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QUESTION ONE: PHOTOSYNTHESIS AND ENZYMES

Photosynthesis is an enzyme-controlled reaction where the reactants of the process are the substrates
for the photosynthesis enzymes. Therefore, photosynthesis can be affected by environmental factors
such as temperature and substrate concentration.

(a) Write the complete word equation for photosynthesis.

(b) Discuss how both temperature and substrate concentration can affect the process of
photosynthesis.

In your answer, refer to the light-dependent and light-independent phases of photosynthesis,
and include a discussion of:

. an enzyme, including a description

. the starting reactants of the photosynthesis reactions, naming them, and how they affect
photosynthesis

. how and why both very high and very low temperatures affect enzyme function and
photosynthesis.

Biology 91156, 2023



vTH\s AREA O
AREA boNQT
AREA 00 Nty
DOOT W.R"CE
T WRiyps s s
T RITE I s |
S

IN'TH]S ARER »
VTHﬁ A'REA -DQ ]
aph; 00T
oP Tz
e
BITE 1y rrug b
DO

\LTH\SN‘E .
L]

s AREA 00
2pRER B DONQT
R BO NOT w;;q

‘ NOT Wr\" & IN"n-

?USIN-TMSAREF
1QT ywm. N T
$pgen BONOT
2A /DO NOTWRi)

NOTWRITE i

T8 N s AREA
s AREA DT
- e Do foTy
pREN, DO

E'A 'DDNOTWR,
)O‘NGT V\/R‘T

.V\/E/TE £ TFJVS'N
5 /N Tms vaE‘\
0 NOT "V*/TE i
€A. DO NOTWR,
5ONQT W’f‘.7€'.lr\[

WRITE I is Al
IN THISIRRER
A DoNOT

2A DO NOT e
00 NOT MRke,
OT Wiy tiyd

EIN THis AREN
DONQ‘T WRLTP”

e INTHIS A
DNOT WRITE,

]Oj WR' TE N THV‘

E N i aER
5A -DQ NOT.WRy{

BONGT W‘WTE',
}'F W

Rile i W THlS:
aEA PONOT Vi
. NOT'VVR/T{ w
4EK DO NOT W
paNOT Wi?/r; |

)T
WR’ TE ZN THiS|
B i
“aEEA, DONOT
E !
s e 2P
grreh ooNar
REA: DD Not R
O NQT
D WR' TE I

JeA- DO NOTWR
NOT WRe! *
TR Ty
RE’* DO NO.T WR
E)O-NGT WR’TE. A

s s o e
HRTE 1y ey
& AREA DONOT
vrrens RREAL 0D

& pRER DONGT
REA F PO NDT WF
DO NOT V\;;;/TE

TRITE By g

reb QONGT v
INGT Weyre, -
TR Ny
REA QONOT Wi
BONOT Wrive

<gh DO NOTI
DINDTWE
SOF WRyrg g«
L7 DRITE N 3y

VITE Iy This ARE
0D NOT Wiz

WN’TE I3 Tr'ﬂs‘-d
. QONGT W*?/?s
NO-T WR,—,E i n

"?’T.E ] T
e in yrrs AREN
REA oo.'NdT g

N'TH\S N’*é'\ o
AS AREA DO NO
REA DAINOTW

09 NDT'WEWE,
),

ViRl EN THiS
REA. DO ROT W
NOTWRITE 1p
= oh DONOT v

There is more space for
your answer to this question
on the following page.

Biology 91156, 2023



Biology 91156, 2023

DANOT I/vmrg I
Nt wirre py gy
pr WR’T EINTHS
IT& :mms A\iﬁ”
H\SJ\R“— DO “.'c
» ST by
00 NOT WRITE A
OT WRITE IN e
TE TR
(o pREN DY NO

S0kl iairey,
NOTWRITE 1y 7i
VRITE Iy Tyt
NTHghRES

\RED PONCTW
T Reh DAY
NOTWRITE oy 7y
NRITE.' ,N.'TH;S iR‘
INTis KREAY o

&REA SolNgr )M
doNor WRLTE.IN
'OT 'WR’ T-".;‘ INTH
W.R’ t-E N 1_H|S AR

N oo-NoT w;q,
i AR P
WRITE Inigs F¥
EN g A AREA I
16 ARER 5O
= DANOT IRy,
OTWRITE 1y g
VIRITE by 'n-u's AR
TEIN'TH}S#REA

THls AREA 00
REA no No.T ws

Te g G
|G ARER PONCT
TEIN TH{S & RRB“
g hpEr 003
REA JONOT VYF
gn 100 NOT:W!:Q,;

WRITEN s AR
SONOT iRirey
NAT R
TWRITE 1y rinsiA

TE [y TS RRER
HlS.N_“:EA' oo N

TWRITE iy s
TS FREAOF
WR’TE !A.l THS?
'TE N mvs P-REJ‘
ms. ;\RE“ Bo NC
\5 ARFA DO.NQT
A i
poNaT “."R".TE“.M
ol
[WRITE n\[Tlg\S.N
TE Iy pig ARER
i AER DONC

[WRITE, INTH\s}«'
g 10
fal = - ow

"""*”‘E 1R ThS N
7'.E N T‘HlS g RRER
Hts ARE“ .Db N‘D
s AREA .DQ N'?"'
NOF 5L

WRITE iy 7
N

oo_ qr WRETE.,,
NOY
[ "”R'?E:N i

W’*’ TE W TS A
Ty Tala'r«f
H\SJ\RE N D. h‘
TWRIT
HRITE g
g ARER
TIRITE iy Ty
ITE N, T hRER,
g AREA RO
s p&E’* DONGT
not

Fulaite

NOT et

7 ViRt
i
RTINS RS
N TRISIRRER
fReA DO NOTW
RATE NS BREA
i RRER PONG
RTE I s RES
N TrISARER
AREA DANDTY

REA DO NOT VIR

[ Wh’T.E .lN :’.H$ h

DO NQ"F WRJTE;
’N‘?T WRLTE-IN-”
TWlRite y g
HED s RS
m\S)‘REh (
r “l”“".TEJN‘:rrhsl
s FREP D




This page has been deliberately left blank.
The assessment continues on the following page.

Biology 91156, 2023




6

QUESTION TWO: TRANSPORT OF MATERIALS

Plants absorb materials from the soil through the cells in their roots. Some ions, such as the sulphate
ion, can enter the root cells by both facilitated diffusion and active transport.

Structure of cell membrane

In an investigation of the uptake of sulphate ions by root cells, the following results were obtained:

Uptake of sulphate ions in root cells using
active transport and facilitated diffusion
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Discuss how specific structures in the cell membrane allow it to carry out the transport of the
sulphate ion into the plant root.

In your answer, refer to the graph above and include a discussion of:

. active transport, including a description, and why it would be used

. facilitated diffusion, including a description, and why it would be used

. the similarities and differences between active transport and facilitated diffusion
. the reasons for the differences in sulphate ion absorption, as shown in the graph.
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QUESTION THREE: MITOSIS AND DNA REPLICATION

DNA replication and mitosis are important processes for animals.

Discuss the relationship between DNA replication and mitosis, and why both are needed for the

Life cycle of a butterfly Replication of a DNA strand

survival of both a cell and the entire organism.

In your answer, include a discussion of:

when DNA replication occurs, including a description, and how the process is carried out
mitosis, including a description, and its purpose

why mitosis is needed, by referring to stages of a butterfly’s life cycle, as shown above.
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