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1 The diagram shows Chlamydomonas, a single-celled protoctist that is found in water. B
“0"‘

flagella

vacuole

chloroplast 15um

starch grain cell wall
v
(@) Name the structures labelled A and B.
(2)
A e et
B e
(b) (i) Chlamydomonas has some structures that are normally found in plant cells, i
. . CAEL
but not found in animal cells. Sl

Name two of these structures.

(i) State why Chlamydomonas is not classified as a plant.
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S (c) Explain how Chlamydomonas obtains energy.
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(d) Chlamydomonas has flagella.

Suggest a function of these flagella.

¢
S
¢
5
S
%5
9%

LS
TN RIL
5
25

0
s isesees

0%
REES
S RRIIRS
&

o5

RIS
(5%

otogese!

SISEILIIKLLEK,
ARSI,
LRRIRRRIRRLRLLRLRLLKRK

LIRS
5

XA
R

<

QIR

25
5
'S

K

<
R

s

0592
S5

%
&

%
RS

'

5

(e) The magnification of the cell in the diagram is calculated using this formula.
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S Calculate the magpnification of the diagram.
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2 Astudent uses this apparatus to investigate the effect of light intensity on the rate of
gas production in pondweed.
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This is the student’s method.
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« place a cut piece of pondweed in a beaker of water
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« place alamp 11cm from the beaker
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S « count the number of bubbles of gas released from the cut end of the pondweed

in one minute

« repeat this count for two more one-minute periods
The student repeats the method, moving the lamp 2 cm nearer the beaker each time.
(@) Which of these is the gas given off by the pondweed?
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(c) The table shows the student’s results.

(

Distance of lamp
from beaker
incm

Number of bubbles released per minute

Count 1

Count 2

Count3 Mean (average)

20

20

19

20

20

18

18

19

14

16

16

10

11

10

11

) Complete the table by calculating the mean number of bubbles released per
minute at a distance of 5cm.

mean number =

(1)
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(ii) Plot a line graph to show the relationship between distance of lamp from
beaker and mean number of bubbles released.
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Use a ruler to join your points with straight lines.
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i) Explain the relationship between distance and mean number of bubbles released.

(3)
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(d) Explain one other factor that can affect the rate of gas production in this plant.

(Total for Question 2 = 14 marks)

P 6 6 6 3 4 A0 8 2 0

A
RGBS
S Selotatetototes

ot letotetetetetotes

%%
KK
SRR
255
5
%
ORI

<
5%t
255
K&
b00eS

5
RRRIIRK LSRR K

(05099
S2%
-

RS
000700

020
LK
\Vavs

S8

OIS
CIBEIIIEKS
ocﬂqyfoff%

&%%@ﬁ
Jesssrssass
KRRGS
plosetetete?
SEIES,
SRS,
do%esetels
Bosesesetes
ZRRRKS
SKLRL
SRS,
SRS,
poosetesete?
SEIES,
SRS,

<X
590000
s
S
RRKA
e
s
0% 9%
LK

Py
Kopas
progaat et

I
KPS
Dot i %
PSR

peoasatesss

K5,
SRILS



L

2
SRR

%
%

9%
0&

G
et
555

0 0.0

9%

-
SS90 00 00 00 00

¢
5
ol
SRR
SRKKRRIIARKLIRRNRS,

(0
08,
B

e

S
BRIK

x>
L5
KR

R SRRRIREEESZES,

00
S5
¥\
v 5
s
KK

%
5

XK N AN
CRIRAIK
1%6%6%0%6%0%0%6% % %%

CRICISHRIICH I I I KA

9%
195999 %
R oL
"2}1"‘ RAL
5

XOCRIXA A AR A A AR A AR A A AR A AR AN

RREKS
Sosesaseseses
R ERRREERREERRILRKELR

%

¢

S
¢

5

<
RIS
SRR

K IKIAHA

SRRES
pleletetete!

%
LGNNI

RIS

S5

%
oteds
oS e ot tetetetetetetetototetotetotes

5
R

s
3%,

XOCAII
ORI
A
SR
SRR

X
e

SSPPHRS
SRR
pelese-told

>
3
20
R
KA
¢
5

<>
<
<]
¥l
%
<

%
095
3
%
ALK

<
00}

BLANK PAGE

hoses
2K
9

o

%
%

938

0
K
%
QLK
S %0

O
55
<X

%
%
o

0
KKK,
A 000
PSRRI RKIERS
2555

¢
8

<
X
betetetelet

O
LKL
doSetoteles
RIS
SR

0K
IRRELELLRES,

5%
00ess
?""
%%

L
5

0%
o
o

o%
o
%
Yo%

<
<5
<K

SRR

O
IR
KL
leetetes
C
CRHELRKELS

G000
S5
RERLLLIKLLLN
SGERRIAIS
RIS
botote

(60
8

S8

X2

%
%

<

9

R T 0 O A Turn over »
P 6 6 6 3 4 A 0 9 2 0 urnove



3 Human blood cells have different roles within the body.
(@) The diagram shows a blood sample containing layers labelled P, Q and R.

The sample has been spun in a machine called a centrifuge, which separates the
components into layers depending on their density.

(i) Which component does layer P contain?

[J A plasma

[0 B platelets
[J € redecells
] D whitecells

(1)

(i) The diagram can be used to estimate the percentage of total blood volume that

is made up by each layer.

The estimated percentage of each layer is

1 A P5%Q40% R 55%
[l B P40%Q55%R5%
[J € P55%Q5%R40%
[l D P55%Q40%R 5%

(1)
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§§§§§§§ (iii) Some people have a condition called anaemia, in which the blood contains less
KRR . .

;ﬁgléé . .

S5 haemoglobin. This alters the percentage of each layer
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Describe how a blood sample from a person with anaemia would differ in
appearance from a normal blood sample.
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4

Pea plants can grow from seeds that are wrinkled or seeds that are round.

A scientist carried out a number of crosses using pea plants.

wrinkled round

(Source: © Martin Shields/Alamy Stock Photo)

(@) In the first cross, the scientist takes pollen from a flower of a plant grown from
a wrinkled seed. She transfers the pollen to a flower of a plant grown from a
round seed.

All the seeds produced by pollinating the plant are round.

In pollination, pollen is transferred from
(1)

anther to petal
anther to stigma

filament to ovary

5 ) I 5 [y I
O N @ >»

stigma to style
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§§§§§§§§§§ (b) The scientist grows the round seeds produced from the first cross into adult plants.
S

QRRERNS .

§§§§t§‘§§§ In the second cross, she allows these adult plants to self-pollinate so that each
s flower self-fertilises.

She then collects and observes all the seeds produced from the second cross.

(i) Suggest how the scientist could ensure that flowers only self-pollinate.
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(i) Draw a genetic diagram to represent the second cross.
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Include the genotypes of the self-pollinating plants, the gametes they
produce and the ratio of the genotypes and phenotypes in the offspring.
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(c) Plants can reproduce sexually and asexually. £
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Give three differences between sexual and asexual reproduction.
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5 Two different areas, A and B, of a woodland habitat were studied.
This food chain in area A was observed.

oak leaves — caterpillars — blue tits — sparrowhawks

(@) (i) Give the producer in this food chain.

(i) Give the tertiary consumer in this food chain.

(b) A sample is taken from area A of the woodland.

Table 1 shows the number of individuals of each species recorded in area A.

Area A

Species Number

oak leaves 150000

caterpillars 12000

blue tits 140

sparrowhawks 2

Table 1

() Draw a labelled pyramid of numbers for this data.
(3)
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§§§§§§§§§§ (ii) A sample is also taken from area B in the woodland.

KBS

QIBBEEL . . . . .

§§§§§§§§§§ Table 2 shows the number of individuals of each species recorded in each area.
<|

Area A Area B

Species
Number Number

oak leaves 150000 190000

caterpillars 12000 8000

blue tits 140 90
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Table 2

SIS

A scientist concludes that, because area B is next to farmland, the differences in
species numbers are due to the farmer using a chemical to kill insects on his land.
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6 Organisms can be genetically modified (GM) by changing their DNA.

(a) Explain how enzymes are used to modify the DNA of an organism.
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§§§§§§§§§§ (b) GM plants can be produced that can survive very low temperatures.
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SR Design an investigation to find out if these GM plants are more able to survive
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¢
S
¢
5
S
%5
9%

%
<

LS
TN RIL

0
s isesees

0%
REES
S RRIIRS
&

o5

RIS
(5%

otogese!

SISEILIIKLLEK,
ARSI,
LRRIRRRIRRLRLLRLRLLKRK

LIRS
5

XA
R

<

QIR

25
5
'S

K

<
R

s

0592
S5

%
&

%
RS

'

5

QR
R
ke
a9
S

~

?ggy
%
S

<
%93
%%
I
o W o
2ol
oot

4

LXX
RLKK

oy

O

<
00}
&

%

%

&
R

4

P

R
R
3 vn
)

ShALRL
LRRLKS

o

N
hEY

O

S5

%

X
o

N
Botol ot
CBK
SRS
BRHLLS
090 Mgt
sl

$9%8
ST S &S
R IRAL RS
RRELRKLLELRISIR

%
050

>
R
000000 %
55555

0K
25988

SRS

KGRI IIIRKIIRIRK KR

oo
<5
RRLLLREZLLRZLLRZLLE

<X

QL
e tetototete

RS
SRS

A I I
GRGIICIKIR
3%%% X

<
LK

%
QR

CSLIIILRIILIRIRL
K SEIIKIEIIKIAEIIKAARKY

5 IR
0 R0 o,
o RS ERESIRRE IS K]

<
A

TR
ool

<

<
boiod
\E/
92924

2%

OO

S

o o

K

SN

Doteivin0%es

C

S .

S5 (Total for Question 6 = 8 marks)
SRS

G

[10.0,0.0.04

e TOTAL FOR PAPER = 60 MARKS
KRN

%
%
9
<
<

19

P 6 6 6 3 4 A0 1 9 2 0



BLANK PAGE

20

P 6 6 6 3 4 A0 2 0 2 0

A
SRR
ototelotetetetetotel
S Selotatetototes

ot letotetetetetotes

000

KK

L

0

%!

%
1000000 00 00,00,

<
5%t
255
K&
b00eS

5
RRRIIRK LSRR K

[0.9.0.0
SEES
.

!
%9

o
(]
=
505

OAAAAA
IS0t %e%e 0%
KTRIMEAR S

JLYA
ol A8
ORI

o

2
“a

bo%es ~ 2%
LEZK
SRS
KRRGS
RN
SEIES,
SRS,
do%esetels
Dosesetese!
ZRRRKS
SKLRL
SRS,
SRS,
XX
SEIES,
SRS,

<X
590000
s
S
RRKA
e
s
0% 9%
LK

b9
J906araet
Boger-Jo%¢
oSt erates
SIS
P05 o 199%

<X
o%

SRR
sty

K

050,55 0%

K
avad

Seravaltedy
QX g
e

1%

S
SRS
Fogo% ~ 0%
Destaited

ZRRRS
peoseseseles

K5,
SRILS



