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Example 3 —values of k

A circle has equation X +y2 +4x+6y+k=0. Find the range of possible values of k.

Solution
In this equation, g =2, f=3 and c=k.

The circle exists if and only if g> + f>—c>0. Therefore:
g +f —c>0
2> +3°—k>0

13-k>0
13>k
k<13

Equation of a Tangent to a Circle

st ‘touches’ the edge of
ational 5 Maths, you
dicular to the radius.

A tangent to a circle is a straj
the circle, as shown in the,di

a) Show that the point
(b) Find the equati

gent to the circle at poi

Solution
(a) Wesu

LHS =

nd y = -1 into the left-hand he circle equation:

=(5- -1-1)
=(=1)" +(-2)°
=5=RHS

= RHS, therefore the point satisfies the equation, therefore P lies on the circle.

b) Step one: identify the coordinates of a point on the tangent
The point P lies on the tangent, so we use (5, —1).

. . _Yamyn _1-(1)
Step two: calculate the gradient of the radius: M 4iys = . —x 6.5
27 M -

2
(continued on next page)

licensed to: SAMPLE COPY (unlicensed) Page 141



Higher Mathematics Revision Notes © Dynamic Maths (dynamicmaths.co.uk)

(Example continued)

Step three: use the fact that the radius and tangent are perpendicular to write
down the gradient of the tangent.

xm -1.

mmdius tangent

Therefore m

tangent — o

Step four: use the equation y—b=m(x—a d the equation of the tangent.
We use the point (5,-1) a nt

y—b=m(x-a)

(th is a chord (the line is

e circle) to the cir

ding the intersection of a line and a circle you will eventually end up with a quadratic
% that needs to be solved (the ‘equation of intersection’). The discriminant of the
of intersection tells us which of these three cases applies:
Discriminant is positive: line and circle have two points of intersection.
e Discriminant is zero: line is tangent to circle.
e Discriminant is negative: line and circle do not intersect.

We find the points of intersection by substituting the equation of the line into the equation of
the circle. The equation of the line must be rearranged to have either x or y as the subject.
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