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TRIAL EXAMINATION

Mathematics

General Instructions

Reading time - 5 minutes

Working time — 3 hours

Write using black or blue pen
Board-approved calculators may be used
A table of standard integrals is provided at
the back of this paper

Show all necessary working in Questions
11-16

ODLOTIONS

CRANBROOK

Total marks - 82

7 marks
°  Attempt Questions 1-10
*  Allow about 15 minutes for this section

75 marks

*  Attempt Questions 11-16

»  Allow about 2 hours and 45 minutes for
this section

Section I
7 marks
Attempt Questions 1 - 10

Allow about 15 minutes for this section

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

. 1445 i .
1 Whatis J_ as a fraction with a rational denominator?
7-2V5

) 12+9+/5
29

i 17+95
29

© 12+945
69
17495

(D) 5
69

4 How many solutions are there to the equation cosx = x for 0 < x <277

(CVIRY
® 1
© 2
o) 3

5  What values of x is the curve f(x)=x’+x* concave down?

1
(A) X< —5

1
(B) x>—§

(€ x<-3
D) x>3



7

10

50
What is the value of 2(2:’—4)'?

r=l
(A) 96
(B) 2350
(C) 2450
(D) 4700

What values of k does the quadratic equation x* —4/x+ 4k =0 have no real roots?
(A) O0<k<4

(B) 0>k>4

(C) -1<k<0

(D) O<k<l

The displacement, x metres, from the origin of a particle moving in a straight line at any
time (¢ seconds) is shown in the graph.
X

g
o
—
L]
—
=

44

When was the particle at rest?
(A) t=45and =115
B) t=0

(C) t=2,r=8andr=14
(D) t=15and =8

3
What is solution to the equation cosf = —-%d- for 0" <6 <3607

(A) 6=30" or330°
(B) 6€=60" or 300°
(C) €=150° or210°
(D) 6=120" or 240°

Section IT

90 marks
Attempt Questions 11 - 16
Allow about 2 hours and 45 minutes for this section

Answer each question in a separate writing booklet.

All necessary working should be shown in every question.

Question 11 (13 marks) START A NEW BOOKLET

a) Write 5,140,000 in scientific notation
b) Differentiate y =2x”(3—x*) with respect to x
c) Solve [4x-1]<3

d) Factorise 3x* —5x—2

¢) Find integers 2 and b such that (5—+3) =a+bv3?

x
Find | —.—— adx
1 = I x2+1

h) Simplify log,, 20A~log,, 2A



Question 12 (15 marks) START A NEW BOOKLET

a) Show that E'Pﬁ-{"-e—"'iﬁ=c:asez:26
tan@

b) The quadratic equation 3x* —4x+1=0 has roots ¢ and f3.

Find:
i) af+(c+f)

ii) i+l
o

B

¢) Differentiate with respect to x, and factorise where possible:

d) A geometric series has a 3* term of 16, and a 6" term of 128.

Find the first term and the common ratio.

e) The diagram below shows the region bounded by the x-axis, the y-axis, y = 3™
x=-1

Find the volume of the solid formed, correct to 2 decimal places, if the shaded region
is rotated about the x-axis.



Question 13 (15 marks) START A NEW BOOKLET ¢) The following diagram shows a circle with a centre A, radius 342 cm, and a
chord of length 8cm.

a) The diagram shows the points 4 (0,4) and B (—2,0). Point C is the midpoint of AB.
Line CE is drawn perpendicular to AB and crosses the y —axis at D and the x —axis at

E.
¥
|A=(0.4)
c
0
i) Use the cosine rule to find ZBAC in radians, correct to 2 decimal
places.
ii) Hence find, correct to the nearest cm’, the area of the minor segment
E x cut off by the chord.
B=(2.0)
i)  Find the coordinates of C. ]|
ii) Show that CE has equation x + 2y — 3 = 0. 3
iii) Find the coordinates of E. 1
iv) Show that the distance AE is 5 units. 1
v) Find the equation of the circle centred at £ with radius AE. 1
vi) Show that point B lies on tﬁe circle found in part v). 1
b) Use Simpsons rule with five function values to approximate I_') 3% dx 3



Question 14 (8 marks) START A NEW BOOKLET Questiou 15 (15 marks) START ANEW BOOKLET

b) The curve y=1-x* and the straight line y = x—1 are shown in the diagram below. a) Boxes are stacked in layers, where each layer contains one box less than the

They intersect at Point A and Point B. Point A has the coordinates (1, 0). L;Bf;:?)l:ﬁ:; l::r;:r: f;;e?:};ftsoigr;tf:rtop layer, seven boxes in the next layer,

i) Write down the number of boxes in the bottom layer.

ii) Show that there are %n{n +11) boxes altogether

b) A parabola below has equation x* =12y . One point on the parabola is A(6, 3).

i)  Find the equation of the focal chord through A

i) Show that B has the coordinates (-2, -3) 1 ii) Find the coordinates of the point B, the other endpoint of the
focal chord through A.
ii) Find the area of the shaded region. 2

iii) Find the equation of the tangent to the parabola at A.

¢) After an initial advertising campaign for a new product was ceased, the sales

of that product declined at a rate proportional to the current monthly sales § at ¢) Wendy has set up her superannuation fund, and has accumulated $134,000.
However, due to an accident she is no longer able to work and make any further
contribution to the fund. Wendy is leaving the money in the superannuation fund

to accumulate interest at 8% p.a. compounded annually. However she needs to
withdraw $24,000 at the end of each year for normal living expenses.

any time, i.e. i—sz—kS , where time is in months.
t

i) Provethat §= Sne"" satisfies the equation ‘;—‘j =—kS , where k, S,

I, 1 i) Show that at the end of the first year she has $120,720 left in the
’ superannuation fund
ii) If sales drop by 20% in four months, find the exact value of k. 2 . | )
ii) Show that an expression for the amount she has in the fund after n
iii) If this trend continued, in what time would monthly sales be half the years is given by A, =300000-166000(1.08)"
original sales? 2

iif) Hence find how many years the fund will last before there is no
money in it.



Question 16 (9 marks) START A NEW BOOKLET

a)

In the diagram above, PX = XR and PS is parallel to QR

i) Prove that APXS = ARXQ 3

ii) Hence show that PQ = RS 1

b) A piece of wire of length 50 cm is to be cut into two sections, one of which is used to
form a square, the other of which is used to form a circle. The length of the edge of
the square is x cm.

25-2x

i 1) Show that the radius of the circle is given by r= 1
ii) Find the area of the circle 1
ili)  Find the total area of the square and the circle 1

iv) Find the value for x for which the total area of the square and
the circle is 2 minimum. 2

End of paper

STANDARD INTEGRALS

x dx 1 ;
I =—x" pe-1;x20,if n<0
n+l1
1
_[—dx =lnx, x>0
X
X 1 ax
Je dx =—e”, a#0
a
jcos ax dx =lsinax, a#0
a
; 1
fsmaxdx =-—cosax, a#0
a
3 1
_[sec axdx =—tanax, a#0
a
Isecaxtanaxdx =—1-secax, a#0
a
J‘-z—l'_&-dx =-£tan"£. a#0
a*+x a a

1 s
I?dx =sin*Z, a>0, -a<x<a
Va'-x a

Jﬂ%dx =Ln(x+v':cz-a2).x>a>0

X =a

J‘—ler_ai dx =]n(x+\/x_2-|-—£12)

NOTE: Inx=log,x, x>0
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QUESTION 15
-J 4. OTE THAT THIS IS AN AP CACH LAYER INCRERSINL

OB NOTE THET RLINE THRU (0,2) # (4,3)

j mpst Be u=%.// @)

- THERE WAS _MINIMAL EXPLANKTION ] mmmc e THS

o B4 I. ‘
-='7 le_:K'i"(ﬂ—l)d '/

BUESTIN.
_ —SHDW THE MARKER HOW Y00 GOT oM
s A=2 == u=3. FOP AL THEY (AN TELL, 4dop

HRE ASSUMED.  FICDs = ED'N. OF A LINE .

Al
0 A= < b o+ {n-1yxl.
‘_} d"—"é: = 5 4n
: o

- MARY DID NOT COMPLETELY SIMPLIFY ... ATENTION

o _DeTRIL, fEASE !

P Sn=7 S = Vo | 24 -!-(Vl-!).ﬂ{_.
n=n . o
2zt = Mo (12 +n-=1)
d=1 Sn = s (i) 7

-NO_PROBLEMS

2 >

i} NOTE : 2= bay —= = 2u
= U . ____3-)

L Feos = (o, ®)

poG (6,2) ¢ (0,3) :

Do S = 323 -..2 PT. FORMULA |
-0 L -6
_2_ N
u=3v
[®]

2 __JF_Y0D) USE DIRGRAMS N YooR REASONING
3 KEEP THEM NERT ¢ LARGE

Iy ﬁfJ PRRRBOLY (S HIMMETRICA). ABOUT Y- nx:s
. B NoulD BE (-b,2) .~ o

- ND_Prpps!

i 25 - 12a \
W< = j ¥ RE-ARRANGE
= 12

3‘ = 2x . x ¥ DiFFereNTIiTE

iz _ L
M ALz ... o= b6 -1
7 — 5
Y-3 = { ) ... Prlaean. Foemoua
Yoz -3
223
1—3—3 =0 /

~ PNSWERED WELL.

- B JINpR  ARNDYANCE WHAS NOT RECLUNISING  (ORRECT
GENERBL FORM
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