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Section |

10 marks
Attempt Questions 1 - 10
Allow about 20 minutes for this section

Answer each question on the multiple choice answer sheet provided.

1) | If aand g are the roots of 2x* +3x—6 =0, what is the value of a¢f3?
-3
IR 8 3
3
© 3 D) -3
2) | The quadratic equation x? + kx + k = 0 has its discriminant A= 0.
The value of k is:
(A) 4 (B) Oor4
©) Oor-4 (D) O
3) arabola has the equation x? = 12(y — 2).
Thesqordinates of the focus of this parabola are:
2_
B Consider the function y = o 2x
2x2%24+2x

] 4x%2-2x\ .
The value of lim ( > ) is:
x—>oo \2X4+2x

(A) o (B) 2

€ o0 (D) 4




5 2
) Again, consider the function y = 4x2 2x
2x2+2x
. 4x2-2x\ .
The value of lim ( > ) is:
x—0 \2x°+2x
(A) 0 (B)
<€ -1 (D) 1
6) — (43 5 & _
If y=(x+1) ,thendx =
(A) 15x%(x3 + 1)* (B) 5(x3+1)*
(C) 5(3x% + 1)* (D)  15x%(3x%2 + 1)*
7) For a certain function, it is known that Z—z = (x — 1)%(x — 2).
The function has a minimum turning point at x = 2.
At x = 1, the function has which of the following shapes:
(A \/ B)
© /\ (D)
8)—| The function y = 2x3 — 24x + 1 is concave down for




9)

The quadratic equation x? + 6x + k = 0 has roots x = a and x = 2a
What is the value of k?

(A) k=-16 (B) k=8
©C) k=-=-2 (D) k=-8
10) | It can be proven by mathematical induction that: —

+2 4 32n+1 js always divisible by a certain number x




Section I Questions 11-14 60 marks

Question 11 (15 marks)

(@)  Solve the equation x3 + % = 9 ysing the substitution M = x3
X

(b) For what values of k is the quadratic expression kx? + 4x + k positive
for all values of x (ie positive definite).

(©) Consider the function

_2x+1
Y= 4x—3

Find the equation of the tangent to this curve at the point where x = 1

(d) a and S are the roots of the quadratic equation x> —x—1=10

(i) Find the value of a?p + p%«a

(i) Show that a? + B2 = 3

(iii) Find the value of a3 + 53



Question 12 (16 marks)

(@  Consider the function y = x* — 18x?

(1) Find the x-coordinates of all stationary points of this function. 2
otreh all_paints ofinflexi j Lo 2
(iii) Sketch the curve of this function, showing the coordinates of the 3

stationary andA

(iv) Hence, find the values of k such that the function y = x* — 18x2 + k 1
has no x-intercepts.

(b) Consider the function y = xvV6 — x

(i) Show that the derivative is given by: 2
dy 12-3x
dx 2v6 —x

(i) By finding any turning points, determine the maximum and minimum values 3

of the function for the restricted domain2 < x < 6

abola has the equation y = %x(x —-8)

(i) Find the vertex of this parabola.

(if) Find the equatio e directrix of this parabola.



Question 13 (16 marks)

)

The point Ais (—2,0) and the point B is (6, 0).

e variable point P has coordinates (x, y)

(1) for the distance PB in te 1
(i)  The point P moves so that the-di etween P and B is three times
the distance between P
Show that the gglation of the locus of P is given by t 2

x2+6x+y2=0

Find the centre of the circle.

(b)
(i)  Find the discriminant of the quadratic equation x> — 2x + k = 0. 1
(i)  Theline y = 2x is a tangent to the parabola y = x? + k. 1
Draw a diagram showing the tangent and the parabola.
(iii)  Using part (i), find the value of k. 2
(iv)  Hence, find the coordinates of the point where the line touches the parabola. 2

Consider the following mathematical identity

l>><(1—%)><(1—l .........

(1) e identity holds tr 1

(i) Show that the iden olds true for n=3. 1

(ili))  Prove, athematical inductieq that the identity holds true 3
positive integers n > 2.

Using the identity with an appropriate value o ind the value of 1

3 8 15 24 9999

—X=X=—=X==X X
4 9 16 25 10000




Question 14 (13 marks)

(a) A rectangular sheet of cardboard measures 12cm by 9cm.

From two corners, squares of side x cm are removed as shown.
The remaining cardboard is folded along the dotted lines to form a tray as shown.
The height of the tray is x and the length of the tray is (12-x).

Xcm

_____ Xcm

i i 2m

i i (12-x) cm

9cm
(i) Show that the volume, V cm?, of the tray is given by. 3

V =2x3—-33x%+108x

(i)  Find the maximum volume of the tray 3
(iii) Find the range of values that the height x can take, in order for the tray 1

to be able to be constructed.

Let P(x,y) be a variable point on the parabola x> = 4ay, where a is the
t A(0,4a) be a point on the y-axis.
(i) Let D be the dis

Show that D? = y? — 4ay

w that the minimum value of D occurs when P is theoint (+2+v/2a, 2a) 3

(i)



























