H igher Mathematics

Outcome 1 - Solving for equal roots

Bronze examples

Examples..

The roots of these
quadratic equations

-b+Vb2—4ac
2a

are equal. What are the value(s) of k?

kx? -8x+2=0

For equal roots b* - 4ac=0
64-4(2k)=0
64-8k =0
-8k = -64
x*+kx+4=0
For equal roots b? - 4ac =0
k*-4(4)=0
k?-16=0
(k+ 4)(k - 4)=0
| |
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Topic 8 - Quadratics Rig@ur Maths
b® -4ac>0 b* -4ac=0 b® - 4ac<0
real & distinct real & equal no real roots
Bronze questions - |\ /
The roots of these quadratic . -
equations are equal. What are the value(s) of k? ap
2 - 2 -
& kx® +4x+5=0 & kx? +x+4=0 3

kx®-2x+4=0 & kx*+3x-1=0
x®-kx+9=0 5 x*+2kx+64=0

4x* +kx+9=0 8 bBx*-2x+k=0

10x2-6x-k=0 _éQ 4x% +2x-k=0

Outcome 2 - Solving for real or no real roots

Silver example

Examples... -b+VbZ-4ac

This quadratic 2a
equation has real roots.
What are the range values of k?

2x® -3x+k=0
For real roots b? - 4ac20
9 -4(2k)>0
9-8k>0 **If the

letter you are
trying to find is
-8>-9 Zt-:gaﬁw—: the
= (-8) =(-8) inequalities
~ sign must
9 CHANGE
k<g  bIRECTION

Silver questions

The roots of these quadratic equations are real.

Y |

What are the range of values of k?

1
=

-

kx? +6x-7=0 & x2-2x-k=0

3x*-7x+k=0 & kx®*+9x+3:=0

These quadratic equations have no real roots.
What are the range of values of k?

=
4

kx? -4x-2=0 8 10x* +Bx-k=0

3x2+x+2k=0 B kx*-9x+6=0

Outcome 3 - Solving for equal, real or no real roots - hard algebra! gy

Gold example

Example.. 75 quadratic equation
has equal roots. What are the values of

c? 2
-5 _, Set =0l
22+ 5 Werite_in the form
(x—5)*= ex?+ 5¢ ax* ﬂ+c=0
x* —10x 425 = cx? + 5¢
0x+25—cx® ~5¢=0

(1—c)x®—10x+25-5¢c =0

For equal roots..b* - 4ac=0

100- 4 (1-¢) (25- Bc)= 0
100- 4( 25- 30c+5c? )= 0

100- 100 +120c- 20c*= 0

120c-20c*=0 20¢c(c-6)=0

20c®-120c=0 c= o’ 6

84 - The Discriminant

Gold questions &

The equation x* + kx+k-5=x -4
has equal roots. Find the values of k.

Given that x* +5p = -px + 24 has no real roots,
find the range of values for p.

Find the range of values of ¢ such that the
equation x* +cx + 2¢ = 6x + 12 has real roots.

This quadratic equation (x — 2)?
has equal roots. What > =m
are the values of m? x&+2
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H igher Mathematics Topic 8 - Quadratics

Bronze Answers

L k=4/5 & k=1/16

k=1/4 & k=-9/4
5 k=6.-6 g k=88
Z k=-12,12 B k=15
8 k=-9/10 K& k=-1/4

Silver Answers

&L k2-9/7 - Kk2-1

k<49/12 & ke27/4
5 k<-2 ﬁ k<-5/8
L kv 8 k78

Gold Answers

& k=1,k=5
&  8<p<12
. ct6,c214
& m=0,3

8:4 - The Discriminant

Rig@ur Maths
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