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7th Grade Life Science Review 

Scientific Method 
I. Terms:
A) Observation:  What is seen or measured.
B) Inference:  A conclusion based on observation or evidence.
C) Hypothesis: A prediction based on available evidence. A good hypothesis states both cause and effect.
1. A correct hypothesis can be tested and falsified (proven incorrect) using an experiment.
2. The easiest way to write a correct hypothesis is as an “if-then” statement. (Ex: If  I give patients this pill, then they will not get sick.) 
D) Theory: An explanation of natural events that is supported by strong evidence. 
1. Theories tie together many scientific facts, hypotheses and laws.
2. Common Mistake: “Theories are things that are opinions, or are not proven.”
 This is an incorrect use of the word “theory” in a scientific context. A scientific theory is not a simple guess or conjecture, and is strongly supported by evidence. 

II. Controlled Experiments:  Compares the results of an experiment between one or more experimental groups with a “normal” group.
A) Experimental group:  Group being tested or receiving a special treatment.
B) Control group:  “Normal” group. Should be identical to experimental group in every way except one: it does not receive the new treatment.
C) Placebo: A sugar pill or other “fake” treatment given to the control group. Usually only needed when using human subjects.
D) Independent Variable: Variable that is being tested (ex: new drug, new fertilizer). 
1. The “If” part of an “If-then” hypothesis. This is the “treatment.”“cause””

2. The independent variable is always plotted on the X axis.
E) Dependent Variable: Variable that is measured at the end of an experiment; the results.“effect””

1. The “then” part of an “If-then” hypothesis.
2. The dependent variable is always plotted on the Y axis.




III. Data Tables and Graphs 
A) Data tables are used to organize data which will be plotted in a graph. 
1. First column in the table is for the independent variable.
2. Second column is another for the dependent variable. 
3. Each column should be titled, and include units of measurement.
4. Data (independent variable) must be arranged in either ascending or descending order.
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B) Both the x and y axis of the graph must be labeled. These labels are typically the same ones used in the data table. Once again units of measurement must be written with the label.
1. The independent variable is always plotted on the x-axis.
2. The dependent variable is always plotted on the y-axis.

C) The x and y axis must be numbered. 
1. These numbers must increase by uniform spacing (that is you must count by  2’s,  5’s, etc.). 
2. Your numerical scales should take up most of the axes. Squeezing it all into the bottom corner makes the graph impossible to read and no credit may be given.
3. Graphs are often line graphs, but bar graphs may be used. Check test directions carefully.
4. DO NOT USE ARROWS. DO NOT USE “BREAK” SYMBOL.

Example of a Controlled Experiment:
Hypothesis:
If people chew gum it will improve their memory.
Independent variable:
Chewing gum – some people will chew gum, some will not. 
Dependent variable
Memory – all groups should have their memory checked both before and after the experiment to see if it was improved.

Control Group 
Doesn’t chew gum (remember – the control group never receives the new treatment)
Experimental Group (INDEPENDENT VARIABLE)
Group that chews gum.

Constants
Should be the same for both groups:
People in each group should  be of similar health with similar memory, with similar mixes of sexes, ages, and ethnicities. Each group should also be tested in the same way.
 
Data Collected
You should test people’s memories both before and after the experiment.























IV. Characteristics of a good experiment:
A) Can be repeated the same way and get the same results.
B) Have large sample size/many test subjects.
C) Are performed over longer periods of time.
D) Test only one independent variable. All other characteristics of the tested groups should be the same.
E) Are peer reviewed – examined by other scientists to determine its accuracy.
F) Must test the hypothesis and show whether it is wrong or right.
G) Is objective – the experiment and conclusion are fair and unbiased. Fact and opinion are not mixed.
H) The experiment follows established ethical and legal standards.

 





																																							controlled		variable		hypothesis		data		
summary		procedure		evaluation		problem
observation		inference		one			two
		



Use the words from the word box to complete numbers 1 – 7 below.  You will not use all of the words.

1. When you set up an experiment, you are attempting to answer the ____________.

2. When you write down just the facts of what has occurred without your opinion you are writing an _____________  

3. ____________ is the predicted answer to the measurable problem question. 

4. All of the variables must be __________________ except for ____________. 

5. The ___________________________ is the part of the lab write up where you write what must be done in order in numbered steps. 

6. The ___________________________ is the part of the lab write up that allows you to summarize the results without any inferences.

7. The ___________________________ is the part of the lab write up where you are supposed to describe what WAS controlled in the experiment and what COULD HAVE been controlled in the experiment.

8. The ______________ is where you draw your conclusions as to why you got your results.

9. Can you have a controlled experiment where you change 3 variables? ____  Why or why not? 
__________________________________________



DESIGNING AN EXPERIMENT: CONTROL AND VARIABLE

Use the following picture to answer the questions.
[image: ]











1. Write a hypothesis for what this illustration is testing:


1.  Identify the control: ________________________________________
2. Identify the independent variable: _________________________________
3. Identify the dependant variable: ___________________________________

What are three constants that need to be kept in the above experiment?  Note the constant along with the scientific reasoning for keeping that constant in the experiment.


	CONSTANT
	SCIENTIFIC REASON FOR HAVING THE
CONSTANT

	


	

	


	

	


	




4. Goofy decides to add fertilizer to the first and last dish of seeds.  Discuss how this would impact his results.  (Are they valid?  Why or why not)


Characteristics of Living Things

All living things must maintain homeostasis in order to stay alive.
Homeostasis: A balanced state in an organism’s body.
Failure to maintain homeostasis results in disease or death.
While organisms are balanced, they are not unchanging. The term used to describe the balanced state is dynamic equilibrium.
Dynamic Equilibrium: A balanced state created by many small, opposing changes.

Life Functions: All living things carry out the same basic processes. Taken together, these processes make up an organism’s metabolism.
Nutrition: Use nutrients for growth, synthesis, repair and energy.
Cellular Respiration: Convert energy in food into a usable form (ATP).
Synthesis: Make complex compounds from simple substances.
Transport: Absorb and distribute materials throughout the body or the cell.
Regulation: Helps maintains homeostasis (an internal balance).
Excretion: Remove wastes produced by metabolic activities.
Reproduction: Pass on genes to offspring.
Metabolism: The sum of all energies and chemical processes.

Characteristics of Life:  In order to be considered life the following characteristics must be present.
Composed of cells
Maintain homeostasis
Develop
Reproduce
Grow
Evolve
Adapt to their environment


Important Elements:
Water  H2O  Most common substance in all living things (about 60% of body mass)
Dissolves molecules into solution, allowing them to be transported through the body.

Carbon Dioxide  CO2
With water, used by plants to make glucose during photosynthesis.
Waste product of cellular respiration (aerobic).

Oxygen  O2  Needed by most (not all) organisms for cellular respiration.
Released by plants and algae as a waste product of photosynthesis.
Cellular respiration (aerobic): Process that uses oxygen to release energy from glucose (sugar). Used by most organisms.
Fermentation (anaerobic): Process that releases energy from glucose without using oxygen.  Provides less energy, so only used by a few simple organisms such as some bacteria and yeast. These organisms do not need to take in oxygen. 


																																																	LIFE FUNCTIONS
Ingestion		Digestion		Respiration		Excretion
Circulation		Response to Stimuli			Locomotion Reproduction         Growth and Development




Use the word box of life functions to answer the questions below.  (You will use some words more than once.)

1. Making more of one’s own kind:  ____________________________

2. Movement from one place to another:  _______________________

3. Reacting to changes in the surroundings:  _____________________

4. The release of energy by combining oxygen with digested food:  _____________

5. Getting rid of waste products:  ____________________________

6. Taking in of food:_____________________

7. Carrying useful products around to all parts of the plant or animal and removing the waste products:  __________________________

8. Getting bigger and older:  ______________________

9. Breaking down food into a form that can be used for life functions:  _______________________
 
10. If you hear a loud clap of thunder this function would be noticed: ____________________	


Organization of living things:

Organization (smallest to largest)
A) Molecules
B) Organelles – Cell structures
C) Cells
D) Tissues – Group of cells with the same structure and function.
E) Organs – Made of different tissues working together for the same function.
F) Systems – Groups of organs that work together for the same function.
G) Organism – living thing (species)
H) Population – members of the same species living in the same place at the same time.
I) Community – Many different populations living in the same place at the same time. 
Define the main characteristics of Life below.
1. Cellular Organization

														

														

2. Metabolism

														

														

3. Homeostasis
														

														

4. Reproduction

														

														

5. Heredity
														

														

6. Responsiveness to the Environment
														

														




Identify the following situations as one of the 6 characteristics of life.

	Situation
	Characteristic of life

	a) a cell divides

	

	b) a giraffe eats the leaves off of a tree

	

	c) when looking thru a microscope at a sample of elephant skin, you see thousands of cells
	

	d) a human being gets goose bumps and shivers when it’s cold outside
	

	e) a plant captures the sun’s rays to make glucose
	

	f) a sperm and an egg meet to create an embryo

	

	g) A rabbit’s fur turns white in the winter and brown in the summer 
	




 
Classification
[image: kingphilip]

Organisms are placed into groups based upon common characteristics.

The groups are: domain, kingdom, phylum, class, order, family, Genus, species
(“dumb kids playing catch on freeways get squashed”)

[image: taxanomy]











There are more organisms in the domains are compared to species but they have less common characteristics.

[image: images-4][image: images-3]

Organisms that are similar have more common characteristics and more levels of classification that are the same.

[image: 166189-004-0182A785]
Organisms that are similar have more common characteristics and more levels of classification that are the same

[image: f0103-01]

Classification questions:
1. Write these words in order from kingdom to species.
Order – Family – Kingdom – Genus – Phylum – species – Class 
Kingdom - _______________ - _______________ - _________________ - ________________ - _______________ - species
2. Circle the one that is more general: Kingdom or Species
3. Circle the one that is more specific: Family or Class
4. The only Kingdom in which ALL of its organisms are producers is _____________ 
5. Binomial nomenclature to the scientific way of properly naming organisms.  For example; the proper name for a human is, Homo sapien.  The scientific name of an organism represents the organisms 					 & 				.

Dichotomous Keys 
Identify and classify the Button family members below using dichotomous key on the next page. Remember to start at number 1 with each Button and follow the directions given you until you find the correct name.
	[image: button1]
	
	[image: button2]

	Button 1____________________________
	
	Button 2_____________________________

	
	
	

	[image: button3]
	
	[image: button4]

	Button 3____________________________
	
	Button 4_____________________________

	
	
	

	[image: button5]
	
	[image: button6]

	Button 5____________________________
	
	Button 6_____________________________

	
	
	

	[image: button7]
	
	[image: button8]

	Button 7____________________________
	
	Button 8_____________________________

	
	
	

	[image: button9]
	
	[image: button10]

	Button 9____________________________
	
	Button 10____________________________


                        

BUTTON FAMILY DICHOTOMOUS KEY
	1A
	Thread shows when button is sewn on (flat button)-----------------Go to 2

	1B
	Thread does not show when button is sewn on (shank button) ----- Go to 7

	 
	 

	2A
	Button has 2 holes------------------------------------------------------go to 3

	2B 
	Button has 4 holes------------------------------------------------------go to 5

	 
	 

	3A
	Button is oval-------------------------------------------------------------Peter

	3B
	Button is round---------------------------------------------------------Go to 4

	 
	 

	4A
	Button has a circle design------------------------------------------------Suzy

	4B
	Button has no design-----------------------------------------------------David

	 
	 

	5A
	Button is square, round corners---------------------------------------Charles

	5B 
	Button is round---------------------------------------------------------Go to 6

	 
	 

	6A
	Button is large, white----------------------------------------------------Linda

	6B
	Button is small, multicolored---------------------------------------------Bert

	 
	 

	7A
	Button is square--------------------------------------------------------Nancy

	7B
	Button is round--------------------------------------------------------Go to 8

	 
	 

	8A
	Button is textured-----------------------------------------------------Go to 9

	8B
	Button is smooth-----------------------------------------------------------Joe

	 
	 

	9A
	Button is metallic------------------------------------------------------Grampa

	9B
	Button is covered with fabric------------------------------------------Granny










[image: microscope]Microscopes
slide	   Van Leeuwenhoek     arm   diaphragm 	base
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Use the words in the word box to answer the questions below.  
1. When you carry the microscope you have one hand on the _______________ and the other under the ________________.

2. The scientist who looked at cork under a microscope and named cells is __________________.

3. The lens closest to your eye is called the ______________. What is the power of the eyepiece of our microscopes? ______________

4. ________________________ ground tiny lenses that he used to examine fabric and many other things.

5. Your field of view is very dark.  The part of the microscope you adjust to make it lighter is the ________________________ .

6. The microscope we used in class had three different _________________; they were low power, medium power, and high power.

7. To view a specimen, place it carefully on the __________________ and then put the ___________________ carefully on top of the specimen.

Circle the word that correctly completes each sentence.  

1. When you first examine a specimen you start on (low, medium, high) power.

2. The only power where you need to use the coarse adjustment knob is (low, medium, high) power.

3. When you have finished with the microscope the (low, medium, high) power objective should be in place.

4. The object that you put on the slide appears (right-side-up and forwards, up-side-down and backwards).

5. If you are looking at a paramecium through the microscope and it moves left out of the field of view, it actually moved (left, right). If it moved down it actually moved (down, up)

6. If the objective lens is 20X and the eyepiece is 10X, the total magnification will be (10X, 20X, 30X, 200X). 

7. As you move from low to medium and finally high power, each time you are actually seeing (more, less) of the specimen each time.

8. We used compound microscopes in class.  What does that mean? 



9.  Why should the edge of the cover slip touch the drop of water before setting cover slip on the slide?

Microscopic Measurement
[image: ]Estimating Specimen Size: 
The area of the slide that you see when you look through a microscope is called the "field of view".  If you know the diameter of your field of view, you can estimate the size of things you see in the field of view. Figuring out the width of the field of view is easy --- all you need is a thin metric ruler. 
By carefully placing a thin transparent metric ruler on the stage (where a slide would usually go) and focusing under low power, we can measure the field of view in millimeters.  Through the microscope it would look something like what you see here on the left.  The total width of the field of view in this example is less than 1.5 mm.  A fair estimate would be 1.3 or 1.4 mm. 

For example, if something we were looking at took up half of the field of view, its size would be approximately 1/2 x 1.3 centimeters = .65 centimeters (rounded to .7 centimeters).  If something appeared to be 1/5 of the field of view, we would estimate its size to be 1/5 x 1.3 centimeters = .26 centimeters (rounded to .3 centimeters). 
In the following table, estimate the field of view for each circle in millimeters. Remember that each grid box is equal to 1 millimeter. **Always write your answer to the nearest decimal, even if it is .0**

	Field of View
_______ mm
	Field of View
_______ mm
	Field of View
_______ mm
	Field of View
_______ mm
	Field of View
_______ mm

	

	

	

	

	



Draw in a single cell (oval) that would be 1.5mm large relative to the boxes field of view .
	

	

	

	

	



In the following examples, use the same principles as you did in the problems above, but this time, draw in the grid lines based on the information given.
	Field of View
2.0 mm
	Field of View
4.0 mm
	Field of View
5.0 mm
	Field of View
 3.5mm
	Field of View
1.2 mm

	




	
	
	
	






[bookmark: field_question_1]Calculating Specimen Size:  This is something that requires some practice. So here you go. 
Example #1: 
a) [image: ]What is the diameter or field of view for this microscope? _____
b) [bookmark: field_ques_2]If 10 cells can fit end to end in the field of view, what is the approximate size of each cell? _____


Example #2: 
The diagram shows the edge of a millimeter ruler viewed under the microscope.
[image: ]a) What is the approximate width of the field of view in millimeters? _____

b) If 5 cells fit across the field of view, what is the approximate size of each cell? _____
[bookmark: field_ques_3]
[image: ]Example #3: The picture shows the low power field of view for a microscope with a field of view equal to 4 mm. 
a) What is the approximate size of the cell in millimeters? _____

b) How many cells like the one in the picture could fit across the field of view? _____
Calculation magnification
How to calculate total magnification: if a microscope has a 10X eyepiece, and 10X and
40X objectives.
Magnification  = eyepiece x objective




Total Magnification on low power: 10 X 10 = 100X (it looks 100 times bigger than real life)
Total magnification on high power: 10 X 40 = 400X (it looks 400 times bigger than real life)



How do images look under a microscope?

If you looked at the letter “e’ under a microscope, what would it look like?

· Mirror image and flipped up side down.
			[image: images-3]

How does the change in magnification affect the image?

· Increasing magnification reduces the field. (Larger image but you see less of it)
· Increasing the magnification reduces the amount of light. (Field darkens)

[image: images-7]			[image: images-5]


[image: images-8][image: images-9][image: images-10]
light…………………………………………………………………………………………………………………………………………………dark

How do you center images while looking through the eye-piece?
· In order to center a image you move it in the opposite direction that you want it to go.
Cells	
· The cell is the basic unit of structure and function in all living things.                                   

Cell Theory has three parts:
1. All living things are made of one or more cells.
· Unicellular – single celled organisms (amoeba, paramecium)
· Multicellular – have more than one cell; may be just a few cells, or many trillions of cells. Almost all structures in multicelled organisms are either made of or by cells.
2. Cells carry out all life processes.
· Everything you do is the result of the work of your cells – walking, talking, even thinking and feeling. When you get sick, it is because your cells are not working correctly.
3. All cells come from preexisting cells.
This seems obvious now, but at one time people believed in spontaneous generation, the idea that living things regularly emerged from nonliving things.


Cell Organelles:  These are the tiny cell parts that make up a cell. 
Nucleus
· Controls the cell
· Contains hereditary material (chromosomes, genes, DNA)

Cytoplasm (technically not an organelle)
· Fluid/liquid in the cell – mostly water
· Helps transport material

Mitochondrion
· Carries out cellular respiration
· Gives cell usable energy in the form of ATP (powerhouse of the cell)
Formula for cellular respiration:
		Glucose + oxygen  carbon dioxide + water + ENERGY (ATP)
Ribosome
· Makes proteins by joining amino acids (protein synthesis)


Vacuole
· Stores food, water and waste
· Food vacuoles with lysosomes may digest large molecules.
· Waste vacuoles may excrete waste out the cell membrane
· Plant cells have LARGE water vacuoles.
Chloroplast 
· Contains chlorophyll and carries out photosynthesis.
· Found ONLY in plant cells and algae cells.
Formula for photosynthesis:
		Sun’s energy + carbon dioxide + water  glucose + water + oxygen
Cell Wall
· Gives shape, structure and protection.
· NEVER found in animal cells.
Cell Membrane
· Separates cell interior from outer environment.
· Controls what enters and leaves the cell by the following process. This is part of regulation and homeostasis.
· Diffusion – movement of substances from an area of high concentration to an area of low concentration. A form of passive transport that does NOT require energy. 
· Osmosis – diffusion of water.  Water moves into or out of the cell from an area of high concentration to an area of low concentration.
· Active Transport – substances move into or out of cells from an area of low concentration to an area of high concentration. Requires the use of energy (ATP).

[image: C:\Program Files\Wizard\Databases\Eduware\Science\Biology\0000075.GIF]Label the following diagrams:








Answer the following questions:
		The cell 	 	The Cell 		  Other Cells

1. The basic unit of all living organisms is __________________________.
2. The smallest part of a living organism that can still carry on all 9 characteristics of living things is _____________________.
3. All cells come from _____________________________ .
4. [image: plantcell]Circle the things below that plant cells have and are able to do which animal cells do not have, nor are they able to do.
cell wall			chloroplasts 		nucleus
mitochondria		ribosomes		cell membrane		

cytoplasm 		make food		chlorophyll	

small vacuoles		large vacuoles	nuclear membrane	


5. [image: animalcell]Circle the things that plant and animal cells have in common. 

cell wall			chloroplasts 		nucleus
mitochondria		ribosomes		cell membrane		

cytoplasm 		make food		chlorophyll	

small vacuoles		large vacuoles	nuclear membrane	
					
6.  Cells can be all different shapes.  True or False?
7.  Plant cells are  					 in shape.
8.  Animal cells are  				 in shape.
9.  Cells can have different functions.  True or False?           
10. Cells can reproduce to repair damaged tissue and help an organism grow.  True or False?


				



meiosis 		cytoplasm		mitochondria 		vacuole
nucleus		cell wall		cell membrane 		mitosis
organelle		nuclear membrane				
		




		
1. _______________________I am the outer covering of a cell.  I surround the cell and control movement of materials into and out of the cell. 

2. _______________________I am only in plant cells.  I am a thick, outer covering that gives plants support and shape.

3. _______________________I am the cell part that controls all of the cells activities.

4. _______________________I am cell division in which two cells are formed from one cell.  Most cells divide this way.

5. _______________________I store water, food and wastes in the cell.

6. _______________________I surround the nucleus and keep it separate from the rest of the cell.

7. _______________________My job is to produce energy.  I am important because I get energy by combining nutrients with oxygen.

8. _______________________I am the name for all of the tiny structures within the cell.

9. _______________________I am a clear jelly-like material in the cell.

10. _______________________I am cell division that forms sex cells.  I have half the number of chromosomes as each cell that formed me.











Label the parts of the plant and animal cell below.
Type of Cell: 				Type of Cell: 					

[image: Picture 1]
_____ cytoplasm 		_____ cell wall 		_____ chromatin(DNA) 	____ nucleus
_____ cell membrane 	_____ golgi body 		_____ chloroplast 		____ vacuole
_____ nuclear membrane _____ mitochondria 	__F__ cytoskeleton 	____ lysosome
__N__ nucleolus 		_____ rough ER 		_____smooth ER 		____ ribosome


Cellular Transport: Diffusion and Osmosis
Passive Transport is the movement of molecules from areas of high concentration to areas of low concentration. (NO ENERGY USED)
· Diffusion – a form of passive transport where the movement of gases and molecules go from an area of high concentration to an area of low concentration without energy
· Osmosis – a form of passive transport where water passes through a semi-permeable membrane from an area of high concentration to an area of low concentration without energy

Active Transport is the moving a molecule from LOW concentration to a HIGH concentration (USES ENERGY in the form of ATP).

Label the following diagrams as being passive or active transport.

	
	Active or passive transport
	Rationale, explanation why?

	If protein enters the cell:
[image: 0001944]
	
	

	If oxygen enters the cell:
[image: 0001944]
	
	




	
	Active or passive transport
	Rationale, explanation why?

	If carbon dioxide exits the cell:
[image: 0001944]
	
	

	If Molecule “C” exits a cell:
[image: 95_0006825]
	
	

	If Molecule “A” enters a cell:
[image: q3037]
	
	





Identify the following diagrams and descriptions as being diffusion or osmosis and give your rationale:

	
	Osmosis or Diffusion
	Rationale

	The movement of O2 into the cell:
[image: BI-LE8019]
	
	

	The movement of both O2 and CO2:
[image: 0001118]
	
	




	
	Osmosis or Diffusion
	Rationale

	The movement of water (H2O):
[image: Picture 7]
	
	

	The movement of the protein into the cell:
[image: 0001944]
	
	

	The movement of water:
[image: images-4]
	
	









In the boxes below, indicate what direction the water move in and what will happen to the cell.

	Hypertonic Solution


Direction water moves (in or out).


A cell in a hypertonic solution will. (swell, shrink or stay the same size)


	
	Hypotonic Solution


Direction water moves (in or out).


A cell in a hypotonic solution will. (swell, shrink or stay the same size)


	
	Isotonic Solution



Direction water moves (in, out or both).


A cell in a isotonic solution will. (swell, shrink or stay the same size k)




[image: Picture 7]
a. In the picture to the right, are the water molecules moving into or out of the cell?


b. What type of solution is the cell in?



c. What will eventually happen to the cell?




Label the following diagrams as the cell being hypotonic, hypertonic or isotonic and give your rationale.

	
	hypotonic, hypertonic or isotonic
	rationale

	[image: 0000678]
	
	

	[image: 0000402]
	
	

	[image: 0000614]
	
	

	[image: Picture 10]
	
	

	

	hypotonic, hypertonic or isotonic
	rationale

	[image: Picture 9]
	
	

	[image: Picture 8]
	
	


Answer Keys:
[image: images-4]

[image: images-11]

Photosynthesis and Cellular Respiration
Respiration is the process used by ALL organisms to produce energy by using oxygen to burn sugar in order to release energy in the form of (ATP).
· ATP is the molecule all cells use for energy.
· No organism can get USABLE energy from sunlight or sugar without first putting the energy into ATP.
· Organelle used in this process: Mitochondria

Formula for Cellular Respiration:

Glucose + oxygen  carbon dioxide + water + ENERGY (ATP)
· Most organisms carry out cellular respiration (aerobic = uses oxygen) in the mitochondria.
· Anaerobic Respiration does not require oxygen, and produces less ATP (energy) for each molecule of sugar.
· When exercise causes human muscles to run out of oxygen, the cells will do anaerobic respiration. The waste product, lactic acid, causes muscles to “burn” so that you will stop.   
Photosynthesis is the process of storing the energy from the sun in the chemical bonds of glucose (sugar) 
· Benefits:
1. Provides food for all plants, animals and other organisms.
2. Provides O2 for cellular respiration
3. Removes CO2 from atmosphere.
· Organelle used in this process: Chloroplast

Formula for Photosynthesis:

Sun’s energy + carbon dioxide + water  glucose + water + oxygen




[image: 0000576]Photosynthesis and Cellular Respiration are opposite reactions! They are important in cycling oxygen, carbon, hydrogen and water through the environment.

COMMON MISTAKES! 
· “Plants do photosynthesis, animals do cellular respiration.” 
All organisms, including plants, use cellular respiration to get their energy as ATP.

“Respiration is breathing.” 
Breathing is not respiration. Breathing exchanges the gases needed for respiration. Inhaling oxygen and exhaling carbon dioxide does not give you ATP.

“Oxygen is used to breathe.” 
This is backwards. Breathing is used to get oxygen which is used for cellular respiration. Without oxygen, you have no respiration, no ATP, and no energy. 
“All living things need oxygen. All living things need to breathe.” 
Anaerobic organisms (such as yeast and some bacteria) do not need oxygen, and do not breathe.


	
	Photosynthesis
	Cellular Respiration

	Where does it occur?  (Cellular organelle)

	
	

	What type of cell performs this process?  (plant, animal or both)
	
	

	Is energy stored or released?
	
	

	Is carbon dioxide used or produced?
	
	

	Is oxygen used or produced?
	
	


[image: ]
1. In what cell part does photosynthesis occur?                              _____________________
2. Identify 2 things that the plant needs from the  nvironment to perform photosynthesis.
a)                               b) 
3. What function is the root performing for                                                         photosynthesis to occur? ______________________
4. What gas is used by the plant to make glucose? _________
5.  What gas is excreted by mice when using sugar to make energy? ______________

Reproduction
I. Asexual reproduction: produces identical cells
A) Advantages:  One parent. Quickly provides large numbers of offspring
B) Disadvantage: No variations.

II. Sexual reproduction: produces unique cells
A) Advantage: Two parents provide variations.
B) Disadvantage: Need to find mate, happens more slowly.

III. Mitotic Cell Division (Mitosis)
A) Used in all forms of asexual reproduction.
B) The number and types of chromosomes in the daughter cells are the same as in the parent cell. 
C) Multicellular organisms use mitosis for growth and repair of damaged tissue.
D) Unicellular and some simple organisms use it to reproduce.
E) One division of a cell makes two identical, diploid (2n) cells.
1. Diploid: Cell with sets of chromosomes in pairs.

IV. Meiotic Cell Division (Meiosis)
A) Makes gametes used in sexual reproduction.
1. Gamete are the Sex cells; sperm and egg in animals, pollen and ovules in plants.
B) One cell divides twice producing 4 DIFFERENT haploid (n) cells. 
1. Haploid: Cell with half the normal number chromosomes and no pairs.
C) Separates pairs of chromosomes so that offspring get one chromosome of each pair from that parent. 
D) [image: http://ghr.nlm.nih.gov/handbook/illustrations/mitosismeiosis.jpg][image: http://ghr.nlm.nih.gov/handbook/illustrations/mitosismeiosis.jpg]Each daughter cell (gamete) gets only one half of the chromosomes of the “parent” cell.

Mitosis vs Meiosis.                         Notice the number of chromosomes stays the same in mitosis, and is halved in meiosis.














Mitosis and Meiosis
Cell Division Two types:				 mitosis and meiosis
	Mitotic Divison
	
	Meiotic Division

	Asexual reproduction
	Type of reproduction
	Sexual reproduction

	ONE cell division
1 cell  2 cells
	Number of cell divisions
	TWO cell divisions  
1 cell  4 cells

	Parent cell divides equally to produce 2 identical cells
	End products of division
	Parent cell divides twice to produce either 4 sperm cells or 3 polar bodies (undeveloped egg) + 1 Egg

	Identical to the parent cell
2n or Diploid #
	Genetic Makeup
	½ of the parent cell
“n” or Haploid #

	To produce identical cells used for growth, development and repair
	Function
	To produce gametes/sex cells with ½ of number of chromosomes, that are unique.



The purpose of the egg and sperm is to transfer genetic information.
Place an “x” in the correct column for each phrase.
	
	Mitosis
	Meiosis
	Neither

	Cell divison in body cells
	
	
	

	Cell division of gametes
	
	
	

	Eukaryotic cells
	
	
	

	Produces haploid cells
	
	
	

	Produces diploid cells
	
	
	

	Produces 2 cells
	
	
	

	Produces 4 cells
	
	
	

	Used by bacteria to divide
	
	
	



If a gamete of an organism has 6 chromosomes, how many will its body cell have? 
				
 If a liver cell of an organism has 32 chromosomes, how many will its gametes have? 
				

· Gonads are the sex glands. (Ovaries and Testis)
· Gametes are sex cells that unite in fertilization to form a ZYGOTE.
· Zygote is a fertilized egg.
· [image: ]Fertilization is when a male and female gamete unit. If the gametes each have 23 chromosomes, then what does their zygote have? 46




According to the diagram above which letters (n or 2n) represent the following:
Gamete 		  Sperm Cell			  Egg Cell 			  Zygote 		

Using the pictures of the phases of mitosis, answer questions 1-6

[image: ]





1. ______ chromosomes are doubling
2. ___+___  parent cell resting
3. ______  cell membrane forming between 2 daughter cells 
4. ______  2 new daughter cells formed
5. ______ chromosomes pulling apart to the poles of daughter cells
6. __________________ name a cell in your body that performs mitosis
7. If cell A has 12 chromosomes, how many chromosomes are in cell C? ______ ….. how many in each cell in F? _____________


8. Identify this process: _______________________


This chart compares the creation of a body cell to the creation of a reproductive cell.  Fill in the information.

	
	Body cell
	Reproductive cell

	Type of cell division
	
	

	Name some:


	
	

	For humans, # chromosomes in each cell
	
	

	For humans number of pairs of chromosomes in each
	
	

	Haploid or Diploid chromosome number
	
	


 Identify each diagram as mitosis or meiosis and give your rationale.
	
	mitosis or meiosis
	rationale: how do you know

	[image: Picture 1]
	
	

	[image: BI-bio9-1]
	
	

	[image: ]

	
	

	[image: Picture 1]
	
	

	[image: Picture 1]
	
	




	
	mitosis or meiosis
	rationale: how do you know

	[image: 0001634]
	
	

	[image: 95_0006560]
	
	

	[image: 95_0006495]
	
	

	[image: 95_0006496]
	
	

	[image: 0000749]
	
	





meiosis		mitosis		chromosomes		DNA		
	
		


												

Use the words from the word box to complete each sentence correctly.

1.  The process by which most cells divide is called ___________________.

2.  Cells produced by _____________ have only half the number of chromosomes as the original cell.  Sex cells are also produced by this process.

3.  Every chromosome contains genetic information, called _____________.

4.  With mitosis, each daughter cell will have the same number of ______________ .


Genetics
· Heredity is the passing of genetic information from one generation to the next through reproduction.
· The hereditary information DNA is organized in the form of genes located in the Nucleus of each cell.
· Cancer occurs when certain genetic mutations in a cell can result in uncontrolled cell division. Cancer can be caused either by heredity or environmental factors like radiation, chemicals or virus.
· Identical genetic copies are known as Clones.

Chromosomes:
Humans have 46 chromosomes, or 23 homologous pairs.
Homologous: chromosomes with the same size, shape and types of genes.
Chromosome pairs carry genes for the same traits. 
Most organisms have two genes for each trait - 1 from each parent, 1 on each member of the homologous pair.
Alleles are the option for the gene/trait. For example: the gene is for the trait of coat color in cats while the alleles (options for that gene) are black or gray.
Sex chromosomes – In humans, females are XX  and males are XY 
The Y chromosome is much smaller than the X, so it is does not have the same genes. This means many genes on the X chromosome do not have a “partner” so: 
If a male has a recessive trait on the X chromosome, the Y chromosome will not be able to “hide” it with a dominant gene, so...
[image: 0000526] This makes males more likely to have some traits (like color blindness). These are called sex linked traits.A karyotype shows all 23 pairs of human chromosomes. Note the last pair identifies this as a male.








Chromosomes and Genes
Each chromosome has hundreds or thousands of genes. 
Each gene codes for a particular protein. 
While genes determine our traits, the environment can affect expression of genes. for example, temperature can effect how are certain trait appears.

DNA
DNA is the molecule that makes up your genes and chromosomes.
Analogy: If your genes and chromosomes are the “instruction manual” for your body, DNA would be the paper it is printed on.
The shape of a DNA molecule is a double helix, which resembles a twisted ladder.
The shape of DNA allows it to replicate (copy) itself almost perfectly.
[image: ]DNA is made of 4 bases: A, T, C and G
		A IS PAIRED WITH T
		G IS PAIRED WITH C





Nucleotide is the basic unit of DNA which is made of a Phosphate, a Sugar and a Base

Mutations: Any change in the genetic material of an organism.
Can only be passed on if mutations happens in reproductive cells (sperm or egg).
Common mutagenic agents include radiation, chemicals and viruses. 
Mutagenic agent: Any environmental factor that causes a mutation.
Chromosome mutations are usually caused when a person inherits too many or too few chromosomes. 
Chromosome mutations affect many genes at once. Most are lethal (cause death).
Down’s syndrome: Non-lethal mutation, caused by inheriting an extra chromosome 21. (Note – only extra chromosome 21 causes Down syndrome).

Genetic technology:
Selective breeding:  also called artificial selection. Humans breed organisms to produce offspring with desired traits.
Used with breeds of dogs, horses. Also plant breeders for specific flower colors or food quality (juicy strawberries, red tomatoes)
Cannot be used to breed completely unrelated species (dog with alligator).





Which sequence shows the most complex structure to the least complex structure?
A. gene – DNA – chromosome
B. DNA – gene – chromosome
C. gene – chromosome – DNA
D. chromosome – gene – DNA


Place the following in order from the least amount to the most amount as they are found in a cell: (chromosomes, genes, nucleus)

														
least amount									most amount


Fill in the Punnett Square to show the possible types of wings a fly could have.
L= long wings
l= short wings




													
a.) What percentage of offspring are hybrid (heterozygous)? ___________

	b.) What percentage of offspring are purebred (homozygous)? ___________

c.) What is the probability that the offspring will have short wings? _______


Use the Punnett Square to find out the chances that the offspring of a squirrel will be BB if one parent is BB and the other is Bb for bushy tails over thin tails. 

                                         ______         ______
	
	

	
	





                  ______



                  ______


Which of the above offspring are purebred (homozygous)? _________________

Which of the above offspring are hybrids (heterozygous)? _________________

What type of tails do the offspring have? _______ Why? __________________

Define the following terms:

1. Dominant Gene


2. Recessive Gene




The table below shows some dominant and recessive traits discovered by Mendel in pea plants.  Base your answers to questions 4-6 on the chart.

	Trait
	Dominant
	Recessive

	Seed shape
	Round (R)
	Wrinkled (r)

	Seed color
	Yellow (Y)
	Green (y)

	Pod color
	Green (G)
	Yellow (g)

	Flower color
	Purple (P)
	White (p)

	Stem Height
	Tall (T)
	Short (t)



4. Show the genetic makeup of 2 parent pea plants that would result in 100 % white flowers in the offspring.    __________ x _________


5. If a pea plant that has two genes for round seeds (RR) is bred with a pea plant that has two genes for wrinkled seeds (ww), what can you predict is the probability of each offspring having wrinkled seeds?

Write the cross here ________ X _________
                             Show the Punnett:				
_____% wrinkled
_____% round




6. Cross a tall pea plant (Tt) with a tall pea plant (Tt), and predict the outcome:
_______ % Tall pea plants
_______ % short pea plants
Show the Punnett:				


Ecology and Evolution 

1. Draw a food chain using at least 4 organisms.

  


2. Examine the food web below.  What would happen if the grasshoppers disappeared?  

_____________________________________________________________________

_____________________________________________________________________

                            [image: food%20web]


[bookmark: _GoBack]


hoof		community 		population		ecosystem		extinct
interdependence  			plants			Charles Darwin	secondary
primary 	tertiary		adaptation		decomposers	Einstein





3.  A group of the same kind of organisms living in a certain place is a ___________.

4.  A ________________ is all the populations that live in a certain place and can interact with each other.

5.  An example of an ______________ in a horse is the ________________ because this organism uses this to walk or run and it has changed over time.

6. ________________ is when two or more organisms need each other to survive.

7. A group of communities interacting with each other and the nonliving parts of the environment is called an _________________ .

8. _________________ help to recycle materials such as dead plants and animals within the environment.

9. ___________________ was the scientist who further developed the theory of evolution based on natural selection during his Galapagos Island observations.
[image: energy%20pyramid]10. When a species is no longer able to reproduce it’s own kind or fails to adapt to a changing environment, it becomes _______________.
11. In the food pyramid to the right, who are the primary consumers?  _______________
  12. Who are in the tertiary level (consumers)? ____________________________
  13. Which level is required for all of the pyramid members to survive? __________
  14. Give two examples of how animals and humans can impact the environment. _______________________________________________________________________________________________________________________________


Human Body Systems  
1. Circle:  Cardiac muscle – voluntary or involuntary?
nervous	endocrine		blood		blood
2. The two control systems are the _____________ and _____________ systems.
3. When oxygen and carbon dioxide are exchanged in the lungs at the alveoli, what is the fluid that is carrying these gases to the rest of the body? ________________
4. When food is digested, what fluid carries the nutrients, vitamins, and minerals to all other cells of the body? _____________________
5. Match the function with the body systems:

_____1.  Response to stimuli				A. Muscular System

_____2. Supports the body and helps it move	B.  Excretory System

_____3.Delivers oxygen to sites of gas exchange 	C. Nervous System
    between the circulating blood and air

_____4.  Removes wastes from the body		D. Endocrine System
	
_____5. Breaks down food to be used as energy	E. Circulatory System

_____6. Pickup and delivery system			F. Skeletal System 

_____7.  Gives the body flexibility and movement	G. Digestive System

_____8. Controls the body by releasing       		H. Respiratory System
               hormones into the blood
[image: skeleton_withparts]






Label the human body cells below. (bone, nerve, red blood, muscle)
Final Review
[image: msoDE1BD]
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11. Define Homeostasis




12. Many systems help each other to keep your body in homeostasis.  How does the respiratory and circulatory system work together to maintain homeostasis?



	Body System
	Function of the Body System
	Parts of the Body System

	Skeletal System
	



	

	Muscular System
	



	

	Circulatory System
	



	

	Respiratory system
	



	

	Excretory system
	


	

	Nervous system
	



	

	Endocrine system
	



	

	Immune system
	




	





Plants
thigmotropism	chloroplasts		photosynthesis	glucose 	germination
genetic variations 	roots			zygote		geotropism	epidermis
pistil			self-pollination	chlorophyll		pollen 		dispersal
cross-pollination	phototropism	stamen		green color	cotyledon	gravitropism
								
						
						





	
Fill in the blanks with words from the word box.

1. The chemical that all organisms in the plant kingdom have in common: ___________
2. This chemical is found this part of the leaf:  _________________
3. The chemical gives plants this: _________________
4. The new cell that is formed when an egg is fertilized:  _________________
5. The growth or sprouting of a plant from a seed:  _______________________
6.  Where food is stored in a seed ____________________________
7. Plants movement toward light:  _________________________
8. Tendency of an organism (or plant) to bend or turn in response to a touch:  __________________________
9. A plant’s response to gravity is ______________ or __________________ .
10. The transfer of pollen from one flower to the stigma of ANOTHER plant is called  _______________________ and helps produce new genetic variations.
11. Process of transferring pollen grains from an anther to a stigma of the same plant:  ____________________
12.  Name one benefit of cross-pollination. ________________________________
13. The female reproductive organ of a flower:  ______________________
14. The male reproductive organ of a flower:  ________________________
15. The food-making and oxygen producing process in which plants use sunlight, gas from air, and water:   _____________________
16. A type of sugar (food) produced by photosynthesis:  _______________
17. Circle the things that a seed must have to germinate:  
Light	water	 	dirt		warm temperature		minerals
  24. Circle the things that a plant must have to grow: 
 Light	water	 	dirt		warm temperature		minerals
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