Fall Semester Review Guide for each chapter (answers)
Chapter 1
1.  Science is a system of knowledge and the methods you use to find that knowledge
2. Scientific method:  
a. Ask a question/make observations
b. Form a hypothesis
c. Test the hypothesis/perform an experiment
d. Analyze results
e. Draw conclusions
f. Communicate results
3. A hypothesis is a proposed answer for a scientific question
4. Biology is the study of all forms of life.
5. Made of cells, metabolize (need for energy), respond to the environment, reproduce
6. An observation is using your senses to study the world
7. A theory is a proposed explanation for a wide range of observations and experimental results that is supported by a wide range of evidence.
8. You would have a control, independent variable, dependent variable (measured), and constant.  The experiment must be one where variables are able to be tested.
9. Metabolism is the chemical process that builds up or breaks down materials
10. Homeostasis is maintaining a stable internal environment
11. A scientific law won’t change
12. Independent variable is manipulated, or changed, while a dependent variables are measured during an experiment (they are the experimental data)
13. Numbers
14. Wear safety goggles, a lab apron, hair is pulled back, no horseplay, no food, wear gloves when handling hazardous materials

Chapter 2
1. Nucleus has protons (+) and neutrons (no charge) while electrons (-) are outside the nucleus
2. valence electrons
3. atomic number – # of protons (also the same number of electrons) but atomic mass is the # of protons and neutrons
4. protons
5. covalent bond – share a pair of electrons; ionic bond – oppositely charged ions; hydrogen bonds are very weak
6. see p.38
7. see p.39
8. see p.41
9. hydrogen bond
10. solution = solute + solvent; solute = what is being dissolved in a solvent; solvent = substance present in the greatest amount
11. an enzyme is a catalyst that speeds up a chemical reaction by lowering its activation energy
12. substrate is the specific reactant that an enzyme acts on; active site is where the substrate binds to the enzyme; product is what’s released
13.temperature, size, and shape
14.lock and key (induced fit)
15. nucleic acid (make proteins), carbohydrate (broken down for energy), lipid (some are broken down for energy while others are a part of a cell’s structure), and protein (energy)
16. made of carbon
17. lipid – nonpolar molecules that include fats, oils, and cholesterol; used for protection, energy, and warmth
18. DNA: double-stranded, deoxyribose sugar, thymine; RNA: single-stranded, ribose sugar, uracil
19. Monosaccharide – simple sugar (monomer) ex: glucose; disaccharide – 2 monosaccharides; polysaccharide – more than 2 monosaccharides (ex: starch, cellulose)
20. Water is a polar molecule with hydrogen bonds, high specific heat, cohesion, and adhesion
21. pH is a solution’s acidity that is measured on a pH scale (0 is the most acidic, 7 is neutral, 14 is the most basic)
22. acid: 0 – 6, base: 8-14, neutral: 7
23. neutral solution
Chapter 3
1. prokaryotic cells do not have a nucleus or membrane-bound organelles; eukaryotic cells do
2. Plant cells have a square shape, cell wall, chloroplasts, and a large central vacuole.  Animal cells are round, don’t have a cell wall or chloroplasts, and have small vacuoles 
3. A cell is small because of structure vs. function.  
4. See p.74
5. Cell theory:
a. All organisms are made of cells
b. All existing cells are produced by other living cells
c. The cell is the most basic unit of life
6. Organelles
a. Nucleus: storehouse for genetic information
b. Cell membrane: forms a boundary between a cell and the outside environment and controls the passage of materials into and out of the cell
c. Mitochondria: supplies energy to the cell
d. Endoplasmic reticulum:  produces proteins and lipids
e. Golgi apparatus:  process, sort, and deliver proteins
f. Lysosome:  defend a cell from invading bacteria and viruses, break down damaged or worn-out cell parts
g.  Ribosome:  link amino acids together to form proteins
h.  Centriole:  help with cell division
i.  Vacuole: stores materials needed by the cell
j.  Cytoskeleton:  provide cell structure and shape
k.  Chloroplast:  carry out photosynthesis
l.  Cell wall: provide structure and shape to a plant cell


7. Solution types:
i. hypertonic solution:  water will flow out of the cell causing it to shrivel or die because there’s a higher concentration of dissolved particles outside the cell
ii. hypotonic solution:  water enters the cell and can eventually burst because there’s a lower concentration of dissolved particles outside the cell 
iii. isotonic solution:  same concentration of dissolved particles inside and outside the cell
8. see p.82
9.  During active transport, a cell uses energy to move substances against a concentration gradient (from lower to higher concentration).  Passive transport doesn’t require energy because substances are moved across the concentration gradient.
10. Endocytosis is the process of taking liquids or fairly large molecules into a cell by engulfing them in a membrane.  Exocytosis is the release of substances out of a cell by the fusion of a vesicle with the membrane.
11. Passive transport:
	Diffusion: with the concentration gradient
	Osmosis: with the concentration gradient
	Facilitated diffusion: with the concentration gradient
Active transport:
	Sodium-potassium pump: against the concentration gradient
	Exocytosis:  against the concentration gradient
	Endocytosis: against the concentration gradient

Chapter 4
[bookmark: _GoBack]1.  A producer is an organism that obtains its energy from sunlight or inorganic chemicals
2.  heterotrophs
3.  sunlight
4.  Chlorophyll is a molecule found in chloroplasts that absorbs some of the energy in visible light.  The green color of plants comes from the reflection of light’s green wavelength by chlorophyll.
5.  sun
6.  Glucose is formed in the light-independent reactions, also known as the Calvin cycle.
7.  Stage 1:  Light-dependent reactions where chlorophyll absorbs energy from sunlight.  Water molecules are broken down and oxygen is released.  This takes place in the thylakoids. Stage 2:  Light-independent reactions where carbon dioxide is used to build larger molecules including glucose.  This takes place in the stroma.
8.  light, temperature, and amount of carbon dioxide
9.  Glycolosis:  splits glucose into 2 3-carbon molecules and makes two molecules of ATP.  This takes place in the cytoplasm.  Krebs cycle:  3-carbon molecules are broken down and ATP is made.  Carbon dioxide is given off as a waste product.  Energy is transferred to the electron transport chain.  This takes place in the matrix.  Electron transport chain:  a large number of ATP molecules are made.  Water molecules are made.  This takes place in and across the inner membrane of the mitochondria.
10.  a) glucose is split	b)ATP is produced	c)2 3-carbon molecules are produced
11. Cellular respiration releases chemical energy from sugars and other carbon-based molecules to make ATP when oxygen is present. 
12.  Cellular respiration takes place in the mitochondrion.  It starts in the matrix and ends in the inner mitochondrial membrane.
13.  Aerobic requires oxygen while anaerobic does not.
14.  Anaerobic fermentation allows glycolysis to continue producing ATP when oxygen is unavailable.  Aerobic cellular respiration requires oxygen.
15.  energy
16.  6CO2 + 6H20 -> C6H12O6 + 602
17.  C6H12O6 + 602 -> 6CO2 + 6H20
18.  photosynthesis



Chapter 5
1.  see p. 134
2.  Mitosis is where the nucleus divides while cytokinesis is where the cytoplasm divides.
3.  the rate at which your cells divide is linked to your body’s need for those cells
4.  the ratio of volume to surface area
5.  Cells need to be small in order to have good surface area to volume ratios
6.  See p.139
7.  Prophase, Metaphase, Anaphase, Telophase
8.  See p.141
9.  A cell can become cancerous
10.  Benign:  cancer cells remain clustered together.  Malignant:  the cancer cells break away, or metastasize, and can be carried to other parts of the body.
11.  tobacco smoke, some air pollutants, and certain viruses
12.  Binary fission is the asexual reproduction of a single-celled organism by division into roughly two equal parts.  Binary fission and mitosis have roughly equal results.  The both form two daughter cells that are genetically identical to the parent cell.  
13. don’t need a mate, works in favorable environments, offspring are well suited to their environment
14.  budding, fragmentation, and vegetative reproduction
15.  cells -> tissues -> organs -> organ systems -> organism
16.  cell differentiation
17.  a cell’s location within the embryo helps determine how it will differentiate
18.  totipotent:  origin is fertilized cell that can give rise to all cells; pluripotent:  origin is an embryonic stem cell that can give rise to almost any cell; multipotent:  origin is an adult stem cell that can give rise to closely related cells
19.  totipotent, pluripotent, multipotent
20.  See p.155
21.  advantage:  they can be taken from a paient, grown in culture, and put back into the patient so the risk of rejection is very low; disadvantage:  they are few in number, difficult to isolate, and sometimes tricky to grow


Ch. 6 and 7
1. somatic cells:  example is body cells, diploid, mitosis; gametes:  egg or sperm cells, haploid, meiosis
2.  autosomes are chromosome pairs 1 through 22; sex chromosomes are the 23rd pair
3.  diploid cells have two copies of each chromosome; haploid cells have only one copy of each chromosome
4.  18
5.  Mitosis:  produces genetically identical cells, results in diploid cells, takes place throughout an organism’s lifetime, and is involved in sexual reproduction; Meiosis:  produces genetically unique cells, results in haploid cells, takes place only at certain times in an organism’s life cycle, and is involved in sexual reproduction
6.  the gamete need to haploid so that it can produce a offspring with normal genetics
7.  see p.173
8.  see p. 175
9.  prophase I
10.  Meiosis I divides homologous chromosomes producing two haploid cells with duplicated chromosomes; Meiosis II divides sister chromatids and results in undoubled chromosomes
11.  Gametogenesis in males produces sperm (spermatogenesis) while it produces eggs in females (oogenesis) 
12.  Mendel is known as the father of genetics because he used pea plants to discover heredity units.
13.  patterns of inheritance
14.  ancestors are genetically uniform 
15.  allele is any alternative forms of a gene that may occur at a specific locus; gene is a piece of DNA that provides a set of instructions to a cell to make a certain protein
16.  a) homozygous is two of the same alleles at a specific locus; heterozygous is two different alleles at a specific locus b) genotype is the genetic exoression of a trait; phenotype is the physical expression of a trait c) dominant is the allele that is expressed when two different alleles or two dominant alleles are present; recessive is the allele only expressed if two copies are present d) monohybrid cross tests one trait; dihybrid cross tests two traits e) Law of segregation states that organisms inherit two copies of each gene (one from each parent) and that organisms donate only one copy of each gene in their gamets; Law of independent assortment states that allele pairs separate independently of each other during gamete formation (meiosis)



17.  FF, Ff = freckles; ff = no freckles 
F                  f
  F         FF	Ff	Genotypes:  FF, Ff, ff  (1:2:1 ratio)	
  f	Ff	ff	Phenotypes:  freckles, no freckles (3:1 ratio)
18.  Sexual reproduction gives rise to a great deal of genetic variation within a species due to independent assortment of chromosomes during meiosis and the random fertilization of gametes
19.  Crossing over results in new combinations of genes
20.  When two genes are located in close proximity on the same chromosome, they are considered linked, and their alleles tend to be transmitted through meiosis together.
21.  Ff
22.  their baby would have a 25% chance of having the disease
23.  incomplete dominance is when neither allele is completely dominant; codominance is when neither allele is dominant or recessive 
24.  X-linked inheritance means that the gene causing the trait or the disorder is located on the X chromosome.
25.  X-linked genes are never passed from father to son.
26.  RR = red eyes; RW = red and white eyes; WW = white eyes
	R	W
W	RW	WW		0% red eyes
W 	RW	WW		50% white eyes
27.  AB = IAIB; O = ii
	IA	IB
  I	IAi	IBi		genotypes: IAi and IBi
  I	IAi	IBi		phenotypes:  A and B blood type
28.  Human eye color is an example of a polygenic trait.  BEY1 dominant is brown, recessive is blue; BEY2 dominant is brown, recessive is blue; GEY dominant is green, recessive is blue
29.  A karyotype can show changes in chromosomes, the loss of part of a chromosome, the distances between genes on a chromosome, and the possible location of a gene on a chromosome.
30.  a) white square; b) colored  square; c) half colored square; d) white circle; e) colored circle; f) half colored circle
31.  autosomal recessive
Chapter 8
1.  nucleotides
2.  phosphate group, deoxyribose sugar, and nitrogen base
3.  pyrimidines = single ring (thymine and cytosine); purines = double ring (adenine and guanine)
4.  see p. 233
5.  hydrogen bonds, covalent bonds
6.  the double helix model for DNA with complementary base pairs
7.  she showed x-ray photographs that proved DNA was a double helix
8.  (skipped on study guide)
9.  T = A; C = G
10.  Due to the arrangement of their molecules, only A can form a unique bond with T, and C with G
11.  1) DNA unzips, base pairs separate so replication can begin on both strands at the same time. 2) Nucleotides pair with exposed bases on the template strand 3) 2 identical DNA molecules are formed
12.  DNA helicase
13.  bond the new nucleotides together, detect and fix errors in nucleotide pairing  
14.  DNA polymerase can detect if the wrong nucleotide is added to the new strand, remove the incorrect nucleotide, and replace it with the correct one.
15.  more replication forks = faster replication
16.  during S stage
17.  nucleus
18.  their nitrogen-containing bases differ from each other
19.  to ensure that cells produce the correct amounts of proteins when they need them
20.  transcription converts a DNA message into RNA
21.  without
22.  after protein-coding DNA is transcribed to mRNA
23.  introns
24.  a mutation in which one nucleotide is substituted for another
25.  point mutation, frameshift mutation (which includes insertions and deletions)
26.  DNA:  double-stranded, deoxyribose sugar, thymine; RNA:  single-stranded, ribose sugar, uracil
27.  mRNA – intermediate message translated to form a protein; rRNA – forms part of ribosomes;     tRNA – brings amino acids from the cytoplasm to ribosomes to make proteins  
28.  codon
29.  1) a large transcription complex is made of RNA polymerase and other proteins recognize the start of a gene and begin to unwind the segment of DNA. 2) RNA polymerase uses one strand of the DNA as a template.  RNA nucleotides form complementary base pairs with the DNA template.  The growing RNA strand hangs freely as its transcribed.  The DNA strand closes back together.  3) RNA strand separates from the DNA and the transcription complex falls apart.
30.  RNA polymerase
31.  Replication is where DNA makes complimentary strand of DNA; transcription is where DNA makes a complimentary strand of RNA.
32.  codons code for a specific amino acid; each codon is a 3 letter sequence matched to it)
33.  transcription occurs in the nucleus; translation occurs in the cytoplasm
34.  see p.246
35.  different
36.  introns are nucleotide segments that intervene or occur between exons; exons are nucleotides that code for parts of the protein
37.  chromosomal mutations- during meiosis problems can occur during crossing over (ex:  gene duplication and translocation); gene mutations- point mutation where one nucleotide is substituted for another and frameshift mutation (insertion or deletion)
38.  insertion or deletion
39.  Replication:  TAG CTC GGG AAT TAA
Transcription:	  AUC GAG CCC UUA AUU
Translation:          Ile-Glu-Pro-Leu-Ile







