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2.1Linear Functions & Graphs
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3 2.1.1Equations of a Straight Line
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2.1.1Equations of a Straight Line

Equations of a Straight Line

How do | find the gradient of a straight line?

= Findtwo points that the line passes through with coordinates (x3, y;) and (x5, )
= The gradient between these two pointsis calculated by

Y™
m:—
X, ™ X

= Thisis givenin the formula booklet
= The gradient of a straight line measuresits slope
= Aline with gradient 1will go up Tunit for every unitit goes to the right
= Aline with gradient -2 will go down two units for every unit it goes to the right

What are the equations of a straight line?

» y=mx+tc
= Thisis the gradient-intercept form
= |tclearly shows the gradient m and the y-intercept (O, ¢)

© YTy =m(x-x)

= Thisisthe point-gradient form

= |tclearly shows the gradient m and a point on the line (x3, y7)
« ax+by+d=0

= Thisisthe general form

L] Il(l -InN r) \ [ -IN [) { \
yg \ 7 y \ 7 E /

)

How do | find an equation of a straightline?

= Youwillneed the gradient
= [fyouare giventwo points then first find the gradient

= |tiseasiestto start with the point-gradient form
= thenrearrangeinto whatever formis required
= multiplying both sides by any denominators will get rid of fractions
= You cancheckyouranswer by using your GDC
= Graphyouranswerand checkit goes through the point(s)

y=ax+b
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If you have two points then you can enter these in the statistics mode and find the regression line
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O Examiner Tip /

Your notes
= Asketch of the graph of the straight line(s) can be helpful, evenif not demanded by the question

= Useyour GDC to plot them
= Ensureyou state equations of straight linesin the format required

= Usually y=mx+corax+by+d=0
= Check whether coefficients need to be integers (they usually are for ax + by +d=0)
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@ Worked example
Theline I passes throughthe points (= 2, 5) and (6, — 7).

Find the equationof I, givingyouranswerintheform ax + by + d=0where a, b and dare
integers to be found.

Find the Qradie,n’r between (-2,5) and (b,-7)

Formulq booklef

. ¥ =5

~ = ._~_  |Gradient formula m L=H

6 - -l 2 X, — X

Use the po'm*"%mdieﬂ‘f 'Formu\a

Equations of a straight y=y =m(x-x)

l:ormu(L:a bool«le’r line
Ra):(28)  me-3

g-5°-3 (x-2) " Smglfy
3

auﬂ

( -§) = —3(1,,3_) ,> M“H'Plf_\ btj denominator
23-\0 8w il \ Expand

3.1*23“"* =0 ‘) RE&T!’UH%G
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Parallel Lines
How are the equations of parallel lines connected?

= Parallel lines are always equidistant meaning they neverintersect
= Parallellines have the same gradient
= [fthe gradient of line l;is m; and gradient of line I, is m, then...
= m =m,=1 &I, are parallel

- 1, &I, are parallel = m =m,

= Todetermineif twolines are parallel:
= Rearrange into the gradient-interceptform y=mx + ¢
= Compare the coefficients of X
= |ftheyare equal thenthelines are parallel

y=m2x +C
/ 0 X
m,=m,
PARALLEL LINES
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@ Worked example A/
Your notes
Theline 1 passes through the point (4, - 1) and s parallel to the line with equation 2X — 5y= 3.

Find the equation of ],giving youranswerintheform y=mx + C.

Remranae. into Y=mxt+c o ltlnd ’rhe (dradienT

5\3= =S 2 3= 'gx —% 3radieni’ - ?')

Parallel lines = m, = m,
2

ms= 5
Use the point -%mdien+ formula

l:ormulq bOOklef Equations of a straight [}~y = m(x—x,)

line

(e g)= (k1) m= %

y+l o: ;(x-h)

el = gx- 3
2. _13

W5~ 5
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Perpendicular Lines /

How are the equations of perpendicular lines connected? Your notes

= Perpendicularlinesintersect atright angles
= The gradients of two perpendicularlines are negative reciprocals
= [fthe gradient of line l;is m; and gradient of line I, is m, then...

= m Xm,=-1= [ &I areperpendicular

I, & 1, are perpendicular = m Xm,= -1

= Todetermineif twolines are perpendicular:
= Rearrange into the gradient-interceptform y=mx + ¢
= Compare the coefficients of X
= |ftheirproductis-1thenthey are perpendicular

= Be careful withhorizontal and vertical lines

= X = pand Y= @ areperpendicularwhere p and g are constants

I\

y=myx+c

/ —

0 X

= +

y=nasl m,xm, =—1
PERPENDICULAR LINES
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@ Worked example

Theline ]1 is given by the equation 3X — 5y= 7.

1 5
Theline 1. isgivenbytheequation y=— — —X.

Determine whether ]1 and ]2 are perpendicular. Give areason foryour answer.

Rearranae L. intp Y=ma +C form

3
Sye3x-3 2y e
\den’rda 6rac|ien’rs

3 o
m,: 5 ml' - j
mxm, =-| => Perpendicular lines
3 5 .
5% 37
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