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Answer ALL questions.

1 The photograph below shows a guava fruit.

This fruit is a good source of vitamin C. Two varieties of guava, Donaldson and S
. . . . . 003%&
Supreme, contain different concentrations of vitamin C. A
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Magnification x0.5

(@) The table below shows the vitamin C content of these two varieties.

Concentration of vitamin C
/ mg per 100 g of fruit

Donaldson 372

Variety of guava fruit

Supreme 44

Using the data in the table, calculate the percentage increase in the vitamin C
content of the Donaldson variety compared with the Supreme variety.

Show your working.
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(b) (i) Describe an experiment to compare the vitamin C content of these two
varieties of guava fruit.

(6)
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(i) State two variables, related to the fruit, which could affect this experiment.

(iii) Choose one of the variables you have identified in (b)(ii). Explain how this
variable could be controlled. Describe what effect it could have on the results
if it is not controlled.

Variable

How this variable is controlled.
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o (
2 The photograph below shows three black-tailed godwits.
Magnification x0.05
These birds live in Iceland and have a lifespan of about 18 years.
Each year, they migrate to the United Kingdom. They start to return to Iceland in April.
Their return to Iceland is getting earlier each year as the climate changes.
For part of one year, a nature reserve in Iceland kept a record of the year of hatching
of each black-tailed godwit that arrived each day. These data formed part of an
investigation into climate change and the date of the return of the birds.
This record is shown in the table below.
Number of days from Total r.|umber Of. .
Date the start of the year blacl.(-falled godwits Years of hatching
arriving each day
17th April 107 1 2008
18th April 108 0
19th April 109 1 2002
20th April 110 2 2005 and 2008
21st April 111 2 2005 and 2008
22nd April 112 0
23rd April 113 3 2002
24th April 114 0
25th April 115 1 2005
26th April 116 1 2005
27th April 117 0
28th April 118 2 2002 and 2005
29th April 119 0
30th April 120 1 1999
1st May 121 2 1996 and 1999
2nd May 122 2 1999 and 2005
3rd May 123 0
4th May 124 0
.
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(@) Write a suitable null hypothesis for this investigation.

K

(b) Calculate the mean day of return (number of days from the start of the year) for
each year of hatching.

Prepare a table to display the raw data to show day of return and your calculated
mean for each year of hatching.

: (3)
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(c) On the graph paper below, draw a graph to show the mean day of return of birds
hatched in each year.

Include an indication of the variability of the data.
(4)
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|
4 CRRR
(d) The correlation coefficient, r, was used to test the strength of the relationship between
year of hatching of black-tailed godwits and the day of their return to Iceland.
The calculated value of r for these results is —0.660.
The table below shows some critical values for r.
The number of degrees of freedom is calculated using the formula shown below:
degrees of freedom = n — 2 %
Q8
. . (’,
where n represents the total number of birds that arrived. 5
P
Level of significance 853
Degrees of s
SRS,
freedom 0.050 0.010 0.005 s
1 0.988 0.999 0.999
2 0.900 0.980 0.990
3 0.805 0.934 0.959 :
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5 0.669 0.833 0.875
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What conclusions can be drawn from this investigation?

Use your graph and the information in the table of critical values to explain your answer.
(4)
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(e) Suggest why it may not be reasonable to draw valid conclusions from the results
of this investigation.

(3)
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3 The photograph below shows Mercurialis perennis, a plant found growing in woodland.
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Magnification x1.0

Different light intensities under trees in a woodland may affect the distribution of
plants growing on the ground.

A student observed more M. perennis plants growing in some parts of a woodland.

The student formed the following hypothesis.

The abundance of M. perennis plants increases as light intensity decreases.
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Plan an investigation to test this hypothesis.
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Your answer should give details under the following headings.

(@) A consideration of whether there are any safety or ethical issues you would need
to take into account.
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(b) Suggestions for preliminary practical work that you might undertake to ensure
your proposed method would provide meaningful data.

(3)
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(c) A detailed method, including an explanation of how important variables are to be
controlled or monitored.
(10)

[2 marks are available in this section for the quality of written communication.]
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(d) A clear explanation of how your data are to be recorded, presented and analysed
in order to draw conclusions from your investigation.

(4)

K

PO
Bogse
2]
&N
I
5 S
< L
S q S P
SEBES, SIS,
SIS D000 v o TR PN
990 188 1005 va Sooql [0 OO0 00000000900 000990 6009900099 000099000000900009900000900000090003090000900009006009000000000000 0000060000600 0 0000000060000 000000
% LRI
e e
ooelel IEEK,
o Setetee! o Setetee!
LI SRR
S S
Soteete%s Deleledetels
Sotoeted Sotoeted
ooelel SEEK,
100 %% %% 100500020 e T T U URPPUIN
UL KEXHEL B ettt ettt ettt ekttt ekttt b bt e bbbt h ek a et h ekt a ekt E ke b e bk a e h ekt a e A ek ekt Ak ek e E ke b e E koot h ekt E ek ekt E ke b Rk h e E ek a €A e h ekt E ek ekt E ke b Rk bt e bkt et bbbk ekt b ke b e n bk e st ne bt
RIS RIS
SRRLES SRR
ogesatese%e Bgegatesese
dototetel dototetel
ooelel ERUKEK,
I I
Seeiees DoSeteteles
RIS RIS
SRR SRR
ogesatese%e Bogegatesete
dototesel dototesel
SRR DS gos e [OOSR
RS RS ettt hea e R e e e R et e R Rt e R R £t e R RE e e R eeee R R e et ee R R £ et se R es £t e R eRE e e R eatee R R eatee R s et re R e R e e ee R eeEee R R eat s R R e et re R R et s e R e R e e e s eetee R s et s e R s et se st e e e nearee e neareeas
Neetelel IR
2RI 2RI
SRS SRR
KL KL
59K KKK
ooee! ERIKK,
R, R,
Seetees IREE,
RIS, RIS,
SRR SRR
CRRKE CRRKE
50K, KK
K SEEIRKE et R R bbb 4R R R SRR R bbb b4 b e R RE SRR R bbb bbb AR E bbb bbb
KL KL
Petoteel SEES,
RIS, RIS,
UL LRRKER
SRR SR
ILLR Do Sotedevels
P AR
ORI IR
%0 > %% SERLERS | cveerereerenerennenane
KON oses & 9o [OOSR OU USROS RRRRRUOTOIS
S .
e o L S
SIS SAAES
205220000 00% % 2008
00 D 9% 39 %
%0723} S
Sl RS
S G0
NS RS,
SSRGS SIS
S0t 9S00 . 50%
e 93 fots
I &
K XK
S Josor
&5
bosst
BeSo
93
KL
&
S&F
<4
K
&K
SEPBELR W ettt et e e s e e s srre e e e
L
K
bogee=
D¢
Bt s~
bo%e
oo
FBEXN K
 ore? Pote
KERK, SRR
SRS SO
0% 90098 DO e
0000 - NI & Yoo
LK By c ol TP T T TP TSRS P
I IR
Setoteel IREES,
RIS RIS
SRR KNS
SRR SRR
HECORK KNS
SR ERIESK,
LR LR
RIS SRUELES,
dSetotole? dSetotole?
SRR IS
R SRR ettt tet ettt ettt et a sttt sa ettt s et et ettt e Rttt a e et et a s R et et st e s et s et ene e seteneas
02070205 D000 0 S I U U RN
Sotedetels Delotedetes
N Soo2e%e% SLBAEL
KRS KRS
SRR SIS
SRR SRR
SIS SR
Sodedetes Delodedetels
SRRLLRS S N J

17

L
R 0 0 S0 O Turn over »
p 5 0 7 8 5 A0 1 7 2 0 €



PMT

Biology - 2017 - Oct/Nov - Unit 6 - QP

(e) The limitations of your proposed method.

bogeses
R09%98 T
baseiole,
CRLLK
oototed

KL

(Total for Question 3 = 22 marks)

TOTAL FOR PAPER = 50 MARKS B
SR
KL
o Setetee!
SRS
LHRKKS
KRR
SEEK,
DoSetotetel
RIS
KRR
KK
ERUKEK,
DoSetotetel:
RIS
KRR
KR
SSEREES,
SO,
KRR
KKK
SSEREES,
paseseseses
SRR
L
KL

255 RIS,
KRR
XL KRS
XL KK
2<% LGS
KRS SRS
s
SRt
2 KX
S S
ST
OO,
_—s L,
25 %
WSs R stet
K Ll
SRR oo 2o
K0S SIS
92 Bo oses
50K LRERAS
:

4
DRI
SORRKR

0%,
R

%
%
o

o
otolst
%

¢
9
bl M
LR

X
=
SRS

<55
KI5

I8

SEHEKS
R
oSS0 0to et %0 te e %% %!
S oototatetetoteteteors:,
QLK

SRS
%
0%

5K

X
ol
<
<

18

- R0 0 S0 A A
p 5 0 7 8 5 A 0 1 8 2 0



PMT
iio@ - 2017 - Oct/Nov - Unit 6 - QP

%
e
<
WS
S0
50
X5
A
s

07070505
oo
X
SN

QR
0
éﬁ&
B
oo
25

SRR
LK
e
SRIKSS
et
RS
(X
é@&?
XL
c
08

5

4%
%5
0
5

>
9%
LS
?'0 0
o

0
o
R
ALt
%
NS

A

%

&

0 %s
&

£

oo e
P’
LS,
oS
SRR
P 0%
DX,
SHLTR
OIS
Ko
POOSHA%AN
KRR
SRS
BN oy
KL

0%

66
SE0S
YR
)
9

%
=
545

¢!

SOYY
SRR
K
&& 5
KNSR
oo
e
RS
L KL,
Sotoeted Sotoeted
SRGLRRS SRS
590K KK
SRGLRRS SRS
590K KR
SRLRRK LR
& KKK
<3 KL
RIS,

QOGO
SRRREHRREL
)

o
& 1”
Ko
Do
&5
&
K
%!
%ot
X
%!
%t
booe%
QIR
SOGEI
SRIERS
L
SN,
- 395 S
o) Be%90 —%oss
SRR SO
ateds KK
PR L 0%
250 — 4%
S
9% ~ 1093 LY
KL K
SRR D Sotozeel
I IR
IR IREES,
RIS RIS
SRYLS SRR
SRR SRR
U LR,
SR ERIESK,
LR LR
RIS SRUELES,
dSetotole? dSetotole?
SRR IS
R R
SRR SR
LIERXK LIIRXK
LI QBEEKK
KRS KRS
SRR SIS
SRR SRR
SIS SR
oelosete%e Doaloseie%s
e e L y
SRHLLS SR

19

R 0 0 S0 OO A -
P 5 0 7 8 5 A0 1 9 2 0



PMT
Biology - 2017 - Oct/Nov - Unit 6 - QP

QR
0%

5
055
50

BLANK PAGE

2
OREIHKESS
QRS

<
$%%
%
L

LSS
KO)
5

2

)

0%
o0
\abs

S

<%

<6
e
0)
SVave
0
LR

O
LS
K
% b
RKK
K

e
%
S

o
S
PO

9%

%

oY%
XK
RRK

<

S
RN

KL
IRRERS

0.0
N
‘Q
%
K
o

<
<

%
%
%
4:%?’
SoSotezeds
pototeres
SRKY

]

2%e%e%
<&

¥
%
RS

ook
RS

X4t
KL
R

Every effort has been made to contact copyright holders to obtain their permission for the use of copyright material.
Pearson Education Ltd. will, if notified, be happy to rectify any errors or omissions and include any such rectifications in
future editions.

20

- R 0 0 S0 O A
P 5 0 7 8 5§ A0 2 0 2 O





