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A hypothesis is a testable prediction made from what you know and what 
you have observed. To test the hypothesis, experiments are conducted. The 
experimenter changes only one thing- the independent variable. A change in 
the independent variable causes a change in another quantity, known as 
the dependent variable. Everything else must be constant or controlled. 
Another important part of designing an experiment is choosing appropriate 
and safe equipment. Instruments are picked based of their precision or 
ability to reproduce the same measurements. Data is collected from the 
experiment and then analyzed. Conclusions are drawn from this analysis. 
Questions are often asked based on the conclusion. Does the conclusion 
support the hypothesis? Hypothesis must be confirmed by several trials.  

State the Problem 

Gather Information 

Form a hypothesis 

Test the hypothesis 

Analyze Data 

Draw conclusions 

Hypothesis not supported Hypothesis supported 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Laboratory equipment and its use 
 
 Beaker: Container for                                   Erlenmeyer flask:  
 observations. This is not               This is used to heat  
 used for measurements.                  liquids and observe 
                 chemical reactions 
                      

                        Balance: Used to accurately  
                                              measure mass.  
 
         Buret or burette:                 Test tube: Used to 
         used to introduce                                       a heat liquids and 
         measured                   make observations in. 
         quantity of liquid                    This is not used for 

                                                         measuring volumes. 
                                             

                                            Graduated Cylinder: Used 
                                                                to accurately measure the volume of  
                                                                liquids or to measure the volume of an 
                                                                insoluble solid by water displacement.            
 

 
               Centimeter ruler: Used to measure length  
               in centimeters. Values can be converted to mm or m.  

Laboratory Safety 1.1a 
PROPER DRESS 
1. Many materials in the laboratory cause eye injury. Protect yourself from possible injury by 
wearing the splash-proof safety goggles provided in the laboratory. In Texas schools, 
state law requires that safety goggles be worn in all situations where the possibility of injury 
to the eye is present. This includes working with chemicals, heating materials, and using 
certain kinds of equipment. 
2. Wear laboratory aprons or coats when working with chemicals or heated substances. 
3. Wear protective gloves when handling hazardous chemicals and materials. 
4. Wear long-sleeved blouses and shirts. Regular length slacks or denim jeans provide good 
protection for your legs. Shorts will not protect the legs and are not appropriate when working 
in a laboratory. 
5. Tie back long hair to prevent it from coming into contact with chemicals or an open flame. 
6.  Wear shoes without open ends. Sandals will not protect the feet from spills or other 
injuries and should never be worn in a laboratory. 
7. Remove or tie back any article of clothing or jewelry that hangs down from the body 
and might come into contact with chemicals or open flames. 
GENERAL LABORATORY RULES 
8. Read all directions for doing a laboratory investigation before beginning. Be alert in the 
laboratory and listen for the teacher’s directions. Ask questions if you do not understand any 
part of the investigation. 
9. Never perform activities that are not authorized by the teacher. 
10. Do not handle equipment without specific permission. 
11. Take extra precautions when handling chemicals. Never pour chemicals or other 
substances into the sink or trash container. If a chemical spill occurs, notify the teacher 
immediately. 
12. Never eat or drink in the laboratory. Never drink from a beaker or other container used 
in the laboratory. 
13.  There should never be loud talking or playing in the laboratory. 
14. Handle cutting instruments carefully. Never cut materials toward you—use a cutting 
motion away from yourself. 
15. When you have completed the investigation, clean up your work area and return 
equipment and supplies to their proper place. 
16. Wash your hands with soap and warm water after every investigation. 
17. Turn off all burners before leaving the laboratory. 
18. Know the location and use of all safety equipment (fire extinguishers, eye/face wash 
station, safety shower, fire blankets, and chemical spill kits) 
19. Never work in the laboratory alone or without permission. 
20. Do not enter supply or storage rooms without a teacher present or without the teacher’s 
permission. 
21. Report all accidents to your teacher immediately. 
FIRST-AID PROCEDURES 
22. Learn what to do in case of an accident (such as an acid spilling on the body, materials 
entering the eye, and cuts or burns). When chemicals splash onto the body, rush to the 
safety shower, pull the handle, and remain in the shower for at least 15 minutes.  If materials 
enter your eye, rush to the eye/face wash station and flush the eyes with a continuous steam 
of water for at least 15 minutes. Hold your eyelids open with your fingers, or get assistance 
from your teacher.  Report minor cuts or burns to the teacher, so that he or she can 
administer first aid in the laboratory. 
23. Be aware of the location of the first-aid kit, but allow the teacher to administer first aid to 
an injured student. 
USE FIRE SAFELY 
24. Do not use an open flame without first putting on safety goggles. 
25. Know how to light and regulate the flame on a burner. 
26. Never leave an open flame unattended. When the burner is not being used, turn it off. 
27. Keep your area clean and free from clutter. 
28. Do not reach across an open flame. 
29. Always point the open end of a test tube away from others when heating liquids. 
Some chemicals can boil out of the test tube violently and unexpectedly when being heated. 
30. Never heat chemicals in a closed container such as a corked test tube. The 
expanding gas inside will cause the test tube to explode or turn the stopper into a projectile 
with considerable force. 
 

 
        1.2a-d Scientific Method 
 

31. Do not pick up a container that has been heated or hand a heated 
container to someone. Hold the back of your hand near the container and check 
for heat. If you can feel heat, use a mitten or tongs to pick up the container 
USE CHEMICALS SAFELY 
32. Never touch, taste, or smell any chemical that you do not know is 
harmless. Many chemicals are toxic. If you are instructed to smell fumes during 
an investigation, do so by gently waving your hand over the container so that the 
fumes are brought to you. Do not bring the container to your nose. Do not inhale 
the fumes directly from the container, as they may be concentrated and cause 
you injury. 
33. Use only chemicals that are listed in the investigation, and do not substitute 
other chemicals for the ones listed. 
34. Notify the teacher immediately if chemicals have been spilled. 
35. Dispose of the chemicals properly as directed by the teacher. Do not pour 
them into the sink or trash container. 
36. Use extra precautions with acids and bases. Always pour acid into water. 
Do not pour water into acids. 
37. Remember to wash any acid or base from your skin immediately and notify 
the teacher. 
38. Do not pour extra chemicals back into the original container. This 
causes contamination of the chemical and may cause incorrect results to occur 
in future investigations. 
39. Never use the same spatula to remove chemicals from two different 
containers. Each container should have its own spatula. 
40. When removing a stopper from a bottle, do not lay it on the lab table, but 
place the stopper between two fingers and hold the bottle so that the label is in 
the palm of your hand. Both the bottle and the stopper should be held in one 
hand. 
41. Replace all stoppers and caps on the correct bottles after you have 
finished using them. 
42. Use a pipette bulb. Never pipette liquids using your mouth. 
43. Read the labels twice before using a chemical. 
44. Never eat or drink from laboratory glassware. 
45. Clean glassware thoroughly before returning it to storage. 
USE ELECTRICAL EQUIPMENT SAFELY 
46. Be careful not to shock yourself or another person. 
47. Turn off all power sources when setting up circuits or repairing equipment. 
48. Do not use metal articles such as rulers, metal pencils or writing pens; do 
not wear rings, metal watchbands, or bracelets when working with electrical 
equipment. 
49. When disconnecting electrical equipment, pull from the plug and not the 
wire. 
50. Use caution when handling electrical equipment that has been in use. The 
equipment may be warm or hot from being used. 
51. Never connect, disconnect, or operate a piece of electrical equipment with 
wet hands or while standing on a wet floor. 
USE GLASSWARE SAFELY 
52. Never force glass tubing into a rubber stopper. Use a lubricant and a 
turning motion on the glass tubing when inserting it into a rubber stopper or 
rubber tubing. 
53. When heating glassware, use a wire or ceramic screen to protect the 
glassware from the flame.  
54. After cutting glass tubing, always fire polish the ends to remove any sharp 
edges. 
55. Never use broken or chipped glassware. If glassware breaks, notify your 
teacher and properly dispose of it in a broken glassware container. 
OTHER PRECAUTIONS 
56. Do not use hair spray, hair mousse, or other flammable hair products during 
or just before laboratory work where an open flame is used. These products may 
contain highly flammable chemicals and ignite easily. 
57. Synthetic fingernails are also highly flammable and should not be worn in the 
laboratory. 
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DNA vs RNA DNA RNA 
Sugar Deoxyribose Ribose 
Bases A,G,T,C A,G, U, C 
Strands Double stranded Single stranded 

KINGDOM Cell Type Nutrition Number of Cells 
Eubacteria Prokaryotic Both Unicellular 
Archaebacteria Prokaryotic Both Unicellular 
Protista Eukaryotic Both Both 
Fungi Eukaryotic Heterotrophic Multicellular 
Plantae Eukaryotic Autotrophic Multicellular 
Animalia Eukaryotic Heterotrophic Multicellular TAXON EXAMPLE 

Kingdom Animalia 
Phylum Chordata 
Class Mamalia 
Order Primates 
Family Hominidae 
Genus  Homo 
Species sapiens 

ENERGY AND THE CELL 
Energy in the cell is packaged in the 
form of ATP.  
Cellular Respiration happens in the 
Mitochondria 
C6H1206+602   6CO2+ 6H2O 
Glucose is burned in the presence of 
oxygen, releasing carbon dioxide and 
water.   The chemical energy in the 
sugar is converted to  

Prokaryotic: Simple cell (like 
bacteria) with no nucleus-just a loop 
of DNA.  Ribosomes and a     
membrane, but no  
membrane bound 
 organelles. 
Eukaryotic:   Complex cells (like 
yours) that contain  
a nucleus and many 
 other organelles. 
THE ORGANELLES: 
(A=Animal, P=Plant, B=Both) 
Nucleus: (B) Contains DNA which 
carries instructions for the cell’s life 
processes.  
Chromatin: (B) The loose, unwound 
form that DNA takes when the cell is 
not dividing.  (inside nucleus) 
Cell Membrane: (B) Controls what 
enters and leaves the cell, transports
products into and  
out of the cell.  
(Made of two layers  
of lipids with proteins)  
Cytoplasm: (B) Gel-like substance 
that contains the organelles. 
Cell Wall: (P) Stiff outside covering 
made of cellulose. Protects and 
supports plant cells. 
Centrioles: (A) Help in Mitosis (cell 
reproduction) by organizing the 
spindle fibers that pull the 
chromosomes apart. 
Chloroplasts: (P) Double membrane 
sacs that contain chlorophyll.  They 
take CO2 and H2O and make sugar 
with the sun’s energy giving off O2 as 
waste. (Photosynthesis) 
Mitochondria: (B!!) Double 
membrane sacs that contain enzymes
for cellular respiration. They take food 
and O2 and burn it to make energy in 
the form of ATP. 
Ribosomes: (B) mRNA that was 
copied from DNA goes here to be 
translated into proteins.  Amino acids 
are joined together here as proteins 
are produced. 
Endoplasmic Reticulum(ER) (B) 
Long tubes covered in  ribosomes, 
that transport proteins to their 
destination in the cell.  
Golgi Apparatus: (B) Stack of sacs 
that takes proteins from the ER and 
packages and modifies 
 them.  They can be shipped out of 
the cell by exocytosis. 
Lysosome: (B) sacs of digestive 
enzymes that break down and 
recycle particles. 
Vacuoles: (B) Storage sacs for 
water, food and dissolved 
substances.  They are large in plants 
and called a central vacuole. 
 

The Cell 

Photosynthesis: Turning Light Energy
to Chemical Energy 

Plants use the molecule chlorophyll to 
trap light energy from the sun and 
convert it to chemical energy stored in 
the bonds of glucose.  This takes place 
in the CHLOROPLASTS. 
6CO2+ 6H2O  C6H1206+602 
Light reactions:  Take the energy from 
sunlight and H’s from water (from the 
roots)  to make ATP and NADPH.   
Dark reactions (Calvin Cycle):  Take 
CO2 from the air through stomata on the 
lower epidermis of the leaf to make 
glucose using ATP an d NADPH from 
light rxns.  
 
 
 
 
 
 
 
 
 
1.  Upper epidermis-prevents water loss
2.  Palisade layer- lots of chloroplasts 
for light reactions.  
3.  Spongy layer.  Holds the carbon 
dioxide so the dark reactions can make 
glucose. (Dark Reactions/Calvin cycle) 
4.  Lower epidermis: contains stomata, 
which let in the carbon dioxide and let 
out the oxygen waste and water   

Cell Division 
Mitosis Meiosis 

Makes body cells 
Growth, repair, 
Maintenance  

Makes gametes 
(egg and sperm) 
Reproduction 

One division Two divisions 
Makes diploid cells Makes haploid cells 
Makes and 
identical daughter 
cell with the same 
# of Chromosomes 

Makes four 
genetically different 
cells with half the # 
of Chromosomes 

Stages of the Cell Cycle 
1.  Interphase:  The normal state of the cell.  
DNA is loose as Chromatin.  Proteins are 
being made.  The DNA will replicate in this 
phase to get ready for Mitosis. 
1.  Prophase: Nucleus disappears.  
Chromatin winds up into Chromosomes. 
2.  Metaphase: Chromosomes line up down 
the middle of the cell.  
3.  Anaphase:  Chromosomes are split 
apart at the centromere.  One copy of the 
information goes to one side of the cell; the 
other copy goes to the other side.   
4. Telophase: The nucleus reforms.   
The cell will finish dividing into two identical 
daughter cells. 
Doubled Chromosome with  
two sister chromatids.   
The arrow points  
to the centromere.  The chromatids 
 will be separated into two daughter cells by 
mitosis. 

CLASSIFICATION 

Homeostasis:  Maintaining a constant 
balance in a system (Fluids, 
temperature, etc.) 
             NO ENERGY NEEDED 
Diffusion: movement of molecules from 
high to low concentration 
Osmosis: Movement of water across a 
membrane from high to low 
concentration.  
Facilitated Diffusion: Using a 
membrane protein to move molecules 
from high to low concentration 
 
            ENERGY NEEDED 
Active Transport:: movement of 
molecules from low to high 
concentration with the use of energy. 
Endocytosis/Exocytosis: moving large 
particles into or out of the cell by 
enclosing them in a membrane EX: 
White blood cell engulfing a bacteria. 
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STEPS OF DNA REPLICATION: 
1. An enzyme unzips DNA down the 
middle at the hydrogen bonds.  
2.  New bases come in and pair up 
with the exposed bases.  A with T 
and G with C.   
3.  Two new strands of DNA are 
formed that are exactly alike. 

STEPS OF TRANSCRIPTION 
(NUCLEUS) 

1.  Enzymes unzip the DNA and make an mRNA 
copy.  A with U and G with C. 
2.  The mRNA leaves the nucleus on its way to 
the ribosome for translation. 

STEPS OF TRANSLATION 
(RIBOSOME) 

1.  Every three bases (codons) on  
the mRNA code for one amino acid.  
2.  tRNAs bring in the amino acids.   
They have an anticodon which matches the 
condon on the mRNA.   
3.  As the correct amino acids are brought in, they 
are bonded together with peptide bonds to form a 
polypeptide (piece of a protein).    

Latin names: 
Genus species 
EX: Tyranosaurus rex 
All organisms can be classified using Dichotomous keys.   
EX: 
1.a. single celled?…go to 2 
   b. multicelled?…go to 5. 

ATP 

CO2 O2  & H2O 

1
 
2
3
 
4

LEAF LAYERS

Nucleotides:  The building blocks 
of DNA and RNA.  They are made 
up of a sugar (Deoxyribose or 
Ribose, a phosphate group, and a 
nitrogen base. (A, T, G, C, or U) 

Mutation:  Any change in the 
sequence of the base pairs of 
DNA.  The can be caused by 
chemicals or radiation.  
Sometimes they are just mistakes 
that occur in meiosis when the 
chromosomes (or pieces of them) 
move to the wrong side of the cell. 
Karyotypes are pictures taken of 
the chromosomes at metaphase.  
They are cut out and matched with 
their identical chromosome.  Two 
copies of each chromosome 
should be present.  This karyotype 
shows a mutation.  One of the sex 
chromosomes is missing. 

DNA  RNA    Protein 
 
 
MUTATION 
A mutation changes the DNA.  It can change the sequence of the mRNA, 
which would change the order of amino acids and mess up the protein.   
Types of mutations: 
Point Mutation:  One base pair of the DNA is changed.   
Ex:  ATTGCGTAA   is changed to ATAGCGTAA 
Nondisjucntion:  Mutation caused when chromosomes don’t separate 
correctly in meiosis. 

 

 

 

 

 
 
 
Allele:  Form of a gene Ex B or b 
P =parent generation F1=first family  
(second gen.) F2=second family  
(third generation) 
  

Transcription Translation 

Deletion: Part of a chromosome 
(containing important genes) is 
missing. 

Duplication: Part of a chromosome 
contains two copies of the same 
information. 

Translocation:  A piece of one 
chromosome is stuck on another 
creating extra genetic information in 
the cell. 

Trisomy:  Three copies of a 
chromosome are present in a 
cell instead of two.  (Down 
Syndrome) 

Monosomy: One copy of a 
chromosome is present in a cell
instead of two.  (Turner’s 
Syndrome) 

Genotype: The genes for a trait. EX  Bb     
Phenotype: Physical appearance caused by the genes EX blue eyes Purebred: Homozygous 
Homozygous:  Both alleles are the same for a trait, EX BB or bb Hybrid: Heterozygous 
Heterozygous:  Both alleles are different for a trait, EX  Bb Punnett square:  Shows possible offspring of a cross 
Dominant: The allele that shows up in the offspring. Recessive:  allele that is hidden if dominant gene is present 
.  

Medelian Genetics 
B b

b 

b 

Bb 

bb Bb 

bb 
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Integumentary System:  (skin, hair, nails) protects, prevents infection, has receptors for pain 
temperature and touch.  Allows animals to respond to their environment. 
Skeletal system:  (bones, joints, cartilage) protects and supports organs, framework the 
muscles used as simple machines with muscles creating the force to cause movement. 
Muscular system:  (voluntary muscles) movement, reaction to environment, facial expression 
Nervous system:  (brain, nerves, spinal cord, sense organs) picks up signals from the 
environment and directs body to respond to internal and external changes. It allows systems to 
communicate with one another. 
Endocrine system:  (pancreas, glands, ovaries and testes) secrete hormones that regulate 
growth, reproduction and metabolism. 
Circulatory system:  (heart and vessels) transport of oxygen, nutrients, carbon dioxide, and 
waste 
Immune system:  (lymph nodes, the cells inside them, thymus, spleen, bone marrow) responds 
to foreign invaders, attacking them with antibodies and white blood cells.  T-cells and 
macrophages turn on the immune response and start attacking invaders.  B-cells produce 
antibodies, which attack the antigens (foreign molecules). T-cells direct B-cells. 
Respiratory system:  (nose, pharynx, larynx, trachea, lungs) provides gas exchange with blood
of O2 and CO2. 

Digestive system:  (oral cavity, esophagus, stomach, SI, LI, rectum, anus, liver, gall bladder) 
The mouth breaks down food into small particles (physical change).  Enzymes in the mouth, 
stomach, and small intestine break the large food molecules into their building blocks (chemical 
change).  These molecules are then absorbed through the walls of the small intestine into the 
blood stream.  Waste is removed and water is reabsorbed through the large intestine.   
Excretory system: (Kidney, ureter, bladder, urethra) eliminates nitrogenous wastes from the 
body by filtration. The kidneys use osmosis and diffusion to filter wastes out of the blood while 
conserving as much water as possible.  This helps the body maintain homeostasis. 
Reproductive:  (in males: prostate gland, penis, testicles, vas deferens, seminal vesicles)(in 
females: ovaries, fallopian tubes, uterus, vagina) production of eggs or sperm, fertilization, and 
development of the fetus.  
 

Viruses are made of a protein coat surrounding a piece of
  nucleic acid (DNA or RNA).  Some have an envelope
  made of cell membrane.  They are much smaller than  

cells and need the cells machinery for replication and 
translation to reproduce.  VIRUSES CANNOT BE HARMED BY 
ANTIBIOTICS.  Some maybe stopped by our own immune systems if 
we are vaccinated against them.   

MATER AND ENERGY FLOW THROUGH THE 
ECOSYSTEM IN CYCLES 
Water cycle:  Water evaporates from lakes and oceans and 
forms clouds by condensation.  Precipitation brings rain to the 
land where if either returns to the ocean as run-off, sinks in 
and becomes ground water, or is taken up by animals and 
plants.  Plants loose water back to the atmosphere as it comes 
out of the stomates of leaves through transpiration.   
Carbon cycle:  Plants take in carbon dioxide from the 
atmosphere and make it into sugar.  Animals eat this carbon, 
burning it as energy and releasing CO2 or storing it in their 
bodies.  When plants and animals die, decomposers like 
bacteria, return CO2 to the air.  Carbon is also stored in the 
ground as fossil fuel.  When we burn fossil fuel, we return CO2 
to the air causing greenhouse effect and global warming. 
Nitrogen cycle:  Nitrogen in the form of N2   is in the air.  
Nitrogen fixing bacteria take it and convert it to nitrates and 
ammonia that plants can use to make proteins (natural 
fertilizer).  Animals eat plants and either use the nitrogen to 
make proteins or get rid of it as waste (urine).  When plants 
and animals die, decomposers return the nitrogen to the 
atmosphere. 
ORGANISMS INTERACT W/ OTHERS AND ENVIRONMENT 
Producers get their energy from the sun by photosynthesis.  
They are on the bottom of the food pyramid and contain the 
largest amount of energy available in the environment.  
Primary consumers (herbivores) eat these producers and 
take a part of their energy for themselves.  They will use it for 
life processes and loose some as heat.  They can be eaten by 
Secondary consumers  
who will use their energy.  
 Predation, (animals preying  
on other animals) 
moves energy along the  
food chain.  A food web is a group of food chains.   
Mutualism is a form of symbiosis were both animals benefit. 
EX Ants defend acacia tree, tree feeds ants.  In Parasitism 
both are harmed EX. Tick on dog.  In Commensalism one 
benefits, the other is unharmed.  EX   Shark and Remora 
 

Codominance:  Two alleles are expressed equally in a phenotype. 
EX In blood types, A and B are codominant, O is recessive. 

A and B are proteins on the outside of red 
blood cells called immunoglobulins.  If a 
person has a gene for the A protein and the 
B protein, they are both expressed and 
therefore codominant.  The individual will 
have AB blood.   

Applied Genetics 
Pedigrees:  Circles are females, squares are males.  Individuals 
with certain genetic diseases or traits are colored in. 
Recessive genetic disease:  Two non-affected parents will have a 
child with the disease.  EX Sickle-Cell Anemia, Cystic Fibrosis 
Dominant genetic disease:  One parent must have the disease to 
pass it to their offspring.  EX Huntington’s Disease 
Sex-linked genetic disease: A recessive gene that mothers carry 
on their X Chromosomes.  They pass it on to their sons.  EX 
Hemophilia Recessive Disease 

Pedigree 

XX = Female 
XY = Male 

Incomplete dominance: 
inheritance pattern where 
neither trait is dominant 
over the other and a third 
trait is formed.  EX  
A red flower (RR) X a 
white flower (WW) 
makes a pink flower 
(RW). 

 CIRCULATORY SYSTEM picks up food molecules in the DIGESTIVE SYSTEM and oxygen 
from the REPIRATORY SYSTEM.  It returns waste to the EXCRETORY SYSTEM and carbon 
dioxide to the RESPIRATORY SYSTEM.  
The NERVOUS SYSTEM receives a signal from its environment.  It sends a signal to the 
MUSCULAR SYSTEM to contract.  The muscles are connected to the SKELETAL SYSTEM, 
which is used as a simple machine (lever, fulcrum, etc.) to help the body move in response.   
The NERVOUS SYSTEM sends a signal to the ENDOCRINE SYSTEM to start puberty.  The 
REPRODUCTIVE SYSTEM responds by starting many interesting process.   

A      O 

B 
 
O 

AB  BO 
 
AO  OO 

Objective 3 & 5 
Variation:  Differences in characteristics among individuals of a 
species. 
Diversity:  Number and relative abundance of species in a community. 
Natural Selection:  Differential reproductive success of phenotypes 
resulting from interaction with the environment. 
Mutation:  A change in the DNA that can introduce VARIATION to the 
gene pool. 
Adaptation:  Any alteration of structure, behavior, or function that 
makes an organism more reproductively successful 
Extinction:  Coming to the end or dying out of a species or other taxon. 
Species:  A group of individuals with similar anatomical characteristics 
and capable of interbreeding to produce fertile offspring. 
Phylogeny:  The evolutionary history of a species.  This is usually 
shown by a phylogenetic tree. (see below) 
 
 
 
 
 
 
 
 
 
 

Evolution is based on: 
1.  Fossil evidence:  Older fossils are found in lower layers of sedimentary 
rock.  Fossils of organisms appear to be related, but different from those 
that are alive today.  
2.  DNA sequences:  species that are more closely related have more 
DNA sequences and amino acids in common with each other.  
3.  Anatomical Structures:  EX The bones in bat wings are similar in 
arrangement to whale flippers and human arms (Homologous structures) 
4.  Physiological similarities:  EX All plants are photosynthetic.    

Bacteria are microscopic, prokaryotic cells.  Bacteria contain a cell membrane, cell wall, 
ribosomes, and a loop of DNA.  They reproduce by binary fission.  This means they replicate 
their DNA and split in half.  Beneficial bacteria are important in food production, producing 
vitamin D in the large intestine, and as decomposers in the ecosystem.  They also function 
in the nitrogen cycle by making N2 available for plants.  

BACTERIAL DISEASES VIRAL DISEASES 
Cured with antibiotics Some prevented by vaccines 
Streptococcus- Strep throat HIV- causes AIDS 
Diphtheria Common colds 
Cholera Influenza- the flu 
Anthrax Smallpox 
Tuberculosis Warts 

  PLANTS CAN BE ADAPTED TO THEIR ENVIRONMENT IN MANY WAYS.  Flowers  
are the reproductive organs of plants.  They are adapted to attract insects for pollination.  
Leaves produce food (glucose b y photosynthesis).  They also loose water through 
transpiration, so they adapt to dry environments with thick waxy cuticles or limited surface 
area (think of a cactus) to prevent dehydration.  Stems are modified for transport.  Xylem 
carries water up from the roots and phloem carries glucose down from the stem.  Stems can 
be adapted for either food storage (onions) or water storage (cactus).  Roots anchor the plant 
and absorb water and minerals necessary for plant growth.  In dry climates, root can be 
extremely long and have lots of surface area through root hairs.  They can also be adapted to 
store food (carrots).   
     

The 
Human 
Body 

Objective 2 Cont. Energy  & Ecosystems 

6.d Investigate and compare economic and environmental impact of various 
energy sources. Fossil fuels (petroleum, oil, natural gas and coal) are used to 
generate almost 70 percent of the electricity. The advantages of fossil fuels is that it 
is readily available, a concentrated sources of energy. Disadvantages include 
pollution, produces CO2 when burned that contributes to global warming. Nuclear 
Energy- Energy released during nuclear reactions. Nuclear fusion of uranium 
produces daughter nuclides and energy in the form of heat. This heat energy can be 
used to heat water and generate electricity. The advantage is it does not produce 
CO2 or pollute the air. Disadvantage- the process creates high-level radioactive 
waste that remains for thousands of years.  
Solar energy- a renewable resource from the sun. The Sun’s radiation can be used 
to heat homes and provide hot water. Photovoltaic cells convert solar energy to 
electricity. Advantage: available any time the sun shines. Disadvantage- the current 
process of converting solar energy to electricity is inefficient. Batteries: Convert 
chemical energy to electrical energy.  Rechargeable batteries are more 
environmentally friendly than disposable batteries.  Hydroelectric and wind power- 
Convert mechanical energy in flowing water or wind to electricity. Advantage- 
renewable and nonpolluting Disadvantage- building artificial dams or wind 
generators of suitable size is expensive and not possible in many areas. 
Geothermal energy. Thermal energy contained in Earth that is used to heat water 
which in converted to electricity.  This is only possible where magma is close to the 
Earth’s surface   

Objective 3 Evolution 

Bb      Bb 

bb 
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Matter: 4. 7a. Properties of fluids: density, viscosity, and buoyancy. Density is the 
ratio that compares the mass of an object to its volume.  D= m/v. The units for density 
are g/mL (liquid), g/cm (solid), or g/L (gas) When particles are close together is a small 
space, the substance has a high density. When particles are spread out is a larger 
space the density decreases. Density is a physical property that is specific for the 
substance. It does not change with a change in mass or volume at a specified 
temperature. Volume of an irregular object is often obtained by water displacement. 
Volume of a regular object can be calculated or obtained by water displacement. If the 
object is soluble in water, water displacement is not an option  
Viscosity is the measure of the resistance of a liquid to flow. The more viscous a 
substance is the longer it takes to flow - like syrup. The viscosity of a liquid is 
determined by: the type of intermolecular forces involved in the substance, the shape of 
the particles, and the temperature. The particles in a liquid are close enough for 
attractive forces to slow their movement as they flow past one another. The stronger the 
attractive forces between molecules, the higher the viscosity. Molecules with long 
chains have a higher viscosity than shorter, more compact molecules. Viscosity 
decreases with an increase in temperature. Motor oil used in winter is designed to keep 
flowing at low temperatures. The viscosity of motor oil increases in the summer 
because additives in the oil change their shape as the temperature rises.  
Buoyancy: Any object, wholly or partly immersed in a fluid, is buoyed up by a force 
equal to the weight of the fluid displaced by the object. When you place a block of wood 
in a pail of water, the block displaces some of the water, and the water level goes up. If 
you could weigh the water that the wood displaces, you would find that its weight equals 
the weight of the wood. Whether an object floats or sinks is based on not only its mass 
but also the amount of water it displaces. The volume of water the ship displaces 
causes a buoyant force on the ship that is equal to than the weight of the ship. 
7.d Properties based on location on the periodic table 
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Gain 
electrons 

                          
form - 
ions 

  Metals: These elements lose     
  electrons and form + ions, Physical properties:   
   Good conductors, malleable, ductile, luster     

  
  
  

                  
Properties of nonmetals are opposite of metals. Metalloids, elements that border the 
diagonal line, have properties of both metals and nonmetals. Elements within the same 
group or vertical column have similar chemical properties because they have the same 
number of valence electrons. The number of valence electrons for representative 
elements, (IA-VIIIA) is equal to the number of the column. Elements on the same 
horizontal row or period have electrons filling the same outer energy level but do not 
have similar chemical properties because the number of protons and electrons increase 
from left to right. Metals and nonmetals bond together with an ionic bond by 
transferring electrons from the metal to the nonmetal. Ions (charged particles) form 
when electrons are gained (-ions) or lost (+ ion). When losing electrons, atoms lose 
valence electrons = to the number of group (IA loses 1 e- forming a +1 ion). When 
gaining electrons, atoms gain electrons the get an octet (8 electrons) in the valence 
shell. If the atom is a group VIA is has 6 electrons, therefore it will gain 2 electrons to 
obtain an octet (8 valence electrons).  Two nonmetals bond together with a covalent 
bond by sharing electrons. A metallic bond occurs when the + nucleus of a metallic 
atom bonds with free valence electrons. Noble gases have 8 valence electrons which 
is considered stable. All atoms bond to get a valence shell similar to a Noble gas.  
Lewis structures  X represents an element in the group.  
IA            IIA          IIIA     IVA        VA         VIA     VIIA       VIIIA       Groups  

                
 

7e. Classify samples of matter 
Elements are the smallest particle of a matter capable of existing alone. The 
element is identified by the number of protons, atomic number. The mass 
number, a whole number representing atomic mass, is equal to the number of 
protons and neutrons in the nucleus of an atom.  The number of electrons equals 
the number of protons in an atom. Compounds are formed when two or more 
elements combine chemically. Compounds have a definite ratio by mass. 
Molecules are two atoms covalently bonded. There are seven naturally occurring 
diatomic molecules: H2, Cl2, O2, F2, Br2, I2, N2. Mixtures are two or more 
substances mixed together in any proportion. Homogeneous mixtures are the 
same throughout. Koolaid would be considered homogeneous. Heterogeneous 
mixtures are different throughout. You can see different substances. Iced tea 
could be considered heterogeneous because you see both the ice and the tea.  
8a. Distinguish between physical and chemical changes.   
In a physical change, the identity of the substance remains the same. Changes 
in state are physical changes. Physical changes also include tearing, crushing, or 
any other change in form. Chemical changes change the identity of the material. 
A chemical change can be identified by the following: a gas released, a change in 
color or odor, the formation of an insoluble solid or precipitate, or a change in 
energy.   
Digestive 
system 

Changes in 
State 

Oxidation Rock cycle 

Chewing- 
physical 
Building 
blocks 
moving in the 
digestive 
system- 
physical  

All changes of 
state are 
physical 
Solid-liquid 
Liquid-gas 
Gas-liquid 
Liquid-solid 
Solid 

Oxidation- 
lose of 
electrons-
chemical 

Weathering and erosion 
Breaking apart by wind, 
ice or roots- physical 
Breaking apart by 
lichens- chemical 

Enzymes 
acting on 
food-
chemical 

Melting, 
boiling, 
subliming- 
exothermic 

Reduction- 
gain of 
electrons- 
chemical 

Layering to form 
sediments- physical 
Deposition, burial, 
lithification to form 
sedimentary rocks- 
physical 
Heat and pressure 
forming metamorphic 
rocks- chemical 

Stomach 
acid acting 
on food-
chemical 

Freezing, 
condensing, 
crystallizing-
endothermic 

Corrosion- 
chemical 
Batteries-
chemical 

Melting rock forming 
magma- physical 
Cooling into igneous 
rocks-physical 
Heat and pressure on 
igneous rock forming 
metamorphic rocks-
chemical 

8.c Law of conservation of mass 
Mass is not created or destroyed during a chemical reaction. The substances 
going into the reaction, reactants yield the substances produced during the 
reaction, products.  
The mass of reactants always equals the mass of products.  
Chemical equations are always balanced. The number of atoms in the reactants 
must equal the number of atoms in the products.  
4 Al   + 3 O2           2 Al2O3 
4 atoms  + 3 molecules  2 formula units 
aluminum       oxygen     aluminum oxide 
4 moles    3 moles  2 mole 
aluminum      oxygen     aluminum oxide 
108 g    96 g  204 g 
aluminum      oxygen     aluminum oxide 
Remember to balance all chemical equations by using coefficients.  

9.a Structure of water. Water is a polar molecule. The oxygen 
end is partially negative and attracts positive ions or the positive  
end of other polar molecules. The hydrogen end is partially  
positive and attracts negative ions or the negative end of other 
polar molecules. Water will dissolve both ionic solids and polar  
solids but will not dissolve nonpolar substances (oil or gasoline.) Water molecules 
form hydrogen bonds with other water molecules. These bonds cause water to be 
less dense in the solid state (ice) than in the liquid state. Therefore ice floats.  
9.b Concentration of ions in a solution. 
When ionic compounds dissolve in water, they dissociate into their component 
ions. AlCl3  Al+3 (aq) + 3 Cl-1 (aq). The positive ions attract to the oxygen end of 
the water molecule and the negative ions attract to the hydrogen end of the water 
molecule. When dissolved, only positive and negative ions from the ionic crystal 
exist in solution. Some polar covalent compounds dissolve and form ions in water 
solution. This process is referred to as ionization. HCl is a molecule but when it 
dissolved in water the molecule separates into H+ ions and Cl- ions. Many factors 
are affected by the number of ions present. The more ions present, the following 
characteristics are observed.  
pH   This is the scale that measure the concentration of H+ ions in solution. 
pH + pOH = 14   When the pH = pOH the solution is considered neutral. The pH 
of a neutral solution is 7.  A solution  that contains a  large concentration of H+ 
ions it is considered an acid,  and has a pH < 7  A solution that contains a high 
concentration of OH- ions the solution is considered basic and has a pH>7.   
 

 
Electrolytes: Electrolytes are solutions that conduct an electric current. These 
solutions contain ions because they carry the electric charge through the solution. 
The more ions present, the better the electrolyte.  
Reactivity :  Chemical reactions take place when collisions take place between 
particles. The speed of a reaction depends on the concentration of the reactants. 
The larger the concentration of ions, a greater number of collisions will occur 
between particles, therefore the reaction rate will increase.  
9.d Solubility-the amount of solute that will dissolve in a specific amount of 
solvent at a specified temperature. Rate of solution is affected by four factors. 1st. 
The Nature of solute and solvent.  Solutions occur only if the solute and solvent 
present can interact. “Likes dissolve Likes” is a good rule to follow with “Likes” 
referring to bond type. 2nd Surface Area. The larger the surface area the faster it 
will dissolve. Powders have larger surface areas than crystals and dissolve faster. 
3rd. Temperature: Notice the solubility curve. When the solubility increases as 
the temperature increases the substance dissolves endothermically or requires 
energy (increase temp increase rate of solution). When the solubility decreases 
as the temperature increases it dissolves  
exothermically or releases energy (decrease 
temp increase rate of solution). Solubility is 
determined by amount of solute (g)  at a  
specific temp/100 g H2O. 
4th. Pressure: The change in pressure has 
an affect of the solubility of a gas in a liquid.  
The greater the pressure on the surface on  
the liquid, the more gas in soluble in the liquid.  
Think of a bottle of soft drink.  
Solubility Rules: 1. All compounds containing the following ions:  Ammonium 
(NH4+1+), groups IA ions (Na+, K+, Li+), nitrates (NO3-1) and acetates (C2H3O2-1) are 
always soluble. 2. Chlorides (Cl-), bromides (Br-) and Iodides (I-)  are soluble 
except  with Lead (Pb+2), Mercury (Hg+) and Silver (Ag+1) 3. Carbonates (CO3-2), 
Phosphates (PO4-3),  Hydroxides (OH-) and sulfides (S-2) are insoluble except with 
Group IA, Group IIA , and ammonium ions. 
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Objective 5: 4.b Calculate Speed, momentum, 
acceleration, work, and power 
Speed or velocity = change is distance / change is time 
Momentum = mass x velocity    Acceleration = change in velocity / change in time 
Work = force x distance             Power = work / time 
Newton’s laws of motion 
First law- An object in motion will remain in motion unless a net force acts on it. This 
law is also known as the law of inertia. If an object is at rest, it will remain at rest until a 
force acts on it. Passengers wearing vehicle restraints are attached to the car and they 
slow down as the car slows down.  
Second law- If two or more forces act on an object, the forces combine to form a net 
force. The net force acting on an object causes the object to accelerate in the direction 
of the net force. Force = mass x acceleration 
Third law- for every action force there is an equal and opposite reaction force. 
Equal but not balanced forces allow movement. 
Gravity: Gravity is one of the basic physical forces. The gravitational force between two 
objects depends on their masses and the distance between them.  Increasing the mass 
of either object or moving the objects closer together increases the gravitational force 
between them. The gravitational attraction of Earth causes all falling objects to have an 
acceleration of 9.8 m/sec2. Force=mass x 9.8 m/sec2 is an equation used to calculate 
the force of gravity on an object near Earth’s surface and depends only on the object’s 
mass. All objects near Earth’s surface fall with the same acceleration, no matter how 
large or small their masses are.  The velocity of a falling object depends of the time it is 
falling.   
Machines:  Machines make work easier by increasing the force, increasing the 
distance, or changing the direction of the force. Energy is always conserved using a 
machine so the work appears easier.  Work is done when a force causes a 
displacement of an object.  
Simple Machines: There are six simple machines 

 
A common inclined plane is a ramp. Inclined planes make work easier because they 
reduce the amount of force required to lift an object. A screw is an inclined plane that 
wraps around the post of the screw. The wedge is an inclined plane that moves 
through an object. It has one or two sloping sides and changes the direct of the effort 
force. A knife is an example of a wedge. A fixed pulley changes the direction of the 
force.  Moveable pulleys multiply the effort force. A wheel and axle consists of two 
wheels of different sizes that rotate together. The effort arm is the wheel and the 
resistance arm is the axle. A lever is a bar that is free to pivot about a fixed point or 
fulcrum. The effort arm is the part where the effort force is applies and the part of the 
lever that exerts the resistance force is the resistance arm. Mechanical advantage of a 
lever = length of effort arm/ length of resistance arm. There are three classes of levers 
Lever Description Operation Example 
First –class Fulcrum between 

effort force and 
resistance force 

Multiplies force. 
Always changes 
direction of applied 
force 

Screwdriver 

Second-class Resistance force 
between effort force 
and fulcrum 

Always multiplies the 
applied force 

Wheelbarrow 

Third-class Effort force is between 
the resistance force 
and the fulcrum. Effort 
arm is always smaller 
than resistance arm 

Cannot multiply force. 
It increases the 
distance over which 
resistance force is 
applied 

Baseball bat 

Some of the energy put into a machine is always lost as heat produced to overcome 
friction. The output work is always less than the input work. Efficiency of a simple 
machine is= work out put / work input x 100%.  The efficiency is always less than 100 
percent.  Machines can be made more efficient by reducing friction.  

5a Waves: A wave is a repetitive motion that transfers energy through matter or 
space. Ocean waves transfer energy through water, sound waves transfer energy 
through air, seismic waves transfer energy through the earth surface.  Light 
waves and radio waves travel through empty space. Any wave that needs matter 
to travel through is a mechanical wave.  
As waves transfer energy, the shape of the wave depends on the source of 
energy. Transverse wave: The particle displacement is perpendicular 

to the direction of      
wave propagation        
in a transverse            

                    wave. Water and 
                    light waves are 
                    transverse.  
Longitudinal wave: In a longitudinal wave the particle displacement is parallel to

the direction of wave 
propagation. Sound 
waves are longitudinal. 
The wavelength of a 
wave is the distance 

of one complete wave cycle. The frequency of a wave is how many waves per 
second. Wavelength is measured in meters. Frequency is waves/sec or Hertz 
(Hz).    The speed of a wave= wavelength x   
   frequency. There are many millions      

of colors which we can distinguish with our 
eyes. Each color of light we see has a 
different wavelength (and frequency).  
 

 
Reflection: All waves leave their source along a straight path but change 
direction when they bounce off objects in their paths. Reflection occurs when a 
wave bounces off another object. The incident ray is the incoming wave and the 
reflected ray leaves the object. The angle of incidence = the angle of reflection.  
                 Mirror                                   Light waves are reflected when you  
Angle of                            Angle of     look into a mirror. When you see your   
Incidence                          reflection   reflection in a plane mirror the image is    

always the same size. A concave mirror is 
Normal                             used to make an upright,  

magnified, virtual image. A 
Incident ray               Reflected Ray  convex mirror creates an 

  upright, smaller, virtual  
                                                             image.                            
Refraction: A medium is a type of matter that waves need to travel 
through. The change in speed of a wave  
is referred to as refraction. When waves move  
from one medium to another the change in speed 
causes the wave to change direction. If the wave slows  
down it bends toward the normal, a line perpendicular  
to the surface. If the wave speeds up it bend away  
from the normal. Refraction causes an object to appear to be in a different 
location when you look into water.         Constructive interference 
Interference: When two waves meet they  
combine briefly to form a new wave and then  
continue along their original paths. The formation  
of the combined wave is called interference.  
It can be constructive or destructive.  
Destructive interference 
 
 
 
 

Resonance: resonance is the vibration 
induced in a string of a given pitch when a 
note of the same pitch is produced nearby.
  

 

Polarization: A light wave which is vibrating 
 in more than one plane is referred to as  
unpolarized light. It is possible to transform  
unpolarized light into polarized light.  
Polarized light waves are light waves in 
which the vibrations occur in a single plane.  
The process of transforming unpolarized light  
into polarized light is known as polarization. 
6.a Energy:  The capacity to do work. There are two basic forms of energy: kinetic 
energy- energy of motion KE= 1/2mv2 and potential energy-stored energy. 
Gravitation potential energy depends on the mass of an object, the height above the 
surface of the Earth and gravity.  GPE=mgh. Chemical potential energy is stored in 
chemical bonds. Food and fuels have chemical potential energy that is released 
when these fuels are burned. Springs have elastic potential energy when 
compressed. Work is the process of converting or transferring energy from one form 
or system to another form or system.     
Law of Conservation of Energy- energy can be transformed from one form to 
another but the total amount of energy is the same. The sum of the kinetic energy 
and potential energy of a system remains constant. If a ball is dropped it loses 
potential energy and gains kinetic energy but the sum of energy remains constant. 
During digestion, the body breaks down food into molecules and some of these 
molecules are converted into fats.  A food Calorie (C) is used to measure the 
amount of energy supplied by various foods.  One calorie = 4.18 Joules.  Heat can 
be calculated using the specific heat of a substance. Specific heat is the amount of 
heat energy needed to raise one gram one degree celcius. The lower the specific 
heat the faster an object gains the heat or loses heat. Water has a relatively high 
specific heat and heats up slowly or cools down slowly.  
Heat energy = mass x specific heat x change in temp  
6.b Movement of heat through solids, liquids and gases   
Conduction : The transfer of thermal energy due to direct contact between 
particles. Solids are more efficient at transferring energy by conduction because the 
particles are close together. A liquid or gas in contact with a solid can also gain 
energy by conduction.  
Convection:  The transfer of energy as particles move from areas of high density to 
areas of lower density. Liquids and gases can flow and they transfer thermal energy 
by convection. As a fluid heats up its volume expands and its density decreases.  
The lower density particles rise and collide with particles along the way losing the 
thermal energy.  The loss of energy causes the particles to become more dense and 
sink. This process creates convection currents.  
Radiation:  The transfer of energy by electromagnetic waves. Electromagnetic 
waves travel through space carrying energy. When these waves collide with another 
particle they transfer some of the energy to the particle. The energy in radiation can 
be absorbed, reflected, or transmitted. The type of material determines how much 
energy is absorbed, reflected, or transmitted. Dark objects absorb more radiant 
energy while light colored objects reflect more radiant energy. Solids and liquids 
absorb more radiant energy than gases because the particles are closer together.  
6.f Electric circuits An electric circuit is a closed conducting path that electric 
current can follow. When an electric current flows through a conductor some of the 
electric energy is converted to thermal energy. This loss is called resistance. Voltage 
(V) from an electric circuit = the electric current (I) x resistance (R).  
V= IR 
Series circuits; A one-loop circuit. All of the current 
in a series circuit passes through one light bulb or  
load at a time. The total resistance of the circuit is  
equal to sum of each resistance. RT= R1 + R2 + R3… 
Adding more bulbs decreases the current and the  
brightness of each bulb. If one bulb goes out the  
circuit in no longer complete and all bulbs go out.   
Parallel circuits:  A circuit that contains two or  
more branches that the current can flow through.  
Each branch acts as a separate circuit. Turning  
off or removing a light bulb from one branch does  
not affect the other branches.   
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