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Exercise 2B
1 a A(-5,8)and B(7, 2)
Midpoint = (_5 7 %j
=(1,5)

The gradient of the line segment AB = oy oo 228 _ 1
X, — X, 7-(=5) 2
So the gradient of the line perpendicular to 4B is 2.
The equation of the perpendicular line is
y=yn=m(x-x)
m=2and (x,y) =(1,5)
Soy—-5=2(x—-1)
y=2x+3

b C(-4,7) and D(2, 25)

Midpoint = (_4; 27 +225 j = (-1, 16)

Yomy 2577

The gradient of the line segment CD = =
x,-x  2-(-4)

So the gradient of the line perpendicular to CD is —%.

The equation of the perpendicular line is
y—y =m(x—x)

m= _% and (xl’yl) =(_19 16)

Soy—16= —%(x— (1))

1 47
= __x—|— -
R
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1 ¢ EG3,-3)and F(13,-7)
Midpoint = (3 13 (+ (_7)j= (8, -5)
2 2
V=N _ _7_(_3) — _2
X, — X, 13-3 5

The gradient of the line segment EF =

So the gradient of the line perpendicular to EFis % .

The equation of the perpendicular line is
y=y =m(x-x)

m=2 and (x,3) = (8,5)

Soy—(-5)=2(x~9)
5
+5=2x-20
4 2

5
=—x-25
)

d P(—4,7) and O(—4, -1)
Midpoint = (‘4 +2(_4) J +§_1)J= (—4, 3)

P and Q both have x-coordinates of —4, so this is the line x = —4. So the perpendicular to
PQ is a horizontal line with gradient 0.
The equation of the perpendicular line is

Yy=n :m(‘x—xl)

m=0and (x,,y,) =(-4,3)

Soy—3=0x—(—4))
y=3

e S(4,11)and 7(-5, 1)
Midpoint = 4+(_5),11+(_1) = —1,5
2 2 2
Yoy _ -1 _ 4
x-x -5-4 3

The gradient of the line segment S7 =

So the gradient of the line perpendicular to ST is —% .

The equation of the perpendicular line is
y—y =m(x—x)

m= —% and (x,,y,) = (—l,SJ

2
3 1
)
3 3
y—>5= —Zx— 3
e
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1 f X(13,11)and Y(5, 11)
Midpoint = (13”,”*“):(9, 1)
2 2
The y-coordinates of points X and Y are both 11, so this is the line y = 11.

So the equation of the perpendicular line is x = a.
The line passes through the point (9, 11) soa=09.

x=9
2
y The gradient of FG is
G(2,9 oh_ 905 4,
&9 X, — X, 2—(—2) 4
H(-2.8) The gradient of a line perpendicular to FG is

=
0‘ \* n
/ 9
C is the mid-point of FG, so the coordinates of C are

NHX, By, ) -2+2 549 _ 0 14 :(07)
) 2 72 272 ’

The equation of / is
Y=n :m(x_xl)

y—7:—1(x—0)
y=T=—x
y=—x+7

Or we could have recognised immediately that (0, 7) is the y-intercept.
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3

VA 1 The gradient of JK is
=W _ _5_(_3) _™+3_ 2 1
x,-x,  4-0 4 4 2

0 X . . . .

J(0,-3) P (2,-4) Tlle1 gradient of a line perpendicular to JK is
K (4, -5) (-1) =2
/

P is the mid-point of JK, so the coordinates of P are

(xl+x2 y1+J’2j: 0+4 _3+(_5) :(i _§j:(2 _4)
2 72 27 2 27 2 ’

The equation of / is
y_yl zm(x—xl)
y=(-4)=2(x-2)
y+4=2x-4
0=2x-y-4-4
2x—y—-8=0

4 a A(—4,-9)and B(6, -3)

Midpoint = —4+6 , 9+ |- (1,-6)
2 2
The gradient of the line segment 4B = 22—21 = S-9_3
x,-x, 6-(-4) 5

So the gradient of the line perpendicular to 4B is _%

The equation of the perpendicular line is
y=—y =m(x—x)

m= =2 and (x.3) = (1,6)

So.y — (~6) = —g(x— 1)

5 5
+6=-"x+=
g 3703

N
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4 b C(11,5) and D(-1, 9)
Midpoint = (M%} (5,7)

V=N _ 9-5 _ _l
x,—-x  —1-11 3
So the gradient of the line perpendicular to CD is 3.

The equation of the perpendicular line is

y=yn=m(x-x)

m=3and (x,y,) =(,7)

Soy—=7=3(x-5)

The gradient of the line segment CD =

y=3x-38
¢ Solve the two perpendicular bisectors simultaneously
5 13
——x——=3x-8
3 3
—5x—-13=9x-24
l4x=11
x= —l,soy=3 o —8= D
14 14 14

)
147 14
5  X(7,-2)and Y(4, q)

The gradient of the line segment XY = Vmh _4=(2) _4+2

X, — X, 4-7 -3
From the equation of the perpendicular bisector of PQ, y = 4x + b, the gradient is 4
Therefore, the gradient of XY = 1 , SO _1_g+2
4 4 -3

B

4

2+(-2
MidpointofXY=(7+4, ( 4)]= E,_E
2 2 28

Substituting x = 1—21 and y = —% into y =4x + b gives

_£=4[Ej+b

8 2
p— 189
8
Sopo 1B 5
8 4
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Challenge

a P(6,9)and O3, 3)
Midpoint of PQ = (g, 9+(3) j = (2, 3}
2 2 2
; . -3-9
The gradient of the line segment PQ = 3 =4

So the gradient of the line perpendicular to PQ is —% .

The equation of the perpendicular line is
y=—y =m(x—x)

1 9
m= _Z and (x,,y,) = (5,3j

1 9
Soy—3=——|x-2
g 4(’“ 2)

478
R(-9, 3) and O(3, -3)

Midpoint of RQ = ((_3;+ 33 +;_9)j= (-3, 0)
The gradient of the line segment RQ = %_;’) = —%

So the gradient of the line perpendicular to RQ is 2.
The equation of the perpendicular line is

y=n=m(x-x)

m=2and (x,3) =(-3,0)

Soy—0=2(x—(-3))
y=2x+6

P(6,9) and R(-9, 3)

Midpoint of PR = w,ﬂ = —2,6
2 2 2

The gradient of the line segment PR = 3;96

So the gradient of the line perpendicular to PR is —% .
The equation of the perpendicular line is

Y=n :m(x_xl)
5 3
m= _E and (x,,y,) = [—5,6)

5 15
6=
Y 2",
=22
YETY
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Challenge

b Solving each pair of pair of perpendicular bisectors simultaneously
PQO:y= —%er ? and RQ:y=2x+6

—lx+£:2x+6
4 8

—2x+33=16x+48
18x=-15

6 6 3
. . . 513
Lines PQ and RQ intersect at the point 63

RQ:y=2x+6and PR: y= %H%

2x+6=—§x+2
4
8x+24=-10x+9
18x=-15
6 6 3

Therefore, all three perpendicular bisectors meet at the point (—é,gj
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