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Question 1 Marks

a) If (x +1) is a factor of P(x)=x> — ax + 3. Find the value of a. 1

b) 2

Write down the equation of the polynomial function (in factored form)

) A parabola is symmetrical about the line y =2 it has a focal length 3 units and the 3
equation of the directrix is x = 1.

i) How many parabolas satisfy these conditions?

ii) If the vertex is (4, 2) find the equation of the parabola

d) Solve x+l <0 2
x-1
€) The roots of the quadratic equation (k + 2)x® —4x + k> =0 are reciprocals. 3

Find the value/s of &.



Question 2 Marks

a) A polynomial of degree 7 is divided by the polynomial Q(x), the remainder 1
is x> + x + 2. What is the least degree of Q(x).

b) For the quadratic equation x? +(k-3)x+2-k=0 3

i) Find the value of the discriminant in the terms of &

ii) Explain why the roots of this quadratic equation are real for all values of &

c) Ifa+b=1and a®> +b? =2 3
i) Find the value of ab

ii)y  Hence find the value of a® +b*

d i)  Write x* with a positive index 4

i) Solve x*+10x7 =7



Question 3 Marks

a)  Forthe function y =+/x? -4 ,
Write down
i) the domain
ii)  therange

b) The points P(12t, 6t*) and Q (36, 54) are points on a parabola 3

i) Find the cartesian equation of the parabola

ii) If PQ is a focal chord find the value of ¢

A 200 B 200 C

A cyclist riding along a straight flat road passes by three stop signs 5
A, B and C spaced 200m apart. From these three signs the respective

angles of elevation to the top of a mobile phone tower are 45°,45° and 30°.

If ‘h’ is the height of the tower GH.

) Show that CG =+/3 h.

ii) If <GBA = . Find two different expressions for cos « in terms of A.

iii)  Hence find the height of the tower.



Qliestion 4 Marks
a) i) Simplify
(@+B+y) —2aB+ fy +yx) 3

ii)  The roots of x* —4x* ~8=0 are @, § and y . Use the result in part (i) to find
The value of a® + % + 2.

1+cos24

b) i) Show that
sin24

=cot 4 4

i) Hence find the exact value of cot 15°

c) T (2¢,t) is a point on the parabola x* = 4y with focus S. | _ 4
P is the point which divides ST internally in the ratio 1 : 2.

i) Write down the coordinates of P in terms of ¢.
ii)  Hence show that as T moves on the parabola x* = 4y that
the locus of P is the parabola 9x* =12y -8
Question 5
a) The roots of the equation x* —6x> +5x+8=0 are a, f, ¥ 3
The roots of the equation x* +ax? +bx +512=0 are ka, k3, ky

i) Find the value of £

ii) Hence find the value of 5.

b) Consider the points A(-2, 3) B(6, 5) the point P(x, y) moves 4
so that the angle APB = 90°
i) Write down an expression for the gradient of AP

ii) Show that the locus of P is a circle

iii)  Find its centre and radius.

c) i) Expand tan (4 + B)

ii)y  Theroots of x> —2x~1=0 are tan 4 and tan B . If 4 and B are acute
find the size of 4 + B.



Question 6 Marks

a)

b)

i) Derive the equation of the tangent to the parabola 7
x? = 4ay at the point P 2at, at?)

i1) The tangent cuts the y axis at R. Find the co-ordinates of R.
iii)  IfSis the focus of the parabola. Find the length of PS.
iv)  Prove that the triangle PSR is isosceles

V) If < PSR =120°. Find the numerical value of ¢.

If P(x) = 4x° +9x— 4 4
i) Find P(a +1)

i1) If @ is aroot of P(x) use part (i) to help show that P(a +1)>0
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