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Cartesian Coordinate Plane 
In coordinate geometry, points are placed on the "coordinate plane" as shown below. It has two scales - 

one running across the plane called the "x axis" and another at right angles to it called the y axis.  

(Recall that a plane is a flat surface that goes on forever in both directions.) 

 

If we were to place a point on the plane, coordinate geometry gives us a way to describe exactly where 

it is by using two numbers called the Cartesian Coordinates 

 

 

 
 

 

 

 

x axis 

 

y axis 

 

Origin 

Origin is the point where the two axes cross 

(at zero on both axes) 

Quadrant 

I 
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The Four Quadrants 
When we include negative values, the x and y axes divide the space up into 4 pieces:  

Quadrants I, II, III and IV  

(They are numbered in a counterclockwise direction) 

In Quadrant I both x and y are positive, but ... 

• in Quadrant II x is negative (y is still positive),  

• in Quadrant III both x and y are negative, and 

• in Quadrant IV x is positive again, while y is negative.  

 

 

 

 

 

 

 

 

 

 

 

 

The coordinates are always written in a certain order:  

• the horizontal distance (x-coordinate) first,  

• then the vertical distance (y-coordinate).  

This is called an "ordered pair" (a pair of numbers in a special order) 

 

http://www.mathsisfun.com/geometry/clockwise-counterclockwise.html
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Linear Relationships 

Consider the equation  y=2x+3 

For any value of x, I will have a different value for y. Let’s create the value table: 

For x= -1     𝑦 = 2 ∙ 𝑥 + 3 = 2 ∙ (−1) + 3 = −2 + 3 = 1  

For x=0     𝑦 = 2 ∙ 𝑥 + 3 = 2 ∙ 0 + 3 = 3 = 3  

For x= 1     𝑦 = 2 ∙ 𝑥 + 3 = 2 ∙ 1 + 3 = 2 + 3 = 5  

For x= 2     𝑦 = 2 ∙ 𝑥 + 3 = 2 ∙ 2 + 3 = 4 + 3 = 7  

So the value table is 

x -1 0 1 2 

y 1 3 5 7 

Let’s plot the ordered (x,y) pairs:  (-1,1)  (0,3)  (1,5)   (2,7) 

  

We can see that the 

points form a straight line 

(they are collinear), so 

this is an example of a 

linear relationship.   

In the equation: 

y=2x+3 

y is called “Dependent variable” 

x is called “Independent variable”  
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Exercise 1 

The sea water temperature changes with depth. The deeper we dive the colder the water. An 

oceanographic ship has measured the water temperature at different depths on the North Aegean sea. 

You can see the measurements in the following value table.   

d (depth in meters) 0 50 100 200 400 

T (temperature in ˚C) 28 26 24 20 12 

 

1. Plot a graph for these measurements. 

2. Looking at the graph determine if the relationship is a linear relationship? 

3. Looking at your plot can you determine the sea temperature at the depth of 450 meters?  

4. The scientist on board plotted the points and realised that something wasn’t correct. They 

checked their measuring instruments and saw that they were not calibrated correctly. So they 

repeated the experiment. The new values measured are in the following value table. 

d (depth in meters) 0 50 100 200 400 

T (temperature in ˚C) 28 20 17 12 9 

I. Plot a graph for these measurements. 

II. Looking at the graph determine if the relationship is a linear relationship? 

   

 

Exercise 2 (Real Life Example) 

Each week your allowance is 100SEK. In addition, your parents give you an extra 50SEK for each grade 

greater than 7 you get on assessments or tasks during the week. 

 
1. What are the independent and dependent variables? 

2. Construct a table of values and draw a graph of weekly income M against G (grades over 7) 

where G=0, 1, 2, 3, 4 , … , 6 

3. Is the relationship linear? 

4. Is it sensible to join the points with a straight line? 

5. For each over 7, what will be the increase in income? 

 

Exercise 3  

Consider the equation y= 2x + 4. 

1. What are the independent and dependent variables? 

2. Construct a table of values for x= -4, -2, 0 , 1, 2 

3. Draw the graph of y= 2x + 4 
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Equation of a line 
• The equation of a line is an equation which connects the x and y –coordinates of all points on 

the line. 

• The graph of any linear equation is a line. 

Tip Linear equations can be written in two forms 

o Slope intercept form:  y = mx+b (slope: m    ----- y intercept: b, which is actually 

the point (0,b)) 

o Standard form:  Ax + By = C (where A,B are not both 0) 

 
Exercise 4  

Draw the graph of the following equations: 

1. y=x 

2. Y=-2x 

3. y=2x+1 

4. y=2x-1 

 
Exercise 5  

The following equations are written in random form. Rewrite them in Slope intercept form: 

1. 2x + 5 + y =3x +2 

2. 2x + y = 7 

3. y + 2x = -3x -7  

 
Exercise 6  

The following equations are written in Standard form. Rewrite them in Slope intercept form: 

1. 2x + 5y = 2 

2. 2x + y = 7 

3. y + 3x = -7 

4. 5x - 2y = 8  
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Linear Functions 
A function is a linear function if it is of the form y=mx+b (where m and b are constants). 

We can also use function notation f(x)=mx+b 

Calculating the gradient of a straight line 

 

 
 

 

Classification of lines by slope (gradient)  

 

 

 

 

 

 

 

 

The slope or gradient of a straight line is constant and represents the steepness of the line. 

Greater absolute value of the slope indicates steeper liner 

Parallel lines have the same slope. 

The product of the gradients of two perpendicular lines is -1.  

 

 

 Calculating the gradient: 

We pick two points: (x1, y1) and (x2, y2) 

𝑚 =
𝑦2 − 𝑦1
𝑥2 − 𝑥1

 

 

Or we use data form the graph:  

𝑚 =
𝑟𝑖𝑠𝑒

𝑟𝑢𝑛
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Writing an equation of a line 

1. If you are given the slope m and the y-intercept b use: 

 Slope intercept form:  y = mx+b (slope: m    ------ y intercept: b) 

2. If you are given the slope and a point (x1,y1) use:  

 Point-Slope form: y-y1 = m(x-x1) 

3. If you are given 2 points (x1,y1) and (x2,y2): 

 Find the slope m and use the point slope form 

x-intercept is the point where the line crosses the x-axis. y-intercept is the point where the line 

crosses the y-axis.  

 

 
 

 

 

 

 

 

Exercise 7  

Find the gradient of each line below:  
 

 

 

Exercise 8  

Find the gradient of the line joining each pair of points 

below: 

a. (2, 4) and (3, 7) 

b. (1, 0) and (4, 5) 

c.  (1, 4) and (3, 2) 

d. (1, 5) and (5, 2)  

(0 , 1.5) (-5 , 0) 
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Exercise 9 

A line passes through the points (2, 6) and (5, y). If the gradient of the line is -3, write down 

the value of y. 

Exercise 10 

On a coordinate plane: 

Create a values table and draw the graph of the equation: y=2x-2.  

Find the coordinates of the y-intercept and the x-intercept. 

Write an equation of a line parallel to this one and graph it on the same coordinate plane. 

 

Exercise 11 

a) Write down the gradient of any line perpendicular 

to the line shown alongside. 

b) Write down the equation of the line which is 

parallel to the line shown above and passes through 

(0,2). 

Exercise 12 

Find the equation of the line which passes through the 

given point and is parallel to the given line in each of the following cases. 

a) (1 , 11) x + 6y = 6    b) (3 , 8) x + 3y = 12 

 

c) (6 , 7)   d) (-3 , -3)  
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Exercise 13 

This graph illustrates charges for fuel.  

i. What is the gradient of the line? 

ii. The standing (fixed cost) charge is 

the basic charge before the cost 

per unit is added. What is the 

standing charge? 

iii. Write down the rule used to 

work out the total charge for 

different amounts of units used. 

 

 

 

Exercise 14 

This graph shows the length of a spring when different weights are attached to it. (Hooke’s 

law). 

i. Calculate the gradient of the line. 

ii. How long is the spring when no weight is attached to it? 

iii. By how much does the spring extend per kilogram? 

Write down the rule for finding the length of the spring for different 


