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Outcomes Assessed: E2, B3, E4, B6, E§ and E9

General Instructions
. Time allowed — 80 minutes
e This paper has four questions

* Attempt all questions and show necessary working
¢ Write your Stndent Number at the top of each page
o Start each question on a new page

e _Marks may be deducted for careless or badly arranged work

e Write using blue or black pen; diagrams in pencil

Approved caleulators, mathematical templates and geometrical instruments may be used

Question Communication Caleulus Reasoning Marks
1 | - " n2
2 \ /16
3 = /13
4 B /13
TOTAL ! /54

Average: Standard Deviation:

{

Rank: .

Total marks - 54
Attempt Questions 1-4

Answer each question on the pad paper provided.

Write your student number at the top of each page.

Begin each question on a NEW page.

Marks
Question 1 (12 marks)
(8  Find J A 2
(l + 3x2)
(b)  Find JsinS x dx 2
(c) Use completing the square to find: 2
J S N
JxP+4x+6
(d)  Usethe substitution x = 2tan 8 to find: 3
J il dx
NS
(e) Find J‘xtan”l x dx 3
End of Question 1
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Question 2 (16 marks) Begin a NEW page.

(@)  The diagram shows the graph of y = f (x)

y.
__________________________________________ >

2 y=f(x)

1

L.
A 4
=

On the answer page provided, draw separate graphs of the following.

®  y=s(x|)

.. 1
(i y= 7(;)
G y*=f(x)

i)

Question 2 continues on page 4

Marks
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Marks
Question 2 (continued)
(b)
x2 2
The ellipse E with equation 35 + T 1 has directrix D as shown in the diagram,
The points P(x,, »,) and Ofx,, ¥, ) lie on the ellipse E.
The external point T{x,), ¥, lies on the directrix D.
PQ is the chord of contact from T(x,, Vo).
@) Find the eccentricity, e. 1
1 (i)  Find the equation of the directrix D. 1
2 (iii) ~ Given that the equation of the tangent at P is x_2]5£ + % =1, 2
show that the chord of contact from T (%, ¥, is a focal chord.
2
(iv)  Show that PS + PS’ is independent of the position of P on the 2
ellipse, E.
2
(c)  Find the equation of the normal to the curve x* + 3xp -2y +9=0 3
. at the point (~ 1 2). o
o
End of Question 2
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Marks T Marks

Question 3 (13 marks) Begin a NEW page. Question 3 (continued)
(b)
. x
(a) Consider the curve y = m
€)] Find the x values of any stationary points. 1

@i Sketch the graph of y = S S— clearly indicating any asymptotes 3
(r+1)(2x +1)

and any points where the graph meets the axes.

(iii)  Given that

X
(x+1)(2x +1) x+1 0 2x+17

can be written as —— + —2 ©2 ’ Qch, ﬁj
where A and B are real numbers, find the values of 4 and B.

(iv)  Hence find the area bounded by the curve y = e andthe 2
: (x+1)(2x +1)
x-axis between x =0 and x=1. !
Leave your answer in ‘exact form. ‘ P(cp, %J and Q[cq, 2) are two variable points on different branches of the
rectangular hyperbola xy = c?.
The point T(ct, ?) lies on the hyperbola such that ZQTP is a right angle.
@ Show that the gradient of PT is given by t_—l~ 1
p
. , -1
(ii) = Deduce that > =—. 2
rg "
Question 3 continunes on page 6 K
(iif) Hence prove that PQ is parallel to the normal at T 2
End of Question 3
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Marks

Marks
Question 4 (13 marks) Begin a NEW page. Question 4 (continued)
(b) \:x
1 T Y
@ @ IfIn=J(1+x2>” dc, for n=0,12,... 3
[
show that
1 " _
L= 5— (2" +2n1,.)) for n=1,2,3,... Placos, bsino)
- » > x
S
(ify  Hence evaluate I, 2
xZ 2
The ellipse —- + z—, = 1 has foci S{ae, 0) and S'(- ae, 0) where e is the
a 2
eccentricity,
The point P(acosd, bsin 6) is on the ellipse.
The tangent and normal at P meet the y-axis at T and N respectively.
(i)  Given that the equations of the tangent and pormal at P are 2
xcosf + rsmd =1 and - _ 'by = a*-b? respectively,
a b cos@  sinf o
find the co-ordinates of T and N.
(i)  Show that IS is perpendicular to NS and hence deduce that 75" is 3
perpendicular to NS'.
(i) Hence explain why T, P, S, Nand S' are concyclic. 3
Question 4 continues on page 8§
End of Paper
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