Maryland CCRG Algebra Task Project
To Babysit or Not To Babysit?


Common Core Standard

F.LE.1  Distinguish between situations that can be modeled with linear functions and with exponential functions

Common Core Traditional Pathway:  Algebra I, Unit 2

The Task

This summer, Shara is looking to babysit to make some extra money. She has the choice between babysitting for two families for a month.

· The Pi Family offered Shara a flat $100 stipend for gas money plus $75 a day to babysit.
· The Radical Family had a different approach.  Since they wanted to ensure Shara would stay with them for the entire month, they offered to only pay her whenever she stopped working for them in one lump sum.  She would be paid an initial amount of a penny for choosing their family and then her pay would double each day she babysat until she decided to stop babysitting for them or when the month ended.  (For example, she would earn $0.01 initially, $0.02 for the one day, $0.04 for two days, and so on.)  If at any time, she wanted to stop babysitting, they would give her the money she earned up until that point.

Which family should Shara work for, assuming she would babysit on weekdays only?


Facilitator Notes

1. Give students about 5 minutes to write their initial predictions for which family they think will earn Shara the most money and why.  After the time is up, have them share their predictions with a partner.  Then, have students list the benefits and drawbacks to both plans.  Also, have them list questions they still have before investigating each plan.  They can use the plan sheet provided to help them.
2. Provide students with the “Problem Solving Multiple Ways” worksheet.  Allow them to work in groups to represent the problem:  graphically, numerically, algebraically, and as a written description.  (Note:  Students may struggle with writing an equation for the exponential function, but they should be able to recognize and translate the linear equation.) 
3. Have students develop and present a proposal to highlight which family plan is a better fit for Shara.  They should use graphs, charts, and equations to justify their choice.



Follow-Up Questions

1. What restraints could affect Shara’s decision?
2. Is there a point at which both families would pay her the same amount?  
3. If Shara could only babysit for the first three weeks, would this change your choice? Why or why not.  Justify your answer using good mathematics.  
4. The Radical Family asked Shara to babysit two additional days that same summer and continue on her pay system.  If she worked the entire month, how much would she earn after the two additional days.  


Extension Activities

1. If you could provide each family with a counter-offer, what would it be?  Explain your reasoning.
2. Imagine you are a new family to the neighborhood and you have to compete with the Pi Family and the Radical Family for babysitting.  Develop a babysitting offer that would be most appealing to the babysitters in the area.  Justify why your plan is the best.


Solutions

While there are many approaches students may use to solve this task, here are a few sample answers:

Graphically: 
*Important Note:  Students may find equations to model the situation.  While the graph they generate may be continuous, it is important to point out that the domain needs to be restricted to represent the number of days worked.  It would be helpful to follow up the discussion by asking what fractions of a day would represent in the problem (if anything).
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Numerically:

               Pi Family Pay Scale:			       Radical Family Pay Scale: 
	Days Worked
	Total Pay Earned

	0
	100

	1
	175

	2
	250

	3
	325

	4
	400

	5
	475

	6
	550

	7
	625

	8
	700

	9
	775

	10
	850

	11
	925

	12
	1000

	13
	1075

	14
	1150

	15
	1225

	16
	1300

	17
	1375

	18
	1450

	19
	1525

	20
	1600



	Days Worked
	Total Pay Earned

	0
	0.01

	1
	0.02

	2
	0.04

	3
	0.08

	4
	0.16

	5
	0.32

	6
	0.64

	7
	1.28

	8
	2.56

	9
	5.12

	10
	10.24

	11
	20.48

	12
	40.96

	13
	81.92

	14
	163.84

	15
	327.68

	16
	655.36

	17
	1310.72

	18
	2621.44

	19
	5242.88

	20
	10485.76





























Algebraically:

The Pi Family:  

 
Where y = the total pay earned, and x = the number of days worked


The Radical Family*:  

 
Where y = the total pay earned, and x = the number of days worked

*Students may struggle when trying to write the exponential equation to model the situation; however, it is not necessary that all students be able to write this equation at this point in the curriculum.  They will need to recognize the difference between exponential and linear function models.
Written Description:  

If Shara babysits the entire month during week, she could work a total of 20 days.  At 20 days, Shara would earn a total of $10,485.76 with the Radical Family, while only earning $3,600 with the Pi Family.  If she decides to babysit for 18 days or less during the summer, then she should choose to work for the Pi Family.  On the 18th day and after, the Radical Family is paying a much higher rate.  

Follow Up Questions (Sample Answers):
1. What restraints could effect Shara’s decision?
· If Shara does not work the entire 20 days, this could affect her pay. If she decides to babysit for 18 days or less during the summer, then she should choose to work for the Pi Family. On the 18th day and after, the Radical Family is paying a much higher rate, so she should choose to work for them. Before Shara decides to take the job with the Radical Family, she should ensure that she could work at least 18 days.  
· Why is the Radical Family offering an exponential pay scale?  Are there children difficult to control?  Have past babysitters only lasted a week? Shara should question the motivation to the unusual pay scale.
· Can Shara afford to wait until the end of the summer to be paid by the Radical Family?  If she has other bills or expenses over the summer, how will she pay these when she is only paid on her last day of work? 
2. Is there a point at which both families would pay the same amount?  
· Yes and no.  At exactly approximately 17.1 months the pay for both families will be $1,380.62; however, both families charge per day, so no day is exactly the same pay.  
3. If Shara could only babysit for the first three weeks for both families, would this change your choice?  Justify your answer using good mathematics.  
· At 15 days, the Pi family would pay $1225 and the Radical Family would only pay $327.68, so working for the Pi Family would earn Shara significantly more money.  It is only at the 18th day that the Radical Family becomes the better family to babysit for.
4. The Radical Family asked Shara to babysit two additional days the same summer and continue on her pay system.  If she worked the entire month, how much would she earn after the two additional days?
· Below shows what Shara could earn after two more days babysitting for the Radical Family.
	Days Worked
	Total Pay Earned

	21
	20,971.52

	22
	41,943.04









Babysitting Plan Sheet					        Name:  ___________________
										Date:  ____________
										       

Pi Family ($100 stipend for gas money plus $75 a day to babysit):  
 (
Drawbacks:
) (
Benefits:
)

















Radical Family (paid an initial amount of a penny and then her pay would double each day she babysat until she decided to stop babysitting for them or when the month ended):
 (
Drawbacks:
) (
Benefits:
)
















Questions:  
·   
·     
·   
Problem Solving Using Multiple Representations



 (
“
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Graph
Numeric/Algebraic 
Expression or Equation
Table
Model(s)/
Picture(s)
Oral/Written Description
)
MSDE has licensed this product under Creative Commons Non-Commercial.  For more information on this license, refer to: http://creativecommons.org/licenses/by-nc/3.0/.

image4.pcz
image4.pcz




oleObject1.bin

image5.wmf
  

y

=

0

.

01

2

(

)

x


image6.pcz
image6.pcz




oleObject2.bin

image7.wmf
  


image8.pcz
image8.pcz




oleObject3.bin

image1.png
antnt(lioﬁ

219





image2.png




image3.wmf
  

y

=

75

x

+

100


