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DIRECTIONS TO CANDIDATES:

1. Write your Candidate Number on EVERY page.
2. Start each question on a NEW page.

3. ALL. questions are of equal value.
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QUESTION 1.

(a)

(b)

(©

(d)

(e)

Solve for x:

1

; = dx
v4-x

Find the exact value of J':‘

Find the derivative of y =tan™ 2x

Evaluate Jogsin22xdx

()  Sketch the graphof y = sin2x for 0 < x £ 2x

1
2

1 :
(ii)  Sketchtheline y= > Without solving the equation sin2x = —,

how many solutions are there for the domain 0 < x < 2x?
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QUESTION 2. [START A NEW PAGE]

(a)

(b)

(c)

(d)

(1)

X ‘ N
J‘ dx (using the substitution u = 1 + x)
O 1+

Given the function y = 3cos"(§):

(1) Write down the domain and range.

(11) Sketch this function.

. . . (A1) A
(1) Express sin A and cos A in terms of "t" where = tan-z—

.. ) l1+cos2A
(1) Hence or otherwise prove that: —T = CcotA
sin2

Given that the following is a sketch of y = ¢nx

Z

0 /l X

Write down a possible equation for each of the following.

(i1) y *
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. QUESTION 3. [START A NEW PAGE]
2
(a) Given the function v = -x+ll
X -

(1 find the domain of this tunction

(i)  what happens to y when .x — oo

(iii)  find any vertical and horizontal asymptotes

(iv)  hence sketch (without calculus) a neat graph of the function. [4m}

12
(b) Find the term independent of x in the expansion (Zx" - —) [4m]l
X

(c) Solve the trigonometric equation 2sin’@ + sin’20 =2 for 0 < 8 < 2r [4m]
QUESTION 4. [START A NEW PAGE]
(a) Find the acute angle between 2x—y+5=0 and y= =3x+7 [3m]
(b) The velocity v m/s of a point moving along the x-axis is given by v =16x—-4x>+20

(1) Prove that the motion is simple harmonic

(i1) Find the centre of motion

(iii)  Find the length of the path. (4m]

© A spherical balloon is being inflated and

its volume increases at a constant rate of

50 mm" per second.

At what rate is its surface area increasing
when the radius is 20 mm?

V==nr
[Sm

A=4nr
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QUESTION 5. [START A NEW PAGE]

(a)

(4m]

[4m]‘

| i

Q(2aq,aq?) P(2ap,ap2?)

) >

PQ is a variable chord of the parabola x* = 4ay.

It subtends a right angle at the vertex O

[4m]

If p and q are the parameters corresponding to the points P, Q respectively :

3m]

(4m]

(b)

[Sm]

(1) Show that the equation of the tangentto x’ =4ayat Pisy—px+a t=0
q g p

(i)  Hence write down the equation of the tangent at Q, and then find R, the point of
intersection of the two tangents drawn from P and Q.

(iii)  Find the gradients of PO and QO and hence prove pg = —4

(iv)  Show that the locus of this point of intersection is y = —4a [7n

Use mathematical induction to prove that for all positive integers:

2422437+ e +n’ =—(l;n(n+1)(2n+l) (s
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QUESTION 6. [START A NEW PAGE]

(a) A touring cricket side of 15 players contains 5 regular bowlers.
(1) How many different elevens can be picked which contain exactly 3 of the 5

regular bowlers?

(i)  What is the probability that if an eleven is picked at random it will only contain |
regular bowler?

(iii)  What is the probability that if an eleven is picked at random it will contain at
least 3 of the regular bowlers? (5

(b) (i) Write down the expansion for (1 + x)"

(i)  Using this expansion, show that:

e (D) (3] -

(iii)  From the identity (1+x)"(1+x)" =(1+ x)*" compare the coefficient of X"

on both sides and hence prove that:

3 016 - () - e () - e
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QUESTION 7. [START A NEW PAGE]

(a) How many "words’ can be formed from AUSTRALIA? (taken all at a time) [

()

(b) A particle is projected from a point O with a speed of Vm/s at an angle of 6 to the

horizontal. Air resistance is to be neglected and gm/ s~ is the acceleration due to

gravity.
(s
A y A
V m/s
P(4,3)
Q
:  a
) R g
1) Starting from ¥ = O show that x = V¢ cos6 (2
oo —'1 .
(i)  Starting from y = — g show that y = ey gt’ + Vrsiné ¥

(iii)  Prove that the Cartesian equation of path of projectile is given by:

i 2
| —gx 2 -
= =" _(1+tan’0) + xtanf {:

— [7m}

(iv)  You are given that V? = 8g and that the particle passes through a point
P(4, 3). Hence by using the equation in (iii) find 9, the initial angle of

projection and R, the range of the projectile. [

END OF PAPER
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