Advanced Biology / Gates

Cell essays from past AP Exams
(1969) Suppose a team of scientists is examining the cells of a newly discovered species. They observe under the light microscope an organelle that appears to be different from any that has been described before. Assume that you are the director of the research team. Describe the methods that you would have the team use to determine whether the structure is a mitochondrion, ribosome, lysosome, nucleolus, or indeed a new organelle. Discuss the advantages and limitations of each method in revealing the role of the unknown organelle in the living cell.

(1970) Electron microscope studies have revealed the probable structures of plasma membranes and the membranes of various cell components.

          a. Describe the kinds of observations and experiments that are used to study the basic structure and molecular components of these membranes.

          b. Discuss mechanisms by which materials are thought to move across membranes.

          c. Discuss the significance of membranes in the biochemical events which occur in mitochondria and chloroplasts.

(1975) All living cells exploit their environment for energy and for molecular components in order to

maintain their internal environments. Describe the roles of several different membrane systems in these activities.

(1978) Describe a model of the cell membrane of a eukaryotic cell and discuss different ways in which substances move across the membrane.

(1981) Describe the structural arrangement and function of the membranes associated with each of the following eukaryotic organelles:


a. Mitochondrion


b. Endoplasmic Reticulum


c. Chloroplast


d. Golgi Apparatus

(1983) Describe the fluid-mosaic model of a plasma membrane. Discuss the role of the membrane in the movement of materials through by each of the following processes.


a. Active Transport


b. Passive Transport

(1984) Describe the structure of a generalized eukaryotic plant cell. Indicate the ways in which a

nonphotosynthetic prokaryotic cell would differ in structure from this generalized eukaryotic plant cell.

(1987) Discuss the process of cell division in animals. Include a description of mitosis and cytokinesis, and of the other phases of the cell cycle. Do not include meiosis.

(1993) Membranes are important structural features of cells.

     a. Describe how membrane structure is related to the transport of materials across a membrane.

     b. Describe the role of membranes in the synthesis of ATP in either cellular respiration .QI.

photosynthesis.

(1992) A laboratory assistant prepared solutions of 0.8 M, 0.6 M, 0.4 M, and 0.2 M sucrose, but forgot to label them. After realizing the error, the assistant randomly labeled the flasks containing these four unknown solutions as flask A, flask B, flask C, and flask D.

Design an experiment, based on the principles of diffusion and osmosis that the assistant could use to determine which of the flasks contains each of the four unknown solutions. Include in your answer:

a. a description of how you would set up and perform the experiment

b. the results you would expect from your experiment

c. an explanation of those results based on the principles involved

Be sure to clearly state the principles addressed in your discussion.

(1994) Discuss how cellular structures, including the plasma membrane, specialized endoplasmic

reticulum, cytoskeletal elements, and mitochondria, function together in the contraction of skeletal

muscle cells.

(1998) Cells transport substances across their membranes. Choose THREE of the following four types of cellular transport. 

Osmosis 

Active Transport 

Facilitated diffusion

 Endocytosis/exocytosis

For each of the three transport types you choose

a. describe the transport process and explain how the organization of cell membranes functions in the movement of specific molecules across the membrane.

b. explain the significance of each type of transport to a specific cell (you may use different cell types as examples.)

(2001) Proteins -large complex molecules- are major building blocks of all living organisms. Discuss the following in relation to proteins.

a) The chemical composition and levels of structure of proteins

b) The roles of DNA and RNA in protein synthesis

c) The roles of proteins in membrane structure and transport of molecules across the 
membrane

(2003) Death is a natural and necessary part of life cycles at all levels of organization.

(a) Discuss TWO examples of how cell death affects the development and functioning of a multicellular organism.

(b) Discuss ONE example of how substances are degraded and reused in cells.

(c) Discuss the evolutionary significance of death.
(2006) A major distinction between prokaryotes and eukaryotes is the presence of membrane-bound organelles in eukaryotes.


a) Describe the structure and function of TWO eukaryotic membrane-bound organelles other than the nucleus.


b) Prokaryotic and eukaryotic cells have some non-membrane bound components in common.  Describe the function of TWO of the following and discuss how each differs in prokaryotes and eukaryotes.




(1) DNA

(2) Cell Wall

(3) Ribosomes



c) Explain the endosymbiotic theory of the origin of eukaryotic cells and discuss an example of evidence supporting this theory.

(2007)

