finding the midpoint of the radius of the larger circle. Use this
midpoint as the centre of the new smaller circle. Place a point
on the smaller circle and choose “Trace point.” Move the
circle around the larger by moving the common point of the 2
circles.B will trace a smaller circle still inside the first large
circle. The locus oB is another circle with a radius nfalso
inside the first circle.

Practise, Apply, Solve 7.2U, page 581

1. (@ X+ (y—-2Y=16

(b) (x—3f+y’=1

(c) x—1F +(y-5¢=81
(d) (x+2F+(y—4f=64
(e) x+2f+(y+5/=6
(f) (x—4F+(y+6§=20

2. (a) Centre is (0, 0) Radius i§18 or 3/2
(b) Centreis (2, 0) Radius is 3

(c) Centreis (6, -8) Radius is 9

(d) Centre is (-4, 3) Radius ig32 or 4/ 2
(e) Centre is (5, 4) Radius ig27 or 33
(f) Centreis (1, —6) Radius ig40 or 2/10

3. (a) X +y* =9, translated 3 units to the right and 2 units
up.

Y (kg 3P+ (y-22=9

The new equation ix- 3f + (y— 2F = 9.

(b) X2 +y? = 4, translated 4 units to the left, 3 units down.

(4P +(y+3p=4

The new equation i@ 4y + (y + 3¥ = 4.

(c) ¥ +y? =1, translated 4 units to the right and 4 units

down.
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5
(-4p gy +ap=1

The new equation i< 4F + (y + 47 = 1.
(d) (x—2Y+ (y—3F =09, translated 2 units to the left and 3
units down.

y (x-27+(y-3?2=9

The new equation i€ +y* = 9.
(e) (x+4Y + (y— 5y =9, translated 6 units to the right and 3
units down.

10
(c+af + (-5 =9

-10 -5 T
(x-22+(y-272=9
The new equation i< 2 + (y— 2F = 9.
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4. (a) X* +y? = 25 standard form

X2 +y? — 25 = 0 general form

(b) (x—1F + (y— 4 = 16 standard form
X¥—X+1+y -8 +16=16

X2 +y? — -8+ 1 =0 general form
(c) (x+ 4y + (y— 5y = 1 standard form
X+8&+ 16+ -10/+25=1

X2 +y? + 8 — 10/ + 40 = 0 general form
(d) (x+ 2+ (y—3Y = 9 standard form
XHIX+A4+yY—B+9=9

X2 +Vy? + 4x— By + 4 = 0 general form

5 (@) xX+8&+y+6y=0
X+8+16+yP+6y+9=16+9

(X + 4Y + (y + 3F = 25 standard form
(b) ¥+y?—&X+2y-11=0
R—X+4+yY¥+y+1=11+1+4
(x—2F + (y + 1F = 16 standard form
(€) R +y*— X+ 10y = -22
X¥—X+1+yY+10y+25=-22+1+25
(x—1F + (y + 5F = 4 standard form
(d) ¥+y—1X+6y=4
X¥—1X+36+yY+6y+9=4+36+9
(x— 6F + (y + 3F = 49 standard form
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6. (@ X+y —4=0 Complete the square.

X+y—d+4=4 Factor.
X+y—-2F=4
Centre is (0, 2) and radius is 2.
(b) 42+ 42 =16 Divide by 4.
X+y =4
Centre is (0, 0) and radius is 2.
() 2¢+2P—&x+4y+1=0 Divide by 2.
>3+y2—3<+2y+%:o Rearrange.
1

X—X+yY+y= - Complete the squares.

-+ % +y2+2y+1:—%+%+1 Factor and simplify.
3rf 1
A AL

Centre i%, —15 Radius |s\—11
2

(d) C+y-&x+2y+1=0 Rearrange.
F-X+yP+2y=-1 Complete the square.
X—X+9+y+2y+1=-1+9+1 Factor.
k-3f+(y+1f=9
Centre is (3, -1) Radius is 3.
(e) X+y—&+6y=11 Rearrange.
- &X+y+6y=11 Complete the square.

X —8&+ 16+ + 6y +9 =11+ 16 + 9 Factor.
g—4F + (v + 3 = 36
Centre is (4, -3) Radius is 6.

7. (a) The locus of points 2 units away from the origin

would be a circle with a centre at (0, 0) and a radius of 2. The
equation would be? +y? = 4.

(b) The locus of points 3 units away from (-1, 2) would be a
circle with centre (-1, 2) and radius 3. The equation would

be k+ 1F + (y—2f = 9.

(c) The equation for the locus of point$ units away from

(0, 4) would be? + (y— 4Y = 5.

(d) The equation for the locus of poir2s'6 units away

from (=2, 7) isx + 2¢ + (y— 7Y = 24.

8. To find the equation of the circle that is tangent toxthe
axis and has centre (-3, 4), it would help to draw a diagram.
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Since the centre is (-3, 4), the equation of the circle would be

(x + 3Y + (y — 4¥ =r2 Since the circle touches tkexis 4

units from the centre, the radius is 4. Therefore, the equation

is (x+ 3F + (y—4Y = 16.

9. Call the centre of the circles, (@), since thex andy co-

ordinates should be equal. Since the radius is 8, the equations

of these circles will all be of the fornx £ a)® + (y —a)” = 64.
Graphically, the circles’ centres will all be on the inrex. A
sketch of this family of circles would look like this:

10. (a) If the diameter has endpoini$-2, 4) andB(2, 8),
then the centre of the circle is the midpoinA& which is
C(0, 6). The radius of the circle will be the distance from
C(0, 6) to eitheA or B.

The distance fromk 6 = /(0 - (~2))% +(6 - 42
=J4+4
= \f"“g

0 the equation is? + (y — 6} = 8.

(b) First, find the midpoint oAB to find the centre of the

circle. The midpoin€ is (2, -2). The radius is the distance
from eitherA orBto C.

The distance from & =+/(2-1)? +(-2- 2?2

=1 +(-4)°

=+41+16

=17
0 the equation of the circle ig € 2F + (y + 2F = 17.
(c) If the centre is (0, 0) and tl@ntercept is 8, this gives us
the point (8, 0). Thus, the radius is 8. The equation is
X +Yy’ = 64.
(d) If the centre is (0, 2) and tlyantercept is -2, this gives
us the point (0, —2). Thus the radius is 4, i.e. the distance
between the two points:
d=(0-07? +(2+27

=16

=4
Thus the equation € + (y — 2f = 16.
(e) If the centre is (-1, 2) the equation is of the form:
(X + 1¥ + (y— 2¥ =r?% Thex-intercept is 3, so to fintf,
substitute (3, 0) in the equation:
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(47 +(-2)% =r"

20=r?
r=+20
r=25

0 the equation isx(+ 1) + (y — 2F = 20.

11. First, pub@ +y? — &+ 6y + 30 = 0 into standard form:

X% +y>-8x+6y+30=0
X% —8X+16+y? + 6y+ 9=—30+ 16+ 9
(x=4)% +(y+3?=-5

Sincer? cannot be a negative number,
X2 +y?*— &+ 6y + 30 =0is not a circle.

12. (a) Semi-circle with centre at origin and radius of 2, and
abovex-axis.

(b) Semi-circle with centre at the origin, radius of 3, and

above thec-axis.

(c) Semi-circle with centre at the origin and radius of 4, and

below thex-axis.

(d) Semi-circle with centre at origin, radius of 3, and to the
right of they-axis sincex must be positive.

(e) Rearranging the equation=2 ++9 - X2

y-2=v9-x%
(y-2)?=9-x°
X’ +(y=2)" =9

Part 4: Loci and Conics

This will be a semi-circle with centre (0, 2) and radius 3.
Since there is a positive sign in front of the radical it is the top
half of the circle.

(f) Rearranging the equation will yietd+ (y — 3¥ = 25.

This is a semi-circle with centre (0, 3) and radius 5. Because
of the negative sign in front of the radical sign it will be the
lower part of the circle.

13. (@) ¥ +y?=r2
3+£=r?
25 ¥
O the equation ig? + y? = 25.
(b) x—2F+(y—-3f=r?
(4-2+ (T -3f=r?
D+ £ =y?
2012
O (x—2Y + (y— 3F = 20 is the equation.
(€) X +y?*=r?
P+2=r?
52
O the equation is? +y? = 5.
(d) (x+1f+y*=r?
B+15+12=r?
A+ 1=y
17 £
O the equation isx(+ 1F +y? = 17.
(e) x—8f +(y—2F=r?
(1-8j+(4—-2f=r?
P+ 2 =r?
49 + 42
5312
0 the equation isx— 8} + (y — 2 = 53.

14. The equation of the circle ig € 1Y + (y — 2F = 25. If
the chord is 4 units above the centre, therytbeordinate of
the endpoints of the chord is 6. Now, substijutet into the
equation of the circle:
(x—1F+ (6-2f=25

&k—1F+16 =25

X-1=9
¥1=+3
x1+3
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The 2 endpoints are (4, 6) and (-2, 6). Now, to find the 17. A diagram will help explain the problem:

length of the chord, use the distance formula. So, y
d=~(-2-4?% +(6-67 2
—
=(-6)
=6 3 9 1

Thus, the length of the chord is 6 units.

N c
15. (a) Answers will vary. U
(b) ¥—K+16+yY+6y+9=-13+16+9

X—4f +(+3f =12

(c) The standard form will give the centre and radius.

B3

y =X y ==X

16.

MRS on OAC = 67°
- Area OAC=118.18 cm? -

Area AGF = 17.33 cm?

T AC=613 cm

O 8/2
Since the radius of all 4 circles is 8, all of the circles can be
expressed in the following form:
(x—a)*+ (y—h)*= 64

The sector is?% of the circle. Therefore, the area of the

sector is 12.37 ctThe area of the triangle is 9.75%m As shoerin the diagram, the equations of the circles are:
Therefore, the difference of 2.62 represents half the area that 1. (x—8V2)* +y* = 64
we need. Therefore, the area is 5.24. The scale on this 2.x2 +(y-8J2)2 =64
diagram is 4.6 cm = 30 km, or 1 km = 6.52 km. Therefore, the =2
area required is approximately 222.75°km 3.(x+8V2)" +y" =64
To find the centre of the"2tower, 4.x% +(y+8/2)2 =64
X% +y* = 50
Sincex andy are equal, we can replace them veith 18.
a’+a=50 y
2a° = 2500
a’=1250 b
a= 1250 /\
a=35 A B X
O the centre is approximately (35, 35). 2.0) (5.0)
The equation isx(— 35§ + (y — 35f = 900. J
(a) Yes, you are within the reach of the second tower.
(b) (from diagram) about 222.75 Em
A

(c) (from diagram) 20.01 km . . . .
Let P(x, y) be an arbitrary point which moves in the way

described in the question. First, use the distance formula to
find the distance fror® to A and fromP to B:

FromP toA: /(x-2)% + y?

FromP toB: +/(x-5)? + y?
Since it is given that the point is always twice as far from
(5, 0) as itis from (2, 0), the following relationship is true:
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2)(x=27 +y* =\(x=5 +¥’ y = 22020 - 410(- 5

4(x-22+y] =(x=9% +y? 2(10
4(x—2)2+4y2:(x—32 +y2 X=—20i\/400+ 200
20
A(x% - 4x+ 4) + 4y" = X* - 10x+ 25+
(2 A+ ) Y _ —20++/600
4x% —16x + 16+ 47 = X2 — 10x+ 25+ X=——g
3x? - 6x+3y>-9=0 X=0.22 or Xx=-222
2 _ A Substitutex = 0.22 andk = —-2.22 inta,
X'-2x+y*-3=0 y=-3(0.22) - 1 y=-3(-2.22)— 1
x> +y?-2x-3=0 y=-1.66 y=5.66
Completing the square,
x2=2x+1-1+y* -3=0 O the points of intersection are (0.22, —1.66) and
(x-12+y? =4 (—2.22, 5.66).
O its path is a circle with centre (1, 0), radius 2, and equation
(Xx—1F+y* = 4.
19. (@) (b) Practice 7.3U, page 584
y

1. (@) y= V25-x? andy=—/25- x>
(b)

(c) In AAOC,

|AO|=|CO|=5 (given)

From this, we can conclude thAAOC is an isosceles
triangle. Thus[JOCA= 45°.

Similarly, in ABOC,

|BO|=|CO|=5 (given),

0 OOCB= 45",

Hence, JACB= 90° andAABC is a right triangle.

20. This problem can be solved graphically or algebraically.
The algebraic solution will be shown here:

O 4% (v D= 25----------- o
and(x—2)? +(y=3? =25 - -----mmmossesieeoooaas ©
O 4% (v D= (x 2% (y 32
X2 +8X+16+ Yy —2y+1=x2 —4x+4+y —6y+9
8x—-2y+17=-4x—- 6y + 13
12x+ 4y+4=0
3x+y+1=0

Substitutel] into @,
(x+4)? +(-3x-1-12 =25

x* +8x+16+(—-3x - 2% = 25
X2 +8x+16+ 9x° + 12x+ 4= 25
10x? + 20x + 20= 25

10x% + 20x—- 5= 0
Solve forx using the quadratic formula,
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