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General Instructions

¢ Reading time — 5 minutes
Working time — 2 hours
Write using black or blue pen
Black pen 1s preferred
Board-approved calculators may
be used
A table of standard integrals is
provided towards the back of this
paper
In Questions 6-9, show relevant
mathematical reasoning and/or
calculations
All diagrams are not to scale
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Attempt Questions 1-5

Allow about 8 minutes for this section
Answer these guestions on the multiple choice
answer sheet provided at the back of this paper
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Attempt Questions 6--9

Allow about 2 hours 52 minutes for this section
Start each question on a new page
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Section I:

5 marks

Attempt Questions 1-5

Allow about 8 minutes for this section

Use the multiple-choice answer sheet for Questions 1-3.

. ... logp(9a®)
1. Simplify ————logb(3a) ,Wwhere a > 0,h >0
(A) 2
B) 3a

©)  logy(3a)

M)  logy(9a® —3a)

2. If a, 8 and y are the roots of x* — 4x? + 2x + 3 = 0, what is the value of:

af + By +ya?
Ay -2

B) -4

© 4

o)y 2

3. If P(x) has degree n + 1, then P(x) = 0:

(A)  always has n turning points
(B)  has at most n turning points
(C)  always has n + 1 turning points

(D)  has at most n + 1 turning points

Section 1 continued on next page.
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Which of the following is an expression for [ cos?8x dx ?

x 1 .
(A) '2— _ ;581?1895 +c

x i,
B) stgsinBx+c

x 1.
(&) S T3 5inl6x +c

x 1 .
(D) 5+~3—~2-sm16x+c

How many numbers greater than 3000 can be formed with the digits 2, 3,4, 5 and 6 if no digit
is used more than once in the number? (You do not have to use all of the digits).

(A) 96
B) 120
) 19
@®) 216

END OF SECTION I
Section 2 begins on next page.



Section IT

60 Marks

Attempt Questions 6-9

Allow about 1 hour and 52 minutes for this section
Start each question on a new page. Extra paper is available.
In Questions 6-9, your responses should include relevant mathematical reasoning and/or calculations.

Question 6 (15 marks) Start a new page.

a)

b)

d)

Find the acute angle between the two lines whose equations are
9% — 2y =8and llx+7y—-12 = 0.

i) Expand (a — x)3

ii) Use your expansion to show that (1.98)% = 7.762 when rounded
off to 3 decimal places.

The polynomial (x — a)® + b is zero at x = 1 and, when divided by x, the remainder
1s -7. Find all possible values of a and b.

M and N have co-ordinates (—1,7) and (5, —2) respectively. P divides MN
in the ratio k: 1.
i) Find an expression for the co-ordinate of P.

ii) Hence, find the value of k when P lies on the line 5x — 4y — 1 = 0.

End of Question 6
Question 7 on next page
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Question 7 (15 marks) Start a new page.

a2}
=)

b)

d)

d
), show that: =¥ = —tanx

Ifv=In{rosy
. HREESE dx

i) Sketch y = |2x — 1land y = |2x + 1[on the same set of axes, showing key
features.

ii) Hence, find all real numbers x, such that |2x — 1} < |2x + 1]

P(xy,y,) is any point on the curve y = x™. PM and PN are perpendiculars to the
x and y-axes respectively, with A/ and N lying on the x and y — axes respectively.
i) Draw a diagram, marking all the information given above.

i) Show that the area enclosed between the curve, the x-axis and PA/ is ﬁi
of the area of the rectangle OMPN. (O is the origin).

LBAC = 45°,DE 1 AB,CF L AB,BC = BD, 24BD = x°
C

Prove that;
i} ABDE = ACBF

iy AE=FB

End of Question 7
Question § on next page.
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Question 8 (15 marks). Start a new page.

a) Evaluate tan [cos"1 @)]

. x%+8 . 4
b) i) Show that —— can be writtenas 1 +
x2+4 x2+4
. 2x2+8
ii) Hence evaluate | 0 Yira dx
c) 1) For what values of x is the function sin™1x defined?
ii) Find the maximum value of 2x{1 — x)

iiiy  Find the range of the function f(x) = sin~*[2x(1 — x)] with
domamm 0 < x <1

23

d) The stationary points on the graph of y = e
(This can be assumed).
. .. 12x-x2
i) A function is defined by f(x) = ——for-2<f(x) <2

Sketch a graph of y = f(x) and explain why an inverse function
F(x) exists.

ii) Sketch v = £~1(x) on the same set of axes.

i) Find the value of f £~ (x)dx

End of Question 8
Question 9 on next page
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Question 9 (15 marks) Start a new page.

. . . 1
a) Ift =tan g, express as simply as possible m terms of ¢, ltizzi
b) 1) Show that Scosx — 15sinx can be written as 17cos(x + 61°56).

(Where 61°56 has been rounded off correct to the nearest minute).

11) Hence, find the maximum value of 8cosx — 15sinx, and the smallest
positive value of x for which this maximum occurs. Give your answer
correct to the nearest minute.

c) i) Show that 1 + sin2A can be written as {cosA + sind)?

.. 1—-sinZx 1-tanx
i1) Prove that - =
1+sin2x 1+tanx

iii) Hence, show that the exact value of tang =2-1

End of Paper
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STANDARD INTEGRALS

x"dx

—dx
X

f@““ dy

o~

cosaxeddx

-
sinaxdxy

o~

2
secTax dx

1 .
XH-H. e __[; y=0,ifn<0
n+1

Inx. x>0

—e™, a0
1.

—sinax, a=0
a

——cosax, a=#=0
a

1
Ztan ax., a0

f
[ I
secax tanaxdy =—secax. a#0
J a
] | X
——4}——7(1{\' = — [N ] =, a=0
a4 x- a a
----~!-——--(f\‘ =§in_]'—r- a>0, —a<x<a
2 a7 a’ . ’
7oAt — X
8 l
p) b
= = dx = En(x +x"—a* ) ¥>a>0
X<

NOTE :

ln(x +'\;f.\r2 +a* )

Inx=log,x. x>0



Stuadent Name:

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.
Sample: 244 = (A) 2 (B) 6 ) 8 oy 9

I you think you have made a mistake, put a cross through the incorrect answer and fill in the
NEW answer.

B @ cO DO

If you change your mind and have crossed out what you consider to be the correct answer,
then indicate the correct answer by writing the word ‘correct’ and drawing an arrow as

follows.
/ correct
B & cO DO
Start here ———> 1. A O B O c O DO

3. A O B O c O DO
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