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Exam Papers Practice

2.1.1Equations of a Straight Line

Equations of a Straight Line

Howdo Ifind the gradient of a straightline?

= Find two points that the line passes throughwith coordinates (x; yj) and (x5, y»)
= The gradientbetweenthese two pointsis calculated by

Y™
m:—
XX

= Thisis giveninthe formulabooklet
= The gradient of astraightline measuresits slope
= Aline with gradient Twillgo up Tunitforeveryunitit goes to theright
= Aline with gradient -2 willgo down two units foreveryunitit goes to the right

What are the equations of a straightline?

= y=mx+c
= Thisis the gradient-intercept form
= |tclearlyshows the gradient mand the y~intercept (O, ¢)

= yoy =mx-x)
= Thisis the point-gradient form
= |tclearlyshows the gradient mand apoint onthe line (x3, )
= ax+by+d=0
= Thisis the generalform

4 ) (o, - 4)
= Youcanquicklygetthe x-intercept (— —, 0 land y-intercept 0, -
\ a ) \" b)

Howdolfindanequationof astraightline?

= Youwillneed the gradient
= |fyouare giventwo points then first find the gradient
= |tiseasiestto start withthe point-gradient form
= thenrearrangeinto whateverformis required
= multiplyingbothsides byanydenominators willgetrid of fractions
= YoucancheckyouranswerbyusingyourGDC

= Graphyouranswerand checkit goes throughthe point(s)
If youhave two points thenyoucanentertheseinthe statistics mode and find the regression

line y=ax+b

Q ExamTip
= Asketchofthe graphofthe straightline(s) canbe helpful,evenif not demanded bythe

question
= UseyourGDCto plotthem
= Ensureyoustate equations of straightlines inthe formatrequired

» Usually y=mx+corax+by+d=0
= Checkwhethercoefficients need to be integers (theyusuallyare for ax + by+ d=0)
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@ Worked example
Theline 1 passes throughthe points (—2, 5) and (6, —7).

Find the equationof [,givingyouranswerinthe form ax + by +d=0where a, b and care
integers to be found.

F’mo\ ﬂ\e grqdier\\' be+ween (‘1.5) aﬂd “’Fﬂ

Formu‘q booklef

"+ -5 - 3

m: = Gradient formula m=u

b -1 2

Use the point ~3mdien+ formula

Equations of a straight

Formula booklet
(’x"\ﬂ-\ : (‘215) mz= = %

\3-5= -% (x-‘i)\&mp\ifg

%-51 i 3(,1'2\

2(3-8) - -3
2y -10 = -3x -6 Expand

=m(x—x,)

) Mu\’flpla 53 denominator

33(*23"* =O > Qearmn%e
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ParallelLines
Howare the equations of parallellines connected?

= Parallellines are always equidistant meaning theyneverintersect
= Parallellines have the same gradient
= [fthe gradientofline 4is myand gradient of line /, is m, then...

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

= I, &1, are parallel = m =m,
= To determineif two lines are parallel:
= Rearrangeinto the gradient-interceptform y=mx + ¢
= Compare the coefficients of X
= |ftheyare equal thenthe lines are parallel
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@ Worked example

Theline [ passes throughthe point (4, - 1) and is parallel to the line with equation
2x—5y=3.

Find the equationof l,giving youranswerintheform y=mx + c.

Rearrange into y=mxt+c o F‘mo\ the %radienf

5\3= 2x-3 = Y= %x -% 3radieni’ : %
Faralle! lines = m=m,

e 2
Use the

po‘m‘f -gmdierﬁ Formu\a

FOI’MM'Q bOOlef Il?rc]]:otions of astraight [y ) =m(x—x,)

(x\,t;\.)= (L-1)  m= %

lﬁi’\ =%(x—'-r)
. 2 8
R
toaedy - B
§°5* "5
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Perpendicular Lines
Howare the equations of perpendicularlines connected?

= Perpendicularlinesintersectatrightangles
= The gradients of two perpendicularlines are negative reciprocals
= [fthe gradientofline 4is myand gradient of line /, is m, then...

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

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

To determineif two lines are perpendicular:
= Rearrangeinto the gradient-interceptform y=mx + ¢
= Compare the coefficients of X

= |ftheirproductis -1thentheyare perpendicular
Be careful withhorizontal and vertical lines

= X=pand Y= (areperpendicularwhere pand gare constants

Page 5 of 6
For more help visit our website www.exampaperspractice.co.uk



E=l

Exam Papers Practice

@ Worked example

The line ]1 is givenbythe equation 3x—5y=7.

I 5

Theline I_ is givenbythe equation Y= — — <—X.

Determine whether ]1 and 12 are perpendicular. Give areasonforyouranswer.

Rearran%e, [, into Y=max +C form
3
Sy=3x-F 4. g2

\den‘r‘n+3 3rqdien+5

.3 Y
M|'5 ml— 3

mxm, =-| => Perpeno\icu|ar lines

3 5
5% 377

L, and |, are perpendicular as mxm, =
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