Equation of L [slope=- 1, point=(-3,-2)]: Equation of M [slope =- 3, point= (-3, -3)]:
(y-y)=mx-x) (y-y) =mlx~xy)
(7+2)=-}0x+3) (+P=-36+D)
2y+4=—x-3 y+3=-3x-3
L:x+2y+7=0 M:3x+y+6=0

Solving the simultaneous equations L and M gives the centre of the circle c(-1, -3).

Radius:
The radius is |ac| or | bc|.
A3 D) e
lac| =V, — %)%+ (7, y) 2=Vl +3)2+ -3+ 2)2=V(2) 2+ 1)2=V4 + 1=15
Thus, the centre of the circle is (-1, -3) and the radius is V.
Equation of the circle: (x-h)2+(y-k)?=r?

@ +1)%+(y+3)2=(V5)?

x+1)2+(y+3)%=5

or
x2+y242x+6y+5=0

Note: After finding the equation of the line L, we could have let the equation of the circle be
x2+y?242gx+2fy+c=0 and used an algebraic approach to find the values of g, f and c.

Exercise 1.8 -

. Find the equation of the circle that contains the points (3, 6) and (5, 4) and whose centre lies on
the line x+y-5=0.

. Find the equation of the circle that contains the points (2, -6) and (4, -2) and whose centre lies
on the line 2x +y+4=0.

. The circle x2+y?+2gx+2fy+c =0 passes through the points (4, 3) and (6, -3).
The line 3x -y -7 =0 passes through the centre of the circle.
Find the real numbers g, fand c.

. Find the equation of the circle which passes through the points (-1, 6) and (-3, 0) and where the
line 2x +y+6=0 is a tangent at the point (-3, 0).

. Find the equation of the circle which passes through the points (-1, 3) and (3, 5) and where the
line 3x-y+6=0is a tangent at the point (-1, 3).

. The circle x?+y2+2gx+2fy + ¢ =0 passes through the points (4, 1) and (6, -5).
The line 2x-y-17=0 is a tangent to the circle at (6, -5).
Find the real numbers g, fand c.




Given the length of the radius

In some questions we are given the radius. When this happens we Jet Vg?+f?- c be equal to the given
radius. Then we square both sides. We then have to use the other information in the question to form
two other equations in g, f and ¢, and substitute these into the first equation to get a quadratic equa-
tion in one variable. In general, we end up with two circles that satisfy the given conditions.

A circle of radius length Y20 contains the point (-1, 3). Its centre lies on the line x +y=0.
Find the equations of the two circles that satisfy these conditions.

Solution:
Let the circle be x2+y2+2gx+2fy+c=0.
Given: Radius =\/2_0 Contains the point (-1, 3)
Vg2+ f2- =120 o (D)2 4+ (3)2+28(-1) +2f(3) +¢=0
g2+f2-¢c=20 @ 2¢g-6f-c=10 @
The centre (—g,—f) is on the line x +y=0
gl
g+f=0 ®
We now have to solve between the simultaneous equations @, @ and @.
g+f=0 @ 2g-6f-c=10 @
f=-2 2g-6(-g)-c=10 (f=-g)
Put f=— g into @ and express 2¢g+6g-c=10
¢ in terms of g only. 8¢—c=10
c=8g-10

We now have f and c in terms of g and we put these into D:
gi+f%-c=20 @
g2+(-8)*~(8g-10)=20 (put in f=—g and c=8g~10)

gr+g%-8g+10=20
2¢%2-8g-10=0
g?-4g-5=0
(g+1) (g-5=0

g=-1 or g=5

Case 1 Case 2
g=-1 g=5
f=-g=-(D=1 f=-g=-5
c=8g-10=8(-1)-10=-8-10=-18 c=8g-10=8(5)-10=40-10=30
x24y24+2(=Dx+2(1)y-18=0 , X2+9242(5)x+2(-5)y+30=0
x24+y?-2x+2y-18=0 x24+y2+10x-10y+30=0

These are the equations of the two circles that satisfy the given conditions.




Exercise 1.9 -

1. A circle of radius length 2 contains the point (1,-1). Its centre lies on the line x=1.
Find the equations of the two circles that satisfy these conditions.

2. A circle of radius length 420 contains the point (0, 2). Its centre lies on the line x +y=0.
Find the equations of the two circles that satisfy these conditions.

3. A circle of radius length Y10 contains the point (=5, 0). Its centre lies on the line x +2y=0.
Find the equations of the two circles that satisfy these conditions.

4. A line L: 2x—3y=0 is a tangent to a circle C at the point (0, 0).
If the radius of C is \/E find two possible equations for C.

5. Two circles intersect at the points p(1, 3) and g(3,-1).
The line M joining the centres of the circles is the perpendicular bisector of [pg].
(i) Find the coordinates of r, the midpoint of [pg] and the equation of the line M.

(ii) If the distance from the centre of each circle to r is \/2—0, find the radius length of each circle.
(iii) Find the equation of each circle.

6. A circle of radius length 110 contains the points (1, 2) and (-1, 4).
Find the equations of the two circles that satisfy these conditions.

Equation of a Tangent

Equation of a tangent to a circle at a given point T
A tangent is perpendicular to the radius that joins the centre
of a circle to the point of tangency.

This fact is used to find the slope of the tangent.

In the diagram on the right, the radius, R, is perpendicular
to the tangent, 7T, at the point of tangency, p. -

point of
tangency

The equation of a tangent to a circle at a given point is found with the following steps:

Step 1: Find the slope of the radius to the point of tangency.

Step 2: Turn this slope upside down and change its sign.
This gives the slope of the tangent.

Step 3: Use the coordinates of the point of contact and the slope of the tangent at this point in
the formula:
(y=yp=mx-x,).
This gives the equation of the tangent.

A diagram is often very useful.




Example -

Find the equation of the tangent to the circle x2+y®—4x +6y-12=0 at the point (5,-7) on the
circle. '

Solution:
x%2+y?—4x+6y-12=0

The centre of the circle is (2, -3).

Slope 0fR=;F'iﬁ e

3

. Slope of T'=—

ope 7
Equation of T: (y-y;) =m(x—x,)

(y+7)=3&-3)
4y+28=3x-15
3x-4y-43=0

5.7

Proving that a line is a tangent to a circle T

A line is a tangent to a circle if the perpendicular distance from
the centre of the circle to the line is equal to the radius. B

Example w

Prove that the line 2x— 3y —27=0 is a tangent to the circle x*+y?—8x+4y+7=0.

Solution:
(As we do not need the point of contact, we use the
perpendicular distance method.)
x2+y?-8x+4y+7=0
Centre =(4,-2)
Radius=V(#)2+ (-2)2- 7=Y16+4-7=V13
Perpendicular distance from the centre (4, -2)
to the line 2x—3y—27 =0 is given by:

|ax,+by, +c| |2(4)-3(-2)-27| |8+6-27| |-13] 13 Vi3
d = = = = = —= 13

Va2 + b V2)2+ (-3)? V4+9 13 V13

As the perpendicular distance from the centre of the circle to the line is equal to the radius, the line is a
tangent to the circle.




Length of a tangent to a circle from a point outside the circle

The length of a tangent from a point outside a circle
is the distance, d, from the point outside the circle to the
point of tangency.

Method:

1. Find the centre, ¢, and radius length, r, of the circle.
2. Find the distance, [, between the centre and the point outside the circle.
3. Use Pythagoras’s theorem to find d, i.e. I?=r?+d>

Example

A tangent from the point p(3. 0) touches the circle x2+y2+2x—4y+1=0atgq.

Find |pq|. (rough diagram)
Solution: 4
22424 2x-4y+1=0

centre=c(-1, 2)

radins =VC12+(2)2-1=V1+4-1=V4=2

Distance from the centre (-1, 2) to the point p(3, 0)

—|pe| =V + 1)+ (0-2)2=V42+(-2)2=Y16+ 4=120

Using Pythagoras’s theorem: pG3,0)
|pgl*+|gc|*=|pc|? g
|pa|?+22=(20) 2
|pg|?+4=20 ¢ 5
|pg|?=16
lpgl =4 \20

Exercise 1.10 w

Find the equation of the tangent to the given circle at the given point:

1 x2+y?>=10; (3,1 2. x2+y2=29; (-2,5)

3. x2+y2=50; (-7,-1) 4. 4x% + 4y?=25; (2,—-%)

5 x-4)2+(y+3)2=10; (7,-4) 6. x2+(y-5)2=29; (5,3)

7. x2+y2+6x+2y-3=0; (-5,-4) 8. x2+y2—2x+4y—15¥0; (3,2)
9. x2+y2-4x-6y-12=0; (57) 10. x%2+y?2-8x+14=0; (3,-1)




11. Show that the tangents to the circle x2+y?—2x -2y -3 =0 at the points (3,2) and (2,-1) are
perpendicular to each other.

Verify in each case that the line L is a tangent to the circle C:
12. L: 3x+4y-25=0; C: x?>+y?=25

13. L: 4x+3y-14=0; C: x>+y*-4x+6y+4=0
14. L: x-4y+31=0; C: x®>+y*+4x—6y-4=0
15. L: x-6y-9=0; C: x?2+y*-4x-10y-8=0
16. L: x-2y+10=0; C:x*+y?+8x—16y+60=0

In each of the following, find the distance from the given point outside the circle to the point of
tangency: ‘

17, {11,=2)%. X*+y°=23
19. 3, 1);
21. (0, 0);

23. The length of the tangent from the point (3, 2) to the circle x2+y2-8x—8y+k=01is 2.
Find the value of k.

18. (0,-4); x%+y?-6x-8y+16=0
20. (2,5); x*+y?-2x+4y-20=0

22. (5, 0);

x2+y?+4x-2y-4=0

x2+y?—8x-6y+20=0 x2+y2+6x-5=0

Equation of a Tangent 2

.................................................

Tangents parallel, or perpendicular, to a given line
We make use of the fact that the perpendicular distance from the centre of a circle to the tangent is
equal to the radius. R - -

Note: ax+by+k=0is a line parallel to the line ax+ by +c=0.
bx—ay +k=0 or — bx +ay+k=0 is a line perpendicular to the line ax+by+c=0.

Example -

Find the equations of the tangents to the circle x2+y%— 6x -2y~ 15=0 which are parallel to the
line 3x +4y+20=0.

Solution:

x2+y?—6x-2y-15=0

Centre=(3, 1)

Radius =V(3)2+ (1)2+ 15=Y9+ 1+ 15=125 =5

Let the equation of the tangent parallel to
3x+4y+20=0 be 3x+4y+k=0.




As 3x+4y+k=0is a tangent to the circle, the perpendicular distance from the centre of the
circle, (3, 1), to this line is equal to the radius, 5.
|3(3) +4(1) + k| -5
V(3)%+ (4)?
|9+4+k| %
Y9+16
|135+k| _s
[13+k|=25
13+k=25 or 13+k=-25
k=12 or k=-38
Thus, the tangents are 3x+4y+12=0 and 3x+4y-38=0.

Equations of tangents from a point outside a circle

T

From a point outside a circle, two tangents can be

drawn to touch the circle. ,
T

Method for finding the two equations of tangents from a point (x,, y,) outside a circle:

1. Find the centre and radius length of the circle (a rough diagram can help).

2. Let the equation be (y—y,) =m(x —x,) and write the equation in the form ax+ by +c=0.

3. Let the perpendicular distance from the centre of the circle to the tangent equal the radius.

4. Solve this equation to find two values of m.

5. Using these two values of m and the point (x,, y,), write down the equations of the two tangents.

Example

Find the equations of the two tangents from the point (5, -3) to the circle
x2+y2-4x+8y+12=0.

Solution:

x2+y?-4x+8y+120

Centre =(2,-4)

Radius=¥(2)2+ (42— 12=Y4+ 16 - 12=18




o 3

We have a point (5, —3) and we need to find the slopes of the two tangents.
Equation: (y—y;)=m(x—x,)
(y+3)=m(x-5)
y+3=mx-5m
mx—-y+(-5m-3)=0 [in the form ax + by + ¢ =0]
The perpendicular distance from the centre of the circle (2, —4) to each tangent is equal to
the radius, V8.

|m(2) -1+ (Sm-3)|
Vm? + (-1
|2m+4-5m-3| V3

8
Vm?2+1

|—3m+1| \/—
Igeshas iie
Vm2+1
O9m2-6m+1
m2+1

Thus,

=8 [square both sides]

m2—6m-7=0
(m+1)m-7)=0
m=-1 or m=7
Equations of the two tangents:

Slope=-1; point=(5,-3) Slope=7; point=(5,-3)

(y+3)=—1(x-5) (y+3)=7(x+5)

y+3=_x+5 y+3=7x+35
x+y-2=0 Tx-y+32=0

Thus, the equations of the two tangents are x+y~2=0and 7x-y+ 32=0.

Exercise 1.1] -

1. The line 2x+y+k=0 is a tangent to the circle x2+y2=5. Find the two values of .

2. The line 3x+y+ k=0 is a tangent to the circle x>+y?—4x+8y+10=0.
Find the two values of k.

. Find the two values of k for which the line:
(i) 2x+y+k=0is a tangent to the circle x*+y*-4x -6y +8=0
(ii) 2x +ky+3=0is a tangent to the circle x?+y?-4x-4y-5=0.

4. Find the two values of k for which the line x +ky—6=0is a tangent to the
circle x2+y?-6x-2y+5=0.

5. The line 3x +ky —k=0is a tangent to the circle x?+y*—10x—2y+17=0.
Find the two values of k.

9m2-6m+1=8m?+8 [multiply both sides by (m?+ 1)]




6. Find the equations of the tangents to the circle x2+y2=25 which are parallel to the line
4x-3y+10=0.

7. Find the equations of the tangents to the circle x2+y?=10 which are parallel to the line
3x-y=0.

8. Find the equations of the tangents to the circle x%+y?+6x+10y+29=0 which are parallel to
the line 2x-y—-8=0.

9. Find the equations of the tangents to the circle x2+y?— 6x+4y—4=0 which are parallel to the
line x + 4y -3=0. .

10. Find the equations of the tangents to the circle x2+y?+6x-2y—15=0 which are perpendicular
to the line 4x+3y+5=0.

11. The line mx—y =0 is a tangent to the circle x?+y>~6x+2y+2=0.
Find the two values of m.

Find the equations of the tangent from the given point to the given circle:

12. (5,0); x*+y%=5 13. (-10,-10);  x2+y*=20

14. (0,0); x2+y*+4x+2y+4=0 15. (3,-2); x2+y?+4x-6y+8=0

16. (0, 1); x?+y*-8x-2y+9=0 17, 41,21 x?+y2+8x+6y+15=0

18. The line ax+ by =0 is a tangent to the circle x2+y?-4x-2y+4=0, where g, beR and b=0.
() Show that &=- .

(ii) Hence, or otherwise, find the coordinates of the point of contact.

Circles with the Axes as Tangents

.....................................................................

If a circle touches an axis (the x- or y-axis is a tangent to the circle), then one of the coordinates of the
centre of the circle is equal to the radius.

1. Circle touching the x-axis y
radius = | -f |
Vg2+f?—c=|-f|
g2+f2—c=f>
g2-c=0
gmc e oy

2. Circle touching the y-axis
radius = | —g|
Vg2+f2-c=|-g|
gl+fi-c=g>
fi-c=0
L f2=CyAWQrJ‘ x




The x-axis is a tangent to the circle C: x%+y2+2gx+2fy+c=0.

Show that g%=c.

The points (2, 1) and (3, 2) are also on the circle C.

Find two possible equations for C.

Solution:

x24y%+2gx+2fy+c=0

centre=(—g,—f)  radius=Vg?+f*-c

From the diagram,

radius = | - f|

Vg2+f?-c=|-f|
82+f2_c=f2
g%-c=0

gh=c

(2, 1) on the circle: (2)2+(1)2+2g(2) +2f (D) +c=0 = 4g+2f+c+5=0
(3, 2) on the circle: (3)2+ (2)2+2g(3) +2f(2) +¢=0 = 6g+4f+c+13=0

We now have 3 equations:

phme D 4g+2f+c+5=0 @

Replace ¢ with g in @ and @
dg+2f+c+5=0 @
4g+2f+g*+5=0 @

6g+4f+c+13=0 @

6g+4f+c+13=0 @
6g+4f+g*+13=0 ®

From @, express f in terms of g and put this into ®:

dg+2f+g*+5=0 @

2f=—g?-4g-5
ofmelade s
S
put this into ®.
Case 1
§=-3
c=g2=(-3)2=9
fa —g?-4g-5 > -9+12-5 3 =0
2 2 2

22+y2+2(-3)x+2(-1)y+9=0
x2+y2-6x-2y+9=0

6g+4f+g?+13=0 ®
—ol_4o—
6g+4(—g——24—g—§—)+g2+13=0

6g-2g>-8¢-10+g%+13=0

-g?-2g+3=0

g2+2g-3=0

(g+3)(g-1)=0
g=-3 or g=1

Case 2
g=1
c=g2=(1)2=1
-gl-4g-5 -1-4-5 -10
= = — =—5
F 2 2 2

x2+y2 4+ 2(1)x+2(-5)y+1=0
x2+y2+2x—10y+1=0




i
"
i
|
!

Exercise 1.12 =

Find the equation of the circle with centre (2, 5) and which has the x-axis as a tangent.
. Find the equation of the circle with centre (-3, 4) and which has the y-axis as a tangent.

. Show that the circle x?+y?—4x — 4y +4 =0 touches the x- and y-axes.

B W N =

. The x-axis is a tangent to the circle x2+y*+2gx+2fy+c=0.
Show that g2=c.

The x-axis is a tangent to a circle C at the point (5, 0).

The point (1, 4) is on C. Find the equation of C.

5. The y-axis is a tangent to the circle x2+y2+2gx+2fy+c=0.
Show that f2=c.
The y-axis is a tangent to a circle K at the point (0, 2).
The point (2,-2) is on K. Find the equation of K.

6. A circle has its centre in the first quadrant and touches the x- and y-axes.
If the distance from the centre of the circle to the origin is 2\6, find the equation of the circle.

7. The x-axis and the y-axis are tangents to the circle x2+y2+2gx+2fy+c=0.
Show that: (i) g=c (i) g%=f2%
The circle C: x?+y2+2gx + 2fy+c=0 has its centre in the first quadrant.
The x- and y-axes are tangents to C. The point (3, 6) is on C.
Find two equations for C.

8. Show that the circle x?+y2—2rx—2ry+r2=0 has radius r and has the x- and y-axes as tangents.
Find the equations of the two circles which contain the point (1, 2) and have the x- and y-axes as
tangents.

Touching Circles

...................................

Two circles are said to be touching if they have only one point of intersection. To investigate whether
two circles touch, we compare the distance between their centres with the sum or difference of their
radii.

Consider two circles of radius r, and r, (where r, > r,) and let d be the distance between their centres.

1. Circles touch externally 2. Circles touch internally
d=r1+1’2 d=r1_r2
Distance between their centres Distance between their centres
= sum of their radii j =difference of their radii




§:x2+y2—16y+32=0and K: x>+ y? - 18x + 2y + 32 =0 are two circles.
Show that the circles touch externally and find their point of contact.

Solution:
S:x?+y2+0x-16y+32=0 K:x2+y2—18x+2y+32=0
centre= (0, 8)=¢; centre=(9,-1)=c,
radius = Y02+ 82-32 radius =Y92+(-1%)-32
—V64-32=132=412 —V81+1-32=150=5V2
hy

r1+r2=4\5+5‘/5=9\5
distance between centres

=V(9-0)%+ (-1-8)2=V81 + 81 =V162= 9\2

Thus, the circles touch externally, as r,+7,=|c¢,|.

To determine the point of contact, divide the line segment
joining the centres in the ratio 4:5.

Let the point of contact be (x, y).

4 5
[ € @ fg;
0,8 m &y n -1 ' p 5
(-3
Method 1: k. YN
x=0-4 y-8 4 ¢
9y 15 1=y 5
S5x=36—4x 5y-40=—4-4x
9x=36 9y =36
x=4 y=4

Thus, the point of contact is (4, 4).
Method 2: Using the formula,

* mMX,+ X my2+ny1
) _( min  m+n )
_[49)+50) 41 +5(8)
NEATE e oA
36 36
=(—9-5 ?)7—(4, 4)

Thus, the point of contact is (4, 4).




Exercise 1.13 -

I I

10.

11.

12.

Prove that the circles x2+y?+2x+2y—-7 =0 and x?+y2?— 6x—4y +9 =0 touch externally.

Prove that the circles x2+y2+ 6x+ 16y +9=0 and x?+y? - 4x— 8y - 5 =0 touch externally.

. Prove that the circles x2+y2+ 12x - 6y — 76 =0 and x2+y?—4x + 6y + 12 =0 touch internally.
. Prove that the circles x2+y?=80 and x2 +y?- 12x - 6y + 40 = 0 touch internally.

Prove that the circles x2+y?—2x—4y—20=0 and x?+y% - 18x - 16y + 120 =0 touch externally
and find their point of contact.

Prove that the circles x?+y2+ 14x— 10y- 26 =0 and x2+y?~4x + 14y + 28 =0 touch externally
and find their point of contact.

Prove that the circles x?+y?—6x+4y+11=0 and x2? + y? + 4x - 6y — 19 =0 touch externally and
find their point of contact.

Prove that the circles x%+y?+4x+6y—19=0 and x?+y2 - 2x - 1=0 touch internally and find
their point of contact.

. Prove that the circles x2+ y2+8x— 8y +24 =0 and x>+ y2+ 2x - 2y =0 touch externally and find

their point of contact.

The diagram shows the circle C: x+y?=16 and the g
circle C, with centre (12, 5). ' 2

(12, 5)
®

If the circles x2+y?+4x + 6y +k=0 and x2+y?—6x -4y + 11 =0 touch externally, find the value
of k.

If C, and C, touch externally, find the equation of C,.

Cp: x*+y?—6x-4y-3=0and
Cy: x*+y?—18x—4y+81=0 are two circles.

(i) Prove that C, and C, touch externally.
(ii) Find the point of contact of C; and C,.
(iii) K is a third circle.
Both C, and C, touch K internally.
Find the equation of K.

Note: All three centres lie on a straight line. -




Circles Intersecting the Axes

To find where a circle intersects the axes, we use the following:

The circle intersects the x-axis at y=0.
The circle intersects the y-axis at x=0.

Example

(i) the x-axis (ii) the y-axis.

Solution:

(i) On the x-axis y=0
(put in y=0)
x°+4x-5=0
(x-1(x+5=0
x=1 or x=-5
Coordinates on the x-axis:
(1,0) and (-5,0)

Find the coordinates of the points where the circle x? +y? + 4x — 4y — 5 =0 intersects:

x2+y2+4x-4y-5=0

(ii) On the y-axis x=0
(put in x=0)
y2-4y-5=0
(y+1(y-5=0
y==1 or y=35
Coordinates on the y-axis:
0,-1) and (0,5)

Common Chord or Common Tangent

If §,=0and §,=0 are the equations of two circles in standard form, then
S,-§,=0is the equation of the common chord or common tangent of the two circles.

Common Chord

S5 55

Two points of intersection

Common Tangent

One point of intersection




Note: To find the equation of the common chord, or common tangent, of two circles,
§,=0and §,=0, the coefficients of x 2 and y? must be the same for both mrcles

To find the coordinates of the points of intersection of two circles, do the followmg

1. Find the equation of the common chord (§;-S,=0).
2. Solve between the equation of the common chord and the equation of one of the circles.

Example ~

The circles x2+y*—6x+4y—7 =0 and x?+y? - 16x - 6y + 63 =0 intersect at the points p and g.
Find the equation of the line pg.
Solution:
The equation of the line pq is given by: §;-5,=0
(x2+y2-6x+4y-T) - (x*+y*—16x—6y+63)=0
x24+y2—6x+4y—T-x>—y*+16x+6y-63=0
10x+10y-70=0
x+y-T7=0
Thus, the equation of the line pg (common chord) is x+y-7=0.
Note: To find the coordinates of p and g, solve between the equations peurik ““c G cifs
x+y-7=0 and x*+y?-6x+4y-7=0 or x2+y2=16x-6y+63=0.

Radius Perpendicular to a Chord

A radius (or part of a radius) that is perpendicular to a chord bisects

.that chord This also enables us to use Pythagoras’s Theorem: _
d2+x%=r? (

Thus, knowing two of d, x and r, we can find the third.

Example ~w

A circle K has centre (2, 3) and makes a chord of 8Y2 units on the y-axis.
Find the equation of K.

Solution:

- Arough diagram is very useful.
| We have the centre and require the radius.

The length of the perpendicular from the centre (2, 3) to the
y-axis is 2.

The length of the chord on the y-axis is 812.
The perpendicular from the centre bisects the chord.
Thus, this length is M.




Using Pythagoras’s theorem:

r2=(42)2+(2)2=32+4=36
. r=6

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

(x-2)2+(y-3)?=67

(x-2)2+(y-3)*=36

or
x2+y2—4x-6y-23=0

Exercise 1.14 -

1. Find the coordinates of the points where the circle x*+ y?—6x+6y—16=0 intersects:
(i) the x-axis (ii) the y-axis.

2. Find the length of the chord the y-axis makes with the circle x2+y?-8x-10y+16=0.
3. Find the length of the chord the x-axis makes with the circle x2+y2—6x+4y-7=0.

4. Find the equations of the tangents to the circle x2+y2+2x +4y-3=0 at the points where the
circle cuts the x-axis, and show that these tangents are perpendicular to each other.

5. The circles x2+y2+4x— 10y +20=0 and x?+y? - 4x—2y + 12 =0 intersect at the points a and b.
Find the equation of the line ab.

6. The circles x2+y?—6x+4=0and x%+y?—2x+12y+ 12 =0 intersect at the points p and g.
Find the equation of the line pg.

7. The circles x2+y%—10x— 10y +40 =0 and x? +y?— 16x + 2y +40 =0 intersect at the points a and b.
Find the equation of the line ab, the coordinates of the point @ and the coordinates of the point b.

8. The circles x2+y2+ 14x— 12y + 65 =0 and x?+y? + 4x— 2y - 5= intersect at the points a and b.
Find the coordinates of the point a and the coordinates of the point b.

9. The circles x2+y2+8x+2y+7=0 and x?+y*+2x - 16y + 25 =0 intersect at the point p.
Find the coordinates of the point p.

The line 2x+y - 10=0 is a common tangent to the circles x2+y?-2x+4y+h=0and
x2+y2—14x-2y+k=0.
Find the value of A and the value of k.
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11. A circle C has centre (5, 3) and makes a chord of 4 units on the y-axis.
Find the equation of C.

12. A circle S has centre (2, 0) and makes a chord of 6 units on the y-axis.
" Find the equation of §.

13. A circle of radius length 5 units has its centre in the first quadrant, touches the x-axis and inter-
cepts a chord of length 6 units on the y-axis. Find the equation of this circle.

14. Find the equation of the circle with its centre in the first quadrant if it touches the y-axis at the
point (0, 2) and makes a chord of length 443 units on the x-axis.




15.

16.

17.

L 3x—4y-5=0isaline and C: x2+y?—4x+12y +k=01is a circle.
The line L contains a chord of length 10 units of the circle C.
Find: (i) the radius length of C (ii) the value of k.

The equation of a circle Cis

x2+y?+4x -2y + k. Write down its centre.

The midpoint of a chord of length 42 is (1, 4).
Find: (i) the distance from the centre of the circle to the chord.

(ii) the radius length

Find the equation of the circl
on the line 3x—4y +2=0.

of C and the value of k.

e with centre (4, 1) and which makes an intercept of length 4 ynits




