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GCSE Maths — Algebra

Equation of a Circle and its Tangent

(Higher Only)
Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work out different types of questions
involving circles and their tangents. Each section contains a worked example,
a question with hints and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A

Worked Example

A circle centred at the origin has a radius of 4. What is the equation of this circle?

Step 1: Use the basic equation of a circle centred at the origin x? + y? = r2.

We know that the radius is 4, so we can square this to get the value of 2.
r’=04)?%?=16
Therefore, the equation of this circle is:

x> +y*=16

Guided Example

A circle centred at the origin has the equation x? + y* = 89.

What is the radius of this circle?
Step 1: Use the general equation of a circle centred at the origin x2 + y2 = r2.
¥ 37. = 81
> Using eguarion OF circle
{ 2 _ @1
L@
we can

=43 — ove 'k aS
24d-¢ S—Q; 0.5 well.

xz +32.. =‘,Z
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.
What is the equation of a circle centred at the origin with radius of 97
using : Xyt =c
*=¢9>" = 8
: 2, .2
equa+iOn: +y = 8l
2. What is the radius of a circle that has the equation x? + y? = 56?
F 3
X' +y - 56
% = 56
{= wrS—G
= 2§14 or 74B 24°
3. Acircle passes through the points (8, 0), (0, —8), (—8,0) and (0, 8). What is the
equation of this circle? . . -
: : : alise
eqvua-l-noh of cCircle : ‘-4—'9—’:' visU G Plot O
2,.2_,2 co,®) ra PN
Circle wih -3,0) _L (8,
vadws B 0,-8)
cent+re :(0,0) .
l=cdt=e4 equarion. x4y = 64
4. A circle passes through the point (3, 7) with its centre at the origin (0, 0). What is the
equation of this circle? 2 2 2
vation of circle: " +y =Y
centC: (0.,0) _ 9
Point = € $,1) > wher X =39
" Subbing ¥he powrt nio fhe equation
2 2 1
(D ¥c1) =0
q yud=c? 058
equation oFf circle: X +y =538
J
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Section B

Worked Example

A circle has the equation x> + y* = 98.
What is the equation of the tangent that touches the circle at (7,7)?

Step 1: Work out the gradient of the radius from the origin (0, 0) to the point that touches the
tangent.

To work out the gradient of the radius, we need to calculate the difference in y-coordinates
divided by the difference in x-coordinates:

Gradient of radius connecting (0,0) to (7,7) = m,

Step 2: Take the negative reciprocal of the radius gradient to find the gradient of the tangent.

1 1 1

Gradient of tangent = m = — ==
f tang Gradient of radius m, 1

Step 3: Calculate the equation of the tangent by substituting in the values of x and y that the
tangent is known to pass through.

A straight line has the general form y = mx + c. For the tangent we know m = —1, so the
tangent has equation y = —x + c. The tangent passes through the point (7,7), so use these
values in to obtain the value of c:
7=-1(7) +c 9roc|leﬂt
7=-7+c
c =14 Q 51 - g| (xzftjz)
————-'

The equation of the tangentis y = —x + 14. x5 - *1 cx, . Y, )

Guided Example

A circle has the equation x> + y* = 40. Find the equation of the tangent that touches
the circle at (—6,—-2).

Step 1: Work out the gradient of the radius from the origin (0, 0) to the point that touches the
tangent. -2-0 \

Girdient of =Me= oo 3

radivs:C0,0) +0 (-6,-2)

Step 2: Take the negative reciprocal of the radius gradient to find the gradient of the tangent.

Gradient of =1 - =L =-1 =-3
ent: =w = gradie - - - -
b otcodios My \/3

Step 3: Calculate the equation of the tangent by substituting in the values of x and y that the
tangent is known to pass through.

equation of--h:mger\t—. y=mx+C — Lm=-3_]
pownt C-6,-2) = sub into . 2 L) ‘:ii"‘-?g'faja y=-3%-20
henxx=-6,4:-2 S35 18

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

5. A circle has the equation x2 + y2 = 85. Find the equation of the tangent that touches

the circle at (—2,9).

x* +3'- = %S . cente = (9,0) a-o _ -3
geadient of radivs : (0,07 “" €-2,%9 = =5 ~ %
ient OF tangeat : M= ———, _ _ | - 2

Q‘Qd‘ent O 3 d|enh = P
O%T:,ams /1 a
=mxX+C

o O e DG a8 A sub b0 cyuation

m=2 Point = C-29)
q q=2 C-2)+¢ )

a Q4 =86 cyTixtes

1=-4*¢ - A F LI

**+7% _ 40. Find the equation of the tangent that touches the

®
+
vy

6. A circle has equation

circle at (8,4).
1"",31' _qo - 1_1' +5L = 80 (en'l'f'c ""‘(olo)
2 y-o _ = L
gradient of radivs : (0,07 *?C&"ﬂ =g-0o - g 2
. - =\ - -
gradient of tongeat : mé\';;-_‘—e-;t = T = -2
0F radits /
+ion of +angent : y=mx+C )
5?:‘_“:7: Point PC%,"‘% Ak_gub nto cyuatrion 5
Y=-2¢8)%C SoYy=-2x+2

y ==-16+( o¢c=20
7. A circle has the equation x2 + y? = 32—7 Calculate the gradient of the tangent that

touches the circle at (gg)
3 i
gt = 2 _-,cemre=(°'°)_, z-0 =z .7
geadient of radivs : (9,00 -\-;: (23 5o = 5
gtadient ofF tangent : m;_‘;:ﬁ;,t = ;"I"% = -%
0F radivs
+ion of +anaent : y=mx+C .
e‘l,:":s Point PCS _'5 YAK_ gub wto cyvation
m=z= 2'2
17‘5(%)*C .'.5-.-.-5_:;4-:_37"_’
2 7 7
7 =-25 +C = (=21+25=3 ()
> ‘T.T’ 2 1Y 7
_J
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