Marks
Question 1 (12 marks) START A NEW BOOKLET
SCHOOL (a) Evaluate In27 correct to two decimal places. 2
' )
(b)  Solve [x+4|=1 2
2

() Solve the simultaneous equations

3x—y=-7
Sx+2y=3

(@ By rationalising the denominator, express 3 8 5 in the form a+5/35 2

(e) Pind a primitive function of 2+ ;12— .

®

yeneral T

Z
. « Zen, NOT TO
5 =  Reading time — 5 x;inutes SCALE

Y s iting 4 :-hours

. d be attempiy
Total Jg;mrks available - 120

An appiOygig}l’é\ﬂator ey s used In the diagram, MN is an arc of a circle with centre 0.
.A;Eable of standatrd intg;gi;ls can b

o The angle MON is jﬁradians. The radius ONis12 cm.
All relex(gnt Worklng should be shown for each 12

quéstion
p

¢ Find the area of the sector MON.
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Question 2 (12 marks) START ANEW BOOKLET
(a) Find:
4x
i dx 2
® '[ x* -5
(D j sin2x dx 2
0
® ff
NOT TO
S5(0.28) SCALE
R
0(00.3)
P40 [0 T
The diagram shows the points P(-4,0), 0(0,3) and 5(0,28).
PQ intersects RS at right angles at the point R.
i) Show that the distance PQ is 5 units. 1
. . .3
(ii) Show that the gradient of PQ is 7 1
(iil)  Find the equation of the line PR. 1
(iv)  Hence find the x~coordinate of R given that the y coordinate 1
is 12,
) Find the coordinates of the point T so that OQRT isa 2
parallelogram.
(vi)  Find the area of OQRT . 2

Cranbrook School
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Marks
Question 3 (12 marks) START A NEW BOOKLET
(a) Differentiate the following functions:
63} (" +2x)° 2
(D) fanx p)
x
d*y
()  If y=2x"In(5x) then find e 4
©
NOT TO
SCALE
Tn the diagram, 4B is parallelto CD, 4B is 5 cm, BC is5om and
ZBCDis80°.
Copy or trace the diagram onto your answer paper.
) Find £BAC, giving reasons for your answer. 2
(i)  Hence find the length of 4C using the sine rule. Express 2
your answer correct to 2 decimal places.
Cranbrook School 2007 HSC Mathematics Trial Exam
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Question 4 (12 marks) START Marks Marks
uestion 2 marks ANEW BOOKL
ET Question 5 (12 marks) START A NEW BOOKLET
(a) The gradient function of a particular curve is 2x° +7x. Given that 2
this curve passes through the point (1, 6), find its equation. (8 Calculate the limiting sum of the infinite geometric series given by 2
(b) A company produces 3 tonnes of cheese in its first year of production, 2-1+=
7 tonnes in its second year of production and 11 tonnes in its third year ’ S22
of production. The company continues to increase its cheese production
by 4 tonnes each year thereafter.
' ®
@ How many tonnes of cheese did the company produce in its 1
18th year of production? (i)  Sketch the graph of y=x"—6 and label all intercepts with the 1
- . axes.
(ii)  In which year of production did the amount of cheese produced 2
for that first ?
or that year, first exceed 100 tonnes? (i)  On the same set of axes, neatly sketch the graph ofy= 'xl 1
(iii)  What was the total amount of cheese produced by the company 2
in its first 20 years of production? (i)  Find the x coordinates of the two points where the graphs 2
© intersect.
B C
(iv)  Hence solve the inequality X —-65< ]xl 1
A D
(©) A particular isotope decomposes such that its mass M kg after ¢ years
is given by
M =Ae™
NOT TO )
G E SCALE where 4 and k are positive constants. Initially, there are 3 kg of the
radioactive isotope and after 10 years the amount of the radioactive
isotope remaining is 2 kg.
@) Find the value of 4. 1
(i)  Find the value of k. Express your answer correct to 4 decimal 2
places.
F (i)  Find after how many years the amount of the radioactive 2
In the diagram, ABDEG is a regular pentagon. The points D and E isotope remaining would be 1 kg. Express your answer to
lie on the line CF and BC is paralle! to EG. the nearest whole year.
Copy or trace the diagram onto your answer paper.
@) Explain why <DEG =108° 1
(i)  Pind LCBD. 2
(iii)  Show that ABCD is similar to AFGE. 2
Cranbrook School 2007 HSC Mathematics Trial Exam
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Question 6 (12 marks) START A NEW BOOKLET
(a) Use the trapezoidal rule with three function values to find an 2
4
approximate value of _[L dx.
;x+1
®
y
A
X
z
6
The diagram shows the graph of y =sec2x between x =0and x = % .
The shaded region is rotated about the x-axis to form a solid of
revolution. Find the exact volume of the solid formed. 3
© ’
¥
A
/ > X
The graph of the function f(x) = x> —3x” +3x+1 is shown in the diagram.
@ Find f'(x). 1
(i) Find the coordinates of the stationary point. 2
(iiiy  Write down the values of x for which f"(x) >0 2
(iv)  Without finding f"'(x), write down the values of x for which 2
S>>0
Cranbrook School 2007 HSC Mathematics Trial Exam
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Question 7 (12 marks) START A NEW BOOKLET
® Find all the values of x if tanx=——\/% and 0<x<27 2
® T
! \A’ x
The diagram shows the graph of y = f"(x) for x> 0.
For this graph, we know that f'(x) = L where a is a positive constant,
ax
FO=1
and f(e*)=3.

o Find the value of a. 3

(ii)  Hence find f(x). 1

(i)  Hence or otherwise, sketch the graph of y = f (x). 1

(iv)  Bxplain why the equation f'(x)=0 hasno solutions. 1
()  Consider the function given by y =sin’ x

@) Copy and complete the following table on your answer paper 2

x| Z] =
sl I s | 4"
Yy
(i)  Apply Simpson’s Rule with five function values to find an
approximation to J : sin® x dx. Give your answer correct to 2
decimal places. 2
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Question 8 (12 marks) START A NEW BOOKLET

() Paula borrows $15 000 at 4% per quarter reducible interest. She pays
the loan off over 5 years by paying quarterly repayments of $R .
Let $4, be the amount of money Paula still owes after the n #h repayment

is made. ,

€))] ‘Write an expression for 4. 1
(i)  Show that 4, =15000x1.04" - R(1.04"" +...+1.04+1) 2
(iii) Hence find the value of R. 2

(&
< 6x —>
A 368 B T B
y
NOT TO
l SCALE
D« 4x »C

Four lengths of tape in the shape of a trapezium which has 4D = BC, are stuck to a
stage floor as shown in the diagram. The length of AB is 6x metres, the length of CD
is 4x metres, the length of DE is y metres and £DA4E =30°.

@ If the total length of the tape used is 50 metres, show that 2
Sx+2y=25.
(ii)  Hence show that the area, 4, of the trapezium is 2
4o125x 25%° .
2 2
(iii)  Find the value of x for which the area of the trapezium is 3

amaximum. Justify your answer.

Cranbrook School 2007 HSC Mathematics Trial Exam
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Question 9 (12 marks) START A NEW BOOKLET

(2 T
y=x+1

\ y=—x"+3x" +x~3

The diagram shows the graph of y = —x* +3x% + x—3 and its
tangent at the point B where x =2 . The point 4(-1, 0), is a point
of intersection of the graph and the tangent.

@ Use caleulus to show that the equation of the tangent at point 3
Bisgivenby y=x+1.

(i) Calculate the area of the shaded region. 3

(b) Consider the function y =1—-2sin2x

(63) Find the value of y when x=0. 1
(i) Find the first and second derivatives of the function. 2
. a’y T
(i)  Find the value of —- when x=— 1
dx 12
(iv)  Sketch the curve for the domain —z<x<x 2
Cranbrook School 2007 HSC Mathematics Trial Exam
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Marks
Question 10 (12 marks) START A NEW BOOKLET
T
[\/ﬂ \/ "
The graph of y = 2cos(2x +%) is shown over two complete cycles.
Find the value of 5. 1
¥ z ¥ T
Given that [2cos(2x o Hn=8, find [2 cos(2x+)d 2
9 0
without using calculus.
. 3 . 2z
One solution to the equation 2cos(2x +E) =43 ,is x= 3 3

(i)

Using the graph or otherwise, find the other three solutions
to the equation between x =0 and x=b5.

Cranbrook School
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Marks
(b) At abeach house, the only water supply comes from bore water which
has to be pumped into a tank using a hand pump. Each day, the owners
of the house, Bill and Gwen, pump for a total of 60 minutes. Gwen
always pumps first and then, with no delay in between, Bill takes over
until the 60 minutes is up.

The rate at which Gwen can pump the water is 71% litres per minute,
i

where ¢ represents the number of minutes after Gwen began pumping.

Tp

The rate at which Bill can pump the water is +10 litres per minute,

where ¢, represents the number of minutes after Bill began pumping.

@) Explain why, according to this model, the longest time for 1
which Bill could pump is 60 minutes.

(ii)  Given that Vis the total volume of water pumped by the pair 3
and T represents the time, in minutes, that Gwen pumped for,
show that
T+5 T?

¥V =1001n(——2) + 300 ——
5 12

(iii)  Hence find how long Gwen should pump for if the volume 2
of water they get into their tank is to be a maximum.
Express your answer to the nearest minute.

END OF TRIAL EXAM
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