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SYDNEY BOYS HIGH SCHOOL
MOORE PARK, SURRY HILLS

2004

YEAR 12

HIGHER SCHOOL CERTIFICATE
ASSESSMENT TASK # 3

Mathematics

General Instructions Total Marks - 90
* Working time — 2 hours. » Attempt Sections A-C
* Reading Time — 5 minutes. » All sections are oéqual value.

*  Write using black or blue pen.

» Board approved calculators may
be used. Examiner:  P. Parker

» All necessary working should be
shown in every question if full marks
are to be awarded.

» Marks may not be awarded for mess
or badly arranged work.

* Hand in your answer booklets 3n
sections.

» Start eactNEW section in a separate
answer booklet.

This is an assessment task only and does not rmeitgssflect the content or
format of the Higher School Certificate.



Total marks — 90
Attempt Questions 1 — 6
All questions are of EQUAL value

Answer each section in a SEPARATE writing bookettra writing booklets are available.

SECTION A (Use a SEPARATE writing booklet)

Question 1 (15 marks) Marks
€)) Write down the value ofos1E, correct to 3 decimal places. 1
(b) Find J (3x2 +1) dx L
(© Sketch, showing intercepts with the coordireates, 2

y=2cosx for 0 x<2mr

(d) If f(x)=3cos X, find the exact values of
T
. i 2
o 2]
T
N i 7T )
(i) [6)
T
gl TT )
(i) [6)
(iv) J ° £ (%) dx 2
0
(e) The diagram below shows a sector of a cirdlke @entreO and
radius 4 cm andJ TOS :g.
0 %
;
0] Find the length of the aiST. 1
(i)  Find the area of sect@ST, leaving your answer in terms af. 1
(i)  Hence, or otherwise, calculate the shadeshaorrect to 2 1

decimal places.



Question 2 (15 marks)

(@) Find the equation of the normal to the cuwe 4Inx at the
point wherex=1.

(b) Simplify €.

(© The displacemenk fn) of an object (at timesecs) is given by

the equation
x=t>-15"+ 48 - 2¢

@ Find expressions for the object’s velocity auteleration.
(i)  Find its initial displacement, velocity andceleration.
(i)  When is the object at rest?

(d) Using the Table of Integrals provided, finé #xact value of

m

Jgseczx tan dx

0
(e) Which of the following areas is larger? Jysyibur answer

Area 1 is bounded by =105+ sinx, X axis,
x=0andx=rr .

Area 2 is bounded by =105+ x*, x axis,
x=0andx=rr.

Marks

2



SECTION B (Use a SEPARATE writing booklet)

Question 3 (15 marks) Marks
@ Find & given
dx

(i) y =e “tanx 2
(i) y=In(x“)+(|n x)* 2
X
il = 2
(i) y=1—

(b) The diagram below shows the graphyof €72, together with a

tangent lineAP.
B is the point(3,0) andP is the point(3,e”)

y

X
() Find the equation of the tangek®. 2
(i)  Show thatA has coordinateél, 0). 1
(i)  Hence, or otherwise, find the shaded area in tefmes 2
©) Find J (Edj dx ?
X e

(d) Differentiate In (ezxz) 2



Question 4 (15 marks) Marks

(a) The height of the tide at Sunset Beach camdwdelled by the
equation

H:4+Zcos%t,t>0

whereH is the height of the tide in metres after tinfeurs.
(i) Find the rate of change of height of the tadier 10 hours. 2

(i)  State whether the tide was an incoming ogoiurtg tide after 10 1
hours (give reasons).

(b) “Whilst the price of houses continues to increase, recent moves
by the State Government aimed at reducing the price of houses
seem to be taking effect.”

Given thatP is the price of houses in Australian dollars, what
does the above statement say about:

o dP, 1
0 4
. d’P
ii ? 1
(ii) e

(c) The rate of decay of a radioactive elemeptaportional to the

massM of the radioactive element present. The process is
described by the differential equation

dd—l\:l =-kM , wherek >0

()  ShowthatM =M e™ satisfies this differential equation where
M, is a constant.

(i)  Fifty percent of the original mass of the i@active element 2
Strontium 90 remains after 28 years. Show #at0[D247€.

(i)  How long will it take for Strontium 90 to day to 1% of its 2
original mass?
(d) The function f & = x°e*, wherex >0
()  Show thatf'(x) =e*x " (x-€). 3

(i)  Classify the turning point at = e. Justify your answer. 2



SECTION C (Use a SEPARATE writing booklet)

Question 5 (15 marks)

(@)

(ii)

(iii)

(iv)

v)

(b)

(i)

(ii)

The velocity of a particle traveling in a gjt line is given by
v=e"-4e m/s

wheret is in seconds ant>0.

Find the initial velocity and acceleration.

Find the value of when the particle is stationary. Give your
answer in the fornink , wherek is a constant.

If initially the particle is atx = 0, find an expression for the
positionx in terms oft.

Marks

2

2

Show that at =In4 seconds the particle is 9 metres to the right 1

of the origin.

Find the distance travelled by the particleha firstin 4
seconds

In the diagram below x( 3 R- #e" andv k )= R+ k¢€

u(x)=R-1+¢€"

V(x)=R+1-¢"

log, 2 X

[Note: Diagram is not drawn to scale> 1]

Show thatA, the area between the curvgx) andv(x) where
0<x<log, 2 is given by

A=2(1-log, 29

A solid is formed by rotating the area betweendineesu(x)
and v(x) whereO< x<log, 2, about the< axis.

Show that the volume of the solid generated/iRR whereA
is the area between the curves.



Question 6 (15 marks)

(@)

(b)

(i)

(ii)

(iii)

Evaluate

1
J (2x—ij dx
4 X=2

Express your answer in the forimk , wherek is a real
constant.

If f(x)=esin2x show thatf'(x) =0 whentan 2 = —%

The diagram below shows the graphfqfx) = € sin 2x for
x=0.

This graph intersects theaxis at the pointB andC. The point
A'is a local maximum.

y=f(x)

(o) Show that thex coordinates oB andC arel—ZT and 1

respectively.

(B) Find thex coordinate ofA, correct to 2 decimal places.

(o) If g(x) :%),(Se3x sin - 2* cos 2) show that
g'(x) =e¥sin 2x

(B) Hence or otherwise, find the area between thehgoép
f (x) = e*sin 2x and thex axis fromO to B.

End of paper

Marks



STANDARD INTEGRALS
( n 1 n+1 H
X'dx=—x"", nz-1, xz£0,ifn<0
n+1
(1
—dx=Inx, x>0
X

[ 1
edx==e™,a%0
a

[ 1 .
cosaxdx=— simax ,a# 0
a

) 1
sinaxdx=-—cosax ,az 0
a

sec axdle tarax ,
a

r

secax taraxdx:1 seax az O
a

(1

1. X
———dx==tan"=,a# 0
aZ+x a a
[ 1

X
dx=sin*=,a>0,-a<x<a

Ja?-x? a
J;dlen(xh/xz—az), x>a>0
d

Jxt-a?
1
_ x:In(x+\/x2+a2)
J'\/x2+a2

NOTE: Inx=log, x, x>0
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Section C

Question 6
1
(a J (Zx—ijdx
4 X—2 NB Inx iSONLY defined
:[xz—ln|x—2|]l_l forx>0
= -in}4) (- - 1-1-32)
=1-0-(1-In3)
=In3

ALTERNATIVELY using point symmetry about x = 2. Draw adiagram!

1 1
1 1 dx
2X———— ldx=| 2xdx—-| —
J—l( X—ZJ J.—l _lx_2 NB
" 5 dx _ ! dx -4 > dx
][ 2~ ")
-1

L X-2 4X—2 3 X—2

=0+[In(x-2)];

=In3-Inl
=In3
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