NEWCASTLE GRAMMAR SCHOOL

YEAR 12
2005
MATHEMATICS
TRIAL EXAMINATION

Time allowed — Three hours
( Plus 5 minutes reading time )

DIRECTIONS TO CANDIDATES
J Attempt ALL questions.
° ALL questions are of equal value.

. All necessaty working should be shown in every question.
Matks may be deducted for careless or badly arranged work.

J Standard integrals are printed on page 8.
° Boatd-approved calculators may be used.

° Answer each question in a SEPARATE Writing Booklet.

. You may ask for extra Writing Booklets if you need them.
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QUESTION 1 Use a SEPARATE Writing Booklet.

d)

Calculate the value of A/2"° +7 correct to four significant figures.

Factorise completely 6x” — 48
Express 300° in radians, in terms of 7

State the domain of the function with the equation f(x) =+/3 - x

4
Differentiate —
X

Simplify completely log, a® —log, 1
a

QUESTION 2 Use a SEPARATE Writing Booklet.

b)

Differentiate:
i) y=x'e

i) y=+/sinx

The points A(~2,3), B(3,8) and C(10,9) ate three of the vertices
of parallelogram ABCD.

i) Show that the coordinates of D are (5,4).

i) Find the coordinates of the point K where the diagonals meet.

1ii) Prove that this parallelogram is a thombus.

Marks
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QUESTION 3 Use 2 SEPARATE Writing Booklet.

3)

The probability that Maty-Anne catches no fish in any one

day is 0-6. Find the probability that when Maty-Anne goes
fishing for one week that she has at least one day where she
does catch fish, answer cotrect to 2 decimal places.

Find:

B [Vax +1dx

. 2x
& I4x2 +1 dx

Solve 2sin@+sin@=0 for 0° <6 <360°

QUESTION 4 Use a SEPARATE Wiiting Booklet.

For the function with the equation y =3sin2x:

i) state the petiod of the function
ii) state the amplitude of the function

iif) sketch the graph of the function for 0<x <2z

Find the values of k for which x* —2kx+1=0 has real roots

ABCD is 2 thombus. R is any point on diagonal BD.

A B
R
D C
) Prove that triangles ARD and CRD are congruent.

i) Hence, show that AR=RC.

Marks



QUESTION 5 Use a SEPARATE Weriting Booklet. Matks
a) For the patabola with the equation y = x> — 4 find the
i) coordinates of the focus and the equation of the directrix. 4
1f) exact volume generated when the area in the fourth quadrant, 3

between the curve and the axes, is rotated around the y -axis.

b) Show, using calculus, that the graph with the equation 5

y=x (x - 4) has a horizontal inflection pointat x=0.

QUESTION 6 Use a SEPARATE Writing Booklet.

a) If @ and f3 are the roots of the equation 3x* —2x +1=0 3
find the value of a”f + aff?

b) The area of an isosceles triangle, in which the two equal sides 4

each have a length of 6 cm, is 10 cm®. Calculate the angle between
the two equal sides, correct to the nearest minute.

o . i Use the trapezoidal rule, with 4 sub-intetvals (strips) to 3
estimate the area between the curve y =e” and the x -axis,
from x=~-1 to x=1, correct to 3 decimal places.

i) Calculate the percentage etror in this estimated area. 2
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QUESTION 7 Use a SEPARATE Writing Booklet.

b)

A loan of $50 000 is taken out by a small business. The loan plus interest
and charges ate to be tepaid at the end of each month in equal monthly
instalments, $M, over 8 yeats. Interest of 12% p-a. on the balance owing

at the start of each month is added to the account at the end of each month.
Additionally, at the end of each month a management chatge of $15 is

added to the account. Let $4, be the amount owing after # months.

i) Show that 4, =50000x1-01— (M -15)

i) Show that 4, =50000x1-01* — (4 ~15)(1 +1- 01)

1if) Find the amount of each monthly instalment, $M.

A large tank of liquid chemical which contains I, litres of
chemical is being drained. The amount of chemical in the tank
over time, ¢ minutes, is given by:

L =120(40 1)’

i) At what tate is the water draining out of the
tank after 6 minutes ?

i) How long will it take for the tank to be completely empty ?

QUESTION 8 Use a SEPARATE Wiiting Booklet,

The number of bees, B, in a hive after t days is given by
B=1200e" | whete k is a constant.

i) Show that B =1200e" satisfies % =kB

i) If there are 4 200 bees after 6 days, find the population
after a further 10 days.

X

, log, v/x dy 1(1-log, x
) For y= B show that o \f‘
x dx x
y Tl-log, x .
i) Hence, evaluate J’\z dx , answet in exact form.
!

Marks



QUESTION 9 Use a SEPARATE Writing Booklet.
8

2) Solve 2log, x=10gu(x+6)

b) The point P(a, b) lies on the curve with the equation y=e”.

yJL

X
i) Show that the tangent at P has the equation
y-e“=e’(x-a)
ii) Hence, find the coordinates of T, the point where the

tangent meets the x -axis. Give your answer in terms of a.

i) A is the foot of the perpendicular from P to the x -axis.
Show that the length of the interval T4 is constant, for
any point P,

0) Find Itan_ xdx

Matks
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QUESTION 10 Use 2 SEPARATE Weriting Booklet.

Two particles A and B move along the x -axis, both starting when ¢ =0,

The displacement of particle A is given by x =4¢ + 21— 12, where x is
measured in metres and ¢ is in seconds. The displacement of particle B

is given by x = 2t( - 7).

i) Find when and where particle A is stationary.
i) On the same diagram, sketch each patticle's displacement graph,

showing only the #-intercepts.
i) Show that the particles meet only after 7 seconds.

iv) Show that the distance, D, between the two patticles at any
time, ¢, is given by D=18¢ +21— 3?

v) Duting the fitst 7 seconds, when are the particles furthest apart ?

vi) Find the time when both particles have the same velocity.

Marks
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