Biology Midterm Study Guide – Study This!!!!!!   
Access the new Biology wordpress for review activities that go with this study guide:

http://nshbiology.wordpress.surry.k12.nc.us
Types of Organic Molecules
· Carbohydrates- made of carbon, hydrogen and oxygen (2 hydrogen and 1 oxygen for every carbon) 

· Types of Carbohydrates

· Monosaccharides – simple sugars – Benedict’s Solution is used to test for

· Example: Glucose – immediate sources of energy for organisms

· Polysaccharides – complex sugars 

· Examples- 
· Glycogen- an energy storage molecule for mammals

· Starch – an energy storage molecule for plants – Iodine tests for
· Cellulose- used in the cell walls of plants

· Lipids- contain carbon, hydrogen and oxygen (many hydrogen carbon bonds and few oxygen carbon bonds)

· Commonly called fats and oils.

· Used for energy storage, insulation and protective coatings (esp. the cell membrane)
· Subunits are glycerol and fatty acids.
· A simple test for lipids is using a brown paper bag. (positive=translucent spot, negative=nothing)
· Proteins-contain carbon, hydrogen, oxygen and nitrogen

· Examples:

· Insulin – regulates blood sugar

· Enzymes- control rates of chemical reactions

· Hemoglobin- transports oxygen within red blood cells 

· Basic building blocks are amino acids.

· Proteins are also used for- building muscle tissue and providing immunity

· Biuret’s solution is used to test for proteins (positive=purple, negative=blue) 

· Enzyme- a type of protein that is used to speed up chemical reactions

· Enzymes are specific to a reaction and they are reuseable.

· Enzymes can be negatively affected by small changes in temperature and pH.

· enzymes are long chains of amino acids that are folded into a particular shape

· The shape determines the substrate the enzyme will act upon –Lock & Key

· Nucleic Acids- complex molecule that stores and transmits cellular information 

· Examples: DNA  and RNA

· Basic building blocks are nucleotides.

· Acids and Bases

· Acids produce hydrogen ions and have a pH below 7
· Bases produce hydroxide ions and have a pH above 7

· Strong acids and bases can be harmful to living organisms.
Cells and Cell Parts

· Cell- basic unit of all living things.

· Cell Organization – Cells( tissues ( organs ( organ systems 

· Prokaryotes- cells without membrane bound structures, much smaller in size than eukaryotes and have circular DNA strand – they still have ribosomes to make proteins - Example: Bacteria Cells

· Eukaryotes- cells with membrane bound structures, Have linear DNA strands found in a membrane bound nucleus

· Example: Plant, animal, fungi cells

· Organelles- smaller parts of a eukaryotic cell that have specific function

· Plasma membrane (cell membrane)- controls what enters and leaves a cell; Structure- a flexible, fluid like lipid bilayer, contains proteins that allow for the movement of certain molecules

· Cell Wall- an inflexible barrier that protects and gives plant cells support; Structure- a porous, fibrous structure made of cellulose

· Nucleus- control center of the cell- contains the directions to make proteins; Structure- contains chromatin (strands of DNA) 

· Ribosomes- sites of protein assembly; Structure- can be free floating or attached to the surface of a membrane called the ER, primary component is a RNA molecule

· Vacuoles- used for temporary storage of materials or water, much larger in plant cells

· Mitochondria- converts glucose into ATP ( energy that can be used by the cell); Structure- rod shaped with an inner membrane that is folded

· Plant cells vs. Animal cells

· Plant cells have chloroplasts, a cell wall and a large vacuole.

· Animal cells lack chloroplasts and cell walls and come in many shapes and sizes.

· The structure of an animal cell determines its function. 
· Plant cells form a cell plate during the last stage of division(telophase)
Cell Communication

· Nerve cells can send messages to other nerve cells using neurotransmitters.
· Other cells communicate using hormones(proteins that circulate through blood) – these hormones target specific cells that have receptor proteins in their cell membrane. Hormones and receptors fit together specifically like lock and key(similar to enzyme function).
· HOMEOSTASIS – maintaining stable internal conditions (accomplished through transport)
· Examples of homeostasis: Regulating water balance – achieved by transport, Regulation of blood glucose levels (insulin), Regulation of pH… 

· Cell membrane = Semipermeable membrane- allows some things to cross but not others

· Small molecules such as O2 and CO2 can diffuse across the membrane.

· Large molecules such as starch cannot.

· Diffusion- movement of molecules from an area of higher concentration to an area of lower concentration

· Osmosis- the diffusion of water across the cell membrane

· Types of solutions
· Distilled water (100% water) – cells placed in this type of water will gain water and swell up – animal cells will burst – plant cell walls prevent plants cells from bursting

· Saltwater – cells placed in saltwater will lose water and will shrink 

· If the dissolved substances are equal inside and outside the cell then cells will remain the same size – Example – blood cells in blood plasma.
· Passive transport- diffusion and osmosis and other methods of transport that do not require energy- molecules move from high concentration to low concentration
· Active transport- transport from areas of lower concentration to areas of higher concentration- requires energy 
[image: image1.png]ATP

high-energy bond




Cells and Energy
· ATP – source of energy for cell activities 

· ATP is converted into ADP and energy is released when the bonds between phosphate groups are broken.
· Photosynthesis - converting sunlight energy into chemical energy 
            light
Equation: CO2 + H2O ----------( C6H12O6+ O2
· Factors that affect the rate of photosynthesis: amount of light, color of light, amount of water, amount of CO2 , temperature 

· Cellular Respiration- converting of glucose into ATP

· Equation:
 C6H12O6+ O2 ( CO2 + H2O + ATP

· Aerobic respiration requires oxygen- creates the most ATP

· Anerobic respiration does not require oxygen- but creates only  2 ATP
· Types of Anerobic respiration

· Alcoholic Fermentation –performed by yeast and bacteria
· Lactic acid fermentation – performed by muscle cells when not enough oxygen is available – causes muscle soreness
EOC STUDY GUIDE PART TWO – STUDY THIS!!!!!


NAME: ___________________
Structure of DNA
· DNA- a very long molecule made of repeating subunits called nucleotides

· Nucleotides- have 3 parts--- sugar, phosphate group, and a nitrogen base

· 4 nitrogen bases found in DNA- 

· Adenine –A

· Guanine  - G

· Thymine –T

· Cytosine- C

· The nitrogen bases in DNA bond together using hydrogen bonds and form a zipper like structure. 

· A only pairs with T

· T only pairs with A
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C only pairs with G

· G only pairs with C

· RNA- single stranded, contains U’s instead of T’s, can leave the nucleus

· Watson and Crick- developed the double helix model of DNA

· Double helix- a long zipper that is twisted

· Mutation- any change in the DNA code

· Replication- the copying of DNA for the process of cell division

· Replication is semi-conservative meaning that every new strand of DNA formed is actually half old and half new.

· Replication must occur before the cell can divide into new body cells or reproductive cells.
Protein Synthesis
· Transcription- copying of DNA into mRNA (messenger RNA)

· DNA unzips at a particular location and the RNA nucleotides attach to DNA nucleotides 
· A mRNA (messenger RNA) strand is formed and it leaves the nucleus to travel to the ribosome.
· Translation- the mRNA code is converted into a sequence of amino acids by a tRNA (transfer RNA) , each 3 base pairs codes for a particular amino acid

· tRNA brings the correct amino acids to the ribosome

· A peptide bond forms between each amino acids.

· A long peptide chain is formed and is eventually folded into a protein. 

· Gene Regulation

· Different cells in the body produce different proteins for specific purposes.

· Cells also respond to their environment by producing different proteins. 
· Cancer results when genes are not regulated and cells divide uncontrollably. 
Cell Cycle
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Mitosis- the process in which 2 identical cells are made from 1 for the purpose of growth and replacement

· STEPS OF MITOSIS

· DNA replicates (copies) – chromosome copies pair up 
· DNA condenses and becomes more visible forming chromatids (Prophase); nuclear membrane disappears (Prophase)
· Chromosomes line up in middle (Metaphase)
· Chromatids (Copied chromosomes) spilt (Anaphase)
· Cell membrane pinches inward in animal cells (Telophase)
· Cell plate forms in plant cells that will eventually for cell wall 

· Reproduction

· Asexual Reproduction- single celled organisms such as bacteria reproduce this way—reproduction is rapid generating many organisms –but does not provide for genetic recombination  - uses mitosis
· Sexual Reproduction- two individuals required—reproduction not as quick but provides for genetic recombination – requires gametes (sex cells) – needs meiosis 
· Meiosis- the process of making sex cells also called gametes (either sperm or egg), the chromosome number is halved so that when sex cells join during fertilization the original number of chromosomes is conserved
Mitosis vs. Meiosis 

	Mitosis
	Both
	Meiosis

	Produces  2 cells
	Chromosome replication occurs prior to
	Produces 4 cells



	Diploid cells for diploid cells
	
	Diploid cells produce haploid cells

	Chromosome number remains the same
	
	Chromosome number is halved

	Cells divide once
	
	Cells divide twice


Sources of variation

· Crossing over- during meiosis homologous chromosomes line up and sometimes swap sections of their DNA, this ensures that the genetic code is mixed up—differences in genetic code can make for more fit individuals

· Law of Independent Assortment/ Random assortment of chromosomes - during meiosis there is no set way in which chromosomes are divided -  Humans have 23 pairs of chromosomes --- 1 chromosome of each pair must end up in a sex cell—but it does not matter which chromosome in the pair 

· Leads to the differences seen among siblings 

· Fertilization- joining of gametes from two sources 

· Mutations- change the DNA sequence (blue eye color) 

· Nondisjunction – occurs when chromosomes don’t separate properly during meiosis 

· Creates disorders such as Trisomy-21 also known as Down’s Syndrome
