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Question 1 [50 minutes]

You are required to investigate some features of the metabolism of yeast.
You are provided with the following mixtures of a standard yeast suspension:
K1 yeast suspension with an equal volume of 0.2 moldm™3 glucose solution
K2 yeast suspension with an equal volume of 0.2 moldm™3 sucrose solution
K3 yeast suspension with an equal volume of 0.2 mol dm~3 lactose solution

K4 yeast suspension with an equal volume of distilled water.

In addition you have a solution of triphenyl tetrazolium chloride (TTC). This is colourless when
oxidised. It can be reduced to form an insoluble red compound.

Note: TTC is corrosive and toxic. Do not get it on your skin. If you should do so wash it off
immediately with cold water.

Proceed as follows.

Half-fill a beaker or tin with water.

Adijust its temperature to between 38 and 42 °C.

Maintain the water bath at this temperature.

Label four boiling tubes K1, K2, K3 and K4 respectively.

Stir all the yeast suspensions thoroughly using a glass rod.

To the labelled boiling tubes add 20 cm? of the respective yeast suspensions.

Add 2 cm?3 of TTC solution to each tube. Shake the tubes gently to mix the contents.

Fit tubes K1, K2 and K3 with bungs and delivery tubes. Ensure that the fitting is airtight in each
case.

Place all four tubes in the water bath. Position test tubes with water for each of the delivery tubes
from K1, K2 and K3 outside the water bath as shown for K1 in Fig. 1.1.
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Fig. 1.1

Soon after you have set up the apparatus, bubbles of gas will emerge from the ends of at least
one of the delivery tubes. After a few minutes when the bubbles appear regularly from K1 count
the number of bubbles produced in four successive one-minute time intervals from tubes K1,
K2 and K3. When you make a count begin timing as soon as a bubble leaves the delivery tube.
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(a) Record your results in the table provided.

bubble rate / bubbles per min
reading K1 K2 K3
1
2
3
4

Put the apparatus to one side for future reference while you answer the following questions.
(b) (i) State the probable nature of the bubbles of gas that are produced in K1.

(i) State briefly how you would modify the arrangement shown in Fig. 1.1 to test your
answer in (b)(i).

(c) Explain as fully as possible the results that you have obtained for K1 and K2. Ignore any
colour changes at this stage.

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................

For
Examiner’s
Use

2806/03/TestJuneS02 [Turn over



4

(d) State ways in which you could improve and extend the procedure in (a), including the
processing and analysing of the data, to allow a more accurate comparison of the rate

of bubbling in K1 and K2.

..........................................................................................................................................

and K3.

Return to the four tubes that you put to one side.

() (i) Record your observations on any feature that is common to the contents of the
four tubes.

Exam.
Use
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(iif) What deductions can you make from the fact that your observation was common to *
all four tubes?

[Total: 25]
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Question 2 [40 minutes] Use

Starch grains are found in many plant cells.
K5 is a stained transverse section of a root of a flowering plant.

Examine K5 carefully using your microscope.
Fig. 2.1 is a diagram of a similar section.

Fig. 2.1

(a) (i) Indicate by drawing a bracket on Fig. 2.1 the region of the root that contains starch
grains.

(ii) Make a drawing to show the detailed structure of two adjacent cells in the section
that contain large numbers of starch grains. Labels are not required.

(iii) Explain the origin of the starch in the root of this plant.
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Starch grains are made up of two carbohydrate components, amylose and amylopectin. lodine
solution stains amylose blue-black and amylopectin red-brown.

Starch synthesis in maize is controlled by two alleles. One allele (a) codes for the production of
amylopectin only, the other allele (A) codes for both amylose and amylopectin.

You have been provided with two or three maize anthers.

Carefully place this on a clean dry microscope slide.

Tease it apart to release the fine yellow pollen grains.

Place a drop of iodine solution on the polien grains and extend it into a ‘sausage’-shape.

Wait for a minute or so then examine the slide on a white background using a hand lens and the
low power of your microscope.

Count enough of the pollen grains to determine the relative numbers of blue-black and red-brown
grains.

Ignore any grains that are very pale yellow in colour. Regard as blue-black any grains that show
any evidence of blue-black staining. It is sometimes easier to detect the blue-black staining under
low power with reduced illumination.
(b) (i) Record your observations
Number of blue-black POlIeNn Grains ............c.ueceeeereeereeeeeeeseeeeesereseeesseeeeeeeson,
Number of red-brown pollen Grains ...............eeeeeeeeeeeeeeeereeeeseeseeeeeeeeeeeeeeeeeeseesvoen,
(i) State the probable genotype of the plant that produced this pollen.
(iii) Explain why pollen grains of two types are present.
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(v) Carry out a chi-squared test on your data to determine if your results agree with the

ratio that you stated in (b)(iv).
The formula for 2 is as follows.

2

where O = Observed results
E = Expected results.

Distribution of %2

degrees of .
freg dom (N) probability (P)
099 | 0.98 | 0.95 | 0.90 | 0.75 | 0.50 | 0.25 | 0.10 | 0.05 | 0.02 0.01
1 0.00 | 0.00 | 0.00 | 0.02 { 0.10 | 0.45 | 1.32 | 2.71 | 3.84 | 5.41 6.64
2 002 | 0.04 | 0.10 | 0.21 | 0.58 | 1.39 | 2.77 | 4.61 | 5.99 | 7.82 9.21
3 012 1 0.19  0.35 | 058 | 1.21 | 2.37 | 4.11 | 6.25 | 7.82 | 9.84 11.34

Show your calculation in the sp

ace below.
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