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General Instructions

* Reading time — 5 minutes

» Working tine 2 hours

* Write using blue or black pen
Black pen is preferred

» Approved calculators may be used

* A table of standard integrals is provided at
the back of this paper

* In Questions 11-14 show relevant
mathematical reasoning and/or calculations

» Start a new booklet for each question

Total Marks — 70

Section | -pages2-5

10 marks

* Attempt Questions 1 — 10

» Allow about 15 minutes for this section

Section Il - pages6 - 11*

60 marks

* Attempt Questions 11 — 14

 Allow about 1 hour and 45 minutes for this
section
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THIS QUESTION PAPER MUST NOT BE REMOVED FROM THE EXAMINATION ROOM

This assessment task constitutes 40% of the Higher School Certificate Course Assessment
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Section |

10marks

Attempt Question 1 - 10

Allow about 15 minutes for this section

Use the multiple — choice answer sheet for Questions 1 — 10

1 What is the natural domain of f(x) = x + log.x ?
(A) x>0
(B) All real x
©) x>1
(D) x> —1
2 For the function f(x) = secx , where 0 <x <% and y > 1, Whatis f(x)?
A =
COS™ X
(B) f1(x) =cos™x
(C) f*(x) =cos™ 1
X
(D) f(x) =tan™' x



3

In the diagram FB and FG are tangents to the circle centre O. ZEBF =« .
What is the size of ZFED?

(A)
(B)
(©)
(D)

The definite integral

(A)
(B)
(©)

(D)

A N|ROR

N
|
S

e b

dx can be written in the form .[ldu where
u
a

o3 xloge X
u=loge X, a=loge 3, b=1log, 4

u=loge X, a=3, b=4
u =logg X, a=e, b=e*

1 - _
u==, a=e, b=e?
X



sin3x

Evaluate lim
x—0 X
2
3
A —
(A) >
2
B —
(B) 3
(C) 6
1
D _
(D) 5

Find the value (in simplest surd form) of cos 15°:

A)

(B)

(©)

(D)

V62
4

V2-v3
2

V6+2
4

V2+/6
2

f(x) = v4—x*—2 < x <0.The inverse function is give by:

(A)
(B)
(©)
(D)

x2+y2=4

y=v4-x>-2<x<2
y=4v4-x*0<x<2
y=—V4-x*0<x<2

The solutionto v2sin20 +1 =0for0 < 8 < 2m is:

(A)
(B)
(©)
(D)

5t 7m
4 " 4

5m 7m 13w 157
8’8’ 8’ 8
5m 7m 13w 157

4’ 4’ 4 4

)



Ift = tang, then sin@ + cos @ = ---

A) 1+12+tt—2t2
® T
© EL
o TF

One solution of the equation 2 cos 2x = x — 1 is close to x = 0.9. Use one
application of Newton’s method to find another approximation to this solution.

Give your answer correct to three decimal places

(A)  0.799
(B) 0.828
(C)  0.909
(D)  0.938



Section 11

60 marks

Attempt Questions 11 — 14

Allow about 1 hours and 45 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In Questions 11 — 14, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11(15 marks) Use a SEPARATE writing booklet

@ Factorise (fully) (a® +ab) ~(ab+b?) 2
(b) Find the coordinates of the point P(x,y) which divides the interval AB

externally in the ratio 1:3 with A(1,4) and B(5,2) 2
© Solve the inequality 3 >1

2—X 2

(d) Differentiate e X 2
®  Simplify /(seco+1)(sec—1) 2
()] Find the Cartesian equation of the curve whose parametric equations are 2

X =2c0s6, y=+/3sing, 0<O<2r
(9) 9 ix 3

Use the substitution v/x = u to evaluate J :

X +4/x

1

End of Question 11



Question 12(15 marks) Use a SEPARATE writing booklet

(@)

(b)

(©)

(d)

The cubic polynomial 2x3 + ax? — 7x + b has factors (x — 2) and
(x + 3).

Find the values of a and b.

(i) Express 3cosx + 2sinx inthe form r cos(x — a) where 0 < a <

N

(if) Hence, or otherwise, solve 3 cosx + 2sinx = V13 for 0 < x < 2m.

Give your answer, or answers, correct to two decimal places.

P(4p, p?) and Q(4q, q%) are two points on the parabola x? = 16y.

(i) Find the coordinates of M the midpoint of PQ.

(if) If the chord PQ subtends a right angle at the origin O, show that
pq = —16.

(iii) Show that as P and Q move on the parabola the locus of M is another

parabola Find its equation.

i) State the domain and range of the function given b = cos ! 2x.
(i) g g yy

(ii) Sketch the graph of the function given by y = cos™! 2x.

End of Question 12



Question 13 (15 marks) Use a SEPARATE writing booklet

a)

b)

From a pack of 10 cards numbered from 1 to 10, four cards are drawn at
random without replacement.

Calculate the exact probabilities that:

i) the largest number drawn is 6.

i)  the product of the four numbers is even.

iii) the four numbers drawn are consecutive numbers

Water is poured at a constant rate of 20 cm?3 per second into a cup which is
shaped like a truncated cone as shown in the figure below. The upper and
lower radii of the cup are 4 cm and 2cm respectively. The height of the cup

IS 6 cm. A spider is asleep at the end of a web hanging at 4 cm vertically
above the base of the cup.

i)  Show that the volume of the water inside the cup, V, is related to the
height of the water level, h ,through the equation

V="_(h+6)—8
—27( ) T

il) Find the minimum speed at which the spider must climb to avoid
soaking, assuming it climbs vertically upwards the moment the water
touches its feet.

Question 13 continues on page 9



Question 13 (continued)

A particle is performing Simple Harmonic Motion in a straight line. At

time t seconds, it has: displacement x metres from a fixed point O in the
line; velocity v ms™ given by v = 125|n(2t +§J and acceleration X .

Initially the particle is 5 metres to the right of O.
Q) Show that X =—-4(x—2)
(i) Find the period and extremities of the motion

End of Question 13



Question 14 (15 marks) Use a SEPARATE writing booklet

@) Use mathematical induction to show that for all positive integers n>1
3 4 n+2 1
+ + o + =1- :
1x2x2 2x3x2° n(n+12" (n+12"
(b)

A particle is projected with velocity V ms™ at an angle & above the

horizontal from a point O on the edge of a vertical cliff 32 metres above a

horizontal beach.

The particle moves in a vertical plane under gravity, and 4 seconds later it

hits the beach at a point 64 metres from the foot of the cliff. The

acceleration due to gravity is 10 ms™.

1) Use integration to show that after t seconds the horizontal

displacement x metres and the vertical displacement y metres of the
particle from O are given by

x =(V cosO)t and y = (V sin@)t —5t* respectively

i) Write down the two equations in V and 6 then solve these equations
to find the exact value of V and the value of 6 in degrees correct to

the nearest minute.
1) Find the speed of impact with the beach correct to the nearest whole
number and the angle of impact with the beach correct to the nearest

minute.

Question 14 continues on page 11
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Question 14 (continued)

(c)
(i) If @=tan™ A+tan B show that tané = A+B
1- AB

(i)  Hence solve the equation tan™3x +tan™2x = %

END of PAPER ©
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Extension 1 Mathematics

Section | — Multiple Choice Answer Sheet
Use this multiple-choice answer sheet for questions 1 — 10. Detach this sheet.

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample: 2+4 = (A) 2 (B) 6 C) 8 (D) 9
AO B@® cO DO

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

A® 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 correctand drawing an arrow as

follows.
/ correct

A B ¥ cO DO

Start _y 1. AO BO cO DpO
2. A0 BO ¢cO 0O
3. A0 BO ¢cO 0O
4. A0 BO ¢cO 0O
5. AO BO ¢cO 0O
6. AO BO ¢cO 0O
7. A0 BO ¢cO 0O
8. AO BO ¢cO 0O
99 AO BO ¢cO 0O
10. AO BO ¢cO 0O
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