
Lecture 3
➢Distance and Midpoint
➢Absolute Value: equation & inequality
➢Line Equation
➢Systems of Equations



The Cartesian Plane  

𝑦-axis

𝑥-axis
𝑂 (0,0)
origin

𝑥𝑦-plane – Cartesian plane

𝑃 (2, 1)
𝑄 (6, 4)
𝑅 (6, 1)

Plot points on a graph:



Distance 

𝑥

𝑦

d

P (𝑥1, 𝑦1)

Q (𝑥2, 𝑦2)𝑑 = (𝑥2−𝑥1)2 + (𝑦2 − 𝑦1)2



Distance between Two Points in a 3D Plane

the distance formula is also used to calculate their distance in a three-
dimensional (3-D) plane. If we consider two points  A (x1, y1, z1) and 

B (x2, y2, z2) in a three-dimensional plane,  then the distance between the 
points is given by:



Generalizing this to n-dimensional Euclidean space

 the distance 𝑑(𝑥, 𝑦) between two points   𝑥 =  (𝑥₁, 𝑥₂, … , 𝑥𝑛) and   

 𝑦 =  (𝑦₁, 𝑦₂, … , 𝑦𝑛)

𝑑 𝑥, 𝑦 = 𝑥1 − 𝑦1
2 + 𝑥2 − 𝑦2

2 + ⋯ + 𝑥𝑛 − 𝑦𝑛
2

      
                
                  =



Distance between Point and Line

The distance 𝑑 between the point with coordinates 𝑥0, 𝑦0  ,and 
the line written in the general form 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 is calculated as follows.



Example : Find the distance between the point 0 0 and the line
3𝑥 + 4𝑦 + 10 = 0.



Example 2: Find the distance between the point 3 −4 and the 
line 6𝑥 − 8𝑦 = 5.



Distance Between Two Parallel Lines

Example:  What will be the distance between two lines 5x + 3y + 9 = 0 and 5x + 3y – 9 = 0? 
Find this by using the distance between two lines formula.



Midpoint

m (
𝑥1+𝑥2

2
,

𝑦1+𝑦2

2
)

Find midpoint of a segment 𝑃𝑄, where 𝑃 (−2, 4) and 𝑄 (4, −2).



Distance and Absolute Value

• Let 𝑥 ∈  ℝ

• Define the absolute value or magnitude of 𝑥 to be

= distance between  𝑥 and 0 on the real line.

0−𝑥 𝑥

−𝑥 =  |𝑥| 𝑥 =  |𝑥|

𝑥, 𝑖𝑓 𝑥 ≥  0

𝑥, 𝑖𝑓 𝑥 <  0
|𝑥| = 



Absolute Value Equation





Absolute Value Inequality



Example:



Solve the equation. Solve the inequality.





❑ | 6x + 4 | = 8x + 10

❑ | 12 - 6x | = 42

❑ | 2a + 1 | = a + 5

❑ | x - 2 | = 2x - 3

❑ 5 | c - 2 | = 30

❑ | 3x - 1 | + 5 = 3

❑ | 2b - 4 | = 2b - 4

❑ 𝑥 − 5 > 7

❑ 2𝑥 + 3 ≤ 12

❑ 2 𝑥 − 6 ≥ 24

❑ 4𝑥 − 1 − 11 < 20

❑ −3 𝑥 + 2 ≤ −9

❑
|3𝑥−3|

−5
> −12

❑ −3 𝑥 + 5 + 1 = 7 𝑥 + 5 + 8
❑ 8 + 4𝑣 − 7 ≥ 17



• A line is a one-dimensional figure, which has length but no width. 

• A line is a set of collinear points with no curves and extends limitlessly in 
opposite directions is called a Straight line. 

Lines 

• General equation:

 𝑎𝑥 + 𝑏𝑦 = 𝑐 𝑎, 𝑏, 𝑐 − 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡𝑠

variables





How do we find the equation of a line?

• 𝑎𝑥 + 𝑏𝑦 = 𝑐 

• 𝑏𝑦 = −𝑎𝑥 + 𝑐

• 𝑦 =
−𝑎𝑥+𝑐

𝑏
,         𝑏 ≠ 0

• 𝑦 = −
𝑎

𝑏
𝑥 +

𝑐

𝑏
𝑦 = 𝑚𝑥 + 𝑘



Lines 

• Sketch the line.

2𝑥 + 3𝑦 = 6

➢ A line is determined by two points.

𝑥 𝑦

0 2

1 4

33𝑦 = 6 − 2𝑥

𝒚 = −
𝟐

𝟑
𝒙 + 𝟐

𝑥

𝑦



Slope

𝑚 = 𝑠𝑙𝑜𝑝𝑒 =
𝑣𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝑟𝑖𝑠𝑒

ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝑟𝑢𝑛

𝑦2 − 𝑦1

𝑥2 − 𝑥1

𝑃 (𝑥1, 𝑦1)

Q (𝑥2, 𝑦2)

𝑚 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1

The slope or gradient of a line is a number that describes both the direction 
and the steepness of the line.



Some real life examples of slope include:

✓ in building roads one must figure out how steep the road 
will be. 

✓ skiers/snowboarders need to consider the slopes of hills 
in order to judge the dangers, speeds, etc. 

✓ when constructing wheelchair ramps, slope is a major 
consideration.

Slope tells you how steep a line is, or how much 𝑦 increases 
as 𝑥 increases. The slope is constant (the same) anywhere on 
the line.

In mathematics, the slope or gradient of a line is a number 
that describes both the direction and the steepness of 
the line.



• Find the slope of the line passing through P (2, 2) and Q (5, 6)

                                                                        P(𝑥1, 𝑦1)      Q (𝑥2, 𝑦2)

𝑠𝑙𝑜𝑝𝑒 = 𝑚 =
𝑦2 − 𝑦1

𝑥2 − 𝑥1
=

6 − 2

5 − 2
=

4

3

• Find the slope where P (-1, 2) and Q (5, -4)



Slope

Positive Negative Zero Infinite



The 𝑦-intercept and the 𝑥-intercept



Find the equation of line L passing through P (2, 3) and Q (7, 13)

1) find a slope.

2) put coordinates of any of given points and find constant k.

1. 𝒎 =
𝟏𝟑−𝟑

𝟕−𝟐
=

𝟏𝟎

𝟓
= 𝟐 (𝒔𝒍𝒐𝒑𝒆)

2. 𝒚 = 𝒎𝒙 + 𝒌 – line equation

•  𝒚 = 𝟐𝒙 + 𝒌 𝒎 = 𝟐

• P(2,3): 𝟑 = 𝟐 × 𝟐 + 𝒌

                   𝟑 = 𝟒 + 𝒌

                   𝒌 = 𝟑 − 𝟒

                    𝒌 = −𝟏

• 𝒎 = 𝟐, 𝒌 = −𝟏 

𝒚 = 𝟐𝒙 − 𝟏







Practice Problems
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