
Answers to Questions for Comprehension
Student Textbook page 306

Q1. The basic function of the excretory system is to regulate
the volume and composition of body fluids by removing
wastes and returning needed substances to the body for
reuse.

Q2. Four examples of metabolic wastes produced in the
human body include carbon dioxide, water, nitrogenous
wastes (ammonia, urea, uric acid), and salts (Na+, Cl–,
H+).

Q3. Any waste can pose a threat to health if it is allowed to
accumulate in the body. By excreting nitrogenous wastes,
the excretory system rids the body of toxic substances.

Figure 9.1 
Student Textbook page 307 

The word “renal” appears with the renal artery and renal vein.
The renal artery transports blood to the kidney for filtration.
The filtered blood returns to the circulatory system through
the renal veins, which connect to the inferior vena cava.

Answers to Questions for Comprehension 
Student Textbook page 307

Q4. The structures of the human excretory system are the
kidneys, ureters, urinary bladder, and urethra. The renal
artery transports blood to the kidney for filtration. The
filtered blood returns to the circulatory system through
the renal veins, which connect to the inferior vena cava.

Q5. Urine leaves the body through these structures: 
kidneys → ureters → urinary bladder → urethra

Investigation 9.A: Identifying 
Structures of the Excretory System 

Student Textbook page 309

Purpose 
Students learn to identify the main features of the mammalian
kidney. 

Outcomes 
■ 20–D3.1k
■ 20–D3.2s
■ 20–D3.3s

Advance Preparation 
Note: The information provided deals only with the actual
dissection of the mammalian kidney.

Time Required
■ 1 hour

Helpful Hints 
■ Use BLM 9.1.5: Investigation 9.A: Identifying

Structures of the Excretory System to support this
activity. Modify as necessary. This resource will guide
students through this investigation and will protect
textbooks from exposure to the liquids involved in the
handling the preservation of the specimen, or with blood if
using a fresh kidney.

■ Mammalian kidneys can be purchased from most scientific
supply companies. The cost of the kidneys may require you
to complete this activity as a demonstration or to use the
illustrations provided on the web. For an alternative toa
physical dissection of the mammalian kidney, go to
www.albertabiology.ca, Online Learning Centre,
Instructor Edition, Teacher Web Links, for the links to
Chapter 9.

■ Before starting the dissection, remind students of all safety
precautions. 

■ Remind students that dissection involves the careful and
systematic examination of the structures of an organism. 

■ If you are planning on using a fresh mammalian kidney,
make sure that it has been properly inspected for infectious
agents and that it is refrigerated. For more information,
refer to Alberta Education’s Safety in the Science Classroom

Materials

■ dissecting instruments
■ aprons (1 per student)
■ eye goggles (1 per student)
■ dissecting pan
■ dissecting microscope (optional)
■ mammalian kidney (1 per group)
■ disposable plastic gloves
■ paper towels
■ soap and water  

When to Begin What to Do

4 weeks prior to the
investigation

■ Order the mammalian
kidney (pig or sheep) from a
scientific supply company.

■ Check supply of safety
equipment (gloves, aprons,
goggles) and replace, if
needed.

■ Check that proper disposal
procedures are in place.

2 days before ■ Photocopy BLM 9.1.5:
Identifying Structures of the
Excretory System.
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Guidelines for Safe Practices document. This document is
available in the Science Curriculum area of the Alberta
Education web site.

■ Group your students in teams of four to reduce the
number of specimens that you have to purchase. You could
do this investigation as a combination of a class
demonstration with digital support from the web site
identified previously, or you could set this up in stations
that correspond to the instructions in the student
textbook. Small groups of students can rotate through the
stations in five-minute intervals while others are working
on Section 9.1: Review Questions.

Safety Precautions 

■ Extreme care must be taken when using dissecting
instruments, particularly scalpels. To the extent possible,
make sure students make cuts away from their bodies.

■ Students must wear plastic gloves, goggles, and aprons at
all times and work in a well-ventilated area if using
preserved specimens.

■ Use tongs and wear gloves when removing specimens from
shipping containers.

■ Provide time for students to thoroughly wash hands at the
end of the activity.

■ Follow Alberta Education guidelines for the proper
disposal of all hazardous materials. For more information
refer to Alberta Education’s Safety in the Science Classroom
Guidelines for Safe Practices document. This document is
available in the Science Curriculum area of the Alberta
Education web site or via the link at the Online Learning
Centre, Instructor Edition, Teacher Web Links.

■ Some students may object to touching animal organs or may
have cultural or ethical concerns about doing a dissection.
Provide these students with the opportunity to do the virtual
dissection in a supervised area of the school.

■ Students with visual or motor disabilities should be teamed with
students who can complete the investigation safely.

Answers to Analysis Questions
1. The diagram should resemble Figure 9.2 on page 307 of

the student textbook. Students will not be able to see the
nephrons.

2. See Figure 9.3 on page 308 of the student textbook.
Students should identify that the glomerulus, glomerular
capsule, proximal tubule, distal tubule, and top of the
collecting duct are found in the renal cortex and that the
nephron loop and collecting duct are found in the renal
medulla.

Assessment Options 
■ Collect and evaluate answers to Analysis questions.
■ Use Assessment Checklist 2: Laboratory Report or

Checklist 4: Performance Task Group Assessment. (See
Appendix A.)

Answers to Questions for Comprehension
Student Textbook page 310

Q6. The three regions of the kidney are the renal cortex, the
renal medulla, and the renal pelvis.

Q7. Blood flow through the nephron renal artery →
glomerulus → arteriole → capillary network → venule →
renal vein

Section 9.1: Review Answers
Student Textbook page 310

1. Urine (nephric filtrate) first forms in Bowman’s capsule, so
the pathway shown in the following flow chart begins there.

2. The main structures of the human excretory system and
their functions are shown in the table below.

Structure Function 

kidney ■ primary organs of the
urinary system

■ removes metabolic wastes
from the blood and
produces urine

ureters ■ peristalsis pushes urine
from the kidneys into the
urinary bladder  

urinary bladder ■ temporarily stores urine
until it can be expelled from
the body

urethra ■ extends from the urinary
bladder to an external
opening  

renal artery ■ transports unfiltered blood
to the kidney

renal vein ■ returns filtered blood to the
circulatory system

Bowman’s 
capsule

proximal 
tubule

descending 
loop

ascending 
loop 

distal 
tubule

urethra urinary 
bladder

ureter renal
pelvis

collecting 
duct
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■ The formation of urine is a very complex process. The
following BLMs are designed to break down this process
into more manageable chunks for the students. Students
can fill in the names of each structure and summarize its
function(s).

Number (Type)
■  BLM 9.2.1: Glomerular Filtration
■  BLM 9.2.2: Reabsorption of Substances in the

Proximal Tubule
■  BLM 9.2.3: Functions of the Nephron Loop and the

Distal Tubule
■  BLM 9.2.4: Water Conservation in the Nephron

■ There are a number of web and multimedia resources on
the excretory system that can be used to help students
visualize the structure and function of the kidney and,
more specifically, the nephron. An Internet-enabled
computer connected to an LCD projector could provide an
opportunity to bring these resources into your classroom
without having to take your students to the computer lab.

Have students (in small groups) create a concept map that
summarizes the essential processes in each part of the nephron in
order to reinforce learning of the vocabulary and concepts
associated with nephron structure and function. Students can
explain their concept map designs to other members of their group.

Answers to Questions for Comprehension 
Student Textbook page 312 

Q8. The two factors that contribute to glomerular filtration
are the size of the pores of the capillaries that form each
glomeruli and blood pressure.

Q9. The glomerular filtrate contains small dissolved
molecules in approximately the same concentration as
plasma. The large molecules (proteins) are too large to
pass through the capillary into the filtrate.

Student Textbook page 313 

Q10. The cells of the proximal tubule are richly endowed with
mitochondria, which use the energy-releasing power of
ATP to drive the active transport of sodium ions and
other solutes back into the blood.

Student Textbook page 314 

Q11. As the filtrate moves up the ascending limb of the loop
of Henle, it becomes more dilute (i.e., less concentrated)
as sodium ions are actively transported and other ions
are passively transported out of the filtrate.

Section 9.2: Review Answers 
Student Textbook page 315

1. Parts of the nephron and their function

2. The sketch of the simplified nephron should show the
incoming arteriole, the Bowman’s capsule, the outgoing
arteriole, the proximal tubule, the loop of Henle, the
distal tubule, the surrounding capillaries, and the
collecting duct.

Part of the
Nephron

Function

glomerulus Filtration
■ Glomerular blood pressure forces some of the

water and dissolved substances from the
blood plasma through the pores of the
glomerular walls

Bowman’s
capsule

Receives filtrate from the glomerulus

proximal
tubule

Reabsorption
■ Active reabsorption of all nutrients, including

glucose and amino acids
■ Active reabsorption of positively charged ions

such as sodium, potassium, calcium
■ Passive reabsorption of water by osmosis
■ Passive reabsorption of negatively charged

ions such as chloride and bicarbonate by
electrical attraction to positively charged ions

Secretion
■ Active secretion of hydrogen ions

Descending
nephron loop

Reabsorption
■ Passive reabsorption of water by osmosis

Ascending
nephron loop

Reabsorption
■ Active reabsorption of sodium ions
■ Passive reabsorption of chloride and

potassium ions

Distal tubule Reabsorption
■ Active reabsorption of sodium ions
■ Passive reabsorption of negatively charged

ions such as chloride and bicarbonate
■ Passive reabsorption of water by osmosis
Tubular Secretion
■ Active secretion of hydrogen ions form the

blood into the tubule
■ Passive secretion of potassium ions by

electrical attraction to chloride ions

Collecting
duct

Reabsorption
■ Passive reabsorption of water by osmosis
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for the formation of a deep blue colour in the presence of
iodine. The iodine molecule slips inside the amylose coil. 

■ Enrichment: Arrange a visit to a dialysis clinic to observe patients
undergoing dialysis and have students present a report about
their visit to the class. 

■ Have students prepare a multimedia presentation about kidney
function. This activity could also benefit students in need of
concept and / or vocabulary reinforcement.

Answers to Questions for Comprehension
Student Textbook page 316 

Q12. Osmoreceptors are cells that are sensitive to osmotic
pressure. The osmoreceptors send impulses that cause the
release of antidiuretic hormone (ADH). 

Q13. If the blood becomes concentrated, osmoreceptors signal
the release of ADH, which increases the permeability of
the distal tubule and collecting duct, allowing more
water to be reabsorbed into the blood. If the blood
becomes too dilute, osmoreceptors stop, or prevent, the
release of ADH. As a result, the distal tubule and the
collecting duct become less permeable to water, which
allows more water to become excreted in the urine.

Biology File: Try This 
Student Textbook page 317 

Sample answers are provided below.
Sample A: 

Sample B:

Answers to Questions for Comprehension 
Student Textbook page 318 

Q14. The kidneys regulate salt balance in the blood by
controlling the excretion and reabsorption of various
ions. The reabsorption of salt increases blood volume

and pressure because more water is reabsorbed. A drop
in blood Na+ results in release of the hormone
aldosterone. Aldosterone stimulates the distal tubule and
collecting ducts to reabsorb Na+ ions. Aldosterone also
stimulates the secretion of K+ ions into the distal tubules
and collecting ducts.

Q15. The kidneys keep blood pH within normal limits. They
reabsorb HCO3

– ions and excrete H+ ions as needed to
maintain the pH at about 7.4. The chemical reactions
that act to maintain a constant pH are linked to the
respiratory system because H2CO3 reacts in solution to
form carbon dioxide and water. Therefore, levels of
H2CO3 are linked to levels of CO2, which are regulated
by breathing.

Investigation 9.B: Urinalysis 
Student Textbook pages 320–321

Purpose 
Students collect and interpret data in the analysis of simulated
urine. 

Outcomes 
■ 20–D3.3s
■ 20–D3.4s

Advance Preparation 

When to Begin What to Do

4 weeks before ■ Check the supply of
chemicals, including urea.
Order new chemicals if
required.

1 day before ■ Photocopy BLM 9.3.1:
Urinalysis if you are
planning to provide this
worksheet for your
students.

■ Prepare samples of
simulated urine (see Helpful
Tips, below).

■ Photocopy Assessment
Checklist 4 Performance
Task Group Assessment if
you are planning to
evaluate teamwork and
cooperation.

Homeostasis
(normal blood

pressure)

Kidneys secrete
renin into the

blood

Kidneys secrete
renin into the

blood

blood Na+ renin angiotension

adolsterone
adrenal cortex

secretes aldosterone
into the blood

(–)

Homeostasis
(normal blood

pressure)

Heart secretes
 atrial natriuretic
hormone (ANH)

Kidneys excrete
Na+ and water

in urine
blood Na+

atrial
natriuretic
hormone

(–)
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Answers to Questions for Comprehension 
Student Textbook pages 321 

Q16. Renal insufficiency is a general term used to describe the
state in which the kidneys cannot maintain homeostasis
due to damage to their nephrons. 

Q17. Hemodialysis uses an artificial membrane in an external
device—in essence, an artificial kidney—that is
connected to an artery and a vein in a person’s arm.

Peritoneal dialysis uses the lining of the intestines, called
the peritoneum, as the dialysis membrane. Dialysate is
introduced to the abdominal cavity, where the large
surface area and rich supply of capillaries of the
peritoneum slowly filter the blood.

Student Textbook page 323 

Q18. Dialysis enables people with kidney disease to live their
lives in a relatively unchanged way. However, dialysis is
not a cure and it is not intended to be a long-term
solution to the problem of kidney disease. Individuals
with kidney functions of ten percent or less will
eventually have to replace their kidneys.

Q19. The short-term success would depend on the availability
of organs for transplantation, surviving surgery, and
contracting an infection. Long-term success depends on
the success of anti-rejection drugs and solving the
problem that caused the original kidney disease.

Biology File: Try This
Student Textbook page 323

■ It is important to stress during any discussions on the
subject of organ donation that there is no right or wrong
answer. 

■ Students could be asked to consider the government
proposal to assume that unless people state that they do
not wish to be an organ donor, their organs may be
harvested after death. Under the current (2007) system,
only those who specify that they do wish to be organ
donors contribute to the program.

Connections (Nature of Science) 
Metabonomics 

Student Textbook page 324

Teaching Strategies
■ Interested students may wish to find out how the nuclear

magnetic resonance spectroscopy works. 

Answers to Questions
1. Urinalysis can disclose evidence of diseases, even ones that

have not shown significant signs or symptoms.

2. Almost everything that happens in your body produces
metabolites. Changes in the levels of metabolites can be
measured in body fluids such as blood or urine, and these
changes provide clues that can help diagnose diseases,
identify genetic mutations, or measure the body’s
reactions to pharmaceutical drugs or other chemicals.

Section 9.3: Review Answers 
Student Textbook page 326

1. The amount of water reabsorbed from the filtrate
influences two important characteristics of blood: its
volume and the concentration of plasma solutes (its
osmotic pressure).

2. Both sides of this diagram are identical, so either side
could be used to represent the mechanism by which
osmotic pressure of body fluids is increased or decreased.
However, if students use the diagram on page 317 as their
reference, then they will complete captions for the labels
as follows:

(a) A: Body fluids too dilute (osmotic pressure too low)

B: Osmoreceptors in the hypothalamus send signal to
decrease the release of ADH.

C: Decreased reabsorption of water in kidney tubules
and collecting ducts; increased water in urine

D: Osmotic pressure of body fluids increases.

E: Body fluids too concentrated (osmotic pressure too
high).

F: Osmoreceptors in hypothalamus sense increased
osmotic pressure, and send signals to the pituitary
gland to release ADH into the bloodstream.

G. Increased reabsorption of water in kidney tubules
and collecting ducts; decreased water in urine.

H: Osmotic pressure of body fluids decreases.

(b) Alcohol is a diuretic because it partially decreases
ADH release, which decreases the permeability of the
tubules and collecting ducts to water. Less water is
reabsorbed from the nephron, increasing the water
content of the urine.

3. A person with diabetes insipidus produces very little
ADH. The distal tubule and the collecting duct remain
impermeable to water. This allows more water to be
excreted in the urine, causing excessive urination. The
excess water loss triggers the thirst sensation because the
osmotic pressure of body fluids is too high. Water
continues to be lost very rapidly and thirst persists, unless
the individual is given medication containing ADH. 

4. (a) The distal tubule and collecting duct are involved in
water absorption. 

(b) If a person drinks very little water, the blood plasma
becomes too concentrated. In response,
osmoreceptors send impulses that cause the release of
ADH. ADH increases the permeability of the distal
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