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Until now, we focused on finding the graph of a given linear equation. In what follows, we will approach lines differently.
Given some conditions of the line, we will come up with the equation. Let us first review a few things about straight lines.Let
us first recall a definition.

Definition: Equations that are in x, or in y, or in z and y can be graphed. The graph of such an equation
is the set of all points P (x,y) for which the coordinates = and y form a solution of the
equation.

If the equation is linear in z and y, the graph of the equation is a line. If one of the variables is missing, and the equation is

linear in the other (such as x = 2 or y = —3), the graph of the equation is a line.
. : Y
The slope of a line is a very important concept. It expresses the
steepness of a line. Given two points on a line, the slope is a signed
ratio expressing the vertical change per the horizontal change between B(3,5)
the two points.
b
rise  change in the y — coordinate o — ¥ i =
m = — = - - =
run  change in the x — coordinate 9 — x3 A(-3.2)  run
v

Definition: The slope of a line (usually denoted by m) is a signed ratio expressing the steepness of the
line. Given points A (x1,y1) and B (2, y2), the slope of the line connecting these points is

rise Y2 —y1
m — — =
run To — X1

This formula is called the slope formula.

Example 1. Find the slope of the line determined by the points A (—3,2) and B (3, 5).
Solution: a) We find the slope determined by the points. (—3,2) = (z1,y1) and (3,5) = (z2,y2) using the slope formula.

Ctise oy H-2 3 1

run  zp—ax, 3—(-3) 6 2

1
So the slope is .

Note that the slope of all horizontal lines is zero and that vertical lines have no slope.

T

line with positive slope line with negative slope line with slope m = 0 line with no slope
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When the equation of a line is given, we can find its slope by finding two points on the line and applying the slope formula.
However, there are easier ways to find the slope of a line, given its equation.

Theorem: Suppose that the equation of a line is y = max + b. Then the slope of this line is m, the
coefficient of z in the equation, and the line’s y—intercept is the point (0,b). This form of
an equation is called the slope-intecept form.

Proof: Suppose that A (x4,y4) is a point on the line y = max + b. Since this point is on the line, y4 = mx 4 + b, and so the
coordinates of this point is (z 4, mx 4 + b). Let us find another point B with an z—coordinate 1 greater than = 4. Then the new
point, B has an x—coordinate xtp = x4 + 1, and the y—cooridnate is yp = map +b =m(xa+1)+b=mzs+m+b.
Applying the slope formula for A and B

slope =

=m

yB —ya _ (mxa+m+0b)— (mxa+0b) _mxA—km—l—b—ma:A—b_T
TR —TA (xa+1)—x4y za+1—1x4y 1

If we substitute z = 0 into the equation of the line y = mx + b, the resultis y = m - 0 + b = b. Therefore, the y—intercept of
this line is (0,5). W
The intercept-slope form of a line tells us a great deal about the line. For example, the line y = 2z — 3 has slope m = 2 and
y—intercept (0, —3). The line y = —%x + 1 has slope m = —;, and y—intercept (0,1). The liney = x — 5 has slope
m = 1 and y—intercept (0, —5). We have seen before that graphing a line is a matter of seconds if its equation is given in the
slope-intercept form.

We need to be careful. If the line is given in a form other than the slope-intercept form, the coefficient of x is NOT the slope.
For example, the slope of the line 2z — 3y = —12 is NOT 2.

Definition: The equation of a line can also be given in the form of Az + By = C, where A, B, and C'
are real numbers. This form of the equation is called the general form.

Example 2. Find the slope of the line 2z — 3y = —12.

Solution: The slope of this line is not 2. We have to first transform the equation into the slope-intersept form by solving for y
in terms of x.

2z — 3y = —12 add 3y to both sides
20 =3y — 12 add 12

2x + 12 = 3y divide by 3 (also, swap the two sides)
20+ 12 2 n 12 2 4
= = —X — = —Zx
Y 3 3" 73 73

So we have the equation y = gcl: + 4. This equation is in the slope-intercept form, so the slope is the coefficient of

2
. Th == |
T us m

A natural question is: which equation is better to use, the general form or the slope-intecept form. One possible answer is
that they are equally useful, with different adventages. The slope-intecept form is excellent when graphing the line or finding
geomteric properties of it. The general for better serves us when the focus is on algebrais computatons. For example, the
general form might be preferred when finding the intersection of two lines.
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1
Example 3. Write an equation for the line with slope m = 1 and y—intercept (0, 3).

. . . . . . 1
Solution: There is not much we need to do. Since the slope and the y—intercept was given, we immediately have that m = — 1

1
and b = 3 in the equation y = mx + b. Thus the equation is |y = 1 + 31|

There is one more form of equation of a line that is extremely useful, it is called the point-slope form.

Definition: Suppose that a line has slope m and passes through the point P (xp,yp). The point-slope
form of the equation of this line is

y—yp=m(x—xp)

Example 4. Write the point-slope form equation for each of the lines passing through the given point and having the given
slope.

2
a) P(—5,1)and m = —2 b) P(3,-2) andm:—g ¢) P(4,0) andm =1
Solution: a) We write the point-slope form. m = —2, and P (—5, 1) means that zp = —5 and yp = 1.

y—yp=m(x—xp) becomes y — 1= —2(z — (=5))

We simplify the equation: ’y —1=-2(z+5) ‘

2
b) We write the point-slope form. m = —3 and P (3, —2) means that zp = 3 and yp = —2.

2
y—yp=m(x —xp) becomes y — (—2) = —§($—3)

2
We simplify the equation: |y + 2 = —3 (x—3)|

¢) We write the point-slope form. m = 1, and P (4, 0) means that xtp = 4 and yp = 0.

y—yp=m(x—xp) becomes y —0=1(x —4)

We simplify the equation: .

Theorem: Two lines are parallel if and only if they have the same slope or both lines are vertical.

Example 5. Write an equation for the line that passes through the point (6, —2) and is parallel to the line 3z + 4y = 10.

Solution: Let us first figure out the slope of this other, parallel line. We transforming the equation given to slope-intercept
form and read the slope.

3z + 4y =10 subtract 3z from both sides
4y = -3z + 10 divide by 4
_ —3z+10 3 10 3 5

1 TPTT T
If our line is to be parallel to this line, its slope must be the same. Now we can simply apply the point slope form

with m = —% and P (6, —2).

© Hidegkuti, Powell, 2009 Last revised: April 20, 2019



Lecture Notes Writing Equations of Lines page 4

y—yp=m(x—xp) becomes y — (—2) = —— (z — 6)

3
We simplify the equation: |y + 2 = ~1 (x —6)

Recall that two lines are perpendicular if they intersect each other at an angle of 90° (also called right angle).

Theorem: Two lines are perpendicular if and only if their slopes m1 and mq are negative reciprocals of
each other, i.e. mimy = —1, or one line is vertical and the other one is horizontal.

Example 6. Write an equation for the line that passes through the point (6, —2) and is perpendicular to the line 3z + 4y = 10.

Solution: This is the same line as in the previous example, so we know that its slope is — T Our line is to be perpendicular to
. . . . 3 ! S

this line, so its slope needs to be the negative reciprocal of T That is 3" We can check by multiplying the two

4
slopes: the product must be —1. Now we simply apply the point slope form with m = 3 and P (6, —2).

4 4
y—yp =m(x —xp) becomes y—(—2):§(m—6)or y—|—2:§(m—6).

There are a number of interesting and important applications of our new skill of coming up with equations of lines based on
certain geometric properties.

Example 7. Consider the triangle determined by A (—4,4), B (1,7), and C (6, —1). Write an equation for the altitude drawn
to side AC.

Solution: This task might seem intimidating at first, but it is not much different from our previous example. The height or
altitude drawn to side AC' is simply a line that is perpendicular to line AC and contains point B.

We first compute the slope of line segment AC. We use the slope formula with points A (—4,4) and C (6, —1).

Yo —Ya —-1—-4 -5 1 4

2o —xa 6-(—4) 10 2 B(1,7)

The height drawn to side AC' is perpendicular to side AC and so
its slope must be the negative reciprocal of mac. That is a slope A48

of 2. Now we simply apply the point slope form with m = 2

and B (1, 7). \

y—yp=m(x—xp) becomes’y—7:2(m—1)‘. / RN v
C(6-1)

If we are to present the equation in the slope-intercept from, we distribute the 2 on the right-hand side and then
isolate y on the other side.

y—7=2(x—-1)
y—7=2x—-2
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Example 8. Find an equation for the line connecting the points P (3, —8) and @ (—2, 2).

Solution: We will use the slope formula to find the slope of the line connecting P and (). Then we apply the point-slope form
with either P or Q).

yo—yr _2-(=8) 10 _
TQ —Tp —2-3 -5

-2

Both ’ y+8=-2(zx—3) ‘ and ’ y—2=-2(z+2) ‘ are correct. We can transform both equations to the slope
intercept form.

y+8=-2(z—3) y—2=-2(zx+2)
Yy+8=-2x+6 y—2=-2x—4
y=—2x—2 y=—2z—2

So the two point-slope equations belong to the same line, whose slope-intercept form is .

Theorem: Suppose that A (x4,y4) and B (zp,yp) are two points given. Let M denote the midpoint

of line segment AB. The coordinates of M (x s, yar) are the average of the corresponding
coordinates of A and B.

Example 9. Find the midpoint of the line segment AB where points A and B are given as A (—5,4) and B (3, —4).

Solution: The x—coordinate of the midpoint is the average of the x—coordinates of A and B.

Lo wAtes 543 -2 Y
MZ™ 7 T e T A(5 4)

Similarly, the y—coordinate of the midpoint is the average of

the y—coordinates of A and B.

_yatyp 4+ (—4) _9_, metoy N
=TTy T e T \
Thus the midpoint is M (—1,0).
B(3.-4)

Definition: Suppose that points A and B are given. The perpendicular
bisector of line segment AB is the set of all points P in the
plane that are equidistant to points A and B.

Although the definition is given in terms of distances, there are two properties of the perpendicular bisector that we use when

finding their equation. The perpendicular bisector of line segment AB is perpendicular to that line segment, and passes
through the midpoint of the line segment.
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Example 10. Find an equation of the perpendicular bisector of the line segment AB where A (4, —2) and B (2,4).

Solution: The perpendicular bisector of the line segment passes through its midpoint //. We compute the coordinates of M.

TAa+xzp 4+2 vy

Ty = = = 3 and
2 2 B
—2+4+4
yM:yA;LyB: ; =1  Thus M (3,1)
Next, we compute the slope of the line connecting A and B. M
X

_yp—ya 4-(=2) 6 _ \

mAB_:L“Bfa:A_ 2—4 -2 3 A

The slope of the perpendicular bisector is the negative reciprocal of m4p, that is 3 We are ready to write

. . 1 . . . .
the equation in point-slope form, with m = 3 and M (3,1). Thus an equation of the perpendicular bisector is

1
y—1=§($—3)

An Application

When we convert units, we usually deal with a simple ration problem. If 1 kilogram (kg) is 2.2 pounds (1b), then 2 kilograms
are 4.4 pounds, 10 kilograms are 22 pounds, and so on. Conversion of temperature is an exception. In the USA, we use
Farenheit, (°F) and in most of Europe, Celsius ( °C) is used. But conversion between the two units is more complicated than a
ratio problem.

Celsius was established as follows. The temperature at which water freezes was defined as 0 °C. The temperature at which
water boils was defined as 100 °C. An increase of 1 °C would be the same as one-hundredth of the difference between freezing
and boiling points.

We can always come up with the conversion formula between Celsius and Farenheit if we remember the two temperatures listed
before, and if we look at it as the equation of a line, given two points on it.

Suppose we want to convert from Farenheit to Celsius. Let us create a coordinate system in which the z—axis represents
Farenheit, and the y—axis represents Celsius measurement. Water freezes at 32 °F, this temperature was defined to be 0°C.
Water boils at 212 °F, this temperature was defined to be 100 °C. Therefore the conversion formula would be the equation of
the line connecting the points (32, 0) and (212, 100).

- 100 -0 100 5
We compute the slope using the slope formula: m = 270 =— =_.
9 — X1 212 — 32 180 9

We now use the point-slope form with (32, 0) to write the caldus(©)
equation of the line.

2007

150T

5 5
y-0=g(@@=32) = y=g(@@—32)

50T

This means that the conversion formula from Farenheit to

5
Celsius is C' = 9 (F —32).

y L&~ 25 50 75 100 125 150 175 200 225 250 275 300 325 350

Farenheit
50+ R

For example, to convert 77 Farenheit to Celsius, we write C' = — (77 — 32) = 25. Therefore, 77 °F = 25°C.

O ot
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Sample Problems

1. In each case, find the slope of the line determined by the two points given.

a) (b,—1)and (1,3) b) (2,1)and (6,3) ¢) (8,—1)and(—1,—1) d) (7,3)and (7,—4)
2. For each straight line given, find its slope.
a) y=—2r+5. b) 2z — 5y =8 c) y=3 d) 7(z-3)+z—-2y=2y+1
e) x = —% f) aline parallel toy = 32 — 1 g) a line perpendicular to y = 3z — 1
3. Find an equation for the straight line that has slope 4 and y—intercept (0, —5).
4. Find an equation for the straight line that has slope —% and passes through the point (4, 1).
5. Find an equation of the straight line that is parallel to 3z — 2y = 12 and passes through the point (8, —1).
6. Find an equation of the straight line that is perpendicular to  + 5y = —3 and passes through the point (—1, 4).
7. Find an equation of the straight line that passes through the points (3, —1) and (1, 5).
8. Find the midpoint of the line segment determined by A (7, —4) and B (3, —2).
9. Consider the triangle determined by A (=5, —3), B (—1,3),and C (7, 1).
a) Find an equation for the line that connects A and B.
b) Find the midpoint of line segment AB.

¢) Find an equation for the perpendicular bisector of side AB.

d) Find an equation for the height (or altitude) belonging to side AC.
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Practice Problems

1. In each case, find the slope of the line determined by the two points given.
a) (—2,—3)and (3,—-1) b) (12,-7) and (6, —3) ¢) (2,5)and (2,10) d) (12,9) and (—6,9)
2. For each straight line given, find its slope.

a)y:% b) 3z+10y=1 ¢ y=0 d)3(y—2)—20(—-xz)=3z—4

1 1
e) x =11 f) aline parallel to y = 3% + 7 g) aline perpendicular to y = 3% +7
3. Find an equation for the straight line that has slope —2 and y—intercept (0, 7).
2
4. Find an equation for the straight line that has slope 3 and passes through the point (—6, 7).

5. Find an equation of the straight line that is parallel to 3z — 2y = 12 and passes through the point (8, —1).

6. Find an equation of the straight line that is perpendicular to = + 5y = —3 and passes through the point (—1,4).
7. Find an equation of the straight line that passes through the points (2, 10) and (5, —2).

8. Find an equation of the straight line that passes through the points (—4, 5) and (6, 0).

9. Consider the triangle determined by A (6,1), B (0,7), and C (—4, —3).

a) Find an equation for the line that connects the given points.
i) Aand B ii)) Aand C iii) Band C

b) Find the midpoint of each of the given line segments.
i) AB i) AC iil) BC

¢) Find an equation for the perpendicular bisector of each of the given line segments.
i) AB i) AC iii) BC

d) Find an equation for the height (or altitude) belonging to each of the given sides.
i) AB i) AC iii) BC
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127
i e
Answers

Sample Problems

1
1. a) —1 b) 3 c) 0 d) This line has no slope
2 - 1
2. a) —2 b) £ c) 0 d) 2 e) This line has no slope f) 3 g) -3
1 3
3.y=4x -5 4.y:—§:ﬂ+3 5.y:§x—13 6. y=5x+9 7. y=-3x+8

3 3 2
8. (5,—-3) O. a)y+3:§(x+5) 0ry—3:§(x+1) b) M (-2,0) c)y:—gx—2 d) y=-3z

Practice Problems

2 2
1. a) £ b) —3 c¢) This line has no slope d) 0
3 3 1 - 1
2. a) — b) —— c) 0 d - e) This line has no slope f) — g —2 3. y=-2x+7
4 10 3 2
2 3 1
4.y:§x—|—11 S.yzix—li% 6. y=>5x+9 7. y=—4x + 18 8.y:—§x+3
2 2 7 5
9. a)i)) y=—x+7 ii)y—lzg(ﬂv—6) ory=-z—y iii)y:§x+7

. . 5 ) 3 .. 2 2 6
)i)y=z+1 i) y+1f—§(a:—1) or yf—ia:—i—i iii) y—2f—g(x—|—2) or yf—g:z:—i—g
17

) .. ) 2 2
diy=z+1 11)y:—§:1:+7 111)?9—1:—5(37—6) ory=-—zr+—
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Sample Problems - Solutions

1. In each case, find the slope of the line determined by the two points given.

a) (5,—1)and (1,3)
Solution: We will use the slope formula to find the slope. Let (1,y1) = (5, —1) and (z2,92) = (1,3). Then the

slope formula gives us
rise  y2—y1 33— (—1) 4
= — = = = — = _1
" run 1-5 —4

T2 — X1

b) (2,1) and (6, 3)
Solution: We will use the slope formula. Let (z1,y1) = (2,1) and (2 y2) = (6,3). Then the slope formula gives

us
rise y—y1 3—1 2 1
m = — = = = —_—=| -
run T2 — 1 6—2 4 2
¢) (8,—1)and (—1,-1)

Solution: We will use the slope formula. (z1,y1) = (8, —1) and (z2,y2) = (-1, —1)

rise  ya—y1 —1—(-1) 0
m = — = — —

run @y — 7 -1-38 -9
Indeed, horizontal lines all have a slope of zero. Since the line is horizontal, all of its points have the same
y—coordinate and so the rise, y2 — y; is zero.
d) (7,3) and (7, —4)
Solution: We will use the slope formula. (z1,y1) = (7,3) and (z2,y2) = (7, —4).

i — —4-3 =7
m— 08¢ _ Y2701 = — = undefined
run To — X1 T—7 0

Vertical lines do not have slopes. Since the line is vertical, all of its points have the same x—coordinate and so the
run, xo — x7 is zero. This line has .

2. For each straight line given, find its slope.

a) the line y = —2x + 5.
Solution: The equation of the line is given in slope-intercept form. We simply read the coefficient of . The slope
is .

b) the line 2z — b5y =8
Solution: We first bring the equation of the line to its slope-intercept form by solving for y.. Then the coefficient
of x is the slope.

2r—by = 8 add by
20 = S5y—+8 subtract 8
2r -8 = by divide by 5
2z — 8
5 =Y

2 8 . |2
y = gm—g Theslopels.
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c¢) theliney = 3
Solution: The equation of the line is given in slope-intercept form. We simply read the coefficient of z. In this
case, we don’t see = because its coefficient is zero. We can re-write it as y = Ox + 3. If we are not sure, we can
graph the line and see from its graph that it is horizontal. Therefore, the slope is .

d) theline7(z —3)+xz—2y =2y +1
Solution: We first bring the equation of the line to its slope-intercept form by solving for y.. Then the coefficient
of z is the slope.

T(x—3)+zx—-2y = 2y+1 distribute

Tr—214+2x—-2y = 2y+1 combine like terms
8r—2y—21 = 2y+1 add 2y
8r—21 = 4y—+1 subtract 1
8r —22 = 4y divide by 4
8x — 22
1 =Y
y = gx — % =2z — % Thus the slope is .

. 1
e) the line x = —5
Solution: We can not bring this equation to its slope-intercept form by solving for y because y does not appear in

1
it. This means that there is no slope. If this is confusing, select any two points from the line, say <—2, 1> and

1
<2, 5> and apply the slope formula. It will be clear that m is undefined since we will end up dividing by zero.

This line has .

f) aline parallel to y = 3z — 1.
Solution: The line y = 3z — 1 has slope 3. Parallel lines have the same slope. So our line also has a slope .
g) aline perpendicular to y = 3o — 1.

Solution: The line y = 32 — 1 has slope 3. Perpendicular lines have slopes that are negative reciprocals of each

1
other. The negative reciprocal of 3 is —3|

3. Find an equation for the straight line that has slope 4 and y—intercept (0, —5).

Solution: The equation is very easy to find with the data given. The slope-intercept form of the line is y = ma + b and

we know that m = 4 and b = —5. Thus the answer is .

1
4. Find an equation for the straight line that has slope — 3 and passes through the point (4, 1).

Solution: Since the point given is not the y—intercept, we will use the point-slope form. We know that the slope is

1 . . . . . 1
m=-g and a point on the line is (4,1). We can write the line’s equation in one easy step: |y — 1 = —3 (x —4)|
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5. Find an equation of the straight line that is parallel to 3z — 2y = 12 and passes through the point (8, —1).
Solution: We start with the slope of 3z — 2y = 12. We bring the equation to its slope-intercept form by solving for y.

3r—2y = 12 add 2y
3r = 2y+12 subtract 12
3r—12 = 2y divide by 2
3
Yy = §x —6

3
Thus the line 3z — 2y = 12 has slope 5 Since parallel, our line must have the same slope. Now the problem is like the
previous one: the slope and a point is given. Using the point-slope form, we write

y—(—1)= - (z—8) andsimplify: |y+1= % (x —8)

If we are to present our answer in the slope-intercept form, that takes just a few additional steps from here.

3 o 3
y+1 = 5(35—8) dlstrlbutei
3 3
y+1 = ﬁx—§-8 subtract 1
3
Yy = 5x—12—1
3
yzix—l?)

6. Find an equation of the straight line that is perpendicular to  + 5y = —3 and passes through the point (—1,4).

Solution: We start with the slope of z + by = —3. We bring the equation = + by = —3 to its slope-intercept form by
solving for y.

r+oy = -3 subtract x
5y = —x—3 divide by 5
1 3
= —_——r — —
Y 575
1
Thus the line 4+ 5y = —3 has slope —E Since they are perpendicular, the slope of our line is the negative reciprocal of

1
— which is 5. Now we have the slope the point given. Using the point-slope form, we write

y—4 = 5(x—(-1)) andsimplify:’y—4:5(m+l)‘

y—4 = bxr+5
y = 5dr+9

The slope-intercept form can be easily found from the point-slope form:
y—4=5(x+1)
y—4=>5x+5
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7. Find an equation of the straight line that passes through the points (3, —1) and (1, 5).
Solution: We will presesnt two different methods.
Method 1. Point-slope form.

We first find the slope determined by the points. If the point (z1,y1) = (3,—1) and (z2y2) = (1,5), then the slope
formula gives us
rise y2—vy1  H—(-1) 6
m = — = = =

= = — =-3
run o — I1 1-3 —2
We know that the slope is m = —3 and a point on the line is (1,5). We can write the line’s equation in the point-slope
form in one easy step: |y —5 = —3(z — 1) ‘

Method 2. This is an application of systems of equations.

We are looking for the slope-intercept form of the straight line, y = ma + b. We will know the answer once we have
found the value of m and b. Both points (1,5) and (3, —1) are on the line, and so their coordinates are solution of the
equation y = mx + b. We obtain two equations by stating that each point is on the line.

5=m(1) + b since (1,5) is ontheline,and — 1 =m(3) +b since (3,—1) is on the line

This gives us a system of linear equations in /m and b:

m+b=25
3Im+b=-1
This system can easily be solved by elimination. We multiply the first equation by —1 and the add the two equations

-m—b=-5
+ Sm+b=—-1

2m = —6
m= -3
Now that we know the value of m, we find b by sustituting m = —3 into the first equation (any of the two can be used)
and solve for b.
-34+b =5
b =

Thus m = —3 and b = 8 and so the equation of the line is |y = —3x + 8 |.

8. Find the midpoint of the line segment determined by A (7, —4) and B (3, —2).
Solution: The x—coordinate of the midpoint is the average of the x—coordinates of A and B.

_$A+$B_7+3_E_

2 2 2 g

M
Similarly, the y—coordinate of the midpoint is the average of the y—coordinates of A and B.

-4+ (-2 —6 e
— A ;yB = +2( ) =5 = -3 Thus the midpoint is | M (5, —3) |.
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9. Consider the triangle determined by A (—5,—3), B(—1,3),and C (7,1).

a) Find an equation for the line that connects A and B.

Solution: We find the slope of line AB using the slope formula. -

ys—ya  3—(-3) 343 6 3
_ _ _ _0_>9 B(-13)
AR = a4 —1-(-5) —1+5 4 2

We can now use the slope and point A to write the point-slope form S can

3
of the equation: |y + 3 = B (x+5)],

A(-5-3)

3
or the slope with point B: |y — 3 = 5 (x+1)|

Both solutions are correct. We can bring the equation to the slope-intercept form:

3
43 3 n 15
= —XT _—
Y 2" " 2
3+1533+1563+93+41
= —XT _—— = — _—— = = =T - = =X —_
Yo7 et 2" T2 T2 2" T2 T2t TN
We can see on the picture that this equation is correct.
b) Find the midpoint of line segment AB.
i
Solution: The z—coordinate of the midpoint is the average of -
the z—coordinates of A and B. B(-13)

IL'A"‘(I)B —5+1_;4_

Ty 2 9 2 2 /\S i
Similarly, the y—coordinate of the midpoint is the average of
the y—coordinates of A and B. & g
_yatys 343 0

yM 2 2 3=V A5-3)

Thus the midpoint is | M (—2,0)

¢) Find an equation for the perpendicular bisector of side AB.

Solution: In part a), we found the slope of line AB to be =
3
5 The perpendicular bisector is perpendicular (duh) to this B(-13)

line segment and so its slope must be the negative reciprocal
3 9 c(7)

of 5 which is — 3 The perpendicular bisector contains the >

midpoint M of line segment AB. We found the midpoint

in part b) to be M (—2,0). Ale-3)
. . . 2 o .
We can write the point-slope form of the equation: y — (—2) = —3 (x — 0) and simplify this to
2 2
y+2= —3% or | y= —3T - 2| We can see from the picture that our equation is correct.
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d) Find an equation for the height (or altitude) belonging to side AC.

Solution: The height belonging to side AC' is a line that is perpendicular to AC' and passes through the opposite

vertex, which is point B.

We compute the slope of line segment AC'.

(-3) 143 4 _

_Yo—ya _

mac

1-— 1
xc—xA_7—( 5)_7—1-5_5_5

B(-13)

The slope of the height, since perpendicular, is the negative S con
1 .
reciprocal of 3’ which is —3. We can now write the % v

point-slope form with slope —3 and point B (—1,3). The

answeris|y —3=—-3(xz + 1) ‘

A(-5-3)

If we are to present the slope-intecept form of the equation, we can get it with just a few steps from the slope-intercept

form.

y—3
y—3
Y

-3 (z+1)
—3xr—3
-3z

Thus the slope-intecept form of this line is . We can see from the picture that our equation is correct.

For more documents like this, visit our page at https://teaching.martahidegkuti.com and click on Lecture Notes. E-mail

questions or comments to mhidegkuti@ccc.edu.
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