Unit 3 AS 1.1 Applying Algebraic Skills To Rectilinear Shapes

Distance Formula

For any two points A ( X, , \Ai)and B(X, » 91_)

A
y

Pythagoras tells us that

(AB) = @r"ﬁ)"'f (’\31‘9‘)"

e~ T TN
and so AB = J(’X;-’\(\)L'i(;\jz’gi))'

This is known as the Distance Formula

In three dimensions
AB=\/(x2 _xl)z +(y, _J’l)z +(z, "21)2

Examples
1) Calculate the distance between the points C(-2,5) and D(3,8)
O = J BA2)) + (§-5)

SEN

2) Calculate the distance between C(-2, 4, 3) and D(2, -3, 4)
D= Je )+ () W3-
ACRICEY

e
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Unit 3 AS 1.1 Applying Algebraic Skills To Rectilinear Shapes

2) A(-L,1) B(1,3) C@3,1)
Show that triangle ABC is isosceles.
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AS 1.1 Applying Algebraic Skills To Rectilinear Shapes

Gradient

Gradient m>0 line slopes like so

Gradient m<0 line slopes like so \

Gradient m=0 horizontal line

Gradient undefined vertical line

Parallel Lines

Parallel lines never meet and have the same gradient.

et - T ettt

ABand CD are parallel < m , = m,

Examples
I) Consider the points S(2,5), T(5,9), U(-3,-4) and V(3,4).
Show that ST and UV are parallel.

Msr = Yo Y Myy = Y=Y,

Xo=%| /XL‘/Xl
4 ) 3g(3)
ot ry

= U
Myt = Myy °

So ST ¥ panlel & UV

2) Find the equation of the line GH which passes through the point (4, -2) and is
parallel to the line RS with equation 3x + 2y = 7.

Grud Ixry-1
ﬂ = 'S’XW '
A n="3
gt i
-(72): -2 (’Y U Ex13A, pg 295
24 tu= (x

yrl = IXHL 2y +3x= 8
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AS 1.1 Applying Algebraic Skills To Rectilinear Shapes

Collinearity

For any points A, B, C ifm ;;, =m ,. (i.e. AB and BC are parallel), since B is a
common point all three points must be on the same line i.e. collinear.

Example
Show that A(-6,-5). B(0,-1) and C(3,1) are collinear.
Mag = %_j/%i: Mpc = ‘A:;-/X\‘
. 1-5) A
0’(-6} 0
" 2
) 3
3
o Map= M
so  Ab 15 paaled & BC |
ol s B 1S a conmag pany,
A % and © are alineor.
o Noe

Al e U-b=mixa) Wwin R’nduy ngm o line
emp\(-w%)shw\ lent = o = undofined

O

Tor a@poa s X= numw;wmmmpmh

@) Find te egicin of the g thewh A(-2,4) and B(-2, -5)

Mg = 5 :
AB ;ﬂ'z,) <H—%’A
= -4 EQWW K==-) Ex I3B, pg 296

0.
= uncdehn el
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Perpendicular Lines

Examples

1) P(2,-3) and Q(-1,6). Find the gradient of the line perpendicular to PQ

’XL"M)
s 6_(,'3
13 .« |lm gudinf
= Q ml)ejp = 3 upside duun
2 and chage
Sign
2) Arethelines y =2x + 6 and 2y = -x + 4 perpendicular ?
Y= Zxrb %‘j”““
=2 3—' XL
M, = /‘Z\_

MM, - ZX(’{)
= - 0 s are perpendicolon

Ex 13C, pg 298 - 299
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Gradient = tanf
Foraline AB the gradient m = tan 8 where 0 is the angle the line makes with the
positive direction of the x — axis measured anti-clockwise.

v Ar

tem e - opp

ady
LA

AR}

e

Examples
1) Calculate the angle the line joining C(2,5) and D(4,7) makes with positive

direction of the x-axis.

Mey = 725 M= tane
-2 - .
- L TCU\@ ”l
12 &= US°

2) Calculate the angle the line joining P(-5,6) and Q(1,3) makes with the positive

direction of the x-axis.
Mog = iﬂ'@ M= fune
7 e - 4 e 266°

- -3
3 | /
> o= 180206 4

S| |
L ~ ‘Sb‘hc

3) Will the lines shown meet at 90° ?
Ll ml= ‘Uﬂ@ LL m): LU\
Va = }1“]@60 /X):”ﬂ
= Wd = L5
o3

60° o
v Ex 13D, pg 300 - 301

/
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by I e s meel ar 40
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AS 1.1 Applying Algebraic Skills To Rectilinear Shapes

Finding the Equations of Perpendicular Bisectors, Altitudes and Medians

Perpendicular Bisectors

A perpendicular bisector of a line AB is a line perpendicular to AB and passing

through its midpoint.
L

If LM is a perpendicular bisector then AM = MB and AML = BML = 90°

Example
A(1,3) and B(5,-7). Find the equation of the perpendicular bisector of AB.

B midpant of Al Y and B, Yo) 8

(At Yty
= P Geimge. (00Th
¥ To fnd epedin ned 5 Wwo a pant e grachan

.‘ | e e
Pant  mulpont of A M= ks, 3_t(ZY|)

2
| - (32)
Godeg > fid mag it e perpendiivlar ged ten
Man = —L3
5
- -1
. ,u Mpm - 2=

B §-b= m(xal
Yre 3 (e

Y= 2x-4

Sy Ix~lh.
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AS 1.1 Applying Algebraic Skills To Rectilinear Shapes

Altitudes of a Triangle

An altitude of a triangle is a straight line from a vertex and perpendicular to the
opposite side of the triangle.

Example

Triangle ABC has vertices A(2,-4) B(3,1) C(-5,0).
Find the equation of the altitude from A.

Moke 0 Tagh st '
1 BG3,1) e

TR
C(—SM\ %X
0-1
Ay

2 ) |

G y-b=m¢)
)= 8lx)

&HL: —EX+HE

y-r & = L.
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Unit 3 AS 1.1 Applying Algebraic Skills To Rectilinear Shapes

Medians of a Triangle

A median of a triangle is a straight line from a vertex to the midpoint of the opposite side.

Example

Triangle PQR has vertices P(3,-7) Q(8,1) R(4,-3).
Find the equation of the median from P.
Find the point of intersection of this median with the line x-y-5=0

o 0 m Qmﬂ\ Find ~ mclponl hig) ¥

Medtpan) Gy
e (L ir.!)

2 )

(6,-)

ke comlma'ras o fid dmdm
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Unit 3 AS 1.1 Applying Algebraic Skills To Rectilinear Shapes

font o 1n tersechin
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n @ Yr 16-1

Ex 13F, pg 304 - 305

Note
In a triangle:
Orthocentre — where altitudes meet
Centroid — where medians meet
Circumcentre — where perpendicular bisectors meet.

Extra Example

A is the point (3 , -4). The midpoint of AB is (6, 1). Find B.

3 B(9 6
N ane sk 0 X (3¢)

e — —

ABAY & and Y chwecho

Cfe Higher Maths Unit 3 Applications 10



