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SECTION A

Part 1:
1. | 12x? +5x-2=0
V' correct substitution
. —5+.,/57 —4(12)(-2)
B 24
X = —95+25+96 vV answers
24
_ —5+4121 o x — —5-+121 v Not equal
24 24 j |Reat|' |
rrationa
X = L or X = _2 (6)
4 3
Notequal
Real
Irrational
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3x2+6x+1=0

 —6+,/67-4(3))

X =
6
_ —6++/24
6
—6+/24 —6-+24
X=— or x= s

x=-0,18 or x= -182

V' correct substitution

v x=-0,18
vV x=-182
v Not equal
v Real

v lIrrational

(6)

Not equal
Real
Irrational
x> —6Xx+9=0

5 V' correct substitution
L _ 88 —aM)(©9)

2 V' both answers
. _ 60 v Equal

2 v Real

x=3 or x =3 / Rational

Real, Equal, Rational

(6)

2x> +4x+10=0

L 44 -4(2)0)

V' correct substitution

v 4/—64
/74 v luti
A+ _ No solution
X=—4_ 416 50 v N/A
v N/A
X = —4+y-64 v Non — real
4 (6)
No roots
X ¢R
Part 2
Equation A= b? — 4ac
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12x% +5x—2=0 | 12x*+5x-2=0 vA=121
A = b’-4ac
= 5 - 4(12)(-2)
=121
1)
3x2+6x+1=0 | 3x°+6x+1=0 v A=24
A = b’-4ac
= (6)" - 4(3)() 1)
=24
x2—=6x+9=0 | x’—6x+9=0 vA=0
A = b’-4ac
= (-6)° - 4()) @)
=0
2x% + 4x + 10 2x%2+4x +10=0 vV A=-64
W2
0 A = b°—4ac 1)
= 4% — 4(2)(10)
= —64
Discriminant | Roots are: Roots are: | Roots are:
Equal/ Rational/ | Real / Non
unequal irrational | - real
A>0anda 121 Unequal Rational | Real J
perfectsquare
A>0andisnota | 24 Unequal Irrational | Real J
perfectsquare
A=0 0 Equal Rational | Real V4
A<O —-64 N/A N/A Non -real | /
1x4=4
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Part 3

Function

Nature of the roots
(from part 2 above)

Rough sketch

y =12x%+ 5x — 2

A>0

A

The graph has two x-intercepts

y=3x2+6x+1

A>0

The graph has two x-intercepts v'v'graph
y=x%2—-6x+9 A=0 Y
The graph has one x-intercepts v'v'graph
y=2x*+4x+10 | A<O Y

0 x
The graph has no x-intercepts v'v'graph
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SECTION B

1 X +(1-k)x+k-3=0
A =b’*-4ac
A=(1-K)? —4(1)(k -3)
A=1-2k+k? -4k +12
A=k*-6k+13
A =K%~ 6k +(=3)7 —(~3)2 +13
A=(k-3)2+4
Now: (k—3)*>0

o (k=3F+424

LA>0
~ roots are real

v" Substitution

v A=k?-6k +13
2

v (k —3) v+4

v(k=3) >0

v" Conclusion

(6)

2.1 | Points of intersection:
Ax+k =—x*+8x+20
x> —4x+k-20=0
A=Db*-4ac
=(-4) -40)(k-20)
=16-4k +80
= 96— 4k
For the tangent there is one point of intersection
Thus A=0 i.e. equal roots

v Ax+k = —x? +8x+ 20
v x2 —4x+k—-20=0
standard form

v (-4) -4(1)(k - 20)
substitution

v 96-4k simplify

vA=0

96-4k =0
4k =96
v k =24 answer
k=24 (6)
2.2.1
Yy
(4;.36) v p=-16 answer
20
(2)
~ —) 0 P < 10 T
p// \\
\
/ \
/ \\
/ \
/ \
/ \
y \
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Y

—x>+8x+p=0
—Xx*+8x+20=20-p

Thus the horizontal line y, = 20— p will intersect f
at the turning point.(itis atangentto f atturning

point)
20-p=36

p=-16

2.2.2 - A e v’ b>36 answer
- —— — | =
@)
~ — JC=
The horizontal line y, = b will not intersect f
b>36
2.2.3

v —16 < x<0 answer

149



fE-;

10

20

—
-

-16<x<0
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