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» marks are to be awarded.
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SYDNEY BOYS HIGH
MOORE PARK, SURRY HILLS

JUNE 2006
TASK #3
YEAR 12

Mathematics

Total marks—100 Marks

Reading time—b5 minutes. e Attempt questions 1-6.

Working time—2 hours. e All questions are NOT of equal

value.
Write using black or blue pen.

Board approved calculators may
be used.

All necessary working should be
shown in every question if full
Examiner: Mr R. Boros

Marks may NOT be awarded for
messy or badly arranged work.

Start each NEW section in a
separate answer booklet.

Hand in your answer booklets in
3 sections:

Section A(Questions 1 and 2),
Section B(Questions 3 and 4),
Section C(Questions 5 and 6),

Y,

£

This is an assessment task only and does not necessarily reflect
the content or format of the Higher School Certificate.
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Section A
Marks

Question 1 (20 marks)
(a) Differentiate with respect to x:

(i) 2 -z +1

= =

(i) xtanwz

[=]

(iii) cos? 3z

(=]

(iv) ze?®

[2o]

(v) (z+2)In(z +2)

(b) Find a primitive of:
(i) 22% + 4z — 1

[=]

~~
=
-
SN’
[\
= =

(iii) 3sin2z

[=]

(iv) sec’(3z+1)

2]

(c) At j—g = 62 — 1 and the function passes through (1, 21),
find y as a function of z.

(d) Consider the curve y = z(z? — 12z + 45).

2]

(i) Find the codrdinates of all the stationary points and determine their nature.

2]

(ii) Find the codrdinates of the points of inflexion.

[=]

(iii) Sketch the curve, showing all important features!

i
i

2]

(iv) Find the equation (written in general form) of the tangent to the curve at
the origin.
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Marks
Question 2 (18 marks)
(a) A pendulum of length 1m takes one second to
swing from one side to the other. It travels at
180 cm/min.

Im
L
(i) Find the distance L through which it swings. '
(ii) Calculate the angle 6 (in degrees and minutes) through which it swings each

second.

SN NS
B AN C

Consider the above diagram, not drawn to scale. Give answers correct to the

nearest cm?2.

(i) Find the area of the sector ABC.

o] [=]

(ii) Find the area of the shaded segment.

[=]

(c) State the largest possible domain of the function y = In (1 — 42?).

(d) (i) Sketch the parabola y = 6z — 327, showing the 2-intercepts and the vertex.

[eo] [

(ii) Find the area enclosed by the parabola in (d)(i) and the z-axis from 2 =1
tozr =1

(e) Find, correct to 2 decimal places,

0
(i) / e *dx,
~1

(ii) /02 tan® <§) dz.

(F) Solve, correct to 3 decimal places, the equation e** = In1994.

o] [
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Section B
(Use a separate writing booklet.)

Question 3 (15 marks)

(a) (i) Sketch the curves y = sinz and y = 14 sinx on the same axes for
0<z <.

(ii) The region between the curves in 3(a)(i) is rotated about the z-axis,
0 <z <. Find the volume of the solid of revolution in exact form.

(b) A curve y = f(x) is known to pass through the points (0, 2), (1, 33), (2, 1).
Y

7\

0 1 2

NS o oS

—

The region bounded by the curve and the z-axis from & = 0 to z = 2 is rotated
about the z-axis. Use Simpson’s Rule to approximate the volume of the solid of

revolution.

(c) Find the equation (written in general form) of the tangent to the curve y = e®’
at the point (1, e) on it.

(d) A pool is being drained and the number of litres of water, L, in the pool at time
t minutes is given by the equation

L =120(40 — t)*.

(i) At what rate is the water draining out of the pool when ¢ = 6 minutes?
(i) How long will it take for the pool to be completely empty?
i

(e) Show that the curve y =3 + 3z + 1 is increasing for all values of z.

(f) Sketch the graph of the function which has all these features:

I'4
@=0 r@=o,
f(z) < 0 forallz < 2,”
f(z) >0 foralaz> 2.
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Question 4 (17 marks)

(a) A spherical bubble is being inflated so that the rate of change, R, of the volume,
V, in cm®/s, at any instant of time, ¢, in seconds, is given by

R= 4t t>0
24 -
Initially the volume of the bubble was 40 cm®. Given that the volume of a sphere

with radius r is %71”/‘3, find the radius of the bubble after 100 seconds, correct to

2 significant figures.

7

In3

A\

The diagram shows the area bounded by the graph y = Inz, the codrdinate
axes, and the line y =In3.

(i) Find the size of the shaded area.

3
(i) Hence or otherwise find the exact value of / Inzdz.
1
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ABCDE is a pentagon of fixed perimeter P cm.
In the figure, triangle ABE is equilateral and
BCDE is a rectangle.

The length of AB is xcm.

D C

P-3
(i) Show that the length of BC' is 5 T em.
(ii) Show that the area of the pentagon is given by

A= % [2Pa: — (6 - \/g)mz] em?.

P
(ili) Find the value of — for which the area of the pentagon is a maximum.
T

(d) The diagram shows parts of the curves y = 2sinz and y = 2 cos .

Yy
2
A
y=2coszx
z
2m
&

y=2snz

(i) Find the points A and B. -2} -

2]

(ii) Hence calculate the shaded area (leaving your answer in exact form).
i
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Section C

(Use a separate writing booklet.)

Marks
Question 5 (15 marks)
(a) The graphs below show the first and second derivatives of a curve y = f(2).
@) @)
2 2
Q/ 0
(i) For which values of z is the function
(a) increasing,
(B) concave down?
(ii) Give the z-codrdinate for the maximum turning point.
(b) (i) Sketch the graph of y = 3cos2z in the range 0 < z < 2m.

(ii) Using your graph of 5(b)(i), find how many solutions there are to the

equation cos2z = % in the range 0 <z < 2.

(¢) The number of vehicles N , at time ¢, in the City of Sydney has been graphed
over a period of 10 years. It was found that over the whole period

dN d*N
e hile — .
7 > O while o <O .
(i) What does this tell you about the number of vehicles in Sydney over this

time?

(i) What can be said about the rate of change in the number of cars in Sydney
over this period of time?

(iii) Make a neat sketch of N against t.
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R

P(3, 4) is a point on the circle
2% + y? = 25. Find the length
of the minor arc PR correct to
3 significant figures.

(e) Given the function f(z) = we~*" show that this is an odd function.
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Marks
Question 6 (15 marks)

< 60 m
(a) A
. . -
‘f ;E gl =
S 0| o
Nej ©

/ 6-9m -

e

The diagram represents the cross section of a stream which is 60 m wide. The
depth of the stream was measured at 10 m intervals from bank A to bank B. Use
the trapezoidal rule to approximate the area of the cross-section of the river.

z

In the diagram, P (275, %) is a variable point on the branch of the hyperbola

2y =4 in the first quadrant. The tangent at P meets the y-axis at A and the

z-axis at B.

(i) Show that the tangent at P is t*y = 4t — z.

(ii) Let the square of the length of AB, i.e. (AB)?, be denoted by W. Find the

minimum value of W. ,
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(c) A patient sick in hospital is being treated with a new medicine to fight bacteria

present in the bloodstream. The number of bacteria present, N, ¢t hours after

the medicine is administered is given by the equation N = Be %% where B

is a constant.

(i) Show that the rate at which the number of bacteria decreases is proportional
to the number of bacteria present.

(ii) After & hours the number of bacteria has halved. Find the value of h (to
one decimal place).

(iii) After 36 hours the number of bacteria is estimated at 5 x 10*. Find the
value of B (to the nearest whole number). o S

(iv) The patient is discharged when the number of bacteria reduces to 10000.
When can the patient leave hospital? (Use the value of B found in part (iii)
and answer to the nearest whole hour)

End of Paper
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SECTION A, 200b HSC TASK O, MATHEMATICS

QUESTION ONE
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% gcTioN A,200b, NSC TASK A3 MATHEMATICS |

QUESTION ThO .
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SECTION A, 2000, HEC TRER#'D MATHEMATICS .
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