


3.

Which of the following is used to calculate the area of the shaded region

The shaded region shown in the diagram below is bounded by the functions, y = x% — 3 8. If Ing=5 and Ink =9 [ind the value of In(gh?)

and y = 2x.

) 2 (x* -3 20)dx
(B) f](x’- —3+2x)dx
© [P (2x—x*-3)dx
) [ (2x—-x7+3)dx

Evaluate

5
Z;(zr +4)

(A) 24
(B) 36
(C) 50
o 72

Solve {2a + 7] > 9
Ay a>-8a<1
(B) a<-8a>1
(C) a>-8 and a<1
(D) a<-8 and a>1

(A) 6.003887067
(B) 23
© 86
(D) 90

9. For the part of the function which is shown, which of the following properties are trus?

¥

-5

(A) fiix)>0and f"(x) >0
(B) fx)=0and f'(x)>0

(C) Flx)<Oand f'(x) #0
D) fxYz0and f(x) >0

10.  The equation of any line that passes through the point of intersection of the lines,
3x+2y+1=0 and Sx+y+ 3 =0, can be written in the form

3x+2y+1+k(Bx+y+3)=0

Using this equation, an expression for the pradient of such a linc is
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8k
(A) 3
-8k
(B) 3
345k
© 2+k
3+5k
®) 2+k
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SECTION II 90 MARKS

INSTRUCTIONS

> Answer all questions on the writing paper provided
» Allow about 2 hiours and 45 minutes for this section
> Begin each question on a new page.

¥ Show all necessary working.

Question 11 (15 marks) BEGIN A NEW PAGE
— x2+10x421
implify ———

(a)

(b)

]

@

(e)

(3)  Show that the sequence below is arithmetic
4,9,14,19, ...

(if) Hence find the sum of the first 100 terms of the series

IELwﬁ b, find the vat feand b
'\/f'l"l_a 5 S1HM € values o1 & an A

Find the equation of the tangent to the curve y = x% — 4

at the point where x = 2. Express your answer in gradient intercept form.

The peints A(2,0), B(6,2) and C{7,0} lie on a number plane.

(i)  Draw a neat [abelled diagram that shows this information.
(i) Find the gradient of side AB and the gradient of side BC.
(iii) Explain why AABC is a right angled triangle.

(iv) Hence or otherwise, find the area of AABC.

Marks
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Question 12 (15 marks) BEGIN A NEW PAGE Marks
(a) Evaluate Jf(ZJc3 —9)dx 2
(b) What is the exact value of cos;—r + sing ? 2

Answer as a single fraction.
{g) Salve  Scosa = —4 where 0 <@ < 2w, Answer coirect 2

to 2 decimal places.
(d) In the diagram betow, the circle ¥? + y* = 4 and the linc v = +3x

are shown. The point £{2,0) is one of the x-intercepts of the

circle and the point 4 is the point of interscction of the line and

circle, as shown on the diagram.

Y
O L x
B(2,0)
NOT TO SCALE

(i)  Show that LAOB = § 1

(ii) Hence find the area of sector AOB. 1

(i) Find the perimeter of sector ADB. H
(e} Differentiate

i) costx 1

iy x?tanx 1
f) Find the area bounded by the x-axis and one period of the 2

curve ¥ = sinx.
(2 Sketch the region y > x% and y < 4. 2
2012 CTHS YR 12 MATHEMATICS AP4 Page s



Question 13 (15 marks) BEGIN A NEW PAGE

(a)

®

{c)

An annulus is 2 2 dimensionai shapc formed when a small
circle is removed from the centre of a larger circle. In the
diagram the radivs of the inner circle is Rem and the radius
of the outer circle is 1em larger, that is (R + 1)em.

J A $Rcm I{vajcm

(i}  Show that the area, 4, of the annulus can be given by
A=2rR+m.

" l"'ddA
(638} in. 4R

(ifi) The radius of the inner cirele is increasing at a ratc of
2emfs. Find the rate of increase of the area.

During construction of a building the height of the buiiding,

is given by the equation H =t — (£t — 10)* + 100, where / is
measured in metres and 7 is the number of months since construction

began.
Determine the rate that the height is increasing after 3 months.
A particle is subjected to external forces, such that its

displacement, x, is given by the equation x = 4¢3 — 32,
where displacement is given in metres and time in seconds.

(i)  Find expressions for the particle’s velocity, %, and
acceleration, ¥.
(ii)  Find the acceleration of the object at t = 5 seconds.

(iii) Find the time when the object is stationary and its
position at this time.

iv)  When is the particle accelerating in the positive direction?

Question 13 continues next page

Marks

2012 CTHS YR 12 MATHEMATICS AP4

Page 6

Question 13 continued

(@ The velocity, 1 m/s, of an cbject is given by the equation,
X =5t-+1L
(i}  Find an equation for the displacement of the object if it 2
has an initial displacement of —8 m.
(i1) Hence find its displacement after 10 seconds. 1
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‘ Question 14 (15 marks)

(a)

(b}

()

BEGIN A NEW PAGE

Differentiate with respect to x.

i) y=e*
@ y=(e-7)
(ili) y=Inv3x—9

(v) y=log,5x

At the start of January 2008, Jin placed a number of fish in
the dam on her farm. Over time the number of lish increases

such that the rate of change of the population, g—? .

the population, P. Thatis ‘;—: = kP, where k is a positive constunt.

is proportional to

(i}  Show that an expression for the population can be written in
the form1 P = Ae®".

(i1)  If Jininitially placed 10 fish in the dam, find A.

(i) At the end of 2009, there were 300 fish. Find the vatue of k,
correct to 3 significant figures.

(iv} Hence, estimate to the nearest 1000, the number of fish that wiil

be in the dam at the end of 2012.

Evaluate dx. Leave your answer as an exact value.

2 10
1 Sx+8
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Marls Question 15 (135 marks) BEGIN A NEW PAGE Marks
(a) Trevor took out a loan of $15000 to buy a car. Each month
1 he is charged interest at 1.5% per month and makes a payment
of M at the end of the month. A,; is the amount that Trevor
5 still owes at the end of the nt" ;nonth.
(iy By first finding expressions for Ay and A, show 2
2 that Ay = 15000 x 1.015% — M(1.015% + 1.015 + 1).
2 (ii) Hence write an expression for A, 1
(it))  How much does Trevor need to pay each month to repay the 2
loan in 36 months?
b ! Differentiat 1 1
(b) (1) ifferentiate -y
) Hence find [ —o— g 1
1 (if) ence fin 7x212)2 X
1 (c) For the function y = 2x3 — 3x% — 12x + 18, find
2 (i)  The first and second derivatives. 1
’ (i) Find any stationary points and determine their nature. 2
(il1} Find the point of inflexion. 1
(i¥) Find the intercepts. 2
3 (v} Hence sketch the funetion showing these features, 2
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Question 16 (15 marks) BEGIN A NEW PAGE Moarks

8 420 o )
(a) Evaluate J-q. —x'-dx by using Simpson's rule with

5 function values.

(h) The diagram below shows the right hand side of an odd function, f(x).

X 15

'
'
'
1
]
'
i '
‘
'
'

(i) Copy or trace the diagram onto your writing paper and 1
complete the left hand side of the graph.
(ii) Hence evaluate _[_:'2 Fl)dx. 1
©) The area enclosed by the curve y = vx + 1, the x-axis and the
line x = 3, is rotated around the x-axis 2
A .
| /
2T/
% 7 4 x
2l
Find the exact volume of the solid formed.
Question 16 confinues next page
Page 10
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Question 16 continued

{d) In the diagram below, ABCD is a rectangle. The point X is
the midpoint of AB. The line AC meets XD at Y.

Not to scale

L c

(i} Provethat AAXY and ACDY are similar. 2
(1) Show that CY = 24Y. 1
Question 16 continues next page
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