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13. Excretion in humans Starter Quiz ·课前小测

IGCSE Biology Name: Score:

1. Urea is produced from the breakdown of excess:

□ amino acids (protein)

□ glucose

□ fat

□ water

2. During ultrafiltration in the nephron, which stays in the blood?

□ blood cells and proteins

□ water

□ glucose

□ urea

3. The organs that filter the blood to make urine are the:

□ kidneys

□ lungs

□ liver

□ intestines

4. How much glucose is normally reabsorbed back into the blood?

□ all of it

□ none of it

□ half of it

□ only at night

5. Carbon dioxide is excreted by the:

□ lungs

□ kidneys

□ liver

□ skin only

6. The breakdown of excess amino acids in the liver is called ______.

IGCSE Biology · Starter quiz 课前小测 12



7. Selective reabsorption returns useful substances from the nephron to the blood.

□ True □ False

8. The tiny filtering unit of the kidney is the ______.

9. Urine is mainly made of:

□ urea, excess water and salts

□ glucose and protein

□ blood cells

□ fat
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13. Excretion in humans Answers ·答案

IGCSE Biology

1. amino acids (protein)

The liver makes urea from excess amino acids.

2. blood cells and proteins

Large things (cells, proteins) are not filtered out.

3. kidneys

Kidneys filter blood and form urine.

4. all of it

Glucose is useful, so all of it is reabsorbed.

5. lungs

CO2 from respiration leaves via the lungs.

6. deamination

Deamination produces urea.

7. True

Glucose and needed water are reabsorbed.

8. nephron

Each kidney has about a million nephrons.

9. urea, excess water and salts

Useful substances are reabsorbed; waste forms urine.
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IGCSE BIOLOGY • EXERCISE SHEET

13.1 Excretion in humans

Name: Class: Date: Total: 30 marks

KEY WORDS urea尿素 • nephron肾单位 • ions离子 • amino acids氨基酸 • liver肝脏

Objective
Build the skills to answer exam questions on excretion in humans 人体排泄 — the
wastes removed, the urinary system 泌尿系统, the nephron 肾单位, and urea 尿素
from the liver.

You must be able to:

• define excretion and name the main wastes
• state the urine pathway and the role of the kidney
• describe filtration and reabsorption in a nephron; explain how urea is made

1 Worked examples

Kidney and nephron

kidney

ureter

bladder

urethra

Urine path: kidney → ureter → bladder → urethra
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blood in

1. filtration
water, glucose,
urea, ions

2. reabsorption: glucose, some ions,
most water back to the blood urine

Glomerulus filters; the nephron reabsorbs all glucose, some ions and most water —
what’s left is urine

• urea is made in the liver from excess amino acids (deamination); it is toxic.

Homeostasis: the loop, and the two examples
Homeostasis 稳态 is the maintenance of a constant internal environment. Every
example follows the same negative feedback 负反馈 loop:

a change from the norm → receptor detects it → coordinator → effector acts → the change is reversed

Temperature control. The skin and the hypothalamus detect the change; the
effectors are in the skin and the muscles.

Too HOT Too COLD
sweat glands release more sweat; its
water evaporates, taking heat from
the skin

little sweat produced

vasodilation 血管舒张 — arterioles
near the surface widen, so more blood
flows near the surface and more heat is
lost by radiation

vasoconstriction 血管收缩 —
arterioles narrow, so less blood flows
near the surface and less heat is lost

hairs lie flat hairs stand up, trapping an insulating
layer of air; shivering — muscles
contract rapidly, and respiration in
them releases heat

△  Blood vessels do not move up and down in the skin. It is the arterioles that
widen or narrow — saying the capillaries “rise to the surface” is a specific, commonly
penalised error.
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Blood glucose control. Both hormones come from the pancreas 胰腺.

• Glucose too high → the pancreas releases insulin 胰岛素 → the liver converts
glucose to glycogen 糖原 for storage, and cells take up more glucose → the level
falls.

• Glucose too low → the pancreas releases glucagon 胰高血糖素 → the liver
converts glycogen back to glucose → the level rises.

Type 1 diabetes糖尿病 is caused by the pancreas not producing enough insulin, so
blood glucose stays high; it is treated with insulin injections and by controlling diet
and exercise.

Worked example. Explain what happens after a large sugary meal. Blood glucose
rises above the norm; the pancreas detects this and releases insulin; insulin makes the
liver convert glucose into glycogen and makes body cells take up more glucose; blood
glucose falls back towards the norm; insulin release then decreases — which is what
makes the loop negative feedback.

2 Practice
2.1 Name the two main waste products removed by excretion. [2]

2.2 State the pathway of urine from the kidney to outside the body. [2]

2.3 Name the organ that releases insulin, and state the effect of insulin on the liver. [2]

2.4 Explain how sweating cools the body. [2]

2.5 State what is meant by negative feedback. [2]
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3 Exam-style questions
3.1 Urea is made in the: [1]

• A kidney
• B liver
• C bladder
• D lungs

3.2 A nephron cleans the blood.

(a) Name the two main processes in a nephron. [2]

(b) State which substances are reabsorbed into the blood. [2]

3.3 Explain why urea must be excreted from the body. [1]
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3.4 A person exercises hard on a hot day, then rests and eats a large meal.

(a) Describe two ways the skin responds while the person is too hot, and explain how
each reduces body temperature. [4]

(b) Explain why shivering raises body temperature when the person cools down after-
wards. [2]

(c) After the meal, blood glucose rises. Describe the response that returns it to normal,
naming the organ, the hormone and the storage compound. [4]

(d) State the hormone released when blood glucose falls too low, and describe its effect.[2]

(e) Explain why this control system is described as negative feedback. [2]
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Solutions
2.1 carbon dioxide; urea.

2.2 kidney → ureter → bladder → urethra.

2.3 The pancreas; insulin makes the liver convert glucose into glycogen for storage.

2.4 Sweat is released onto the skin surface; the water in it evaporates, and the energy
needed to do so is taken from the skin, cooling the body.

2.5 A change away from the norm is detected, and the response acts to reverse that
change and return the level to the norm.

3.1 B. Urea is made in the liver.

3.2 (a) filtration; reabsorption.
(b) all the glucose; some ions; most of the water.

3.3 because urea is toxic (poisonous) if it builds up in the blood.

3.4 (a) Any two, two marks each: more sweat is released, and its evaporation takes heat
energy from the skin; vasodilation — the arterioles near the surface widen, so more blood
flows close to the surface and more heat is lost by radiation; hairs lie flat, so no insulating
layer of air is trapped and more heat escapes.
(b) The muscles contract and relax rapidly; this increases respiration in them, which
releases heat and warms the body.
(c) The pancreas detects the rise in blood glucose; it releases insulin; insulin makes the
liver convert glucose into glycogen for storage; body cells also take up more glucose, so
the blood glucose level falls back to normal.
(d) Glucagon; it makes the liver convert stored glycogen back into glucose, raising the
blood glucose level.
(e) The response is triggered by a change away from the norm, and it acts in the opposite
direction, reversing that change and restoring the norm.
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17 Which muscles in the breathing system contract during inspiration? 

A external intercostal and diaphragm only 

B external intercostal and internal intercostal only 

C external intercostal, internal intercostal and diaphragm 

D internal intercostal and diaphragm only 
 
 
18 Which process requires energy from respiration? 

A diffusion 

B osmosis 

C protein synthesis 

D transpiration 
 
 
19 What is produced by anaerobic respiration in human muscles? 
 

 carbon dioxide lactic acid water  

A    key 

B     = substance is produced 

C     = substance is not produced 

D     
 
 
20 Which statements are correct for a healthy person? 
 

1 Blood leaving a glomerulus has the same concentration of glucose as blood entering 
a glomerulus. 

2 There is no glucose in the fluid leaving a nephron. 

3 A nephron reabsorbs all of the water and some of the ions filtered out of the blood 
by a glomerulus. 

 
A 1 and 3 B 1 only C 2 and 3 D 2 only 

 
 
21 When moving from an area with low light intensity to an area with high light intensity, how do the 

circular and radial muscles of the iris react? 
 

 circular muscles radial muscles 

A contract no change 

B contract relax 

C relax contract 

D relax no change 

IGCSE Biology: w25 22
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12 The mass of water lost from a plant was investigated. 
 

The leaves of the plant were covered with a type of grease that acts as a waterproof barrier. 
 

The environmental conditions remained the same throughout the experiment. 
 

The table shows the results of the investigation. 
 

treatment mass lost in 
seven days / g 

no grease applied 12.0 

grease applied only to the upper surface of every leaf   8.7 

grease applied to both surfaces of every leaf   0.0 
 

What is the mean daily rate of water loss through the upper surface of the leaves? 

A 0.47 g / day B 1.24 g / day C 1.71 g / day D 3.30 g / day 
 
 
13 What is translocation? 

A the movement of amino acids and water from sink to source 

B the movement of starch and water from source to sink 

C the movement of sucrose and amino acids from source to sink 

D the movement of sucrose and mineral ions from sink to source 
 
 
14 Which row names the blood vessel containing the highest blood urea concentration and the blood 

vessel containing the lowest blood urea concentration? 
 

 highest blood urea 
concentration 

lowest blood urea 
concentration 

A hepatic artery hepatic vein 

B hepatic vein renal vein 

C hepatic portal vein renal artery 

D renal vein hepatic portal vein 
 
 IGCSE Biology: w25 23
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16 The diagram shows a section through a human heart. 
 

Which structure is an atrioventricular valve in the right side of the heart? 
 

A

D

B

C

 
 
 
17 What is an example of active immunity? 

A antibody production after infection 

B antibody transfer from mother to baby in breast milk 

C antibody transfer from mother to fetus across the placenta 

D an injection of antibodies that were produced by another individual 
 
 
18 Which changes cause expiration? 
 

 external 
intercostal muscles diaphragm 

A contract relaxes and moves down 

B contract relaxes and moves up 

C relax relaxes and moves down 

D relax relaxes and moves up 
 
 
19 What shows the pathway of urea from where it is produced to where it is excreted? 

A kidney → renal artery → heart → lungs → heart → renal vein → bladder 

B kidney → renal vein → heart → lungs → heart → renal artery → bladder 

C liver → hepatic artery → heart → lungs → heart → renal artery → kidney 

D liver → hepatic vein → heart → lungs → heart → renal artery → kidney 
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20 What is a role of the glomerulus? 

A assembling amino acids into proteins 

B filtration of water, glucose, urea and ions from the blood 

C reabsorption of glucose, ions and water back into the blood 

D removal of the nitrogen-containing part of amino acids to form urea 
 
 
21 The diagram shows a synapse. 
 

P

QR

S

neurone 1

neurone 2

 
 

What are the labelled parts? 
 

 P Q R S 

A synaptic gap neurotransmitter vesicle receptor 

B synaptic gap receptor vesicle neurotransmitter 

C vesicle neurotransmitter synaptic gap receptor 

D vesicle receptor synaptic gap neurotransmitter 
 
 
22 Which row shows the function of rod cells? 
 

 night vision colour vision 

A yes yes 

B yes no 

C no yes 

D no no 
 
 

111
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23 Which organ produces urea? 

A bladder 

B kidney 

C liver 

D pancreas 
 
 
24 The diagram shows a vertical section through part of a human eye. A fly is coming nearer to the 

eye. The eye begins to focus the image of the fly on the retina. 
 

Q

R

S

fly

 
 

How do the labelled parts of the diagram change? 
 

 Q R S 

A contracts becomes thinner becomes tighter 

B relaxes becomes fatter becomes slacker 

C contracts becomes fatter becomes slacker 

D relaxes becomes thinner becomes tighter 
 
 
25 Which organ produces glucagon? 

A adrenal gland 

B liver 

C ovary 

D pancreas 
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20 Which sequence of statements explains the build-up and removal of an oxygen debt? 
 

1 Anaerobic respiration occurs in muscles during vigorous exercise. 

2 Faster and deeper breathing continues after exercise. 

3 Glucose is converted to lactic acid. 

4 Lactic acid builds up in muscles causing an oxygen debt. 

5 Oxygen enables the continued aerobic respiration of lactic acid. 
 

A 1  3  4  2  5 

B 1  3  2  4  5 

C 3  4  5  1  2 

D 3  4  1  5  2 
 
 
21 What is filtered out of the blood in the glomerulus and into the nephron? 
 

 glucose urea 

A yes yes 

B yes no 

C no yes 

D no no 
 
 
22 What can be broken down to form urea? 

A amino acids 

B fatty acids 

C sugars 

D vitamins 
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20 Which sequence of statements explains the build-up and removal of an oxygen debt? 
 

1 Anaerobic respiration occurs in muscles during vigorous exercise. 

2 Faster and deeper breathing continues after exercise. 

3 Glucose is converted to lactic acid. 

4 Lactic acid builds up in muscles causing an oxygen debt. 

5 Oxygen enables the continued aerobic respiration of lactic acid. 
 

A 1  3  4  2  5 

B 1  3  2  4  5 

C 3  4  5  1  2 

D 3  4  1  5  2 
 
 
21 What is filtered out of the blood in the glomerulus and into the nephron? 
 

 glucose urea 

A yes yes 

B yes no 

C no yes 

D no no 
 
 
22 What can be broken down to form urea? 

A amino acids 

B fatty acids 

C sugars 

D vitamins 
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4 The kidney is an organ in the excretory system.

 (a) Describe what is meant by the term excretion.

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

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

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

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

 .............................................................................................................................................  [2]

 (b) State the name of the substance excreted by the lungs.

 .............................................................................................................................................  [1]

 (c) Fig. 4.1 shows a simplified diagram of a cross-section of a kidney.

P

Q

R

Fig. 4.1

  State the names of the parts labelled P, Q and R in Fig. 4.1.

P  ...............................................................................................................................................

Q  ...............................................................................................................................................

R  ...............................................................................................................................................

 [3]
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 (d) Fig. 4.2 shows the structure of a kidney nephron.

X

Y

Z

direction of flow  

to structure Q in Fig. 4.1

Fig. 4.2

  Describe and explain the difference in the composition of the fluids in structures X, Y and Z in 

Fig. 4.2.

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

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................  [6]
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 (e) The liver is also involved in excretion.

  Describe two ways that amino acids are processed in the liver.

1  ................................................................................................................................................

2  ................................................................................................................................................

 [2]

 [Total: 14]
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17 The diagram shows the effect of vaccination on the human body. Three components in the 
diagram are represented by numbers. 

 
1

immune response

2 3

can provide passive
immunity to others

provide long-term
immunity  

 
Which components are memory cells? 

A 1 only B 2 and 3 C 2 only D 3 only 
 
 
18 What helps to keep the trachea open during breathing? 

A cartilage 

B cilia 

C external intercostal muscles 

D larynx 
 
 
19 Yeast can respire aerobically and anaerobically. 
 

For each molecule of glucose used in yeast, how many more molecules of carbon dioxide gas 
are produced by aerobic respiration compared with anaerobic respiration? 

A 1 more 

B 2 more 

C 4 more 

D 6 more 
 
 
20 In a healthy human, in which blood vessel would you find the lowest concentration of urea? 

A hepatic artery 

B hepatic vein 

C renal artery 

D renal vein 
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