
 

 

9. What happens to the levels of Carbon Dioxide over time (during  different seasons )?  Why? 

There's more  carbon dioxide  in the  winter  and  autumn  and  less in 
the  spring  and  summer . Plants are accumulating carbon in the 
spring  and  summer  when they're active, and they're releasing carbon 
back to the air in the  fall  and  winter. 

 

 

 

 

Unit 3 Structure and Function 

 

PART 1. Homeostasis ( video  or  reading ) 

Homeostasis Quizlet:  https://quizlet.com/_41u1fa 

Scenario:   When blood levels of O 2  and/or CO 2  get too low or too high, negative feedback regulation restores 
these blood levels to a healthy set point. This negative feedback regulation can increase or decrease the rate 
and/or depth of breathing. 

1. Complete this flowchart diagram to show how negative feedback regulation could change the rate and/or 
depth of breathing to maintain relatively constant levels of CO 2  in the blood. 

 

 

 

 

 

 

 

 

https://svs.gsfc.nasa.gov/4565
https://www.youtube.com/watch?v=quQr6X1Q58I
https://www.scientificamerican.com/article/what-is-homeostasis/
https://quizlet.com/_41u1fa


 

Scenario:   All the cells in your body need energy to do their 
work.  For example, muscle cells need energy to contract. The 
energy for muscle contraction and most other cellular 
processes is provided by  ATP  molecules. Most of the ATP in 
your cells is produced by  cellular respiration  (breakdown of 
glucose to create cellular energy) which uses O 2  and produces 
CO 2 .  

 

During  inhalation  the breathing muscles expand the lungs; this brings fresh air with needed O 2  into the lungs . 
During  exhalation   the lungs get smaller and air with excess CO 2  is pushed out of the lungs.  

 
2. When you are physically active, contracting muscle 

cells use lots of ATP, so the rate of cellular respiration 
increases. How does your breathing change during 
physical activity? Why are these changes useful? 

Breathing rate would increase so that more oxygen is able to 
enter the body.  Oxygen is needed for cellular respiration 
producing ATP for the working muscle activity . 

 

Scenario:   Your brain regulates the rate and depth of your 
breathing to match the needs of your body for O 2  intake and 
CO 2  removal.  Breathing rate  refers to the number of breaths per 
minute.  Depth of breathing  refers to the amount of air taken in with each breath. 

3. On the top of a high mountain, air pressure is significantly lower than at sea level, so there is less O 2  in a 
given volume of air. Suppose a climber at high altitude maintained the same rate and depth of breathing 
as she had at sea level. What would happen to the O 2  levels in his blood? Explain your reasoning. 

Less oxygen is being taken in during each breath will cause the blood oxygen levels to drop. Since there is less 
oxygen in each breath they take in, their body has that much less to use for its processes.  This lower oxygen 
level will cause the body to adjust its internal conditions to maintain homeostasis and a normal body function. 

4. What changes in breathing could maintain relatively constant O 2  levels in the blood for a person who has 
gone from sea level to high altitude? 

Breathing rate would speed up (more breaths per minute) to take in a larger volume of air.  This is necessary to 
overcome the lower amount of oxygen she takes in with each breath at altitude.   

 

 

 

 



 

Scenario:   In your lungs there are millions of tiny air sacs, each surrounded by many tiny blood vessels. This 
figure shows how O 2  diffuses from the air in these air sacs to the blood in the surrounding blood vessels. Then 
blood with O 2  is pumped by the heart through larger blood vessels to tiny blood 
vessels near each cell in your body. There, the O 2  diffuses from the blood into the 
cells.  

 
5. Draw a single long arrow to show how CO 2  moves from the cells of the 

body via the blood to the air in the air sacs of the lungs.  
 
 
 
 
 
 
 
 
 
 
 

6. The   respiratory system  includes the lungs, nose and tubes that carry air to and from the lungs. The 
circulatory system  includes the heart, blood and blood vessels. Explain why a person needs to have both 
a respiratory system and a circulatory system to provide the body's cells with the O 2  needed for cellular 
respiration. 

Blood system (circulatory system) alone cannot get oxygen to all the body parts that need it to function because 
it cannot supply the blood with oxygen.  This is the job of the lungs (respiratory system).  These two systems 
work as a team to pump blood around the body (circulatory) and replenish it with oxygen after this oxygen has 
been used (respiratory).  The respiratory system is also important to remove CO2 from the blood after the cells 
make it during cellular respiration.  One system needs the other to maintain homeostasis for the body. 

 

 

 

 

 

 

 

 

 

 

 

State whether each of the following scenarios indicates   negative  or  positive feedback :  

https://www.albert.io/blog/positive-negative-feedback-loops-biology/
https://www.albert.io/blog/positive-negative-feedback-loops-biology/
https://www.albert.io/blog/positive-negative-feedback-loops-biology/


 

7.  ______ Negative Feedback ____________________ If blood temperature rises too high, specialized 

neurons in the hypothalamus of the brain sense the change. These neurons signal other nerve centers, 

which in turn send signals to the blood vessels of the skin. As these blood vessels dilate, more blood 

flows close to the body surface and excess heat radiates from the body.  

 

8. _____ _Negative Feedback_ _______________________ If the blood temperature falls too low, 

specialized neurons in the hypothalamus of the brain sense the change and signals are sent to the 

cutaneous arteries (those supplying the skin) to constrict them. Warm blood is then retained deeper in the 

body and less heat is lost from the surface.  

 

9.  ___ ___Positive Feedback _______________________ Part of the complex biochemical pathway of 

blood clotting is the production of an enzyme that forms the matrix of the blood clot. This has a self- 

catalytic, or self-accelerating effect, so that once the clotting process begins, it runs faster and faster 

until, ideally, bleeding stops. 

 

10.  ____ _Positive Feedback _________________________ During childbirth stretching of the uterus 

triggers the secretion of the hormone oxytocin, which stimulates uterine contractions and speeds up 

labor. 

 

11.  ____ Negative Feedback __ ________________________ The walls of arteries stretch in the presence of 

high blood pressure. Baroreceptors located in these walls also stretch and as a result, a signal is sent to 

the brain which in turn slows down the body’s heart rate. This slows the flow of blood through the 

arteries causing less pressure. As BP drops the baroreceptors become flaccid and a signal is sent to speed 

up the heart rate. 

 

 

 

 

PART 2. Osmosis & Diffusion ( short video ) 

https://www.youtube.com/watch?v=PRi6uHDKeW4


 

Osmosis Quizlet:  https://quizlet.com/_2y801y  

Diffusion Quizlet:  https://quizlet.com/_38ty26 

General Knowledge:  Fill in the Blank 
away low high hypertonic hypotonic 
diffusion molecules osmosis vacuole changes shape 
solute permeable towards semi-permeable concentration gradient 
protein into out of equal channel protein 
water ATP active transport  

 
12. The cell membrane regulates and controls what kind of  _molecule___________  move in & out of the cell. 
 
13. When molecules spread from an area of high to low concentration to, it is called  __diffusion.________ 
 
14. As molecules diffuse, they create a  _concentration gradient___________________,  which is a difference in 

concentrations across a space or barrier. 
 
15. Cell  membranes are  _semi-permeable_______________.   This means that they only allow certain things to 

pass through. 
 
16. A membrane that would allow ANYTHING to pass through it would be called  _permeable._____________ 
 
17. Diffusion is the movement of molecules.  Osmosis is the diffusion of  _water______________ 
 
18.  __Osmosis_________________   is the process of water molecules moving across a cell membrane. 
 
19. The direction that water molecules move is determined by the difference in the concentration of 

_solute_____________   dissolved in the solvent inside and outside the cell. 
 
20. Osmotic pressure, or osmosis, pushes water molecules  __towards_____________   the area of greater solute 

concentration. 
 
21. Water molecules are pulled  __away____________   from areas of lower solute concentration. 
 
22. The word hypertonic means  __high___________  % of solutes and a low % of H2O. 
 
23. The word hypotonic means  ___low________   % of solutes and a high % H2O. 
 
24. A plant cell undergoes  plasmolysis , or shrinking of the cell membrane, when it is placed in a solution with a 

HIGH % solute / LOW % H2O.  What type of solution causes plasmolysis?  __hypertonic______________ 
 
25. An animal cell undergoes  cytolysis , or stretching and bursting of the cell membrane, when it is placed in a 

solution with a very LOW % of solute / very HIGH % H2O.  What type of solution causes 
cytolysis? __hypotonic________________________ 

 

https://quizlet.com/_2y801y
https://quizlet.com/_38ty26
https://www.youtube.com/watch?v=M83YOyfMyLg
https://blausen.com/en/video/cytolysis/


 

26. Diffusion moves molecules from a ____ high ________ concentration to a ___ low_ _____ concentration.  

27. True or  false  (circle one): after equilibrium is reached, molecules do not move anymore.  

28. In a hypotonic solution, there is a low solute / high water concentration outside a cell → water moves 
_ into__ ____ the cell.  

29. Circle one: Which group does better in a hypotonic solution?       PLANTS          ANIMALS  

30. In a hypertonic solution, there is a high solute / low water concentration outside a cell. Water moves _ out 
of_  the cell.  

31. In an isotonic solution, there is an _ equal_ _____ solute / water concentration outside and inside a cell.  

32. Facilitated diffusion needs the help of a __ channel protein_ __ to move large/charged molecules across a cell 
membrane.  

33. What type of molecule is the “facilitator” in  facilitated diffusion ?  protein __________  

34. The only type of cellular transport to go AGAINST the concentration gradient is called   _ active 
transport ______  

35. What important energy molecules allows active transport to happen?  ATP ____________________  

36. What happens to the shape of the protein when the ATP binds to it? _____ changes shape ______________ 

Isotonic Solutions 
37. The concentration of  the solutes inside the cell is ______ to the concentration outside the cell. 

(A) less than (B) greater than (C) equal to 
 
38. Water molecules will move: 

(A) into the cell faster than out of the cell  
(B) out of the cell faster than they will move into the cell 
(C) in and out of the cell at the same rate 

 
39. Turgor Pressure is the pressure that water places on the inside of a PLANT cell.  An increase in turgor 

pressure can cause the cell membrane to press up against the cell wall and a decrease in turgor pressure can 
cause the cell membrane to shrivel.  If the turgor pressure is kept constant, the cell membrane will maintain 
its shape.  In an isotonic solution, the turgor pressure is: 
(A) normal (B) decreasing (C) increasing 

 
40. In animal cells, the cell membrane will:  if placed in a isotonic solution 

(A) shrivel up (B) be normal (C) expand & possibly burst 
 
41. In the picture to the right, the movement of water across the membrane will be 

(A)  mostly out (B) mostly in (C) in and out equally 
 
 
 
 
Hypotonic Solutions 

http://ib.bioninja.com.au/standard-level/topic-1-cell-biology/14-membrane-transport/facilitated-diffusion.html
http://www.phschool.com/science/biology_place/biocoach/biomembrane1/solutions.html
http://www.phschool.com/science/biology_place/biocoach/biomembrane1/solutions.html


 

42. The concentration of  the solutes inside the cell is________ to the concentration outside the cell. 
(A) less than (B) greater than (C) equal to 

 
43. Water molecules will move: 

(A) into the cell faster than out of the cell        (B) out of the cell faster than they will move into the 
cell 

(C) in and out of the cell at the same rate 
 
44.  Turgor Pressure  is the pressure that water places on the inside of a PLANT cell.  An increase in turgor 

pressure can cause the cell membrane to press up against the cell wall and a decrease in turgor pressure can 
cause the cell membrane to shrivel.  If the turgor pressure is kept constant, the cell membrane will maintain 
its shape.  In a hypotonic solution, the turgor pressure is: 
(A) normal (B) decreasing (C) increasing 

 
45. In animal cells, the cell membrane will: 

(A) shrivel up (B) be normal (C) expand & possibly burst 
 
46. In the picture to the right, the movement of water across the membrane will be 

(A)  mostly out (B) mostly in (C) in and out equally 
 
 
Hypertonic Solutions 
47. The concentration of  the solutes inside the cell is ________ to the concentration outside the cell. 

(A) less than (B) greater than (C) equal to 
 
48. Water molecules will move: 

(A) into the cell faster than out of the cell         (B) out of the cell faster than they will move into the 
cell 

(C) in and out of the cell at the same rate 
 
49.  Turgor Pressure  is the pressure that water places on the inside of a PLANT cell.  An increase in turgor 

pressure can cause the cell membrane to press up against the cell wall and a decrease in turgor pressure can 
cause the cell membrane to shrivel.  If the turgor pressure is kept constant, the cell membrane will maintain 
its shape.  In a hypertonic solution, the turgor pressure is: 
(A) normal (B) decreasing (C) increasing 

 
50. In animal cells, the cell membrane will: 

(A) shrivel up (B) be normal (C) expand & possibly burst 
 
51. In the picture to the right, the movement of water across the membrane will be 

(A)  mostly out (B) mostly in (C) in and out equally 
 
 
 

https://www.britannica.com/science/turgor
http://www.phschool.com/science/biology_place/biocoach/biomembrane1/solutions.html
https://www.britannica.com/science/turgor


 

52. You decide to buy a new fish for your freshwater aquarium. When you introduce the fish into its new tank, 
the fish swells up and dies. You later learn that it was a fish from the ocean. Based on what you know of 
tonicity, the most likely explanation is that unfortunate fish went from a (n) _______________ solution into a 
(n) _______________ solution. 

a. isotonic, hypotonic b. hypertonic, isotonic c. hypotonic, hypertonic d. hypotonic, isotonic 

 

Scenario:  The students now wanted to look at how plant cells behave and chose to look at root systems in corn 
(fibrous root system) and carrot (tap root system) plants.  They found the roots of the plants have root hair cells 
that absorb water from the soil.  Planting the plants in containers with a glass window on one side, they were 
able to see the root growth as shown in their diagram to the right.  They hypothesized that the H2O 
concentration inside the cell must be lower than the concentration of H2O in the soil.  

53.  Explain why the students suspected water to move 
from the soil into the root hair cell.  

Water is found in the soil either from watering or from 
precipitation.  This would make the concentration of water 
greater on the outside of the cells than inside (hypotonic.) 
Because it is hypotonic the water will move into the root 
hair cells. 

 

54.  Suggest why root hair cells are long and thin and not 
short and stubby? 

Long and thin increases the surface area for the transport of 
water across the cell membrane.  The plants needs water in order to perform photosynthesis. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Scenario:  Two students are performing an investigation on red blood cells (RBCs) for the movement of water 
into and out of an animal cell.  Below you will see the different concentrations the students tested.  Percent (%) 
solute and % water will total 100% for the solution outside of the cell as well as for the solution inside the cell.  

55. For each of the following the students determined the % solute and H2O for the solution outside the cell 
(environment) as well as for the inside of the cell then predicted what would happen.  The students noted 
their observations using the choices below for observations A, B, and C.  What predictions do you think 
they should have made?  

A. Tell whether the solution  outside the cell  is  hypotonic, hypertonic, or isotonic . 

B. Give the direction of the  net movement of water  ( into cell, out of cell, into  or  out of cell at equal rates ). 

C. Tell what will happen to the cell ( shrink, swell or stay the same ). 

 

 

 

 

 

 

 

A. Hypotonic A. Hypertonic A. Hypertonic 
B. Into the Cell B. Out of Cell B. Out of cell 
C. Swell C. Shrink C. Shrink 

 

 

 

 

 

 

 

 

 

A. Isotonic A. Hypotonic 
B. in/out equal rates B. Into cell 
C. Stay the same C. Swell 

 

http://www.phschool.com/science/biology_place/biocoach/biomembrane1/solutions.html


 

PART 3.  Feedback loops 

Feedback Loops Quizlet:  https://quizlet.com/_3lim10 

 

 

 

 

Scenario:  The figure to the right shows how  positive feedback 
contributes to the rapid formation of a platelet plug in an 
injured blood vessel. The injured area attracts platelets, and 
each of these platelets secretes chemicals that attract more 
platelets. Thus, many platelets accumulate quickly and 
together these platelets plug the hole in the injured blood 
vessel and prevent excessive blood loss. 

56. Explain how this example illustrates the general 
principle that  "Positive feedback is useful when there is 
an advantage to making a rapid change." 

When you get a cut and it starts to bleed, the body sends more 
blood to the area.  The platelets in the blood at the wound site 
will release chemicals to attract even more platelets which will 
start to fill in and heal the wound to stop the bleeding.  
 
 
 

57. Shivering in a cold environment can raise your body temperature.  Is shivering part of positive feedback 
or negative feedback?  Explain your reasoning using the 
information above.  

 
As body temperature falls shivering generates heat which warms 
the body.  The heat is retained and brings the body back to normal 
body temperature.  This reverses the fall in body temperature so it 
is an example of negative feedback. 
 
 

58. What would go wrong if your body used positive feedback 
to regulate body temperature? For example, what would 
happen if a person sweated when temperature decreased? 

 

If a person sweated when there temperature decreased they would become even colder.  This would not regulate body 
temperature but rather cause more change in the same direction...make it decrease even more. 
 

 

http://www.bozemanscience.com/elements-of-a-feedback-loop/
https://quizlet.com/_3lim10

