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pSotetetets

Answer ALL questions.

1 The photograph below shows a field trial of several varieties of durum wheat
(Triticum durum) growing in West Africa.

A IS
RIS,

80 702676767600 7000707070 20256300608
SIS TR

$Sos0sess
boSstosesesess

R85

00
S90S
.’0’0%:6‘.::

1%
&

This field trial identified three varieties of durum wheat that tolerate temperatures above 37 °C.
These varieties also gave a good yield of grain after only 100 days from planting.

Observing mitosis can be an indicator of the rate of growth of a plant. This can be
recorded by calculating the mitotic index.
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The mitotic index (MI) can be calculated using the formula

3 number of cells in mitosis

Mi x 100

total number of cells

A sample of tissue from one variety of durum wheat was analysed with the following results.
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Number of cells in mitosis = 41
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(a) Calculate the mitotic index for this variety of durum wheat.
(1)

K
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(b) (i) Describe an experiment to investigate the relationship between the
mitotic index (MI) and the yield of grain of the three varieties of durum wheat.
(5)
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-
(i) State two abiotic factors, other than temperature, that could affect the yield of grain.
(1)
(iii) Choose one of the factors you have identified in (ii). Explain how this factor could be
controlled. Describe what effect it could have on the results if it is not controlled.
(2)
Abiotic factor

How this factor could be controlled
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(c) Explain why some varieties of durum wheat can grow at high temperatures.
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(Total for Question 1 = 12 marks)
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2 Lichens are living organisms that grow on rocks. Bacteria can be found in lichens.

The photograph below shows lichens growing on rocks in the Antarctic.

© Maksym Deliyergiyev / Shutterstock

A scientist removed samples of lichen. In the laboratory, two types of bacteria, A and B,

were extracted from these lichen samples.

The scientist carried out an investigation to test the effect of an antibiotic on these bacteria.

The bacteria were spread onto agar plates.

Discs containing the antibiotic lincomycin were then placed on the surface of the agar.

The plates were then incubated at 28 °C for 24 hours.
The diameter of each inhibition zone was measured.

The results of this investigation are shown below.

Type A diameter of each inhibition zone (mm)

37 26 30 37 25 22 33 36 35 36 37 22 22 30 25

Type B diameter of each inhibition zone (mm)

21 25 32 32 18 17 28 31 29 30 31 17 16 25 20
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(@) Write a suitable null hypothesis for this investigation.

(b) Calculate the mean diameter of the inhibition zones for each type of bacteria.

Prepare a suitable table to display the raw data and your calculated mean for
each type of bacteria.

(3)

QR
0%

5
0505
50

%
<
\:
05

<
SHERELS

LRGN

RIS

<

S

&§q$§
AY

/A

09000 0.0:0.0.9,
0%
5

2%

<
o
()
Q

b 10300
LRSS
;

4
QREIXKY
SRR

QRIIKK
RERELS

0.0
R
‘Q
%
0
2

KIS
.:.:zA "’:‘
poo%.vin 9094
TR
XX
S
s
o
%
K8
TR

25 e

PRSI

SRKLRS

20KHX

29K

SRRKH

LXK

LRRXS

CLERRS

KRR

SRS

£9K0SS

SRRKH

SRERKs

RRRK

SREHRR

CEHRS

S90S

0K

pooseasess

Bogegatesese

S

Ratoteletes

P 5 6 15 2 A 0 8 2 0



PMT

(c) On the graph paper below, draw a suitable graph to show the mean diameter of
the inhibition zone for each type of bacteria.

Include an indication of the variability of the data. (3)
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(d) The scientist applied a t test to the data. A value of t = 2.44 was calculated.

degrees of
freedom

degrees of freedom = (n

=0.05

1

where n, and n, represent the size of each sample.

=0.01

-1+ (n

The table below shows critical values of t for different degrees of freedom at
different levels of significance.

The number of degrees of freedom is calculated using the formula

p = 0.005

11
12
13
14
15

2.20
2.18
2.16
2.14
213

3.11
3.05
3.01
2.98
2.95

3.50
343
3.37
3.33
3.29

16
17
18
19
20

2.12
2.11
2.10
2.09
2.09

2.92
2.90
2.88
2.86
2.84

3.25
3.22
3.20
3.17
3.15

21
22
23
24
25

2.08
2.07
2.07
2.06
2.06

2.83
2.82
2.81
2.80
2.79

3.14
3.12
3.10
3.09
3.08

26
27
28
29
30

2.06
2.05
2.05
2.04
2.04

2.78
2.77
2.76
2.76
2.75

3.07
3.06
3.05
3.04
3.03
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What conclusions can be drawn from this investigation?

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

(4)

L

.V
0%

)
R

QK
LK

(Total for Question 2 = 16 marks)

SRR
<SRRI AA
.’0’0.0.0’0 o

()
R
beTeebes
LR

e
2R

"%
T
L5 50
e

KRR
KK
SRR
% >
o

0%

28
K5
5
&

4
DRI
SORRKR

0%,
R

0.0
N
‘Q
%
0
o

KGR
.:.:zA "’:‘
S RRES
07 10308
w3008
'@»
K0S
%
{5
§$
240N

= e

PRSI

SRELS,

KL

SRR

SRRK

LR,

G5,

LS

LS,

DOSOLecoR

SRR

SRRK

SRS

LIIRXK

QBEEKK

SRLLES,

SRR

SRR

SR

Doaloseie%s

Dotetotetets

RIS

12

P 5 6 1 5 2 A 01 2 2 0



PMT

9%
R
VAR
v
X

QOO
LR
AR
0N
o

06
K

O
SRS
FNT
LA %%
S

R
LSS
5

BLANK PAGE

%
2
R
A
0K

CERKA
SR
YEARE
)
9

%
=
09

%!

SOYY
SRR
K
&& 5
KNSR
Fhioe s
e
RS
L KL,
Sotoeted Sotoeted
SRGLRRS SRS
KRR KL
SRGLRRS SRS
590K KR
SRLRRK LR
K KL,
5 ERIKK,
% paseseseses
SRR

Jo%es-
&
%!
&
&S
K
%!
%!
%5

K
=
J
o
boet
&5
&
XK
Doses
S
SR
=
S
SRS
e
e
B SF
orel SRS
S SRR
PR KK
PP SIS
SR
e S~
RRIRRK KRR
SRKERK SORLEES
SRYLS SRR
SRR SRR
U LR,
SR ERIESK,
LR LR
RIS SRUELES,
dSetotole? dSetotole?
SRR IS
R R
SRR SR
LIERXK LIIRXK
oSesetoeds QBEEKK
B LS
SRR SRR
KL KERRE,
5555 5225\ J
SRRLLRS IKLES

13

L
R 0 O A Turn over »
P 5 6 1 5 2 A 01 3 2 0



PMT

$50K

r

3 Some people with illnesses secrete fewer digestive enzymes from the pancreas than
healthy people.

One of the enzymes secreted by the pancreas is protease.
Protease is an enzyme that hydrolyses proteins to form amino acids.

The activity of protease can be investigated using a solution of the protein casein as a
substrate. This solution changes from white to colourless as the protein is hydrolysed.

A student formed the following hypothesis:

The greater the concentration of protease the faster the rate of
hydrolysis of casein.
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Your answer should give details under the following headings.

(@) A consideration of whether there are any safety issues you would need to take
into account.

(2)
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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)
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(e) The limitations of your proposed method.
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