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Biology Final Review Sheet
I. Genetics

A. Genetics-study of heredity

1. Heredity-transmission of traits from one generation to the next

B. Gregor Mendel-He was an Austrian monk and worked with pea plants. He had no idea what genetics and chromosomes were. We call him the “Father of Genetics.”

1. Why did he work with peas?

a. easy to grow

b. short generation span

c. easily distinguishable traits

d. large number of offspring
e. self or cross pollinate

2. Others did breeding, however, Mendel got the credit because:

a. kept accurate records

b. used statistics and probability

c. large sample numbers

d. studied one trait at a time

C. Experiments:

1. He self crossed yellow pea plants and all of the offspring were yellow-pure breeding: YY
2. He self crossed green pea plants and all of the offspring were green-pure breeding: yy

These two experiments were a preparation for the next

3. He crossed yellow and green pea plants (P generation) and he got 100% yellow in the first generation (F1). He then self crossed the yellow pea plants and in the second generation (F2) he got a 3 to 1 ratio of 3 yellows to 1 green. 
4. Terms:

a. Allele-one of two or more alternate forms of a gene (Ex: seed color-yellow and green are two alleles)

b. Dominant- the allele that shows up (Ex: yellow is dominant here)

c. Recessive- the trait that is hidden (Ex: green is recessive here)

d. Gamete-sex cell (sperm and egg), it has one copy of a gene for each trait (all other cell in the body have 2 copies)
D. Punnett Square
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YY x yy = Yy: 100 % yellow
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Yy x Yy = 3 yellow: 1 green

1. Terms

a. Phenotype-what you see/appearance (green or yellow)

b. Genotype-actual genetic makeup (YY, yy, Yy)

c. Heterozygous-hybrid, two different alleles for the trait (Yy)

d. Homozygous-pure, two same alleles (YY, yy)

E. Test Cross

1. Mendel found a yellow seed but he doesn’t know whether it was homozygous or heterozygous (YY or Yy). He crossed the unknown yellow individual that exhibits the dominant trait with an individual that exhibits the recessive trait (green). 

2. Mendel studies two traits at once: Yellow Tall (YY TT) vs. Green Short (yy tt)
a. He self crosses the yellow tall and he gets yellow tall-pure breeding

b. He self crossed the green short and he gets green short-pure breeding

c. Then he crosses the yellow tall with the green short and he gets 100% yellow tall (YyTt- Heterozygous/Dihybrid-combination of gametes-YT, yT, Yt, yt – 9:3:3:1 ratio)

d. You can do the test cross in order to prove this point: you will end up with 9 yellow tall: 3 green tall: 3 yellow short: 1 green tall.

i. Independent Assortment: genes for different traits are separated and distributed to gametes independently of one another.

F. Intermediate Inheritance

1. Mendel used “four o’clock flowers” in this experiment. When he crossed red (RR) and white (WW) flowers the first generation was 100% pink (RW).

2. 1:2:1 ratio-3 phenotypes
             R                  W                                            
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G. Multiple Alleles

	Blood Types
	Possible Genotypes
	Paternity Suit

	A
	IAIA, IAi
	If there is a case on paternity you can prove who is the father by there blood type.

	B
	IBIB, IBi
	

	AB
	IAIB
	

	O
	ii
	


· If there is a case on paternity you can prove who is the father by there blood type. For example: if a mother is blood type A (IA i) and the baby’s blood type is O (ii) the father can not be blood type AB ( IAIB) because he doesn’t have an “i”- he needs to have one because the baby is “ii”-already having one “i” from his mother.
H. Sex Determination

· Cells – Nucleus – Chromosomes – Genes – DNA

· 46 chromosomes present in human cells

· 23 pairs (one set from each parent)

· Autosomes- all other chromosomes

· In males: 22 pairs of autosomes + 1 pair of sex chromosomes called XY

· In females: 22 pairs of autosomes + 1 pair of sex chromosomes called XX

               X                  Y                                           

	XX
	XY

	XX
	XY


          X

          X

· The percentage of whether your offspring will be male of female is 50% female to 50% male (male is a little higher though-106:100 ratios). 

I. Linked Genes
· Ex: blonde hair + blue eyes

· Ex: red hair + freckles

· Linked genes are located on the same chromosome and therefore inherited together

· [image: image4.png]A~
-
|
,/’/.'/A/I

Gametes o I
8

Crossing-over and recombination during meiosis




However, sometimes your offspring for example can have brown hair and blue eyes-linked genes are separated on occasion during gamete formation in a process called “crossing over.”

II. Life

What is Biology?
A. Biology is the study of life

1. Life-description of life (cell)-life functions are carried out by living things 

a. Metabolism – the life processes

b. Homeostasis – maintaining a steady state despite an ever changing environment

c. Living organisms require metabolism to maintain homeostasis

B. Life Processes:

1. Nutrition- obtain and process food

a. Autotroph-make their own food (plants)-self feeder-photosynthesis

b. Heterotroph- obtained preformed food from others (animals)
i. ingest- take in food
ii. digest- break down food

iii. egest-remove unprocessed (ex-corn) wastes (feces, stool, bower movement)
2. Transport- absorb and circulate (distribute)
3. Respiration- release energy from food 

4. Excretion- removal of processed wastes (urine, CO2, sweat)

5. Regulation/Control & Coordination- brain/nervous system

6. Growth-increase in size

7. Synthesis- combining small molecules to make larger ones
8. Reproduction-production of a new organism

· It is the only life process that is not necessary for life of an individual organism but is necessary for survival of the species.

III. What structure provides the unity of life? CELL

A. History of the Cell Theory  
1. Microscopes

a. 17th Century

· Leeuwenhoek grinded lenses and found microorganisms

· Hook made the compound microscope-named the microorganisms “cells in cork.”

b. 19th Century

· Schleiden was a botanist (studied plants)

· Schwann was a zoologist (studied animals)

c. 19th – 20th Century

· Virchaw said that cells come from other cells-“preexisting cells”

2. Cell Theory

a. The cell is the basic unit of structure of all living things.

b. The cell is the basic unit of function of all living things.
c. All cells arise from preexisting cells.

3. Structure and Function
a. Structure: form, what it’s made up of and its features – ANATOMY
b. Function: how it works, what it does – PHYSIOLOGY

B. General Structure of a Cell

1. Nucleus-in the center
2. Cytoplasm-jelly-like substance surrounding the cell

3. [image: image5.jpg]Cell wall



Cell membrane-the outer wall
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                                                                                      Cell (plasma) Membrane
IV. How do plant and animal cells compare?

A. Plant & Animal Cells

	PLANT & ANIMAL CELLS

	Similarities
	Differences

	Plasma Membrane
	Plants have a cell wall and animals don’t.

	Nucleus
	Plants have chloroplasts and animals don’t.

	Cytoplasm
	Animals have centrioles and plants don’t.

	
	Plants have larger vacuoles than animals.

	
	A plant’s structure is square and more regular shape. While and animal’s structure is circular and more irregular.


V. What are the exceptions to the cell theory?
A. [image: image8.png]


Exceptions to the Cell Theory

1. Viruses

a. Reproduce by taking over the machinery of a cell

b. Some viruses are not pathogenic (bad)

c. But there is no protoplasm- no structures are associated with cells.

d. A virus can be also called a “bacteriaphage”-bacteria eater

2. Chloroplasts and Mitochondria

a. Reproduce – “Endosymbiotic Theory”-they reproduce only within a living cell.

b. There is much evidence that the chloroplasts and mitochondria are descendents of bacteria (unicellular organism).

VI. How are living organisms organized?

A. Organization

1. Cell-basic unit of function

2. Tissue-a group of cells that acts together as a unit

3. Organ- a group of tissues that acts together as a unit

4. Organ System- a group of organs that acts together as a unit

5. Organism-living thing

VII. How does the Cell Membrane do its job?

A. Functions of the Cell Membrane:

1. Cell to cell communication

2. Selective Permeability (Selectively/Semi Permeable) 

3. Boundary

B. Structure of the Cell Membrane:

1. Lipid Bilayers (2 layers of fats and oils)

2. Protein Intersperses (Food spread out)

· Inside and outside of the cell-H2O

· Proteins and Channel (tunnel) inside of cell

· Hydrophobic-afraid of water

· Hydrophilic-loves water 

C. Relation of Structure and Function

	STRUCTURE
	FUNCTION

	Cell Membrane (outer layer)
	Boundary

	Channel-entering or leaving by size
	Selectively Permeable


BACKROUND
Example: Salt Water Solution

Solution: A homogeneous (uniform) mixture that can be physically separated (heating the water so it will evaporate and we will be left with only salt.)

Solvent: The material (substance) that the solute is dissolved in (Water)

Solute: The material being dissolved (Salt)

**Water is the universal solvent**

D. Transport (absorb and circulate):

1. Passive Transport-no energy required

a. Diffusion-material moved from an area of high concentration to an area of low concentration 

i. Osmosis- diffusion of water across a semi-permeable membrane from a more to less area of water

· Tonicity-refers to the particles in the H2O 

· Isotonic-If a salt concentration (solution) inside and outside of a red blood cell (RBC) is .9% salt, the cell won’t change. The solution outside of the cell is isotonic to the solution inside of the cell.

· Hypertonic-If the salt solution inside of the cell is .9% salt (99.1 % water) and the solution outside of the cell is 10% salt (90 % water), the water inside of the cell will leave causing the RBC to shrink. The salt solution is hypertonic to the cell and so H2O leaves the cell.

·  Hypotonic- If the salt solution inside of the cell is .9% salt (99.1 % water) and the outside of the cell is pure water (no particles), the outside water will enter the cell, causing the RBC to burst (hemolysis). The pure H2O is hypotonic relative to the cell.

· Example: Egg experiment: The egg was first placed in vinegar. A chemical reaction (bubbling) was caused and the outer membrane deteriorated. Then it was placed in Karo Syrup, which is a sugar solution. When taken out of the sugar solution we were able to observe the egg. It was lighter, softer (mushy), and brown because the water in the egg left. The sugar solution is hypertonic to the cell/egg and so H2O leaves the cell.  The next step was placing the egg in pure water. The water outside entered the egg which made the cell even bigger (eventually causing it to explode.) The pure H2O is hypotonic relative to the egg. 

b. Facilitated Diffusion- membrane molecules help move molecules from high to low concentration.

2. Active Transport-requires energy
· It is the movement of materials from an area of low concentration to an area of high concentration with the expenditure of energy. (Ex: water-fresh water organism)

· Membrane proteins do the job (Pumps)

· Endocytosis-cells take in large molecules

· Exocytosis-cells let out large molecules
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E. Cell to Cell Communication:

1. Receptors (proteins)-recognize chemical symbols

a. Chemical message

b. Receptors recognize message by the shape of the molecule acting as a message. The message must “fit” the receptor. 

c. To block the message from getting through-the receptor may be blocked. This is accomplished by attaching another molecule (“blocker”) which prevents the message from attaching itself to the receptor. 

VIII. How is the microscope used?

A. Microscope-Compound Light Microscope
1. Magnification 

a. Total Magnification = ocular (eye piece) x objective  

· Low Power: 10x X 10x = 100x

· High Power: 10x X 40x = 400x

B. Resolution-the ability to distinguish between two points

C. Parts of Microscope

1. Light (illuminator) System: mirror (light bulb), diaphragm

2. Optical System: lenses (ocular, objective)

3. Mechanical System: base, arm, stage, clips, body tube, nosepiece, adjustment knobs

D. Microscope Experiment

· When we observed the letter “e” on the microscope the image was upside down and backwards. This occurs because the lenses turn the image upside down and the mirror flips it.
E. Shift from Low Power – High Power

· When you shift the objectives from low to high power, only the center portion of the field of view is visible
· ¼ amount of light is let under high power

· ¼ field of view of low power is seen in high power

· High power is less clear however, more magnified.

F. Measurement

1. Field of View under Low Power = 1.3 mm

a. mm = micron, micronmeter, micrometer etc.

G. What are some tools of the biologists?

	Light Microscope

“Work-Horse of Lab”
	Electron Microscope

	Light through specimen
	Electron (e-) beams pass through specimen

	Max. Magnification: 1000x
	Max. Magnification: hundred of thousands x

	Lenses-glass
	Electro magnets

	Living cells
	Dead cells (dried, dehydrated, embedded in wax/plastic and then sliced into thin sections)


IX. What is the Chemistry of Life?
A. Chemistry

1. Study of matter and changes it undergoes – (reactions)

a. Matter-anything that has mass and volume (occupies space)

b. 2 categories of matter

i. Substances

ii. Mixtures

c. 2 types of substances
i. Elements-one type of atom-cannot be broken down chemically (N2, S, H2)
ii. Compound-two or more types of atoms-can be broken down chemically (H2O, CO2, C6H12O6)
d. Atom-smallest unit of an element that retains the properties of that element.

	Subatomic Particles
	Symbol
	Charge

	Protons
	P
	+

	Neutrons
	n
	0

	Electrons
	e-
	-


· The protons and neutrons are found in the nucleus
· The electrons surround the nucleus in shells/clouds

e. Chemical Reactions-atoms form or break bonds
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                    YIELD

                  Materials/Reactants             Products
WHY DO ATOMS REACT?

f. Atoms “want” stability: 8 e- in outer shell (exception 1st shell) – STABLE OCTET
g. Two types of chemical bonds

i. Ionic- found more commonly in inorganic substances.
Na (sodium)






Cl (Chlorine)

2) 8) 1)


Transfer electrons 1 to 7

7(8( 2(


Sodium lost an electron so it becomes positive.             Chlorine gained an electron so it becomes negative.


+ Na 2) 8)




                  8( 8( 2(-Cl

This sodium and chlorine are going to attract to each other-“opposites attract”. Once they have an attraction they form an Ionic bond.

ii. Covalent- sharing of electrons, found in organic substances
CH4
Carbon = 4e-
1 e- per hydrogen
4H = 4e-
4e- (from carbon) + 4e- (from hydrogen) = 8e-
CH4
           Each bar is 2e-
           2 times 4 = 8e-
X. What are living organisms made of?

A. Biochemistry- Chemistry of living things

· 99%- C (carbon), H (hydrogen), N (nitrogen), O (oxygen), P (phosphorus), S (sulfur) – CHNOPS

· 1%- Fe (iron), I (iodine), Ca (calcium), Na (sodium), Cl (chlorine) K (potassium), Z (zinc)

B. Organic vs. Inorganic

1. Organic- contains carbon and usually hydrogen

2. Inorganic- do not contain carbon (Carbon dioxide is inorganic because ot doesn’t have hydrogen)

C. Inorganic chemistry
1. WATER
a. 90% of our body is made up of water

b. Universal solvent- water dissolves materials
c. Stable
d. Biological process takes place in H2O
e. Dehydration synthesis, hydrolysis
f. Water is sticky- adhesion and cohesion
g. High specific heat

2. Acids and Base

a. PH scale- determines whether something is an acid or a base.

· 1-6: acid (ex: orange juice)

· 7: neutral: HOH (ex: H2O)

· 8-14: base (ex: ammonia, oven cleaner, soap)

3. Rocks and Minerals

4. Gases- 02, N2, H2, CO2
D. Experiment-Demo

1. Inorganic- fast, ionic bonding

2. Organic- slow, covalent bonding

We started with sugar + H2SO4                 C + H2O + heat

· They both bubbled- chemical reaction 

XI. What organic chemicals are living organisms made of?

A. Carbohydrates

1. Elements: Carbon (C), Hydrogen (H), Oxygen (O)

· Ratio: 2 hydrogen: 1 oxygen 

Examples: C6H12O6, C12H22O11
2. Building Blocks: Glucose/Simple Sugars/Monosaccharide/ C6H12O6
3. Monosaccharide

a. Properties:

· Good source of energy

· Soluble

· Sweet

b. Isomers: Same molecule formula but different structural formulas

· Glucose (hexagon shaped)

· Fructose (Pentagon shaped)

· Galactose 

c. Monosaccharides: Building block of carbohydrates

4. Disaccharides: Two monosaccharides

 
   C12H22O11                                            Expected: C12H24O12






 Actual: C12H22O11 + H2O (water)

a. Dehydration Synthesis: This is the process when small molecules are combined to make a larger molecule by removing water.

C6H12O6 + C6H12O6                                         C12H22O11 + H2O

b. Hydrolysis: This is the process when a larger molecule is broken down into two smaller molecules by adding water.

C12H22O11 + H2O                              C6H12O6 + C6H12O6
5. Polysaccharides: They are formed or separated by dehydration synthesis or hydrolysis. 

· Functional:

a.   Starch: plants-storage form of carbohydrates (insoluble/high energy)

b. Glycogen: animals-storage form of glucose

· Structural: 

c. Cellulose: plants-located on cell wall

d. Chitin: animals-exoskeleton (outer skeletal) of arthropods (joint feet) 

B. Lipids- fats, oils (waxes, steroids) 
1. Elements: Carbon (C), Hydrogen (H), Oxygen (O)

· No special ration however there is more H than O.

2. Building Blocks: glycerol + 3 fatty acids

· Organic Acid Group = Carboxyl Group

· -COOH

       O

-C

          OH

3. Dehydration Synthesis & Hydrolysis

Glycerol + 3 fatty acids   Dehydration Synthesis  Lipid + 3H2O

                                       

Hydrolysis

4. Properties/Uses

· Insoluble (hydrophobic-hates water)

· Excellent source of energy/also storage

· Protection: (1) insulation, (2) cushion shock absorber, (3) lubricant

· Makes up part of the cell membrane

	Saturated Fats
	Unsaturated Fats

	    H H H H H

H-C-C-C-C-C = O

    H H  H H H       OH


	                      H

H-C = C-C = C-C = O

                               OH



	Single, covalent bond between carbons only 
	Double or triple covalent bonds between carbon atoms

	Filled to capacity with H
	Not filled to capacity with H

	FATS-solid at room temperature
	OILS- liquid at room temperature

	Unhealthy
	Healthy

	· Red meat

· Whole milk products
	· Vegetable, Fish, Poultry

· Skim milk products 


5. Essential fatty acids-necessary in diet

6. Saturated Vs. Unsaturated

C. Nucleic Acids-DNA & RNA

1. Elements: Carbon (C), Hydrogen (H), Oxygen (O), Nitrogen (N), Phosphorous (P)

2. Building Blocks: Nucleotides

D. Proteins
1. Elements: Carbon (C), Hydrogen (H), Oxygen (O), Nitrogen (N), Sulfur (S)

2. Building Blocks: Amino acid


Amino Group                                 Carboxyl Group (acidic) 

                               Variable 

                             Side Chain

· 20 different amino acids in humans

· 8 essential amino acids – cannot be made by body – must be made in diet

3. Dehydration Synthesis & Hydrolysis 

· Peptide Bond: covalent bond between two amino acids

· Polypeptide: chain of amino acids (has many peptide bonds in it)

· Polymer: long chain of repeating subunits

· Monomer: individual subunits


4. Types

a. Structural: hair, nails, muscle, teeth, bone, skin 

b. Functional: cell membrane (transport, receptors), hemoglobin (transports oxygen), antibodies (fights infection), enzymes (protein catalysts-control reaction)

5. Proteins come in many structures/shapes. It is determined by the number, order, and kind of amino acids in the chain. One or more polypeptide chains twist around itself in a three-dimensional shape. 

6. ENZYMES: Protein catalyst = controls the rate of (organic) chemical reactions.

a. Amino acids, one or more polypeptide chains

b. Enzymes may be protein only, or a protein and non portion – Vitamins!

c. Highly specific (right enzyme to work on right substrate)

d. Substrate- material the enzyme acts on

e. Active Site- part of the enzyme that acts on the substrate

f. Substrate must “fit” into the active site of enzyme (shape)

g. Enzyme is unchanged by the reaction-therefore is it reusable and needed only in small amounts. 


h. Factors that affect enzyme activity

i. Temperature
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Because the enzyme was denatured its shape permanently changed. Now the substrate no longer fits.

ii. PH
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On either side of the PH optimum, the enzyme activity drops because the shape of the enzyme changed.
iii. Concentration




      The enzyme concentration is constant. (Maintain level is saturated.)
XII. What is Ecology?

A. Ecology- the study of the interaction between organism and their environment.

1. Population​- all the members of a given species in a given area

a. atoms-molecules-organelle-cell-tissue-organ-organ system-ORGANISM-population-community-ecosystem-biosphere

2. Community-all the populations in a given area

3. Ecosystem-the living community and physical environment functioning together as an independent and relatively stable system

4. Biosphere-the portion of earth where life exists-composed of numerous stable ecosystems

B. Ecosystem-structural and functional unit of ecology 
· Living community-biotic factors
· Physical environment-abiotic factors
· “Energy Flows  + Matter Cycles”
· Energy Flows-constant energy supply (sun), where the living system is capable of incorporating it (plants). 
· Matter Cycles-cycling of matter between organisms and the environment.
1. Abiotic Factors

· Water-amount of moisture

· Temperature Range

· Gases-O2, C02, N2
· PH

· Light intensity

· Type of substratum-rock, soil

· Available inorganic substances-minerals, salts

2. Limiting Factors-determine what organisms can grow in a given area (temperature, salt solution etc.)

3. Biotic Factors-all the living things that directly or indirectly effect the environment: organisms, parts of organisms, interactions, wastes
a. Nutritional Relationships

i. autotroph-synthesize own food from inorganic compound and energy (sunlight)

ii. heterotroph-organic food from others

1. saprophytes-live on dead matter (ex: heterotrophic plants-Venus fly trap, fungi, bacteria)

2. Herbivores-plant eaters

3. Omnivores-plant and meat eaters

4. Carnivores-meat eaters

· predator (kills and conquers), prey (the killed), scavenger (eats the animal that someone else killed
b. Symbiotic Relationships (Symbiosis)

	Symbiotic Relationships/Symbiosis

	Relationship
	Effect

	Commensalism
	+, 0

One gains and nothing happens to the other (Ex: Shark and Remora)

	Mutualism
	+,+

Both gain 

(algae and fungus)

	Parasitism
	+,-

One gains the other loses. The parasite eats off the host. (Ex: fungi and foot, flee and dog)


c. Competition-struggle among organisms for resources 

· Keeps species in check

· Size of population varies with resource availability (ex: seasons)

· Limiting Factors-limit population

d. Carrying Capacity-number of organisms of a species ecosystem can support

e. Biodiversity-degree of variation of species in an ecosystem. The greater the biodiversity the greater stability of an ecosystem.

f. Ecological Niche-role of organism in environment-address and occupation

· Only one species can occupy a niche.

C. Energy Flow Relationship-life activities require energy expenditure

1. Food Chain

· Simplistic representation of energy flow: Sun-Plant-Animal1-Animal2 

· The arrows represent the energy flow. 

· The amount of energy is different in each generation. It starts out with 100% from the sun. However, the plants only get 10% of it. Then the animal1 gets 1% and animal2 gets .1% and so forth. The energy is lost from one level to the next because each organism in the chain uses some of the energy for its own growth. 
2. Food Web

· More complexity
· Sun-Plants- Animal2 Animal1

3. Energy Pyramid
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D. Material (Matter) Cycles-reuse/recycle materials

1. Carbon (H,O) Cycle

· Respiration – Photosynthesis: Carbon Dioxide

· Photosynthesis – Respiration: Oxygen

· End products: oxygen, glucose

2. Water (H2O) Cycle-must cycle throughout environment

· Precipitation – Evaporation – Condensation
· Photosynthesis/Respiration/excretion  

· Transpiration                                                occur also in living organisms
3. Nitrogen Cycle

· Decomposers/soil bacteria break down nitrogenous wastes into materials usable by autotrophs.

E. Ecosystem Formation

1. Ecosystems tend to change until a stable ecosystem is formed.

2. The type of ecosystem forms depends on the climate limitations of the geographic area.

3. Ecological Succession-replacement of one community by another until a stable stage (climax) is reached. 
· After disaster: pioneer organisms – shrubs – little trees – trees – new forest – ecosystem

· Series of habitat changes
· Ex: climax ecosystem in NY: temperature deciduous (lose leaves)
F. Biomes-major ecosystem
1. Two Major Biomes

a. Aquatic-fresh water and salt/marine water

b. Terrestrial-desert, forest, tundra, tiga

GOOOD LUCK!
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       Cytoplasm








Organelles are tiny organs and structures inside the cell/cytoplasm.





























The base of the pyramid is always the plant/autotroph/producers. Above that are the primary consumers (herbivores). Then comes the secondary consumers (carnivores) and so forth.





In order for it to be stable (happy) it can get rid of the 1 electron found in the outer shell, and then it will have 8 electrons in the outer shell.








It gained an electron from the sodium. Because it gained an electron it becomes negative.








