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Question 1 
 
Overview 
 
This question tested students’ knowledge of structures in prokaryotic and eukaryotic cells. The three-part 
question asked students to describe the structure and function of two membrane-bound organelles, to 
discern structural differences in two out of the three listed nonmembranous components common to 
prokaryotic and eukaryotic cells, and to explain and discuss the endosymbiotic theory of the origin of 
eukaryotic cells. 
 
Sample: 1A 
Score: 8 
 
In part (a) the response earned the maximum of 4 points for correctly describing the structure and  
function of mitochondria and vacuoles. Even though the inner mitochondrial membrane was called the 
“intermembrane,” the structure point was earned. The function point was earned not for stating the 
vacuole “is used for storage” but for the last sentence in the paragraph where the student states the role of 
the vacuole in contributing to the cell’s “turgor.” A total of 3 points was earned in part (b). The function of 
DNA earned a point, but the function of ribosomes is not explained. A point was earned for correctly 
explaining that ribosomes in eukaryotes are found on the endoplasmic reticulum and free in the cytosol, 
whereas in prokaryotic organisms ribosomes are found in the cytoplasm. The response earned a point by 
correctly distinguishing differences between eukaryotic and prokaryotic DNA. In part (c) the minimum 
explanation of the endosymbiotic theory earned a point. The student does not describe a cell engulfing a 
prokaryotic cell, but the portrayal of a prokaryotic cell being “inside” another and establishing a 
relationship shows sufficient knowledge of the concept. No point was earned for the evidence supporting 
the theory. 
 
Sample: 1B 
Score: 5 
 
In part (a) 2 points were earned for identifying the functions of mitochondria and chloroplasts. No structure 
points were earned since the response does not describe the double membrane nature of these organelles 
and some distinguishing feature of their internal structure. Describing the function of DNA and the cell 
wall earned 2 points in part (b), and a third point was earned for correctly describing the linear vs. circular 
DNA in eukaryotes and prokaryotes. No points were earned in part (c). 
 
Sample: 1C 
Score: 2 
 
In part (a) 1 point was earned for stating that mitochondria perform cellular respiration. Information on the 
flagellum did not earn points since it is not a membrane-bound organelle. In part (b) no function for DNA is 
given. One point was earned for correctly noting how eukaryotic DNA differs from prokaryotic DNA. No 
point was earned for the comment about cell walls. A third point could have been earned for 
distinguishing the size difference in ribosomes, but only the first two components discussed can earn 
points, as noted on the back cover of the pink exam booklet. In part (c) no points were earned since the 
statement “Two prokaryotes combined to make a eukaryote” does not adequately describe endosymbiosis. 


