Advanced Biology

AP Test Prep

Topic Lists

Create study guides for any 2 of the topics below.  Some of the topics count as completing 2 or 3 study guides.

Study guides include, but are not limited to, outlines, vocabulary lists, diagrams, and references to textbook materials.  

TOPIC: Chemistry

1) Describe how atoms bond, including a summary of covalent, ionic, and hydrogen bonding.

2) Describe the properties of water and its importance as a medium for living things.

3) Describe the general structure and properties of carbohydrates.

4) Describe the general structure and properties of lipids.

5) Describe the general structure and properties of Proteins.

6) Describe the general structure and properties of nucleic acids.

7) Describe the function of enzymes and the induced fit model of enzyme activity.

8) Describe several mechanisms for enzyme regulation.


TOPIC: Cells (Counts AS 2 Study Guides)

9) Diagram and describe the fluid mosaic model of the cell membrane.

10) List and describe the types of proteins that may be found embedded within a cell membrane.

11) Draw a diagram of an animal cell and the major organelles it contains.

12) Draw a diagram of an animal cell and the major organelles it contains.

13) Give a general description of the following organelles: nucleus, ribosome, endoplasmic reticulum, golgi, lysosomes

14) Give a general description of the following organelles: peroxisomes, mitochondria, centrioles, microtubules

15) Give a general description of the following organelles: flagella, cilia, cell walls, vacuoles

16) Describe the following cell junctions:  desmosomes, tight junctions, gap junctions, plasmodesmata

17) Describe the differences between plant and animal cells.

18) Describe the differences between eukaryotic and prokaryotic cells

19) Describe how substances move across membranes

20) Describe the differences between hypertonic, hypotonic, and isotonic.

21) Describe the differences between exocytosis and endocytosis.

TOPIC:  Photosynthesis 

22) Draw a diagram that describes the steps of noncyclic and cyclic photophosphorylation.

23) Draw a diagram that describes the steps of the Calvin Benson cycle.

24) Draw a diagram of a chloroplast that explains chemiosmosis in plants.

25) Describe the alternate photosynthetic pathways: C4 photosynthesis and CAM photosynthesis.

TOPIC: Respiration

26) Diagram glycolysis and the Kreb’s Cycle

27) Draw a diagram that explains chemiosmosis in mitochondria.

28) Create a table that outlines how many ATP are created from one glucose molecule

29) Describe alcohol fermentation

30) Describe lactic acid fermentation

TOPIC: Cell division

31) Describe and diagram a chromosome

32) Describe the stages of the cell cycle

33) Diagram and describe the stages of mitosis.

34) Diagram and describe the stages of meiosis.

35) Compare and contrast mitosis and meiosis.

36) Describe the various ways in which meiosis creates genetic variation.

37) Describe why cells divide.

TOPIC: Heredity (Counts as 2 Study Guides)

38) Describe the link between Punnett Squares and meiosis.

39) Describe and give examples of the following:  complete dominance, incomplete dominance, codominance

40) Describe and give examples of the following:  multiple alleles, epistasis, polygenic inheritance, pleiotropy

41) Describe how linked genes affect genetic variation

42) Describe how sex-linked genes affect genetic variation

43) Describe x-inactivation

44) Define non-disjunction and its chromosomal impact on humans.


TOPIC: Molecular Genetics (Counts as 2 Study Guides)

45) Compare and contrast DNA and RNA.

46) Draw a diagram that outlines the steps of DNA Replication

47) Describe how genetic mutations are detected and repaired during replication.

48) Draw a diagram outlining the steps of DNA transcription.

49) Draw a diagram outlining the steps of DNA transcription.

50) Compare and contrast the lytic and lysogenic cycles of viral mechanism.

51) Compare and contrast conjugation, transduction, and transformation in bacterial cells

52) Diagram the function of the lad operon

53) Describe gel electrophoresis and the use of restriction enzymes to create RFLP’s

TOPIC: Evolution (Counts as 2 Study Guides)

54) Outline the evidence for evolution

55) Describe how natural selection may act upon a population: stabilizing, directional, disruptive, and sexual selection

56) Describe the various sources of variation that maintains natural selection.

57) Describe the Hardy-Weinberg equilibrium.

58) Describe the various processes of speciation.

59) Describe the various patterns of evolution.

60) Compare and contrast phyletic gradualism and punctuated equilibrium.

61) Describe the experiments of Oparin and Haldane and the concept of chemical evolution.

62) Describe the endosymbiotic theory.

Animal Classification

63) Compare and contrast the 3 domain system with the 5 kingdom system

64) Describe the archebacterians

65) Describe the bacterians

66) Describe the protists.

67) Describe the fungi.

68) Describe the general characteristics of all plants.

69) Describe the general characteristics of all animals

TOPIC: Plants (Counts as 3 Study Guides)

70) Compare and contrast ground tissue, dermal tissue, and vascular tissue

71) Compare and contrast xylem and phloem

72) Draw a diagram of a typical seed.

73) Compare and contrast primary and secondary growth in plants

74) Use diagrams to compare and contrast monocot and dicot roots.

75) Use diagrams to compare and contrast monocot and dicot stems.

76) Describe the secondary structure of plant stems and roots

77) Draw a diagram of a typical plant leaf.

78) Describe the transport of water in typical plants.

79) Describe the control of stomata in typical plants leaves.

80) Describe the transport of sugars in typical plants.

81) Create a table of the primary plant hormones and their functions

82) Describe phototropism

83) Describe photoperiodism

TOPIC: Animals I 

84) Describe several mechanisms by which animals maintain body temperature.

85) Compare and contrast the following methods of gas exchange in animals: direct exchange (skin), gills, trachea, and lungs.

86) Describe the human respiratory system.

87) Compare and contrast open and closed circulatory systems.

88) Diagram the human heart, indicating the path of blood as it passes through.

89) Describe the heart cycle.

90) Describe the content of human blood.

TOPIC: Animals II

91) Compare and contrast the following excretory mechanisms in animals: contractile vacuoles, flame cells, nephridia and malphigian tubules

92) Diagram the human kidney and nephron.

93) Describe how a nephron works

94) Describe the affect of ADH and aldosterone on osmoregulation.

95) Describe several methods animals use to rid the body of ammonia.

96) Diagram the human digestive system.


TOPIC: Animals III

97) Diagram a neuron.

98) Describe the creation of an action potential in a nerve cell.

99) Diagram the sliding-filament model of muscle contraction.

100) Describe the human immune response and the activity of B cells and T cells in the body.

101) Describe how blood glucose levels are maintained in humans.

102) Create a table describing the major human hormones, their source, target, and purpose.

TOPIC: Animal reproduction

103) Diagram the human female reproductive system.

104) Diagram the male reproductive system

105) Outline the steps and hormones involved in the human menstrual cycle.

106) Outline the stages of embryonic development in animals

107) Compare and contrast the embryonic development of amphibians, birds and mammals

TOPIC:  Animal Behavior

108) Describe fixed-action patterns and the work of Nikolas Tinbergen.

109) Describe imprinting and the work of Konrad Lorenz

110) Describe associative learning and the work of Ivan Pavlov

111) Describe operant conditioning and the work of B.F. Skinner

112) Describe several methods of animal communication

113) Describe several examples of social behaviors in animals

TOPIC: Ecology (Counts as 3 Study Guides)

114) Describe how to interpret an age-structure diagram

115) Describe how to interpret a survivorship curve

116) Describe how carrying capacity affects population growth curves.

117) Describe trends in human population growth

118) Compare and contrast r-selected and K-selected species

119) Describe Gause’s competitive exclusion principle.

120) Compare and contrast mutualism, commensalisms and parasitism

121) Compare and contrast Batesian and Mullerian mimicry

122) Describe ecological succession.

123) Diagram the water cycle

124) Diagram the carbon cycle

125) Diagram the nitrogen cycle

126) Diagram the phosphorus cycle

127) Define and describe eutriphication.

128) Describe the greenhouse effect

129) Describe the major biomes on the planet.

