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TE TUMAHI TUATAHI: TE AHOTAKAKAME ME NGA PUMUA WHAKOKI

Ko te ahotakakame te tauhohe ka whakahaerehia e te pimua whakoki, e noho ai nga piimati hohe
o te tukanga hei matii ma nga piimua whakokt ahotakakame. Na reira, ka pangia te ahotakakame e
nga ahuatanga o te taiao, pera i te paemahana me te kukiitanga o te mat.

(a) Tuhia te katoa o te wharite a-kupu mo te ahotakakame.

(b) Matapakina te ahua o te panga a te paemahana me te kukiitanga o te mati ki te tukanga o
te ahotakakame.

I to tuhinga, me korero mo te wahanga ngoiaho me te wahanga aho wehe o te ahotakakame,
me whai wahi hoki tetahi matapakinga o:

. tetahi pimua whakoki, tae atu ki t€tahi whakaahuatanga

. nga pumati hohe tuatahi o nga tauhohe ahotakakame, otira, me whakaingoa i aua piimatt
hohe me te ahua o nga panga a €ra ki te ahotakakame

. te ahua me te take e pa atu ai nga paemahana tino wera, tino makariri hoki ki te mahi a
te pimua whakoki me te ahotakakame.

He wahi ané ma t6 tuhinga
mo ténei tamahi kei te
wharangi e whai ake nei.

Te Matai Koiora 91156M, 2023
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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.

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

Biology 91156M, 2023
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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

600

7

g 500

&

._«‘g 400

&

o 300

E

5 200

=]

2

2 100

<

=

(=

= 0

e 0 30 60 90 120 150 180 210 240

Time (seconds)
e Active transport == Facilitated diffusion

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.

Biology 91156M, 2023
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TE TUMAHI TUATORU: TE WHAU PUIRA ME TE TARUA I TE PITAU IRA

He tukanga whakahirahira te tarua i te pitau ira me te what piira ki nga kirehe.

Te hurihanga ora o te purerehua Te taruatanga o tétahi aho
pitau ira

Matapakina te hononga i waenga 1 te taruatanga o te pitau ira me te whau piiira, me te take me matua
puta aua ahuatanga e ora tonu ai te piitau me te rauropi katoa and hoki.

I to tuhinga, me whai wahi nga kdrero mo:

. te wa ka kitea te taruatanga o te pitau ira, tae atu ki t€tahi whakaahuatanga, me te ahua o te rere
o te tukanga

. te what piiira, tae atu ki t€tahi whakaahuatanga, me tona putake

. te take me matua puta te whai piiira, ma te korero mo nga wahanga o te hurihanga ora o

te puirerehua, e kitea ana i runga nei.

Te Matai Koiora 91156M, 2023
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QUESTION THREE: MITOSIS AND DNA REPLICATION

DNA replication and mitosis are important processes for animals.

Life cycle of a butterfly Replication of a DNA strand

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

Biology 91156M, 2023
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He wharangi ano ki te hiahiatia.
Tuhia te tau timahi ména e hangai ana.

TE TAU

TUMAHI

Te Matai Koiora 91156M, 2023
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Extra space if required.
Write the question number(s) if applicable.

QUESTION

NUMBER
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Nga Mihi
He mea whakahangai nga korero i nga matapuna e whai ake nei hei whakamahinga i ténei aromatawai:

Te wharangi 10

Te whakaahua: https://lwww.pathwayz.org/Tree/PlainflORGANELLES

Nga raraunga: https://practicalbiology.org/exchange-of-materials/active-uptake/tracking-active-uptake-of-minerals-
by-plant-roots

Te wharangi 18
Nga whakaahua: https://www.floridamuseum.ufl.edu/educators/resource/butterfly-life-cycle/
https://www.zarkanderson.com/2010/10/self-dna-repair.html

Te Matai Koiora 91156M, 2023
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91156 M

English translation of the wording on the front cover

Level 2 Biology 2023

91156M Demonstrate understanding of life processes
at the cellular level

Credits: Four

Achievement Achievement with Merit Achievement with Excellence
Demonstrate understanding of life Demonstrate in-depth understanding of | Demonstrate comprehensive
processes at the cellular level. life processes at the cellular level. understanding of life processes at the

cellular level.

Check that the National Student Number (NSN) on your admission slip is the same as the number at the
top of this page.

You should attempt ALL the questions in this booklet.

If you need more room for any answer, use the extra space provided at the back of this booklet.
Check that this booklet has pages 2-19 in the correct order and that none of these pages is blank.
Do not write in any cross-hatched area ( ). This area will be cut off when the booklet is marked.

YOU MUST HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION.
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