[image: ]Name: _____________________________________ 	Period: ______

BIOLOGY UNIT 3 TEST: Cell Cycle and Chromosomes
Welcome!  Take a deep breath, answer all the questions, first tackle the questions you know 
and come back to the others, ask the teacher if you need clearer wording.  You got this!

Choose a clever comic cell to fit our unit:
[image: Image result for cell cycle puns][image: Image result for cell cycle puns]
a. 						b. 					c. 
[image: Image result for chromosomes come in pears]









[image: Image result for cell cycle puns]
d. [image: Image result for cell cycle puns]				    e. 							f. Make up your own and add it 
to the space provided:










	
Objective
	
Student 
Self-Score 
(0-4)
	
Teacher Score 
(0-4)

	1: Chromosomes
	
	

	2: Cell Parts and Functions
	
	

	3: Cell Cycle and Mitosis 
	
	

	4: Meiosis
	
	

	5: Cancer and Non-Disjunction
	
	

	Overall 
Score
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Test Reflection and Feedback (Please complete after finishing the test)

I was prepared for this test: 		Yes		No
This test was fair. 			Yes		No
This test shows my best work.		Yes		No

Other comments, questions, thoughts: 

Objective 1. I can explain how the structure of a chromosome (shape and 2 biomacromolecule parts) 
makes sense for its function. 						Self-Score: ______     Teacher Score: ______

1. What is the purpose of DNA in the chromosomes?
a. [image: C:\Users\jross\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\C4680D5F.tmp]Do all the jobs of the cell
b. Make sure the chromosomes separate when they are supposed to
c. Coding instructions for how to make all the proteins of the cell
d. Form the outside layer around all cells 
e. Keep DNA tightly wound, organized, and protected from damage

2. What is the purpose of histones in the chromosomes?
a. Do all the jobs of the cell
b. Make sure the chromosomes separate when they are supposed to
c. Coding instructions for how to make all the proteins of the cell
d. Form the outside layer around all cells 
e. Keep DNA tightly wound, organized, and protected from damage

3. Which of the following types of biomacromolecule categories make up chromosomes?  Circle ALL that apply, there could be more than one.
a. carbohydrates			b.   lipids		c.   proteins		d.   nucleic acids

4. [image: ]A flat molecule of DNA would look like the diagram to the right. The bases are represented by 4 letters: A, C, G, and T.  Remember the base-pairing rules for these bases, and how they match up with one another. Write the correctly matched letters on top of the paired bases below.			Base Pair			Base Pair
[image: ][image: ]


5. [image: Image result for plant cell unlabeled]If you want to collect DNA from strawberry cells, then you must get rid of which other macromolecule categories?
a. lipids from cell membrane
b. proteins from chromosomes
c. nucleic acids from the nucleus
d. both a and b must be removed to get to DNA
e. a, b, and c must all be removed to get to DNA 

6. Say you have a piece of DNA that has a total of 1,000 bases.  If there are 27 T bases in the piece of DNA, how many other bases will be present in the piece of DNA?  Write your numbers on the lines next to the base letters and show your work in the space to the right.
A: ______	C: ______	G: ______	T: __27__

7. [bookmark: _Hlk30410207]Look at the 3D structure of the chromosome represented in Questions #1 and #2.  Explain how this particular shape and design is beneficial for the cell.  Be as specific as possible and use examples, when helpful, to support your explanation: ___________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
Objective 2. I can identify the 3 minimum requirements to be a cell and use the function of those 3 requirements to explain why they are so important. 					Self-Score: ______     Teacher Score: ______

1. Many different types of cells have many different parts.  Which of the following cell parts are absolutely required in order to have a working cell?
a. ribosomes, cell wall, genetic material (DNA)
b. nucleus, ribosomes, cell wall
c. cell membrane, genetic material (DNA), nucleus
d. genetic material (DNA), ribosomes, cell membrane								
	
2. If a cell was without a cell membrane, what would be the most immediate problem for the cell?
a. The cell would not be able to control what particles go into or out of the cell
b. The cell would not have instructions for how to make everything work
c. The cell would not have the materials needed to make everything work
d. The cell would not have the structure needed to make it stand up

3. If a cell was without ribosomes, what would be the most immediate problem for the cell?
a. The cell would not be able to control what particles go into or out of the cell
b. The cell would not have instructions for how to make everything work
c. The cell would not have the materials needed to make everything work
d. The cell would not have the structure needed to make it stand up

4. [image: ]The cells in the diagrams to the right have structures labeled A, B, C, D, and E.  Three of these five letters are labeling the 3 required parts of a cell.  
Using the table below:
i. Choose the 3 letters that represent the 3 required parts of a cell in the diagrams.
ii. Name the 3 required parts of the cell that go with the 3 letters you chose.
iii. Explain/describe the job of each of the required cell parts.


	Letters
	Names of 3 Required Parts
	Explanations/Descriptions of the 3 Required Parts of a Cell

	



	
	

	



	
	

	



	
	









Objective 3. I can explain what happens to the chromosomes inside a cell during each phase of the cell cycle, and compare/contrast cell division in prokaryotes to mitosis in eukaryotes.  	Self-Score: ______     Teacher Score: ______

1. What is the purpose of Mitosis?
a. To organize chromosomes equally while making new cells
b. To reproduce new cells as quickly as possible
c. To make new reproductive cells, eggs and sperm
d. To make identical copies of chromosomes

2. Why is it so important to have a phase in the cell’s cycle that makes a second copy of the DNA, called sister chromatids?
	a. the cell needs a replacement when DNA gets damaged
	b. the cell needs an identical DNA copy prepared to put into each new cell during mitosis
	c. the cell needs two DNA copies to correctly read the information used in the cell’s work
	d. there is no phase in the cell cycle that makes a second copy of the DNA

3. The cell diagrams below represent cells in different phases of the cell cycle.  Starting with Interphase, which is marked for you with a #1, place the rest of the cells in the correct order in which they occur in Mitosis, by labeling them with numbers on the lines.						______
	     		______	     		            Interphase:
______						___1__


												     ______
											






4. In which human body cells does Mitosis occur?
a. Skin cells                   b.   Liver cells                   c.   Heart cells                   d.   Mitosis occurs in all body cells!

5. Match the following phases of the Cell Cycle to the correct descriptions of their jobs/purposes.  NOT ALL LETTERS WILL BE USED; only one letter per phase.

______  G1 Phase		A. When the cell organizes chromosomes and makes new cells

______  S Phase		B. When the cell makes new reproductive cells, eggs and sperm

______  Mitosis		C. When the cell grows and produces proteins that do work

				D. When the cell makes identical copies of chromosomes





6. [image: ]The diagram to the right shows one phase of Mitosis.  Describe what is happening in the diagram of the cell to the right, using the correct vocabulary terms and being as specific as you can.









7. [image: ][image: C:\Users\jross\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\19FE0545.tmp][image: Image result for double bubble map]Compare/contrast Cell Division which happens in all living cells including bacteria to Mitosis which only happens in eukaryotes (animals, plants, fungi, etc).  You may use a Venn diagram, double bubble, drawn examples, and/or write out your thoughts as a list or in paragraph form.  






















Objective 4. I can explain what happens to the chromosomes inside a cell during each phase of Meiosis, and compare & contrast the process and purpose of Mitosis to the process and purpose of Meiosis.  Self-Score: ____     Teacher Score: ____

1. What is the purpose of Meiosis?
a. To organize chromosomes equally while making new cells
b. To reproduce new cells as quickly as possible
c. To make new reproductive cells, eggs and sperm
d. To make identical copies of chromosomes

2. Why do human reproductive cells go through Meiosis instead of Mitosis? Meiosis organizes chromosomes in dividing cells, so that: _____________________________________________________________________________
a. one of the new cells has the exact same number of chromosomes as the original cell in interphase
b. one of the new cells has half the number of chromosomes as the original cell in interphase
c. one of the new cells has twice the number of chromosomes as the original cell in interphase
d. there will be 4 new cells, because we need more eggs and sperm than we need body cells

3. In which human body cells does Meiosis occur?
a. eye cells              b.   lung and heart cells              c.   ovaries and testes cells              d.  Meiosis occurs in all body cells!
5. Bacteria do not go through the process of Meiosis because:
b. They do not use eggs and sperm to reproduce
c. They do not need to waste energy organizing multiple chromosomes
d. They want to make cells really quickly
e. They do not have a nucleus


4. Bacteria do not go through the process of Mitosis because:
a. They do not use eggs and sperm to reproduce
b. They do not need to waste energy organizing multiple chromosomes
c. They want to make cells really quickly
d. They do not have a nucleus

6. The cell diagrams below represent cells in different phases of Meiosis.  Starting with Prophase 1, which is marked for you with a #1, place the rest of the cells in the correct order in which they occur in Meiosis, by labeling them with numbers on the lines.  
Prophase 1: 			______				______
[image: ][image: ][image: Image result for meiosis diagram with 6 chromosomes][image: Related image]     ___1___											______																	
								



										______
[image: Related image]		     ______
[image: ]						______
[image: ]





Sometimes Meiosis does not happen like it’s supposed to, and non-disjunction results in incorrect numbers of chromosomes.  In which phases of Meiosis, diagrammed above, could non-disjunction happen?  There is more than one correct answer, PLEASE CIRCLE OR HIGHLIGHT the cells for your answer.

7. Sometimes Meiosis does not happen like it’s supposed to, and non-disjunction results in incorrect numbers of chromosomes.  What can cause this to happen?
a. [bookmark: _Hlk30412035]Chromosomes are unable to find their homologous pair
b. Homologous pairs do not separate
c. Homologous pairs are unable to walk along spindle fibers
d. The cell does not divide

8. Crossing over increases genetic variation; which of the following best describes process of crossing over?
a. Homologous chromosomes have a 50/50 chance of ending up on the right or left sides of the cell before it divides.
b. Pieces of the homologous chromosomes overlap, break off, and swap places
c. Homologous chromosomes exchange chromosome partners with another homologous pair
d. Egg cells exchange information with other egg cells; sperm cells exchange information with other sperm cells

9. [image: ][image: Image result for double bubble map][image: C:\Users\jross\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\19FE0545.tmp]Compare/contrast Mitosis to Meiosis.  You may use a Venn diagram, double bubble, drawn examples, and/or write out your thoughts as a list or in paragraph form.  














10. Genetic diversity is extremely important for the health of a population.  
a. Define Independent Assortment. You can use words and/or diagrams to support your explanation.







b. Explain how the process of Independent Assortment works to increase genetic variation.  You can use words and/or diagrams to support your explanation.




Objective 5. I can predict what will happen to the cell when a phase in the cell cycle is skipped or incorrectly functions, including cancer in mitosis and non-disjunction in meiosis.  		Self-Score: ______     Teacher Score: ______

1. Cancer is caused by any change in the DNA that makes a cell ______________________________________.
	a. infect other cells with its cancer DNA
	b. produce too many proteins
	c. lose control of how often it divides to make new cells
	d. self-destruct

2. Which of the following environmental factors will NOT increase your chances of getting cancer?
a. direct contact with a person who has cancer
b. family traits passed down through DNA
c. some chemicals in pollution, such as smoke
d. radiation, such as x-rays, UV light, or nuclear blast

3. One body cell has a DNA change that results in cancer.  What are two of the actions the cancer cell can take to try and fix the problem?
a. ___________________________________________________________________________________________
___________________________________________________________________________________________

b. ___________________________________________________________________________________________
___________________________________________________________________________________________

4. In Mitosis, Metaphase is where the chromosomes line up in the middle of the cell.  What would happen to the cell if it were to go through Mitosis but accidentally skipped Metaphase?
	a. the cell would not split into two new cells
	b. the number of chromosomes in the new cells would be uneven
	c. the chromosomes would not be solid enough to separate
	d. the nucleus would get in the way of the chromosomes trying to move
	e. all the sister chromatids would remain stuck together

5. In Meiosis, Anaphase 2 is where the chromosomes walk away from one another on the spindle fibers during the second round.  What would happen to the cell if it were to go through Meiosis but accidentally skipped Anaphase 2?
a. the cell would not split into four new cells
b. the number of chromosomes in the new cells would be uneven
c. the chromosomes would not be solid enough to separate
d. the nucleus would get in the way of the chromosomes trying to move
e. all the sister chromatids would remain stuck together

6. Tumor-suppressor genes tell the cell to stop going through mitosis.  Explain, specifically, what type of message the tumor-suppressor genes would send the cell if they were damaged/broken in a way that caused cancer?






7. Proto-oncogenes tell the cell to go through mitosis.  Explain, specifically, what type of message the proto-oncogenes would send the cell if they were damaged/broken in a way that caused cancer?




[image: ]
8. Which of the following best describes the chromosomal disorder shown in the karyotype to the right?
a. Klinefelter’s Syndrome = the patient has an extra X chromosome at #23
b. Down’s Syndrome = the patient has an extra chromosome at #21
c. Turner’s Syndrome = the patient has missing chromosome at #23
d. Edward’s Syndrome = the patient has an extra chromosome at #18

9. This karyotype shown is from a patient whose sex chromosomes code for which type of sexual reproductive structures?
a. Male
b. Female
c. Cannot determine from the karyotype above

10. Non-disjunction can happen in both mitosis and meiosis.  Why is non-disjunction in Meiosis a much bigger problem than non-disjunction in Mitosis?
a. Chromosomes that go through meiosis carry more important genes than chromosomes that go through mitosis
b. Eggs/sperm will affect the function of parents’ body cells much more than other body cells affect the parents
c. Mitosis makes 2 affected body cells, but meiosis makes eggs/sperm that would affect all the body cells of a baby
d. Non-disjunction is just as much of a problem in mitosis as it is in meiosis

11. [image: ]Use the space below to diagram cells going through the process of Meiosis, showing what happens to the chromosomes when a non-disjunction occurs in the first round.  Highlight or circle the place where non-disjunction occurs in your diagram.  Cell outlines are provided for you. 
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Scale used for assessment

4: Advanced, detailed, makes connections

3: Accurate, proficient, independent

2: Developing, inconsistent, needs support

1: Basic, emerging, beginning

0: limited or no evidence of understanding
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Dude, mitosis starts in five minutes.
I can't believe you're ot condensed yet.
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