MA109, Activity 7: The Coordinate Plane (Section 2.1, pp. 150-154) Date:

IToday’s Goal:l The coordinate plane is the link between algebra and geometry. In the
coordinate plane we can draw graphs of algebraic equations. The graphs,
in turn, allow us to ‘see’ the relationship between the variables in
equations.

[Assignments:| Homework (Sec. 2.1): #1, 2, 5, 8, 9, 14, 16, 19, 25, 28, 33, 39, 43
(pp. 154-157).

II y I
Points in a plane can be identified with ordered pairs of numbers to T e A (3&:\
form the coordinate plane. To do this, we draw two perpendicular
oriented lines (one horizontal and the other vertical) that intersect
at 0 on each line. The horizontal line with positive direction to
the right is called the z-axis; the other line with positive direction b F-———=-- ¢ -
upward is called the y-azis. The point of intersection of the two ‘ ?E (0,%)
axes is the origin O. The two axes divide the plane into four o
quadrants, labeled I, II, III, and IV. C(3,9)

The coordinate plane is also called Cartesian plane in honor of the
French mathematician/philosopher René Descartes (1596-1650).

Any point P in the coordinate plane can be located by a unique ' (:‘(.2,0') O
ordered pair of numbers (a,b) as shown in the picture. The first T
number a is called the z-coordinate of P; the second number b is
called the y-coordinate of P.

I

Plot each point in the coordinate plane: 111 ° 1 1A%
A(3,6), B(-2,-4), C(-3,2), D(2,-3), E(0,3), F(-2,0) B (-2,-4)

Example 2:| Describe and sketch the regions in the coordinate plane given by the following sets:

{(z,y) |y <0} {(z,y)| —1<z <5}

The set of powtts (o) A “The ponts whose X ~coocdinates
sudh that y<O s thne are between | and 5 e
Po’m\s whose \-coodwates between (bu* ot on) the

are 0 o negahve, 1€ // * lwes x=-| and x=5.
e PO\Y\"\S on tve // ///
A

x-axis or below .

{(9) 1] > 2) o

Recall [x|z2 ¥ and ///

onl\f f x¢-2, 2¢x.

{(z,y)|zy > 0}
For Xy >0, then X
and y wust both be
positive or both ke

So the qi\;'er\ negion .
congists of the points ) egahve. Cone y n 7

wiese x-coordinates // | M s i Qm(m //
lie 4o the left of or on T od T /\

x=-2 ad v the rig\ﬁ of or on x=2.
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> @e Distance Formu@
Recall from Activity 2 (Section P.2) that the distance between Y
points a and b on a number line is d(a,b) = |b— al.

Thus, from the picture we see that the distance between the points Y2 +
A(z1,y1) and C(22,11) on a horizontal line is |z2 — x1| and the
distance between the points B(z3,y2) and C(z3,3,) on a vertical
line is |y, — y1|.

Since the triangle ABC is a right triangle, b 1
the Pythagorean Theorem gives:

' d(A,B) = \/(z2 — 21)2 + (3 — y1)? 0 T T2 T
Y
Find the distance between P(-1,2) and Q(3, -4) P """ .
@) e by drawing a right triangle and using the Pythagorean Theorem:; N """ i
@ e by using the distance formula.

"

GLPO[ =64  ® dpa= (3-C)r (4
(46,00 = 36+ 1L \ERER
[46,0)] = 52 = Jrt

40,0 =52 =J52

Example 4:| Show that the triangle with vertices A(0,2), B(-3,-1), and C(—4,3) is isosceles.

A triangle 15 1sosceles & two of s sdes are of equal | ath, e, the distarce between
two sets of verfices s qua. So we nead to find d(AB), (A,0), and a(®,0).

dAR={3-0% (-* =IO =39 = [ e we dA0=d(®:0
d(A0=1C4-07 G- = [~ 1 = Jieer = {77 50 fve teagle is isosceles.
d(B.0)= JE4-C 607 = Jo o = {1 = {17

i

» | The Midpoint Formula: |

Let (zpar,yn) denote the coordinates of the midpoint M of the

line segment that joins the point A(z1,y1) to the point B(za,y). Y
From the picture, we notice that the triangles APM and M QB

are congruent because d(A4, M) = d(M, B) and the corresponding Y2 +
angles are equal.

Thus d(A, P) = d(M, Q) and so zp; — 2, =Ty — Tp Or Ym 1
Ty = (21 + 13)/2.
Similarly, d(M, P) = d(B, Q) from which it follows that 1 1

ym = (y1 +2)/2.

lM<xl+iEz y1+y2l! 0 T1 Ty T2 z
2 ’ 2
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e mmamma————

If M(6,8) is the midpoint of the line segment AB, and if A4 has coordinates (2,3), find the
coordinates of B.

We tave M=(68) ad we know M=(222 ij\ﬁ» Let A=, 40 and B= (xa,y9).

Since M= (,8) and M= (22 5"—“3%) we have (=552 4 9= Ny
We know (X\,\{D =(2,5\, p\ugﬂir@ fhee irl) we @an <solve {lor X5 ad .

o1 - b et
2 . B=(10,13).
b= 2 ¥ 25
)= 2+x, 2(8)= 34ya
12724y, b= 3+ya

i =2
22: =[G 10l 1-3= ve =[ar 13
Find the lengths of the medians of the triangle with vertices A(1,0), B(3,6)
median is a line segment from a vertex to the midpoint of the opposite side).

We caa fuest plot the verhices oa e coordinate plane . | ot Mg dencte the widpout
of AB, My the mdpott o AC, and MNec the midpowrt of BC. We
can then deaw The medians. In order to find the lenq‘rh of the
medans, we must fiest fid e cordnates of Hhe miépxoims‘

Me= (5, 2)-(4.9- 03

and C'(8,2). (A

Moo= (5,2)= (4= (59
Alh M) = JET+(E07 = 1@ 4 - [ = i S These are the lengths
d(B)MAJ: \J@"B)Q*(\'@Q = i(%)lw”('g)it\r% y 5 = jg}? cf oue meadans.
A6 Mg)= {G-27+ G- = o7+ = (omy = (37

Example 7:| Find the point that is one-fourth of the distance fr
along the segment PQ.

Mo _»8 1o hrd this poitt, we can fiest fid te widpowtt of PQ,
P Th 2y My and Hen fid the widpowit of P/Mp@)sa\/ M
> o 34 ) »
’ M= (55, 25)= (5, %)= (5,4)

M= (5 3= (2 D=0,

X0 our anser © (l)jiy

om the point P(—1,3) to the point Q(7,5)
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