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1 a 2kx—y=4 (1) 4 a Rearrange x +y =2 to give:
4kx+3y=-2 (2) y=2-x
Multiply equation (1) by 2 to give X +x2-x)—(2-x)?
4kx—2y=8 (3) A2 —4+4x—x*+1=0
Subtract equation (2) from equation (3): —x*+6x—3=0
5y =10 X —6x+3=0
y=-2
b Using the quadratic formula:
b Using (1), 2kx +2 = 4: _b+b — 4ac
1 2a
iy L 6£36-12
2
2 Rearrange x + 2y = 3 to give: _6x+24
x=3-2y )
Substitute into x* —4y* = -33: 6+ /4x6
(3-2y) —4y* =-33 )
912y +4)° —4y* =—33 _6+2{6
—12y=-42 2
=3+
y=3 3£V6
Substitute into x=3-2y: Substitute into y = 2 — x:
x=3-T=-4 6
So the solution is x=—4,y =2 y:2—(3_ 6)
y=-1x6
3 a Rearrange x — 2y =1 to give:
x=1+2y y-1
5 9=3% 503" =(3
Substitute into 3xy—y° =8: a 50 ( )( )
X 2(y-1
3y(1+2y)— > =8 = 37 =37
2 _
oy +3y-8=0 Equate powers:
x=2(y-1)
b 5y+8)(y—1)=0 —x=2y-2
y=—4%or y=1
Substitute into x =1+2y:
When y=-%, x=1-£&=-1U

When y=1, x=1+2=3

11

The solutions are(—;,
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5b x=2y-2
3y y . s, o 7 a kxz—x(l+kx]+(k+l)x:1
Substitute into x” =y" +7: 2
(2y=2)" =y +7 kxz—x—§x2+kx+x—1:0
4y° —8y+4=1>+7 2
4y2_y2_8y+4_7:() kx” +2kx—-2=0
3y°-8y-3=0 Using the discriminant for one
Gy +1)(y-3)=0 solu‘uon:2
o _3 b"—4ac=0
y=m30ry= (2k)* — 4(k)(~2) =0
4% + 8k =0
Substitute into x=2y—2: 4k +2)=0
When y=—1,x=-2-2=-4% k is non-zero, so k = —2

When y=3, x=6-2=4
b Substituting into kx* +2kx—2=0

The solutions are: givef:
x:—g’y:—% andx:4,y:3 =2x"+4x-2=0
—x*=2x-1=0
6 Rearrange x + 2y = 3 to give: Y 12x+1=0
x=3-2y )
Substitute into x> —2y+4y* =18: (x+1)7=0
=-1
(3-2y) —2y+4)> =18 *
9—-12y+4y* -2y +4y° =18 Substitute for x and &:
8y°—14y+9-18=0 y=l+§x
8y’ —14y-9=0 =1-(=1)
(4y-9(2y+1)=0 =2
Yy Z% or y= —% Therefore, the coordinates are (—1, 2).

Substitute into x=3-2y:
When y=2,x=3-3=-3
When y=—1, x=3+1=4
The solutions are: x =—2,y =

[N][%)
ENJN=)

andx=4, y=—1

k .
7 a Rearrange —§x+ y =1 and substitute
into the quadratic equation:

—1+Ex
YT
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8 a 3x—x>13+8
2x>21
x>2
In set notation, the solution is
o> 2

b x*-5x-14=0
(x+2)(x-7)=0
x=-2orx="7

YA y=x'-5x-14

=Y

XA

x*—5x—14>0whenx<-2orx>7
In set notation, the solution is
{x:x<2}U{x:x>7}

9 Multiplying out the brackets:
x'—5x+4<2x-8
x?—=5x-2x+4+8<0

x*=Tx+12<0

X =Tx+12=0
(x=3)(x-4)=0
x=3orx=4
VA
y=x-Tx+12
0 3 4 ‘)’Z

x> —Tx+12<0 when3<x<4
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10a xX*+x-2=18
X +x-20=0
(x+5)(x—4)=0

x=-S5orx=4

b x—1x+2)>18
=x"+x-20>0

VA
y=x2+x-20

T

x> +x—20>0 whenx < -5 orx>4
In set notation, the solution is
{x:x<-=5tUu{x:x>4}

11a 6x—2x<3+7
4x <10

5
x<5

b 2x-1)(x-5)=0

x=4+orx=>5

VA
y=2x"-1lx+5

2| —

2x* —11x+5<0 when {1 <x<5

=

=Y
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11c 5<§
X

Multiply both sides by x*:
5x% < 20x

5x*—20x<0

Solve the quadratic to find
the critical values:

5x* = 20x=0
Sx(x—4)=0
x=0orx=4

VA /

=Y

The solution is 0 < x < 4.

Intersection is § <x <3

12 %Hgg
X X

Multiply both sides by x*:
8 +x° < 9x
X —9x+8<0

Solve the quadratic to find

the critical values:
X*—9x+8=0
x—1Dx—-8)=0
x=lorx=28

12

=Y

The solutionis 1 <x <8

13 a=k,b=8c=5
Using the discriminanth® —4ac >0 :

8 —4xkx5>0

64—-20k>0
64> 20k

B>k

k<1

14 a=2,b=4k,c=-5k
Using the discriminant > — 4ac < 0:
(4k)* — 4(2)(~5k) <0

6x-2¢<3+7 16K + 40k <0
26 - 1lx+5<0 8k(2k+5)<0
k=0ork= -2

y=2x"+4kx -5k

=Y
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15a y=x*+2x—15

16

y=(x+5)x—3)
0=(x+5)x-3)
x=—5o0rx=3
Whenx=0,y=-15

X2 —15=6-2x

X +dx—21=0
x+7x—-3)=0
x=—Torx=3
When x =-7,y =20
Whenx=3,y=0
The points of intersection are
(=7, 20) and (3, 0).

(-7, 20)

From the graph and the calculated
points of intersection, the required
values are

x<-Torx>3.

22 +3x—15=8+2x
22 +x-23=0
x= _liT “185:-(—13/185)

1
4

%(—1—\/@)<x<i(—l+\/@)

17 y=x"+4x-12
¥ +4x—12=0
(x+6)(x—2)=0
x=—-6orx=2

y=4-x
4-x*=0
2+x)(2-x)=0
x=—2o0rx=2

VA
y=xt+dx—12
;
¥ T T >
-6 ) (] ¥, X
" y=4-x
#‘5
18a
. VA
\\" x=0
U \z—
il 6
~
y=2x+9 ¢ .
/) 54 i
! \\
’
7 4+ i
’ oY pi=3
) AEER R L Eepee Ao
’ L
I
’ 24 A2
7 ol ~
/ | y+x=6"*

b Area= 1 x 3 x3=4Llynits’
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Challenge
1 2k* +5kx+5k—3=0 2 26— k=3x"+2kx +5

Using the discriminant:

b* — 4ac > 0 for real roots.
(5k)* — 4(2k)(5k—3) > 0
25k* — 40K + 24k > 0

—15Kk* + 24k > 0
3k(=5k+8)>0
3k(=5k+8)=0

k=0ork=2%

VA

0, g :f\;

-
v =3k(-5k + 8)

0<k<§

3+ 2kx —2x+5+k=0
32+ k=2 +(5+k) =0
If the line and parabola do not intersect
then there are no solutions.

Using the discriminant:
b*—4ac<0
k-2 —43)5+k) <0
AR —8k+4—-60—12k<0
4K — 20k — 56 <0
K—5k—14<0
K—5k—14=0
(k—T)(k+2)=0
k=T7o0rk=-2

\ VA

o\ O

y=(k=T)(k+2)

-
=Y

The line and the parabola do not intersect
in the interval —2 <k <7.
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