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Question1

The following statements describe the events taking place in the malpighian tubules of insects.

l.

Thetubules draininto the gut and nitrogencus waste is converted into uric acid,

Il

Uric acid leaves the body along with faeces.

M.

Water moves into the tubules by osmosis.

.

Nitrogenous waste and salts move from the haemolymph into the malpighian tubules.
.

Usefulions arereabsorbed.

Which row correctly shows the order in which these events occur?

First > > > Last
A, I I W I Il
B. I W | v Il
C. W m I W I
D. v v [ Il [
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Question 2

The graph below shows the filtration, reabsorption, and excretion of glucose by the kidneys at different plasma glucose
concentrations. Note that a healthy blood glucose concentrationis around 100 mg 100 ml-.
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Which of the following is not a correct conclusion from the graph?
A. The maximum rate at which the kidneys can reabsorb glucoseis 300 mgmin™'.
B. Glucosein the urine can be normal for a healthy individual.
C. At plasma glucose concentrations higher than 300 mg 100 ml™":
filtration rate - reabsorption rate = excretion rate.

D. At a plasma glucose concentration of around 200 mg 100 mi- the glucose transporters in the proximal convoluted
tubule become fully saturated.

[Tmark]
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Question 3

The graph below shows the effect of environmental temperature on water balance in kangaroo rats. Kangaroo rats are

nocturnal, desert-living rodents that spend the daylight hours in underground burrows . Day-time temperatures in the
underground burrows canreach 40 °C.

3_
f.}'z-
©
o
2y
ﬂ I
o
= 0
O
=
& -1 1
oz
2.2
=S5
_3 T T T T
5 15 25 35

Environmental temperature / °C

B seeds in diet
. Respiration
|:| Evaporation

D Faeces

Urine

Which of the statements relating to kangaroo rats are correct?

l.
Kangaroorats can survive in theirnatural habitat on a diet of seeds alone.

I
Kangaroorats are able to minimise waterloss in urine due to their thick medullary region.

M.
Kangaroorats lose less than 0.25 gday ™ of waterin their faeces.

V.

Crxidative phosphorylation is animportant source of water for kangaroo rats.
AL L andlll only.
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Question 4

MNephrogenic syndrome of inappropriate antidiuresis (NSIAD) is a rare condition that can be caused by a gain-of-function
mutation in the gene that codes for ADH receptor proteins.

Which of the following will not be true for sufferers of NSIAD?
A.The kidney cells willrespondto ADH even when ADH levels are low.
B. The body cells will swellup.
C. The kidney cells will have more water transport proteins in their cell surface membranes than normal.
D. Large amounts of dilute urine will be produced.

[1mark]
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Question 5

Theimage below shows a test strip used for drugs testing. Unlike the hormonein a pregnancy test, the substances tested for
in this kind of drugs test are too small to bind to more than one antibody at the same time. This type of testis known as a
competitive binding assay.

The components of the test cantain the fallowing:

Conjugate pad - antibodies complementary to the drug being tested for. The antibodies are attached to a coloured
bead.

Test line - bound molecules of the drug being tested for.
Control ine - bound antibodies complementary to the antibody from the conjugate pad.

Urine sample

Membrane
: Absorbent
Conjugate pad Test  Control material
/ line (T)  line (C)
TR
Sample 4 & | o
pad 3 o
! B
. T
T
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Direction of flow
Interpreting results: C c
T T
Negative Positive
{drugs nat (drugs
present) present)

Which of the following correctly explains the appearance of a positiveresult?
A.The drug binds to antibodies on the conjugate pad, preventing them from binding to the test line.
B.The antibodies from the conjugate pad bind ta the test line, causing the beads to form a visible band.
C.Unbound antibodies from the conjugate pad bind to antibodies on the control line, forming a visible band.

D. The drug binds to antibodies on the conjugate pad and to antibodies on the testline.

[Tmark]
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