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Blood is filtered in the kidneys to form glomerular filtrate. As filtrate passes through the nephrons
in the kidney its composition changes.

Glucose is present in glomerular filtrate, but is rarely present in the urine of healthy people.

Urine samples are often tested for the presence of glucose in health checks.

You will investigate the concentration of glucose in urine samples taken from a sample of
healthy and unhealthy people.

You will not use real urine. The ‘urine’ samples provided have been specially prepared using
water and laboratory reagents.

You are provided with:

¢  two test-tubes labelled 1 and 2
. five test-tubes labelled A to E

a glucose solution

Benedict’s solution

five samples of ‘urine’ labelled A to E
a beaker to use for boiling water

* deionised water
+  two 5cm? syringes
+ a10cm3 syringe.

If Benedict’s solution comes into contact with your skin, wash it off immediately. You are
advised to wear eye protection throughout the investigation. Take care when using hot

water.

Proceed as follows through steps 1to 7:

Part 1

Step 1

Step 2
Step 3

Step 4

Step 5

Step 6

Step 7
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Use the beaker to collect enough of the hot water supplied so that the water is
approximately 4 cm deep.

Use the Bunsen burner to boil the collected water.
Use a 5¢cm? syringe to put 2cm? of the glucose solution into the test-tube labelled 1.
Use the other 5cm? syringe to put 2cm? of deionised water into the test-tube labelled 2.

Use the 10cm3 syringe to put 2cm? of Benedict's solution into each of the two test-tubes
labelled 1 and 2. Shake the test-tubes to mix the contents.

Put test-tubes 1 and 2 into the beaker of boiling water and immediately start timing.
Watch carefully for the first sign of a colour change at the top of the liquid in each
test-tube. If a colour change occurs, record the time taken for this colour change to first

occur in 1(a).

Leave the test-tubes in the boiling water for a total of 2 minutes. Record the final colour
of the contents of the test-tubes in 1(a) and then turn off the gas to the Bunsen burner.
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You are advised to read the whole question before you start.
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(a) Record your results for test-tubes 1 and 2.

test-tube 1 Tlmemmaqg’ ........................................................................

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

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

Tuve 2 deovised \vaie 3]

Part 2

In Part 2, you will test the ‘urine’ samples of five different people and use a graph to find the
concentration of glucose in each sample. The ‘urine’ samples are labelled A, B, C, D and E. Read
through steps 1-9 and prepare a table for your results in 1(b).

Proceed as follows:

Step 1  If necessary, collect enough hot water to add to the beaker used in Part 1 so that the
water is approximately 4 cm deep.

Step 2 Use the Bunsen burner to boil the collected water.
Step 3  Use a 5¢cm3 syringe to put 2cm? of ‘urine’ sample A into the test-tube labelled A.

Step4 Use the 10cm? syringe to put 2cm?3 of Benedict's solution into test-tube A.
Shake the test-tube to mix the contents.

Step 5 Put test-tube A in the boiling water and immediately start timing.

Step 6 Watch carefully for the first sign of a colour change at the top of the liquid in the
test-tube. If a colour change occurs, record the time taken for this colour change to first
occur in 1(b). If there is no change in colour after 2 minutes, record the time taken as
> 120 seconds.

Step 7  Leave the test-tube in the boiling water for a total of 2 minutes. Record the final colour of
the contents of the test-tube in 1(b).

Step 8 Repeat steps 3 to 7 for the other ‘urine’ samples, B to E. Ensure the water in the beaker
is approximately 4 cm in height, and top up the water if necessary.

Step9  Use Fig. 1.1 to convert the time taken for each sample to change colour to a concentration
of glucose. After testing the last ‘urine’ sample E, turn off the Bunsen burner.
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(b) Record your results for the five ‘urine’ samples A, B, C, D and E in a table. Record the time
taken and final colour for each sample. Use Fig. 1.1 to determine the concentration of glucose
for each sample and add this concentration to your table.
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(c) Plot a bar chart to show the concentration of glucose in the five ‘urine’ samples, A to E.
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(d) State one variable that was kept the same when testing the samples of ‘urine’ for glucose
with Benedict's solution.

Explain why it was important to keep this variable the same.
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(e) Use the results in your bar chart to explain whether each of the ‘urine’ samples comes from
healthy or unhealthy people.
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(g) Visking tubing is similar to the tubing used in kidney dialysis. Glucose diffuses through
Visking tubing. A student set up the apparatus shown in Fig. 1.2 to investigate the effect of

(~— temperature on the rate of diffusion of glucose.
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Plan an investigation based on the apparatus in Fig. 1.2 to determine the effect of temperature
on the rate of diffusion of glucose through Visking tubing.
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You are going to study the structure of a fruit of the lime tree.

Fig. 2.1 shows a section through a lime fruit.

Fig. 2.1

You are provided with a whole lime fruit. Use the knife provided to cut the lime fruit approximately
in half so that the cut section appears as in Fig. 2.1. Take care when using the knife.

(a) (i) Make a large drawing of the cut section of your lime fruit, including seeds, if any, in the
space below.
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(ii) Measure the maximum diameter of the cut section of your lime fruit and record your
measurement.

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

Measure the maximum diameter of your drawing of the cut section of the lime fruit and
or measurement.

Muct be chown on W’\'}S' .......................................................... 2]

(iii) Use the measurements in (ii) to calculate the magnification of your drawing to 2
significant figures.
/
Drowi

V\Mrb"é CJd _m'lj)
J%q (10 W

magnification = X _........coeeiieieiecee e [2]
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(b) Fig. 2.2 shows a photograph of a flower of the lime tree, Citrus, which is insect-pollinated.
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Fig. 2.2

() Draw label lines to the flower in Fig. 2.2 and annotate your labels to identify adaptations
for insect-polli_ngt_igp. — [3]
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Fig. 2.3 shows a photograph of two grass flowers of Bromus, which is wind-pollinated.

Fig. 2.3

(i) Draw a table to show three visible differences between the structures of the flowers of
Citrus and Bromus.
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(c) Fig. 2.4 is a photomicrograph of two pollen grains of Hibiscus.

Fig. 2.4

Fig. 2.5 is an electronmicrograph of some pollen grains of Pinus.
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Explain how the pollen grains in Fig. 2.4 and Fig. 2.5 are adapted for pollination.

I ©® UCLES & MOE 2020 E;ﬁ 6093/03/0/N/20

[Total: 17]




