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4. An experiment was carried out to investigate the effect of substrate concentration
on the production of an end-product in an enzyme controlled reaction.
‘The enzyme urease was used, which breaks down urea into ammonia.

Urease and urea solutions were mixed together and added to test tubes
containing agar jelly as shown in the diagram.

.;...M,mwe,

urease and urea
Solution

N

Five different concentrations of urea solution were added.

During the reaction the ammonia produced diffused through the agar jely,
changing the indicator from yellow to blue.

The length of the agar jelly stained blue was measured after the experiment
had been allowed to run for 48 hours.

‘The results of the experiment are shown in the table.

Urea concentration added | Average length of agar stained blue
(moles) (mm)
003 2
006 4

013 s

025 16

050 2
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4. (continued)

(a) Draw a line graph to show the results of the experiment.

(Additional graph paper, if required, can be found on page 27.)
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4. (continued)

(a) Draw a line graph to show the results of the experiment.

(Additional graph paper, if required, can be found on page 27.)
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(b) (i) Name one variable that should be controlled when setting up this
experiment.

(i) Name one variable that should be kept constant during the 48 hours
of this experiment.

(c) Give the feature of this experiment that makes the results reliable.

(d) Explain why the test tubes were left for 48 hours before the results were
obtained.
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4.

(continued)

(e) state one conclusion that can be drawn from the results of this experiment.

() Using the information in the table, predict the length of agar jelly that
would have been stained blue if a 075 molar urea solution had been
used in the experiment.

Space for calculation

- mm

(5) Thiourea is a competitive inhibitor of urease.

In another experiment, a test tube of agar jelly was set up containing the
urease solution, 0-5 molar urea solution and thiourea.

After 48 hours, only 7 mm of agar jelly had turned blue.

(i) Explain why less agar jelly turned blue in this experiment than in
the first experiment, which also used a 0-5 molar urea solution.

(i) Suggest why some agar jelly turned blue in this experiment.
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3. An investigation was carried out into the effect of a competitive inhibitor on
the activity of phosphatase at different substrate concentrations.

Phosphatase s an enzyme which catalyses the reaction shown.
phosphatase

phenolphthalein phosphate — = phenolphthalein + phosphate
Substrate Products

Six test tubes each containing a different concentration of substrate were set
up. The inhibitor and then the enzyme were added to each tube.

Figure 1 shows the contents of each tube.

After 30 minutes, 1cm? of alkali was added to each tube.

Phenolphthalein tums pink in the presence of alkali. The more
phenolphthalein produced, the more intense the pink colour and the higher
the absorbance reading measured by a colorimeter.

Table 1 shows the results of the investigation.

Figure 1 Table 1
Concentration | Absorbance
of substrate (M) | (units)
005 020
Enzyme (1) 010 030
i 1) -—{ on s
Substrate 5o, o040 064
060 078
080 050

(2) Sugeest why alkali was not added to each tube at the start of the
investigation.

(b) State two variables, other than those shown above, which should be kept
constant to make this investigation valid.

1

2
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3. (continued) MARKS

(c) Construct a line graph to show the data in Table 1. 2
(Additional graph paper, if required, can be found on Page 28)
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3. (continued) MARKS

(c) Construct a line graph to show the data in Table 1. 2
(Additional graph paper, if required, can be found on Page 28)
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(d) It was concluded that increasing substrate concentration reduces the
effect of the competitive inhibitor.

Explain how the results of this investigation support this conclusion.

(e) Suggest how the results of this investigation would be different if a
non-competitive inhibitor had been used.
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4. Astudent carried out an investigation into the effect of physical activity on

respiration rate.

The rate of respiration of six individuals was measured after carrying out

three different activities for five minutes.

Immediately after completing the activity, each individual breathed into a
bottle containing a pH indicator solution. This indicator changes colour from
blue to yellow in the presence of a high concentration of carbon dioxide.

Figure 1 - Apparatus used  Table 1 - Results of Investigation

Time taken for pH indicator.
to turn yellow ()
individual Individual
breathes | Activity 1] Activity 2] Activity 3
into tube resting | walking | running
1 3 2 2
2 29 14 1
3 2 16 2
bottle —|
4 30 2 20
5 “ 3 2
pH indicator,
Solution 6 Bl 2
Average time.
| B 2 18

() State two variables which would have to be kept constant when setting

up the apparatus shown in Figure 1.

1

2

(b) Calculate the time taken for the indicator to turn yellow after

individual 6 had completed Activity 1
Space for calculation
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4. (continued)

(c) Describe how the student increased the reliability of the results.
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4. (continued)

(c) Describe how the student increased the reliability of the results.
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(d) Construct a bar graph to show the average results obtained in this
investigation.

(Additional graph paper, if required, can be found on Page 31)





image26.png
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(e) State a conclusion that can be drawn from the results of this
investigation.

(f) Suggest an explanation for the results obtained in this investigation.
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Most skin cancers are caused by overexposure to ultraviolet (UV) radiation
from the sun or sunbeds. UV radiation damages the DIIA in skin cells.  Cells
normally repair this damage but those which cannot may become cancerous.
A student designed an investigation which used UV-sensitive yeast cells to
show the damaging effect of UV radiation. These yeast cells cannot repair
DIlA damage and die after exposure to UV radiation.

A suspension of U-sensitive yeast cells was added to dishes which contained
a gel that had all the nutrients the yeast needed to grow. The dishes were
then exposed to UV radiation for different lengths of time. After exposure,
the dishes were placed in an incubator and each of the surviving yeast cells
eft to grow into a colony on the gel. The number of these colonies was then
counted.

‘The diagram below illustrates this procedure.

nutrient gel

top view of dish = surviving yeast colonies

(2) List two variables which should be kept constant during this
investigation. 2

1

2
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3.

(continued)

(b) The results of the investigation are shown in Table 1 below.
Table 1 — Yeast growth after exposure to UV radiation

Length of time of exposure (minutes)| Number of yeast colonies growing
10 58
2 B
30 15
40 4
50 1
0 o

(i) Plota line graph to illustrate the results of the investigation.

(Additional graph paper, if required can be found on Page thirty-one)
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(b) The results of the investigation are shown in Table 1 below.
Table 1 — Yeast growth after exposure to UV radiation
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(ii) State a conclusion that can be drawn from these results.

(iii) State how the reliability of the results in this investigation could
be improved.
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2. An investigation was carried out into the effect of inhibitor concentration on
the activity of an enzyme which breaks down alcohol in liver cells.

Six test tubes were set up, each containing a piece of liver, alcohol and a
different concentration of inhibitor, as shown in the diagram.

[ test tube

=1 aicohol and inhibitor solution

‘The test tubes were left for 30 minutes at 37°C.
‘The final concentration of alcohol in each tube was then measured.

() State two variables, not already mentioned, which should be kept
constant to make this investigation valid.

1

2

(b) The inhibitor used in this investigation was non-competitive.
Describe how a non-competitive inhibitor works.

(9) The results of the investigation are shown in the table.

Inhibitor concentration Final alcohol concentration
(mM) (% of iitial concentration)

05 20

15 P

25 60

35 %

45 100

55 100





image37.png
3.

(continued)

() Sunscreens work by blocking UV radiation, preventing it from entering
skin cells and causing damage to the DIA, which results in sunburn.
Sunscreens are labelled with a Sun Protection Factor (SPF).

When a sunscreen of SPF 15 is applied to the skin, it will take 15 times
longer to burn compared to having no sunscreen applied.

‘The student carried out a second investigation using U-sensitive yeast.
The dishes were prepared as before but this time the lids of the dishes
were coated with sunscreen of different SPFs. The dishes were then
exposed to UV radiation for 30 minutes. After exposure, the dishes
were placed in an incubator and the surviving yeast cells left to grow
into colonies. The results are shown in Table 2 below.

Table 2 — Yeast growth after the use of sunscreen protection

Sunscreen used to coat lid (SPF) | Number of yeast colonies srowing
6 2
5 7
3 74
50 75

() Use the information from Tables 1 and 2 to calculate the
percentage increase in yeast cell survival when a sunscreen of
SPF 50 is used to coat the lid.

Space for calculation

() Official health advice recommends that people should use a
sunscreen of SPF 15 when sunbathing for 30 minutes.

State how the results of this investigation support this
recommendation.

(i) If skin starts to bun after 10 minutes in strong sunlight, calculate
for how long a sunscreen of SPF 35 would protect the skin.

Space for calculation
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Yeast is a single-celled fungus which produces enzymes, one of which
catalyses the release of hydrogen during respiration.

An investigation was carried out to compare three sugars as respiratory
substrates for yeast. Methylene blue dye was used to measure the rate of
respiration because it turns clear in the presence of hydrogen.

A colorimeter was used to measure the colour intensity of the dye during the.
investigation.

‘The investigation set-up is shown in Figure 1.

Table 1 shows the range of colorimeter readings recorded.

Figure 1 Table 1
] Colour intensity | Colorimeter
ofdye | reading (units)
maximum 6
minimum o
yeast,
methylene blue dye

and sugar solution

Three test tubes were set up, each containing a different sugar. The colour
intensity of the dye was measured at four-minute intervals for 20 minutes.

The results of the investigation are shown in Table 2 below.

Table 2
Colorimeter reading (units)
Time (min)

slucose sugar | maltose sugar | lactose sugar

[ 6 6 63

4 a6 61 63

8 28 56 63

2 10 E 63

16 o 10 63

) o [ 63
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2. (continued)

(2) When setting up the test tubes as shown in Figure 1, state which
substance should be added last.

Give a reason for your choice of substance.

Substance.

Reason.

(b) Identify two variables which would have to be kept constant during this
investigation.

1

2

(c) State one way in which the reliability of the results from this
investigation could be improved.
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2. (continued)

(2) When setting up the test tubes as shown in Figure 1, state which
substance should be added last.
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2. (continued)

(d (i) Construct a line graph to show all the data in Table 2.

(Additional graph paper, if required, can be found on Page thirty)
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(d (i) Construct a line graph to show all the data in Table 2.

(Additional graph paper, if required, can be found on Page thirty)
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2.

(continued)

(e)

(i) Maltose is a disaccharide sugar which is composed of two glucose
molecules joined together.

Use this information to explain why the colour intensity of the dye
in the test tube containing maltose decreased more slowly than
the intensity of the dye in the test tube containing glucose.

(if) Lactose is also a disaccharide sugar.

Suggest why the colour intensity of the dye in the test tube
containing lactose remained the same throughout the
investigation.
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2.

(continued)

(e)

(i) Maltose is a disaccharide sugar which is composed of two glucose
molecules joined together.

Use this information to explain why the colour intensity of the dye
in the test tube containing maltose decreased more slowly than
the intensity of the dye in the test tube containing glucose.
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Substance — sugar or yeast.

Reason — As s00n as it is added the reaction
will start.

or

So the reaction does not start until it is added.

Respiration/hydrogen
release/colour change are
acceptable alternatives
for reaction.

Concentration of yeast.

Volume/mass of yeast.

Concentration of sugar solution.

Volume of sugar solution/mass of sugar.

Concentration of (methylene) blue dye.

Volume/number of drops of (methylene)
blue dye.

7. Temperature of solutions.

8. Type of yeast.

SN AWN=

Any two
Not — amount of yeast/
sugar/methylene blue.
Not — temperature.
Not — size of test tube.
Not — mass of sugar
solution.

Not — time

Not — pH

Repeat the investigation using each sugar
solution.

or

Repeat the investigation and take an average.

Correct scales and labels on axes. 1)
Plotting points correctly and drawing

lines. )
Labelling/distinguishing the three

lines. (1)

Remove 1 mark if less
than half the grid is used.
Remove 1 mark if zero
does not appear on at
least one scale.

Glucose is the best/preferred respiratory
substrate (for yeast).

or

Glucose can be respired fastest/faster than
maltose.

or

Lactose is not a respiratory substrate for
yeast.

There must be a
reference to respiration
in the answer.

Maltose has to be digested,broken down
before yeast could use it for respiration.

Answer must suggest a
two-stage process —
digestion then
respiration.
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The yeast did not contain the enzyme
necessary to break down lactose.

or

The yeast was unable to digest/break down
lactose.

or

Lactose does not contain glucose.

or

Lactose is not broken down to glucose
/respiratory substrates.
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(ii)) Use the data to describe the relationship between the
concentration of inhibitor and enzyme activity.

(d) A second experiment, using increasing concentrations of alcohol, was
carried out to show that the inhibitor was non-competitive.

Six test tubes were set up, each containing a piece of liver, an inhibitor
concentration of 4:5mM and different concentrations of alcohol.

Suggest how the results would confirm that the inhibitor was
non-competitive.
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