl
4 Sun\xﬁh‘“ ona._vdlome. gy doaker
as . each Sthew . Then, added D Hie
Se\LwenIcl. 102 clufperents. coneenintngas...
o Tne leack (34854 g8, isee Fmm
PP )5 o
Coserue. AD.. k. WeEKS. . AnA. . YecoT A
At niied ondk finad lengkn.as.

wer a6 \f Hned . even. Zurv - 3% Then,




image8.jpeg
Rpea):. for. €ach corxentnbion. S hMes
to. cascolore an avemge. andk..





image9.jpeg
WTUr==SAmg,
00 Do anlvesignion o dtemine Qo an etact o e s ey

TSR T el B S, z
88y TTake o Samphe of hp.a_zmm?)

amk phacia i L ok ks . T Take
2 Npoproten Mpase. Setiign. (0f Bf-?mlhv’)
cunddemp D pipede drepe ke Lach,
Place 4 Jemt fube = an ihewkater af 5o
Ondh ome, - pae 2T Reamb ke Inasn
thesmbaton  ab \2°C. Rinara  phe BBlocde
Cotrerdrabten . 0undl. fakty A Conclrndtad o hapae
etk okdte B0 pacamdes i Vhe (NCukaber,
TThe anTeanas GcH ey Cam be Olediemansa
Ny WA ek 06 brqUacrde Qs folls aeait
Wehin Aerioma i Hak DO minases, Tige
& \2° C onzymg ggjw'&!
0¥ ecc wnzyem a ik
P Wphac  @nmgne ackidy Wil Megn mene

Mgl a2 Vo) loroteen Hover
WM e as pidl —= faky acids ¢ [Blycsre |





image10.jpeg
Question
Number

Answer

Mark

[answers will be credited according to candidate’s deployment of knowledge and
lunderstanding of the material in relation to the qualities and skills outlined in
he generic mark scheme.

[The indicative content below is not prescriptive and candidates are not required
0 include all the material which is indicated as relevant. Additional content
fincluded in the response must be scientific and relevant.

IIndicative content

* Use shade tolerant and shade intolerant plants

« Plants grown in the same conditions e.g. temperature, humidity

« Plants grown in either 5% light or 25% light or a range of light intensities

« Take same masses of leaf

+ Add to equal volume of isolation medium

« Homogenise (e.g. blend / grind in pestle and mortar) for same length of
time

« Filter suspensions of plant material (through muslin) or centrifuge to
concentrate chloroplasts

« Resuspend pellet of chloroplasts i centrifuged

« Expose suspensions to 5% and 25% light intensity

+ Keep temperature controlled

+ Add DCPIP and record time for DCPIP to decolourise

« Carry out repeats to calculate mean time to decolourise the DCPIP

« Ifthe difference is due to the light dependent reaction, shade tolerant
plants would decolourise more quickly at lower light intensity

Expert

I(6)
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Level | Marks Additional Guidance
0 0 No awardable content
1 1-2 | An explanation of how the Compare shade tolerant and
investigation should be modified | shade intolerant plants (allow A
may be attempted but with and C from the table)
limited analysis, interpretation
and/or evaluation of the Control of at least one relevant
scientific information. variable
Generalised comments made.
Reference to different light
The explanation will contain intensities
basic information with some
attempt made to link knowledge
and understanding to the given
context.
2 3-4 | An explanation of how the Growing plants at different light]

investigation should be modified
will be given with occasional
evidence of analysis,
interpretation and/or evaluation
of the scientific information.

The explanation shows some
linkages and lines of scientific
reasoning with some structure.

intensities
Use of DCPIP to measure rate
of photosynthesis

Correct description of
methodology

Sensible number of repeats

Correct change in DCPIP/use of|
colorimeter to
measure colour change





image12.jpeg
5-6

An explanation of how the
investigation should be modified
is given which is supported
throughout by evidence from
the analysis, interpretation
and/or evaluation of the
scientific information.

The explanation shows a well-
developed and sustained line of
scientific reasoning which is
clear, coherent and logically
structured.

Link between change in DCPIP
and rate of photosynthesis

Link with light dependent
reaction

How this would support the
difference between shade
tolerant and shade intolerant
plants

Use of a named statistical test
eg T test
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Question
Number

Indicative content

Answers will be credited according to candidate's deployment of knowledge and
understanding of the material in relation to the qualities and skills outlined in
the generic mark scheme.

The indicative content below is not prescriptive and candidates are not required
to include all the material which is indicated as relevant. Additional content
included in the response must be scientific and relevant.

« use of similar, healthy plants grown in the same conditions up to the start
of the experiment
control of the growing environment, e.g. light intensity, temperature
use of growth medium with an adequate concentration of all other
necessary ions

« measurement of an appropriate specified dependent variable, over the
same growing period for all plants

« data collection from at least five plants at each concentration of lead, used
to calculate mean values
use of different concentrations of lead ions, and a control with no lead
lead concentrations to include 300, 999/1000 and 2000 ppm (boundary
concentrations for tolerance categories)

« description of how the results would be interpreted to determine the
‘tolerance category
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comments made.

1 1-2
The description will contain basic
information with some attempt made to | Use of tomato plants and lead ions.
link knowledge and understanding to
the given context.
A description of the investigation will be
given with occasional evidence of Level 1 indicators plus one of the
analysis, interpretation and/or following:
evaluation of the scientific information. - use of correct core practical

2 3-4 technique
The description shows some linkages - a measurable dependent variable
and lines of scientific reasoning with - range of lead concentrations
<ome structure. spanning 300-2000
A description of the investigation is
given which is supported throughout by | All level 1 indicators, at least 2
evidence from the analysis, indicators from level 2 plus either:
interpretation and/or evaluation of the - lead concentrations of 300,
scientific information. 999/1000 and 2000

3 56 - details of how the results can be
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and sustained line of scientific reasoning
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structured.

used to determine the tolerance
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(i)

‘An answer that makes reference to five of
the following:

description of how two suitable
temperatures will becontrolled
[

provide excess triglyceride (1)

control concentration of ipoprotein
lipase (1)

measure concentration of
{triglyceride / fatty acids } at
stated time intervals (1)

find initial rates (1)

description of how Q10 can be
determined (1)

.8 use two water baths with
210 degree temperature
difference / usewater baths
at5and15°C

ALLOW more than two if they
include a10 °C difference

ALLOW use lipoprotein
lipase at alimiting
concentration

ALLOW enzyme in place of
lipoproteinlipase

ALLOW determine pH at
set timeintervals
ALLOW colorimeter to
measure cloudiness of
milk / lipid solution

ALLOW draw tangent to
curve to findrate

eg rate at T+10 = rate at T

Choose,
an
item
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[An answer that makes reference to six of

the following:

« extractionofindividualfibresfromseed
podiisolation of single fibre (1)

iameter of fibre measured {using callipers/
microscopy }(1)

« control of relevant named variable (1)

« clampingfibres and hangingmasses from thefibre

(U]

« adding increased mass at regular intervals until
fibre breaks (1)

« repeat tofind a mean at each diameter (1)
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“ Differences in the rate of photosynthesis may be due to the light-dependent
reactions in chloroplasts.

Devise an investigation to compare the rate of the light-dependent reaction in
shade tolerant and shade intolerant plants grown at different light intensities.
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Devise a laboratory investigation to determine the tolerance category of tomato

plants to lead fons.
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