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1.

Accurate and d=finitive bacterial identification is essential for dizease diagnosis, treatment and
the trace back of outbreake aeecciated with microbial infectione. Bacterial identification ie aleo

used in a wide vanety of other applications inzluding microbial forensics, criminal investigations,
bio-terrorism threats and environmental studes.

The simplified key shown below can be used to identify bacteria given some of their features.

GRAMPOSITIVE ERAM HEGATIVE
COLCUS BACILLUS COODCLIS BACILLUS
Anasrobe Anasrobe Anasrobe
Pe{OSmELtOC0 CELMS £, [ | Crostricum sp. | Fusobactertum sp.
Microasrophiic
Facultative anaarsbe
{ Mo b e s,
Chumips Faculiztive anasrobe
STAPOCHECLS Sp. Facultatlva Anasrobe
] 7| Lactobaciiius sp. — Facultative anasrobs
Chalna MNefssers 3.
SIEpIOCOCCLS S Escherichis coll
aerobe S s
M . Pseugnmonas sp
E3Ciiius 5p.
. Vibric 5p.




The images below show four different bacteria together with information about their cxygen

requirements and the results of Gram staining.

Facultative anasrobe Facultative anasrobe
Gram positive Gram positive
C D

Facultative anasrobe

Gram negative

Facultative anaenole

Gram negative

{a) Using the key provided, identify the four bactenia in the images.

[4]




Each bactenal species has its own particular heat tolerance. During a process such as
pasteurization, the rate of cell destruction is logarithmic. Bactena subjected to heat are killed at
a rate that is proportional to the number of bactena present. The process is dependent both on
the temperature of exposure and the time required at this temperature to accomplizh the desired
rate of destruction.

The D value is the time in minutes at a given temperature required to destroy 90% of the bacterial
population.

Graph 1
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In the example shown above at 72°C, the D value = 1 minute. This means that for each minute
of processing at 72°C the bacterial population will be reduced by 90%.

Graph 2
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(b} Foliow the method shown on graph 1 to calculate the D value for 62 °C (graph 2).

DValue = ..

fc)

{d} Describe the effect of heat in the process of pasteurisation on the proteins in the bacteria.

Describe a method that you could use to determine the number of livng bacteria in the
original sample prior to heat treatment. No reference to aseptic technique is required. [4]

[3]

[3]
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2.

In the sast, Red Kites (Milvus milvus) almost became extinet in the UK and by 1905 there were
estimated to be only three breeding pairs in the UK, all of which were in VWest Wales.

It has taken a century for the UK Red Kite population to recover from the few remaning birds.
In 1956 the recovery was helped by the re-introduction of some Red Kites from Wales to England
and Scotland. Although they are still rare, between 2008 and 2011 they were found breeding in

over 700 areas that were sampled across the UK.

The population recovery has iniolved keeping nest sites secret and round-the-clock protection

by volunteers.

fa} In 1995 there were 284 Red Kites in the UK with numbers increasing to 1025 per cent
of the original population between 1995 and 2017. Calculate the approximate number of

breeding pairs of Red Kites present in 2017.

(3




(b In areas where Red Kites were absent and then r=-introduced the numbers increased
much more rapidly than in areas where they were already established. Explain the reasons
for this. 3]

fct Explain why the location of nes! sites needed to be kept secret with round-the-clock
protection. 1]

Maznmy Red Kite chicks are tagged =so that their survival and lifespan can be monitored. Survival
rates in Northern Scotland are poorer than elsewhere, mainky because of illegal poizoning and
shooting on grouse-shooting estates.

(dd  Suggest two ways in which society could improve the survival rates of Red Kites. [2]

Red Kites have often bred successfully in woodland S550s.

(et State what i= meant by an 5551 and why Red Kites may breed more succeasfully in these
sites. [2]
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since the beginning of the Indusirial Revolution (250 years ago), carbon dioxide concentration in
the atmosphere has risen from sbout 280 parts per million to 408 parts per million in 2018. This
means that for every millicn molecules in the atmosphere, 408 of them are now carbon dioxide,

Uez leighesl concesbalion in ao million yeas, e sanoles provide a iecord of e Easlbi's

atmospheric temperature and E-:JE levels. The data below shows how global temperatures and
atmospheric CC}E levels have changed from the year 1000.
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Use your knowledge of the carlon cycle to explain how humans have affected glebal carbon
dioxide levels and temperature ievels. Use the informaticn and data provided to support your
answe’.

Lescnoe the effects of increasng carbon dioxide levels and global temperatures on aquatic
environments. [9 QER]
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