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EXAM INFORMATION


Exam Format
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Section 1—60 Multiple-Choice Questions (MCQs)


 50% of Exam Score



 90 Minutes



Section 2—Six Free-Response Questions (FRQs)


(Two Long FRQs and Six Short FRQs)


 50% of Exam Score



 90 Minutes
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Unit Weightings on Exam
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1: Chemistry of Life 8–11%


2: Cell Structure and Function 10–13%


3: Cellular Energetics 12–16%


4: Cell Communication and the Cell Cycle 10–15%


5: Heredity 8–11%


6: Gene Expression and Regulation 12–16%


7: Natural Selection 13–20%


8: Ecology 10–15%
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Tips for Section I— 



Multiple-Choice Questions
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 Do NOT skip over the scenarios and/or diagrams presented in the stem of 



the question.


 Do NOT be afraid of organisms or genes you may not have heard of before.



 Do NOT be tempted by the “distractors.”



 DO pace yourself.



 DO answer every question.
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Tips for Section II— 



Free-Response Questions
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 Do NOT leave any questions blank.



 Do NOT make any contradictory statements.



 DO plan your approach to Section II.



 DO read each question carefully.



 DO pace yourself.



 DO write legibly.



 DO label your graphs completely with units.



 DO label the parts of your answer appropriately.



 DO use complete sentences.



 DO ATP (Address the Prompt).



 DO pay attention to the task verbs.
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AP Biology Equations 



and Formulas
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You do NOT need to memorize these, but you DO need to know how to apply all of the 


formulas.


Included on the formula sheet are equations related to:


 Statistical analysis and probability



 Metric prefixes



 Definitions of mean, median, and mode



 Rate and growth formulas



 Simpson’s Diversity Index



 Water potential 



 Surface area and volume formulas
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SCIENCE PRACTICES AND BIG IDEAS


The Big Ideas
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Everything in AP Biology is connected to at least one of the Big Ideas:


 Big Idea 1: Evolution—The process of evolution drives the diversity and unity 



of life.


 Big Idea 2: Energetics—Biological systems use energy and molecular building 



blocks to grow, reproduce, and maintain dynamic homeostasis.


 Big Idea 3: Information Storage and Transmission—Living systems store, retrieve, 



transmit, and respond to information essential to life processes.


 Big Idea 4: Systems Interactions—Biological systems interact, and these systems 



and their interactions exhibit complex properties.
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Science Practice 1— 



Concept Explanation
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Describe and explain biological concepts in applied situations.
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Science Practice 2— 


Visual Representations
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 Construct a visual model (a diagram or a graph) of the characteristics of a 



biological system.


 Given a visual representation of a biological system, describe the interactions and 



relationships between the components of the system.
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Science Practice 3— 


Questions and Methods
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 State the null hypothesis and design an experiment to test it.



 State the alternative hypothesis and design an experiment to test it.



 Identify the components of an experiment, including appropriate controls, 



the independent and dependent variables, and experimental constants.


 Use experimental data to evaluate a hypothesis.



 Design a follow-up experiment.
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Science Practice 4— 


Representing and Describing Data
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You must know how to construct each of the following types of graphs and be familiar 


with their uses:


 Line graph



 Bar graph



 Histogram



 Pie chart



 Scatterplot



 Box and whisker plot



 Graphs with two y-axes (dual y)
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Science Practice 5— 


Statistical Tests and Data Analysis
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You should be able to perform the following calculations and statistical tests:


 Means



 Rate calculations



 Ratios and percentages



 95% confidence intervals (error bars)



 Chi-square



00_Barrons_AP_Flashcards_FM.indd 26 14/03/22 11:14 AM













Science Practice 6— 


Argumentation
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Be able to make a claim or argument and support the claim or argument with 



evidence from experimental data and core biological concepts.
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#1 




Chemistry of Life 





Covalent Bond


PROPERTIES OF WATER
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A bond between atoms in which the electrons between the atoms are shared.
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Chemistry of Life 





Ionic Bond


PROPERTIES OF WATER
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A bond between atoms that involves a transfer of valence electrons from the less 


electronegative atom to the more electronegative atom.
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Chemistry of Life 





PROPERTIES OF WATER


Nonpolar Covalent Bond
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A covalent bond in which the two atoms equally share the electrons. Nonpolar 


covalent bonds occur when the electronegativity difference between the two atoms 


involved is minimal.
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Chemistry of Life 





PROPERTIES OF WATER


Polar Covalent Bond
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A covalent bond in which the electrons in the bond are not equally shared between 



the atoms in the bond because of a large difference in electronegativities between 



the atoms.
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Chemistry of Life 





PROPERTIES OF WATER


Electronegativity
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The ability of an atom to attract electrons.
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PROPERTIES OF WATER


Hydrogen Bond
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The intermolecular electrostatic attraction that occurs between a hydrogen atom 


that is bonded to a more electronegative atom on one molecule and a more 


electronegative atom on a different molecule.
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Chemistry of Life 





PROPERTIES OF WATER


Adhesion
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The attraction of a molecule to a different type of molecule. For example, the 


attraction of water to other polar molecules such as ammonia.
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Chemistry of Life 





PROPERTIES OF WATER


Cohesion
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The attraction of a molecule to the same type of molecule. For example, the high 


surface tension of water is because of its cohesion.
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Chemistry of Life 





PROPERTIES OF WATER


Capillary Action
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The movement of water up a narrow tube because of its adhesive and cohesive 


properties. Capillary action is important in the movement of water up the xylems 



of plants.
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Chemistry of Life 





PROPERTIES OF WATER


Specific Heat
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The quantity of heat required to raise the temperature of one gram of a substance 


one degree Celsius. Water has a very high specific heat, which leads to the ability of 


sweat to provide a cooling function and the ability of large bodies of water to stabilize 


climate.
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PROPERTIES OF WATER


Density of Ice
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The density of ice is its mass per unit volume. Because of water’s ability to form 


hydrogen bonds, the crystalline structure of ice takes up more volume than an 


equivalent mass of liquid water; therefore, the density of ice is less than the density of 


liquid water, and ice floats.




Solid Liquid




01_Barrons_AP_Flashcards_U1.indd 22 10/03/22 12:15 PM




Random 1


Random 2


Random 3




[image: ]













#12 




Chemistry of Life 





PROPERTIES OF WATER


Solvent
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The liquid in which a solute is dissolved to form a solution. The solvent is the most 


prevalent material in a solution. Water’s ability to form hydrogen bonds makes it a 


good solvent for both ions and polar molecules.
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PROPERTIES OF WATER


Solute
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The solid, liquid, or gas dissolved in a solute to make a solution. One solution may 


have multiple solutes.
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Chemistry of Life 





PROPERTIES OF WATER


pH
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pH = −log[H+]. As the concentration of hydrogen ions increases, the pH decreases. 


pH is a logarithmic scale, so a difference on one pH unit means there is a tenfold 


difference in hydrogen ion concentrations.
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PROPERTIES OF WATER


Buffer
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A solution that resists changes in pH. Buffers are important in maintaining 


homeostasis in living organisms.
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PROPERTIES OF WATER


Surface Tension
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The tension in the surface of a liquid caused by its cohesive properties. Water’s 


hydrogen bonds lead to water’s high cohesive properties and high surface tension.
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Chemistry of Life 





MACROMOLECULES


NCHOPS


01_Barrons_AP_Flashcards_U1.indd 33 10/03/22 12:15 PM




Random 1


Random 2


Random 3




[image: ]













A mnemonic for remembering the elements most frequently found in biological 


molecules: Nitrogen, Carbon, Hydrogen, Oxygen, Phosphorus, and Sulfur.
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MACROMOLECULES


Organic Molecules
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Chemical compounds in which one or more atoms of carbon are covalently bonded to 


atoms of other elements. Organic molecules particularly important in biology include 


carbohydrates, lipids, nucleic acids, and proteins.
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MACROMOLECULES


Carbohydrates
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A sugar molecule or polymer of sugar molecules used primarily for energy or to give 


structure to living organisms.
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MACROMOLECULES


Monosaccharides
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A single sugar unit or monomer. Examples include glucose, fructose, and galactose.
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MACROMOLECULES


Disaccharides
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Two sugar monomers that are connected by a glycosidic linkage. Examples 



include sucrose (made of glucose and fructose) and lactose (made of glucose 



and galactose).
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MACROMOLECULES


Polysaccharides


01_Barrons_AP_Flashcards_U1.indd 43 10/03/22 12:15 PM




Random 1


Random 2


Random 3




[image: ]













Multiple sugar monomers connected by glycosidic linkages. Functions include energy 


storage (such as in glycogen) and structural support (such as in cellulose).
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MACROMOLECULES


Glycogen
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A polysaccharide formed from multiple glucose monomers that is used for energy 


storage in animals.
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MACROMOLECULES


Starch
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A polysaccharide formed from multiple glucose monomers that is used for energy 


storage in plants.
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MACROMOLECULES


Cellulose
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A polysaccharide formed from multiple glucose monomers connected with a very 


sturdy ß-glycosidic linkage that is used for structural support in plant cells.
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MACROMOLECULES


Lipids
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Biological molecules that are largely nonpolar and include fatty acids, steroids, 


and phospholipids. Lipids function in energy storage, insulation, cell signaling, and 


membrane structure.
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MACROMOLECULES


Fatty Acids
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A lipid with a long carbon chain attached to a carboxylic acid group. Fatty acids are 


nonpolar and are important in plasma membrane structure.
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MACROMOLECULES


Unsaturated Fatty Acids
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A fatty acid in which some of the carbons in the carbon chain are connected by 


double bonds. Unsaturated fatty acids typically are liquid at room temperature and 


give flexibility to membranes.


Unsaturated fatty acid



1


> 1 of double bond


Palmitoleic acid



(C16



 


:


 


1 n-7


 


)Position of double bond



COOH


357



246911 13 15



810121416
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MACROMOLECULES


Saturated Fatty Acids
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A fatty acid in which all of the carbons in the carbon chain are connected with single 


bonds. Saturated fatty acids typically are solid at room temperature and give rigidity 


to membranes.


Saturated fatty acid


No double bond in structure



Lauric acid


(C12



 


:


 


0


 


)Number of double bond



COOH


246810 12



1357911
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The building block or monomer from which proteins are made. Amino acids consist 


of a central carbon that has a carboxyl group, an amino group, and a variable R-group 


attached. The identity of the R-group determines the identity and properties of the 


amino acid.




Variable R-group





Carboxylic acid





group



Amino


group





CNC



O


OHH


HH



R
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