4c 2x*+5x+k—-5=0 6b —kx*+4x+5=0

a=2,b=5,c=k-5 a=-k,b=4,c=5
b*—4ac=5"-4x2x(k-5) b*—4ac=4"-4x(-k)x5
=65-8k =16+20k
Exactly one solution so No real solutions so
b*—4ac=0=65-8k=0 b*—4ac<0=16+20k<0
65 4
k=— ——
8 fe< 5
5a x*+3x—3k=0 6C 6x—5x+3—2k=0
a=1,b=3,c=-3k a=6,b=-5,c=3-2k
b*—4ac=3>—-4x1x(-3k) b*—4ac=(-5)*—4x6x(3-2k)
=9+12k =—47+48k

Real solutions so
b>’—4ac>0= 9+12k>0

No real solutions so

b?>—4ac<0= —47+48k<0

3
k>—— 47
4 k<—
, 48
bb kx*-7x+4=0 Try it 1F
a=k,b=-7,c=4 1a m:yZ_yl
b*—4ac=(-7)-4xkx4 X2 =%
=49-16k =8_—7
4-1
Real solutions so 1
b2 —4ac>0=>49-16k >0 "3
16 Xy =X
5¢ —x*+6x—k—2=0 _6—-2
a=-1,b=6,c=—k-2 4-8
b —4ac=6"—4x(-1)x(~k—2) =i4
=284k _ 9
Real solutions so 1c m:yz— "
b>*—4ac>0=28—-4k>0 X, =X
k<7 _ =7
6a 5x°—x+2k=0 —4--8
14
a=5,b=-1,c=2k :_Z
b*—4ac=(-1)>-4x5x2k 7
=1- 40k 2
No real solutions so 2a d=\/(x2—x1)2+(y2—y1)2
b*—4ac<0=1-40k<0 :\/(7_5)2+(4_2)2
k>% =+2%+2?
=22
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2b d=\/(x,—x,)*+(y,- )’
=J(=3-6)* +(-1——4)?
=310

2c dz\/(xz—xl)2+(y2—yl)2
= (42 —\2)* +(-5-4)

=\(3v2)" +(-9)*
= 3411
3a Midpoint = (

X, +X, y1+y2)
)

1+2 9+
So (_,E):(m, )
2 2

3b Midpoint= (%,yl eryz )

So (—2+ —5’3+ —7):(_3.5, 9
2 2

+x, Y+
3¢ Midpoint = (%%Tyz)

A4+ -2.6 -9.3+ 3.
So (6 6 9.3 37)=(1.9,—6.5)

2 2
4a y=8-2x, gradientis -2, y-interceptis 8

3 1
4b 2y+x=3, 2y=3—x:>y=§—5x

1 3
Gradient is _E' y-intercept is 5

4c 6x—-9y—4=0, 9y=6x—-4
2 4

=—X——
Y 3 9

2 4
Gradient is 3’ y-interceptis oy
5a Find the gradient:

9-7
-3

m=

\&}

L Ll

y—y,=m(x—x,) gives:

y-7=-2(x-3) or y—9=-2(x-2)
Soy=-2x+13
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5b

5¢c

7a

7b

5—-1
m=——

_5
2
=3
y—y,=m(x—x,) gives:
y+1=3(x-5) or y—5=3(x-7)
Soy=3x-16
2——4
m=——
7—-3

_5
10

o] w

y—y,=m(x—x,) gives:
y+4:§(x+3) or y—2:§(x—7)
So5y=3x-11

Rearrange [ :2y=3x-8

—§x4
y2

So m=§
2
y—y,=m(x—x,) gives:

3

y+2=—(x-3)

2
2y+4=3(x-3)
2y+4=3x-9
3x-2y—-13=0
Rearrange 3x+6y=2
6y=2-3x

11
y 3 2
1
Gradient is —5, so neither parallel nor

perpendicular to y =4—3x which has a
gradient of -3.

Rearrange 5x—-15y="7
15y=5x-7
yle T
3

1
Gradient is 3 and 3 x(=3)=-1so

perpendicular to y=4—-3x
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7¢ Rearrange18x+6y+5=0 -3.1-4.7
1c m=—————
6y=-18x-5 2.6-1.3
5 7.8
=_3x—— =
V=TT 13
Gradient is —3 so parallel to y=4—-3x =-6
2_1
8 Rearrange [ :6y=3-4x 1d m=-—
1 2 4 2
=———X 1
Y7273 =
dient is -~ !
so gradien 13—5 4
, .3 3
Hence gradient of [, is > 5_o
e m=——+
y—y,=m(x—x,) gives: 2\/3-+/3
3 3
Equation y—5=—(x+1 =—
q y 2( ) 3
2y-10=3(x+1) =3
2y—-10=3x+3 1f m:5a—a
3x-2y+13=0 a—3a
4a
2+ -12 -3+5 =
9 Midpointis( , j:(—S, 1) —2a
2 2 _
5--3 4
Gradient is =—— 2a d=./(1-8)*+(3-4)
BT R Ja-8y +(3-4)
7 =7 +(-1)?
So gradient of perpendicular bisector is — =7+
4 _52

since —éxzz—l
774 2b d=\(12--3)* +(-7-9)’

y=y,=m(x-x,) gives: =15 +(-16)>

Equationy—lz%(x+5) — /481
Tx—dy+39=0 2¢ d=./(-8.1-5.9)* +(3.8-6.2)’
Bridging Exercise 1F :\/m
8—7 =201.76
h mzﬁ =14.2

_ 1 3 1YV 4 1Y
= 2d d- (___j +( _____ j
_ 5 5 5 5

2 2
1b m:_G__2 = (%) +(_§j
—4-5 5 5

_ 4 13
9 T 5
4
=§ 2e d:\/(2—5)2+(x/§——3\/§)2

=3 +(42)?
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2f d=.\/(2k—k)*+(-6k——3k)’

:J7IZEEF

9+7
'7?‘——‘) (2.8)
+

3a

2+-3 —4+-9

= ) (-0.5, -6.5)
1+

2. 63 3.5+ 37)

w
(=

(
(
=
(

w
(1]

(4.2,-0.1)

5 _1,_3
+— 3 2 2

o j (-0.5, —1)

wlno

3d

36(6J_+ J_ZJ_+J_J ( N3 Vr)

2

af (m+3m,2n+2—2n):(2m, 0)

4a y=7x-4

Gradient is 7, y-intercept is —4
4b Rearrange y+2x=3

y=—-2x+3

Gradient is -2, y-intercept is 3
4c Rearrange x—y=4

y=x-4

Gradient is 1, y-intercept is —4
4d Rearrange 3x+2y=7

2y=7-3x

3 7
Gradient is —5, y-intercept is 5

4e Rearrange5x—2y=9
2y=5x-9
=8y d
2 2
Gradient is g, y-intercept is —%
4f Rearrange5y—3x=0
5y=3x
3

X=—=Xx
5

3
Gradient is = y-interceptis 0
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4g Rearrange x+6y+3=0

6y=-3—-x
11
y= 2 6

Gradient is —é, y-intercept is —%
4h Expand brackets and rearrange
3(y-2)=4(x-1)
3y—-6=4x-4
3y=4x+2
4 2

=—X+—
Y 3 3

4 2
Gradient is 3 y-interceptis 3

5a mzﬁ;5
-2
1
=
1
2
1
y- :—E(x 2)or y—6=——(x—-0)
! +6
y 2x
5b m:_5__3
2—-1
=2
1
=2
y+3=-2(x-1)or y+5=-2(x—-2)
y=-2x-1
5¢c m:ﬂ
7—4
1
-~ 3

y—4=—%(x—4) or y+7=—%(x—7)

11x+3y—56=0

—3—-2
5d m= 4-8

-1
—4

1
4
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1 1 2
y+2= " (x—8)ory+3= " (x—4) Gradient is -3 so neither parallel nor

1 dicular to y =2 x4
y:Zx_4 perpendicular oy—gx—
9—-7 7c 3y=2x-7
5% m=—— y
5--3 2 7
16 Y7373
"8 2 2 7
8 Gradient is — so parallel to y=—x——
=2 3 3 3
y+7=2(x+3)or y-9=2(x-5) 8 Rearrange12y=1-6x
y=2x— 1 1 1
=———X
5f m:M Y 12 2
3J2 -2 1
so gradient is ——
52 2
N 8a Rearrange2y=5-x
5 1
:§ y:———x
2 2 2
5 5 Gradient is L so parallel to6x+12y =1
y+2="(x—~/2) or y—4~/2==(x-32) 2
5 27 2 8b Rearrange 9x=18y+4
=—x——\2 —9x—
y 52X 5 18y=9x—4
6a 12y=—2x—3 y=1y-2
1 1 2 9
Y=gy N B
6 4 Gradient is > so neither parallel nor
1 .
Gradient is —— so perpendicular to perpendicular to 6x+12y =1

1 8c R 10x—5y+3=0
y=6x+5 since (—E)x(s:_l earrange 10x — 5y

5y=10x+3
6b 3y=2-18x 3
9 y=2x+—
y:——6x 5
3 Gradient is 2 so perpendicular to
Gradient is -6 so neither parallel nor . 1
perpendicular to y=6x+5 6x+12y=1since2X (—5) =-1
6c 1 9a Gradientof/ is5
C —y=
g /=3xS y+3=5(x—3)
y=6x+10 y+3=5x-15
Gradient is 6 so parallel to y=6x+5 5x—y-18=0
— 1
7a 16y=-24x-3 9b Gradient of perpendicular is = since
y=—§x—i —lXS:—l
27 16 5
3 1
Gradient is —— so perpendicular to y-1= —g(x +4)
2 3) 2 - =
y==x—4since (——)x—:—l Sy+5=x+4
3 2)"3 X+5y-1=0
7b 9y=—-6x-2
__ 2,2
Y 3 9
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10a

10b

11a

11b

12a

12b

13a

1
Gradient of /is 2

1
—5=—(x+1
y 2( )

2y—-10=x+1
x—2y+11=0
Gradient of perpendicular is —2 since

y—2=-2(x-6)
y—2=-2x+12
2x+y-14=0
Rearrange [, : y=9—3x so gradient of /;is —3
y+2=-3(x-8)
y+2=-3x+24
3x+y-22=0

1
Gradient of perpendicular is 3 since

%x(—S):—l

y+1=%(x+1)

3y+3=x+1
x-3y—-2=0
Rearrange [, :5y=—6x—2
_6..2
Y 5 5
. .. 6
so gradient of [ is ——
6
=——(x—4
y=-g(x-4)
5y=-6x+24
6x+5y—24=0

5
Gradient of perpendicular is 5 since

§X(_§jz_1

6 5
5
-3=—(x-12
y—3=(x-12)
6y—18=5x-60
5x-6y—42=0

Rearrange [ :2y=6x—1

=3x 1
y 2
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so gradient of [is 3

13b

14a

14b

14c

1
1=3| x-=
Y (x 2]

3
-1=3x——
Y 2
2y—-2=6x-3
6x—-2y-1=0

1
Gradient of perpendicular is —— since

s

1 1
+—=——(x+1
y+s 3( )

6y+3=-2(x+1)
6y+3=—2x-2
2x+6y+5=0

5+-3 745
Midpoint is( ,
2 2

)= 1, -1)

Gradientis 5— -7 12

-3-5 -8
__3
2
So gradient of perpendicular bisector is

2 . 2 ( 3)
m=—since —X| —— |=-1
3 3 2

2
Equation is y+1=§(x—1)
2x—-3y—-5=0

—5+5 -9+
Midpoint is( 52 5, 92 >

J-0.-2)

Gradient is

5--9 14
5--5 10

Equation is y+2:—gx
5x+7y+14=0

—6+4 2+12
Midpoint is( 5 5

J-1)

12-2 10
4——6 10
=1

Gradient is
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14d

14e

15a

15b

So gradient of perpendicular bisector is
m=-1since (-1)x1=-1

Equationis y—7=—(x+1)

y=—Xx+6
2+ -1 —7+2 1 5
Midpoint is( , j:(——, ——)
2 2 2 2
Gradientis 2~ —" :i
-1-2 -3
=-3

So gradient of perpendicular bisector is

1 1
m=— since —x(-3)=-1
3 3

L 5 1 1
Equatlonlsy+5:§ X+—

2
x=3y—-7=0
—-13+15 -5+ -12
Midpoint is ( , )
2 2
=(1,-8.5)
Gradient is “l2==5 7
15--13 28
__1
4

So gradient of perpendicular bisector is

1
m=4 since 4><(—Z)=—1

17
Equation is y+? =4(x-1)
8x—-2y—-25=0

y=5x—4and y=3-2x
5x—4=3-2x

Tx="7
x=1

Substitute x value into either of the
equations:

y=5(1)-4=1
So they intersect at (1, 1)
y=8xand y=3x-10

8x=3x-10
5x=-10
x=-2

Substitute x value into either of the
equations:

y=8(-2)
=-16
So they intersect at (-2, 16)
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15¢ y=7x-5 andy=—%x+5

1
7X—5=——x+5
2
14x-10=-x-10
15x=20

X=—
3

Substitute x value into either of the
equations:

(5

13
3

4 13
So they intersect at (5,?)

15d y=ix+7 andy:Sx—g

1 5
—X+7=5x——
4 2

x+28=20x-10
19x=38
x=2

Substitute x value into either of the
equations:

1
y=,@)+7
15
2
. 15
So they intersect at (2,?)

16a 2x+3y=1and3x—y="7
Multiply second equation by 3:
9x-3y=21
Add to first equation: 11x =22

x =
Substitute x value into either of the
original equations:

2(2)+3y=1
3y=-3
y=-1

So they intersect at (2, —1)
16b 3x-2y=4and x+y=8

Multiply second equation by 3:
3x+3y=24
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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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