
Cells: 

1. List the characteristics of all living things: 
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2. List the needs of all living things: 
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3.  List the three parts of the Cell Theory: 

 

                                                                            

  

  

  

 

   

 

 

        

                

                                       

                   

 

Cell Processes 

1. Cell Transport: 

a. Passive transport – movement of molecules into & out of cells without 

using energy. 

i. Diffusion – movement of molecules from higher to lower 

concentration 

ii. Osmosis – diffusion of water (Think:  H2O = osmosis) 

b.    Explain each of the following illustrations:  

                                            DIFFUSION:   EXPLANATIONS: 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Cell Energy: 

a. Photosynthesis – process of making food in plants and other autotrophs 

i. Where does photosynthesis occur (name the organelle)? 

 

b. Respiration – process of breaking down food for energy in both 

autotrophs & heterotrophs 

i. Where does respiration occur (name the organelle)? 

 

 

 

Photosynthesis 

 

                                                

 

___________   +  _________  +                                       __________ + ___________ 

              raw materials                       yields (=)                products 

 

 

 

Respiration 

 

 

__________ +  _________                          ________ + ________ + ________ 

          raw materials           yields (=)                     products 

 

Respiration is the reverse of photosynthesis! 

Label the following organelles in 

the animal and plant cell diagrams.  

List their functions below: 

 cell membrane 

 cell wall 

 nucleus 

 cytoplasm 

 vacuole 

 chloroplasts 

 mitochondria 

Inside the cell 

membrane 
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Cell Reproduction 

a. Mitosis – asexual cell reproduction that produces two daughter cells that 

are identical to the original parent cell. 

b. Why? 

ii. To grow larger 

iii. To replace damaged or dead cells 

c. Complete the following diagram of mitosis: 

 

 

 

 

 

 

 

 

 

 

 

                       

                                                                                                 

 Organelle - A structure within a cell, such as a ribosome, vacuole, or 

chloroplast that performs a specific function with in the cell. 

 Osmosis - Diffusion of fluid through a semipermeable membrane from a 

solution with a low solute concentration to a solution with a higher 

solute concentration until there is an equal concentration of fluid on both 

sides of the membrane. 

 Photosynthesis - The process in green plants & other organisms by which 

carbohydrates are synthesized from carbon dioxide & water using light as 

an energy source. Most forms of photosynthesis release O2 as a 

byproduct.  

 Prokaryotic cell - any cell that lacks distinct membrane-bound nucleus and 

organelles in its cytoplasm, including bacteria and blue-green algae 

 Protein - Any of a group of complex organic macromolecules that 

contain carbon, hydrogen, oxygen, nitrogen, and usually sulfur and are 

composed of one or more chains of amino acids. 

 Ribosome - Small particles, present in large numbers in every living cell, 

whose function is to convert stored genetic information into protein 

molecules. 

 Vacuole - A membrane-bound organelle found in certain protists that 

pumps fluid in a cyclical manner from within the cell to the outside by 

alternately filling and then contracting to release its contents at various 

points on the surface of the cell. 

 Selectively permeable membrane - Allowing passage of certain, especially 

small, molecules or ions but acting as a barrier to others. 

 Stimulus - Something causing or regarded as causing a response. 

 Solute - A substance dissolved in another substance, usually the 

component of a solution present in the lesser amount. 

 Solvent - Capable of dissolving another substance. 

 Passive transport - The movement of a chemical substance across a cell 

membrane without expenditure of energy by the cell, as in diffusion.  

 Unicellular - Having or consisting of one cell; one-celled 

How do these cells compare to the original cell? 
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Name & explain the process 

_________________________

_________________________

_________________________

_________________________ 

 

 Name & explain the process 

____________________________

____________________________

____________________________

____________________________ 

 

 



Write the system function & list the organs for each  

   Endocytosis - Process of cellular ingestion by which the plasma     

  membrane folds inward to bring substances into the cell. 

 Endoplasmic reticulum - Membrane network within the cytoplasm of cells 

involved in synthesis, modification, & transport of cellular materials. 

 Enzymes - Any of numerous proteins or conjugated proteins produced by 

living organisms & working as biochemical catalysts. 

 Eukaryotic cells - A single-celled or multicellular organism whose cells 

contain a distinct membrane-bound nucleus. 

 Exocytosis - A process of cellular secretion / excretion in which substances 

contained in vesicles are discharged from the cell by fusion of the 

vesicular membrane with the outer cell membrane. 

 Golgi (body) complex - Matrix of parallel, flattened saccules, vesicles, & 

vacuoles that lies next to the nucleus of a cell & is concerned with the 

formation of secretions within the cell. Also called Golgi apparatus. 

 Homeostasis - The ability or tendency of an organism or cell to maintain 

internal equilibrium by adjusting its physiological processes. 

 Hypertonic - Having the higher osmotic pressure of two solutions. 

 Hypotonic - Having the lower osmotic pressure of two fluids. 

 Isotonic – Solutions that have the same osmotic pressure. 

 Lysosomes - Single, membrane-bound sacs containing digestive enzymes. 

 Mitochondria - A spherical or elongated organelle containing genetic 

material & many enzymes important for cell metabolism, including those 

responsible for the conversion of food to usable energy. 

 Multicellular - Having or consisting of many cells 

 Mutation - The act or process of being altered or changed. 

 Nucleus - A membrane-bound, usually spherical protoplasmic structure 

containing the cell's hereditary material & controlling its metabolism, 

growth, and reproduction. 

 Nucleolus - A small, round body composed of protein & RNA in the 

nucleus of a cell. It is usually associated with a specific chromosomal site & 

involved in ribosomal RNA synthesis & the formation of ribosomes. 

Human Body Systems: 

1. Levels of Organization (from smallest to largest): 
 

                           Cells  Tissues  Organs  Organ Systems  _______________ 

 

2. How do the following body systems work together? 

 

a. Respiratory & Circulatory – 

b. Digestive & Excretory –  

c. Digestive & Circulatory – 

d. Muscular & Skeletal – 

 

 

Skeletal 

 

 

 

 

 

Muscular Integumentary Circulatory 

Respiratory 

 

 

 

Digestive Urinary Nervous 

Endocrine 

 

 

 

Lymphatic Reproductive ~ M Reproductive ~ F 



DNA: 

 

 

 

 

 

 

 

 

 

1. A segment of DNA that is located in a chromosome and that codes for a 

specific hereditary trait. ________________ 

2. A cell organelle composed of RNA and protein; the site of protein synthesis. 

_____________________ 

3. Pairs of bases within DNA are ______________ to each another. For 

example the sequence CGA would have the _____________ sequence of GCT. 

(There is only ONE answer, I used it in a sentence twice to be sure you 

understand what I am looking for.) 

4. The spiral-staircase structure of the DNA molecule. _____________________ 

5. According to ______________________ the amount of Guanine always 

equals the amount of Cytosine. 

6. The most common type of genetic mutation is a ______________. This 

change happens when the wrong base is used. 

7. One of the four bases that combine with sugar and phosphate to form a 

nucleotide subunit of DNA; this base pairs with thymine   _________________ 

8. In a nucleic-acid chain, a subunit that consists of a sugar, a phosphate, and a 

nitrogenous base  ___________________________ 

9. When bases pair together, this allows them to _____________ or make 

copies of DNA.  

10. This mutation affects red blood cells. ________________________________ 

 

Cells Key Terms    (review these terms) 

   Adapt - To make suitable to or fit for a specific use or situation.  

 Adenosine triphosphate (ATP) - An adenosine-derived nucleotide that 

contains high-energy phosphate bonds & is used to transport energy to 

cells for biochemical processes, including muscle contraction & enzymatic 

 Active transport - The movement of a chemical substance through a 

gradient of concentration or electrical potential in the direction opposite 

to normal diffusion, requiring the expenditure of energy. 

 Cell - The smallest structural unit of an organism that is capable of 

independent functioning, consisting of one or more nuclei, cytoplasm, & 

various organelles, all surrounded by a semipermeable cell membrane.  

 Cell membrane - The semipermeable membrane that encloses the 

cytoplasm of a cell. Also called plasma membrane. 

 Cell theory - A principle that describes the cell as the fundamental unit of 

all living organisms. A principle that describes the properties of an 

organism as the sum of the properties of its component cells. 

 Cell wall - The rigid outermost cell layer found in plants and certain 

algae, bacteria, & fungi but characteristically absent from animal cells. 

 Centrioles - One of two cylindrical cellular structures that are composed 

of nine triplet microtubules and form the asters during mitosis. 

 Chloroplasts - Chlorophyll-containing organelle found in green plant cells 

 Chlorophyll - Green pigment found in the chloroplasts of plants & in 

other photosynthetic organisms such as cyanobacteria. 

 Chromatin - A matrix of nucleic acids & proteins in the plant cell nucleus 

that condenses to form chromosomes during cell division. 

 Chromosomes - A threadlike linear strand of DNA and associated 

proteins in the nucleus of eukaryotic cells that carries the genes and 

functions in the transmission of hereditary information. 

 Cytoplasm - The protoplasm outside the nucleus of a cell. 

  Deoxyribonucleic acid (DNA) - Nucleic acid that carries genetic   

information in the cell, & is capable of self-replication & synthesis of RNA 

DNA                 nucleotide        Adenine                    Thymine          

Guanine               Cytosine           Chargaff’s Rule           double helix        

replicate               RNA                 ribosome                    mutation        

gene                 deletion        clone                          insertion        

substitution          mutagen            X-Ray diffraction        complementary 

sickle cell anemia disease        genetic engineering     fingerprinting  

messenger RNA                            Downs Syndrome 

(Use numbers if you think that there is not enough space to write) 



Environmental Problems & Solutions: (Summarize each) 

 

 

 

 

 

 

 

 

 

 

 

 

11. One of the four bases that combine with sugar and phosphate to form a 

nucleotide subunit of DNA; this base pairs with cytosine.  __________________ 

12. DNA ______________________ identifies the unique patterns in an 

individual’s DNA. Sometimes they are used to identify suspects involved with 

crimes.  

13. One of the four bases that combine with sugar and phosphate to form a 

nucleotide subunit of DNA; this base pairs with Adenine.  _________________ 

14. Scientist Rosalind Franklin used ___________________ to discover that 

DNA was spiral shaped. 

15. A change in the nucleotide-base sequence of a DNA molecule. __________ 

16. A physical or chemical agent that can damage or cause changes (mutations) 

in DNA. ________________________ 

17. A new organism that is an exact copy of another organism’s genes._______   

18. One of the four bases that combine with sugar and phosphate to form a 

nucleotide subunit of DNA; this base pairs with Guanine.   ________________ 

19. The material that contains the information that determines inherited 

characteristics.  _______________ 

20. The mirror-like copy of the DNA segment that is made out of RNA, is 

called. _________________ 

21. A mutation that occurs when an extra base is added. __________________ 

22. When scientists manipulate individual genes within organisms this is called 

_________________. 

23. A molecule that is present in all living cells and plays a role in protein 

production.  ______________________ 

24. A genetic mutation that occurs when a base is left out is called a 

______________. 

25. This genetic disorder occurs when there is a 3
rd
 21

st
 chromosome. 

______________________________ 

 

 

Pollution 

 

 

Habitat Destruction 

 

 

Human Population Growth 

 

 

Resource Depletion 

 

 

Exotic (invasive) Species 

 

 

Environ mental Problems ~ Solutions 

Conservation 

 

 

Maintain Biodiversity 

 

 

Environmental Strategies 

 

 

Reduce & Reuse 

 

 

Recycle 

 

 



Use this diagram and the 

lines below to explain what 

is going on, & which type of 

succession this picture shows. 

What do we call these (A) 

types of trees?  

______________________

_ 

 

_ 

Nucleotides Label the parts 

    
 

DNA Bases Label DNA base pairs & backbone / ladder leg parts 

 

 

 

Succession                                        (use this diagram for # 1 ~ 9) 

 

1.  

2. 

3. 

4. 

5.  

6.  

7. 

8.  

9 What type of succession is this an example of? _______________________ 

 

 

 

 

 

 

 

 

 

 

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________ 

 

_____________

_____ 

_____________

_____ 

_____________

___ 
_____________

_____ 

_____________

_____ 

_____________

_____ 

_____________

_____ 

A 

Mutations happen during _________ 

When a gene is left out it is called 

_____________________________ 

When the wrong base is used it’s called 

_____________________________ 

When an extra base is added it’s called 

______________________________ 



 

Decomposers  ~  N2 fixing bacteria in soil (use 3x)  ~  Plant roots take 

up N2  ~  N2 fixing bacteria release N2 in to the  atmosphere  ~ 

Animals get N2 from plants  ~  N2 

 

Secondary  ~  respiration  ~  combustion  ~  decomposition  ~ CO2  

~   photosynthesis  ~  carbon 

 

Precipitation (3x)  ~  Evaporation  ~  Condensation  ~  Transpiration  

~  Energy  ~  Infiltration 

 

RNA Bases Label the RNA base pairs & backbone/ladder leg parts 

 

 

 

Copying DNA list the steps of DNA replication 5 (from the thinking maps) 

 

1. 

2. 

3. 

4. 

5. 

Create the complementary code for the following: 

A  A  T  G  T  C  C  A  T  G  G  C 

 

________________________________________________________ 

 

_____________

_ _____________

_ 
_____________

_ _____________

_ _________________

_ 

Label the following cycle diagrams using the word banks 



Genetics: Define the following vocabulary: 

 1. recessive 

 2. alleles 

 3. hybrid 

 4. dominant 

 5. Punnett square 

 6. genotype 

 7. phenotype 

 8. homozygous 

 9. heterozygous 

10. mutation 

11. selective breeding 

12. inbreeding 

13. hybridization 

14. purebred 

15. genetic engineering  

Meiosis   

 

 

 

 

 

 

 

 

 

Cycles in Nature: 

CYCLES IN NATURE GLOSSARY (review these terms) 

 

 Water Cycle ~ the movement of water between the oceans,    

 atmosphere, land, and living things 

 Carbon Cycle ~ The exchange of carbon between the environment  

 and living things 

 Decomposition ~ The breakdown of substances into simpler  

 molecules 

 Combustion ~ the burning of a substance 

 Photosynthesis ~ process in which some organisms use sunlight,  

 carbon dioxide, and water to make food. 

 Respiration ~ the exchange of oxygen and carbon dioxide between  

living cells and their environment; includes breathing and cellular 

respiration 

 Nitrogen Cycle ~ the movement of nitrogen between the  

 environment and living things 

 Succession ~ the replacement of one type of community by another  

 at a single place over a period of time 

 Primary Succession ~ succession that occurs where an ecosystem  

 had not previously existed 

 Secondary Succession ~ succession that occurs where another  

 ecosystem had previously existed. 

 Pioneer Species ~ a species that colonizes an uninhabited area and  

 starts the process of succession 

 Climax Species ~ slow-growing, well-adapted organisms that  

 dominate a community as it matures. 

 

46 What happens here? 

What happens here? 

What happens here? 

What type of cell is produced? 

How does it compare to the original cell? 

 



Earth’s Biomes: 

 

Biome Characteristics 

1. Found in regions close to the equator.  Receive a lot of rain & 

warm temperatures throughout the year with constant sunlight.  

Many diverse animals & tall trees form a canopy. 

2.  Receives less than 25 cm. of rain per year.  Very dry and warm 

climate.  Animals & plants store water to adapt to the lack of rain.  

Animals are active at night & plants have a thick & waxy covering. 

3. Sometimes called a prairie, the temperature here is comfortable 

because it is located in the middle latitudes.  Receives 25-75 cm. of 

rain per year, not enough for trees to grow.  Typically populated 

by grasses & home of the largest animals such as bison, antelopes, 

giraffes, & rhinoceros. 

4. 

 

Lots of trees that shed their leaves & grow new ones each year are 

found here.  Receives 50 cm. of rain per year, enough to support 

the growth of trees & plants.  Temperatures vary during the year 

with all the seasons.  Many birds, opossums, bears, & porcupines 

are found here & may migrate or hibernate in the winter.  Found 

in the eastern part of the United States. 

5. 

 

Here in northern Canada you will find many trees that have 

needle like leaves & produce seeds in cones such as pine, fir, & 

spruce trees.  Winters are very cold with much snow & summers 

are warm enough to melt the snow and bring much rain.  Trees 

have a waxy covering, a necessary adaptation to keep water from 

evaporating since much of the year the water is frozen.  Many 

herbivores live here such as deer, elk, moose, & beavers that attract 

large predators such as wolves, bears, & lynxes. 

6. 

 

Most animals here have gills to take in oxygen & fins to swim.  

Consist of still (ponds & lakes) and running (streams & rivers) 

water.  Algae out numbers plants because they can float & don’t 

need to be rooted. 

7. 

 

Largest of all biomes because it covers 70% of the earth’s surface.  

Many animals that are adapted to live in saltwater live here.     

8. 

 

Extremely cold & dry biome located in the artic regions.  Receives 

little precipitation like the desert but here most of the soil is 

permanently frozen.  No trees grow here because of the 

permafrost not allowing for roots to grow.  The top layer of soil 

thaws for grass to grow.  Herbivores graze on the grass or lichen & 

have thick fur to withstand the freezing climate. 

9.   This is a very productive, very diverse, and wet biome.  It is the 

place where a river meets the ocean, producing a salt/fresh water 

mix.  Large amounts of nutrients carried by the river and lots of 

sunlight make it a good habitat.  Producers include marsh grass and 

algae.  Consumers include crabs, worms, clams, oysters, and fish. 

Used as a breeding ground by many ocean animals.  

 

Complete the following Punnett squares.  Use the following symbols: 

 

T = tall          Y = yellow          R = round 

t = short        y = green           r = wrinkled 

 

 

 

1. Cross a homozygous round seed with a homozygous wrinkled seed.  

Determine the probability of each genotype(s) and phenotype(s). 

 

Genotype(s): 

Phenotype(s): 

 

 
  

 

     2.     Cross a hybrid tall plant with a purebred short plant.  Determine the  

probability of each genotype(s) and phenotype(s). 

  

 

 

Genotype(s): 

 

Phenotype(s): 

 

 

 

    3. Cross a hybrid yellow- seeded pea plant with another hybrid yellow-seeded 

pea plant.  Determine the probability of each genotype(s) and phenotype(s).  

  

 

Genotype(s) with probability: 

 

Phenotype(s) with probability: 
 

 

 

 



Evolution:  

Evolution means __________________ over _____________________ 

Natural Selection also called “____________    of the _______________” which 

means that the organisms that are the best suited for their environment will 

survive and ___________________.                                                           

Four Factors that affect Natural Selection: 

1. __________________________ - all species are capable of producing far 

more offspring than can survive 

2. ______________________ -  the struggle between organisms for the limited 

resources in a habitat. (Ex: food, shelter) 

3. _______________________________  -  the variety of traits in a population 

will allow some individuals to be better at competing for resources or 

avoiding predation.  (Ex:   speed, coloration, hair length, beak shape, size, 

etc.) 

4. ___________________________ - organisms better able to compete due to 

variations in the population, will be the ones most likely to reproduce and 

thus pass on the genes for the traits that helped them compete better. So 

the organisms best adapted to the environment are “naturally selected” 

because they produce more offspring.  After many generations, this can 

lead to the more members of a population having a helpful trait: 

a. Ex: Galapagos Finch beaks -   islands had different food sources so 

finches with beaks that allowed them to get more food were the 

ones that survived and reproduced, passing on their beak shape to 

future generation.  

b. Ex:  Peppered Moths of Manchester - temporary evolution due to 

changes in bark color allowing selection for a specific color.  Both 

traits survived in the population.   

Which layer (#1-7) contains the oldest fossils?  

What type of rock are these fossils most likely found in? 

 

 

 

 

 

 

Food Chains, Food Webs & Energy Pyramids: 

1. Draw a food chain from this  

food web: 

 

 

 

 

 

  

  

 

2. In which biome is this food web most likely to be found? 

a. forest  c.  grassland 

b. desert  d.  urban 

 

3. What is the function of bacteria in this food web? 

a. decomposers c.  primary consumers 

b. producers  d.  secondary consumers 

 

4. If these organisms were arranged in a food pyramid, which organism 

would have the least amount of total energy available? 

a. coyote  c.  lizard 

b. insect  d.  shrub 

 

5. Draw the energy pyramid for #1 (your food chain): 

 

 

 

 

 

 

 

 

 

6. Which population would increase most if the insects were eliminated? 

a. decomposers c.  primary consumers 

b. producers  d.  secondary consumers 

 

7. Which of the following populations begins the flow of energy through 

the food web? 

a. coyotes  c.  lizards 

b. insects  d.  shrubs 

 



Ecology Vocabulary:                                                           

Review the following terms: 

producer organism that makes it own food 

consumer organism that obtains energy by feeding on others 

decomposer breaks down dead organisms and returns nutrients 

back to the soil 

herbivore animal that eats only plants 

carnivore animal that eats only other animals 

omnivore animal that eats both plants and animals 

food web overlapping food chains in an ecosystem 

food chain series of events in which one organism eats another 

competition struggle between organisms for the limited resources in 

a habitat 

prey animal that a predator feeds on 

predator carnivore that hunts and kills other animals for food 

symbiosis relationship between two organisms in which at least 

one of the organisms benefit 

commensalism relationship between two organisms in which one 

species benefits and the other is not helped or harmed 

mutualism type of symbiosis in which both partners benefit from 

living together 

parasitism relationship between which one organism live on or 

inside another and harms it 

parasite that lives on or in a host and causes harm to the host 

host organism that provides a source of energy or a suitable 

environment for a virus or another organism to live 

biotic factors living parts of an ecosystem 

abiotic factors nonliving parts of an ecosystem 

ecosystem all living and non living things that interact in an area 

community all the different populations that live together in an 

area 

population all the members of one species in a particular area 

habitat place where an organism lives and that provides the 

things organism needs 

niche organism’s particular role in an ecosystem or how it 

makes its living 

extinction disappearance of all members of a species from earth 

limiting factor environmental factor that prevents a population from 

increasing 

natural 

selection 

process by which individuals that are better adapted to 

their environment are more likely to survive and 

reproduce 

Classification & the Six Kingdoms: 

Taxonomic / Dichotomous Keys: 

Use the taxonomic key to identify an organism 

that has the following characteristics:  

small or no wings, shorter rear legs, not a 

horned head, and small eyes 

 

 

 

 

Levels of Classification (broad to specific): 

D 

K 

P 

C 

O 

F 

G 

S 

 

Six Kingdoms of Living Things: 

 Archae-

bacteria 

Eubacteria Protists Fungi Plants Animals 

Number 

of Cells 

(uni- or 

multi-) 

      

Type of 

Cell 

(eukaryote or 

prokaryote?) 

      

Energy 

(autotroph 

or 

heterotrph?) 

      

Examples: 
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