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Name_____________________________________________ Lab __________   Block _______ 

Cells
Biology ISTEP + Preparation

“Questions may include understanding the role of various cell structures and understanding why different cells have different proportions of organelles.”
Citation: http://www.doe.in.gov/sites/default/files/assessment/grade-10-science-blueprint_final.pdf
Living Things

Lecture Notes:
Biology is the Study of: ______________________
Living Things Share Characteristics:

· Made of ______________________

· Maintain _____________________ (a stable internal environment)

· Respond to ___________________

· Obtain and use ______________________, this is called __________________________

· _____________________

· _____________________ and _________________________

· _____________________ to their surroundings
Cells
Cell Video Questions:
1. How many shapes and sizes do cells come in (a few, hundreds, or thousands)? ____________
2. How many cells are in the human body? ___________________________________________

3. They are so tiny ______________________ could fit on the head of a pin.

4. Cells undergo ______________________________ chemical reactions EVERY SECOND!

Two Categories of Cells: Prokaryotes and Eukaryotes
Objective  Compare and contrast prokaryotic cells.

Digital Assignment

Complete the Prokaryote vs. Eukaryote digital assignment in Google Classroom.

Game - “Eu-Kary-It!” 
Instructions: Make a nucleus from the back sheet of the work packet by drawing a circle around the set of chromosomes. Crunch the nucleus into a ball (use all papers from the same lab station to make a larger ball, wrap with one or two pieces of tape to secure). Play Hot Potato with a nucleus. Players are Prokaryotes. Prokaryotes don’t want the nucleus so they toss it off saying “You carry it! (Eu-Kary-it)”. The last student wins the nucleus and the title “Eukaryote”.

Review

Prokaryotes and Eukaryotes:
All living things are made up of either prokaryotic or eukaryotic cells.
· Prokaryotes - cells that don’t have a nucleus or any membrane-bound organelles.
· Eukaryotes - cells that do have a nucleus and several membrane-bound organelles.

Prokaryotic Cell Characteristics
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Prokaryotes are single celled. They are simple in structure. Prokaryotic DNA is in a large loop that looks like a pile of spaghetti. It is located in the center of the cell and sometimes called the nucleoid. When the DNA replicates, it pinches off into tiny loops called plasmids. Prokaryotes have a cell membrane, cytoplasm, ribosomes and a cell wall. Sometimes they are enclosed in a capsule, have flagella, pili, cilia, or other structures. It is important to note that no structure inside a prokaryotic cell is bound by a membrane. Examples of prokaryotes: bacteria and archaea 
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Eukaryotic Cell Characteristics
Eukaryotes may be single celled or multicellular. Eukaryotic cells have a much more complex internal structure. Eukaryotic DNA is neatly packaged into chromosomes stored inside the nucleus of the cell. The nucleus is a distinct membrane bound organelle of the eukaryotic cell. The eukaryotic cell contains other membrane bound organelles such as mitochondria, endoplasmic reticulum, golgi apparatus, vacuoles, lysosomes, and in plants large central vacuoles and chloroplasts. These organelles are suspended in the cytoplasm. Eukaryotic cells contain ribosomes just like prokaryotes, and may have cell walls, flagellum or cilia.  Examples of eukaryotes: humans, animals, plants, fungi, protists (algae)
Compare and Contrast Characteristics of Prokaryotes and Eukaryotes
	Prokaryotes
	Both
	Eukaryotes

	Illustrate the DNA:

Examples of Prokaryotes:
	
	Illustrate the DNA:

Examples of Eukaryotes:




Cell Model

· Make a cell model (on paper), illustrating all organelles. 
· Descriptions of the function of each organelle must be included.

Cell Games Activity
This assignment is located in Google Classroom. It is on Google Slides and Titled “Cell Games”.  Follow the instructions on each slide. This activity is worth 15 points per slide = 105 points, and will be recorded as a separate grade from this work packet.

Cellular Structures

Objectives  

Describe the function of each organelle and cell structure

Explain which cells would have chloroplasts, cell walls, a high number of mitochondria, flagella or cilia
	ORGANELLES

	Organelle
	Function
	Where to Find It

	Nucleus
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	Contains the cell’s DNA and is the control center of the cell.
	Suspended in the cytoplasm of eukaryotes.

	Nucleolus
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	Makes ribosomes.
	Found in the center of the nucleus.

	Ribosome

[image: image3.png]protein chain

amino acid

tRNA )
ribosome

Gceuuuuesey

—_—

mMRNA movement of ribosome




	Assembles amino acids into proteins.
	On the endoplasmic reticulum or suspended in the cytoplasm.
Found in prokaryotes and eukaryotes.

	Endoplasmic Reticulum

[image: image4.jpg][Endoplasmic Reticulum

Figure 1
Nuclear
ore
Nuctear
Envelope

o
S —Cisorm
(4




	Sometimes studded with ribosomes, sometimes smooth. Makes lipids. Folds proteins. Sometimes releases proteins back into the cell. Sometimes sends proteins to the Golgi Complex for further folding and specialization and to be exported from cell.
	Surrounds the nucleus in eukaryotes.



	Golgi Complex
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	Puts lipids and proteins in packets (vesicles) and ships them outside of the cell.
	Suspended in the cytoplasm, near the edge of the cell.


	Mitochondrion
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	Uses glucose and oxygen molecules to make 
ATP (energy).
	Suspended in the cytoplasm of eukaryotes. 
Muscle cells have the most mitochondria since they need so much energy

	Lysosome
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	Digests food particles, wastes, cell parts and foreign invaders.

	Suspended in the cytoplasm of eukaryotes.

	Vacuole
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	Stores water and nutrients.
	Suspended in the cytoplasm of eukaryotes.

	Chloroplast
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	Uses the energy of sunlight to make food in PLANTS.
	Suspended in cytoplasm of eukaryotes.

Found in plants and some protists (algae).

	Large Central Vacuole
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	Stores water and other materials in PLANTS.
	Suspended in cytoplasm of eukaryotes.

Found in plants.



	STRUCTURES

	Structure
	Function
	Where to Find It

	Cell Wall
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	Provides structure.

Prevents dehydration. Prevents bursting when over watered.
	Surrounds the cell membrane in some eukaryotes and some prokaryotes.

Found in plants and bacteria.

	Cilia

[image: image12.png]



	Moves liquid across 

cells when cell is anchored. May also provide movement when cell is free floating.
	Projects around the outside of a prokaryote or eukaryote (like hair).

Found in lungs and throat where they move mucus across the cells. 

	Flagella
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	Propels cell generating movement.
	Extends like a tail from the back of a eukaryote or prokaryote.
Sperm cells are the only eukaryote with flagella.

	Cytoskeleton
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	Structure, made up of microtubules and filaments, that helps cells maintain their shape.
	Found in eukaryotes.

	Cytoplasm
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	Jelly-like fluid that fills the cell and suspends the organelles.
	Found in prokaryotes and eukaryotes.


Enzymes

Objectives, the Things You Need to Know:
· Identify the reactants and products in a chemical equation.

· Explain that the specific enzymes work on specific substrates.

· Explain the role of enzymes in metabolism.

· Explain the role of enzymes in growth and development.

· Explain that proteins become denatured when pH or temperature reach extreme levels, this can cause enzymes to stop working.

______________________________________________________________________________
Chemical Reactions
_______________________ is the sum of all the chemical reactions that take place in the body.

Chemical Reactions are a ___________________ that change one set of __________________ into another.

Diagram a reaction and label the reactants and products:
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The energy needed to carry out reactions is called ______________________ ______________.

_____________________ speed up chemical reactions.
Enzymes
Enzymes and Chemical Reactions

_____________________ molecules that act as catalysts are called ______________________.

Enzymes _________________________ the activation energy needed in reactions.

Enzymes allow reactions to happen at ___________________ temperatures.

The ______________  _______________ provides a place to break or join ________________.

Reactants from an enzyme catalyzed reaction are called ____________________________.
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The enzyme and substrate MUST _____________________.

Specific enzymes work on specific ____________________.

Examples:

Enzymes and Homeostasis

Enzymes help maintain ___________________________ by breaking down and warding off ______________________ _______________________.

Enzymes and Growth and Development

Enzymes break down ________________________ in the _____________________ process allowing food to be used by the body for growth and development.

Enzymes and Degradation

_____________________ and ______ changes change the shape of enzymes.

This is called _________________________.

Once an enzyme is denatured it no longer works because its shape has ______________________.

A denatured enzyme no longer fits its _________________________.
PH Practice
A biology student completes a science fair project. The purpose of the student’s project is to study the effect of soil pH on a specific type of tomato plant. She divides forty plants into four groups of ten, using one group as a control. She records her results:
	Soil pH
	Number of Surviving Plants

	7
	10

	5
	8

	3
	0

	1
	0


Which of the following is the best conclusion about the type of tomato plant the student used in this experiment based on the results shown in the table?

A. This type of tomato plant does best in basic soil.

B. This type of tomato plant does best in acidic soil. 

C. This type of plant does best in neutral soil.

D. Thys type of plant is not affected by soil ph.

ISTEP+ Practice
Living things use enzymes in the chemical reactions of metabolism. When food is digested, it is metabolized to release energy. Which statement BEST describes the role of an enzyme in this process?

A. Because enzymes are proteins, they react only with other protein molecules, resulting in the production of glucose.

B. The active site of the enzyme attached to the substrate of a food molecule produces carbon molecules, the building blocks of cells.

C. The active site of an enzyme attached to a substrate prevents the chemical reactions involved in metabolism from happening too quickly. 

D. The active site of the enzyme binds to a substrate on a food molecule causing a chemical reaction to happen.

Many of the proteins in the human body are enzymes that catalyze chemical reactions. What is the relationship between enzymes and activation energy?

A. When an enzyme catalyzes a reaction, it increases the activation energy of the reaction.

B. When an enzyme catalyzes a reaction, it increases the activation energy of the product.

C. When an enzyme catalyzes a reaction, it decreases the activation energy of the reaction.

D. When an enzyme catalyzes a reaction, it does not affect the activation energy of the reaction.

Enzymes play an important role in the processes that help organisms stay healthy and survive. Which of the following best describes enzymes?

A. Enzymes are protein molecules that act as biological catalysts.

B. Enzymes are fat-soluble organic compounds with specific physiological functions. 

C. Enzymes are strong acids that break down large biomolecules.

D. Enzymes are lipids that store energy.

Lactose, a compound of two simple sugars, is the type of sugar found in milk. About 40 million Americans are lactose intolerant, meaning they are unable to digest milk sugar. People who suffer from lactose intolerance do not produce enough of the protein lactase. Which of the following is most likely true about the lactase molecule?

A. Lactase is a steroid that regulates metabolism.

B. Lactase is a hormone that sends a signal to the digestive system to secrete digestive juices.

C. Lactase is an antibody that acts as a catalyst in the digestive process of lactose.

D. Lactase is an enzyme that acts as a catalyst in the digestive process of lactose.

Organic Compounds

Objective
Know the four organic compounds.
Know the monomers of each of the four organic compounds.

Lecture Notes

All living things are made up of four compounds:

1. ____________________________________

2. ____________________________________

3. ____________________________________

4. ____________________________________

Each compound is made up of subunits called ___________________. 

Together the monomers make ___________________.

	Compounds (polymers)
	Monomers

	Lipids
	

	Carbohydrates
	

	Nucleic Acids
	

	Proteins
	


Multiple Terms for Organic Compounds

Organic compounds can be called many things. You don’t have to learn these terms, I just want you to be aware. Macromolecules, Molecules of Life, Carbon Compounds, Organic Compounds all refer to lipids, carbohydrates, nucleic acids and proteins. I use the term “Organic Compounds” because it is the term used in the Indiana Standards.
Organic Compound/Enzyme Activity
Mrs. Huth will give instruction for this.

ITEP Practice
Pepsin is an enzyme produced by the lining of the stomach that aids in the digestion of proteins. Which of the following best describes the role of pepsin in protein digestion?

A. Pepsin separates the nucleotides in base pairs. 

B. Pepsin severs the peptide bonds between amino acids.

C. Pepsin separates the glycerol from fatty acids.

D. Pepsin separates the glucose from fructose.
Water

Sugar and Water Activity 
Pour ______________ water into beaker. Add ___________________ of sugar. Stir.

Wait 15 minutes and record observations:  __________________________________________________________

_____________________________________________________________________________________________

How did the charges in water affect the sugar molecules? _____________________________________________


Lecture Notes

Water is known as the: _____________  _______________ ; it dissolves more substances than other liquids
· Our bodies are about _______________ water
· Most water is found inside our cells in a mixture of ______________________  ____________________
· Water outside of our cells is found in ________________________  __________________________

· The ____________  __________ act like a __________________, disrupting the forces between other molecules, thus _______________________ them.
· Water carries valuable chemicals minerals and nutrients throughout our bodies.
Water Maintains ______________________________

· Resists changes in _____________________________

· Absorbs ___________________ from ___________________ __________________

· Regulates body ___________________________


Cell Membrane

Objectives
· Explain why the cell membrane is called a fluid-mosaic model
· Explain the roll of a phospholipid, protein, cholesterol, and carbohydrate in the cell membrane
· Explain how the phospholipid heads and tails react in a watery environment
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Fluid-Mosaic Model
Proteins and substances such as cholesterol become embedded in the bilayer, giving the membrane the look of a mosaic. Because the plasma membrane has the consistency of vegetable oil at body temperature, the proteins and other substances are able to move across it. That’s why the plasma membrane is described using the fluid-mosaic model.

Search “mosaic” on the internet, and selectin “images” so you may view images of mosaics.
Why is the membrane described as a mosaic? ________________________________________________________

_____________________________________________________________________________________________

Why is the membrane described as a “fluid” mosaic? __________________________________________________

_____________________________________________________________________________________________
Phospholipid Bi-layer
The fluid-mosaic model describes the plasma membrane of animal cells. The plasma membrane that surrounds these cells has two layers (a bilayer) of phospholipids (fats with a phosphate group attached), which at body temperature are like vegetable oil (fluid). And the structure of the plasma membrane supports the old saying, “Oil and water don’t mix.”

How many layers of phospholipids does the cell membrane have? ________________________________________

What do we call this double layer? _________________________________________________________________

Why are they called phospholipids? ________________________________________________________________

Each phospholipid molecule has a head that is attracted to water (hydrophilic: hydro = water; philic = loving) and a tail that repels water (hydrophobic: hydro = water; phobic = fearing). Both layers of the plasma membrane have the hydrophilic heads pointing toward the outside; the hydrophobic tails form the inside of the bilayer. 

Does the phospholipid head like water? _____________________________________________________________

What do we call something that is attracted to water? _________________________________________________

Does the phospholipid tail like water? ______________________________________________________________

What do we call something that does not like water? __________________________________________________

What forms the outside layer of the cell membrane? __________________________________________________

What forms the inside layers of the cell membrane? ___________________________________________________

Because cells reside in a watery solution (extracellular fluid), and they contain a watery solution inside of them (cytoplasm), the plasma membrane forms a circle around each cell so that the water-loving heads are in contact with the fluid, and the water-fearing tails are protected on the inside. 

What is the watery solution on the outside of the cell called? ___________________________________________

What is the watery solution on the inside of the cell called? _____________________________________________

Cholesterol

The molecules that are embedded in the plasma membrane also serve a purpose. For example, the cholesterol that is stuck in there makes the membrane more stable and prevents it from solidifying when your body temperature is low. (It keeps you from literally freezing when you’re “freezing.”) 
What is the function of a cholesterol in the cell membrane? ____________________________________________

_____________________________________________________________________________________________
Carbohydrates

Carbohydrate chains attach to the outer surface of the plasma membrane on each cell. Their role is to serve as markers for cellular recognition and also to provide energy. The carbohydrates are found on the outer surface of all eukaryotic cell membranes
What is the function of a carbohydrate in the cell membrane? __________________________________________

_____________________________________________________________________________________________

Proteins

Proteins are involved in nearly every process in cells. They have diverse functions such as in our immune system, protection of our body, communication between cells, and our reproductive systems. Membrane proteins can function as enzymes to speed up chemical reactions, act as receptors for specific molecules, or transport materials across the cell membrane. 
What are the many functions of proteins? _____________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

Some material, and the illustration, in this lesson was obtained from: http://www.dummies.com/how-to/content/the-fluidmosaic-model-of-the-cell-plasma-membrane.html
Color the Model

Color the cell membrane model with the same colors represented on the classroom wall model.
Permeability, Osmosis & Transport

Objectives

· Explain how a cell will respond when placed in isotonic, hypertonic and hypotonic solutions.
· Given models representing active transport, passive transport, semipermeable membranes, permeable membranes, osmosis and diffusion, identify each and explain your choice.
· Given a diagram, identify the correct protein structure needed for active and passive transport with 100 percent accuracy.

· Write a hypothesis in response to the question, “Which substances will the egg membrane be permeable to?” 
· Given examples of molecules entering and exiting a membrane, identify endocytosis and exocytosis .

· Analyze and evaluate the permeability of the egg membrane to water, glucose, egg white and egg yolk based on data collected during lab.
The Cell Membrane
Selective Permeable Membrane:

	Picture:


	Definition:


Explain what permeable means: ___________________________________________________
Explain what impermeable means: _________________________________________________

Two Types of Transport: _________________________________ and ____________________________________

When materials pass in and out of the cell without using energy, it is called:
___________________________________

List the three types:

1.

2.

3.
No Energy Required = __________________ Transport
Diffusion – Passive Transport – No Energy:

	Picture:


	Definition:


Osmosis – Passive Transport – No Energy:

	Picture:


	Definition:


Facilitated Diffusion – Passive Transport – No Energy:

	Picture:


	Definition:


What does it mean to reach a state of equilibrium? ____________________________________
Effects of Osmosis
	Cell in Hypertonic Solution

Solution has more solute  

and less water than the cell
	Cell in Isotonic Solution

Solution has solute and water in equal amounts as the cell
	Cell in Hypotonic Solution

Solution has less solute and more water than the cell

	Human or Animal Cell


	Human or Animal Cell
	Human or Animal Cell

	Plant Cell


	Plant Cell
	Plant Cell

	Plant


	Plant
	Plant


Energy Required 
List the three types of transport that use energy:
1.

2.

3.

Active Transport – Uses Energy:

	Picture:


	Definition:


Exocytosis Transport – Uses Energy:

	Picture:


	Definition:


Endocytosis Transport – Uses Energy:

	Picture:


	Definition:


What does Phagocytosis mean?

____________________________________________________________________________________________

Passive and Active Transport Lab

Instructions: 

Visit seven stations. Follow instructions and answer the following questions at each station.

Station 1

Squeeze three drops of food coloring into a glass of water.

Which method of crossing a cell membrane does this model? _________________________________________

Station 2
Pour water into container on the empty side.

Which method of crossing a cell membrane does this model? _________________________________________

Is the membrane permeable or impermeable to the water?  __________________________________________

Is the membrane permeable or impermeable to the glad beads? ______________________________________

Station 3
Put hand inside baggie, pick up ping pong ball with hand in baggie, pull into bag and seal. Which transport method does this model? _________________________________
Station 4
Grasp ping pong ball through baggie, turn baggie inside out releasing the ping pong ball. Which transport method does this model? _________________________________
Station 5
Drop ping pong ball through protein on cell wall model.
Which method of crossing a cell membrane does this model? _________________________________________

Station 6
Use ATP to pump the molecule through the protein on the cell wall model.

 Which transport method does this model? ________________________________________

Station 7

Each lab group place two eggs in two beakers filled with vinegar (one egg in each). Label with your Lab Team number and Block. This is preparation for tomorrow’s lab. 

Osmosis Egg Lab

Day 1:  

· Submerse egg with shell in vinegar. 
Note: You will notice a chemical reaction taking place right away. The calcium carbonate egg shell reacts with the acetic acid in vinegar resulting in the product of carbon dioxide. 
Day 2:  

· Discard vinegar, gently rinse egg. 

· Weigh egg, record weight in data table.

· Fill ½ the container with water, add drops of food coloring, place egg in mixture of water and food coloring.

Day 3:

· Gently remove egg from liquid (save liquid) and pat dry.

· Weigh egg, record weight in data table.

Does your egg look larger than it did yesterday? __________________________________________________
Does it appear that some of the liquid from the container diffused through the cell membrane? ___________
Does your egg weigh more than it did yesterday? _________________________________________________
What is this called? _________________________________________________________________________
Did any of the egg substance diffuse out of the membrane into the container? _________________________
Why or why not? ___________________________________________________________________________
Is the liquid hypertonic, isotonic or hypotonic to the egg? ___________________________________________
Day 4:

· Remove egg, discard water.

· Carefully weigh egg and record weight in data table.

· Fill container ½ way with corn syrup.
Place egg in container. It will not sink, don’t force it, just let it settle on its own.

Is there any change in the weight of your egg today?

	
	EGG 1
	EGG 2

	Weight on Day 2
	
	

	Weight on Day 3
	
	

	Weight on Day 4
	
	

	Weight on Day 5


	
	


Day 5:

· Gently remove egg from corn syrup.

· Carefully rinse.

· Weigh egg, record weight in data table.

Describe the visible changes in your egg today: ______________________________________________________
Did the weight of your egg change today? __________________________________________________________
Does it appear that water from inside of the egg diffused from the egg to the container? ____________________
Why did this happen? __________________________________________________________________________
Does it appear that some of the glucose molecules from the corn syrup diffused through the cell membrane into the egg? ____________________________________________________________________________________
Why or why not? ______________________________________________________________________________
Is the liquid hypertonic, isotonic or hypotonic to the egg?  _____________________________________________
ISTEP Practice
Intravenous saline injections are often given as a treatment for severe dehydration. The concentration of saline (0.9%NaCl) in these injections is the same as that present in human cells. What would happen if pure water was introduced into the body instead of saline?

A. The cells would gain water and swell.

B. The cells would lose water and shrivel.

C. The cells would become impermeable to sodium (Na+) ions.

D. The cells would become impermeable to chlorine (Cl-) ions.

What will most likely happen to a cell placed in an isotonic solution?


A. It will burst


B. It will shrink


C. It will lose water


D. It will stay the same size

A student places a bunch of grapes in a bowl of plain water and a second bunch of grapes in a bowl of salt water. After an hour, the grapes in plain water are swollen, and the grapes in the salt water are shriveled. What cellular process caused the grapes to shrink?


A. Active transport


B. Diffusion


C. Exocytosis


D. Osmosis

Javier notices that one of his house plants has drooping leaves. Which description explains what happens when he waters the plant?

A. The sudden movement of water by osmosis into the plant cells causes the cells to swell and burst.

B. The environment changes from hypotonic to hypertonic, the central vacuole swells, and the leaves stop drooping.

C. The environment changes from isotonic to hypertonic, mitochondria in the plant cells take up the additional water and the leaves stop drooping.

D. The environment changes from hypertonic to hypotonic, water moves into cells by osmosis, vesicles in the plant cells swell, and the leaves stop drooping.
Homeostasis

Objectives
· Give examples of stimuli

· Give examples of homeostasis at work in the body

Lecture Notes

One characteristic of living things is the ability to maintain homeostasis, or a ____________ internal environment.

Another characteristic of living this is the response to stimuli.

Give an example of a stimulus: ___________________________________________________________________

When an organism’s internal environment is pushed beyond its set point, or the conditions that would be considered normal, processes inside the organism are triggered to maintain homeostasis. The following activity will illustrate several stimuli and the human body’s response in order to maintain homeostasis.
Homeostasis and Exercise Activity
Background

Your body’s temperature, heart rate, and blood pressure need to remain within certain set ranges. In this lab, you will work in groups to examine the effects of exercise on the circulatory and respiratory systems, and on perspiration level. Then you will observe how the body reacts when exercise is stopped.

Question

How does exercise affect a person’s heart rate, breathing rate and perspiration level?

Hypothesis

Write a hypothesis about the effect of exercise on the three dependent variables that you are measuring, giving a possible explanation for the question proposed.

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Materials

1 person to do jumping jacks (same person will do them throughout the entire experiment)

1 person to run the stop watch (you may use the stop watches on your cell phones) and record data

1 person to check pulse for heart rate

1 person to count respirations for breathing rate

1 person to count perspiration droplets

Procedure

1. Choose one volunteer to complete jumping jacks at a pace that can be maintained for 10 minutes.

2. Measure the heart rate of the volunteer by taking his/her pulse; you can do this one of two ways:

Radial Pulse – Take two fingers, preferably the 2nd and 3rd finger, and place them in the groove in the wrist that lies beneath the thumb. Move your fingers back and forth gently until you can feel a slight pulsation, this is the pulse of the radial artery which delivers blood to the hand. 

Carotid Pulse – The carotid arteries supply blood to the head and neck. You can feel the pulse of the carotid artery by taking the same two fingers and running them alongside the outer edge of your trachea (windpipe). This pulse might be easier to find than the radial pulse. 

Count the number of beats in 15 seconds. Your partner will use a stopwatch to tell you when to stop and start.

Multiply the number of beats in 15 seconds by 4 to calculate the beats per minute. Record data in data table under the 0 minutes box.

3. Measure the person’s breathing rate by counting the number of breaths taken in 15 seconds. Multiply this number by 4 to calculate the beats per minute. Add this information to the data table.

4. Rate the person’s perspiration level from 1 to 5 (1=no sweat droplets, 5 = sweat droplets dripping down face). Add this information to the data table.

5.  Have the volunteer do jumping jacks for 2 minutes. After two minutes, measure heart rate, breathing rate and perspiration level and record data. Measure as quickly as possible so the volunteer can resume exercise with as little break between intervals as possible. Do not have the volunteer wait while you record data. 

6. Repeat until volunteer has performed jumping jacks for 10 minutes.

7. Have volunteer rest 2 minutes and take measurements one last time. Record data in the “REST/12 minutes” box. 

	Time in Minutes
	Heart Rate 

(beats per minute)
	Breathing Rate 

(beats per minute)
	Perspiration Level

(scale of 1 to 5)

	0 minutes (resting rate)
	
	
	

	2 minutes
	
	
	

	4 minutes
	
	
	

	6 minutes
	
	
	

	8 minutes
	
	
	

	10 minutes
	
	
	

	REST/12 minutes
	
	
	


Analysis

Did the data you collected support your hypothesis?________________________________________________

Homeostasis and Oxygen Levels
· Exercise requires energy. 

· The need for energy is the ________________________ that triggers increased blood flow.

· The _____________ _____________ rises to increase the circulation of blood which delivers __________________  and glucose to the mitochondria in your cells.

· The mitochondria require oxygen and glucose to make the energy carrying molecule ___________ in the process of ____________________   _____________________.

· As blood circulation increases traveling through the capillaries of the lungs, oxygen is carried away to the cells. 

· Oxygen depletion is the ________________ that  increases the  _______________  ________________ drawing more oxygen into the lungs.

Homeostasis and CO2 Levels

· As blood circulates through the capillaries in the lungs, it expels ____________ the waste product of cellular respiration to be exhaled from the lungs into the atmosphere.

Homeostasis and Thermoregulation
· The increased blood flow raises body temperature which is the ________________ that triggers __________________________.  

· ________________________ cools the skin reducing body temperature.

Eu-Kary-It!




























Diagram of Enzyme-Catalyzed Degradation, also called __________________________:








Diagram of Enzyme-Catalyzed Synthesis, also called ________________________________:





PH Scale








Most Basic





Neutral





Most Acidic





Diagram Instructions


Using the diagram on the right, illustrate a body filled with cells, intracellular fluid and extracellular fluid. 





1. Use any color to draw cells throughout the body.





2. Use blue to represent the watery fluids (intra and extracellular fluid).





3. Draw arrows to illustrate flow of fluids (and gasses) that takes place between intracellular fluid and extracellular fluid.














