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QUESTION ONE: A PLANT VIRUS

Although all viruses are pathogenic, they are not all harmful to humans. In fact, some viruses can be
used to help us. For example, the virus shown in the diagram below is being used to protect apple
crops from caterpillars which are pests.
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or virus particles

remain in the soil

Generalised life cycle of insect viruses affecting caterpillars

Discuss the advantages and disadvantages of using a virus in the production of crops such as apples.

In your answer, include discussion of:

. a “pathogen”, including a definition

. how a virus reproduces (you may use a diagram to help you answer)

. why a virus is unable to survive without a host

. the advantages and disadvantages of using a virus to control pest insects

. why having virus particles in the soil and wider environment, used in a managed way,

is not a problem.

Diagram space (optional)
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QUESTION TWO: MUSHROOM PACKAGING

The New Zealand biotechnology company BioFab is creating ‘mushroom packaging’, made of
mycelia and plant material. These ingredients are mixed together and put into a 3D template which
sets the shape of the packaging. The plant material provides food for the fungi which grow and form
the packaging, depending on the shape of the 3D template. The packaging is produced inside under
controlled environmental conditions.

Filling the 3D template ushroom packaging Cross-section of the packaging
close up, showing the mycelia

Discuss how the life processes of fungi and the environmental factors they are provided with, allow
the mushroom packaging to be made.

In your answer, include discussion of:

. the structure of a fungus, including a description (you may use a diagram to help you answer)

. TWO life processes of fungi (e.g. feeding, respiration, growth, reproduction)

. how TWO environmental factors (e.g. temperature, oxygen availability, water availability,
competition) could affect the creation of the packaging

. how the packaging is created, based on the life processes of fungi and environmental factors
provided.

Diagram space (optional)

Biology 90927, 2023



rriishRER OO
5 ARER DONQT
AREA 0o NoT.
00 o7 v'vR,T_E

. WR"’E ‘lN ‘IHIS

SIS ARER
s KREA

rEA; DONOT
o oL
ETE g
u' Tl:uSJ\RE o
s RS 00

ZpRER BONAT

t BONOT WR’J
‘NOT W‘?JTE T
‘77'5 IN-TH‘S ARE/
QT IITE
S AREA BONOT
2A DO NOTWRY,

NOT WA - -
. .W.R’ZFINr
¥TE N Tiis MRE
s AREA e

B o
g 080T
on DO NOTWRy
O NOT WRITE

WRiTE £ N TES
B IN TH\S ARFJ\
o NOT WR’TE

A ‘0o NOT- WRI
E ST
JONQT Wi,
B i
& IN TENSIARER
JAREA DO LOT
2 sy
DO NOT VIR
O iy i
TEIN THis AREA
BONAT WRirg,
YRITE s
DINOTWRI7g
O R

E N s adER
aADQ "B)'l'Wk/

Reh BO NO.T ws
BO-NOT WRYTE )
)T WR’ fE N THIS
RE" BO-NGT w;
» NDT'Wk,Tf P
ge:* 00 NOT w
PINSTWRE,
7 WRITE I i
RITE s
aRER, 0O K0T

s eEh 0

< ik QONTT
L ob ot v
soh iy,

T WRITE NS

NOT o
Noj "!RI:TE,N T
REP‘ no NO.T ws

o-No‘r W'?Iré

WRITE 1)
'\_NR’ 7"&: II:)_ T‘ﬂIS-"AF
S ARER DONCT
rihs AREA D

DONOTWE e
o iger,*
RITE Iy rhig nSE
0D NOt Wrize

iy IR THISY

RITE 1 TegARE
TN T AREN
“ck BONGT By

N-'TH\sARéA
.“sARE'\.D. .
REA PONOTW
DO NDTWRIre
it S
'IWRHEIN THis
ek B0 o,
3NeTwR,Té Y
2 DO'NAT Wi

n

Biology 90927, 2023



6

QUESTION THREE: ANTIBIOTIC RESISTANCE

Some harmful bacteria are becoming resistant to antibiotics (medicines) that we use to treat

them. Antibiotic resistance is becoming more common so to address this, healthcare providers,
veterinarians, agricultural groups, and people in the general community are encouraged to use a range
of different methods.

& ~
-Ts
Antibiotic pills Antibiotic cream

Discuss how antibiotic resistance in bacteria can occur and discuss actions we can take to prevent it.

In your answer, include discussion of:

. the structure of a bacterium, including a description (you may use a diagram to help you answer)

. how bacterial life processes (such as binary fission, growth, and respiration) can be affected by
antibiotics

. what is meant by “antibiotic resistance”

. how antibiotic resistance in bacterial populations can develop

. how antibiotic resistance in bacteria can be reduced.

Diagram space (optional)
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