Straight Line Graphs Cheat Sheet - resources-tuition -courses Edexcel Pure Year 1
y=mx+c Parallel and Perpendicular lines
The gradient m of straight-line graphs can be found by taking two random points A (x4,y;) and B (x5, y,) on the line and e Parallel lines have the same gradient
considering the horizontal and vertical distance between these two points. o e Perpendicular lines are normal to each other. In other words, they make right angles when they intersect.
N y = 2x

The formula to calculate any given straight line’s gradient is: ’ y

e m= Y2—V1

X27X1 y=&+2 Right Angle
B(x2,¥2) ¢ l ¢

Straight line equations come in the form of y=ax )

e y=mx+c, where mis the gradient and c is the y intercept. N T 1
Or A(xl,yl) I I y=—§x+2

I -1 >
e ax+by+c=0wherea,b&careall real numbers. | ¥ ] =~
L I ) - -
xZ - xl X . — l — .
The lines y = 2x + 2 and y = 2x are parallel The lines y X+ 2 andy = 2x are perpendicular. If

as they have the same gradient m = 2. you know the gradient m, of one of the lines, then the

Example 1: Calculate the gradient of the following line. Point A has coordinate (4,3) and point B has coordinate (7,5). The gradient of the line perpendicular to it is

line passes through both point A and B. ¥ 1
° m2 = _m_1
To calculate any gradient, we need know any two points which the line passes Example 4: Line l; is perpendicular to the line y = —gx + 4 and passes through the point (4,6). Find the equation of line ;.
through. We are g|ve.n two points, point A (4,3.>).and point B (7’_5)' The Yert|cal B(7,5) To find the gradient of the line [;, we need to use the rule m, = — . The gradient of the line that it is perpendicular
distance between point A and B needs to be divided by the horizontal distance ' X my
between the points. toism; = — 3
e m=22%_538_2 A(43) Ly Hence, the gradient of [; is
Xp=x; 7-4 3 | w 1 1 3
_____________ _] m =——=———=—
— omy 202
7—4 ¥ _ _ 3
Example 2: A line [ has gradient 2 and y intercept at (0, —7). The line has equation ax + by + ¢ = 0. Find the values of a, b The line passes through the point (4,6)
and c. y—y1=m(x—x)
Straight line equations come in the form of y = mx + ¢, where m is the gradient and c is the y intercept. In the question we y—6= 5 (x—4)>2y—12=3x—-12
are given that the gradient is 2, hence m = 2, and that the y intercept is at (0, —7), hence ¢ = —7. Substituting these values 3
intoy = mx + ¢ we get }’:EX
y=2x-—7

Length and Area

However, the question asks us to find the values of a, b and ¢ on the form of ax + by + ¢ = 0. Hence, we need to rearrange We can calculate the distance between two points on the line by using the concept of Pythagoras theorem

our equation into this form.

2x—y—=7=0 To calculate the distance d between points A and B we can use the formula
Therefore, the solutions to this questionarea =2, b = —1andc = —7.
o d=(x;—x)%+ (¥ — y1)?
. . . B(xz, ¥2)
Equations of Straight Lines _ 1 _ _
Instead of relying on using y = mx + c to find the equation of a line, in some cases it may be useful to find the equation of a Example 5: ; has equation y = —Xt 2 and [, has equation y = 2x. Lines I; &I, are A G ) s
line using the following method. perpendicular and intersect at point B. Find this intersection point and area of the v LT
If you know one point on the line and the gradient or two distinct points on the line, we can find the equation of the line by triangle ABO. :""TQJ =
using the formula: The intersection point of the lines are at B X3 — A1
— 1 5 4 4 8 4 8
o y—yr=m(x—xq) 2X=—=X+2->o-x=2->x== y=2X=-== B(=,2) y=2x

Example 3: Find the equation of the line that passes through the points (7,2) and (8,5). 2 5 5 5 55 ?
First, we need to work out the gradient m . oA N2 (B o\F 25 1

Y=y, 5-2 3 Length ABis AB = \/(5 0)% + (5 2) == y= X+2

m= = = — = 2 TTo- B
. . Xp—x; 8-7 1 Length OB is OB = \/(3 —0)2+(2-0) =2° —
We can take the point (7,2) or (8,5) to use in the formula. Let us take point (7,2): 5 5 5 o
y—y; =m(x —xq) Hence, the area of the triangle ABO is % X AB X OB = % X % X 4—55 = g /
y—2=3(x—-7)

y—2=3x—-21->y=3x—-19
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