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Unlocking AQA Biology Chapter 13: A Complete Guide to Exam Style
Questions and Answers

As the AQA Biology exam approaches, many students find themselves grappling with the dense material in

Chapter 13. Whether you're preparing for the paper or revising for a mock exam, having a clear, structured

resource that covers aga biology exam style questions answers chapter 13can make all the difference. This
article offers a comprehensive walkthrough of the chapter's core concepts, real exam style questions, detailed
answers, and practical study strategies. By the end, you'll not only understand the content but also feel confident
tackling any question that comes your way.

Why Chapter 13 Matters in the AQA Biology Curriculum

Chapter 13 sits at the heart of the AQA Biology syllabus, bridging foundational biology with more advanced,
application oriented topics. It typically covers:

e Cellular transport mechanisms

¢ Cell signalling and hormone action

¢ Homeostasis and feedback systems

e Immune responses and disease prevention

These themes are crucial because they recur across the exam papers, both in multiple choice and extended answer
questions. Mastery of Chapter 13 not only boosts your marks in the current paper but also lays a solid groundwork
for later units such as genetics and ecology.

Key Concepts in AQA Biology Chapter 13

1. Cellular Transport: Passive vs. Active

Students often struggle to differentiate between diffusion, osmosis, and active transport. A clear understanding of
the driving forces, energy requirements, and real world examples (e.g., ion pumps in nerve cells) is essential for
answering both short answer and diagram questions.

2. Cell Signalling and Hormones

Cell signalling involves complex pathways that regulate cellular responses. Hormones, as chemical messengers,
can be peptide, steroid, or amine. Recognizing the differences in receptor types, signal transduction, and
physiological outcomes is a common exam focus.

3. Feedback Mechanisms and Homeostasis

Positive and negative feedback loops maintain biological equilibrium. Typical exam questions ask you to illustrate
these loops or explain how disruptions can lead to disease.

4. Immune System Overview

The adaptive and innate immune responses, antibody production, and vaccine mechanisms are all covered.
Understanding the sequence of events during an immune response is vital for diagramming and descriptive



questions.

Exam Style Questions for Chapter 13

Below are representative AQA Biology exam style questions, grouped by type, along with concise answers. These
examples reflect the format, depth, and language used in actual AQA papers.

Multiple Choice Questions (MCQs)

1. \n Question: Which of the following best describes the function of the Na z/K z pump in a neuron?\n  \n  A.
Facilitates passive diffusion of Na z into the cell

2. B. Maintains the resting membrane potential by actively transporting ions

3. C. Generates action potentials by allowing Ca2 z influx

4. D. Acts as a hormone receptor on the cell surface

¢ A. Adrenaline
e B. Cortisol

e C.Insulin

e D. Thyroxine

Diagram Questions

1. \n Question: Draw and label a diagram of the Na z/K z ATPase pump, indicating the direction of ion movement
and the role of ATP\n  Answer Outline:\n \n  Show the cell membrane with the pump embedded.

2. Label Na z ions moving out of the cell and K z ions moving in.

3. Indicate ATP binding and hydrolysis on the cytoplasmic side.

4. Show the conformational change that releases ions on the opposite side.

Diagram the parathyroid hormone (PTH) release from the parathyroid gland.

Show PTH stimulating bone resorption, kidney reabsorption, and vitamin D activation.
Illustrate calcium rise in the blood.

Show the subsequent inhibition of PTH release (feedback).

Short Answer Questions (SAQs)

1. \n Question: Explain the difference between passive diffusion and osmosis.\n Answer: Passive diffusion
is the movement of molecules from an area of high concentration to low concentration without energy input.
Osmosis is a specific type of passive diffusion involving water molecules moving through a selectively permeable
membrane from a region of lower solute concentration to higher solute concentration. Both processes are driven by
concentration gradients and do not require ATP.\n

2. \n Question: Describe the role of the immune system in preventing infection.\n  Answer: The immune
system defends the body through innate responses (e.g., skin barrier, phagocytes) and adaptive responses (e.g.,
lymphocytes, antibodies). It recognizes pathogens, initiates inflammation, and produces specific antibodies that
neutralize or mark pathogens for destruction, thereby preventing infection spread.\n

Long Answer Questions (LAQSs)

1. \n Question: Discuss the mechanisms by which hormones regulate the sleep—wake cycle, including the
roles of melatonin and cortisol.\n  Answer Outline:\n \n  Introduce the circadian rhythm and the
suprachiasmatic nucleus.

2. Explain melatonin secretion from the pineal gland during darkness, promoting sleep.

3. Detail cortisol release from the adrenal cortex, peaking in the early morning to facilitate wakefulness.

4. Describe the feedback loop that resets the cycle each day.

5. Highlight how disruptions (e.g., jet lag) can affect hormone levels and sleep quality.



¢ Define homeostasis and its relevance to body temperature.

e Describe how the hypothalamus senses temperature changes.

e Explain vasodilation (widening of blood vessels) to release heat when body temperature is high.

e Explain vasoconstriction (narrowing of blood vessels) to retain heat when body temperature is low.

« Discuss the integration of sweating, shivering, and metabolic adjustments.

¢ Conclude with the consequences of impaired homeostatic control (e.g., hyperthermia, hypothermia).

Detailed Answers for Common Chapter 13 Topics

Cellular Transport: Diffusion vs. Active Transport

Passive diffusion relies on the kinetic energy of molecules and a concentration gradient. In contrast, active
transport consumes ATP to move molecules against a gradient, as seen in the Na z/K z pump. Understanding the
energy requirement is key to answering questions that ask you to justify why certain substances are transported
into cells (e.g., glucose via GLUT transporters) or how cells maintain ion gradients.

Hormone Signalling Pathways

Peptide hormones bind to cell surface receptors, initiating a cascade of intracellular events that often involve
secondary messengers like cAMP. Steroid hormones, being lipophilic, cross the plasma membrane and bind to
intracellular receptors, directly influencing gene transcription. When answering questions on hormone action,
always include: hormone type, receptor location, signal transduction mechanism, and physiological effect.

Feedback Loops in Endocrine Regulation

Negative feedback is the most common regulatory mechanism in biology. For example, the hypothalamic—pituitary—
thyroid axis uses TSH to stimulate thyroid hormone production, which then inhibits further TSH release. Positive
feedback, though rarer, is illustrated in blood clotting where thrombin amplifies its own production. Recognizing the
direction of the loop (inhibition vs. stimulation) is crucial for diagram and descriptive questions.

Immune System and Vaccination

Vaccines introduce a harmless antigen or attenuated pathogen, stimulating the adaptive immune system to
produce memory B cells and T cells. On subsequent exposures, these memory cells enable a rapid, robust
response, preventing disease. Understanding the distinction between humoral (antibody mediated) and cellular
immunity helps answer questions about vaccine mechanisms and immune disorders.

Effective Study Strategies for AQA Biology Chapter 13

e Active Recall: After reading a section, close the book and try to write down key points from memory. This
reinforces neural pathways.

e Flashcards: Create cards for terms like osmosis, endocrine, cytokine, negative feedback. Use spaced
repetition to ensure long term retention.

e Teach Back: Explain a concept to a peer or even to yourself aloud. Teaching forces you to structure
information coherently.

e Past Paper Practice: Work through full AQA Biology past papers, focusing on Chapter 13 questions. Time
yourself to build exam stamina.

* Mind Maps: Visualize relationships between hormones, receptors, and physiological outcomes. Mind maps
are especially useful for complex pathways.

¢ Use Diagram Templates: Practice drawing key diagrams (e.g., feedback loops, hormone signalling pathways)
using templates to save time during exams.



Resources to Support Your Revision

AQA Biology Syllabus — The official source for exam structure and assessment objectives.
Biology Library (Biolib) — Free biology textbook covering Chapter 13 topics.

Biology Video Lectures — Visual explanations of cellular transport and hormone action.
Khan Academy Biology — Interactive quizzes and practice questions.

e Pearson Exam Prep — Sample exam papers and marking schemes.

Common Mistakes to Avoid
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