BIOL 243 Summer 2016 - Mitosis Worksheet (13 marks)
Attach completed worksheet to Discussion Assignment


You must use this form and PRINT your answers in the space provided
Answers that exceed this limit will not be marked
Due Date: Due as part of Discussion Assignment at the start of Lab 6 (July 26)
This assignment is based on an experiment that you designed and carried out in collaboration with a group of students. Cooperation with members of your group can continue after the experiment to include discussion about interpretation of results, etc. However, the written assignment that you hand in MUST be your own original work in your OWN words. Reports that are identical or very similar are not acceptable and will receive a grade of zero. All suspected cases of plagiarism are also reported to the Head of the Department. See the University Calendar and pp. vii of the lab manual for more information on academic misconduct.
TASK: Complete your investigation on the effect of caffeinated beverages on mitosis in onion (Allium cepa) root tip cells. Use the pooled data (posted on D2L) to complete this worksheet and the Discussion Assignment. Report answers at each step to two (2) decimal places.
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1. [bookmark: OLE_LINK1]What is the null hypothesis for this experiment? (1)
There will be no statistically significant difference between the number of cells in each mitotic phase in the control experiment and the red bull, tea and cola experiments. 

2. Complete the table below to determine the distribution (%) of cells in each stage of mitosis for the control onion root tip cells. (2)
	CONTROL
	Interphase
	Prophase
	Metaphase
	Anaphase/Telophase
	Total

	# of cells
	 533.00
	81.00
	48.00 
	68.00
	730

	% of cells
	533/730 x 100% 
=  73.01 %
	81/730 x 100% 
=11.10 %
	48/730 x 100% 
=6.58%
	68/730 x 100% 
=9.31%
	100%


2. Now that you know the expected distribution (%) of onion root tip cells in each stage of mitosis, you can use this to determine the expected number of onion root tip cells in each stage of mitosis for each of the test solutions. Complete the table below. (2)
	Beverage
	Interphase
	Prophase
	Metaphase
	Anaphase/Telophase
	Total

	Red Bull
(# of cells)
	511.10 
(=73.014% x 700)
	77.70
(=11.10%x700) 
	46.06
(=6.58%x700 
	65.17
(=9.31%x700 
	700

	Tea
(# of cells)
	360.69
(=73.014%
x 494) 
	54.83
(=11.10% x 494)  
	32.51
(=6.58%x 494)  
	45.99
(=9.31%x 494)  
	494 

	Cola
(# of cells)
	366.53
(=73.014%x502)
	55.72
(=11.10%x502)
	33.03
(=6.58%x502)
	46.74
(=9.31%x502)
	502


3. Use the tables below to calculate a Chi-square value for each of the test solutions. Remember to round answers at each step to two (2) decimal places. (8)
	Red Bull
	Interphase
	Prophase
	Metaphase
	Anaphase/Telophase

	Observed (O)
	418
	108.00
	51
	123

	Expected (E)
	511.10
	77.70
	46.06
	65.17

	(O - E)
	-93.10
	30.30
	4.94
	57.83

	(O - E)2
	8666.85
	918.09
	24.40
	3344.31

	(O - E)2/E
	16.96
	11.82
	0.53
	51.32

	2
	80.63



	Tea
	Interphase
	Prophase
	Metaphase
	Anaphase/Telophase

	Observed (O)
	263.00
	103.00
	53.00
	75.00

	Expected (E)
	360.69
	54.83
	32.51
	45.99

	(O - E)
	-97.69
	49
	20.49
	29.01

	(O - E)2
	9543.34
	2401
	419.84
	841.58

	(O - E)2/E
	26.46
	43.79
	12.91
	18.30

	2
	101.46



	Cola
	Interphase
	Prophase
	Metaphase
	Anaphase/Telophase

	Observed (O)
	349
	58
	40
	55

	Expected (E)
	366.53
	55.72
	33.03
	46.74

	(O - E)
	-17.53
	2.28
	6.97
	8.26

	(O - E)2
	307.30
	5.20
	48.58
	68.23

	(O - E)2/E
	0.84
	0.09
	1.47
	1.46

	2
	3.86


How many degrees of freedom are there for the Chi-square test? 3
= Cola, Red bull, Tea and Control
[bookmark: _GoBack] (4-1) = 3
OVER…
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