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Question 4 
 

Both mitosis and meiosis are forms of cell division that produce daughter cells containing genetic 
information from the parent cell. 
 

(a) Describe TWO events that are common to both mitosis and meiosis that ensure the resulting 
daughter cells inherit the appropriate number of chromosomes. 

Description (1 point each; 2 points maximum) 
• Spindle elements (microtubules) form/attach to chromosomes 
• Chromatin condenses 
• Alignment of chromosomes across center of cell prior to chromosome separation 
• Separation of chromatids/centromeres to daughter cells 
• G2/M checkpoint occurs in both processes 
• Replication or synthesis of DNA precedes mitosis/meiosis 
• Cytokinesis separates daughter cells after mitosis/meiosis 

 
(b) The genetic composition of daughter cells produced by mitosis differs from that of the daughter 

cells produced by meiosis. Describe TWO features of the cell division processes that lead to these 
differences. 

 

Feature 
Description (1 point each row; 2 points maximum) 
Mitosis Meiosis 

Number of divisions/ 
number of resulting cells 

1 division/ 2 cells result 2 divisions/ 4 cells result 

Ploidy of daughter cells 
• Same as parent cell 
• Diploid 
• (2n-->2n or n-->n) 

• Half of parent cell 
• Haploid 
• (4n-->2n; 2n-->n)  

Chromatids separate Occurs Not in meiosis I/only in meiosis II 

Crossing over  Does not occur Occurs  

Homologous chromosomes 
separate/independently 
assort 

Does not occur Occurs 
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Question 4 

Question 4 was written to the following Learning Objectives in the AP® Biology Curriculum Framework: 3.3, 
3.8. 
 
Overview 
 
This questions was based on a comparison of cell division processes. Students were asked to describe two 
events common to both mitosis and meiosis that ensure the proper allocation of chromosomes to daughter 
cells. Students were then asked to describe two features of mitosis and meiosis that result in the 
contrasting genetic composition of daughter cells after both cell division processes.  
 
Sample: 4A 
Score: 4 
 
The response earned 1 point in part (a) for describing the separation of chromatids as an event common to 
mitosis and meiosis. The response earned 1 point for describing the lining up of chromosomes along the 
middle of the cell as an event common to mitosis and meiosis. 
 
The response earned 1 point in part (b) for describing that meiosis results in four cells and mitosis results 
in two cells. The response earned 1 point for describing that meiosis produces haploid cells and mitosis 
produces diploid cells. 
 
Sample: 4B 
Score: 3 
 
The response earned 1 point in part (a) for describing that chromosomes line up in the middle of the cell as 
an event common to mitosis and meiosis. 
 
The response earned 1 point in part (b) for describing that meiosis results in four cells and mitosis results 
in two cells. The response earned 1 point for describing that meiosis produces haploid cells and mitosis 
produces diploid cells. 
 
Sample: 4C 
Score: 2 
 
The response earned 1 point in part (b) for describing that in mitosis cells undergo only one division and in 
meiosis cells undergo two divisions. The response earned 1 point for describing that mitosis produces 
diploid cells and meiosis produces haploid cells. 
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