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Many fungi are decomposer organisms which carry out extracellular digestion. To do this they
secrete a number of enzymes.

A group of students made a solution of enzyme extract from a fungus. The extract contained the
enzyme amylase. They wanted to find out the concentration of amylase in the extract.

They were provided with:
e 0.5gdm™ stock solution of amylase
»  starch agar plates with wells into which enzyme solutions can be placed. Starch agar plates

are Petri dishes containing agar mixed with starch.

Fig. 1.1 shows how the students used the plates to find the concentration.of amylase.

starch agar

well containing
enzyme solution

plates were incubated

plates were flooded with iodine solution

'

area stained blue

area stained brown

Fig. 1.1
The students thought that the area stained brown wa; proportional to the amylase concentration.
{(a) Identify the independent and .dependent variables in this investigation. ' )
.independent variable ... Cany WMGT ......... 58 me... WIQAQ_ ...........
dependent variable ....... AY’QL&_\?}&WQ&I.’)W’}.@\ ..................................... 2] .
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(b) Describe how the studenis could use the method outlined in Fig.1.1 to find out the

AL )eant, pre M&S@ffuwcmw ....... T dj‘ ......
Uachin.g. the. alven. salutim..

congcentration of the enzyme amylase in their extract.
Your method should be detailed enough for ancther person to follow.
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(c} There are different types of amylase enzyme. Thgy hydrolyse starch in different ways.

(d) Humans produce the enzyme a-amylase in their.s&lvary

Two of these enzymes.are:

*  B-amylase hydrolyses every second «-1,4 glycosidic bond in starch molecules

+ y-amylase hydrolyses all a-1,6 glycosidic bonds and all a-1,4 glycosidic bonds in starch
molecules.

in a, second investigation; the students were provided with two beakers, A and B. One

contained B-amylase and the other contained y-amylase. They used these solutions to

hydrolyse 25cm® samples of 0.5gdm™ starch solution.

Suggest and explain how the students could identify which beaker contained p-amylase and
which contained y-amylase.

Sianc v s e AV ....
..... P mfﬁrMbme(dA /s et with. both. s dludions.......
aﬁwkﬁolmiaamme.mtm%bwa&ad@ ..... rqﬂaﬁm@
Tﬁaﬁduﬁm»L,Jhch@tv%bhckre,dfzrm}m{am |
cardaina.. ’f——ms ..... lane.. becarne. . oa. tach. bomda...

ambrdkaoQ—@h,ime ...... mdlecaden nres produced.

.
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uﬁuc)majvwsFa%:hve‘cwtm%be—nade&+eA£Tﬁe\sﬂuhm
condaining..famuone. doea ndt chan ..C Ol M. O ... ]

sugak- 1N the gelubion,
nds. There may be many copies
of the gene coding for a-amylase on chromosome 1. The concentration of the a-amylase in

ot

the salivais positively correlated with the number of copies of this gene.

Hhere ™ ade non -~ reducin

In a third inveétigation, the students obtained saliva from six people, A to F. Equal volumes of
saliva were added to wells in agar plates similar to those shown in Fig. 1.1.
The plates were incubated for the same length of time and the area of the brown zone for

each sample of saliva was calculated.

Table 1.1 shows results of this investigation. -

Table 1.1
area of brown zone/mm?2
enzyme exiract | I R ——— — —

T plate-1 plate 2 plate 3 plate 4 plaie 5 plate 6
A 3632 3848 3632 3632 3632 3848

B 2827 2827 2642 2463 2827

‘C 2124 1963 1963 2124 | 1963. | 2124

D 1385 | 1257 (is0g) | 1257 | 1257 | +tass

E . 656 707 | 707 656 | 707 656

F 298 208 314 314 298" 208
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(i) Identify two results in. Table 1.1 that may be anomalous. Show your answers by circling
the two values. - 2]

A

(ii) State how the students should deal with these anomalies.
They..shaald. amaid Hheae onomoaldes and take

Considon mag;@:nﬂ'& e»«abg oj m\Lﬂ FUManNg vollAeA - .
(iii) The students decilled to calculate the standard deviations of their results using the

formula:
L [Ee-D)? -
SENT T

s = standard deviation = x=a result X =mean E=sumof  n=sample size

Key to Symbols

Use Table 1.2 and the formula above to calculate the standard deviation for the results
for person F. ’

Table 1.2
plate | X x—% (x—%)%
1 298 -5 25

2 298 -5 25

3 314 11 121
4 314 1l 121
5 298 -5 . 95
6 298 -5 25
= in=1820 V7777~ 342
T 303

BNSWEL .eveeeecmenerinne 8.27 ....... iesessens 2]

(iv) Suggest an explanation for the results shown in Table 1.1.

Fomo Ao £, Ahere ia decrease in the numbes

gene csding ]‘b‘roé—wv\ﬁla/)a on
T L T R

.....................................................................................................................................
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\_G[/\jcb\, ............. Q GTb ............ ’\' 'Z_GT\,Qd_(L .............. Q A'to
p,TF\UQm\SMQ ..... \/_ m\ ..... .-..m ..... qumo‘béba.;n

A S, “.i“““".‘.ﬁ;:‘}:m ........................... I"F'"bufw ........ BQ:NBE.CME' [3]
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The speed at which an electrical impulse travels aleng a nerve can be determined by carrying out
a nerve conduction velocity (NCV) test.

Surface electrodes are placed on the skin over nerves at various locations. They produce a very
mild electrical charge, which stimulates the nerve.

The resulting electrical activity in the nerve is measured by a recording electrode. The distance
between the electrodes and the time it takes for electrical impulses to travel between them are
used to determine the nerve conduction velocity.

Fig. 2.1 shows how the NCV is measured in the ulnar nerve-of-the humahn forearm.

position-of ‘ulhar néive

surface electrode -

monitoring device

Fig. 2.1

An investigation to measure the NCV in the ulnar nerve in females of different ages was carried
out on 394 individuals. ’ .

.. (a) Suggestthree variables which the investigators should have standardised.
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Table 2.1 shows the results of .this investigation.

7

Table 2.1
age category/ years | mean conduction confidence limits

) ’ velocty £ 5. lower limit upper limit

30-39 54.3 +1.200 51.90 56.70

40-49 54.7 +0.645 53.41 55.99

50—_59 . 624+ 0_.600 51.20 53.60
60-69 52.2 +.0.675 50-85 53-5%5

70-79 49.0 + 1.075 46.85 51.15

S, = standard error

(b} The confidence limit = mean =2 5, .

Use this formula to calculate the missing confidence limits. Use the space below for any

working and enter your answers in Table 2.1.

b lower Unid = 59:2 2x067§

= 08¢

€9. 94+9X0: 678

en Uik =
uﬁ) R.SC

1l

One conclusion from these data is that mean conduction veioc;ty in the ulnar nerve varies
significantly with age.

() (@)
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Identify two age categories which appear to support this conclusion and give a reason-
for your choice.

age categories ......... ‘ 30"33 ............................ and 70“"73 ......
reason ..., =50 TV\Q— ..... Wbmdomﬂowaf
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(i} State which statistical test could have been used to confirm this conclusion and give a
reason for your choice.

are reliable .

Permission to reproduce items where third-party owned material protected by copyriéhi is included has been sought and cleared where possible, Every reasonable
effort has been made by the publisher (UCLES) to trace capyright holders, but if any items requiting clearance hava unwittingly been included, the publisher will
be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge International
Exarminations Copyright Acknowladgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after
the live examinaticn series.

Cambridge Internatienal Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Loca!
Examinations Syndicate (UCLES), which is itself a depariment of the University of Gambridge.

©UCLES 2015 9700/52/MANM5 I

8 - N

N T N g g T T AT AN A I I T e e T N AN #N T A T N L AN A AT AN A PN g T S N N AN P NI A PN T TN N N FNL SN SN AT O N N Y AN T Y, S Y, S T T

L



