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10. Here are two statements about the roots of the equation x* + x + 1 = 0:

(1) the roots are equal;

(2) the roots are real.

Which of the following is true?
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A Neither statement is correct.
B Only statement (1)#s correct.
C Only statement (2) is correct.
D

Both statements are correct.

Ans | A

13. The diagram shows part of the graph of a quadratic function y = f(x).
The graph has an equation of the form y = k(x — a)(x — b).

y

12 v =flx)
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What is the equation of the graph?
A y=3x-1)(x—-4)

B y=3(x+Dx+4)

C y=12(x—1)(x-4)

D y=12(x+1)(x+4)

Ans | A
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16. 2x? +4x + 7 is expressed in the form 2(x + p) + q.
What is the value of ¢?

2y y
. A 5
o
I B
C
D 11
Ans | A
2 4. Find the range of values of k such that the equation kx* — x — 1 = 0 has no real
S roots.
S
~
Ans | k<%
= 8. (a) Express 2x*+ 4x — 3 in the form a(x + b)* + c.
S (b) Write down the coordinates of the turning point on the parabola with
< equation y = 2x° + 4x — 3.
(@) 2(x+1)*=5
Ans
(b (-1,-5)
a 2. Find the value of % such that the equation kx> + kx + 6 = 0, k # 0, has equal
s roots.
S
~
Ans | k=24




3. The parabola with equation y = x* — 14x + 53

has a tangent at the point P(8, 5). Y
(a) Find the equation of this tangent.
(8, 5)
) x

N
o
=
IS (b) Show that the tangent found in (a) is

also a tangent to the parabola with

equation y = —x* + 10x — 27 and find the y

coordinates of the point of contact Q.

P8, 5)
O x
Q
(@) y-5=2(x—-28)
Ans
(b)) Q= (4,-3)

2 | 8. (a) Write x°—10x + 27 in the form (x + b)> + c. )
<
(8] (b) Hence show that the function g(x) = %xs)— 5x° 4+ 27x — 2 is always increasing.

(@) (x=5)+2

(b) g(x)=x*—10x + 27

Ans = (x =5 +2

g (x) > 0 for all x and so g(x) is
always increasing.

2,0

11. The diagram shows a parabola passing

through the points (0, 0), (1, —6) and (2, 0).

(a) 'The equation of the parabola 1s of the
form y = ax(x - b).

Find the values of a and b. (1,-6)
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(@)a=6,b=2

Ans
(b) flx) = 2x°—6x*>+ 8
a 3. Prove that the roots of the equation 2x% + px — 3 = 0 are real for all values of p.
S
S
N
b*—4ac = p*—4 X2 x(=3)
= prF
Ans | . . 'p 24 : i
P’ 1s positive, so b’ - 4ac is positive too
and roots are real.
5| 2. (a) Write f(x) = x>+ 6x+ 11 in the form (x + a)* + b.
% (b) Hence or otherwise sketch the graph of y = f(x).
(@) (x+3)+2
®) g
Ans 0, 1)
{_39 2)
-
o 7. Show that the line with equation y = 2x + 1 does not intersect the parabola
3 with equation y = x* + 3x + 4.
&
X +3x+t4=2x+1
X*+x+3=0
ANS | 2 4 = 11
b” — 4ac < 0 therefore no intersection
6. The graph of f(x) = 2x° — 5x* — 3x + 1
has been sketched in the diagram
N shown.
(% Find the value of a correct to one
S decimal place.
~
Evaluate f(0-1) and f(0-5), for exam-
Ans ple, to start with

a=02
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7. (a) Express f(x) = x> — 4x + 5 in the form f(x) = (x — a)* + b.




Ans | (a) flx)=(x-2)+1
& 9. Show that the equation (1 — 2k)x* — 5kx — 2k = 0 has real roots for all integer
y values of k. ‘
S
N
discriminant = (—=5k)’ — 4(1 - 2k)(—2k)
= 9k* +8k
for real roots, discriminant = 0
ie 9%° +8k>0
Ans k(9% +8)=0
k=20ork<3E
no integers between 0 and *
hence no integral values of &
give non - real roots
—i
& 2. For what value of k does the equation x* — 5x + (k + 6) = 0 have equal roots?
S
~
1
Ans| k=7
a 4. Given f(x) =%+ 2 — 8, express f(x) in the form (x + a)* — b.
2
~
Ans| (x+1)*-9
11. The diagram shows a sketch of a yA
parabola passing through (-1, 0),
(0, p) and (p, 0). ©.2)
N : _
& (a) Show that the equation of the
S parabolais y=p + (p — 1)x — &%
~
(b) For what value of p will the (-1, 0) »,0) .
line y = x + p be a tangent to I o A X
this curve?
(@) v=k(x+1)(x=-p)
k = -1 with justification
1e substitute (0,p)
Ans y=-1(x+ 1)(x — p) and com-

plete

b 2
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4. The parabola shown crosses the x-axis
at (0, 0) and (4, 0), and has a maximum S I
at (2, 4).
The shaded area is bounded by the
parabola, the x-axis and the lines x = 2

and x = k.
(@) Find the equation of the parabola. 2 k R X

Ans

(a) y:4x—x2

Specimen 2 P2

1. 'The parabola shown in the diagram has y
equation y = 4x — x* and intersects the
x-axis at the origin and P.

The line PQ has equation 2y + x = 4.
Find the coordinates of P and Q. Q

Y\x

Ans

4y — x° =2—%x:>2x2—9x+4:0
Lx=4=P=4,0), Q=(},3)

X

Specimen 1
P2

3. (a) Show that the function f(x) = 2x* + 8x — 3 can be written in the form
f(x) = a(x+b)’ +¢ where a, b and ¢ are constants.

(b) Hence, or otherwise, find the coordinates of the turning point of the
function f.

>

ns

(@) 2(x +2)>-11

(b) (=2, -11)

Specimen 1
P2

8. 'The roots of the equation (x — 1)(x + k) =—4 are equal.
Find the values of k.

Ans

-5,3




