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YEAR 12 — TRIAL 2006 - MATHEMATICS

UESTION 1 MARKS
a) Find the value of log,93 correct to three significant figures. 1
b) Factorise 9x*—4y* i

2
c) Differentiate — X 2
x“+4
d) Rationalise the denominator of 245 2
74345
e) Solve (x—3)>=13 (give your answer in surd form) 2
1

1) For the parabola y= Zx2+x
i) Calculate the coordinates of the vertex. 2
2

ii) Find the equation of the directrix of this parabola.




QUESTION 2

a) In AABC, AB=5cm, AC=6cmand BC=7cm.
AB is parallel to DC.

B
Scm
A
Tem
6cm
C
.
NOT TO SCALE

Calculate the size of angle ACD correct to the nearest minute.

b)  A(=3,-2), B(0,-1) and C(3, 5) are three points on the number plane
i) Calculate the gradient of CB

if) Show that the equation of the line£ passing through the point A
and parallel to CB, has the equation 2x —y +4 =0

iiiy  Theline£ intersect the y axis at the point D. Show that ABCD is
a parallelogram.

iv) Calculate the perpendicular distance from B to the line£ .

v) Calculate the area of the parallelogram ABCD.

MARKS

'UESTION 3 MARKS
a) AB, CD and EF are parallel lines. £ ABE =67° and £ DCE = 136°
A B
77 ¢ >
E F
NOT TO SCALE

Calculate the size of ZBEC, giving reasons. 2

b) i) In this diagram <BCD + ZBED = 180° 2
Prove that AABE is similar to AADC .
A
3m
E
B Sm
2m
C D
NOT TO SCALE
ii) Given that AE =3m, ED=5m and BC =2m, 2
calculate the length of AB.
c) Differentiate 2tan 3x with respect to x. 1
d) Calculate the second derivative of log.(sin x) 2
e) AB is parallel to DC and ZABC=~2ADC 3
A B
D C
NOT TO SCALE

Prove that AABD = ACDB




UESTION 4

a)

b)

d)

°)

9
Evaluate _f (x/)?+1)2 dx
0

Find the equation of the normal to the curve y = Inx at the point
where x=e.

1
i) Show that the derivative of gtan *x is tan* x +tan’x.

T
3
ii) Hence, evaluate j (tan* x +tan’x ) dx.
0

The second term of an arithmetic sequence is 9 and the fifth term is 30.
Calculate the sum of the first 20 terms of this sequence

A class contains 25 students. 10 study French, 16 study Latin and 7 of these
students study both languages.

If two students are selected at random from this class, what is the probability
that both study neither of the two languages?

UESTION 5 MARKS
a) i) Find the tumning points of the curve y =x*—8x*+7 and
determine their nature. 2
if) Find the points of intersection of the curve with the x axis. 2
iii) Sketch the curve showing the turning points and the 2
x and y intercepts.
b) Sketch the graph of y = f(x) using the following: 2
o f(0)=0
e f'(x)>0forallx
o (0)=0

o f"(x)>0atx<0
o "(X)<0atx>0

c) The local radio controlled car club is to hold two races. In each race eight cars,
3 green, 4 red and 1 blue are to race. Each car has an equal chance of winning

each race.

What is the probability that:
i) both races are won by a green car?
ii) the blue car wins one race only?

iti)  each race is won by a car of a different colour? 2




QUESTION 6 MARKS )
The graphs of 3y =x? and
y =—%2+ 8x —12 are shown on
a) Solve the equation tanx = +/3 for 0<x<2x 2 the same set of axes.
These curves meet at (3, 3) as shown.
5 The region enclosed by these curves
b) Sketch the curve y = 4e™ 1 in the first quadrant has been shaded.
Calculate the area of this region.
y=—%x>+8x—12
c) Consider the series 2™ + 8¢™* + 326 + ... NOT TO SCALE
i Show that this series is geometric. 1 b) Use Simpson’s Rule, with 2 equal sub intervals, to find the area between the
curve y = sin’k , the x axis, and the lines x=0 and x=2.
Give your answer correct to 3 decimal places.
if) By using the graph in part (b), find the values of x for which 2
this series has a limiting sum.

ii) Find the iimiting sum of this series in terms of x. 1 ) The area enclosed by the curve
y=2e* +1and the linesx = 1
and y = 3 is shaded as shown in
the diagram.

d) The change in the population of a certain organism is proportional to the
. . dP
time t, measured in years, therefore E;= kt.
x=1 NOT TO SCALE
i) (?nvep that the mm_al population is 400, write an expression for the 1 i) Find the exact area ofthis shaded region.
size of the population P.
s . . . .- i) o) Show that the volume of the solid formed when this shaded
ii) Calculate the size of the population after 3 years given that it is 448 region s rotated about the x axis can be expressed as
after 2 years. 2 )
V=4nj (e2*+e*~2)dx.
iii)  Find the time taken for this organism’s population to reach 700. 2 0
B Calculate the exact volume of the solid formed.
d) For what values of m does the equation 2x*+mx + 8 =0 have
two positive unequal real roots.




UESTION 8

a)

b)

A particle initially at a point 216m to the left of the origin starts to move.
Its velocity at any time t seconds is given by v =3t — 18t +24.

D

ii)

iii)

iv)

Find the displacement equation for this particle.

Find the times at which the particle changes direction and its position
at each time.

Show that the particle only passes through the origin once, and
calculate when this occurs.

Describe the motion of this particle during the first 10 seconds.

Vanessa has just finished year 8 and wants to buy a car in 4 years, when she
finishes year 12. She estimates that she will need $8000 for the car and
insurance. Her bank has an account which offers interest of 9% p.a,

compounding monthly.

i)

Calculate the single deposit she would need to put into this account
so that she will receive $8000 at the end of 4 years ?

An alternative would be for Vanessa to deposit a regular amount at the
beginning of each month into this account.

Calculate the size of this regular monthly deposit that will result in a total
balance of $8000 at the end of 4 years ?

‘Which of these two alternatives will cost Vanessa the least amount of
money, and how much cheaper would it be ?

UESTION 9

a) A group of friends decide to hire a ship to travel 150km from one port
to another. When travelling at a speed s km/h, the cost per hour in dollars of

. . 360 +s2
hiring the ship and the fuel can be calculated by ———.

In addition the ship’s captain must be paid 50 + 24t dollars, where t is the
time of the trip in hours.

i) Show that the cost of the trip can be expressed as
9600 50s
50. 2

3

ii) Calculate the speed that will result in the smallest cost. 3

b) This graph shows the acceleration of a particle during a 7 second interval.

acceleration
)
4|
34
2
14 time (sec)
0 . ,
-1
-2
34

4

Initially the particle is at rest at the origin.
i) Find the equation of the velocity for the time interval 0 <t<?2 1

i) Given that the acceleration is t- 10t +21 for the time interval 2 <t <7, 3
show that the equation of the velocity in this time interval is

= . - + - —_
v 3t 5¢+21t 143

iif)  Sketch the velocity time graph of the particle for 0 <t <7. 2

iv) Calculate the distance traveled by the particle during this 7 seconds. 1




10
UESTION 106

a) AOB is a sector of a circle with centre at O and
radius r such that ZOAB = g

CDEF is a rectangle drawn in the sector and
£ EOF =q as shown in the diagram.

i) Show that CF=r cosa — ri}ga

i e i .
ii) Given that 5 sin 200 = sina. cosat ,

show that the area of rectangle BDEF
can be expressed as

C F B 1 3
0 A=r1%( EsinZOL—l/g_—sinza)
NOT TO SCALE
iii) Find the value for o which will produce
the rectangle of maximum area.
b) Yvonne borrows $12 000 to buy a car and agrees to repay the loan, including

the interest, in equal monthly instalments over a period of 15 months.

Interest of 12% p.a. is charged on the balance owing at the end of each month,
immediately prior to Yvonne making her payment.

Her payments increase each month and form a sequence as follows:
Inp,2Inp,4inp, 8lnp, ........

i) Show the amount owed immediately after Yvonne’s third payment is

A3=12000 x 1.0 ~Inp (1.01 +2 x 1.01 + 22)

if) Calculate the value of p required for Yvonne to pay her loan off
in 15 months.

iify  Calculate the total amount paid by Yvonne over the 15 month period.

©S&GP. C. A
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STANDARD INTEGRALS

= Inx,

1
=—e
a

ax

, nzl x=#0, ifn<0

x>0

El

1.
= —sinax,
a

az0

1
~—-cosax, a#0
a

az0

= ltarxax, az0

a
1
= —secax, a0
a
1 aX
= ~tan' >, a%0
a a
. X )
=sm1—, a>0, —a<x<a

If

In(x+w/x2~a2), x>a>0

= In(x+\/x2 +a2j

NOTE: Inx=log.x, x>0




Near 12 - Trial 200

’ Queston 4 —_

6 . Magthemahcs

—
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[ ,
A log, 93.= G o3 =.3.2.7

(2. morks)

L LACD= 8%

N Jio
b)%& prz- (3x):. czy)
2032424 (3x=2y)

n Y
5
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de (i) /3
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AD=J O+, [4io)2

J
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corresponding. sicl€s. are..in 1he

Alxern O\-P!\/elg_‘. We. _can prove

grchent (D= godient BC hence |

g zAQM:_..&g;V; AE

som€. rafio. At
let AB=2C, AD AC

ARCD il _be a paralelogram as

< = 3 -

e o pairs of opposite  sides
aré _paxollel ... |

3 =42
SO x%.2x= 24

2 2 >x =2 H=D

) Perpendicular. olistonce =
I27<O-—lx-—f4'+l ~. 5 —Jg‘

(I+6)C:( ’4) Q

Joey VS (2 rorks)
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so PR =Urn (2 mavks.)

:gJ's'xJ?:lS wnihe?

(2. mouwks).

Bueshon 3
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az =bsectdx o

L L REC=[ REF_ LCEE. .

a).l CEE =4y’ (co-inteciorto

Cloark. )

LECD, COIEF)

L - b Y= n.Lsinx)

U=CoS T y= iy

L BEF = 67 > laltevnate 4o LA@E gy = (OS2
AR ALEF) dL SN wl = _5inx viz oSz

A%y = _siotx - cos’x

= 675 4% = 22°(2 provkes) dx* Sintx
= = (adtxrcofx)
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L LBED=0-0

2
or.—ofel
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N;"’ Hento | AERD
D(AED sheig 1) ® > T}ﬂ@\
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L& = s
ARILDC)

(alternote L ,

LAER = [ ACD. (proven obove )
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LerlpRc=PR

LOBRERILACD (equicngular)

2. D0 =8 (pota)

(2.marks)s:

LBDA=/DRL = B—ot

ti).Sirce. DABE N DADC el

A0 15 _tommon Iide
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-5
LaXE % +TTK et T
when k=0, 1’—1} lne ela( )
when K=l x=31T X z=tat
x_:"—%- , %TI 1n.the._domoin I = =202

cwher X2 n %, the inknite Sum

1) . ’\‘[“j exishi. (2.marks).
- e T
| d>i) o“’ =kt
5 P [k-*’ dt
e P ket
o Whea” Jr:o, p= 400
[_\ mek) i C= Y00
) Pz et Lo {Lmoxk)
265 8 +22p’3" W WheA 452, P YY8
S - L}p—Zi Ye +loo= 4l sl
m ?gi 22 = 448 - 40O
T2 _32¢7 " _ Yt¥ p= 43
R e=
S T = k=24
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as 2% and. r=4%e 7 Clemack) P= 108 + 400D =508 (= marky)
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Let P=7700
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y=le T behwoen ==l ond yxl £%z25

t=%5

Qud* L{e )
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r:r:i?%.. N Klel.z_:- l?.:f ....g_..._..,.m.m RS
9

Jis Ve=Tr ( (?nzalac

SN VETRETARNE T 24)
= lz’g unite?, s V= v, \) Trr (4Tt (-0 ) dx.
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