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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

This guide includes some examples of student responses to a selection of
guestions from the summer 2018 BLO5 unit.

The question parts are reproduced, along with the final mark scheme,
student responses and a commentary from the Lead Examiner on each of

the students’ answers.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

01.2,01.3AND 01.4

Figure 1 is an electron micrograph of part of a myofibril from a relaxed skeletal
muscle.

Figure 1

Magnification x 40 000

- lZl Draw an unlabelled diagram of one complete sarcomere from Figure 1.

Do your drawing to scale on the graph paper in Figure 2.
Draw the sarcomere 100 mm in length.

[3 marks]
Figure 2
[0]1].[3] The magnification of the myofibril in Figure 1 is x 40 000
Calculate the magnification of your drawing in Figure 2.
[2 marks]

The electron micrograph in Figure 1, on page 2, was produced using a transmission
electron microscope.

The resolution of a microscope is proportional to the wavelength of the radiation used
for producing the image and is given by the following formula:

wavelength

resolution =
2

The wavelength of visible light is approximately 500 nm
E Would it be possible to see the pattern of light and dark bands shown in Figure 1
using an optical microscope?

Justify your answer using suitable calculations.
[3 marks]
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Marking guidance Mark Comments
01.2 1. One sarcomere drawn ; 3 Example
2. Length = 100 mm ] . [
3. Banding correct and in correct proportions =4 mm ; ] |
Accept pattern shown by filaments
01.3 1. Length in Fig2 x 40 000 ; 2 eg 100 x 40 000
Length in Fig 1 80
Allow figures from corresponding parts of Figure 1 and
candidate’s drawing
2. 50 000 / correct for candidate’s measurements ; Correct answer = 2 marks (Ignore working)
Allow answer correct for candidate’s drawing for 2 marks
01.4 Yes because: 3
1. Resolution = 500 x 107 = 0.25 um / 250 nm Units must be included
2
2. Calculation of suitable distance, Allow alternatives,
eg |I-band = 32mm = 32 000 = 0.8pum / 800 nm; eg A-band =48 mm =48 000 = 1.2 pm /1200 nm
40 000 40 000
or sarcomere = 80 mm = 80 000 = 2 pm / 2000 nm
40 000
3. So it is possible as separation > 0.25 pm / 250 nm ;
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

E Draw an unlabelled diagram of one compiete sarcomere from Figure 1.

Do your drawing to scale on the graph paper in Figure 2.
Draw the sarcomere 100 mm in length.

[3 marks]
Figure 2
] a i 8 0 e s s 1 3 5
RN e o
| |
[071][3] The magnification of the myofibril in Figure 1 is x 40 000
Calculate the magnification of your drawing in Figure 2.
[2 marks]
{2 >< oo o
190 ¢
X = usise (g

Magnification of drawing in Figure 2 = > Ll,i1?0

E Would it be possible to see the pattern of light and dark bands shown in Figure 1
using an optical microscope?

Justify your answer using suitable calculations.
5 - ~ 3 marks
tenolbion= M = 1.‘;3‘\61 L I
2

todon Seolh ged am - VoS Sina Yt value
A Mo vadbon obtained i areder=Hs oy
Moo Wt wavdengl, ¢ visible A so e
Wk _owmd devle baeds 1 be Vitlde

EXAMINER COMMENTARY

In 01.2, one complete sarcomere was drawn but it was not the correct size
or in the correct proportions. Therefore, only 1 mark was awarded.

In 01.3, the original sarcomere was approximately 82mm long so the
calculation is correct and worth 2 marks.

In 01.4, the resolution is calculated but no units are included. There is no
reference to the size of the light or dark bands so no marks are awarded.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

Iz| Draw an unlabelled diagram of one complete sarcomere from Figure 1.

Do your drawing to scale on the graph paper in Figure 2.
Draw the sarcomere 100 mm in length.

[3 marks]
Figure 2
e T -|- B RE —— L
i | J
[0]1].[3] The magnification of the myafibril in Figure 1 is x 40 000
Calculate the magnification of your drawing in Figure 2,
[2 marks]
L 0O
MEHE B ghEpy T ABTED
- '12 - 0-00205
B .L— = ‘_‘__,..,-Do 0 O O
a r{" '*O ’
X 4% 20

Magnification of drawing in Figure 2 =

[0]1].[4] would it be possible to see the pattem of light and dark bands shown in Figure 1
using an optical microscope?

Justify your answer using suitable calculations.
[3 marks]

resolunon = 500 = o250,
' -

= no as the resolution LS D0 small

se the Gwgh ophcal mu:_re;:.scopa il

net be aople to _____;{L'Stl'r"lﬁw-'&h the patrern.

=) Kk will not be able to fraduet jystiy

ene  peint from anodother:

EXAMINER COMMENTARY

In 01.2, one complete sarcomere was drawn and itis 200mm in length.
However, the proportions of the Ato | banks is incorrect so 2 marks were
ignored.

In 01.3 again the calculation is correct and is awarded 2 marks.

In 01.4 again, the resolution is calculated but no units are included and
there is no reference to the size of the light or dark bands so 0 marks are

awarded.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

QUESTION
02.1
Plants produce growth substances called auxins.

Figure 3 shows a 4-day-old oat seedling.

Figure 3

Coleoptile

The oat seedling produces an auxin called indoleacetic acid (I1AA).

The concentration of IAA in different parts of the seedling varies but is never more
than a few parts per million {ppm).

You are provided with:

+ 100 oat seedlings, all 4 days old
« some IAA solution with a concentration of 100 mg dm™ (100 ppm)
* any other laboratory apparatus you may need.

. II| Plan an investigation to find the effect of six different concentrations of IAA, between
107 ppm and 100 ppm, on the growth of the oat coleoptiles.

You should include:

how you would change the independent variable

steps you would take to make sure any other variables are kept constant
details of a contral you would set up

how you would measure the dependent variable.

[6 marks]
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME

Question Marking guidance Mark Comments

021 1. Prepare correct range of IAA concentrations from 10~ to 100 ppm ; | 6 max | eg 100, 10, 1, 107", 1072, 107*

2. Extra detail of how serial dilution is performed ;
3. Cut portions of coleoptiles all the same length from same region ; eg 10 mm
4_ In batches of, say, 10 coleoptiles for each |1AA concentration ;

5. Add same volume / excess of |AA solution to each batch Allow control of any suitable variable
or
Keep at same temperature in an incubator If a temperature suggested, in range 20 — 30 °C
or
Leave for same length of time
or
Sterile conditions
or
Constant light / no light ;

Time =1 -4 days

6. Control with just water / no 1AA ;
7. Length with a ruler
or
Mass with a balance after blotting dry ;

8. Calculate % change ;
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

[0]2][1] Pian an investigation tofind the sffect of six different concentrations of IAA, between
10~ ppm and 100 ppm, on the growth of the oat coleoptiles.

You should include:

+ how you would change the independent variable

» steps you would take to make sure any other variables are kept constant
= details of a control you would set up

« how you would measure the dependert vanable.
[€ marks]

Eotew (n € diferend tectilbes
mos‘ﬁ.&'\!ne- mnmﬁi“‘ﬂhﬁh @& aA by using Sewncs

Mjm,.#,_—‘ Q, ©-L,04,0.¢4, osmdlnom
concndroion l Q ppm 0-?-Hm O-l o.cr 0- |
VQ&JM*N \ O \ ?_':';wu!' ﬁocuﬁ 60;".3 (EOCAM 10D

volume of woker | \oge e \. Bocm \sau? WOt z;_,‘__al @
@ﬂaq ""’E;EM‘ L X ) Se_;‘uinﬂs i ol ‘Evbe.
o=F moe. Suve. tndk & St vowriaboles mae ViU o
it foctoe sudn o \igwt | €0, and
m_v_usk_hc.i_nskc&wd Sc::.nU-AvS_c. e in
W Some anvivonadal  @ndiiond
D Mepsure Hre \avola ok e Colegpile & te
seedliveg e @ 0 doms  usiva o mm  tuler

EXAMINER COMMENTARY

In planning this investigation, the candidate referred to controlling variables
and measuring the length with a ruler. Therefore, 2 marks were scored. The
range of concentrations did not tally with the question and so were not
given credit.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

D ivesl wiles

E] Plan an investigation to find the effect of six different concentrations of IAA, between  ouside tie
o 10°° ppm and 100 ppm, on the growth of the oat coleoptiles.

23 You should Include: & concertraZ vsy

-
vo - o390, LEGIE
55 - « how you would change the independent variable  «~ L %mty

70" « steps you would take to make sure any other variables are kept constant e one
A4 - s details of a control you would set up £ — I rtrorere—F£459988 Lot 70N
43 « how you would measure the dependent variable. S e CORTRar SR

Jee:
et ch [6 marks]
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ce wucrg are. 23 gom, YCsorm, I0panm, 70apm,
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GOS0 AP wEXMIOICrr 2NN E Ll 2O W el 2K
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M&MMM@_QE_.Mg )

' POLEECULY JO7 BT QR € LELPUISDTALC 2KECD

| Eparmie
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| St ts oo oF et gttt T o 2570
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LT SO TEUR , LD 24k P20 COr7)0ar©
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LESULOL EIZOAIETCry o AL PO NG/ L7 £F7€
CXORIITEPE S AEl /7RG 797 2 Pactt
cetetpscte begirio ance cacr otay, sk GG

ZEFIALE :

f;g?rﬁow o0 PP B0 T/ WO /7 Tee T F7C QOCre 27097 £,

. CrOCH I 77 EIE 2k £4 D YT Lorrg, FI0HT I
or7e O JSOC WP OF ZA A socclZe 0t Or?

ff’!&’oﬂﬂ E’E‘Lg'm&'/?,

EXAMINER COMMENTARY

The script gains a mark for keeping the light consistentie ‘in the dark.” Also
the use of a control with water gains credit. Therefore, despite the length of
the response, only 2 marks are awarded. Candidates did find this planning
guestion quite challenging.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

02.2

You could use a graph and a statistical test to analyse your results.

Izl Describe how you would present your results in a graph. Give a reason for your
choice.
[4 marks]
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Marking guidance Mark Comments
022 1. Plot line graph of length change / mass change against 4 Allow scatter graph
concentration; Allow growth
Allow change minus any change in control with water
2. Reference to mean values; Allow average
3. And error bars to represent standard deviation / standard error; Allow range bars
4. Line graph plotted because the two variables are continuous;
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

You could use a graph and a statistical test to analyse your resufts.
Le a My

[0]2].[2] Describe how you would present your results in a graph. Give a reason for your
choice.
[4 marks]

On e X owis \obel Yo concadrations of 1AA

ond on Yt Y axis  labfl tae leg.a‘fb\ i v, The
opeph Semeioh \abels Should B nome  veatpr oq Lol
SRo~t2A, ok MU\M wwervald . Plat Ha ﬂvn{ak ot

e varts ot e \ongln  coVeled . The mcﬂdgﬂ

Vomdde ¥ on X axis and  depeindast vouioble
soon  twe tﬁc\m

EXAMINER COMMENTARY

The type of graph plotted is not stated or justified so no marks are awarded.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

You could use a graph and a statistical test to analyse your results.

[o]2].]2] g’e;zr;be how you would present your results in a graph. Give a reason for your
[4 marks]
| P rPPCROUIC LT ENErIC @ LOLNECr oriQarIaal
ﬂm%c{ﬂagm_im
| AL CrICEr It QO groep.
| Loz o QUEAGEN Or? SORIZOr Qrapr LF0 VY ats
Becrig CONCHZATZOr I _ZAA. ZOCr2 (X0 &2
Ao et L0 P i FElaZe e Lo
LEADOrT H&222.5 S0l FELAL L OI2O/XKD ALIA LD
Auerage rCUuLlT 20 r?/rIale Sact o7

AP FIEC A N Ll

EXAMINER COMMENTARY

In this script there is a reference to plotting averages and to a scatter graph
S0 2 marks are awarded.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

03.3

Figure 4 shows the students’ results.

Figure 4

50

45

%]

40

351

30+
Number of |
shrimps per 254+~
sample I O

20+

151

10—+

0 X
0 1 2 3 4 5 6 7
Water flow rate / arbitrary units

The students use the data to calculate a Spearman rank coefficient, r = -0.87

. E The students conclude that freshwater shrimps prefer slow-flowing water.
Evaluate this conclusion.
[3 marks]
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Marking guidance Mark Comments
03.3 _ : : 3 max | For full marks answer must include at least one pro + one
Pro: 1. As flow rate increases, number of shrimps decreases con
or There is a negative correlation between flow rate and
number of shrimps ;
2.1 =(-)0.87 shows very good correlation or r is close to (-)1 Allow the value of r shows there is a significantly higher

number of shrimps at low flow rates
Allow converse

Con: 3. Correlation does not necessarily indicate causal relationship ;

4. Other environmental factor(s) could be involved / named eg
- eq food availability / predators / O, concentration; Allow wide variation at low flow rates

Allow only 12 results / small sample size

Copyright © 2019 Oxford Inter national AQA Examinations and its licensors. All rights reserved. 16



INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

The students use the data to calculate a Spearman rank coefficient, r = -0.87

m : \EI The students conclude that freshwater shrimps prefer slow-flowing water.
Evaluate this conclusion.

[3 marks]

=) the coeffreient indicates a negath ve
correlahon betrween the water flow and
adrstribution -

= the grapn Lhdicates Yhat at glower poatds

clow +*he number b Shrimps 1S Significanily

wwaher S0 +hrs  suppor® the Statement -
N v

=) powever, there could be anoctheér reason

Suppor+ +his: Correlahon £ caasanon.

EXAMINER COMMENTARY

This answer gives one statement supporting the conclusion ie, that there is
a negative correlation between the variables. The pointis also made that a
correlation does not always mean a cause, so 2 marks are scored.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

The students use the data to calculate a Spearman rank coefficient, r = -0.87

E The students conclude that freshwater shrimps prefer slow-flowing water.
Evaluate this conclusion.

JLrorng F2EgaEL e
Yo L D7 DETEAIC ST

warer How Aricl Arusroly oo SAKE70L0. AAOrRUer
CEUECLT s £ IOE SPIRPEY TEUNIXLCD o JYPOCArrTICps
of -0-&7 ’ |

LA CORPTEECErTE POACED D ST/ UG S ZGIATEE
ﬂ&ML@LMG&MéQdeW

L PEOOAT) SIS L 2L G e
B GeciiroZe.

[3 marks]

EXAMINER COMMENTARY

Again, the negative correlation is commented on and also the fact that the
rank coefficient shows a good correlation. Against this, there is a comment
about the small sample size so 3 marks were awarded.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

04.3 AND 04.4

Beta-thalassaemia is an inherited condition in which the body makes an abnormal
form of haemoglobin. The abnormal haemoglobin affects the osmotic properties of
the red blood cells.

A scientist tests the effect of different concentrations of sodium chloride solution on
the red blood cells in samples of blood taken from two people:

* a healthy person
* a person with beta-thalassaemia.

The scientist:

e dilutes 0.1 cm?® blood to a volume of 100 cm® with 0.60% sodium chloride solution

» places a drop of the diluted blood on the counting grid of a haemocytometer slide,
as shown in Figure 5

» places a special, thick coverslip over the diluted blood to give a depth of 0.1 mm of
diluted blood

» places the haemocytometer slide on the stage of a microscope

» counts the number of red blood cells ina 0.2 mm x 0.2 mm square on the slide.

Figure 5
Haemocytometer slide
Diluted blood,
O 7 depth =0.1 mm
\ Coverslip
/
| ey |
Side view
Counting grid Coverslip
0.2 mm
- A
o
j=
o |© =
| o]
- L ~ [s]
/ (o]
= o]
e} o}
(o]
Pe) o] o]
o o]
o} o o]
o] 0l
]

Red blood cells

E Use the following procedure to count the number of red blood cells in the
0.2 mm x 0.2 mm square in Figure 5:

+ count all cells that are completely within the 0.2 mm x 0.2 mm square
e count cells that are touching the left side and the lower side of the square
* do not count cells that are touching the right side or the upper side of the square.

[1 mark]
. Estimate the number of red blood cells in 1.0 mm? of undiluted blood.
Use your answer from question 04.3
Give your answer in standard form.
[3 marks]
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME

Question Marking guidance Mark Comments
043 20; 1
044 3 Allow ecf from 04.3

1. (Allow for dilution) 20 x 1000;

2. (Allow for volume) +~ 0.004 or 20 x 1000 or 20 x 1000 x 1000 ;
0.004 4
3. (Correct answer) 5 x 105: Allow 2 marks for 5 000 000 or 3 million
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

EEE Use the following procedure to count the number of red blood cells in the
0.2 mm = 0.2 mm square in Figure 5:

« count all cells that are completely within the 0.2 mm x 0.2 mm square
« count cells that are touching the left side and the lower side of the square
» do not count cells that are touching the right side or the upper side of the square.

[1 mark]
Number of red blood cells inthe 0.2 mm x 0.2 mmsquare = Z O -
[0]4].[4] Estimate the number of red blood cells in 1.0 mm?® of undiluted blood.
Use your answer from question 04.3
Give your answer in standard form.
[3 marks] |

/0 |

Sopmt—> Ic‘:?mﬂ‘;'s-—-v
(e

Jrn? == 20 1
< ‘

Number of red bloed cells in 1.0 mm® of undiluted blood = _,2

EXAMINER COMMENTARY
In 04.3, the number of cells is counted correctly.

In 04.4, 0 marks are awarded.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

E Usa the following procadure to count the number of red blood cells in the
0.2 mm % 0.2 mm square in Figure 5:

= count all cells that are completely within the 0.2 mm = 0.2 mm square
= count cells that are touching the left side and the lower side of the square
+ do not count cells that are touching the right side or the upper side of the square.

[1 mark]
Number of red blood cells in the 0.2 mm x 0.2 mm square = L0 R
[0]4].[4] Estimate the number of red biood cells in 1.0 mm* of undiluted biood.
Use your answer from question 04.3
Give your answer in standard form.
[3 marks]
o2x0:2 =40
o1 x01 = O - O-lXD.2x0 2=
© 004
l “ro ©. 004 - 20 y
Gioo = 5000 .
Number of red blood cells in 1.0 mm® of undiluted biood = W& 5000

EXAMINER COMMENTARY
In 04.3, again the cells are counted correctly.

In 04.4, the volume seems to be taken into account correctly but there is no
reference to the dilution factor. Therefore, the answer is a thousand times
too small. It is also not given in standard form. Therefore only 1 mark was
awarded.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

QUESTIONS

04.5 AND 04.7

. El The scientist uses a special, thick coverslip over the sample of diluted blood. A
normal, thinner coverslip would have been pulled down slightly by the surface tension
of the liquid beneath it.

Explain what effect the use of a normal, thinner coverslip would have had on your
answer to question 04.4
[2 marks]

The scientist then investigates the effect of other concentrations of sodium chloride
solution on the red blood cells. The scientist uses the same method as described
previously in Figure 5 on page 12.

The red cells burst at certain concentrations of sodium chloride.

When red cells burst they release haemoglobin into the surrounding solution.

This process is called haemolysis. The scientist calculates the percentage of cells
haemolysed at each concentration of sodium chloride.

. Burst red blood cells are no longer visible in the microscope.

Suggest how the scientist could determine the percentages of cells that are
haemolysed.
[2 marks]
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Marking guidance Mark Comments
045 2

Would give too low an estimate;

Because volume reduced slightly (and reduction amplified x 250 000);

04T 1. Count cells at new % of NaCl ; 2
2. Calculate 100 -100n  or (N —n)x 100 Where N = cell count in 0.60% NaCl
N N

and n = cell count in new % NaCl
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

5] The scientist uses a special, thick coverslip over the sample of diluted blood. A I
normal, thinnar covarslip would have been pulled down slightly by the surface tension
of the liquid beneath it. |
Explain what effect the use of a normal, thinner coverslip would have had on your |

answer to question 04.4 !
[2 marks]

PO Dot COLED F0 5O prribrOct i OF S0
@ﬁmx_@%ﬁu“;m_wmrm@?g

EE. Burst red bloed cells are no longer visible in the microscope.
Suggsst how the scientist could determine the percentages of cells that are

haemolysed.
[2 marks]

CLC/ P L2 DU 1P PRIV LA
TEEE FUErRGE QLI GTE 7 2772 T O oot
QLN @ L2000y #7PAr70y LOAZ oty A/ rago F
eV Sy SO, HARLO SHkD S A o SOO
_CUTX gtk sr LETE LI EFT A OCH i T O L

ZP2A T IS COCGT Ccl fIICr e Ay 2704ICCEC .

EXAMINER COMMENTARY

In 04.5, 2 marks are awarded as the effect is stated with valid reason.

In 04.7, both marks are awarded for counting the red blood cells left and
a correct method.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

; El The scientist uses a special, thick coverslip over the sample of diluted bloocd. A
normal, thinner coverslip would have been pulled down slightly by the surface tension
of the liquid beneath it.

Explain what effect the use of a normal, thinner coverslip would have had on your
answer to question 04.4

[2 marks]

= the +hinner covership would reduce

_the  depth of the diluted blood-
= Hroeve wouid be eSS red blood cells-

. Burst red blood cells ara no langer visible in the microscope.

Suggest how the scientist could determine the percentages of cells that are
haemolysed.

[2 marks]
=)  Count kEhe number oF cels before

Hhe sodiurm chionde & added:

=) & Ctournt +the PAumiead - after arnd

_ Pind  +he odifference t0 get cells that are

naemoiysed, anad Uiye equab’on .
oS totalmo. before — totol mo:- after
A0 ot

total o
OF cells before
NoCl agaded

EXAMINER COMMENTARY

In 04.5 the effect is given but the reason is incomplete so only 1 mark is
scored.

In 04.7, again 2 marks are awarded.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY
QUESTION

04.8

Figure 6 shows the scientist’s results using blood from the healthy person and from
the person with beta-thalassaemia.

Figure 6
100 :
| A | |
80——4 e
| i | |
70 “:l \Healthy_:_
\ \ | |
60 ‘al -
% red \
blood cells 50 :
haemolysed H+HH 1‘
401——+—f—
HEANNNE A
\
\
20 i‘
R \
10+ Beta-LLLLLL,
thalassaemiax |
0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70

Concentration of sodium chloride solution / %
After counting cells in samples of blood in the different concentrations of sodium
chloride, the scientist centrifuges each sample.

Figure 7 shows the results, after centrifugation, for the healthy person.

Figure 7
Deep red solution
A

Colourless solution

\ —
i i i i i o

of blood
020 030 035 040 045 050 055 060

0.10

cells
Concentration of sodium chloride solution / %

. Explain how the results for the person with beta-thalassaemia would be different from
those in Figure 7.

Use information from Figure 6.

[2 marks]
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Marking guidance Mark Comments
04.8 2 If no concentrations are given, allow 1 mark for a

Deep red solution in 0.10 and 0.20; described shift to lower concentrations
Because (most) cells haemolyse only at these concentrations;
or

Pellet seen only at 0.20 and above;

Because (most) cells are intact at thpse concentrations;

or

Colourless solution seen at 0.40 and above;

Because (most) cells are intact at these concentrations;
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

.IE[ Explain how the results for the person with beta-thalassaemia would be different from
| those in Figure 7.

I Use information from Figure 6.
[ [2 marks]

RS tecX diooy CRCEQ, r 27 S XEEONCOL
LT AED

EXAMINER COMMENTARY

No suitable explanation is made here so no marks are awarded.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

m.m Explain how the results for the person with beta-thalassaemia would be different from
those in Figure 7.

Use information from Figure 6.
[2 marks]

= the colour OF the Solunhon would be

lesS wvisvble ab lower topcentvyrationt .

= feck pellet 'S more visible at o

Qreater ronge of dewn Wegwm Concentr-
. anons:

EXAMINER COMMENTARY

1 mark is awarded here for reference to the shift in colour observation to
the lower concentrations.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

QUESTION
05.1
Electrophoresis is a technique that can be used for separating molecules of

different substances.

A scientist separates amino acids and peptides in a solution as follows.

The scientist:

» places a drop of the solution in the middle of a large sheet of filter paper

+ makes the filter paper moist with a buffer solution at pH 7.0

» places the paper into a tank with the ends of the paper dipping into mare buffer
solution atpH 7.0

s connects an electrode to each end of the paper

+ applies a potential difference of 3 kV (kilovolts) across the paper for 30 minutes.

Figure 8 shows the apparatus.

Figure 8

P + pH 7.0 buffi luti i
I aper + p uffer solution Lid

\
pH 7.0 buffer solution

Table 1 gives information about three substances the scientist separated.

Table 1
Substance Structure Molecular | Electric
mass, M | charge, e
CO0-
Aspartate | 132 -1

*HsN — Asp — COO-

NH3*

- |
Peptide A *H3N — Ala— Met — Lys — COO- 349

(|30 0~ ?OO'

Peptide B 464

"HzN — Gly — Asp — Glu — Phe — COO~

|I| Complete Table 1 to show the electric charge on peptide A and on peptide B.
[2 marks]
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Marking guidance Mark Comments
051 {In Table) 2
Peptide A: +1;
Peptide B: — 2;
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

Table 1 gives information about three substances the scientist separated.

Table 1

Substance Structure | Molecular  Electric
mass, M l:har_ge, e
CcCo0-
Aspartate | 132 B
*HaN — Asp — COO-
e
Peptide A *HaN — Ala — Met — Lys — COO0- el +
CO0- COO-

Peptde B | +p N Gly — Asp— Glu — Phe — COO- 464 =1

awarded.

EXAMINER COMMENTARY

05 ].[1] Complete Table 1 to show the electric charge on peptide A and on peptide B.

[2 marks]

The correct charge on peptide A is given but not on peptide B. 1 mark
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

Table 1 gives information about three substances the scientist separated.

Table 1
Substance Structure Molecular |  Electric
mass, M | charge, e
CoO-
Aspartate ; | 132 1
H3N — Asp — COO-
P
Peptide A
eptide *HyN — Ala — Met — Lys — COO- 24g
CDO- COO~
Peptide B | 4N —Gly — Asp—Glu— Phe—COO- | 4% —Z

EXAMINER COMMENTARY

Both charges are correct so 2 marks are scored.

m Complete Table 1 to show the electric charge en peptide A and on peptide B.

[2 marks] |
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

05.3

The scientist:

+ measures the distance moved along the paper by each substance

s repeats the process for many more peptides of different mass and charge

¢ calculates the ‘mobility’, p, of each peptide as the distance moved by the peptide
relative to the distance moved by aspartate (Asp).

Figure 9 shows the scientist’'s results plotted on logarithmic graph paper.

Figure 9

LS = e = = =]

.

Mability,p, 1.0
relative to 0.9
aspartate 08

07
0.6

0.5

0.4

0.3

0.2

01
102 2 3 4 56789109 2 3 4 56789104

[0]5].[3] The mobility of Asp is shown on the graph in Figure 9.
Flot the mobility of peptide A and the mobility of peptide B on Figure 9.

Use data from Table 1 on page 19.
[2 marks]
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Marking guidance Mark Comments
053 Correctly plotted on graph: 2
Peptide A at (349,052)onlinee =4 1; Allow ecf for incorrect charge from 05.1

Peptide B at (464,084)online e = 4+ 2;
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

Mobility,p, 1.0
relative to 0.8
aspartate 08

o7
0.6

0.5

0.4

0.3

02| |

102 2 3 4 5 &788107 2 3 4 56788100
Molecular mass, M

EXAMINER COMMENTARY

An error carried forward was allowed from 05.1, both plots are made on the
correct e lines and also in the correct position.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

Figure 9

th @ =1 oo
|

£

Mobility,p, 1.0 ] R W , i I
relative to 0.9 IR s 5 b e/
aspartate Q0.8 . b g

o7

0.6
os| \

0.4

B
01 i | RERNilaY \

102 2 3 4 5 8789109 2 3 4 58678914
Molecular mass, M

(1] oy

0.z

EXAMINER COMMENTARY

Both plots are made on the incorrect e lines so no marks are scored.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

05.5

E Paper chromatography is another method for separating amino acids and peptides.

Descnbe how you could use paper chromatography to separate aspartate, peplide A
and peptide B from a solution containing all three substances.
[4 marks]
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Marking guidance Mark Comments
055 1. Mark origin in pencil; 4 max

2. Spot solution onto origin and allow solvent to evaporate between
applications or keep spot of solution as small as possible;

3. Place one edge of paper in solvent with meniscus below origin;
4_In container with lid (to prevent evaporation);

5. Allow solvent to run up paper, remove paper and mark solvent front
with pencil / measure distance solvent front moved;

Allow turn though 90° and use 2" solvent

Allow staining to visualise substances
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

0|5 |£ Paper chromatography is another method for separating amino acids and peptides.

and peptide B from a solution containing all three substances.

o Ller pager Lo olmve s is dle oriaju.
@hu Q.GQG\ sk J\{N-?cé’(hla- SQ\\KIQM on Y Ol"ilﬁiﬂ.

Describe how you could use paper chromatography to separate aspartate, peptide A

[4 marks]

® Place wolvesk in o feiflvbe and  mork o lie on

DMaw Ha Ller taper n e B be and walte Suve Y
ek doey v Amuon Ve lipe ok ert\w\

e sohvodt Srak \ine
© Alow Wt Paper fo oy and  calwlode e BE vm

@ Aow e wiskw do sepavakc amd vemove. e e Pﬂf
and B mork Yo NiskadX woved by the Sohed.dwis s

ohlisgpen ond Covdorre Wit prown  Sombley
o dotily O pephide

EXAMINER COMMENTARY

2 marks are awarded. One for making sure the solvent does not touch the
line and one for marking the distance moved by the solvent.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

@@ Paper chromatography is another method for separating amino acids and peptides.

Describe how you could use paper chromatography to separate aspartate, peptide A
and peptide B from a solution containing all three substances.
[4 marks]

= on the poaper . draw a tine using

Pgr'lcfl and pace & even cliropiets Ot t+he

gciunon aleng the line:

=) placte the papér into a solvent below

the waseline dnd &tand -the paper upward.

=) aptfr +he Solvent hay tavelled up the

_length ot t+he paper ., ufe ninhydrin {10
_\pecate +he  pephdes:
= Calpulate +the Rp value oFeach mork
_and compare with theorehical values +p
indicate vrh Lohich pephd€ 1S which.

EXAMINER COMMENTARY

This time a mark is awarded for drawing the origin line as a pencil is
specified. Marks are also scored for making sure the solvent is belowthe
baseline and for the use of a technique to visualise the substance.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

06.1

Transport of substances is important to plants and animals.

|I| Describe the different methods of transporting organic substances in and out of cells.
Give examples in your answer.
[T marks]
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Marking guidance Mark Comments
06.1 Diffusion — defined re. high to low concentration; 7 max | Allow other correct examples throughout

Examples — glucose / amino acids into epithelium of
small intestine / into body cells;
Facilitated diffusion — defined re. channel proteins;
Examples — glucose into epithelium co-transport with Na* ions
/ glucose into liver cells via GLUT4 channel protein;
Active transport — (Specific) carrier protein;
Against concentration gradient;
Use of energy;

Examples — amino acids into epithelium of small intestine;

Phagocytosis / pinocytosis / endocytosis / exocytosis

Examples — microbes by wbe / chylomicrons re. fat absorption from
small intestine / secretion of acetylcholine at
presynaptic membrane of synapse / secretion of
digestive enzymes by pancreas / etc;
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

. Dpsu'ibe the different methods of fransperting organic substances in and out of cells. |
Give examples in your answer. |
[7 marks]

CSrr704e0 4 21 Qr? ChkQrIz20le OF r272ouessziCrPZcr |
2 Ot & OF LB ELD . FUAPERE St AL Zr 7 e P TN i
P TT o A 8 D DO 2 T b AT T

Lo a0 oF Sk gl i ECh BT E el
SIFPXEAL

ERQrI2OEC 2 FFPED Err? EPIC L7 ZQSTEr?0f 7
A OOrE Bt z;*:g;’a e

EPEDTELV ] P HCH P AT (ol OO D B/ I oA,
AL EF R LN COrE £ IO TN U DI

ceace, Ar7 ekarizeVe O Z22pi £ £t E Py N
SOPTO ZONS P 21 SDED |
R e T |

kol A

s ,a'm_czz’_-é?w CFHEH LA, 2 20 A R e
Lo (X VDDV RTLOST, Gt dtd AIPAEIY P20l LD
Y3 O e B0 Lo C SO EAT

EXAMINER COMMENTARY

Osmosis is irrelevant in this question because it asks for the movement of
organic substances.1 mark is awarded for the use of active transport
requiring energy. The definition of diffusion is credited with a mark so 2
marks are scored in total.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

m Describe the different methods of transporting organic substances in and out of cells.
Give examples in your answer.
[7 marks]

% There are +woO main tyYpes o transport

in and out O fells = duUffustdn and actlve
gLl
tansport: For ~Liprd-3%cluble substances

Atmple  Affusion ean take place as they

ar@ amle to entér and exit a cell +nrough

the phosphotliped biuiayer. Examples of

Small: Lpld Soluble 2upbstances imnclude

Fat& ara LL'PI-'C[.Q. For ‘-C‘-"SEF , polar

aubsiamnces Quen as Nat and Cat . they

muit enter a cell yia facilhitatred dl_ﬂ'-ub

Son  ulihg PpProtein channels: Proteln

dhannelS apan through the memprane

o and are SpecitfLc for eath sSubgtance -

Motecwtes Such as qiucose rmust €nter and

exL't ugiLng o Co-trangport protein, or

Corrieyr proteins: Thegae protelng ws=e

Qctive fransport as they require energy
from ATP t8 Moeve Subgstdances-

EXAMINER COMMENTARY

A mark is awarded for an example of a substance that moves by diffusion.
Facilitated diffusion requiring protein channels is also credited. Active
transport and energy is awarded as is carrier proteins so 4 marks in total.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

06.2

. Explain the importance of mass transport systems to large organisms.
[5 marks]
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Marking guidance Mark Comments
06.2 1. Transport over long distances; 5 max

2. Diffusion only efficient over distances < 1 or 2 mm;
3. Larger organism has smaller SA/Nol for exchange;

4 Needs transport system to maintain concentration gradient for Allow mass transport system helps maintain temperature
adequate diffusion (at exchange surface);

5 Large animals are active re. movement;

6. High demand for energy — so need to supply O, and glucose and
remove CO- at high rate;
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

mlil Explain the importance of mass transport systems to large organisms.
[5 marks]

L27485T TFArlsQars L) rroveriicry A SUO/IEr e
QS CLINT. PG E O GarIV 77, 1€ 27 0 CArice o
R i

QQ_MW R
Aoeps BEoly ZENOOrALLNO LEE-STEXy Qr2 A

Er Ll 2] J2oT 0 AL, LRGN Clerialirl OV riox
2P v, f L 2 GO0 e
Aoz Grarrgond At 2P0 A2 Qs D L patar £
AP P9 S C O fW ATTORUYT 1ETVEOC) (AR &

QRIE TTOFP ST SOl Lort? Feact ZZieoe

JVWZOYIIZIICTLE Sy 280 VO ZIAZL AL LY arZZ
cart groe.

EXAMINER COMMENTARY

Most students found this question challenging. The only creditworthy
statement here is regarding the use of mass transportin keeping body
temperature constant. So 1 mark is awarded.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

EI Explain the importance of mass transpert systems to large organisms.
[5 marks]

=) Fhe  marn  masS hoansport Systern in large
organcsms  #p iS the ourculotbtry System.-
_Large organismS  transport Oxygen , uiefuld
__Qubst+ances  anad _even waste t+hrough the
__brood - In the wngs: oxygen doffuses
__irto +he  blood to be a@arried t0 respuiung
__muscles  around the body por producing
ATP. The wreart pM_Lgumg_sn_-mt
_the plood may travel long clrstances.in
+he drgestive gystem . NudrienNtd Eulh as
glucose  agre Q_Chuilg_haﬂ_po_te_d_tﬂtﬂ_'fhe_

blLood W_r&amgo_a&mau_mmlg N
_dhe Kidneys, waste pro du;:us_gm_f_u:mgd_
__out Of the  plopd So to prevent them
— erem damoging tine body.

=nlnod

EXAMINER COMMENTARY

Again, only 1 mark is scored, this time for movement over long distances.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

06.3

_ What are the similarities and differences between the mass transport systems of
plants and animals?
[6 marks]
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME

Question Marking guidance Mark Comments

06.3 Similarities: Substances carried in solution; 6 max For full marks, must include at least 2 similarities

Allow examples of substances transported by both animals
and plants — eg mineral ions / simple sugars / amino acids

[ water

Mass flow of fluid;
Wascular system / system of tubes;
Differences:

Animals: Blood or blood vessels transport organic / inorganic All od |
substances; ow named examples

Contractile pump — eg heart;
Variable output re demand;

0> (often) combined with a pigment / eg haemoglobin;

Other substances dissolved in plasma;

Insects: tracheal system for gas transport;

Plants: Kylem —main force is transpiration pull = passive;
Control by opening / closing stomata + leaf wilting ;
Water and mineral ions;

Phloem — main force is active transport
I pressure flow due to osmosis;

Small organic molecules — eg sucrose + amino acids;
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

[0]6].[3] whatare the similarities and differences between the mass transport systems of

plants and animals?
[6 marks]

LUIZYPEA L) ZIAY LP7E) QO 02 7 PAX DA cp
I E RCVEFC At R (U TEA X T EF BT T

LR C T
aoze _ﬂmzjgi*@.%w

HESEE L ZC ZD K70 LR UEOD By AUy 21O~
Jize

TI€ T Ao 070 T 72900 AARRETRS. T 2P
cgeaFasr

NS SERPTE P, I TIRALD f2P N e T E TS

(_’fauea . ;
7 2 (O A T o e R P .

EXAMINER COMMENTARY
Any comparisons here are too vague so no marks are scored.

QWC: 1 mark was awarded as some scientific terms were used directly and
the accounts were reasonably clear.
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INTERNATIONAL A-LEVEL BIOLOGY (BL05)
UNIT 5, SYNOPTIC PAPER EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

[0]8].[3] whatare the similarities and differences between the mass transport systems of
plants and animals?

[6 marks]

= the dcfferences are that plants tansport
—2ubstances via 4he ryleen and phioem

whilst animals —ransport using 4he hlood -
~Plants nave +wo 4ypes of Systems (dtylem)
—and (phloem) to seperate 4he 4ransportdb
—water and.  organuc Sukstances , where as.
—anumals ransport water and Jubitances

togedher vy the bilood: Plants and antmals
- botn  ule diffulion and active transport
_ {0 _move  supstancet » however ancmals

excerete  uxste WISt Dlants dont: o
_ = the armparches s thot plants and

_ca.n_L.&m:uE_bcttD_tta.n&fPor-t the same Aybst—
ances anc  peomnm  Source to Sink e g leap to

shoot and lungs to muscleg . carbon duroxide

18 the woaste product OF plants and animal

from reSpiration  and ATP k used -

EXAMINER COMMENTARY

Marks were awarded for comparisons of the substances transportedin
blood and in xylem and phloem. 1 for the similarities and 2 for the
substances transported in xylem and in phloem.

QWC: 2 marks were awarded as scientific terms were used correctly and
the accounts were clear.
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