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Investigation: Exploring Properties of Plane Shapes

Coordinate methods can be used to reason about plane shapes. Given two points (2, v,) and (7, v.),
e distance between them can be calaslated and the midpoint can e located, These methods are
seful to explore plane shapes and thelr properties. As you work on the folleenng problems, loor for

an answer to this question:
How can coordinates be used to reason about plane shopes?

1. Triangle ABC I5 an acute triangle vath coordinales A(2,4), B(8,8) and C(17,1).
3. Graph AABC and calculate the perimeter of the trangle,
b. In order to calculate the area of the triangle, the height is needed. Graph point [(7,3) on
side AC and drav the line segment BD. The segment BD represents the height from vertex
B to the base side AC. Calculate the area of AABC and compare your result vath others.

Resotve any differences.

2. In activity 1, the coordinates for point D were glven so that BD represented the height of the
triangle. BD |5 also called the altitude of the triangle. Consider how the altitude might be

determined If the polnl were not given icul
a. What is the relationship between the altitude and the base side? Ywgt D€ ?Ymd \lns,

b. Which of the following figures muztrates an altitude of the triangle?

P D j

_ (1SE
. m/ vun

fFigure 3 » J figure 2 ¥ ; Frpre—t '_4 = , I8
¢. Refer back to the triangle In activity 1. Calculate the slope of side AC Jné the 35p6 ot \) /Itn Docerl {x
altitude BD. Record the slopes in reduced fraction form, Describe any rclauonshlp batween ‘/

the o siopes. o AC =23 =L BD = - Sopes ave L
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3. Right angles (angles measuring 90°) can be found in plane shapes such as right triangles,
rectangles, and squares. Two bnes are considered perpendicular when they intersect at a right
angle. For each plane shape, (dentfy a pair of perpend:cular sides and compare their slopes,
Describe the relatienship betweean the slopes of perpendicular lines.
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4 l?_.act.\»u-.s 28 3 you discovered that two intersecting lines are perpendicular if and oty if the
SIOPes are opposite reciprocals. Below are three line wgments. Use the fact that the elopes of '
perpanaicelar ines are opposite reciprocals Lo draws a ne egment perpen dicular to' ,'{;,.t ' " l

segment. In each case, justify that the lines ore perpendicular, - > glven t.

I’ -—-[ A v~r-~ A -, ——
N \ - ~t=t-HH
l \ T e fro— n e b e B e
- e— Z
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g, 4 ke e
s . g -L
meFL1-% - m=3 | % m=f 14 Ty
. Quadnlateral KLMN is a rectangle with coordma‘?es K(-3,-3), L(0,9), M(4,8) and’ N(?,2). ' 1
S\ES Ar€

2. Hndthe Coordinqtes for point N. Explain how you determined the coordinates, OFP
b. Ven]fy that quadrilateral KLMN Is a rectangle by giving evidence related to its sides and 7/ ar 1 ILe ( .
ang 6‘ ‘ ) ‘ QD ,.J .

C. What do you notice about the sides that are opposite of one another? What can be said i

about the sides if the slopes are the same? :
SN
| QN ‘
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6. Lengths and slopes of the sides of plane shapes can assist in identifying the <pecific type of
shape. Coordinates of different triangles and quadrilaterals are given below. In each case,
carefully draw the figure on a coordinate grid and determine as precisely as possible the type of
shape. Yeu may want to refer to Shapes and Their Fropertios handout for specific properues of
different shapes.

a. A(l,2) B(2,5) C(5,7) D(4,9)
b. E(4, -1) F(5,6) G({,3)

¢ H(-3,2) I(-2, 6) )(2,7) K(1,3)
d. L(2,2) M(5,-2) N(9,1) P(6,5)
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7. Coordinate points are often used to define the endpoints for a line segmenl. Linear equations ¢an
be used to define lines that extend in both directions without end Examine the following finear

equations.
-1 6 Ay
A. yaB+3y B.y=2x+$ C.V"-—‘—-O-v' D. y=oikp Ev=-ls Sy
B e
= an g=-3+ZX

a. ldentify a pair of paralle! lines and éxplain how you know they are paratiel by eXamining

the equations. PyD -~ Same slope
b. [denufy a pair of perpendicular lines and explain how ﬁ;u know they are perpendicular by
S

examining the equations. AsC -7 opp. Reuprolals
C. Wnte the equation of the line parallel to , -« v+ 12 and passing through (6,13). M=3

)
S v S and passing through (4,9). .
12
=

d. Wnte the equation of the line perpendicular to y -
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