Category Specific Questions

1. Archimedes was a famous Greek mathematician.  He took a sphere and put it into the smallest possible cylinder that it fit into.  Then he examined the relationship between their volumes.  Here is his hypothesis:
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Archmides’s Hypothesis:  V sphere = 
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 V cylinder

Describe as many ways as possible that you could 
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find out whether Archimedes was right.

Category: TIPS

Rationale:  Students will need to demonstrate reasoning skills beyond merely choosing a tool and fitting it to the problem.  The element of “making a plan” that is so necessary to a TIPS problem is the focus of this question. 

2. The laboratory in which you have a summer job is conducting an experiment.  Your job is to count the number of bacteria in a petri dish every hour.  At noon your boss leaves you in charge.

The first few hours go just fine:  at noon you count 107 bacteria.  An hour later there are 141 and at 2:00 you count 186.  Then you start running into trouble.  At 3:00 you are talking to a friend on the phone and forget to count.  You manage to do your job correctly at 4:00 (325 bacteria) and at 5:00 (429).  At 6:00 you’re out for supper and don’t get back in time to do the count.  You collect data at 7:00 (747 bacteria) but just before 8:00 you fall asleep and you miss the counts for the rest of the night.

Can you find a way to fill in the missing data?

Category:  TIPS

Rationale:  This is an inquiry.  The following stages of the Inquiry Process are of particular importance:  Model, Transform/Manipulate, Conclude/Infer. 

3.   Louise was given the following line segment and asked to find the slope.
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Here is her solution.  She counted the rise and the run, and found that the rise was 3 and the run was 7.  She put down her answer as 
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.

What was her error?  How could she fix it?  Give her some advice to help her avoid this mistake in the future.

Category:  Knowledge & Understanding, and Communication

Rationale:  This question targets a student’s procedural understanding of “rise over run” as a means of calculating slope.  The solution can also be assessed for clarity of explanation and for use of mathematical vocabulary.

4. Get a large tin can and a small tin can.

a) Imagine that the smaller can is filled with water.  Pour it into the larger can.  How deep will the water be?

b) What would the height of the smaller can have to be (keep the radius the same) so that when you pour the small can into the large can, the water is 1 cm deep?

c) What would the radius of the smaller can have to be (keep the height the same) so that the smaller can half fills the larger can?

Category:  Application

Rationale:  Students need to choose appropriate tools to calculate the radius of each can (the height is easily measured, but the radius is not), and to calculate volume.  They will also need to “fit” each volume calculation to reflect the question being asked.

5.  The data below represents the printing costs for school yearbooks.

	Number of Yearbooks
	Total Cost

	100
	$5000

	200
	$6300

	300
	$7600

	400
	$8900

	500
	$10200



Four statements follow.  For each one, accept it as true or reject it as false, and 


justify your choice.  

	Statement
	True or False
	Justification

	a) According to the data, the cost to print 0 yearbooks is $0
	
	

	b) If 100 yearbooks are printed, the total cost for printing will be $20400
	
	

	c) According to the data, the set-up charges are $3700, and then each yearbook costs $13 to print
	
	

	d) The equation for the total cost is C = 13N + 5000 where N is the number of books and C is the total cost
	
	


Category:  Application and Communication

Rationale:  Students must choose appropriate “tools” (for example, finding the slope, the y-intercept, or the equation of the line, or substituting appropriate values into the equation of the line) in order to answer each question.  Communciation can be assessed through their justifications.

6. Choose the phrases (possibly more than one) that best represent each of the following graphs.  Give reasons for your choices.

· Positive correlation

· Negative correlation

· Strong correlation

· Weak correlation

· No correlation

· Linear relationship

· Non-linear relationship
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a)   




b)  



c)




d)




e)




f)

Category:  Communication

Rationale:  Students are being asked to demonstrate their understanding of special mathematical vocabulary, and to demonstrate clarity in their justifications.

7. Some people involved in track and field believe that female athletes will someday post better times in distance events than male athletes.

The charts below give the world-record data for the Marathon.  The first chart is for men and the second is for women.  The first column gives the new record time  and the second column gives the record holder’s name.

Do you think women will one day run the marathon faster than men?  If so, when?  If not, why not?

	Men’s Record Times
	
	Women’s Record Times

	Date

YY/MM/DD
	Record Time

H:MM.SS
	
	Date

YY/MM/DD
	Record Time

H:MM.SS

	08/07/24
	2:55.18
	
	64/05/23
	3:27.45

	09/01/01
	2:52.45
	
	64/07/21
	3:19.33

	09/02/12
	2:46.52
	
	67/05/06
	3:15.22

	13/05/12
	2:38.16
	
	67/09/16
	3:07.26

	13/05/31
	2:36.06
	
	70/06/28
	3:02.53

	20/08/22
	2:32.35
	
	71/05/09
	3:01.42

	25/10/12
	2:29.01
	
	71/08/31
	2:46.30

	35/03/31
	2:27.49
	
	74/10/27
	2:46.24

	35/04/03
	2:26.44
	
	74/12/01
	2:43.54

	35/11/03
	2:26.42
	
	75/04/21
	2:42.42

	47/04/19
	2:25.39
	
	75/05/03
	2:40.15

	52/06/14
	2:20.42
	
	75/10/12
	2:38.19

	53/10/04
	2:18.34
	
	77/05/01
	2:35.15

	54/06/26
	2:17.39
	
	77/09/10
	2:34.47

	58/08/24
	2:15.17
	
	78/10/22
	2:32.29

	60/09/10
	2:15.16
	
	79/10/21
	2:27.32

	63/02/17
	2:15.15
	
	80/10/26
	2:25.41

	63/06/15
	2:14.28
	
	81/10/28
	2:25.29

	64/06/13
	2:13.55
	
	83/04/17
	2:25.28

	64/10/21
	2:12.11
	
	83/04/18
	2:22.42

	65/06/12
	2:11.00
	
	85/04/21
	2:21.06

	67/12/03
	2:09.36
	
	
	

	69/05/30
	2:08.34
	
	
	

	81/12/06
	2:08.18
	
	
	

	84/10/21
	2:08.05
	
	
	

	85/04/20
	2:07.12
	
	
	

	88/04/17
	2:06.50
	
	
	


Category:  TIPS

Rationale: This is an inquiry.  The following stages of the Inquiry Process are of particular importance:  Hypothesize, Model, Transform/Manipulate, Conclude/Infer.

7. The ACE Jacket Company can make team jackets for a cost, which includes a $200 set-up charge plus $32 per jacket.

a. Create a table of values and graph the relationship.

b. What is the equation of the line?

c. Explain how the parts of the equation of the line relate to the original scenario.

Categories:  
Knowledge & Understanding, and Communication

Rationale:

The question focuses on students’ knowledge and understanding of graphing techniques and finding the equation of a line.  The explanation can be assessed for clarity of explanation and use of mathematical vocabulary

8. State the slope and y-intercept of each of the following relations:

a.  y = -2x + 3
slope_______________

y-intercept____________

b.  y = 4x – 5
slope_______________

y-intercept____________

Categories:  Knowledge & Understanding

Rationale:
This question focuses on students’ knowledge of the components of the y=mx+b form of the equation of a line. 

9. Use Geometer’s Sketchpad to explore the following:  

Is it possible to draw a triangle so that all three sides have positive slopes? 

If not, explain why not.

Categories:
TIPS, and Communication

Rationale:
This is a problem-solving question.  Students are asked to explore the situation and to form and verify a conjecture.  Communication can be assessed through focusing on the student’s clarity of explanation and use of mathematical terminology. 

10. The following story describes Sonia’s walk home from school.  Use the grid below to draw the graph of Sonia’s journey home.

When Sonia left school, she was tired.  She started walking and after 15 minutes decided to stop at her friend Ayesha’s house which was .5 km from school on her way home.  She stayed at Ayesha’s for a half an hour and watched a Simpson re-run.  Then she left and continued on her journey.  She was able to walk faster  ( her speed now was 4 km/h) but after 15 minutes, she ran into Tom and stopped and talked to him for 15 minutes.  Then she started walking again and continued on the last 3 km of her journey to arrive home an hour and a half after she left school. 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


a) How far does Sonia live from the school?

b) At what speed did she walk to Ayesha’s house?

c) How far did she walk after leaving Ayesha’s house until she ran into Tom?

Categories:
 Knowledge & Understanding, and Communication

Rationale:
This question focuses on a student's understanding of the relationships between distance, speed, and time.  Students are expected to use a graph as a form of communication.  Assessment should include the correct use of mathematical symbols, labels, and conventions. 
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