Biology 12

Midterm Outline

Cell Biology


cell membrane, cell wall, cellular respiration, chloroplast, chromatin, chromosome, cristae, cytoplasm,

cytoskeleton, Golgi bodies, lysosome, matrix, mitochondria, nuclear envelope, nuclear pore, nucleolus,

nucleus, organelle, polysome, ribosome, rough endoplasmic reticulum, smooth endoplasmic reticulum,

vacuole, vesicle
describe the following cell structures and their functions:

– cell membrane

– cell wall

– chloroplast

– cytoskeleton

– cytoplasm

– Golgi bodies

– lysosomes

– mitochondria – including cristae and matrix

– nucleus – including nuclear pore, nucleolus, chromatin,

nuclear envelope, and chromosomes

– ribosomes (polysomes)

– smooth and rough endoplasmic reticulum

– vacuoles

– vesicles

state the balanced chemical equation for cellular respiration
describe how the following organelles function to compartmentalize the cell and move materials 
through it:

– rough and smooth endoplasmic reticulum

– vesicles

– Golgi bodies

– cell membrane

identify cell structures depicted in diagrams and electron micrographs
acid, acid (carboxyl) group, adenine, adenosine triphosphate (ATP), alpha helix, amine group, amino acid,

base, beta pleated sheet, bonding, buffer, carbohydrate, cellulose, complementary base pairing, cytosine,

dehydration synthesis, deoxyribonucleic acid (DNA), deoxyribose, dipeptide, disaccharide, double helix,

glucose, glycerol, guanine, glycogen, hemoglobin, hydrogen bonding, hydrolysis, lipid, lubricant, maltose,

monomer, monosaccharide, neutral fat, nitrogenous base, nucleic acids, nucleotide, organic, peptide bond, pH, phosphate, phospholipid, polarity, polymer, polypeptide, polysaccharide, primary structure, protein, quaternary structure, R-group, ribonucleic acid (RNA), ribose, saturated fatty acid, secondary structure, solvent, starch, steroid, sugar-phosphate backbone, temperature regulator, tertiary structure, thymine, unsaturated fatty acid, uracil

describe the role of water as a solvent, temperature regulator, and lubricant

describe how the polarity of the water molecule results in hydrogen bonding
differentiate among acids, bases, and buffers

describe the importance of pH to biological systems in the human body

demonstrate a knowledge of dehydration synthesis and hydrolysis as applied to organic monomers 
and polymers

differentiate among carbohydrates, lipids, proteins, and nucleic acids with respect to chemical 
structure

recognize the following molecules in structural diagrams:

– adenosine triphosphate (ATP)

– deoxyribonucleic acid (DNA)

– disaccharide

– glucose

– glycerol

– hemoglobin

– monosaccharide

– neutral fat

– phospholipid

– polysaccharide (starch, glycogen, and cellulose)

– ribose

– RNA

– saturated and unsaturated fatty acids

– steroids

recognize the empirical formula of a monosaccharide as CnH2nOn 

list the main functions of carbohydrates

differentiate among monosaccharides (e.g., glucose), disaccharides (e.g., maltose), and 
polysaccharides

differentiate among starch, cellulose, and glycogen with respect to

– function

– type of bonding

– level of branching

describe the location, structure, and function of the following in the human body:

– neutral fats

– steroids

– phospholipids

compare saturated and unsaturated fatty acids in terms of molecular structure

list the major functions of proteins

draw a generalized amino acid and identify the amine, acid (carboxyl), and R-groups

identify the peptide bonds in dipeptides and polypeptides
differentiate among the following levels of protein organization with respect to structure and types 
of bonding:

– primary

– secondary (alpha helix, beta pleated sheet)

– tertiary

– quaternary (e.g., hemoglobin)

list the major functions of nucleic acids (RNA and DNA)

name the four nitrogenous bases in ribonucleic acid (RNA) and

describe the structure of RNA using the following terms:

– nucleotide (ribose, phosphate, nitrogenous base, adenine,

uracil, cytosine, guanine)

– linear, single stranded

– sugar-phosphate backbone

name the four nitrogenous bases in DNA and describe the structure of DNA using the following 
terms:

– nucleotide (deoxyribose, phosphate, nitrogenous base, adenine,  thymine, cytosine, guanine)

– complementary base pairing

– double helix

– hydrogen bonding

– sugar-phosphate backbone

compare the general structural composition of DNA and RNA

relate the general structure of the ATP molecule to its role as the “energy currency” of cells

complementary base pairing, DNA helicase, DNA polymerase, nucleotides, recombinant DNA, replication,

semi-conservative replication

describe the three steps in the semi–conservative replication of DNA:

– “unzipping” (DNA helicase)

– complementary base pairing (DNA polymerase)

– joining of adjacent nucleotides (DNA polymerase)

describe the purpose of DNA replication

identify the site of DNA replication within the cell
define recombinant DNA
describe a minimum of three uses for recombinant DNA

amino acid, anti-codon, codon, DNA sequence (genetic code), elongation, environmental mutagen, genetic disorder, initiation, messenger RNA (mRNA), mutation, polypeptide chain, ribosomes, termination, transcription, transfer RNA (tRNA), translation

identify the roles of DNA, messenger RNA (mRNA), transfer RNA (tRNA), and ribosomes in the processes 
of transcription and translation, including initiation, elongation, and termination

determine the sequence of amino acids coded for by a specific DNA sequence (genetic code), given a 
table of mRNA codons

identify the complementary nature of the mRNA codon and the tRNA anti-codon
give examples of two environmental mutagens that can cause mutations in humans

use examples to explain how mutations in DNA change the sequence of amino acids in a polypeptide 
chain, and as a result may lead to genetic disorders


active transport, carbohydrates, carrier protein, cell membrane, channel protein, cholesterol, concentration gradient, diffusion, endocytosis, exocytosis, facilitated transport, fluid-mosaic membrane model, glycolipid, glycoprotein, hydrophilic, hydrophobic, hypertonic, hypotonic, isotonic, osmosis, passive transport processes, phagocytosis, phospholipid, phospholipid bilayer, pinocytosis, pressure gradient, protein, selectively permeable, surface area-to-volume ratio, tonicity

apply knowledge of organic molecules – including phospholipids, proteins, glycoproteins, glycolipids,

carbohydrates, and cholesterol – to explain the structure and function of the fluid-mosaic membrane model

identify the hydrophobic and hydrophilic regions of the phospholipid bilayer

explain why the cell membrane is described as “selectively permeable”

describe passive transport processes including diffusion, osmosis, and facilitated transport

explain factors that affect the rate of diffusion across a cell membrane (e.g., temperature, size of 
molecule, charge of molecule, concentration gradient, pressure gradient)

predict the effects of hypertonic, isotonic, and hypotonic environments on osmosis in animal cells

describe active transport processes including active transport, endocytosis (phagocytosis and 
pinocytosis), and exocytosis

compare specific transport processes – including diffusion, osmosis, facilitated transport, active 
transport, endocytosis, and exocytosis – in terms of

– concentration gradient

– use of channel or carrier protein

– use of energy

– types/sizes of molecules transported

devise an experiment using the scientific method (e.g., to investigate the tonicity of cells)
differentiate between cells that have a high or low surface area-to-volume ratio

demonstrate an understanding of the significance of surface area-to-volume ratio in cell size

activation energy, biochemical reaction, coenzyme, competitive inhibitor, enzyme, enzyme activity, enzyme concentration, heavy metal, induced fit model, metabolism, non-competitive inhibitor, pH, proteins, substrate, substrate concentration, thyroid, thyroxin, vitamins

explain the following terms: metabolism, enzyme, substrate, coenzyme, activation energy

use graphs to identify the role of enzymes in lowering the activation energy of a biochemical reaction
explain models of enzymatic action (e.g., induced fit, lock and key)
differentiate between the roles of enzymes and coenzymes in biochemical reactions
identify the role of vitamins as coenzymes

apply knowledge of proteins to explain the effects on enzyme activity of pH, temperature, substrate 
concentration, enzyme concentration, competitive inhibitors, and non-competitive inhibitors including heavy metals

identify the thyroid as the source gland for thyroxin, and relate the function of thyroxin to metabolism

Human Biology


absorption, anaerobic bacteria, anus, appendix, bile, capillary, cardiac sphincter, chemical digestion,

digestive enzyme, digestive tract, duodenum, emulsification, epiglottis, esophagus, gall bladder, gastric

juice, hydrochloric acid (HCl), insulin, intestinal juice, lacteals, large intestine (colon), lipase, liver, maltase,

microvillus, nuclease, pancreas, pancreatic amylase, pancreatic juice, pepsin, pepsinogen, peptidase,

peristalsis, pH, pharynx, physical digestion, protease, pyloric sphincter, rectum, salivary amylase, salivary

gland, salivary juice/saliva, small intestine, sodium bicarbonate, stomach, swallowing, trypsin, villus
identify and give functions for each of the following:

– mouth

– tongue

– teeth

– salivary glands

– pharynx

– epiglottis

– esophagus

– cardiac sphincter

– stomach

– pyloric sphincter

– duodenum

– liver

– gall bladder

– pancreas

– small intestine

– appendix

– large intestine (colon)

– rectum

– anus

describe swallowing and peristalsis
identify the pancreas as the source gland for insulin, and describe the function of  insulin in maintaining 
blood sugar levels

list at least six major functions of the liver
explain the role of bile in the emulsification of fats

describe how the small intestine is specialized for chemical and physical digestion  and absorption

describe the structure of the villus, including mircovilli, and explain the functions of  the capillaries and 
lacteals within it

describe the functions of anaerobic bacteria in the colon
relate the following digestive enzymes to their glandular sources and describe the digestive reactions they 
promote:

– salivary amylase

– pancreatic amylase

– lipase

– proteases (pepsinogen, pepsin, trypsin)

– peptidase

– maltase

– nuclease
describe the role of water as a component of digestive juices

describe the role of sodium bicarbonate in pancreatic juice
describe the role of hydrochloric acid (HCl) in gastric juice
describe the role of mucus in gastric juice
describe the importance of the pH level in various regions of the digestive tract
Cell Structure





Cell Compounds & Biological Molecules





DNA Replication





Protein Synthesis





Transport Across Cell Membrane





Enzymes





Digestive System
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