
Name Date started Target end date

GCE A LEVEL — BIOLOGY UNIT 3 QUESTION PACK
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BIOLOGY — UNIT 3 · HOMEOSTASIS — KIDNEY &

OSMOREGULATION

3.5 Homeostasis and the kidney — negative feedback, ultrafiltration, selective

reabsorption and ADH

Homeostasis as negative feedback maintaining a steady internal environment, mammalian kidney structure (cortex,

medulla, nephron), ultrafiltration at the Bowman’s capsule, selective reabsorption in the proximal convoluted tubule,

the role of the loop of Henle in producing concentrated urine, and ADH-driven control of water potential in the

collecting duct.

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~3 h 18 min

Derived from the legacy BY4 / BY5 papers’ pace of ~1.3 min/mark, padded for long-prose answers (124 marks over 10

questions).

You are advised to not attempt to complete all of this in one sitting.

ABOUT THIS QUESTION PACK

This is a comprehensive practice question pack, not

a single mock paper. It contains every question from

the legacy WJEC BY4 (and BY5, where relevant) papers
(2008 modular spec, 2011–2017) that maps onto new-

spec A2 Unit 3 Topic 9 (3.5).

Questions are ordered by source paper date.

INSTRUCTIONS

Use black ink or black ball-point pen. Show all working

— quality of written communication will affect marks.
A calculator is allowed. Diagrams included in answers

must be fully annotated.

All question content is © WJEC CBAC Ltd. and reproduced

for revision purposes.

For Examiner’s use only
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Homeostasis — Kidney & Osmoregulation — what the new

spec asks
WJEC GCE A Level Biology (from 2015) · Unit 3: Energy, Homeostasis & the Environment · Topic 3.5.

Homeostasis & negative feedback

Internal conditions kept within narrow limits.

Receptor → control centre → effector returns variable

to set-point.

Examples: blood glucose, body temperature, blood
water potential.

Kidney gross structure

Cortex (Bowman’s capsules, PCT, DCT) and medulla

(loop of Henle, collecting ducts).

Each kidney has ~1 million nephrons.

Renal artery in, renal vein + ureter out.

Ultrafiltration

Afferent > efferent arteriole diameter ⇒ high

glomerular pressure.

Basement membrane filters by size; small molecules

pass into capsule.

Blood cells & large proteins retained in blood.

Selective reabsorption

PCT walls have microvilli + many mitochondria.

Glucose & amino acids 100% reabsorbed via co-

transport with Na+.

Water follows by osmosis along solute gradient.

Loop of Henle & counter-current

Descending limb permeable to water; ascending

impermeable, pumps NaCl out.

Builds high solute concentration in medulla.

Longer loops ⇒ more concentrated urine (desert
mammals).

ADH & collecting duct

Osmoreceptors in hypothalamus detect ↓ water

potential.

ADH released from posterior pituitary.

Inserts aquaporins in collecting duct ⇒ water
reabsorbed ⇒ concentrated urine.

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »
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Homeostasis — Kidney & Osmoregulation in one page
Quick-reference notes — revisit before each question.

Homeostasis

Maintains constant internal

environment.

Negative feedback: receptor → effector

→ correction.

Variables: water potential, glucose,
temperature.

Gross structure

Cortex (Bowman’s, PCT, DCT) and

medulla (loop, collecting duct).

Renal artery in, renal vein + ureter out.

~1 million nephrons per kidney.

Ultrafiltration

Afferent > efferent ⇒ high pressure in

glomerulus.

Basement membrane filters by size.

Glucose, ions, urea, water pass;
proteins & cells stay.

PCT

Microvilli + many mitochondria.

Na+ actively pumped out ⇒ glucose /

AAs co-transport with Na+.

~85% water reabsorbed; obligatory.

Loop of Henle

Descending: permeable to H₂O, not
ions.

Ascending: pumps NaCl out (thick
segment).

Counter-current multiplier ⇒ high
medulla solute.

ADH & collecting duct

Hypothalamic osmoreceptors →
posterior pituitary releases ADH.

ADH inserts aquaporins in CD.

Water reabsorbed ⇒ concentrated
urine.

Diabetes & urine

Untreated diabetes ⇒ glucose in urine.

Glucose lowers water potential ⇒ less

water reabsorbed.

Polyuria — large dilute urine output.

Desert vs aquatic

Kangaroo rat: long loops, very
concentrated urine.

Beaver: short loops, dilute urine.

Loop length ↔ environment.

Crib sheet — revision compilation for Biology Unit 3 Topic 9. Questions begin overleaf.



Question 1 WJEC BY4 June 2011 · Q6 15 marks



Question 1 (cont.) WJEC BY4 June 2011 · Q6 15 marks



Question 2 WJEC BY4 June 2012 · Q6 12 marks



Question 3 WJEC BY4 June 2013 · Q7 14 marks



Question 3 (cont.) WJEC BY4 June 2013 · Q7 14 marks



Question 4 WJEC BY4 June 2014 · Q4 14 marks



Question 4 (cont.) WJEC BY4 June 2014 · Q4 14 marks



Question 5 WJEC BY4 June 2015 · Q6 14 marks



Question 5 (cont.) WJEC BY4 June 2015 · Q6 14 marks



Question 5 (cont.) WJEC BY4 June 2015 · Q6 14 marks



Question 5 (cont.) WJEC BY4 June 2015 · Q6 14 marks



Question 6 WJEC BY4 June 2016 · Q3 5 marks



Question 7 WJEC BY4 June 2016 · Q6 12 marks



Question 7 (cont.) WJEC BY4 June 2016 · Q6 12 marks



Question 8 WJEC BY4 June 2017 · Q1 13 marks



Question 8 (cont.) WJEC BY4 June 2017 · Q1 13 marks



Question 8 (cont.) WJEC BY4 June 2017 · Q1 13 marks



Question 8 (cont.) WJEC BY4 June 2017 · Q1 13 marks



Question 9 WJEC BY4 January 2012 · Q4 14 marks



Question 9 (cont.) WJEC BY4 January 2012 · Q4 14 marks



Question 10 WJEC BY4 January 2014 · Q4 11 marks



Question 10 (cont.) WJEC BY4 January 2014 · Q4 11 marks



END OF QUESTION PACK

10 questions · 124 marks · ~3 h 18 min

Source: WJEC BY4 + BY5 (2008 modular spec, 2011–2017)

Curated for WJEC Biology 2015 spec A2 Unit 3 — Topic 9 (3.5)

© WJEC CBAC Ltd. Pack layout © revise.wales for revision purposes only.


