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¢ Tn Questions 11 — 14, show relevant
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Total marks — 70
SECTION 1 —

10 marks
* Attempt questions 1 — 10
e Answer on the Multiple Choice sheet
provided
e Allow about 15 minutes for this section

SECTIONII -

60 marks
e Altempt questions 11 — 14
+ Answer on the blank paper provided
s Begin a new page for cach question
& Aliow about 1 liours 45 minutes for this
section

Name:

Teacher:

Section I

10 Marks

Attempt Questions 1 — 10

Allow about 15 minutes for this section.

Use the multiple choice answer sheet for Questions 1 -10

1. What is the remainder when x* +8x is divided by x—4

(A) X’ +4x+24

(B x*-2x
(C) 96
D) -9
. dN . N
2. @iven that —;:k(N —50), which expressionis equalto N 7
(A) —50-70¢"

(B) 50+70e"
(C) —70-50e"

(D) 70+50¢"




3. Two secants from the Point P intersect a circle as shown in the diagram.

P

What is the value of x 7

4. A team consists of 5 women and 3 men. The wdmen are chosen from a group of 9 while the
men are chosen from a group of 6, In how many ways could the team be selected?

(A) *Bx°R
®) "C;x°C,
© “R+°A

m *c+°C,

5. What are the asymplotes of y=

(A y=d,x=3,x=-3
@) y=0x=-2,5=3
(C) y=4x=-2x=3

D) py=0,x=2,x=-3

x—4

(x—2)(x+3)

Figure Is not
to scals,

-8, What is the value of lin}
X+,

6. What is the range of the function Jx)=2cos" x ?

(A 0 y<in
(B) 22y<2
C) 0 y=<nm

1 1
g~
D) 5 SVS3

. L | x
7. What is the value of £ -such that .[o Ty dx= ;?
¥+

(A) 343
B

O
© 3

O) 33

sin(2-x) 5
x-2

Ao
B!

(©) -1

(D) Undefined




9. The acceleration of a particle at a position x on the number line is given by ¥=-23x. Section 11
Initially the particle is at the origirt and has a velocity of 10ms™. .

. . T 60 Marks
Find the velocity after 15 Soos T . Attempt Questions 11-14
. . Allow about 1 hour 45 minutes for this section : . Aanienis
A) Sms - i Start each question an a new page
In Questions 11 -Id4, your responses should include relevant mathematical reasoning and/or
®B) —Sms™ ealeulations
(8] s
@) T : Question 11 (15 marks) Start a new page
3
- - (a) Find [e"sdx. 2
1.
(b) Find the coordinates of the point P which divides the interval joining {-1,3yand 2
f’ ) (4,-2) in the ratio 2:3.
1 1
{c) Solve the ins:qualil:yli <2. : : 3
-x
+ & X
- A L3 - .
5 {d) Differentiate cos’ x. 2
> JE :
(g) Usc the substitution ¥ =3x"—2 o evaluate _[ J; a3 -2 dx, 3
(f) The zeros of the polynomial P(x)=2x" —6x* +7x+1 are o, f and y. Find:
The equation of the above graph is : @ asfry 1
z ) afrar+fy : ‘ 1
(A} y:sin(x-{wi) o
(i) P+ +7 1

(B) p=sin (I—Z‘J

(©) y:siug—xJ

(D) y=cos(-x}




Question 12 (15marks)  Start a new page

(2) In the diagram A, B and C are points an the ¢ircle. The ling AX is a tangent to the circle
at 4, and AB is produced to D so that DC is parallel to AE..  wiigiuzs s

Copy the diagram.
G ¢ D
Fe B
()  Showthat ACB = ADC, giving reasons. 2
(i)  Deduce that AC*= ABxAD . 2
(b} The points P(2ap,ap?) and Q(Zaq,aqz_) lie on the parabola x” =4ay .

()  Show that the equation of chord PQis ¥ —%(p +q)x+apg=0. 1
(i)  Show that if PQ is a focal chord then pg=—T. 1
(iii) If PQ is a focal chord and P has coordinates (4a,4a) what are the

coordinates of the midpoint of PQintermsof a 7 2

Question 12 (continued)

{c) A person walks 3000m duo east along a road from point A topoint B. A mountain OM, where M
is the top of the mountain is on a bearing of 053* from A and 319" from B. The point Ois
directly below point M and is on the same horizontal plane as theroad,’ The height of the
mountain above point O is h metres, . . ' .

From point A, the angle of elevation to the top of the mountain is 23°.
From point B, the angle of elevation to the top of the mountain is 21°.

N
N B A
A
23~ 0 21°
s
W E
A B
()  Show that Od= h 1
tan23°
(i) Wind OB, 1
(i)  Hence, find the value of k.( correct to 2 decimal places) 2

(@) Tn the circle below with centre O, the shaded region has the same area as the triangle AQB.

(i) Show that #=2sin8. 1

(i)  Taking 8 =% as 7 first approximation to the value of &, use ane application of

Newton's method to find a second approximation to the value of &, 2




Question 13 (E5 marks) Start a NEW page

{a) A particle moves in a straight line and its position at time ¢ seconds is given by
x=3+sindf+cosdt . ‘

RTINS P

(i) Express sindf+eos4¢ in the form Rsin(4f+ ) where & is in radians.

(i)  The particle is undergoing simple harmonic motion. Find the amplitude
and the centre of motion,

(i)  When does the particle first reach its mininum speed afterf =0 ?

(b) Tvaluate j:sin xcos®x dr.

(c) Use mathematical induction to prove that 1-+3+6 +........+%n(n +1)= %n(n +H(n+2})

for all integers n=1,2,3,...

{d) The sketch below shows the graph of the curve y = f(x) where f(x)= 3sin™ %

The area between the curve and the y—axis in the first quadrant is shaded.

y‘

(6] Find the maximum value of f(x). '

(i)  Determing the inverse function y= f }(x) and write down the domain of this

inverse function.

(i}  Calculate the area of the shaded region.

Question 14 (15 marks)  Stavt a NEW page

i 4 B
(a) A water tank is generated by rofating the curve y = T—G around:tho:y.— axis.

i

Y
X‘
V=3
I‘}_ X
A4

Show that the volume of water, ¥ as a function of ils depth 4, is given by
3

V:-gwhi. . 2

Water drains from the tank through a small hole at the bottom.

The rate of change of the volume of water in the tank is proportional to

the square root of the water's depth.

Use this fact to show that the water level in the fank falls at a constant rate. 3

(b) A standard pack of 52 cards consists of I3 cards of the four suites: spades, hearts clubs and
diamends. .-

®

(D

In how may ways can five cards be selected without replacement so that exacily
two are hearts and three are diamonds? (Assume that the order of selection
of the five cards is not important.) 2

In how many ways can five cards be selected without replacement if at least
four must be of the same snite? (Assime that the order of selection is
not important) 2

10




Question 14 (confinued)

{c) When a projectile is fired with velocity Vs atan angle 8 above the horizontal,
the horizontal and vertical displacements (in metres) ﬁom the‘pmnt of projection at time ¢

seconds are given by x=Fcosd and y=Vtsind 45 gt* respectively (where g is the

acceleration due to gravity). You do NOT need to prove these two resulis.

The particle reaches a maximum height of H metres after T'seconds.

(i  Find Tinterms of ¥,fand g. 1
(iiy  Hence, show that when 7= %T the height of the particle is %H . 3
(iif)  Show that when ¢ =%T the particle is moving on & path inclined at an 2

angle & to the horizontal such that tane = -i—tan g.

End of paper

i1
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~ Multiple Choice Answer Shect
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Select the altermative A, B, G or D that best answers the question. Fill in theresponse oval
completely. '
Sample 2+4=1? @2 BsIC)s @y

AO B CO DO

If you think you have madea misteke, put a crass through the incorrect answer and fillin the
TEW ansWer.

i@ B3N cO PO

I you change your mind and have crossed out whatyou consider to be the correct auswer,
then indicate this by wiiting theword correct and drawing an arrow as follows:
correct

A)n{: B{GO DO

- AM&W@M

Completely fill the response oval representing the most correct answer,

Student Number:

LAO BO @& »pO
2.A0 B cO O
1A® BO €O DO
4AO B® O DO
5A0 BO CcO D@
6.A® BO CO DO
7. AQO BO cO D&
3. A0 BO & 1pO
9. A ® BO cO Do
1LAO B® CO DO
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