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SEPTEMBER 2006
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YEAR 11

Mathematics (2 unit)
Accelerated

Total Marks — 79

e  Attempt questions 1 —4

General Instructions

° Reading Time — 5 Minutes
, e Questions are not of equal value
e Working time — 90 Minutes

*  Write using black or blue pen. Pencﬂ may
be used for diagrams.

¢ Board approved calculators may be used. .

*  Each Section is to be returned in a separate
bundle.

e All necessary working should be shown in Examiner: A. Fuller

every question.







Section A - Start a new booklet

Marks
Question 1 (20 marks)
(a) - Evaluate log, 16 1
(b)  Simplify "2 o 1
(c)  What s the exact value of sec? 2
(d) Differentiate the following:
@  (log,x) 2
(i1) tan(7 x) 1
8+x
(1)  log, 2
8—x
(iv) sin(e * ) 1
(e) The third term of an arithmetic series is 18 and the eighth term is 58.
@) Find the first term and the common difference. 3
(i)  Show that the sum to 7 terms s givenby S, =4n* —2n. ) 2
® In the diagram below, OAB is a sector of a circle with centre O. 2

The radius OA is 5cm and the arc length AB is 7cm.
Find the size of angle AOB to the nearest degree.
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(2) Find:
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Section B — Start a new booklet
Question 2 (20 marks)

(@ The cost (C) of buying a house peaked in 2004 and then stabilised at a
~ lower level. What does this statement imply about:

i LS to 20047
@A) 7 prior to ;

2

C .
— in 20047

(i)

(b)
y A

y =Kz

"'-*‘X

When asked to calculate the volume of the solid generated when the shaded
area is rotated about the x-axis a student correctly found that the volume

was givenby V=1 f 9xdx

1) Calculate this volume.
‘(i)  Find the equation of the curve y = f(x).
(i)  Hence, calculate the shaded area.
() The gradient function of a curve is given by f'(x) = 3x* —12

1) Find the x coordinates of any stationary points and determine
their nature.

(i)  If the curve passes through the point (1,2), find its equation.
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(e)

®

Find a primiti f .
primitive o T2

From a straight line AB 30 metres long perpendicular offsets are
measured in both directions, at equal distances to two boundary lines
as shown.

P B

26m 37m 30m
A B
| 25m , 27Tm 24m

Using Simpson’s Rule find an approximation for the area enclosed
between the two boundaries.

A man invests $1500 at the beginning of each year in a superannuation - -

scheme. If the interest is paid at a rate of 8 % p.a. on the investment

-compounded annually. How much will this investment be worth after

20 years?




Section C — Start a new booklet

Question 3 (21 marks)

(a)

(b)

(d)

©)

The position x in centimetres of a particle at a time ¢ seconds is
given by x = 6sin3t. :

) Find the range of values x can take.
(1) ~ When does the particle first come to rest?

(iii)) ~ What is the total distance travelled by the particle in the first 6 seconds?

The size of a colony of ants is given by the equation P = 5000e"
where P is the population after ¢ days.

)] If there are 8500 ants after 1 day, find the value of &
correct to 2 decimal places.

(ii) What is the size of the colony after 3 days?

(iii)  On what day will the colony triple in size?

In the diagram below, PQRS is a rectangle with PQ =40 cm and

SP =10 cm. The shaded portions are cut away, leaving the parallelogram

KLMN. QL = SN =x cm and QK = SM = 4x cm.

P K

U]

@) Show that the area of the parallelogram KLMN is given by -
A =80x —8x*

(i)  What is the domain of x ?
(iii)  Find the maximum area of parallelogram KLMN.

An infinite geometric series has a first term of — 3, a common ratio
of , and a limiting sum of 4r. Find the value(s) of 7.

If y=xe*

dy
. g Y
@) Fin e

1
(i)  Hence, evaluate Lxe"dx




Section D - Start a new booklet

Question 4 (18 marks)

(2)

(b)

©

(i) -~ Differentiate y =log, (cos x)

(ii)  Hence, find jtanxdx

(iii))  Sketch y =1+tanx from x = ~§ to x = % clearly showing the

x and y intercepts and any asymptotes.

(iv)  Using the integral in (ii) find the volume generated when the area
T
‘ under the curve y =1+tanx from x =0 to x = 7 is rotated about

the x-axis.

A, and B, are two series given by
A, =1*+5+92 +13%+......+4n-3)’
B =3"+7"+11* +15" +......... forn=1,2,3,4,5, .....

@A) Find the nth term of B, .
(i) IfS,,=A —B, provethat S, =-8n°
(iii))  Hence, or otherwise, evaluate

101> =103% +105* —107*+.......... +2001% — 20032

lo
The graph of y = EeX is sketched below. The point P is a maximum
X

turning point.

P

P

I

() ' Find the coordinates of P.

(i)  For what values of 4 are there two distinct solutions of the equation
log, x —h 9
x
(iii)  For what values of & are there two distinct solutions of the equation
log, x
x .

ke ?

END OF EXAM
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STANDARD INTEGRALS
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n+l1
J'l.dlenx,x>0
x
[ o l &
e“dx=—e",a#0
J a
[
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cosaxdx=—sinax, a#0
J a ‘

t 1
sinaxdx=——cosax, a#0
J a

1
(sec2 ax dx=—tan ax,
J a

1
secaxtanaxdx=—secax, a#0
P .

L

J' 1 dx=ltan_1£,a¢0

@ +x? a a

L X
dx =sin~ ——, a>0, —a<x<a

1 dx = (x+\/x —-a ) x>a>0
Jx?

(_.2 —dr=mn(x ¥
JNX +a

NOTE: Inx =log,x, x>0
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