Subtract first equation: 5y =20
y=4
x+4=8

x=4
So they intersect at (4, 4)

16c 5x—7y=3 and2x+8y=3

Multiply first equation by 2:
10x—-14y=6 (1)

Multiply second equation by 5:
10x+40y=15(2)

(2)-(1):54y=9

_1
Y75

Substitute y value into either of the
original equations:

1
2x+8(—):3

6

2x=

xX=

oo wlu

51
So they intersect at (—,—)
6 6

16d —8x+5y=1and 3x+18y+7=0

Multiply first equation by 3:
—24x+15y=3 (1)
Rearrange and multiply second equation
by 8:24x+144y =-56 (2)
(1)+(2):159y=-53

__1
Y 3
Substitute y value into either of the
original equations:

3x+18(—%)+7=0

3x=-1
1
X=—=
3
, 11
So they intersect at (—g,—g)

Try it 1G
1a (x+2)*+(y—8)°=25

a=-2,b=8= centreis (-2, 8)
Radius is v25 =5
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1b a=7, b=-9, r=8 so equation is
(x=7)+(y-(-9))* =8’
(x=7)+(y+9)* =64
2a x*+y*-10y+16=0
Complete the square for y*—10y:
x*+(y-5)"-25+16=0
x*+(y-5)°=9
Centre is (0, 5) and radius is V9 =3
2b x*+y*+6x-12y=0
Group x terms and y terms:
X*+6x+y*—12y=0
Complete the square:
(x+3)*-9+(y-6)*-36=0
(x+3)*+(y—6)>=45
Centre is (-3, 6) and radius is V45 =35
3 Centreis (4—” 6+ _4):(3, 1)

2

Radius is: r:%\/(xz %) +(y,-n)

%\/(2—4)2 T+ (—4—6)

=26
(x-3)*+(y-1)*=26
da (x-1)*+(y+4)*=50
Substitute x=6, y=1:
(6-1)*+(1+4)*=5*+5"
=50s0 (6, 1) lies on the

circle

4b Centre is (1, —4) so gradient of radius to
1--4 5
(6,1)is: ==
6-1 5
=1
The gradient of the tangent is m =—1 since
—1x1=-1

Equation of tangent is y—1=-1(x—6)
y=—x+7
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5a Rearrange 3x+y=>5:
y=5-3x
x*+(5-3x-4)*=17
x*+(1-3x)*=17
x*+1-6x+9x* =17
10x*—6x-16=0
x=1.6, -1
Substitute x values into y =5 — 3x:
y=5-3(1.6)
=0.2
y=5-3(-1)
=8
So they intersect at A(1.6, 0.2) and B(-1, 8)

5b Length of chord AB=1/(~1-1.6)* +(8—0.2)°
=(-2.6)*+7.8"
= %x/ﬁ (=8.22 to 3sf)

6 Rearrange2x—y+11=0:
y=2x+11
Substitute into the equation of the circle:
(x-5)"+(2x+11-1)*=80
(x—5)>+(2x+10)*=80
x*—=10x+25+4x" +40x+100=80
5x°+30x+45=0

b* —4ac=30"—4x5x45

=0 so exactly one solution
Therefore the line and the circle touch
once, hence the line is a tangent to the
circle.

Bridging Exercise 1G

1a (x-2)*+(y—-5)>=49

1b (x+1)*+(y+3)* =16

1c (x+3)°+y*=2

1d (x—4)+(y+2)°=5

2a Centre is (5, 3), radius is /16 =4

2b Centre is (-3, 4), radius is /36 =6

2¢ Centre is (9, —2), radius is J100=10

2d Centre is (-3, —1), radius is J80=45

2e Centreis (\/5, —2\/5), radius is /32 = 4+/2

2
2f Centreis —l,—l , radius is /_5:§
4 3 4 2
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3a

3b

3c

3f

39

X’ +2x+y*=24
(x+1)*-1+y*=24
(x+1)*+y*=25
Centre is (-1, 0), radius is /25 =5
x*+y*+12y=13
x*+(y+6)°-36=13
x*+(y+6)*=49
Centre is (0, —6), radius is /49 =7
x*+y*—4x+3=0
X¥*—4x+y*+3=0
(x—2)*—4+y*+3=0
(x—2)*+y*=1
Centre is (2, 0), radius is v1=1
x*+y*+6x+8y+2=0
X*+6x+y*+8y+2=0
(x+3)*-9+(y+4)*-16+2=0
(x+3)*+(y+4)*=23
Centre is (-3, —4), radius is /23
x*+y*-8x-10y=3
xX*—8x+y*—10y=3
(x-4)*-16+(y-5)°-25=3
(x—4)’+(y-5)*=44
Centre is (4, 5), radius is Ja4 =211
x*+y*+14x-2y=5
X*+14x+)y*—2y=5
(x+7)*-49+(y-1)°’-1=5
(x+7)+(y-1)*=55
Centre is (-7, 1), radius is \/55
xX*+y*+5x—4y+3=0
X*+5x+y*—4y+3=0

5\ 25
x+= | ——+(y-2)*-4+3=0
( 2) 1 (y-2)

5 , 29
+— | +(y-4)=—
(x 2) (y—4) 1

5 29 1
Centre is (—5,2), radius is , ,I :5\/29

Bridging Unit: Algebra 1 Q
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3h x*+y°—3x—9y=2 So equation is

a2 (y— (a5 <[ Lioe )
xX?—=3x+)2-9y=2 (x—(=4))"+(y—(-4.5)) —(2 109)
2 2 2 2
w-2) 294, 0 8,  (x+a) 4 (y+a5)"=2725
2 4 2 4 4d Midpoint is
2 2 -3+8 —7+(-16)
(x—éj +(y—g) _29 ( 5 T 4 j:(2.5, -11.5)
2 2 2 .
/ Radius is —+/(8—(=3))* +(-16—(-7))*
Centre is (ﬁ,gj,radiusis 4_921\/5 2\/( (-3))" +( =7)
22 2 2 1 2 2
3i X*+y —x+7y+12=0 :5\/11 +(-9)
2 __ 2 —
X x+)2/+7y+12 ()2 :lm
1y 1 7Y 49, 1,0 2
) _Z+ y+5 _Z+ B So equation is i
1Y 7V 1 (x—2.5)°+(y—(-11.5 ))Zz(l\/zozj

(x-2.5)*+(y+11.5)*=50.5

1 7 1 2

Centre is (—,——),radius is,/—:£ 24+ -2 4+6

2 2 2 2 4e Midpoint is 5 " =(0, 5)
3+1 5+7

4a Midpoint is (T,sz(z, 6)

radius is %\/(—\/5—\/5)2 +(6—4)

=%\/(—2«/§)Z+22
J(=2)*+2° _f3

Radius is %\/(1—3)2 +(7-5)

_1

2

=2 So equation is
So equation is x*+(y-5)*=(/3)
(x—2)° +(y-6)*=(2) *+(y—5)"=3
(x=2)" +(y-6)"=2 4f Midpoint is ( 43+-243 _\/§+(—5\/§)j

4b Midpoint is (4+2 , _1+(_5)): (3,-3) 2 2
2 ¢ =(+/3,-3V3)
Radius is %\/(2 -4 +(-5--1)° II{adius is
. SN2V3-43)+ (=53~ (~V3))

=5 (-2)° +(-4)° )

_ = V(643) +(-443)
So equation is =39
(x=3)*+(y—(-3))*=(/5)* So equation is

(x=3)*+(y+3)’ =5 (x—=/3)+(y—(-3v3))’ =(+/39)’

2 5a (5-3)°+(3+2)°
Radius is l\/(—9—1)2+(—6—(—3))2 =22 452
2 =4+25

=% (—10) +(<3)°

1
=E\/109

=29 # 5 so does not lie on the circle

Bridging Unit: Algebra 1 @
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5b (1-3)*+(-1+2)
=(-2)*+1
=4+1
=5 so does lie on the circle
5¢ (4-3)°+(3+2)*
=1°+5
=1+25
=26 # 5 so does not lie on the circle

5d (2—3)*+(0+2)*=(-1)*+2*
=1+4
=5 so does lie on the circle
6a (—3-5)*+2°=(-8)*+2?
=64+4
=68 so lies on this circle
6b (-3+2)°+(2+1)°
=1*+3?
=149
=10 +# 8 so doesn’t lie on this circle
6c (-3-6)*+(2-2)*=(-9)*+0*
=81 so lies on this circle
7 (x-1)+(y+1)’=10

Centre is (1, —1) so gradient of radius to

(2,-4)is —4--1_ 3
2-1 1
=-3 1
Therefore, gradient of tangent is 3 since

1 . .
3 x—-3=-1and a tangent is perpendicular

to aradius
So equation of tangent is
y+4:%(x—2)
3y+12=x-2
x—-3y-14=0
8 (x+3)+(y+7)=34
Centre is (-3, —7) so gradient of radius to
(0,-2)is =~ =2

0--3 3 3
Therefore, gradient of tangent is ——

. 3.5 .
since — X 3= -1 and a tangent is

perpendicular to a radius
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So equation of tangent is
3
y+2 :—g(x—o)

5y+10=-3x

3x+5y+10=0
9 x*+(y—8)°=153
Centre is (0, 8) so gradient of radius to
~4-8_-12

3,—4)is =
( ) 3-0 3

1
Therefore, gradient of tangent is 2
1
since " X (—4)=-1and a tangent is
perpendicular to a radius
So equation of tangent is

1
+4=—(x-3
y 4( )

Y 4 4

_1. 18
Y=
10 (x+4)*+y*=20.5

Centre is (—4, 0) so gradient of radius to

(0.5,-0.5) is —0.5-0_ 0.5
05-—4 4.5
1

9
Therefore, gradient of tangent is 9
1
since 9x (—5) =-1and a tangent is

perpendicular to a radius
So equation of tangent is

+l—9(x—lj
YTy 2

9 1
=9x—-———
Y 2 2

y=9x-5
11a x*+y*=53, x+y=5
xX=5-y
(5-y)*+y*=53
25—-10y+y*+y*=53
2y*-10y—28=0
=y=7-2
x=5-7
=-2
x=5-(-2)

=7
So they intersect at (-2, 7) and (7, —2)
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11b (x-1)+(y+2)*=17,y+1=0

y=-1
(x-1)°+(-14+2)*=17

x°—2x+1+1=17
x*—-2x-15=0
=x=-3,5
So they intersect at (-3, —1) and (5, —1)
11¢ (x-2)*+(y+1)’=36, 2x—y+7=0
y=2x+7

(x-2)*+(2x+7+1)*=36

(x-2)*+(2x+8)*=36

x°—4x+4+4x"+32x+64=36

5x°+28x+32=0

= x=-1.6, -4
y=2(-1.6)+7

=3.8
y=2(-4)+7

So theylintersect at(-1.6,3.8) and (-4, -1)
11d y=2x+1, (x+4)*+(y+6)*=10
(x+4)*+(2x+1+6)*=10
(x+4)*+(2x+7)*=10
x*+8x+16+4x”+28x+49=10

5x°+36x+55=0
= x=-2.2,-5
y=2(-2.2)+1
=-3.4
y=2(-5)+1
=-9
So they intersect at (—2.2, —3.4) and (-5, —9)
12a 3x-9y=6,(x+7)*+(y+3)*=10
3x-9y=6
3x=9y+6
x=3y+2
(By+2+7)*+(y+3)*=10
(By+9)*+(y+3)*=10
9y° +54y+81+y*+6y+9=10
10y*+60y+80=0
=y=-2,-4
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x=3(-2)+2

=4
x=3(-4)+2
=-10
So they intersect at A(—4, —2) and B(-10, —4)
12b Length of chord
AB=1/(~10—-4)? +(-4——2)’
=J(-6) +(-2)°
=210
13a 2x+4y=10, (x+5)*+(y-2)*=20
x=5-2y
(5-2y+5)*+(y-2)>=20
(10-2y)*+(y—2)*=20
100—40y+4y*+y*—4y+4=20
5y°—44y+84=0
= y=6,2.8
x=5-2(6)
=-7
x=5-2(2.8)
=-0.6

So they intersect at A(—7, 6) and B(-0.6, 2.8)
13b Length of chord

AB=/(-0.6—-7)* +(2.8—6)’

=./6.4>+(-3.2)°

_16

5

14 (x-3)+((x-3)+2)*=2

(x=3)*+(x-1)*=2
x*—6x+9+x*—2x+1=2
2x°—8x+8=0

b*—4ac=(-8)*—4x2x8
= 0 so only one solution
Hence a tangent

15 y=34-4x
(x+1)*+((34—4x)—4)*=68
(x+1)*+(30-4x)>=68
x*+2x+1+900—240x+16x* =68
17x*—238x+833=0
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b* —4ac=(—238)" —4x17x833 18 3x=-2-4y

=0 so only one solution 2 4
X=————
Hence a tangent 3 3 Y
2
—or_ 2 4
16 x=25-3y ((_E_Ey)+3) +(y—6)*=9
(25-3y)*+(y-5)*=10 ,
7 4
625-150y+9y° +y*—-10y+25=10 (g—gyj +(y—6)*=9
10y*—160y+640=0 49 56 16
, 2y Y ———y+—y*+y*-12y+36=9
b*—4ac=(~160)*—4x10x 640 9 97 9
=0 so only one solution 25 164 292
Hence a tan Yy =0
gent 9 9 9
-1 +((2x+3)+4)’=1
17 (x-1)" +((2x+3)+4) , ~ 164 \? 25 292
(x-1*+(2x+7)*=1 b”—4ac= _T —4)(;)(?
x°—2x+1+4x*+28x+49=1 256
5x° +26x+49=0 9
—256

b* —4ac=26"—4x5x49
= — 304 negative so no solutions
Hence they do not intersect

<0 so no solutions

Hence they do not intersect

Bridging Unit: Algebra 1 a
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