Unit 3 and 4 Biology

Revision Booklet

Extra EPI Analysis Questions




Question 6

Salivary amylase is secreied into the mouth from cetls in the salivary glands. Starch is converted to maltose
in the presence of salivary amylase.

salivary amylase
starch - maitose

a.-  Where within the calls of the salivary glands is salivary amylase packaged for secretion ?

1 mark

In an experiment tubes A and B, each containing the same amouxt of starch and salivaty amylase, were
incubated at 15 °C and 30 °C respectively. The pH of the mixtuses in both tobes was 7. At regular intervals
the amount of maltose in each tube was measuced and the results graphed, as shown below.
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b.  What is the variable in this experiment 7

¢ 1 mark

. L What similarity is there between the results for tube A and tube B 7

1 mark
H, Providea reason to explain this simifarity.

1 mark
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4 f. \What difference is there between the results for tube A and tube B 7

1 mark
ii. Provide a reason to explain this difference,

1 mark

Another tube (tube C) was set up containing the sare amount of starch and salivary amylase as in tubes A
and B, The pH of this third tube was also 7. The tube was incubated at 60 °C.
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e i Complete the graph by drawing a line to show how much maltose would be produced in tube C
after ten minutes, 1 mark

ii. Explain your answer,

2 marks

Approximately 5% of dietary starch is converted to maltose by salivary amylase in the mouth, Although
swallowed food normally spends encugh time in the stomach for all the starch to be broken down by the
enzyme, only a further 30 ~ 40 % of the starch is actually converted to maltose while it is in the stomach,

f. Suggest a reason why all the starch is nol converted to maltose by the time it feaves the stomach.

i mark

Total 10 marks




the five test-tobes, They recorded the helght of the efferyesence that resnlted as 54 ndinai; o7 &f the arfront of
carbon dioxide that wyg released from the resufting reactiog, They repeated this Procedure a numpey of timas
2t eaal temperaturs, The. Bversge height of the effervesence in etch {est-tybe was then calculated, The respls
are shown below, '
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3. Whatis the variable in this experiment ?
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i, ..met do the resulis indicate sbout the-effect of different temperatures on the Pproduction of carbon

-dioxide gas by. liver.cells 7
—— —_—
3 marks

ii.  Suggestareason for the resulis obtained at lemperatures above 4000,

1 mark
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¢.  Explain why the students ground the Jiver before placing it in the est-rube,

) 1 mark

To investigate the effect of another variable, the students carncd out a similar cz;pé;impntv.i;us-kcpt the
temperature constant st 20°C, Bach testtube. chntained the same amo

unt of ground Jiver and hydrogen
peroxide as jn the firgt experiment, The haight of the effervesence was measured and the results graphed.
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What similarity is there betwesn the results from the first experiment and.the second experiment ?.

i

1 mark

e What difference s thiere-betiveen the results from the first experinictit and-the secorid dxperiniznt-2

-
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f.  Suggesta veriable which may result in such a plot.

.1 mark
g Explain one strength in the stidents' experimental design,

1 mark

Totrl 10 marks
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Question2
Enzymes are sontctimes described as organic catalysts.

a  What does the texm *orgauic catalyst” mean?

2 marks

The enzyme amylase catalyses the breakdown of starch into meltose as follows.

amylase
Starch eow————y maltose + water

An experiment (experiment 1} was carried out to investigate how varying the concentration of stasch affected the
rate ofthe reaction. The concentration of enzyme, pH and temperatire were kept constant timoughout the cxperi:aent.

The results are shown in Figure 3.
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b. i Explain why the reaction rate increases until starch concentration reaches pbint X.

1 mark

ii. Explain why the reaction rate is constant between points X and Y.

1 mark
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Another experiment (experiment 2) was conducted with an lacreased amount of enzyme and the results plottcd on
the same graph as those of experiment 1. The graph is as follows.

Figure 4
rate of
reaction graph A
(arbitrary t1
units) experiman
graph B
Q
0] starch concantralion  ~—~—p

(arbltrary units)

¢.  Explein which graph, graph A or graph B, represents the results of experiment 2,

2 marks
Total 6 marks
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Question 4
Pheaylalanine is converied to tyrosine in the presence of the enzyme phenylalanine hydroxylase.

Phenylalanine

hyd
ydroxylase Tyrosine

Phenylalanine

Two tubss were prepared as shown in the table below and incubated. Al regular intervals the amount of tyrosine
in each tube was measured and the results graphed. The results are also included in the following table.

Testtube A Test tube B
phenylalanine phenylalanine (same amount as in A)
phenylalanine hydroxylase water (same volurne as enzyme in A)
incubated at 37°C incubated at 37°C
pH 7.4 pH7.4
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time {minuies) fime [minutes)

2. What is the variablc in this experiment?

I mark

b, Consider the graph for tube A.
L What does the graph indicate about the production of tyrosine between the
of the experiment?

5 and 10 minute marks

| mark

-

ii, Suggestareason forthe resnlt obtained from the 5 minute mark onwards.

1 mark

e. Describe what has happened in tube B during the incubation pericd.

!} mark
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Tvwo more tubes were sel up. Both contained the same amount of
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phenylalanine and the

tube A. The amount of tymsine was measured over 2 period and the results araphed. enzyme asin

Graph for tube C
3
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What similarity is there between the results for tube A and tube C?

—

Graph for tube b

time {minules)

What difference is there between the results for tube A and tube C?

1 mark

1 mark

Describe ene difference between the experimental set-up of tube A and tube C which would cause the

difference in results,

1 mark

The resuits for tube B and tube D appear similar when graphed. However, in tube B there was no
enzyme, whereas enzyme was present in tube D, Explain one diffensnce batwesan the experimental

set-up for tubes B and D that would lead to the result in tube D,

1 marck

Total'8 marks
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Experiments with North Amerfean: rattlesnakes-have revealed that the : -~

i i - vt ofFans | Y- can detect. Infra-red rad
using specialized: pit otgans located between the-nose-operiings and the €yes. By means of thesa o:;f;he;‘;
anakes can defect smg\li p;iy from a distance of 1 or.2 metres and accurately attack i,
Hiclogists studying the Australian carpet snake, Morelia spilotes, hypafiesions . t the :
infra-red sadiation in the same way as the North America:p,ratﬂesna?é at these snakes detect
Assume that you have been asked to test this hypothesis. You are provided with a supply of adult carpet

snakes,
Consider an experiment you would perform :%-aéterrfﬁne ‘whetlier the Anstralian carpet snak

. . . ., Lt . Ay ST . dEfECt
infra-red radiaton. List nine essential featurns whichiwould be e fred ¢ et
scientific investigation, Cre T 10 make the Sxpesiment 2 valid



