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Introduction

The new qualification was examined for the third time in a June series. The examiners were
impressed with the standard of candidate responses. Centres continue to prepare candidates
well for the new style of questions and the new areas of specification content. Generally,
most candidates were able to demonstrate very good levels of knowledge and understanding
of the specification content. They were also able to apply their knowledge to new contexts
both theoretical and practical. There was little evidence of candidates running out of time on
the paper and most candidates attempted all questions.

Candidates continue to improve on those items requiring an evaluation response. These
were the items which used the command word comment. Candidates also did well on
applying their knowledge to novel scenarios including those describing practical experiments.
Candidates also did well on the questions based on the printed passage. Most candidates did
well on the items examining the mathematical skills outlined in the appendix at the end of
the specification. In the calculations, most candidates showed their working, so that even if
they did not get the final answer, they were able to gain some credit.
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Question 1 (a)

Q01 gave candidates a passage on tissue culture and plants. In Q01(a) they were asked to
state what is meant by in vitro. Most responses were able to gain a mark by stating in glass or
in a petri dish or test tube.

Sclentists are also using cell suspension culture systems from which products can be
extracted. A suspension culture is developed by transferring a portion of the callus
into liquid media. The media are maintained under suitable conditions of agitation,

25 light and temperature. This system can provide a continuous, reliable source of natural
products independent of climate and soil conditions. The first commercial application
of large-scale suspension cultivation of plant cells was carried out to produce shikonin,
Shikonin is used in traditional Chinese medicine and is a potential anti-cancer treatment.

(a) State what is meant by the term in vitro. (line 1)
(1)

AneguasS

4 \
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i( ResultsPlus
Examiner Comments

This response gains the mark.

Scientists are also using cell suspension culture systems from which products can be
extracted. A suspension culture is developed by transferring a portion of the callus
into liquid media. The media are maintained under suitable conditions of agitation,

25 light and temperature. This system can provide a continuous, reliable source of natural
products independent of climate and soil conditions. The first commercial application
of large-scale suspension cultivation of plant cells was carried out to produce shikonin.
Shikonin is used in traditional Chinese medicine and is a potential anti-cancer treatment.

(a) State what is meant by the term in vitro. (line 1)
(1)

""‘“l“"’"‘*""_‘;:;(:ﬂvh‘h0?'&”'“:”“4""1|°=t\"ﬂ'~

N\

ig ResultsPlus
Examiner Comments

This response also gains the mark.
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Scientists are also using cell suspension culture systems from which products can be
extracted. A suspension culture is developed by transferring a portion of the callus
into liquid media. The media are maintained under suitable conditions of agitation,

25 light and temperature, This system can provide a continuous, reliable source of natural
products independent of climate and soil conditions. The first commercial application
of large-scale suspension cultivation of plant cells was carried out to produce shikonin,
Shikonin is used in traditional Chinese medicine and is a potential anti-cancer treatment.

(a) State what is meant by the term in vitro. (line 1)
(1)

/ ResultsPlus

Examiner Comments

This response also gains the mark.
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Question 1 (b)

In Q01(b) candidates were asked to explain how plant cells differ from human cells in their
ability to differentiate and specialise. Most responses gained at least one mark, with many
candidates scoring both marks for explaining that all plant cells can differentiate into all
types of cells throughout the plant's life and can regenerate a whole plant. Some responses
also explained that most human cells cannot differentiate or that only embryonic stem cells
can become different types of cell.

(b) Explain how plant cells differ from human cells in their ability to differentiate and

specialise. (lines 2 and 3)
(2)

Aﬂ .P[.a_n.’ﬁ ................ celi can. ...d iffﬂ’fﬂﬁdf‘ﬂ ............. anG

.......... ¢ nlj aem L [ty LG Aderentate & é}c,cpﬂ{,

~ &{ ResultsPlus
/'--. Examiner Comments

This response gains both marks for explaining that any plant cell can
differentiate and become specialised but only stem cells can in
humans. They also note that plant cells can form a whole new plant.
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(b) Explain how plant cells differ from human cells in their ability to differentiate and
specialise, (lines 2 and 3)
()

MG CeUS  Comy Counet T ifeventiote
Gudd_Lecome  SPeclsifsed  ce u;) O e oHes

Yag, of Pln.L,’Tce,US ~ffcve,, et Qe
bee EMJL ‘;Pec«‘i\&#"ﬂ“g

iﬁ ResultsPlus
Examiner Comments

This response also gains both marks.

(b) Explain how plant cells differ from human cells in their ability to differentiate and
specialise. (lines 2 and 3)

(2)

Homan cals c,anumvs&%&xenha&evm&’
..... Cetls..... . AN %‘ah&awc&&qh
........ oo nafow: . Planl  cells  rexaln  Xne aoilhe

...... dnd Qv it dElencale oot Aneis Mkekime,

lovoan. ced) ke <A Cawn . dibfuenhave and
- ’affg\att;em\-@amﬁcgnf,oanem&-iwsemé\féw*}u

iﬁ ResultsPlus
Examiner Comments

This response also gains both marks. Human stem cells, embryonic
stem cells can differentiate. Plant cells can differentiate throughout
their life.
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Question 1 (c)

QO01(c) asked candidates to give the function of two mineral ions included in the culture
media. Almost all responses gained credit with the best giving the function of nitrate as
required for amino acids for protein synthesis and magnesium for chlorophyl production.
Other minerals and a correct function were also credited.

(c) Give the function of two named minerals included in the culture media. (line 6)

Nit#ft oo, fL& Fhwl*oﬂmla'@ wolin  an  piten

: B OMeptin Mﬁ@s b plat # oy ol ooty
o it o fey f-mpmffnwk;chbrophi _—

AN

ﬁ( /S ResultsPlus

Examiner Comments

This response scores 4 marks. Nitrate for protein and magnesium for
chloroplasts.

(c) Give the function of two named minerals included in the culture media. (line 6)
{4)

menesium . o GIIGROPIOGT : .o

phasphote. Jor... QrAf. plonits......... R e S

AN

~ ResultsPlus

/---. Examiner Comments

This response also gains 4 marks. Magnesium for chloroplasts and
phosphate for DNA.
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(c) Give the function of two named minerals included in the culture media. (line 6)
{4)

Ve YO0 5. 8% Y58 g Fbe . plaats.... 00 halp. Ahe..chuk..........
#030  dhm creade Hhveose vied iy pagiedon,
2. Manteads.. in. the.. bt Media. i\ I dmbna i 13,4 the..

........ ot ond. oAl help

andh@lﬂhzf?:mh:s&aﬂw(mpu)n%%ﬁiﬁmﬂ'fofmm*

thlotegla st volns: maahehium,

g ResultsPlus

Examiner Comments

This response eventually gains 4 marks. On the last two lines it refers
to magnesium for chloroplasts and nitrate for proteins.

2\
|
@) ResultsPlus
Examiner Tip
This shows that candidates need to think more about their response
before starting to write. This response contains a lot of writing that
does not gain any credit.
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Question 1 (d)

In Q01(d) candidates were asked why the pH of the media needs to be kept constant. Most
responses gained both marks for explaining that enzymes are affected by changes in pH
away from the optimum as the shape of the active site could be altered and the enzyme
denatured.

(d) Explain why the pH of the media needs to be kept constant. (line 7)

(2)
............ WMngMMmEWP{M%MMaQM
..... W‘E%vmﬁmmumhuah%%wﬂw
onah Mool waackon..cill. Slew.. douwm. Of.. shop. Sotplateluy . s pload......
\“R&suﬁsﬂm
Examiner Comments
This response gains both marks. It refers to the enzyme being affected
and enzyme being denatured.
(d) Explain why the pH of the media needs to be kept constant. (line 7)
(2)
___________ Ps... photosyathes 5.5 o... enzyme - combolled.. veadion... mtahing. Ae-oph. ...

........ canstat...h. O...oeeded. Ao Ksep. it 4. optimem. . A%

_ackon

\(/K ResultsPlus
Examiner Comments

This response gains 1 mark for reference to keeping an optimum for
enzyme action.
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(d)} Explain why the pH of the media needs to be kept constant. (line 7)
(2)

1S ot Switable. fov e plant Con Cowse e nlant to div. A8 i, Nt

NS

ﬂ ResultsPlus
Examiner Comments

This response does not gain any marks as it does not refer to enzyme
or active site.

11 Int GCSE Biology 4BI1 2BR



Question 1 (e)

QO01(e) asked candidates to describe a simple experiment you could do to show the
phototropic response of plant stems to light. Most responses scored full marks for describing
an experiment using two similar plants, one with light from one side and the other in the
dark, leaving for a stated time and observing that the response of the plant is to grow
towards the light.

(e) Auxin also controls the response of plants to light.

Describe a simple experiment you could do to show the phototropic response of
plant stems to light.

. J\ B
% ResultsPlus
Examiner Comments

This response gains 3 marks for one plant in dark and another with
light to one side, similar plants.
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(@) Auxin also controls the response of plants to light.

Describe a simple experiment you could do to show the phototropic response of
plant stems to light.

(3)
e EVES Mm!,mumadamemmmr,mmtd.

tm?mamrmm&mmmm ..... m,&nt_ﬁﬁumﬁm{{
m&s,ubmvﬂfnmmﬁmmqtefmsmnvf‘pm, ..................

NS

ig ResultsPlus
Examiner Comments

This response scores 3 marks for reference to a lamp in one direction,
for a stated time and the plant growing to the light.
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Question 1 (f)

QO1(f) asked candidates to explain why scientists want to conserve endangered plant species
and varieties. Most responses gained full marks for explaining that this would prevent
extinction, maintain biodiversity and keep species for future use.

(f) Explain why scientists want to conserve endangered plant species and varieties.
(lines 13 and 14)
(2)

Lhe
g is yo Endnse thal Hhe ecolyrkemy tf o ENVIr0nm eny

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

bekmetion of plant 3 rpecies +Hhot (ould he ured to
Prodma. medicines and. mort:

o

ﬂ ResultsPlus
Examiner Comments

This response gains both marks for prevents extinction and use for
medicines.

{f) Explain why scientists want to conserve endangered plant species and varieties.
(lines 13 and 14)

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

o

ﬂ ResultsPlus
Examiner Comments

This response also gains both marks for prevent extinction and
maintains biodiversity.
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(f) Explain why scientists want to conserve endangered plant species and varieties.

(lines 13 and 14)
T ()
....... gowémkﬁoﬁéﬁ; exkinck  aad  coant '";1%&1:%
.............. odwed ammere. A 2 XE i was. A wlpke) plant "t wold
P any Yasakugn was lpfol 4 8

AL “”‘%" have e siace it doeit ..w‘b},.,..mdw"— and Rk Al

...... ehop,.podckion ...

{ ResultsPlus

Examiner Comments

This response also gains both marks.
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Question 1 (g8)

In Q01(g) candidates were asked to explain why plant cell suspension media are maintained
under suitable conditions of agitation, light and temperature. Most responses recognised the
link to the specification point on industrial fermenters and some candidates could describe
the role of agitation in providing the cells with carbon dioxide. Most responses referred to
light for photosynthesis and a suitable temperature for enzyme action.

(g) Explain why plant cell suspension culture media are maintained under suitable

conditions of agitation, light and temperature. (lines 24 and 25)
(3}

.................. Howiney.... Angua.... Mot o plowls Ko condnet pATRIYATARILL..

SOV A0 N Nale el kL Tl enZ A ol

N ‘{ ResultsPlus
/'--. Examiner Comments

This response scores full marks for light for photosynthesis,
temperature for enzyme action and agitation to provide minerals.
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{g) Explain why plant cell suspension culture media are maintained under suitable
conditions of agitation, light and temperature. (lines 24 and 25)
' ' (3)

e pl,m&. ........ (W) UL -for ....... / m-&rawy

}f fnepak.

f

ﬂ ResultsPlus
Examiner Comments

This response gains 2 marks for light for photosynthesis and
temperature for increased enzyme action.

/’_".
“ “V‘ \ ResultsPlus
Examiner Tip
The reference to agitation improving growth needs to include how
growth is improved, such as providing carbon dioxide or minerals for
the plant cells.
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(g) Explain why plant cell suspension culture media are maintained under suitable
conditions of agitation, light and temperature. (lines 24 and 25)
(3)

N

ﬂ ResultsPlus
Examiner Comments

This response also gains 2 marks for light for photosynthesis and
temperature for increased enzyme reactions.
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Question 2 (b)

In Q02(b) candidates had to determine the magnification of the diagram. Most responses
gained some marks with many candidates gaining full marks for correctly measuring the line
P Q and converting mm to um and dividing this by 80. Those candidates who did not
calculate the correct magnification often picked up marks for working.

(b) The actual length of the root cell from P to Q is 80 um.

Determine the magnification of the diagram.

[1000 um = 1 mm)] {2Q =38
(3)
Jo 5
s = "% ..'}.% > 47§
6.0
6093 3F=

\/ / ResultsPlus

Examiner Comments

This scores full marks.
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(b) The actual length of the root cell from P to Q is 80 um.
Determine the magnification of the diagram.

[1000um = 1 mm]
(3)

P = 3.%m = 390mm = 3QODOO|AM

390000 _
Y7 = 4815

magnification = x4g?'5

N\

ﬂ ResultsPlus
Examiner Comments

This scores 2 marks for measuring PQ correctly and dividing by 80.

Q‘) ResultsPlus

Examiner Tip
The error here is converting cm to mm but the response gains two
marks for working.

(b} The actual length of the root cell from P to Q is 80 um.
Determine the magnification of the diagram.

(1000 pm = 1 mm]
(3)

: image %$iz¢e
MSnI?ica#len = N DG

ac tuvalsize

4

g0 mMAghfCAtion = Xove e mpens:

N\

ig ResultsPlus
Examiner Comments

This scores 1 mark for dividing by 80.
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Question 2 (c)

Q02(c) asked candidates to explain how root hair cells are adapted for their functions. This
was answered well by candidates, with many scoring full marks for explaining how the long
cell penetrates into the soil increasing the surface area for absorption of water by osmosis
and of mineral ions by diffusion or active transport.

(c) Root hair cells are specialised cells adapted for their functions.

Explain how root hair cells are adapted for their functions in the plant.
(4)

_______ ORIV, @)u HM CAAVE, hmpvb-og

l\ (VIUSVYT /P8 @U.wl. Attt UJJ-ALA.P ........ Lm_pa

E}M (Total for Question2=9 mnrks}

%“—“‘m- O svwavovy & Ve Wb wrtnant
bror . pasrt el o aé,.h Solrun.,
B The ke than  Pursio ovb "

poo b huan M aand aniins mmumv va&M“

ﬂ ResultsPlus
Examiner Comments

This response scores full marks. It explains that the root hair cell has a
large surface area, to absorb water by osmosis. It uses active transport
to absorb mineral ions.
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(c) Root hair cells are specialised cells adapted for their functions.

Explain how root hair cells are adapted for their functions in the plant.

iﬁ Examiner Comments

This response also scores full marks. It explains that the cells absorb
water and mineral ions. It refers to osmosis, active transport and the
large surface area.
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(c) Root hair cells are specialised cells adapted for their functions.

Explain how root hair cells are adapted for their functions in the plant.

foe
................. R oﬁhﬂfrmuakm&hgéﬁm{hvo‘m&mﬁo e
.............. They.... have. .. mitochondria.. 4o provide _enegy  for oetive. tvansport. do alat

nrne

............ They.... heve.. Jage. Wo.uol@?.......&n....,...gip.m.........m:iw
2 —have- portt-_one ol dtme to f tncsease the. diffusion. vate. ...

AN

ig ResultsPlus
Examiner Comments

This response also gains full marks. It explains that root hair cells have
a large surface area increasing diffusion and active transport of
mineral ions.
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Question 3 (a)

Question 3 presented a table showing nutritional information about two biscuits. In Q03(a)
candidates had to calculate the percentage of the total carbohydrate present in biscuit A that
is starch. Most responses were able to gain full marks for this calculation.

3 The picture shows two biscuits, A and B.

Biscuit A Biscuit B

The table shows some nutritional information supplied by the manufacturers of the
two biscuits.

A 1860 13.6 66.5 1.5 68.0 10.0 ¥:2

B 1653 3.7 758 1.2 770 10.5 0.9

(a) Calculate the percentage of the total carbohydrate in biscuit A that is starch.
(2)

forcedeogs ey erovth i Bt A = Horth \ngpois tver Yot Wrbohylaies
ngrome muipW ny 100

Beok A (o5 [oy.0 X100
pementage=.q7'?,q B P O

ResultsPlus

Examiner Comments

This response scores both marks.
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3 The picture shows two biscuits, A and B.

Bl;cuit B

The table shows mmt nutritional infonmﬁon suppHed by the manufacturers of the
two bi‘sCuits.

A 1860 136 66.5 15 68.0 100

1.2

B 1653 3.7 758 1.2 77.0 10.5

0.9

(a) Calculate the percentage of the total carbohydrate in biscuit A that is starch.

66> o0 =0q3.99Y %
6% .0
o -8 *%

percentage = .. as

(2)

ResultsPlus

Examiner Comments

This gains full marks for the correct answer.
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3 The picture shows two biscuits, A and B.

Biscuit B

Biscuit A

The table shows some nutritional information supplied by the manufacturers of the

two biscuits.

A 1860 136

66.5

15

68.0

10,0 1.2

B 1653 3.7

75.8

1.2

77.0

10.5 0.9

(a) Calculate the percentage of the total carbohydrate in biscuit A that is starch.

bg.0 - 6b-5
b%.0

X \co

Aol

(2)

PErcentage = ... &5 e I

ResultsPlus

Examiner Comments

mark for dividing by 68.

The answer given is incorrect but the response gains one working
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Question 3 (b)

In Q03(b) candidates were asked to comment on which biscuit would be most suitable for a
person, who had been told by their doctor, to maintain a healthy diet but lose some weight.
Almost all responses gained at least one mark. However, only the best responses linked the
differences between the nutritional contents with their effect on the person. The best
responses gained full marks for commenting that biscuit B is most suitable as it has less
energy so less energy would be stored as fat / it has less lipid, so less lipid stored under the
skin / it has less sugar, so less risk of diabetes / it has less salt which can increase blood
pressure and that it has more protein which is required for tissue repair.

(b) A doctor has advised a person to lose weight.

Comment on which biscuit, A or B, would be most suitable for the person to
maintain a healthy diet and to lose weight.

Use the information in the table and your own knowledge in your answer.
(4)

Jl'n‘)'f*"“"l-\&l-“ ...... oo A Y et, snaes cartant io. B3 [ess foss.

..... dodhe bocty o5 fp®, However, Lofo) corlolydnte o B2

b bighec dhon A A Thi premedes grovdlaad o

N ﬁ{ ResultsPlus
/'--.. Examiner Comments

This response scores full marks. It comments that B has less energy so
less fat stored, less lipid so less fat stored, less sugar so less risk of
diabetes and more protein for repairing cells.
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(b) A doctor has advised a person to lose weight.

Comment on which biscuit, A or B, would be most suitable for the person to
maintain a healthy diet and to lose weight.

Use the information in the table and your own knowledge in your answer.

nS(,U A h“s 5[3‘14’? 633 ‘FD{‘DI

(4)

CU r},oh&drﬂ\l'@ C\-[' 6? Pfr (DO (,oMP(/lfeJ """""

Jco and 4 hil €35 en However
ety T P W ok

c,v"*ufﬂr*al to 3. 7'% which
: J rWM & choles ﬁf'ffv

' SG\H ?«a«- 1004 Whidh [@Lre;éiae, the

o hdp' ool Prapure

N\

ﬂ ResultsPlus
Examiner Comments

This response scores 3 marks. It comments upon B has less fat so less
cholesterol, less sugar so less risk of diabetes and less salt so less risk
of higher blood pressure.
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(b) A doctor has advised a person to lose weight.

Comment on which biscuit, A or B, would be most suitable for the person to
maintain a healthy diet and to lose weight.

Use the information in the table and your own knowledge in your answer.
(4)

...................... Biscwit..A g contuins. more lipids. so it increases..

. Chances. of . obesity. when consunud..

- Biscwt. B contains. more.. car!:ohydm!-f.f wach....._.

pnmaﬂ@ provides...more.energy. than BisautA. ..
.The..amount of . pmkm in both. busicwits are.
raughlg e same. Bi has—ligh Tmy
_Adso_hawe mughy ‘e sane Salf conkent

..................... _ Busicwit B & more Suitable becquse it-contains

_muth_less Fafs( 26F.6f eSS fok). ...

N\

ﬂ ResultsPlus
Examiner Comments

This scores one mark for A containing more lipid so increasing the risk
of obesity as an equivalent to gaining more weight.
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Question 3 (c)(i)

In QO3(c)(i) candidates were asked to describe the method for an experiment to compare the
energy values of the two biscuits. Most responses gained marks, with many candidates
gaining full credit for describing the practical 2.33B from the specification.

(¢) Ateacher tells some students to carry out an experiment to compare the energy
values of biscuit A and biscuit B.

() Describe a suitable method the students could use for their experiment.
{4}

..Your._Same... \0lume. . of water... Inte. twe.. test. Tubs.. Abeasul . the....otiginal...
...... anﬂmrmdmﬂmﬁamfmm‘%m?Mmmm;gmd
..... biscult A....andl... bisonit B neing.n.. bajnce.. FiX . cach.of. thom on A . .
...... mmm!mwlh]@nmmnAlih‘smﬁE:szﬁm\mumr

et~ Reaoral . the . final....
ROAPUATAL.. T WAHC. R AfRr. 6o bt Combustibh . 1% COMplete. .
Tnerqy... rededsed 7. 4dx. ndter. volume x. g rerease. of temperaTlit.. ..
. Provtese ¥ (olow61%.....tnechy. salnte. ..y uSing... Fstal. energy... roieased)....
.......... drv?dfdéj;mswbethEmemxmaw ok,

....... mlada-fa'fﬁtﬁvaﬂﬂﬂ

N,

%j ResultsPlus
Examiner Comments

This scores full marks. It refers to using the same volume of water,
measuring the mass of the biscuits, measuring the change in
temperature and heating the water using the burning biscuits. It also
gives the equation for calculating energy released.
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(c) A teacher tells some students to carry out an experiment to compare the energy
values of biscuit A and biscuit B.

(i) Describe a suitable method the students could use for their experiment.

(4)

<g£ ResultsPlus
Examiner Comments

This response also gains full marks. It refers to using 30cm? of water,
using the equation, temperature change of the water and mass of
biscuit. It also notes that the biscuit should be relit if it goes out.
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(c) A teacher tells some students to carry out an experiment to compare the energy
values of biscuit A and biscuit B.

(i) Describe a suitable method the students couldusefnrmekéxpeﬂmi . ®
Bk o fBY  rovge . of 2otk biceit. Jaks. . on..ixxlntd. ..
besby of oo oed. Noes ot e WHE Gnguetue, OB

Ho[l '(k -f""fft'fbwgwf A ca.o afib _and W .5 'ﬁd

wlth tod picoif aa [y R ARa gy velug,

ResultsPlus

Examiner Comments
This also gains full marks. It mentions mass of biscuit, burning biscuit
under tube until completely burnt, measure increase in temperature of
water. It also quoted the equation.
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Question 3 (c)(ii)

In QO3(c)(ii) candidates were asked to give two reasons why the energy value the students
determined in their experiment was much lower than the energy values supplied by the
manufacturers. Most responses gained at least one mark, with the best stating that energy is
lost from the students test tube or that the biscuits were not fully burnt.

(i) The energy values the students determined for the biscuits were much lower
than the energy values supplied by the manufacturers.

Give two reasons why this is the case.

N,
\( ‘{ ResultsPlus
/'--. Examiner Comments

This scores both marks. It states energy lost to the surroundings and
not completely burnt.
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(ii) The energy values the students determined for the biscuits were much lower
than the energy values supplied by the manufacturers.

Give two reasons why this is the case.

ResultsPlus

Examiner Comments

This also gains both marks.

(i) The energy values the students determined for the biscuits were much lower
than the energy values supplied by the manufacturers.

Give two reasons why this is the case.
{2)

[ SO . | (2 1o o ack S & fdrsonctmit oL STl S e ol B B i

|||||||||||||||||

ResultsPlus

Examiner Comments
This scores one mark for not all energy transferred.
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Question 4 (b)(i)

QO04(b)(i) asked candidates to describe how pollution by fertilisers can affect aquatic
ecosystems. Those candidates who knew and understood this part of the specification were
able to score well with many candidates gaining full marks.

(b) Farmers sometimes add chemical fertiliser to the soil.

(i) Describe how pollution by fertiliser can affect aquatic ecosystems.

(5)

V ResultsPlus
/--.. Examiner Comments

This response gains all 5 marks. It describes nitrates causing an algal
bloom blocking light. Aquatic plants die and decomposers using up
oxygen. Other organisms die. Finally it refers to eutrophication.
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(b) Farmers sometimes add chemical fertiliser to the soil.

(i) Describe how pollution by fertiliser can affect aquatic ecosystems.
(5)

o The fenkilyer  seoch inds the gyound
.......................... [nhm‘-’pwfl’s,scn]f«fd[fﬂf}'mjThesub%ft’
........... lt\{‘f\'{llﬂf"‘suc}\!ﬁh1hd'},€-£=m€‘f\dufecl'h‘e
........... e opid_ geuth of doee md couyes  algee blowmig
The gohuge eround ol algee block the sunlight
(o 158 ,{L\Mﬂ ............. will b elejjl;gb+erYpF
‘Fbwﬁhpw&q:faflrcf:lcwlsThon,hedeawposeu
~ue. oygen . dov tein  aespivetion do byeak
........... é_pwnalsaff[hma,““""fmllba1&“0?‘55@!\

ig Examiner Comments

This response also gains 5 marks. It refers to nitrates, algal growth, less
light, decomposers using oxygen for respiration, aquatic animals die.
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(b) Farmers sometimes add chemical fertiliser to the soil.

(i) Describe how pollution by fertiliser can affect aquatic ecosystems.
(5)

yﬂ\\mwn%mﬁammwmmmmﬁww
-ﬁnwb""\lchmv&csm\&%%%mwwwrpw?mwm

}4" g Qg;r, wan't gmw
"-’""u%(aw&z&mﬂ ............... ®. (Ao Hae Lsh Mﬁ—mmmglﬂf-fﬂfﬁf-mﬂm&
..... mmmphh&w?mwvn% MWMWMWM

...,.dmpam mw o Haroletaying. plants and vSe.tp.oxygen.inis......
..... watReo. #Mh-evgwm&prwhm O Al OXYQor. IAS:

up,mwwmnsmvmammmmmgwmm~¢;

N\

ig ResultsPlus
Examiner Comments

This response also gains full marks. It describes algal growth, blocking
light, plants die, bacteria use up oxygen, other organisms die.
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Question 4 (b)(ii)
In QO4(b)(ii) candidates were asked to give an alternative to chemical fertilisers that a farmer
could use. Many responses gained the mark for giving manure of animal faeces. A few

candidates gave biological controls, confusing fertiliser with pesticide.

(i) Give an alternative to chemical fertiliser that a farmer could use.

(1)

ﬂ/ ResultsPlus
/--. Examiner Comments

This scores the mark for manure.

(li) Give an alternative to chemical fertiliser that a farmer could use.
(1)

_biological  hefbicrdes aud blological

pesticides

AN

ﬁ/ < ResultsPlus
/--.. Examiner Comments

No credit for herbicide or pesticide.
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Question 5 (a)(i)

QO05(a)(i) gave part of a DNA molecule and asked candidates to write the letters of the correct
bases for strand 2. Many responses gained both marks for the correct series of bases.

5 (a) Diagram 1 shows part of a DNA molecule.

Stand1 | G | G | C

bonds between
complimentary bases

Stand2 | € | ¢ | & p,--rh 2 g'g o

_.,
>

o

{1 =
TV -
s

F—

Diagram 1

4h Complete Diagram 1 by writing the letters of the missing bases in the
empty boxes for strand 2.

NS

ig ResultsPlus
Examiner Comments

This scores both marks for a correct sequence of bases.

5 (a) Diagram 1 shows part of a DNA molecule,

Strand1| G | G| C

bonds between
complimentary bases

e
>

41 o
——eend
—

(]

v i e

CIatTl QAINIG

Strand 2 ( £
Diagram 1
(i) Complete Diagram 1 by writing the letters of the missing bases in the
empty boxes for strand 2.
. N

%Resultsﬁus
Examiner Comments

This scores 1 mark for a sequence with one error.
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Question 5 (a)(ii)

Most responses could give the maximum number of amino acids coded by this strand as 3.
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Question 5 (a)(iii)

In QO5(a)(iii) candidates had to complete the empty boxes to show the mRNA coded for by
this DNA strand. Again most candidate responses could give the appropriate bases.

(i) The original DNA strand is used to produce mRNA.

Complete the empty boxes in Diagram 2 to show the mRNA coded for by this
DNA strand.
(2)

DNA |G |G| C|T|A|[G]|T|T]|G

mRNA| ClC g lA|VIC|AR|C

N\

iﬁ ResultsPlus
Examiner Comments

This gains both marks for the correct bases.

(i) The original DNA strand is used to produce mRNA.

Complete the empty boxes in Diagram 2 to show the mRNA coded for by this

DNA strand.
(2)

DNA |G| G| C|T|A|[G|T|T|G

mnA |[C [C G IRA|U|G|IAIRAIC

Diagram 2

N\

ﬂ ResultsPlus
Examiner Comments

This response scores one mark as it makes an error in one of the
bases.
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Question 5 (b)

In QO5(b) candidates were given information about a length of DNA containing 25 000 base
pairs and 50 000 bases. They were told that 30% of the bases were adenine. They were asked
to determine the number of thymine, cytosine and guanine bases in the length of DNA. Many
candidates gained full marks.

(b) A length of DNA consists of 25000 base pairs.
This makes a total of 50000 bases.
In this length of DNA, 30% of the bases are adenine (A).

Determine the number of thymine (T) bases, cytosine (C) bases, and guanine (G)
bases in this length of DNA.

(3)

S6ocex3o% = |S000

o
Coooo }((f-— S0 -3 ’Z_) = loooe
Loevp

'5000
number of thymine bases (T) = ...
number of cytosine bases (C) = ’ow"’
[ oooo

number of guanine bases (G) = ...,

|
)
-
e

¢ &{ ResultsPlus
/--.. Examiner Comments

This response gains full marks for the correct number of T, Cand G.
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(b) Alength of DNA consists of 25000 base pairs.
This makes a total of 50000 bases.

In this length of DNA, 30% of the bases are adenine (A).

Determine the number of thymine (T) bases, cytosine (C) bases, and guanine (G)
bases in this length of DNA.

20% also ‘H\g""f"-**
0630 -36=Yp

(3)

Wo-=72<=20
72 07%C
Zovb
number of thymine bases (T) = ..... }0%
number of cytosine bases (C) = ZO%
number of guanine bases (G) = .. ZO% ..........................
ResultsPlus

Examiner Comments

This response gains 2 marks for correctly stating the percentage of
each base.
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(b) A length of DNA consists of 25000 base pairs.
This makes a total of 50000 bases.
In this length of DNA, 30% of the bases are adenine (A).

Determine the number of thymine (T) bases, cytosine (C) bases, and guanine (G)
bases in this length of DNA.

(3)

30 Y, C 907, % S0008 = (foo00

907 - €8, — A0,

Qo . T 207, ¥  Seood = (0,990
govy, &«
number of thymine bases (T) = ...\ %% ...
number of cytosine bases (C) = .....'5/©°° ...
number of guanine bases (G) = ......"%992 ...
ResultsPlus

Examiner Comments

This response scores 1 mark for the number of G bases being 10 000.
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Question 5 (c)

QO05(c) required candidates to describe the differences between the process of transcription
and the process of translation. Again many responses scored full marks for describing the
location, starting substance and product of each as well as the role of tRNA. The quality of
responses showed the candidates knowledge and understanding of protein synthesis.

(c) Describe the differences between the process of transcription and the process
of translation.

......... invowes MAL A o At . Tanschiption ywilwy 4l

o 0w aend o chates L folygepide

_J::\ —
S/ &{ ResultsPlus
/--.. Examiner Comments

This response scores all four marks for the location, starting molecule,
product and the role of tRNA in translation.
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(c) Describe the differences between the process of transcription and the process
of translation.

(4)
Tronsaxdptipn. Creores. MRNATh Q. OMRUS .

DNA Ly and PaRNA S IO tlivn tomolenen-
R L T N Y

TransIAtiOn. . creates. Proens Tt eDooOMO» -
MRNA QXocnes 1. the. roswe - tRAA rinog......
Aadned. animo. aads - Anti-codans _from tRAA

Agotn. . CoaaNs .. N MERAA . Annine. alds. form
QP@qe@meMn@m@ﬂ

f

%Resultsﬁus
Examiner Comments

This response also scores all four marks for the location, starting
molecule, product and the role of tRNA in translation.
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(c) D::crlb:e '::we differences between the process of transcription and the process
{4)
Translatnonoccursmﬂqe. _ribaseme.....
Jc)ae cg\t@plasm,, while... tram scnpbar
..................................... occ urs the nu.c[eus Tror
tRNA mvaeol translabnon
whera:ls .................. anlg .................... m..K.NA ............... 15 ............. invalved. . m .................
............................... f{mn%n‘otmn. ﬂﬁfﬁ mmptamen targ
o ng.... beﬂ/aeen .codons.....
Oml antncadons ................................................. translation.. 'ﬂu—:
~DNA s unzipped.. mto . _template. .. .
_ Shoad Oh/trmg éranscnp(:lon.
.. There, _stark_and. 3&9;0

.................. .Codon.in tfanstabm.

%Resultsﬁus
Examiner Comments

This response scores 3 marks for the location, starting molecule and
the role of tRNA in translation.
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Question 6 (a)

In Q06(a) candidates were given a graph showing the change on the number of hospital
admissions caused by smoking from 2009 to 2019. They were asked to calculate the
percentage increase in numbers from 2009 to 2019. Most responses were able to read the
values of the graph and calculate the increase.
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6 Smoking cigarettes has harmful effects on the body.

Graph 1 shows the number of hospital admissions in thousands due to conditions
caused by smoking each year from 2009 to 2019.

520 7T - .
T
' !
i e ges
500 :
Number of hospital g g
admissions caused 480 L
by smoking il ) :
in thousands i i o :
460
H A S
440 1 - }T =] b g

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Graph 1

(a) Using information from Graph 1, calculate the percentage increase in the number

of hospital admissions caused by smoking in 2019 compared with 2009.
% (2)

Go bose - Yoroe '\.9}3---’,‘ ’
Yo eo ‘: ‘LS‘I-% L?'S-f.)

percentage increase =

ResultsPlus

Examiner Comments

This response scores both marks for 9.52%.
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6 Smoking cigarettes has harmful effects on the body.

Graph 1 shows the number of hospital admissions in thousands due to conditions
caused by smoking each year from 2009 to 2019.

520

Number of hospital
admissions caused

by smoking
in thousands

480

440 :
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Graph 1

(a) Using information from Graph 1, calculate the percentage increase in the number
of hospital admissions caused by smoking in 2019 compared with 2009,

%’:b' YoL *-LH,). :‘f-L|~_
4azyob = 0.09]
0.037 Xlo = .19

(2)

8-\ %

percentage increase =

ResultsPlus

Examiner Comments

This response does not give the correct answer but gains 1 mark for
subtracting 462 from 506 and getting 44.
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Question 6 (b)

QO06(b) asked candidates to comment on the changes in the number and the percentage of
all hospital admissions caused by smoking. Most responses were able to score 3 or 4 marks
for noting numbers being constant from 2009 to 2012, then decreasing slightly in 2013 but
overall that there was an increase in number of admissions from 2009 to 2019 and that the
percentage of admissions fell from 2009 to 2019. The best candidates explained that other
conditions increased or that the population increased.
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(b) Graph 2 shows the percentage of all hospital admissions that were due to
conditions caused by smoking each year from 2009 to 2019,

48

+ T
4.6 . T
' Percentage of T - e HHFH
~ hospital admissions TET »
- caused by smoking - et 1H
44 - - :
1T ] e ;
=)
: 4 -
42 : SSgEEgsssan, Sanus
oo seREs
4'0 1 e
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Graph 2

ment on the changes in the number of hospital admissions caused by
ng and the percentage of all hospital admissions that were caused
by smoking. .

Use data from graph 1 and graph 2 in your answer.
(4)

...‘.ﬁ?ﬁ E""'"f."'-sﬂ:. 7‘- ] f!’-' never, ..*'* Pereentage of haspitaf

.u.m-.u-l owu- ﬁu, u-h‘l-s- a Sleep

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

B4t going ‘l"ml-.uprmou

‘“ veseavch ook  place eor -’..-—y 1"*-'- omey reatems .

Por M.s‘p:fa.f .,dm&u-mu: Eufe may howe l.un an hnm.f_ f.-.
oMl Conditions, cawsivg it pevceniee " dvop. Mﬂf‘uwm “goe; e The ﬁ-.mn.n
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™

,

" { ResultsPlus

/--.‘: Examiner Comments
This response gains full marks. It comments that numbers increased
over time, that there was a drop in 2013, that the percentage of
admissions due to smoking declined, that the percentage of the
population who smoke may be declining and that there are other
reasons for hospital admissions.
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(b) Graph 2 shows the percentage of all hospital admissions that were due to
conditions caused by smoking each year from 2009 to 2019.

48 T R B B 1
q'?c‘ TITTTT .-...... el dad | ]
4.6
Percentage of HHHH R HH
hospital admissions 312 5 Il WS ]
caused by smoking TN A B
, 44

o3 - : HE
4.2. B i IO S SN - T .‘.,‘_ q..f -
4"

! T L
a0 PR ;
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Graph 2
Comment on the changes in the number of hospital admissions caused by

smoking and the percentage of all hospital admissions that were caused
by smoking.

Use data from graph 1 and graph 2 in your answer.

T watberop |w:-( ol adwissions sfosed #"3“5 e some o
2099 .2 Lt Hun decressed fo 4SS ini3e Ry 201Y it inera m-;s?o'

- The peeesg 0y hesp ol adinne degeoed by 0-6%. from 2099 fo 01

. I+ hed o rqul Jm«, prom 2009, 'fn 03 Lu”w(ﬂ swall imotse o

D020 an 20147 4»“ ‘H'-t. P'““’?# d’f l.ﬁ.sr "DJ ad missions l“’“‘J

- e l’*-‘?& kar-u adwssions decreased: ThT ittt

(4)

F’“"‘ 201 o 205 _snber 1 Imp-lr-l cdaislos a@czl Roee_
ﬁm 20l }o. 2012, M 5. lﬂplwl odmission s Lﬂat ﬂﬁb il:; saMe ..
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N / ResultsPlus
/--.‘: Examiner Comments

This also scores 4 marks. It comments that the number of admissions
stayed the same from 2009 to 2102, then decreased in 2013, the
numbers overall increased and the percentage of admissions
decreased.
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Question 6 (c)

In the last item, Q06(c), candidates were asked to describe the consequences of smoking for
the functioning of the lungs. Most candidates gained some credit, with the best describing
how cilia are damaged, leading to a build-up of mucus causing bacterial infection, that alveoli
are damaged leading to a loss of surface area or emphysema and that airways may become
inflamed or narrow and that COPD and lung cancer develops.

(c) Smoking causes harmful effects on the lungs.

Describe the consequences of smoking cigarettes for the functioning of the lungs.

mugn«}k} (3)

; Sw&ias-cm-}mns.....n.tm:ling u}!.lth.....'?....{ﬂgh' addichve M also.. mn’rﬂm
(oL D ms

.,Cﬁht.ﬁinu%m& W d‘\ nnm:mﬁmlu«gwmw ..... Smh%mgmﬁ}a Lo

2 bmlol.s ey amlcmcéa mfu.hqm l‘d:e_ poewmoeio., .Smiolkrﬁ ..... s
e ol 58 W s, Tl Bk Bt SSSe eiilines M‘anmgu*
The. dveol . Sads de have. smaller sucface ama e o hume sais ...
€ m-rh\n&....k» ...... di (Cysion. . Ouus. Se. 'l'ne....ls.-rnjs. ....... Anmﬂhcm.mmgh ..... oRMqen...

Mym%nba@m

y { ResultsPlus
/--. Examiner Comments
This response gains all 5 marks. It describes the risk of cancer, cilia no

longer working, mucus build up and infection. It also describes
damage to alveoli.
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(c) Smoking causes harmful effects on the lungs.

Describe the consequences of smoking cigarettes for the functioning of the lungs.
(5)

Harmfulparticles from_smaking..con. icritobe  the cirways. of the  lungs, causing. ine:
reased_mucys_production and._ cilia_damage.. This can. cause bronchibis and. other ..
infechions.. Carcinogens can. ingrease. the. risk..of .cell mutetions. and cause. lung. eancer

And_smoking. can_damage. aveoli, cousing. them. to fuse. This_can lead to. emphysema.

AN

ﬂﬂesuﬂsﬂm
Examiner Comments

This response also gains 5 marks. It describes inflamed airways, mucus
production and cilia damage, bronchitis and lung infection. It also
refers to lung cancer and alveoli being damaged.
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Paper Summary

Based on their performance on this paper, candidates should:

e Ensure that you read the question carefully and include sufficient points to gain full credit.

¢ Include as many points as there are marks available in comment and explain items.

e Make sure you have practised calculations and that you understand and know how to
apply formulae and always include all your working.

e Write in detail and use correct and precise biological terminology.

e Revise practical work to help in questions about required practicals but also to help in
unfamiliar or novel practical procedures.

e Make sure you know and understand all of the terms in the specification.

e Always read through your responses and ensure that what you have written makes sense
and answers the question fully.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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