
2
SUPERVISOR’S USE ONLY

See back cover for an English 
translation of this cover

911565

9 11 5 6 M

© Mana Tohu Mātauranga o Aotearoa, 2021. Pūmau te mana.
Kia kaua rawa he wāhi o tēnei tuhinga e tāruatia ki te kore te whakaaetanga a te Mana Tohu Mātauranga o Aotearoa.

Koiora, Kaupae 2, 2021
91156M Te whakaatu māramatanga ki ngā tukanga ora  

e pā ana ki te pūtau

Ngā whiwhinga: Whā

Paetae Kaiaka Kairangi
Te whakaatu māramatanga ki ngā 
tukanga ora e pā ana ki te pūtau.

Te whakaatu māramatanga hōhonu ki 
ngā tukanga ora e pā ana ki te pūtau.

Te whakaatu māramatanga matawhānui 
ki ngā tukanga ora e pā ana ki te pūtau.

Tirohia mēnā e rite ana te Tau Ākonga ā-Motu (NSN) kei runga i tō puka whakauru ki te tau kei runga i 
tēnei whārangi.

Me whakamātau koe i ngā tūmahi KATOA kei roto i tēnei pukapuka.

Ki te hiahia koe ki ētahi atu wāhi hei tuhituhi whakautu, whakamahia te wāhi wātea kei muri i te 
pukapuka nei.

Tirohia mēnā e tika ana te raupapatanga o ngā whārangi 2 – 17 kei roto i tēnei pukapuka, ka mutu, kāore 
tētahi o aua whārangi i te takoto kau.

Kaua e tuhi ki roto i tētahi wāhi kauruku whakahāngai ( ). Ka tapahia pea tēnei wāhi ina mākahia te 
pukapuka.

ME HOATU RAWA KOE I TĒNEI PUKAPUKA KI TE KAIWHAKAHAERE Ā TE MUTUNGA O TE 
WHAKAMĀTAUTAU.

Tohua tēnei pouaka mēnā 
KĀORE koe i tuhituhi i 

roto i tēnei pukapuka



Source: www.sciencelearn.org.nz/events/928-thinking-
like-a-vegetable-how-plants-decide-what-to-do

TŪMAHI TUATAHI: TE AHOTAKAKAME 

(a)	 Pā	mai	ai	te	ahotakakame	i	roto	i	ngā	rau	o	ngā	tipu.	

	 Whakaahuahia	te	tukanga	o	te	ahotakakame.

(b)	 He	whakaritenga	hira	te	wai	mō	te	tukanga	o	te	ahotatakame.	

	 Whakamāramahia	mai	he	pēhea	te	uru	o	te	wai	ki	tētahi	tipu,	Ā,	he	pēhea	te	whakamahi	i	roto	i	te	
tauhohenga ngoiaho1.

1	ā-tūrama
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QUESTION ONE: PHOTOSYNTHESIS 

(a) Photosynthesis occurs in the leaves of plants. 

 Describe the process of photosynthesis.

(b)	 Water	is	an	important	requirement	for	the	process	of	photosynthesis.	

 Explain how water enters a plant AND how it is used in the light-dependent reaction.

Source: www.sciencelearn.org.nz/events/928-thinking-
like-a-vegetable-how-plants-decide-what-to-do
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(c)	 E	whakaatu	ana	te	hoahoa	i	raro	i	tētahi	tipu	whakapae	i	roto	i	te	18	haora	te	roa	wā	e	whitikia	ana	e	
ngā	kahaaho2	noa	rerekē	o	ia	rā	(arā,	te	piki	haere	o	te	kaha	mai	i	te	rā	whiti	ki	te	poupoutanga	o	te	
rā,	me	te	heke	haere	o	te	kahaaho	mai	i	te	poupoutanga	o	te	rā	ki	te	tōnga	o	te	rā).	
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	 Matapakitia	ngā	take	he	rerekē	te	whakaputa	i	te	hāora	puta	noa	i	te	rā.

	 I	tō	tuhinga,	me:

	 •	 whakamārama	he	aha	e	nui	ake	ai	te	whakaputa	hāora	i	te	poupoutanga	o	te	rā,	ā,	he	iti	iho	i	
waenganui	pō

	 •	 whakamārama	he	aha	e	rerekē	ai	te	whakaputa	hāora	i	te	6	i	te	ata	me	te	6	i	te	ahiahi,	ahakoa	
he	ōrite	te	kahaaho	i	ēnei	wā

	 •	 matapaki	he	pēhea	te	whai	pānga	o	te	kahaaho,	te	paemahana,	me	tētahi	atu	āhuatanga	
KOTAHI	i	te	whakaputa	hāora.

2	kaha	tūrama

He wāhi anō mō tō tuhinga 
mō tēnei tūmahi kei ngā 

whārangi o muri mai.
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(c)	 The	diagram	below	shows	a	hypothetical	plant	over	an	18-hour	period	where	it	is	exposed	to	normal	
daily	light	intensity	variation	(i.e.	increasing	intensity	from	sunrise	to	midday,	and	decreasing	
intensity	from	midday	to	sunset).	
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 Discuss reasons why the production of oxygen varies throughout the day.

 In your answer:

	 •	 explain	why	oxygen	production	is	highest	at	midday	and	lowest	at	midnight

	 •	 explain	why	oxygen	production	is	different	at	6	a.m.	and	6	p.m.,	even	though	light	intensity	is	
the	same	at	these	times

	 •	 discuss	how	light	intensity,	temperature,	and	ONE	other	factor	affect	oxygen	production.

There is more space for 
your answer to this question 

on the following pages.

5

Biology 91156, 2021



6

Koiora 91156M, 2021



7

Biology 91156, 2021



TŪMAHI TUARUA: TE TUKUPŪNGAO PŪTAU 

(a)	 Pā	mai	ai	te	tukupūngao	a	te	pūtau	i	roto	i	ngā	pata	pūngao.	

	 Tapaina	ēnei	hanganga	e	whai	ake	ki	te	hoahoa	pata	pūngao	i	raro	nei:	
	 te	kiriuhi	o	waho,	te	kiriuhi	o	roto,	te	anga	ā-roto	(matrix),	me	te	apa	ā-roto	(crista).

	 He	mea	urutau	mai:	www.sciencephoto.com/media/634423/view/mitochondrion-tem	

(b)	 Ko	te	mako,	Isurus oxyrinchus,	tētahi	o	ngā	ika	konihi	tere	rawa	i	te	ao.	Ina	hopu	pārure	ana,	 
he	74	km	h–1	te	tere	ka	taea	e	ngā	mako	te	kau	mō	ngā	wā	poto.

	 Matapakitia	te	wāhi	me	te	wā	e	pā	mai	ai	te	
tukupūngao	hāora-kore	me	te	tukupūngao	ā-hāora	i	
roto	i	te	mako.

	 I	tō	tuhinga,	me:

	 •	 whakamārama	te	tukupūngao	hāora-kore	me	
te	tukupūngao	ā-hāora	i	roto	i	ngā	pūtau	o	te	
mako,	Ā,	ka	tautohu	kei	hea	e	pā	mai	ana	ia	
momo	tukupūngao	i	roto	i	te	pūtau	kīrehe

	 •	 whakamārama	he	aha	te	take	he	poto	noa	iho	
ngā	wā	e	taea	ana	e	te	mako	te	whakatutuki	te	
tukupūngao	hāora-kore

	 •	 matapaki	ngā	painga	me	ngā	kino	o	te	mako	e	whakahaere	ana	i	te	tukupūngao	hāora-kore	me	
te	tukupūngao	ā-hāora.

Mātāpuna:	https://chinadialogueocean.net/9835-cites-
worlds-fastest-shark-shortfin-mako/

He wāhi anō mō tō tuhinga 
mō tēnei tūmahi kei ngā 

whārangi o muri mai.
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QUESTION TWO: CELL RESPIRATION 

(a)	 Cell	respiration	takes	place	in	the	mitochondria.	

	 Label	the	following	structures	on	the	mitochondrion	diagram	below:	
	 outer	membrane,	inner	membrane,	matrix,	and	crista.

	 Adapted	from:	www.sciencephoto.com/media/634423/view/mitochondrion-tem	

(b)	 The	shortfin	mako	shark,	Isurus oxyrinchus,	is	one	of	the	fastest	predatory	fish	in	the	world.	
When	catching	prey,	it	can	swim	at	speeds	up	to	74	km	h–1	for	short	periods	of	time.

 Discuss where and when anaerobic and aerobic 
respiration	occur	in	the	mako	shark.

 In your answer:

 • explain anaerobic respiration and aerobic 
respiration	in	the	mako	shark’s	cells	AND	
identify where each type of respiration occurs 
in	an	animal	cell

	 •	 explain	why	the	mako	shark	can	only	carry	out	
anaerobic	respiration	for	short	periods	of	time

 • discuss the advantages and disadvantages of 
the	mako	shark	carrying	out	both	anaerobic	and	
aerobic respiration.

Source:	https://chinadialogueocean.net/9835-cites-
worlds-fastest-shark-shortfin-mako/

There is more space for 
your answer to this question 

on the following pages.
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He wāhi anō mō tō tuhinga 
mō tēnei tūmahi kei ngā 

whārangi o muri mai.

TŪMAHI TUATORU: TE NEKENEKE MATŪ

He	ika	moana	te	rāwaru,	Parapercis colias,	e	noho	ana	i	te	wai	tai.	He	rerekē	te	kukūtanga	wai	o	ngā	
pūtau	o	te	rāwaru	i	tō	te	wai	tai	e	pae	ana.

Ka whakamahia e ngā ika moana 
te ikiiki ngangahu hei papī Na+ me 
te CI– mā ngā pūtau pihapiha.

Ka ngaro te wai mā te rerewai mā 
ngā pūtau pihapiha me te kiri.

He tata ki te 96.5% wai te wai 
tai me te 3.5% matūmeha 
pērā i te Na+ me te CI–.

Ka inu ngā ika 
moana i te wai tai 
hei whakakapi i 
te wai ka ngaro i 
te rerewai.

He	mea	urutau	mai:	https://en.wikipedia.org/wiki/Blue_cod#/media/File:Parapercis_colias_(Blue_cod).jpg

Whakamahia	ngā	mōhiohio	māmā	i	runga	ake	hei	matapaki	he	pēhea	te	rerekē	o	te	kukūtanga	wai	i	roto	i	
ngā	pūtau	o	te	rāwaru	i	te	wai	tai	e	pae	ana.	

I	tō	tuhinga,	me:

•	 whakamārama	tēnei	mea	te	rerewai,	ā,	he	aha	e	pā	mai	ai	i	waenga	i	te	ika	me	te	wai	tai

•	 whakamārama	te	kawenga	hohe,	ā,	he	aha	e	pā	mai	ai	i	waenga	i	ngā	pūtau	pihapiha	me	te	wai	tai

•	 matapaki	he	aha	te	take	me	mātua	inu	wai	tai	te	rāwaru,	ā,	me	te	whakakore	atu	anō	i	te	Na+	me	te	
Cl–	mai	i	tōna	tinana.
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QUESTION THREE: MOVEMENT OF MATERIALS

Rāwaru	or	blue	cod,	Parapercis colias,	is	a	marine	fish	that	lives	in	saltwater.	Rāwaru	cells	maintain	a	
water	concentration	that	is	different	from	the	surrounding	seawater.

Marine fish use active transport 
to excrete Na+ and Cl– through 
the gill cells.

Water is lost by osmosis 
through the gill and skin cells.

Seawater is made up of about 
96.5% water and 3.5% solutes 
such as Na+ and Cl–.

Marine fish drink 
seawater to 
replace water 
lost by osmosis.

Adapted	from:	https://en.wikipedia.org/wiki/Blue_cod#/media/File:Parapercis_colias_(Blue_cod).jpg

Use	the	simplified	information	above	to	discuss	how	rāwaru	maintain	a	water	concentration	inside	their	
cells	that	is	different	from	the	surrounding	seawater.	

In your answer:

•	 explain	osmosis	and	why	it	occurs	between	the	fish	and	seawater

• explain active transport and why it occurs between the gill cells and seawater

•	 discuss	why	the	rāwaru	must	drink	seawater,	but	also	actively	remove	Na+ and Cl–	from	its	body.
 

There is more space for 
your answer to this question 

on the following pages.
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TAU TŪMAHI

He whārangi anō ki te hiahiatia.
Tuhia te (ngā) tau tūmahi mēnā e tika ana.
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QUESTION 
NUMBER

Extra space if required.
Write the question number(s) if applicable.







Level 2 Biology 2021
91156M Demonstrate understanding of life processes  

at the cellular level

Credits: Four

Achievement Achievement with Merit Achievement with Excellence
Demonstrate understanding of life 
processes at the cellular level.

Demonstrate in-depth understanding of 
life processes at the cellular level.

Demonstrate comprehensive 
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 – 17 in the correct order and that none of these pages is blank.

Do not write in any cross-hatched area ( ). This area may 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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