Coordinate Geometry Study Summary

Distance Between Two Points

When we are asked to find the distance between
two points on the number plane,
we use the foIIowing formula:

Distance =/ (X5=x4) 2+ (y2-y,) z

Point1 Point 2

Find the distance between (-3,5) and (1 2).
x,y, X2 ¥

iy of point 2

Distance -/ (1 - 3) + (2 5 )
Distance -/ (4) + (- 3)
Distance =/ 16 4+ 9

Distance =,/ 25

Distance =

Point1 Point 2

5 units
®

Find the distance between (-3,5) and (1,2).

X X

Variati
Find the exact distance between (4,-2) and (1,6).
Distance = /73 (Leave in surd form)

Find the distance between (4,-2) and (1,6)
correct to 2 decimal Blaces.

Distance =/ 73
Distance = 8.54 units (correcto2dp.)

When we are asked to find the midpoint between
two points on the number plane,
we use the following formula:

can - (X1t X Y1"'Yz)
Midpoint ( 7 13

Point 1 Point 2

Find the midpoint between (-4,1) apd (2, 3)
"1 Y1 X2Y2

i

Midpoint = ("‘*2"2 Vt“yz)
f-4+2 143
Midpoint-( 713 )
-2 4
Midpoint = ( 73 )
Midpoint = (-1,2) Point1 Point 2

Find the midpoint between (-4,1) and (2,3).
A XV
Gradient of a Line Between Two Points
When we are asked to find the gradient of a line
between two points on the number plane,
we use the following formula:

Gradient = Ly'

-x1

Point1 Point 2

Find the gradient of the line between (-3,5) and (1,2).

o g i

|y of point 1] : y of point 2
x of point 2

Gradient= 2t
Xy = Xq
Gradients ==
T+3
. -3
Gradient= —
radien =

Point1 Point 2

Find the gradient of the line between (-3,5) and (1,2).

Gradient=%
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The line leans left, so the gradient is negative.



The Number Plane Parts e

' A linear relationship is formed by a set of points (x,y)
RN that create a straight line when plotted
— T T T on the number plane.

X axis G I. I. !!. III [!!I
’ J 1 y= 2X =1 (Rule or Linear equation)
y axis y=2"x-1
1 y=2()-1

x|-1|0(1]2|3
y

One at a time we sub x values
into the rule to find a y value
for each x value.

y= 2X = 1 (Rule or Linear equation)

the origin (0,0) y= 2x -1
The Number Plane 1 y=2(1)-1
Starting from the origin, L] [ %2,4)* y= -‘3

(3,'2) (";,1)_; -~ - ) I — | _—

right 3, down 2

Starting from the origin, (x,y) T‘ . |
x tells us how many places to go across, _4 _5 )
Apositive x tells us to go to the right. .( ’ ) X 1 o 1 2 3
Anegative x tells us to go to the left.

y[-3|-1|1|3|5
(xy) \F2A+2 ‘+2*+2’
y tells us how many places to go up or down.

A positive y tells us to go to up. At this point, we could just keep the pattern going.
A negative y tells us to go to down.

v - =
The Number Plane 1 y=2x-1 [x|-1(0|1]|2|3
Hand] 234 y [-3[1]1]3]5
Quadrants (-3.Me | ‘1St | 190D (L1 @3) (39
.3r‘d 4th “3,_2) Write each pair of x and y values horizontally.
[ i =11 Plot each pair of x and y values on the number plane.
«(4,-5) -

y=2x-1

x
'
-
o
N
w

Starting from the origin, (x.y)
x tells us how many places to go across,
A positive x tells us to go to the right.
A negative x tells us to go to the left.

(x.y) e o
y tells us how many places to go
up or down.

A positive y tells us to go to up.
A negative y tells us to go to down.

Join the dots...



y=2x-1 |x|[-1|0[|1|2
y -3 |1 3

-1 3)(0 1)(11) (2.3) (3,
Xy xy

Label the line...

y=2x-1 |x|-1|0(1]|2
y (-3 |1 3

Notice how...

y =2x(-1

y intercept = -1

= +

y=mx+b

m is the gradient or slope of the line
When m is in fraction form,

m tells us the —=

rlse

of the line.

When m is positive,
the line leans right.

When m is negative
the line leans left.

The y intercept is where
the line meets the y axis |

y=2x-1 (x|-1(0|1]|2|3
y|-3|1|1|3]|5 .
(130D (L1 23) 35) 4
Notice how... " 7
a9k
We would say that the
gradient of this line
isi. rise 2
1 runi
gradient of a line = ufite
run
= +
A straight line can be in the form of
y=mx+b
b is the y intercept

(where the line meets the y axis)

y=mx+b

m is the gradient or slope of the line

+ -
the line is the line is
increasing decreasing

= + b is the y intercept (where the line meets the y axis)

m is the gradient or slope of the line Ase
- +b When m is in fraction form, m tells us the === of the line.
y = mx When m is positive, the line leans right./”

When m is negative, the line leans left."

y=2x-1
\ This is the y intercept

(the line meets the y axis at -1)

This is the gradient or slope of the line
2= 2 rise
1 run

This is positive, so the line leans right.

b is the y intercept (where the line meets the y axis)
m is the gradient or slope of the line

= +
- + b When m is in fraction form, m tells us the :iuin of the line.
y=mx When m is positive, the line leans right.,”
When m is negative, the line leans left.™

=-i
y 4x+2

This is the y intercept

(the line meets the y axis at +2)

This is the gradient or slope of the line
-3 rise
4 run
This is negative, so the line leans left.

b is the y intercept (where the line meets the y axis)
m is the gradient or slope of the line

= +
— +b When m is in fraction form, m tells us the :‘i: of the line
y = mx When m is positive, the line leans right.”
When m is negative, the line leans left."

The line meets the y axis at -1

The gradientis 2 =2 fise

1 run
This is positive, so the line leans right.

y=2x-1

1. Plot the y intercept of -1

2. From there, do the rise & run

3. Lean the line to the right.
—4. Join the dots

5. Label the line




= + b is the y intercept (where the line meets the y axis)
m is the gradient or slope of the line

When m is positive, the line leans right.
When m is negative, the line leans left.™

The line meets the y axis at +2
The gradient is =3rise

-3

y=zx+2

This is negative, so the line leans left.

1. Plot the y intercept of +2
2. From there, do the rise & run
3. Lean the line to the left.

—4. Join the dots

5. Label the line

X &Y Intercepts
Sketch y= 2x -4
x intercept happens wheny =0
y=2x-4
2= 2X -4 (Subiny=0)

- (Solve)
g

2=X
X = 2 (xintercept=2)

1. Find x intercept (Subiny=0)

y intercept happens when x =0
y=2x-4
y= 2‘(0) «4 (Subinx=0)

y=- 4 (y intercept = -4)

(x intercept = 2)
(y intercept =

(x intercept = 2) 4. Plot y intercept

(y intercept = -4)

y =mx+ b When m is in fraction form, m tells usthorii:onh.nm.

X &Y Intercepts
Sketch y= 2x -4

(x intercept = 2)
(y intercept = -4)

1. Find x intercept (Subiny =0)
2. Find y intercept (Subinx=0)
3. Plot x intercept

4. Plot y intercept

5. Join the dots

6. Label the line

Sketching Lines Using X & Y Intercepts

1. Find x intercept (Subiny =0)
2. Find y intercept (Subinx=0)
3. Plot x intercept

4. Plot y intercept

5. Join the dots

6. Label the line

Sketching Lines From Other Equations

We can often be asked to sketch lines when the
linear equation is not in the form of y = mx + b.

Sketch Method 1
2}(*’ y=3 Rearrange intoy = mx + b

= :zx + 3 1. Plot the y intercept of +3
171

2. From there, do the rise & run
3. Lean the line to the left.
4. Join the dots

5. Label the line
in the original form

Sketch
2x+y=3 Find x and y intercepts
1. Find x intercept (Subiny=0)
2. Find y intercept (Subinx=0)

x intercept happens y intercept happens
wheny =0 when x=0
2x+y=3 2x+y=3
2x +(0) =3 2(0)+y=3
2x=3 y=3
=3
X=2
(x intercept = 115) (y intercept = 3)




Sketching Lines From Other Equations
Sketch Method 2
2x+y=3 Find x and y intercepts

(x intercept = 11?) 1. Find x intercept (Subiny =0)
int t=3 2. Find y intercept (Sub in x=0)
(y intercept = 3) 3. Plot x intercept
.] 4. Plot y intercept
] 5. Join the dots
6. Label the line

Sketching Lines From Other Equations
Sketch

2x+y=3
Method 1 Method 2

Rearrange intoy =mx + b | Find x and y intercepts

1. Plot the y intercept 1. Find x intercept (Subiny=0)
2. From there, do the rise & run 2. Find y intercept (Subinx=0)
3. Lean the line to the right or left. | 3. Plot x intercept

4. Join the dots 4. Plot y intercept

5. Label the line 5. Join the dots

in the original form 6. Label the line
Sketching Lines From Other Equations
Sketch Method 1
2x+3y=6 Rearrange intoy =mx +b
2% -2x
3y =-2x+6 Move terms to get y on its own.
4 3 43

_ 2 We move terms
y= "gx +2 by doing the opposite operation

to both sides.

Sketching Lines From Other Equations
Sketch Method 1
2x 3y =6 Rearrange intoy =mx + b

1. Plot the y intercept
2. From there, do the rise & run
3. Lean the line to the right or left.
4. Join the dots
5. Label the line
in the original form

Horizontal & Vertical Lines
Horizontal lines are formed by a set of points
that each have the same y value.

<

-

———o1—¢ ory=3
(+5,3)4(=3,3)1(+1,3)4 (1,3) (3.:3) 1 (5.3)

1

4 5 x

|

Horizontal lines are formed by a set of points
that each have the same y value.

< . ‘ »y=5
8 e ¢ 2 y=3
(-5,3)-1(-3,3)-.(-1,3)4 (1,3) | (3,3) . (5.3)

+ — > Y= 1
: 4 JI’ 4 l: y = .1
I .-

Gradient = 222 —p 280 oy, 2910

radient = “riun infinite
Horizontal & Vertical Lines

Vertical lines are formed by a set of points
that each have the same x value.

" (5,5)

4 | | |
% Ll 853
| L | L

& (5.-1)

'[ L d 5.3

(5.5)
xt=5




Horizontal & Vertical Lines

Vertical lines are formed by a set of points

that each have the same x value.
4 'y 4 'y A

] 9 (5,5)

4

¢ (5,3)

¢ (5,1)

4 3 b (] ( 1 | ' 4 x
- 4 ¢ (5,-1)

¢ (5.-3)

4

(5,-5)

A 4 A J \ 4 A 4
x=-5 x=-2 x=1x=3Xx=5
Vertical lines are considered to have a gradient
that is undefined. t

"
Gradient = fis€
run

infinite
— | —
zero
~+ undefined
The bottom of a fraction
cannot be zero.
A Point Lies on a Line

A point lies on a line if the x and y values of the point
make the equation of the line "work properly”.

An equation works properly if the LHS = RHS.

Another way of saying that the x and y values
make the equation of the line "work properly”
is to say that the point satisfies the equation.

Does the point (3.3) lie on the line y = 2x + 27

y=2x+2
6=2,2+2
6=4+2
6=6
LHS = RHS.
Yes! (2,6) does lie on the liney =2x + 2
Does line y = 4x - 3 pass through the point (3,-3) ?

y=4x-3

2=4,5-3

2=20-3

2=17
LHS # RHS

No! The line y = 4x - 3 does not pass through (5,-2)

Does line y = 4x - 3 pass through the point (2,-3) ?

y=4x-3
2=4,5-3
2=20-3
2=17
LHS # RHS
No! The line y = 4x - 3 does not pass through (5,-2)

Parallel Lines

Parallel Lines have the same gradient as each other.
Parallel Lines have the same % as each other.

A point of intersection is the point where 2 lines meet.
The x and y values of a point of intersection satisfy
the equations of both lines at the same time.

)

The x and y values of a point of intersection satisfy
the equations of both lines at the same time.

y=2x-1 (23)  y=-gx+d

3=2x2-1 3=.%x2+4

324-1 p

e 3=-14+4
LHS = RHS g

' LHS = RHS

The x and y values of the point (2,3) have made both
linear equations work properly.=—»(LHS = RHS)

This shows that (2,3) is the point of intersection of
y=2x-1 and y=-%x+4



Finding the Equation From Intercepts

We can find the equation of a line

if we are given the x and y intercepts.
y=mx+b

y=-%x+2

3 3 x 3 things to find
\ 1.yintercept =2

2 rise _ 2
runT 3

3. leans to the left
m is negative
mis -

We can find the equation of a line
if we are given the x and y intercepts.

’ y=mx+b
y=2x-4
2
2 X 3 things to find
4 1.y intercept=-4
I 2 gl

3. lean to the right
m is positive
mis +

Find the equation of a line with a gragient D
if the line passes through the point (1,%).

y=mx+ b 1. Substitute all values intoy =mx + b
6=21+b 2. Solve to get b on its own.

6=Z+b 3. Write the final version of y =mx + b
2 A

‘i y=2x+4

Find the linear equation for the table of values below:

x|-1/0]1|2]|3

y(-3[1|1(3|5
2 A2 A2 A +2

y=mx+b
y=2x+b

Finding the Equation of a Line From a Sketch

Find the equation of the line:
y=mx+b

y="5x-2
e =

1. yintercept=-2

rise_6 3
’ run'Z'-’?

3. leans to the left
m is negative
mis -

x(-1/011]2]3
y(-3|-1/1|3|5

+2AV 2 A+ 2 +2
y=mx+4b
y=2x+b

The y intercept of a line occurs when x = 0.
The y intercept of this line is -1.

y=mx+b
y=2x-1

Alternate way to find y intercept:
Adjusting from y = 2X

5=23
5=6-1
y=mx+ b Alternate way to find y intercept:
y =2x-1 Substitute in a pair of values into




