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Glomerulus; m
A: cortex;

B: medulla; 2
Hypothalamus; m

Reabsorbed in proximal tubule;
by osmosis; 2

(c) Any four from

(d)

(1)
(i)

drinking water causes the blood to become more dilute/water potential
of the blood to increase

(osmo)receptors/hypothalamus detects the water potential of the

blood

less ADH produced

walls of collecting ducts become less permeable

therefore less water reabsorbed (from the collecting ducts)/more dilute
urine

decreased water potential (of blood) causes ADH levels to increase [4]

Clinistix; m

Any two from

«  higher level of glucose is filtered into the kidney tubules

- active reabsorption (of glucose) involves carriers

«  carriers become saturated/other appropriate response 2
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(@)

(b)

()

Any four from

* up to a concentration of 285 (mOsmolkg ') there is no detectable
ADH in the blood plasma

* changes in plasma solute concentration are detected by
osmoreceptors (in the hypothalamus)

* arise in plasma solute concentration/decrease in water level
stimulates a rise in plasma ADH levels

o ADH is released when water potential of plasma is lower/more
negative than normal

* ADH produced by hypothalamus

* and stored in the (posterior lobe) of the pituitary gland/released
from pituitary gland 4]

Volume of urine produced would decrease/become more
concentrated with higher ADH levels;

ADH increases the permeability of the distal convoluted tubules and
the collecting ducts (opens aquaporins);

allowing more water to be reabsorbed back into the blood (to dilute
the plasma); 31

Beyond 285 (mOsmolkg ') as plasma solute concentration increases,
the person’s thirst intensity increases;

the resultant intake of water will dilute the blood/raise the water
potential/thirst response is caused by withdrawal of water from cells
(osmoreceptor cells); 21
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(d) Any four from

two groups of people selected (to allow for replication)

both groups of people are selected from same age group/gender/
other appropriate independent variable

all individuals are encouraged to empty their bladder/have not been
drinking immediately before the trial

* one group given isotonic drink the other given water to drink
* both groups given the same volume to drink/maintained at the

same ambient temperature for the same time period

volume of urine produced (during controlled time period) is
measured for each individual

a mean for each group is calculated/percentage of intake loss

as urine is calculated/other appropriate derived result/graphical
analysis of data 4]
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7 (a) (i) More sodium in Powerade than other ions; m

(ii) Can be directly absorbed (digestion not required)/used rapidly in
respiration (to provide energy): m

(b) Cells have/maintain a more negative water (solute) potential;
able to gain water by osmosis (from tissue fluid/blood)/so don't lose
‘water by osmosis (as a result of ions having been absorbed into the
tissue fluid); 2

(c) Any three from

«  isotonic drink will not influence the blood's water (solute) potential/
drinking water would increase the blood’s water (solute) potential

« therefore no influence in production of ADH/drinking water would
decrease production in ADH

- therefore no influence in water reabsorption (permeability of collecting
ducts)/drinking water would cause decreased reabsorption of water into
the blood (through decrease in permeability of collecting ducts)

+  noincrease in urine production/drinking water would cause increase
in urine production
(Marking points must present relationships, where appropriate, and not
merely list features) 3]

(d) (i) Anytwo from
- absorbed by facilitated diffusion/active transport
+ involves use of membrane carriers
- removed in blood/extensive capillary network/maintain diffusion
gradient 2
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(i) Similarity — both increase surface area;
Difference — villus is composed of many cells (folding of ileum wall)/
microvilli are sub-cellular (folding of cell membrane):
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(a)

®)

(e)

Any four from
« basement membrane is the fiter

« most proteins are too big to pass through

« very small proteins pass through

« smaller proteins are reabsorbed by endocytosis/pinocytosis

« glucose being a smaller molecule all passes through the membrane

« the glucose is reabsorbed by active transport 2]
Any four from
« " sodium is a similar proportion in both the fitrate and the plasmal

is fitered

« sodium ions and water are reabsorbed in proportional amounts
through the proximal tubule

« sodium ions are concentrated by the bottom of the loop of Henle

« provides an osmotic gradient through the medulla/creates an
increasingly negative solute potential n the lower reaches of the
medula

« provides potential for osmotic extraction of water (from the collecting
duct)

« in the distal tubule the sodium content of the plasma is adjusted
(actively absorbed)

« sodium ions may be concentrated by extraction of water (in distal
tubule) 2]

Absorption of water in the proximal tubule increases the urea concentration
(fivefoldiby 500%):

later reabsorption of water further increases the urea concentration/

‘some urea is absorbed into the nephron; 2
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(d) Any two from
only some of the fluid (about 20%) leaves the plasma thus reducing
the volume and therefore the pressure is Bowman's capsule is lower
«friction with the walls reduces the flow/hydrostatic pressure is reduced
(as fluid moves through the nephron)
« and flow rate falls as water is removed by osmosis Jel}

(e) Any three from

g reduces the rate of respiration/metabolic rate (not energy)

« reduces production of ATP

« causes a reduction in the rate of active transportioperation of carrier
proteins

« rate of reabsorption is not quick enough for glucose to be fully
removed from the filtrate: Bl
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(i)

(b) An

The sample after 30 minutes (2.8g solute in 60ml volume); m

Sample at 120 min is more concentrated/sample after 60 min is more
dilute/difference in concentration indicated by correct values (1.5g in
120ml compared to 1.5g in 160ml);

after 120min a more concentrated solution has a more negative/

lower solute potential (allow converse argument); 2

y four from

decreased concentration/higher water potential of the blood

sensed by hypothalamus/osmoreceptors

less ADH released (from the pituitary)

permeability of the collecting (and distal) tubules decreased

more water remains in the urine (less reabsorbed)/larger volume of

urine excreted 4]





