Oliver Murphy: Discovering Maths 4: EXERCISE 2H

1.
2 _
ax“+bx+c=0 a1 b=6 c—k
X +6x+k=0
Equal roots = b? —4ac =0=>(6)"~4(1)(k)=0

=36-4k=0=>k=9

2.
ax’ +bx+c=0
, a=1 b=-12, c=9t
X°=12x+9t=0

Equal roots = b? —4ac = 0= (~12)" —4(1)(9t)=0

=144-36t=0=144+36=t=4
3.
ax’+bx+c=0
a=1b=8,c=p
X +8x+p=0

Unreal roots = b? —4ac<0:>(8)2 —4(1)(p)<0
=64-4p<0=64<4p=64+4<p
=16<p=p>16

4,
ax’ +bx+c=0
, a=1 b=k, c=(k+3)
x> +kx+(k+3)=0
Equal roots :>b2—4ac=0:>(k)2—4(1)(k+3):0
=k -4k-12=0=(k-6)(k+2)=0=k =6 0ork =-2
k:6:>x2+6x+9:0:>(x+3)2:0:>x:—3

k:—2:>x2—2x+1:0:>(x—1)2:0:>x:1

5.
ax’+bx+c=0
{xz—ka+(k2—6)_O
b® —4ac =(-3k)" —4(1)(k* - 6)
=9k* —4k* +24

=5k*+24>0forallk eR
i.e. b® —4ac >0 so the quadratic has real roots for all k € R.

} a=1 b=-3k, c:(k2—6)
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6.

ax’+bx+c=0

, a=1 b=2k, c=(k+2)

X’ +2kx+(k+2)=0
Equal roots :>b2—4ac=0:>(2k)2—4(1)(k+2)=0
= 4k?* -4k -8=0=k?*-k-2=0
= (k-2)(k+1)=0=k=20rk=-1
k:2:>x2+4x+4:0:>(x+2)2:0:>x:—2

k=-1= x2—2x+1:0:>(x—1)2 =0=>x=1
7.
ax’+bx+c=0
ax’+(2a-1)x-2=0
b2 —4ac=(2a-1)° —4(a)(-2)=4a>-4a+1+8a

=4a? +4a+1=(2a+1)2 >0forallaeR

} a=a, b=(2a-1),c=-2

8.
x2+3x+3:q(x2+5):qx2+5q
= X’ —qx* +3x+3-50q=0
ax’+bx+c=0
a=(1-q), b=3,¢c=(3-5

{(l—q)x2+3x+(3—5q):0} (1-a) (3-5)
Equal roots :>b2—4ac=0:>(3)2 —4(1-q)(3-5q)=0
=9-4(3-89+5¢”)=0=>9-12+329-20q° =0

= 2002 -32q+3=0=(29-3)(10q-1)=0

:>q—E orq—i
2 10
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9.

X2 +2x+2

X* +5X+5

= yx* +5yx+5y-x*—-2x-2=0

= y(x2+5x+5):x2+2x+2

ax’ +bx+c=0
{(y—l)xz+(5y—2)x+(5y—2):0}
a=(y-1), b=(5y-2), c=(5y-2)
Real roots = b?—4ac>0= (5y-2)"~4(y-1)(5y-2)>0
:>25y2—20y+4—4(5y2—7y+2)20
= 25y? —20y* —20y+ 28y +4—-8>0
=5y*+8y—-4>0
Now to find the roots of this quadratic.
5y’ +8y-4=0=(5y-2)(y+2)=0= yzé ory=-2.

The inequality is true outside these roots,

thusy < -2 oryzg.

10.

y(x—3)=(x—3)(x—3) 4 —

(x—3)(x_3)

= yX—3y =X’ —6X+9+1=0=x*—6Xx—yx+10+3y
ax’+bx+c=0
X’ —(6+y)x+(3y+10)=0

a=1 b=-(2+y), c=(3y+10)

Real roots = b®—4ac>0=>(—(6+ y))2 —4(1)(3y+10)>0
=36+12y+y*-12y-40>0=y*-4>0

Now to find the roots of this quadratic.
y'-4=0=(y+2)(y-2)=0=>y=-20ry=2.

The inequality is true outside these roots,
thusy<-2ory>2.
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11.

_x*-6
~ 2x-5
= 2yXx-5y=x"-6=0=x"-2yx+5y-6

ax’+bx+c=0
{xz—ZyX+(5y—6):O}
a=1 b=-2y, c=(5y-6)
Real roots :>b2—4ac20:>(—2y)2—4(1)(5y—6)20
= 4y* —20y+24>0= y* -5y +6>0
Now to find the roots of this quadratic.
y?-5y+6=0=(y-2)(y-3)=0=>y=20ry=3.
The inequality is true outside these roots,
x> —6 _X°—6

<2ory
2X—-5 2X—-5

y = y(2x-5)=x*-6

thusy =

>3.

12.

(x=1)(x+7)=k(x+2)

= X +6X—7=kx+2k = x*+(6-k)x-7-2k =0
{a>2<2+bx+0:0 } a=1 b=(6-k), c=(-7-2k)
x*+(6-k)x-7-2k=0

Equal roots = b?—4ac=0=(6-k)’ —4(1)(-7-2k)=0
=36-12k +k*—28+8k=0=k* -4k +8=0
ax’+bx+c=0
{k2—4k+8=0

=b? —4ac=(-4)" ~4(1)(8)=16-32=-16<0
Unreal roots, thus (x—1)(x+7)=k(x+2)

cannot have equal roots.

} a=1 b=-4,¢c=8

4 of 4



