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THE CircLE (Q 3, PAPER 2)

LessoN No. 6: RIGHT-ANGLED TRIANGLES INSIDE CIRCLES

2006

3 (b) The vertices of a right-angled triangle are p(1, 1), q(5, 1) and r(1, 4).

The circle K passes through the points p, g and r.
(1) Onacoordinate diagram, draw the triangle pqr.
Mark the point c, the centre of K, and draw K.

(if) Find the equation of K.

(iii) Find the equation of the image of K under the translation (5, 1) — (1, 4).

SOLUTION
3 (b) (i) Ay
K
p X,
3 (b) (ii)

The angle in a semi-circle at c is a right-angle (90°).
To prove this you need to show that ac is
perpendicular to bc.

Slope of ac x Slope ofbc =-1 = ac Lbc

This means that [ab] is a diameter of a circle.

The centre c is the midpoint of [rq].

The formula for the midpoint, c, of the line b(x,, 1)

segment [ab] is:
Vit Y, ./c(x,y)/.

Midpoint = {%, > ) ....... e a(x, y,)

Add the x's Add the y’sj
2 ’ 2

REMEMBER THE MIDPOINT FORMULA As: Midpoint :(

r, 4) q@5,2)

Il NN Midpoint of [rq] :(E’ ﬂ'j :[ﬁ EJ =¢(3 ¢

2 2 2'2

X Y, XY,

CONT....
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The radius r is the distance |cq|.

d =\/(X2_X1)2+(y2_y1)2 ....... o

The distance between a and b is written as |ab|.

REMEMBER THE DISTANCE FORMULA AS:

d= \/(Difference in x's)* + (Difference in y's)®

b(xy, ;)

a(x,, y,)

XY XY

.'.r:ﬁ:%

¢3.3) qG.1) | lcal=r=46-3°+@-3)

MM e R e

Circle C with centre (h, k), radius r.

(x=h)>+(y-k)* =r?

To get the centre: Change the sign of the number inside each bracket.
To get the radius: Take the square root of the number on the right.

Equation of K: centre ¢(3, 3), r=>5
K: (x=3) +(y=3)° = 3)°
L (X=3)P+(y-5)°=2

3 (b) (iii)

The circle K remains unchnged under a translation.
Its location changes. Find its new centre as shown
on the right.

Image of K: centre (-1, ), r=3
O+ +(y=3)° = )"
(XD (Y- =2

-4

‘ +3

N

GH)—> 1.4

(31 %) _—> (—l, 1—21
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3 (b) Acircle has equation x* +y? =13.

The points a(2, —3), b(-2, 3) and c(3, 2) are on the circle.
(i) \erify that [ab] is a diameter of the circle.

(if) Verify that Zacb is a right angle.

SOLUTION

3 (b) (i)

To SHOW A LINE SEGMENT IS A DIAMETER OF A CIRCLE:
The midpoint of a diameter is the centre of a circle.

The centre of the circle x* +y? =13 is (0, 0).

The formula for the midpoint, c, of the line b(x,, 1)
segment [ab] is: P

Midpoint =(

+X +
%, %j ....... e a(x,, y,)

./C(){.

REMEMBER THE MIDPOINT FORMULA As: Midpoint =[

Add the x's Add the y’sj
2 ’ 2

a2, -3) b(-2,3) Midpoint of [ab] = (E _3+3J = (9, 9) =(0, 0)
N I 2 2 2 2
XN %Y, The midpoint of [ab] is the centre of the circle. Therefore,
[ab] is a diameter of the circle.
3 (b) (ii)

The angle in a semi-circle at c is a right-angle (90°).
To prove this you need to show that ac is
perpendicular to bc.

Slope of ac x Slope ofbc =-1 = ac 1 bc

This means that [ab] is a diameter of a circle.

You can do this 3 ways:
1. Find the slope of ac and bc and show they are perpendicular.
2. Find the lengths of the 3 sides and apply Pythagoras’ theorem.

3. Show c is on the circle. Any angle standing on the diameter is a right angle. This is my

favourite and by far the quickest.
c(3,2) e x* +y*=13?

(B’ +(2)°=9+4

=13=x*+y* =13

.. Zach is aright-angle.
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3 (¢) a(-5,1),b(3, 7) and c(9, —1) are three points.
(i) Show that the triangle abc is right-angled.

(if) Hence, find the centre of the circle that passes through a, b and ¢ and

write down the equation of the circle.

SOLUTION
3(c) (i)
Find the slope of all 3 sides and show that two of the sides are perpendicular.
v, V. REMEMBER IT AS:
m= X, -x | e Slope m = Difference iny’s
~ Difference in X's
a(-51) b@,7) B
1 I Slope of ab: m1:37 15 :3652222
X1 y1 Xz yz _(_ ) +
sy @Y |l 2 2 1
M e M =9 (C5) 9+5 14 7
X1 yl XZ y2
b3, 7) ¢ -1) L
AN Slope of bc: m3=%:£:_%
X Y X, Y, B
Two lines are Perpendi?ular if the m, xm, = (%)(_%) _ 1= ab Lbc
product of their slopes is —1.

Therefore, the triangle abc is right-angled with the right angle at b.

3 (©) (ii)

b3,7
)P .
The angle in a semi-circle at b is a right-angle (90°).
This means that [ac] is a diameter of a circle. a(-5, 1) 0 9, -1)
The centre o is the midpoint of ac.
The formula for the midpoint, c, of the line b(x,, v)
segment [ab] is: o’
c(x, y)

Midpoint:(u y1+y2]
2 2

REMEMBER THE MIDPOINT FORMULA As: Midpoint :(

Add the x's Add the y's

2 ’ 2

)

CONT....
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a(-5,1) c(9, -1 o -5+49 1-1) (4 0
‘L \L i/ \L MIdeIntO :( > ] TJZ(E, Ej:(Z, 0)
Xl yl X2 y2

The radius is the distance from the centre o to any vertex on the triangle, say b(3, 7).

d =\/(X2 _X1)2 +(y2 _yl)2 ....... o b(ngyz)
. L d

The distance between a and b is written as |ab|.

REMEMBER THE DISTANCE FORMULA AS: a(x, y,)

d= \/(Difference in x's)* + (Difference in y's)’

0(2,0) b3, 7) r =[ob| =/(3-2)” +(7-0)?
H Xt = ob| = /@) +(7)
LT = |ob| = v1+49
.1 =4/50

Equation of the circle: centre (h, k) = (2, 0), r =+/50

Circle C with centre (h, k), radius r.

(x=h)*+(y-k)* =r*

To get the centre: Change the sign of the number inside each bracket.
To get the radius: Take the square root of the number on the right.

(x—=h)*+(y-k)*=r?
= (x=2)*+(y—0)? = (/50)?
S (x=2)*+y* =50




