CCCA
              Unit 6 – Connecting Algebra and Geometry Though Coordinates
Task – Day 70

Name: __________________________________________________________________ Date: _____________________
Task:  New York


MCC9-12.G.GPE.6 Find the point on a directed line segment between two given points that partitions the segment in a given ratio.

Emily works at a building located on the corner of 9th Avenue and 61st Street in New York City. Her brother, Gregory, is in town on business. He is staying at a hotel at the corner of 9th Avenue and 43rd Street. 

The streets of New York City were laid out in a rectangular pattern.  In this part of town, Avenues run in a North-South direction and they are numbered from east to west, in other words the further east you go, the lower the number. That means the Avenues east of 9th Ave. are 8th Ave., 7th Ave., etc.  Streets run in an east-west direction. They increase in number as you proceed north. So, north of 41st Street is 42nd Street, then 43rd Street, etc. The distance between the avenues is the same as the distance between the streets.  All the blocks are approximately the same size. 

1. Gregory called Emily at work, and they agree to meet for lunch. They agree to meet at a corner half way between Emily’s work and Gregory’s hotel.  Then Gregory’s business meeting ends early so he decides to walk to the building where Emily works.  

a. How many blocks does he have to walk?  Justify your answer using a diagram on grid paper.

b. After meeting Emily’s coworkers, they walk back toward the corner restaurant.  How many blocks must they walk? Justify your answer using your diagram.

2. After lunch, Emily has the afternoon off so she walks back part of the way to the hotel with Gregory before turning to go to her apartment.  Her apartment is three blocks north and four blocks west of the hotel.  

a. At what intersection is her apartment building located?

b. How many blocks south of the restaurant will they walk before Emily turns to go to her apartment?

c. When Emily turns, what fraction of the distance from the restaurant to the hotel have the two of them walked?    Express this fraction as a ratio of distance walked to distance remaining for Gregory.

3. Gregory and Emily are going to meet for dinner at a restaurant 5 blocks south of her apartment.  

a. At which intersection is the restaurant located?

b. After dinner, they walk back towards her apartment, but stop at a coffee shop that is located three-fifths of the distance to the apartment.  What is the location of the coffee shop? 
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Determine a procedure for finding a point that partitions a segment into a given ratio by investigating the situations that follow.

4. Find a point that partitions a directed line segment from C(4, 3) to D(10, 3) in a given ratio.
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a. Plot the points on a grid.  (Notice that the points lie on the same horizontal line.)  What is the distance between the points?

b. Use the fraction of the total length of CD to determine the location of Point A which partitions the segment from C to D in a ratio of 5:1.  What are the coordinates of A?

c. Find point B that partitions a segment from C to D in a ratio of 1:2 by using the fraction of the total length of CD to determine the location of Point B.  What are the coordinates of B?



5. Find the coordinates of Point X along the directed line segment YZ. 

a. If Y(4, 5) and Z(4, 10), find X so the ratio is of YX to XZ is 4:1.

b. If Y(4, 5) and Z(4, 10), find X so the ratio is of YX to XZ is 3:2.



So far the situations explored have been with directed line segments that were either horizontal or vertical.  Use the situations below to determine how the procedure used for Questions 4 and 5 changes when the directed line segment has a defined, nonzero slope.

6. Find the coordinates of Point A along a directed line segment from C(1, 1) to D(9, 5) so that A partitions CD in a ratio of 3:1. Since CD is neither horizontal nor vertical, the x and y coordinates have to be considered distinctly.  

a. Find the x-coordinate of A using the fraction of the horizontal component of the directed line segment (i.e., the horizontal distance between C and D).

b. Find the y-coordinate of A using the fraction of the vertical component of the directed line segment (i.e., the vertical distance between C and D).

c. What are the coordinates of A?



7. Find the coordinates of Point A along a directed line segment from C(3, 2) to D(5, 8) so that A partitions CD in a ratio of 1:1. Since CD is neither horizontal nor vertical, the x and y coordinates have to be considered distinctly.  
a. Find the x-coordinate of A using the fraction of the horizontal component of the directed line segment (i.e., the horizontal distance between C and D).

b. Find the y-coordinate of A using the fraction of the vertical component of the directed line segment (i.e., the vertical distance between C and D).

c. What are the coordinates of A?



8. Now try a few more …

a. Find Point Z that partitions the directed line segment XY in a ratio of 5:3.  

X(–2, 6) and Y(–10, –2)

b. Find Point Z that partitions the directed line segment XY in a ratio of 2:3.  

X(2, –4) and Y(7,2)

c. Find Point Z that partitions the directed line segment YX in a ratio of 1:3.  

X(–2, –4) and Y(–7, 5) (Note the direction change in this segment.)



Back to Gregory and Emily….

9. When they finished their coffee, Gregory walked Emily back to her apartment, and then walked from there back to his hotel.  How many blocks did he walk?

a. If Gregory had been able to walk the direct path to the hotel from Emily’s apartment, how far would he have walked?  Justify your answer using your diagram.

b. What is the distance Emily walks to work from her apartment?

c. What is the length of the direct path between Emily’s apartment and the building where she works?   Justify your answer using your diagram.

