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	Resources:

TI 83+ graphing calculators for every student.

JMAP Speed Worksheet:  

	Homework:

JMAP Speed Worksheet
	Evaluation:

JMAP Regents Book by Topic

Algebra/ Rate/ Speed


Classroom Dialogue

Big Idea:  Speed is a ratio.  It is equal to 
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A formula can be written where 
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By transforming this formula, we can get 
[image: image3.wmf]d

t

S

=

 and 
[image: image4.wmf]dSt

=´


Student understanding of the relationships between speed, distance, and time is often tested in the Math A and sometimes on the Math B Regents.  Understanding the basic ratio  
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 and being able to apply it to word problems using algebraic notation is an important skill to master.  It is also very helpful in the real world when a student gets a driver’s license for a car or travels by plane, bus or train.
NOTE:  There is considerable emphasis on mathematical representation and understanding in the following set of problems.  The emphasis should be on creative problem solving.  There are many, many ways a student can solve these problems.

Polya’s Universal Algorithm for Problem Solving

Step 1.  Understand the question that is being asked.

Step 2.  Develop a strategy.

Step 3.  Execute the strategy.

Step 4.  Check you solution for reasonableness.
Student Activity:  Complete the JMAP Speed Worksheet.

Regents Math A Problem
	A bicyclist leaves Bay Shore traveling at an average speed of 12 miles per hour.  Three hours later, a car leaves Bay Shore, on the same route, traveling at an average speed of 30 miles per hour.  How many hours after the car leaves Bay Shore will the car catch up to the cyclist?

(1) 8

 
  (3) 5

(2) 2

 
  (4) 4




One Solution:

	Let H equal hours.

Let bicyclist’s location equal 12 times H.

Let car’s location equal 30 times (H-3).

We want to know when both expressions are equal.
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Regents Math A Problem
	A girl can ski down a hill five times as fast as she can climb up the same hill. If she can climb up the hill and ski down in a total of 9 minutes, how many minutes does it take her to climb up the hill?

(1) 1.8 


 (3) 7.2

(2) 4.5 


 (4) 7.5




One Possible Solution:

	Let 
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 equal the time required to climb the hill.

Let 
[image: image8.wmf]1

5

x

equal the time to ski down the hill.

We want to know when both expressions total 9 minutes.
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Regents Math A Problem
	A truck travels 40 miles from point A to point B in exactly 1 hour. When the truck is halfway between point A and point B, a car starts from point A and travels at 50 miles per hour. How many miles has the car traveled when the truck reaches point B?

(1) 25 


(3) 50

(2) 40 


(4) 60

The truck travels at a rate of 
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.  It goes for 1 hour.

When the truck has gone halfway, it will have gone 20 miles.

Use a proportion to find out how much time it takes for the truck to go half way.
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The car starts when the truck has been gone 
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hour.  The truck has another 
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hour to travel.

The question wants to know how far the truck will travel during this last 
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hour of the car’s trip.  Use the truck’s speed and a proportion.
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Regents Math A Problem
	A truck traveling at a constant rate of 45 miles per hour leaves Albany.  One hour later a car traveling at a constant rate of 60 miles per hour also leaves Albany traveling in the same direction on the same highway.  How long will it take for the car to catch up to the truck, if both vehicles continue in the same direction on the highway?


One Solution:

	Let H equal hours.

Let truck’s location equal 45 times H.

Let car’s location equal 60 times (H-1).

We want to know when both expressions are equal.
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Regents Math A Problem
	Bob and Latoya both drove to a baseball game at a college stadium. Bob lives 70 miles from the stadium and Latoya lives 60 miles from it, as shown in the accompanying diagram. Bob drove at a rate of 50 miles per hour, and Latoya drove at a rate of 40 miles per hour. If they both left home at the same time, who got to the stadium first?
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One Possible Solution:

Strategy:  Use division of fractions to determine how long it takes for each to get to the stadium.

	Bob’s trip takes 
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Latoya’s trip takes
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Bob gets there first because 
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Regents Math A Problem
	Two trains leave the same station at the same time and travel in opposite directions. One train travels at 80 kilometers per hour and the other at 100 kilometers per hour. In how many hours will they be 900 kilometers apart?


One Possible Solution:

	Let H equal hours.

Let the first train’s location equal 80 times H.

Let the second train’s location equal 100 times (H-1).

We want to know when the total distance equals 900.
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Regents Math A Problem
	A rocket car on the Bonneville Salt Flats is traveling at a rate of 640 miles per hour.  How much time would it take for the car to travel 384 miles at this rate?

(1) 36 minutes 
(3) 256 minutes

(2) 245 minutes 
(4) 1.7 hours




One Possible Solution:

Strategy:  Convert hours to minutes and use a proportion.
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	An easier approach is to simply reason that if it goes 640 miles in 1 hour, it will go 384 miles in less than 1 hour.  There is only one answer that is less than 1 hour.  It must be 36 minutes.


Regents Math B Problem
	On her first trip, Sari biked 24 miles in T hours. The following week Sari biked 32 miles in T hours. Determine the ratio of her average speed on her second trip to her average speed on her first trip.

(1)  
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One Possible Solution:

	Let 
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equal Sari’s rate on her first trip.

Let 
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equal Sari’s rate on her second trip.

The question wants to know the ratio of the second trip to the first trip.
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Regents Math B Problem
	On a trip, a student drove 40 miles per hour for 2 hours and then drove 30 miles per hour for 3 hours. What is the student’s average rate of speed, in miles per hour, for the whole trip?

(1) 34
 

(3) 36

(2) 35 


(4) 37


One Possible Solution:

	Rate of Speed = 
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Strategy:  Determine the student’s total distance and total time.  Then set up a ratio to find rate of speed.

Total distance equals  
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Total time equal 2 hours + 3 hours = 5 hours

Rate of Speed = 
[image: image32.wmf]distance170  Miles

34 miles per hour

time5  Hours

==





Regents Math B Problem
	If Jamar can run 
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 of a mile in 2 minutes 30 seconds, what is his rate in miles per minute?

(1) 
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One Possible Solution:

	Strategy:  Set up a proportion.
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Student Activity:  Students complete the JMAP Speed Worksheet.

NYS Core Performance Standards:

Key Idea 2:  NUMBER AND NUMERATION

Students use number sense and numeration to develop an understanding of the multiple use of numbers in the real world, the use of numbers to communicate mathematically, and the use of numbers in the development of mathematical ideas.

Performance Indicators:

2a.
Understand and use rational and irrational numbers.

Key Idea 3:  OPERATIONS

Students use mathematical operations and relationships among them to understand mathematics.

Performance Indicators:

3a.
Use addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions.

Key Idea 4:  MODELING/MULTIPLE REPRESENTATION

Students use mathematical modeling/multiple representation to provide a means of presenting, interpreting, communicating, and connecting mathematical information and relationships.

Performance Indicators:

4a.
Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.

Key Idea 5:  MEASUREMENT

Students use measurement in both metric and English measure to provide a major link between the abstractions of mathematics and the real world in order to describe and compare objects and data.

Performance Indicators:

5a.
Apply formulas to find measures such as length, area, volume, weight, time, and angle in real-world contexts.

5b.
Choose and apply appropriate units and tools in measurement situations.

Key Idea 7:  PATTERNS/FUNCTIONS

Students use patterns and functions to develop mathematical power, appreciate the true beauty of mathematics, and construct generalizations that describe patterns simply and efficiently.

Performance Indicators:

7a.
Represent and analyze functions using verbal descriptions, tables, equations, and graphs.

7c.
Translate among the verbal descriptions, tables, equations, and graphic forms of functions.

7d.
Model real-world situations with the appropriate functions.

7e.
Apply axiomatic structure to algebra.
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