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MA303.1.4 — Circles

At the end of this unit, you should be able to
e understand the centre and radius needed for the equation of a circle

e write equation of circles and solve problems involving circles

Consider the unit circle (i.e. a circle of radius 1 unit) with centre at the origin.

P

El. Let the coordinates of a point on the circle be (x,y). Show, using a right-angled triangle,

that x* +y* =1.
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E2. Plot the graph of (x—1)* + y* =1. What is the radius of the circle plotted? What are the

coordinates of the centre of the circle?
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The graph of (x —a)®+(y —b)* =r? is that of a circle with radius r units and coordinates

of the centre of the circle (a,b).
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E3. Write down the equation of the circle whosg radius is 2 units and the centre of the circle
is (1,-3).

Eiﬂnkon‘. (Y‘I) +(>’+3) =7-2-
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P1. Sketch the graph of (x—2)* +(y—2)> =2. Write down the coordinates of the points of

intersection with the axes, if any.
7

(a) Explain why b =3.
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E4. A circle has centre (a,b) ?hat it intersects the y-axis at gO, 1) and (0,5).

(b) Given that the centre lies on the line 2y —x =4, determine the value of @, and hence
find the radius of the circle.
2 Y x=4
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P2. Find the equation of the circle whose centreis at (—2,—3) and which touches the y-axis.

KA{J\\‘/‘O &= Z @y 1“] "LubLL} e 7 ~axh.

Z Byastn Cxtz) tLy+3) S =22
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Equations of the form XX+ y*+2gx+2fy+c=0

E5. Bxpand (x+2)% +(y—3)? =1 and show that x* +y* +4x—6y+12=0.
CxPHeth ) + Ly  ~by +9)

Celywn)

Xy ® pix by tiz®

E6. By completing the square, express the following in the form (x —a)? +(y=b)* =r*

(@) x*+6x+y*—4y+1=0
[x2+bxt2)~a+ Ly -4y +4)~-4+] =0
L) + y-20" =12

(b) 2x* +2y* —4x+y-3=0

2 UxCHyP) 4 2Lyt %) =350

2exD -2 ZLyf—i;)l’Jg*

Lx-1 4Ly +5)* = ‘%
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E7. By comparing
(x—a)? +(y=b)?=r* and x* +y* +2gx+2fy+c=0
(a) Show that c=a*+b* —r>.
X ~Zaxtar 4y =2 by 47 =17
X3ty Tt 20w x 4 20-b)y 4ot 17 =0
. Yz+\/1+2(9y47_£7 = x<1+\,’+z L-6) x4 20-) Y ta®+y~r?
A L;a,z'fbl\(z CjLwa)

(b) Write down gy/tm ns of @ and [ in terms of b.
?)" e /

(c) Hence, show that r=+/f* +g* —c.
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P3. Given x* + y* —4x+8y+42 =0, express it in the form (x— a)* +(y—b)? =r?

[x=2)*~4 + Ly +4) "~ t42=0
(x-2)"+ Lyt#) =-22

—”\uq, W d/th as ]:_ZE A'? P\

What do you observe? By using the formula r =4/ f 2+ g? —c, what can be deduced about
the equation x*+y* —4x+8y+42=07

r= )45 -

= 722 wb

Thwe 5 no elroih .
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Intersection between circles

P4. Draw the two circles (x—3)2 +(y —1)2 =9 and (x+4)2 +(y+ 2)2 =16 on the same axes.
-
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) Ly42) =1,

(a) Do the twg circles intersect?

No.

(b) Find the distance between tlie centres of the two circles.

(c¢) Is the sum of the radfi more than, less than or equal to the distance in (b)?

S oF radis = 3

s 77

P5. Draw two circles, given the centre of the circle marked with (®) such that they touches

the circle C at only one point. The centre of C is represented by the black dot (e ).

© Tan Chee Wee/HCI/SMTP/MA303.1.4/Circles/6-7



P6. Given two circles (x—al)2 +(y—b1)2 =r12 and (x—a2)2 +(y—132)2 =r22, explain how
you can determine whether the circles (1) do not intersect, (ii) touch at one point, or (iii)

intersect at two points, without attempting to solve the two simultaneous equations.
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P7. Without solving equations, determine if the two circles s y2 —4x+6y=3 and
Fo, y2 +2x—2y =62 intersect.

Ay by - 30— g
LX-2%+ Ly 43)7 = |},
\(l-f-\lz-f)&f —Z\/ 'AZ=9 —0
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