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Introduction

In this qualification, candidates are expected to develop further the experimental skills and
the knowledge and understanding of experimental techniques they acquired in units 1 and 2,
by carrying out a range of practical experiments and investigations while they study units 4
and 5. This unit will assess candidates’ knowledge and understanding of the experimental
procedures and techniques that were developed in units 1, 2, 4 and 5.

This paper includes short-open, open-response and calculation questions. This paper will
include a minimum of 5 marks that target mathematics at Level 2 or above (see Appendix 6:
Mathematical skills and exemplifications).

Candidates will be expected to apply their knowledge and understanding of practical skills to
familiar and unfamiliar situations.
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Question 1 (a)

In this question, candidates were given data related to an investigation that a scientist had
carried out to determine the preference of zebrafish for different coloured areas of a T-maze,

filled with water.

Candidates were asked for a reason as to why the scientist thought it acceptable to carry out
this investigation.

(a) Each fish was returned to the source that the eggs came from.

Suggest one reason why the scientist thought it was acceptable to carry out
this investigation.
(1)
Mo peemanen?. Oé?t?’?qﬁﬂ— ............ ves  done. o . 3k,
SQQ{K'*’@Kﬁmﬂr’wh(o’/o@&vmﬂfﬂ?#fa

ﬂoCb@ﬂ?U/;Q/a entd Mo Clewy

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

This response was awarded the 1 mark for clearly suggesting that the
fish were not harmed.
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(a) Each fish was returned to the source that the eggs came from.

Suggest one reason why the scientist thought it was acceptable to carry out
this investigation,

(1)

Aslﬁb(@f:skL\Qvﬁommplenemsyﬂem
so.7hey. d@ﬁ’f-@—(tﬁlmmgmw}\ﬁ&ma

a\__

ig ResultsPlus
Examiner Comments

This is an example of a response that was awarded zero marks. The
candidate has used information from the question to answer the
guestion.

(a) Each fish was returned to the source that the eggs came from.

Suggest one reason why the scientist thought it was acceptable to carry out
this investigation.

(1)

ig ResultsPlus
Examiner Comments

This is a response that was awarded the 1 mark. However, the
comment about being ethical was not relevant to this question.
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Question 1 (b)(i)

In this calculation question, candidates were asked to use the formula given to calculate the
value of Chi squared.

(b) (i) The scientist made a prediction:

There is no difference between the observed (O) and expected (E) colour
preference of the zebrafish.

Using the formula calculate the value of Chi squared.

P ag _ N
X '::§ C(Y’{T 25’2
Y

(3)

Answer ... q., ______________________________

N

~ { ResultsPlus
/‘--. Examiner Comments

This is an example of a response that was awarded zero marks. The
candidate did not show any of the stages needed to gain marks.

T\ ResultsPlus
\ Examiner Tip
Candidates need to perform this calculation by hand so they can

answer this type of question under exam conditions.

International A Level Biology WBI16 01 6



(b) () The scientist made a prediction:

There is no difference between the observed (O) and expected (E) colour
preference of the zebrafish.

Using the formula calculate the value of Chi squared.

‘ L A - ==Z(0-EJ=
G Ay Rb(mk £ E

(3¢ T3¢ 7
1L @—392 ?,?’"‘362
X +

(3)

Lok 4 2
K= 9@ 79 =5 =256

%j ResultsPlus
Examiner Comments

This is a response that was awarded the full 3 marks. The candidate
has given the calculation of 36 and then the correct use of the formula
and a final answer.
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N\ e cose Ak e Sa=NsSTS =D possistod
(b) () The scientist made a prediction: o ceoReErY

There is no difference between the observed (O) and expected (E) colour =L [k
preference of the zebrafish. Para

Using the formula calculate the value of Chi squared.

2 _ (O‘E)z
i 'Z E
(3)

& - BEE W \AOC
o :2(73@ )=§ =

¢
Answer 6 ........................................

N\

ﬂ ResultsPlus
Examiner Comments

This is a response that was awarded 1 mark. The candidate has gained
a mark for showing evidence of calculating the expected value of 36.

International A Level Biology WBI16 01 8



Question 1 (b)(ii)

In this question, candidates were asked to give a suitable conclusion using the Chi squared
value they calculated compared to the critical value.

(i) The critical value of Chi squared was 3.84.

Give a conclusion that could be made from this investigation.

(1
___mm..n...s@mm ..... ALLRINes. . ARRIRIN MWMWW
LBO0L. preeeitt B WMt (om0l the. ditriguinon. &g ML coRelem. ...
.-'::\ — F
~ < ResultsPlus
/--.. Examiner Comments
This response was awarded zero marks. The candidate does not
indicate a comparison of the calculated and critical values.
(ii) The critical value of Chi squared was 3.84.
Give a conclusion that could be made from this investigation.
(1)
we. acpf L nadl  hypollass @5 L. Coloalatd

AN

i{ < ResultsPlus
/--.. Examiner Comments

This response was awarded the 1 mark.
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Question 1 (c)

This was a two-part question. Candidates were required to identify a relevant abiotic variable,
state how to control it and suggest what effect it might have if it was not controlled.

(c) (i) State one abiotic variable that could affect the results of this investigation.
{1)

Abiotic variable

(i) Describe how this abiotic variable could be controlled and the effect it could

have on the results if it is not controlled.
(2)

Variable

Describe how this variable is controlled

..... M...M.m..wn.m..ﬂp_o;...m...@@m.he....pmml....da...Mﬁ.gcem...m.ﬂ.d.._.__......

Describe the effect it could have on the results if it is not controlled.

AR DR AU o IO e e e

N { ResultsPlus
/'--. Examiner Comments

This is a response that was awarded zero marks for part (i) and 1 mark
for part (ii). The candidate did not select an abiotic variable for part (i).
However, they did gain a mark for suggesting the results would not be
valid for part (ii).
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(c) (i) State one abiotic variable that could affect the results of this investigation.
(M

Abiotic variable
o R A e g e ——

(ii) Describe how this abiotic variable could be controlled and the effect it could
have on the results if it is not controlled.
(2)
Variable

Describe how this variable is controlled

SRl K ombita b Viahb md Beagik  Jaald an o ed | Soder

Describe the effect it could have on the results if it is not controlled.

L S R il Rl B ol ——

cokigdt berg mdre  lnleads... anoﬂi&fj‘-ﬂaj[w&;?ﬂbrﬂhﬁ"

This is a response that was awarded the mark for part (i) and 1 mark
for part (ii). The candidate correctly identified light intensity as an
abiotic variable for part (i). However the control was not clearly stated
for part (ii).
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(¢) (i) State one abiotic variable that could affect the results of this investigation.
(1)

Abiotic variable

o Tempelad® .

(i) Describe how this abiotic variable could be controlled and the effect it could

have on the results if it is not controlled.
(2)

Variable

Describe how this variable is controlled

........ Th f_(me.sma.cg\.&y““,mx&.@.lI.e.d...,.@:Q,,m,,.,.e_fwlﬁféaﬂa..._

Describe the effect it could have on the results if it is not controlled.

........................ Reswfs o hot volid

/ ResultsPlus

Examiner Comments

This is a response that was awarded the full marks for part (i) and part

(ii).
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Question 1 (d)

Candidates were asked to suggest why each fish should only be used once in the choice
chamber.

(d) Suggest why the scientist used each zebrafish only once.

(1)
_ICL"S is bo mivmise Uo  gHess g dt onite] s it Neels fo.

L)LCmg“’ Saa.. ln-Lu'\ &Moun il a(r;ﬁ _{'_La_TM\Z& L“L L CQJC[
G o de fo ovalsltg €ty epelnd e fort

ﬂ ResultsPlus
Examiner Comments

This response was awarded the 1 mark. The candidate correctly
suggested the fish might become stressed if they were used more than
once.

(d) Suggest why the scientist used each zebrafish only once.

(1)

ﬂ ResultsPlus
Examiner Comments

This response was awarded the 1 mark. The candidate correctly
suggested the possibility of habituation.
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(d}cS?Jggest why the m each zebragsh only §r\;ce

. ResultsPlus

Examiner Comments

This response was awarded the 1 mark. The candidates has correctly
suggested learning might take place.
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Question 2 (a)

In this question, candidates were told a student investigated the vitamin C content present in
kiwifruits and guava fruits. Candidates were asked to describe an experiment to measure the
vitamin C content of each type of fruit. Many candidates did not clearly state that DCPIP
changes from blue to colourless with the addition of vitamin C. To just say DCPIP becomes
colourless was not creditworthy.

(a) Describe an experiment to measure the vitamin C content of each type of fruit.

‘prfavﬁiééfhécs,///“w%
toem® oF DCPRLP solubon
-~ Prpae 3 obblr Kt lLibes ond Lol Han
w””/wﬁwf'qa;m,jaavq@r/d'amc@wo’
Vikme C Solution
C. solaton  inlo. e NDCPTP cn d  slwt co
séoﬂua/cb wtoct, Nocood W bme SF et
@9{DcpffobC@m;oké:é-fa@.}cct:?bf(é&c
“’Q?ca/ﬁftf«yx;mnf‘uﬁohﬂ’idwm
"@ffrae‘/’k4¥/mew’f‘(mw¢/vm34>w

decotocse  DCRPLL.
“Plof .  bar pghack of .  uOue

NS

ﬂ ResultsPlus
Examiner Comments

This is a response that was awarded 3 marks.
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(@) Describe an experiment to measure the vitamin C content of each type of fruit.
(6)

B Bupodnt e the W of & fih fust fare
l"’ &m(ﬂ,«}k #L.D(P]P 'i;p‘\td"[ﬂ\ o

‘f’{gk m(-c.(.j M{C"-Mﬁt ﬁ&a&fﬁyﬂa{iﬁh ﬁc M M_"J—b
dolin F M e @ g shar b odd He S b 2D on® DT
5’5‘4‘”“ “DH‘M. fle elune of | Jule.. feced e Jea(vie, A solufn For

bt fo chﬂ kew fic. enondudion. gk ialuce...of KPP Shitivn fe. Sas, KL
o Hingfdafly onlled ol 6«&,«-qwj

W g stoded "’u"'“ f ol U e C sloflon
o add it deg. 639%9 g,,,j”aqf«]a_ DPLA.. cladbr,. sty & W““Mw

rrrrrrrrrrr

J'A. « gm.x

({TETIRTTTRRE

ﬁwr b\ :
kel o duoty Ao DD e fo cbfeh fio w0 o Bullm C
A At C e ygled o A,;:;w z{f DpIp ,.%,,,(m e

<£§ ResultsPlus
Examiner Comments

This is a response that was awarded the full 6 marks. The candidate
has given a clear and comprehensive answer.
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(a) Describe an experiment to measure the vitamin C content of each type of fruit.

Qﬁ&k the {ruits using peml and mefl ..
an&m,:)( ....... them with water 4o m a, solution, use.
A Pxppﬂe, 1o &AA D(_FIP 1o the solufiontl.
Aorpad e dinae . N Nete the volume. of. |
'y D(,? 10 aMel ot which +he Solution 4 m@s
£vom YHue fo colourtess, EPeat. the expefin
w.Cont alhng-kke 128 ot A E’.'P@Ii’s and. c.akuhf}

ayt@ae  also e oeat at Akt w@n
ot Yfrf =

% ResultsPlus
Examiner Comments

This is a response that was awarded 4 marks.

(6)
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Question 2 (b)

In this question, candidates were asked to calculate the percentage difference in vitamin C
content of the guava fruit compared with the kiwifruit.

(b) The student found the vitamin C content of the fruits to be:
kiwifruit 92.7mg 100g™
guava fruit 223.3mg 100g™

Calculate the percentage difference in vitamin C content of the guava fruit
compared with the kiwifruit.

Give your answer to three significant figures.
(2}

i 00
- - i P

= SE'SGKH-

AN

~ < ResultsPlus

/--. Examiner Comments

This is an example of a response that was awarded the full 2 marks for
a correct calculation.
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(b) The student found the vitamin C content of the fruits to be:
Kiwifruit 92.7 mg 100g™ |
guava fruit 223.3mg 100g™

Calculate the percentage difference in vitamin C content of the guava fruit
compared with the kiwifruit. 3

Give your answer to three significant figures.
- 2

n 22D~ otq*-:{_ v10D O (2)
JaeF

\&o - 8 -/

—

Answer ...\ &V

a\

iﬁ ResultsPlus
Examiner Comments

This is a response that was awarded the full 2 marks. The candidate
has given an alternative calculation.
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(b) The student found the vitamin C content of the frm_ts to be:

-—

kiwifruit 92.7mg 100g™

guava fruit 223.3mg 100g™
Calculate the ?rcentaqe difference in vitamin C content of the guava fruit

compared with the kiwifruit.

Give your answer to three significant figures.
223-3
a2-F

(2)
X 100 - 240 . % L.
= 2‘1“7

Answer 2‘—‘1 ................. %

N\

iﬁ ResultsPlus
Examiner Comments

This is an example of a response that was awarded zero marks.
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Question 2 (c)
In this question, candidates were asked to describe how a blood clot is formed.

The majority of candidates described the events in an appropriate order. However, many
candidates did not identify the role of thromboplastin.

(c) Vitamin C is needed in the production of factors involved in the formation of
a blood clot.

Describe how a blood clot is formed.
(4)

OO 4Ok Lo (O QY. wmmmamﬁ&mﬁhmahmwumaem

(corasyiing tiva. anversion)
o lor. convefved (o tiodnY. Sladn 15 ain Intottbla proteln Waith . Gopsts. (s ...
ooy IAs and. paiods o . el 0. MBth he adiefa). cnited. .. Ok, ...
\( &{ ResultsPlus
/'--. Examiner Comments
This is a response that was awarded the full 4 marks.
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(c) Vitamin C is needed in the production of factors involved in the formation of
a blood clot.

Describe how a blood clot is formed.
(4)

meﬁh& ..... nnennxtmw%ktﬁhmmwfnnos

- Prbain . Hwonin . Twowln Hen . cnverts . Jroooen o
@%M&xf&tﬂm ....... juum%gmu%ﬂtmud.hhs’m?hm&_ ......

s TR 0 A RN s e st s B s

AN

ig ResultsPlus
Examiner Comments

This is a response that was awarded 3 marks. The candidate
mentioned thromboplastin but did not make it clear what was being
trapped by the fibrin mesh.
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(c) Vitamin C is needed in the production of factors involved in the formation of
a blood clot.

by Rakt (4)
rrrrrr o g Ho bdogody hadki /oﬁfa«ﬁa B comsbed sm

&g&@m%pb«f«% ............... .
A ATt Hworbl mhg&; ﬁa ﬁ/mm a‘ anf«e‘(t, f 6'/5\ /m
& dllaflars ok E@W o f?éfm frsa mb Ty

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

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

. chobin_oney, £ 1& (st s g b m;,(q

iﬁ ResultsPlus
Examiner Comments

This is a response that was awarded the full 4 marks. The candidate
has correctly trapped red blood cells in the mesh.
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Question 3 (a)

In this question, candidates were asked to write a null hypothesis for an investigation that
observed the effect that wind had on the bending of plants.

(a) State a suitable null hypothesis for this investigation.
(1)

Mﬂﬂo,jjm/frcm/ds//mnubcéuen

éamr;cmaé*yﬁtwmm&fjwyfffma/amm

awc’c@ﬂfv@//cymy-'

N

%j ResultsPlus
Examiner Comments

This is an example of a response that was awarded the 1 mark for a
clear nul hypothesis.

(a) State a suitable null hypothesis for this investigation.
()

%{ ResultsPlus
Examiner Comments

This is an example of a response that was awarded zero marks.
Reference to a correlation was incorrect.
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(a) State a suitable null hypothesis for this investigation.
: (1)

o Mnere s one Stanidscany. . Antfecence . ...

e ween Ao erers ofF Awe Skews e

NS

ﬂ ResultsPlus
Examiner Comments

This is a response that was awarded the 1 mark for a correct
statement.
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Question 3 (b)(c)

In this two-part question, candidates were asked to tabulate data in part (b) and then draw a
suitable graph in part (c).

(b) Draw a suitable table to display the data and your calculated means for these

two groups of plants.
1 (3)
Sk diomebes fonrm
Exptrimen beil ton lwol/
wesulbs ip ' /7-54 /7 Q3%
aken&:j ovdev 7. 61 7.0%
17 649 - 17.08
1769 197 45 -
ars 17 .16
/7,89 1T.2!
/T 82 1T 96
17 RS 17 &L
/S /7 82
/7 09 2089
18-7%. 17.3%
/'8 .74 /7
/& (6 M7 82
| & 1§ h2.S%
I8 22 /7 60
[flean s /7.90 [ 30
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(c) Plot a suitable graph to show the mean diameter of the stems for each group of
‘plants. Include an indication of the variability of these data.

(3)

23 T I

N

Ak

||

LS

2.4

- s

16

mim

9

1

o]

Sk diomekr 79

an
[+

L
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™
Y

N / ResultsPlus
/---t Examiner Comments

This response was awarded the full 3 marks for part (b) and 2 marks
for part (). The data was tabulated correctly, and the means
calculated. The graph was the correct format but one of the error bars
was not correctly plotted.
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(b) Draw a suitable table to display the data and your calculated means for these

two groups of plants. (3)
ExPerimenyal qroup Ontrol qoue stem
SKM dlamg tco Conm) dLAM@ s CMMVN)
4734 \ 131<
4246 \ ATL
17,64 AN H
AR14 A303
1965 1346
AgAY 4331
1, 4S 4308
1713 A3
11,69 A7 (€A
17,34 1324
13 99 17 34
13, 9S 11 A6
17, 99 A4S
AL AL 1932
1912 A6
M2 Oun 13,3 43,3
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(c) Plot a suitable graph to show the mean diameter of the stems for each group of

plants. Include an indication of the variability of these data.
(3)

)

=

b=

&

ean § l:cmaur;mm- cmnm

Tl

-
o

A
ot

Expenmend ol control :
qQrour qove Group
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N

) &{ ResultsPlus
/--.. Examiner Comments

This is a response that was awarded the full 3 marks for both part (b)
and part (c) for a clear table and graph.
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(b) Draw a suitable table to display

two groups of plants.

@)nd w@ for these
(3)

Conch Hon

Al on v C He e -\#H-dpu;qh_,

Fuv Lo An "ala..-—-.—\'

e

le~t IDJ

V3344 <
13-69
% \6
3 - %4
|‘1. .6‘
i -a4

-_;?-lq

'3 A5
%54
¢ 6

'3 -q%

'S - 2L E—
=338

1190

ot
et

= A1
- S AN Y e
= . oY
= - 32
1t -3)
t 3 A%
11}N2G
- e

™ -03 =

13 -3Y4

14 .54

% -2\
=2

1% Q)

\ 3 A6

1. 20
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(c) Plot a suitable graph to show the mean diameter of the stems for each grou_g&f

plants. Include an indication of the varlability of these data.

(3)

42

S

s

e Pet \my 10 Not otk
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ﬂ/ &{ ResultsPlus
/---. Examiner Comments

This is a response that was awarded the full 3 marks for part (b) and 2
marks for part (c). The graph did not start the y axis at zero.

/V ResultsPlus
\

| Examiner Tip
Bar graphs should always have a linear scale on the y axis starting at
zero.
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Question 3 (d)(i)

In this question, candidates were asked to calculate the value of t using the formula.

(d) The student analysed this data with a t test using the formula:

_ ®-%,)
Gu2 |, 6P
nA nl!

where:
X is the mean value for each group of plants
n is the number of samples for each group of plants
(Sw*=0.03 and (Sy)* = 0.06

(i) Calculate the value of t.

t: 1 q- 133
0-03%  0.067 - 3. LY
» ¥

1% 1%

(2)

\(f{ ResultsPlus
Examiner Comments

formula was correctly applied.

This is a response that was awarded 1 mark. The values given were
already squared and the candidate squared them again. However, the
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(d) The student analysed this data with a t test using the formula:

(X, - %)

t =
6, 57
nA nl

X is the mean value for each group of plants

where:

n is the number of samples for each group of plants
(S)* = 0.03 and (Ss)* = 0.06

(i) Calculate the value of t.
(2)

(73-\19)

J O vols
S S

-06

= oot

GG
&0 4

/ ResultsPlus

Examiner Comments

This is a response that was awarded the full 2 marks. The candidate
correctly applied the formula to the data given.
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(d) The student analysed this data with a t test using the formula:

o G- %)
n n

A L]

where:
X is the mean value for each group of plants
n is the number of samples for each group of plants
(S.)° = 0.03 and (Sg)* = 0.06

(i) Calculate the value of t.
(2)

a\___

ig ResultsPlus
Examiner Comments

This is a response that was awarded 1 mark. The formula was correctly
applied. However, the values of t are always given to two places. The
mark was given for the calculation.
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Question 3 (d)(ii)

Candidates were asked to use the information given, and their calculated value of ¢, to give a
suitable conclusion to this investigation.

(i) The table shows the critical values of t for different degrees of freedom.
The number of degrees of freedom = (n, - 1) +(ng = 1)

15 213 2.95
16 2.12 2.92
17 2.1 2.90
18 2.10 2.88
19 2.09 2.86
20 2.09 2.84
21 2.08 2.83
22 207 2.82
23 2.07 2.81
24 2.06 2.80
25 2.06 2.79
26 2.06 2.78
27 2.05 2.77
29 204 2.76
30 2.04 2.75
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Deduce the conclusions that can be drawn from this investigation.
Use your graph and the information in the table to support your answer.

(2)
..... Im!mﬁ.g,;w//ﬁfaﬁrff:wm@oéﬁaw{mﬁgo};ﬁ

...... fséijuw.aﬁmmmma/m/ma%ZC?Smmmm:
ﬂm;sq,%wﬁm»ﬁef;%;zwffLm»:éggmmaamam
Of'gffﬁﬁbdwm&ﬂﬁkpyﬁ

s ll\__- A

i( ResultsPlus
Examiner Comments

This is a response that was awarded the full 2 marks. The candidate
selected the correct critical value. Candidates could either identify it on

the table or state it in their written answers. This candidate made the
correct deduction.
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(i) The table shows the critical values of t for different degrees of freedom.
The number of degrees of freedom = (n, - 1) + (ng - 1)

15 2.13 495
16 212 2.92
17 211 2.90
18 2.10 2.88
19 209 2.86
20 2.09 284
21 2.08 2.83
22 2.07 2.82
23 2.07 2.81
24 2.06 2.80
25 2.06 2.79
26 2.06 2.78
27 205 277
28 2.76
29 2.04 2,76
30 2.04 2.75
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Deduce the conclusions that can be drawn from this investigation.
Use your graph and the information in the table to support your answer.
(2)

e 5. oA %Jmﬁm‘l‘ dibrenes.  bedwea, . conkol.

onde.... %p#mmh;....ﬁrmp . M e ot T kad i ?75
Whicha s bgr. Toan..p. et 2P kr. 005 (205D,
ﬂf#ﬂfhams&mhm_&

% ResultsPlus
Examiner Comments

This response was awarded 1 mark. The candidate did not reject the
null hypothesis so only one mark could be gained.
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Question 3 (e)

In this question, candidates were asked to suggest reasons why conclusions drawn from this
investigation might not be valid.

(e) Explain why it may not be reasonable to draw valid conclusions from the results
of this investigation.

(2)
Hher. e sul oS Moy e i, XO.... Aleonic. backexs..and..
e Sremd... ee0d. V0. £20.5).. AL O b VD, A
Asexmanes  TAR N Qe SO0 i
Diltersens.. BOAR D NV RADOQN Ak BB O
P&r_;’_m*aqdai’“’IO:;,mb.QmﬁM&.ﬁngkhﬂﬁCLﬁ&ﬁ ...... Ase Y.
0100 e 07 T R ——————

% ResultsPlus
Examiner Comments

This is a response that was awarded zero marks. The candidate did not
identify any reasons as to why it may not be possible to draw valid
conclusion from the investigation.

(e) Explain why it may not be reasonable to draw valid conclusions from the results
of this investigation.

Srhc.t-lfkere,wcas a..cfy allsample si Zfi}u,se
and 4he. SD Rage. @%/?ﬁap dﬁ | Q

N\

%j ResultsPlus
Examiner Comments

This is a response that was awarded 1 mark. It is an example of the
most frequent method of gaining one mark. The small sample size is
not relevant because the sample size was large enough to carry out a
statistical test.
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Question 4 (a)

In this question, candidates were asked to describe suitable preliminary practical work that
should be done before embarking on the main investigation to support or reject the
hypothesis that, “as mung bean seedlings age, their respiratory quotient (RQ) decreases”.

(a) Describe preliminary practical work that you might undertake to ensure your

proposed method would provide quantitative results.
(3)

FPJ fm,y m%i’. &raisccc//# :a«:ﬂf{"c Stene

7LQ c.m/ Our..CEpere, 7’/’%(9 .......... Coldn.. 03 CNCl.. A
U%&.Jﬁfqﬂﬁg i .‘ et %Vexa./we &f 5’&&/{75

f_ff ;5"‘“’ f[ /j; m;zxf,.., dan 'ﬁsa,j"),,/ /o”f",e
a?zn* tocd. 1%, .Olcrq. . certs ¢ / ...
P L C‘Z e o :4.. /?’f&' ........ ) //

ﬂ ResultsPlus
Examiner Comments

This is a response that was awarded 2 marks. The candidate described
two aspects of preliminary work that were relevant to this
investigation.

.-'f ‘\'

\ \ ResultsPlus

Examiner Tip
Candidates should avoid giving short generic answers such as, 'find a
suitable temperature’, without suggesting why this is needed.
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(a) Describe preliminary practical work that you might undertake to ensure your
proposed method would provide quantitative results.

3)
B o osowe mmas ...... md.\»o‘s.mm Mﬁdm
........ mm Ja( Q. tereRa. Owout 05 Mo, (.. dinide

meheed, D e 5.?& LRl vl

a\_

ig ResultsPlus
Examiner Comments

This is a response that was awarded 1 mark. The comment about
finding the time to produce carbon dioxide was creditworthy.

(a) Describe preliminary practical work that you might undertake to ensure your
proposed method would provide quantitative results.

ffsuj h’dwj M# Vﬂf e Seds it ench r Yot b H"‘@- is to..
-gm {Mw.. e MSJ/ Ue, tombe ek Sq.qu ,,,,,,, af/ﬂwi 1\ Lch[\ ......... Qﬂﬁ.ﬁ‘..c

fﬂs { 931
(o {c;o m@ .{'I'JS to -G\ol d—» fhm ﬁ/{ it &

‘Ef" {“eﬁP‘h\"fW‘ to oce.l. 'ELI’S ey Lt LF!LJ' Mﬁpﬁi ay. .

Cavu r’l\l laa-u[a tL Sete. Size. ald Ma3s_ Ay l%— Saed;s  tof

a\_

ig ResultsPlus
Examiner Comments

This is a response that was awarded 2 marks. The optimum
temperature for respiration to take place and find a suitable number of
seeds was creditworthy.
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Question 4 (b)

In this question, candidates were asked to describe a detailed method, including an
explanation, of how they would control and monitor important variables. If labelled diagrams
were included, these frequently aided the awarding of marks.

(b) Devise a detailed method, including an explanation of how you would control

and monitor important variables.
(8)
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o fe Tg»OﬂCef‘J{qr:Eea/“Saéqeféan L Gn g,
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P@JVC@CL Lmbing the Cleelahons acedsd
o Clekle de BR & (D, intte = (o, octpt

AN

‘i&j ResultsPlus
Examiner Comments

This is a response that was awarded 3 marks. The description of the
method was easy to follow but lacked the details needed to gain more
marks.
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(b) Devise a detailed method, including an explanation of how you would control
and monitor important variables.

(8)
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N &{ ResultsPlus
/--.. Examiner Comments

This is a response that was awarded 6 marks. The candidate has
written a good answer, only missing a small amount of detail.
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(b) Devise a detailed method, including an explanation of how you would control
and monitor important variables.

G0 ‘e SR (A NY . :Eq{oeam

’hmm%mmwmm@m
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N xm"' E;; AT S .

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

g ResultsPlus

Examiner Comments

This is a response that was awarded 4 marks. The candidate has given
a method which lacks some clarity and missed some important
marking points.
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Question 4 (c)

This question asks about how to process data. Candidates were asked to describe how their
results should be recorded, presented and analysed in order to draw conclusions from their
investigation

Many candidates chose to draw and label tables and graphs. However, maximum marks can
still be gained from detailed descriptions alone.

(c) Describe how your results should be recorded, presented and analysed in order to
draw conclusions from yeur investigation.

T Y (3]
gahespitaYory: quotnint ean wsplraiory
el ekl e lnr sl B

D || w

&m&mmﬂ&wmuMMmmeMLuamﬂm
O (0RO0. cRIMIEARAY... qualenk ogarhst.. dge in da: ¢ houd. . ke pw;fmwg
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N
\/ 1{ ResultsPlus

Examiner Comments
This is a response that was awarded 3 marks. The candidate has given

a table with units, an appropriate description of a line graph and a
suitable statistical test for the type of data indicated in the table.

' . ResultsPlus
\

Examiner Tip
In this question it must be clear either from a sketch or a statement
that a line or scatter graph is going to be used.
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(c) Describe how your results should be recorded, presented and analysed in order to
draw conclusions from your investigation.

il

aqe ot beans
WM oweeus of wontng

(3)

o TR FADIE. AaL.. L Wovld.. DrodAte. weuld. YiAre.  neAdingd.. SUN. 3% Al

e O A AN OB AR o

N\

iﬁ ResultsPlus
Examiner Comments

This response is awarded 1 mark. This response did not gain credit for
the sketch graph as it is not clear if it is a bar or line graph.
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(c) Describe how your results should be recorded, presented and analysed in order to
draw conclusions from your investigation.

M@M B& Lﬂ-lk-]' ] mea wn
|

(3)
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anonls  tect  To. . See ¥ o
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ResultsPlus

Examiner Comments
This is a response that was awarded 3 marks.
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Question 4 (d)

In this question, candidates were asked to suggest two limitations of their proposed method.

(d) Suggest two limitations of your proposed method.
(2)

.Lt..&..drmmnh.&n...cmm.n.u....mm..nmyg...m....mm:g....qwtign!....:..m:..mum,_
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{eading. ro. (e R expantion. L. gag.ab.. agues . IRoNpRr IR QN CaVLMg Lhho...........
O a e volme. {Total for Question 4 = 16 marks)

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

This is a response that was awarded the full 2 marks. The candidate
clearly addresses the problems and limitations of the investigation.

CT4\ ResultsPlus
\\ Examiner Tip
Candidates should think carefully about the method they describe and

select the most important limitations that apply to the method.

Avoid making generic comments about limitations without relating
them to the specific context.
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(d) Suggest two limitations of your proposed method.

2 ResultsPlus

Examiner Comments

This is another example that was awarded the full 2 marks.

(d) Suggest twe limitations of your proposed method.

(2)

2 ResultsPlus

Examiner Comments

This response was awarded 1 mark. The response gained the mark for
suggesting the possibility of contamination.
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Paper Summary

Advice for students:

e Read the whole question before you start to answer, and check that your answer covers
everything the question asks for.

e Make sure your answer relates to the specific context of the question.

e When studying core practicals, think about what the techniques might be used for and the
types of scientific question they might help to answer.

e Carry out every core practical for yourself, so you understand how it works and any
difficulties that might be encountered.

e If you are given the procedure for a practical technique, put yourself in the shoes of the
person writing the procedure: how would they have worked out the details (such as
volumes, concentrations and times)? They will have used preliminary practical work.

e Consider the strengths and limitations of each core practical technique.

e Practice writing null hypotheses for experiments you carry out, even if you will not
necessarily be applying a statistical test
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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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