SYDNEY GRAMMAR SCHOOL TRIAL EXAMINATION 2001

2 UNIT MATHEMATICS FORM VI

Time allowed: 3 hours (plus 5 minutes reading) Exam date: 8th August 2001
i
Instructions: ;
All questions may be attempted. g 1
All questions are of equal value.
All necessary working must be shown.

Marks may not be awarded for careless or badly arranged work. 5
Approved calculators and templates may be used.
A list of standard integrals is provided at the end of the examination paper.

Collection:

Each question will be collected separately.

Start each question in a new 4-leaf answer booklet.

If you use a second booklet for a question, place it inside the first. Don’t staple.
Write your candidate number on each answer booklet.

i
i
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QUESTION ONE (Start a new answer booklet)
Marks

(a) Convert 4% to degrees.
{(b) Write down a primitive of sec? 5z.
[2] (c) The line 5z — ky = 7 passes through the point (1,1). Find the value of k.

d) Differentiate y = 5z° — 2z -+ 9 with respect to z.
P

4
@ (e) Express A1 with a rational denominator in simplest form.

(f) Find the exact value of tan § -+ tan %.

@ (g) Solve |z — 1| = 11.

QUESTION TWQ (Start a new answer booklet)
s (a) Differentiate the following with respect to z:
@ (i) z%e*,
[2] (i) In(3z —2),
(2] (iii) sin®z.
[2] (b) Find a primitive function of (3z — 4)°.

(c) Evaluate the following definite integrals:

2
(i) / 6z? dz,
J1

»

@ (ii)j sin 2z dz.
0

o
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QUESTION THREE (Start a new answer booklet)
(a) A 15- 24 metves , B

@ (i) Find the length of BC correct to the nearest centimetre.
]Zl (ii) Find the area of AABC correct to the nearest square metre.

. 1 1
(b) Consider the geometric series' 1 — 3t .

(i) Explain why the series has a limiting sum. 5
(ii) Find the limiting sum.
@ (c) Find the equation of the tangent to the curve y = Inz at the point (e, 1).

(d) If e and B are roots of the equation z? 4 8z + 11 = 0, find:

(i) a+4,
(ii) of,
(i) of + 4%

QUESTION FOUR (Start a new answer booklet)

(a) ‘&

(3,2)

- X

= o 3
—_ In the diagram above, the graph of ¥ = f(z) is drawn.
arKs
(i) Sketch the graph of y = f(z) + 2.

ii) Given that /3 flz)dx = A8 evaluate /3 (f(z) +2) dzx
(i) /. =X i :
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(b) A particle moves in a straight Yine so that its displacement = metres at time f seconds
is given by z = 2¢° — 2.

[2] (i) At what times is the particle at rest?
(ii) How far does the particle travel between these times?
A
()
o
B D c

In the diagram above, AABC is isosceles with /B = /C = 40°, and AD = AE.

Let ZDAC = #. 3
(i) Explain why ZADB = 40° + 0.

@ {if) Find an expression for ZDAFE in terms of 4.

[8] (i) Show that ZEDB = 1¢.

QUESTION FIVE (Start a new answer booklet)

(a) AT,

In the diagram above, O is the centre of a circle of radius 4.8 centimetres, and
ik LAOB =T5°.
arks

(i) Find the exact length of arc AB.
[2] (i) Find the exact area of the sector AOB.

(iii) Find the area of the minor segment that has been shaded. Give your answer
correct to three decimal places.
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[__2_] {b) (i) Solve tanz = —3 for 0 < z < 27. Give your answer in radians correct to three
decimal places.

@ (i) On the same diagram, sketch graphs of y = tanz and y = —3 for 0 < x < 2.

EI (iii) How many solutions are there to the equation tanz = —3 in the domain
—2r <z < 2a7

QUESTION SIX (Start a new answer booklet)

(2) Aa AJ = 3>c1+ 2~

/

A
1,9)

In the diagram above, the graph of ¥ = 322 + 22 — 1 and the tangent to the curve at
the point A(—1,0) are drawn.

(i) Show that the equation of the tangent is y + 4z + 4 = 0.
(ii) Show that the tangent meets the y-axis at B(0, —4).

{iii) Find the equation of the line that passes through B and which is perpendicular
to the tangent.

l\:&lks

2]

(iv) Show that this line meets the z-axis at the point C(16,0).
(2]

(v) Find the area of AABC.

(b) The region bounded by the curve y = tanz and the z-axis from z = 0 to
z = % is rotated about the z-axis. The volume of the solid formed is given by

r
V=mn tan® z dz. Use Simpson’s rule with the three function values = = 0, § and

]
% to approximate the volume. Give your answer correct to three decimal places.
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QUESTION EIGHT (Start a new answer booklet)

(a) Kerry deposits $1500 into a superannuation fund on January Ist 2001. He makes ;
further deposits of 81500 on the first of each month up to and including December 1st |
2010. The fund pays compound interest at a monthly rate of 0-75%. In each of the
following questions give your answer to the nearest dollar.

2
g
3

(i) How much is in the fund on January 31st 20017 :

(i) How much is the first $1500 deposit worth on December 31st 20107

(i) Form a geometric series and hence determine the total amount in the fund on
December 31st 2010.

(iv) If each deposit was increased to $1600, what difference does it make to the total
amount in the fund on December 31st 20107  _,

D

o] (] (=] [=]

!
i
|
|
:
i
i

Find the value of 2. (Give reasons.) ” : Y= 2
. (b) 1y
(4] ® A P 5

C ( Vg '0'7 |
(" 8 "l.i) é
D

o , Al B "

the diagram above, ABCD is a parallelogram. The point P lies on AB and it is : (-1,0) ; . (o) o ’

known that JADP = /CDP =z and /BCP = /DCP — Y. In the diagram above, a straight line has been drawn which intersects with y = &” i
Prove that 2AD = AB. (Give reasons.) ' at the points C(1,e) and D(—1,1). The point A has coordinates (~1,0) and B has 8
; coordinates (1,0). The area between the curves has been shaded. i
‘:1] (c) (i) Write down the discriminant of 52° — 2z + k. 244 |'
. [2] (i) Show that the area of the trapezium ABCD is given by . i
@ (ii) For what values of k does 527 — 2z + k = 0 have real roots? e
(i1) Hence, or otherwise, find the exact area between the curves.
]

[2] (a) Solve log, 16 = 2log, z.

T
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QUESTION NINE (Start a new answer booklet)
(a) The value $V of a car is given by the formula V = C'e™t, where C and k are constants

and t is the time measured in years. Michael bought a car on June 30th 2001 which
cost $65 000 and which was worth $55 000 after one vear.

Marks

(i) Evaluate the constants C and k.

(ii) Find the value of the car after 5 years. Give your answer correct to the nearest
dollar.

(iif) In which year will the value of the car fall below half its cost price for the first
time?

(b) Concrete is pumped from & truck into a building foundation. The rate Rm? /hour at
which the concrete is flowing is given by the expression R = 9t* — ¢ for 0 < ¢ =3
where ¢ is the time measured in hours after the concrete begins to flow.

(i) Find the rate of flow at time t = 2.
(ii) Explain why ¢ is restricted to 0 <t < 3.

(iii) Find the maximum flow rate of concrete.

o] [eo] [=] [=]

(iv) When the concrete begins to flow, the foundation has 1000m? already in place.
Find an expression for the amount of concrete in the foundation at time ¢.

B2utrialdl  6/8/01 Exam continues next page ...
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QUESTION TEN (Start a new answer booklet)
(a)

In -the diagram above, P is a point on the circle with diamater AB = £. The point
@ is on the diameter such that AP — AQ. Let LPAQ = 0 and let S be the area of

APAQ.
Macks 2 .
(i) Show that § = 7c03295in 0.
(ii) Find the maximum ares of AAPQ as P moves along the circumference of the

circle.

(b) (i) Find A and B such that ——— — 4 _ 4 §
(z~Vz z-1" =z

@ {ll) Let S = _1 1 + -_._1 ‘I“ = + 1

it s Tt teooe
Show that S, = 1 — X,
7

[=s)
(iii) Hence or otherwise evalute Z —-—HI——
Ein=—1n

JNC
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