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YEAR 12 2016 ASSESSMENT TASK 3

MATHEMATICS EXTENSION 2

HALF YEARLY EXAMINATION

Time Allowed — 3 hours plus 5 minutes reading

WEIGHTING 30% towards final assessment

OQutcomes referred to: E2, E3, E6, E7, E8 and E9

Date Tuesday 27" April Morning Session

INSTRUCTICNS:

1. Attempt ALL questions.

2. Show all necessary working.

3. Begin each question In a new booklet.

4,'Mark values are shown beside each part. Total marks 120,

5. Nop-programmable silent Board of Studies approved calculators are permitted.
6. Place your teacher’s name on each booklet.

- 7. H'requested, additional writing booklets may be obtained from a supervisor on
request.
8. A table of standard integrals is provided at the back of this paper.

9. All necessary working should be shown in every question.
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Question 1. Use a SEPARATE page. Marks

(a) Each of the following statements is either true or false. Write TRUE
' or FALSE for ¢ach statement and give brief reasons for your answers.
(You are not asked to find the primitive functions)

sin’ #d6=0 2

N
—vin

1
[SAL]

) sin’ 9 d6=0 2
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Gy | e ax
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(iv) (sin® 8- cos*6)d6=0 . 2

S [ n

(b) Find the exact value of :

2x
' 2
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- ' e 2
RO log, =) . 2
1 X

(1) cos ' xdx =0 3
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Question 2.
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©
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Use a SEPARATE page.

Indicate on an Argand diagram the region in which z lies given both

|z—(3+i)[£3and w;—zn<arg[z:«~(1—!-i)]s-’-zz'- are satisfied.

Find the locus in the Argand diagram of the point P which represents the

complex number z where zz—4|z+z|=9.

Show by geometrical considerations or otherwise that if complex numbers

7 and z, arc such that |g)|=|z| then 352 s purely imaginary.

i 2

Ske' +h the circle C with Cartesian cquation x*+(y— 1)2 =1. The point B,

representing the non zero complex number z, lies on C.

{i) Express Z in terms of 8, the argument of z.

(i) Giventhat z = —1-, find the modulus and argument of z intermsof 6.
Z

- Show that, whatever the position of P on the circle C, the point P’ representing

z lies on a certain line and determine the equation of this line.
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Questien 3.
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Use a SEPARATE page.

Find: _[ cosec x dx by using the substitution ¢ = tang.

dx
Find:
" J‘ X (1 + xz)
Find: _f d . (Hint: use substitution #=+x*—-1).

Evaluate ZJ-:—~—1—~—--- gx . (Hint: use t results).
¢ 3+5c0sx

Civen that I, = J sec” x dx, where n = 2, show that
(n—10) 1, =tanx sec"*x +(n-2)I,, .

Z
Hence evaluate Isecﬁx .
g

Trinity Grammar School ~Marsematics Extension 2 - Half-Yearly Examination - Apri] 2010

]

Marks




Question 4.
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Use a SEPARATE page.

Given that z, =3-4, z, =2+ 5i, express in the form of a +ib, where 3, b are real,

(i) &)

2
1

@ &
Z

L]
@i B2
2

Given that for the complex number z, [4=2, argz= gg—,

write in the form of a +ib, where a, b are real,

&)

™

G 7

Draw a skeich of the region of the Argand diagram consisting of the set of

ail values of z for which 1<|z| <4 and %-:argzsz’f-

2—1)8+ 3i)

(3+9)

Reduce the complex expression to the form of a +ib,

where a, b are real numbers,
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Question 5. Use a SEPARATE page. Marks

4(2x-7)

(a) . The function ffx) is given by f(::):m.

@ Express f{x) in partial fractions. 2

(ii) Sketch the graph y = f{x) showing clearly the coordinates of any
points of intersection with the x-axis and the y-axis, the coordinates
of any turning points and the equations of any asymptotes.
(There is no need to investigate points of inflexion). 2

(iii)  Determine the area of the region bounded by the curve, the x-axis
and the lines x = 4 and x = 6, expressing your answer as a single
logarithm. . 2

" (b} Let f{x)=-x*+6x—8. On separate diagrams, using half a page for each,
and without using calculus, skeich the following graphs. Indicate clearly any
asymptotes and intercepts with the axes.

@M y=fE) 1

i y=|rE| | 1

@ ' =r6) !

()  p=—. 1
1)

@  y=e®. 1

(c) 6] Obtain the equation of the tangent to the curve Xt + y% =
at the point P ( X Yy ) on the curve, 2

i) This tangent meets the coordinate axes at Q and R. Show that
OQ+ OR = a for all positions of P, where O is the origin. 2
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- Question 9.

CY

®

Use a SEPARATE page.

The numbers a, b, ¢ are said to be in harmonic progression if their reciprocals

L i, 1 are in arithmetic progression, and b is then said to be the harmonic

E)
i b e
meanof a and c.

6] Show that the numbers 6, 8, 12 are in harmonic progression.

£1)) Show that harmonic mean of a and ¢ is equal to 236
a+c

@) Show that tan (A + g} =—cot 4

{ii) Use the method of mathematical induction to show that .

tan ((Zn + 1)%) ={-1)" forall integers n21.
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Question 7. Use a SEPARATE page. Marks

(a) The Anti-Bureaucracy Organisation wants to install a rectangular noticeboard
PQRS of fixed area A square metres in each of its offices. The noticeboard is
1o be subdivided by two thin strips of red tape PR and MN (where MN is paraliel
to PQ) as shown below,

A

P  —Q

Find, in terms of A, the dimensions of the notice board so that the length of
red tape used is a minimum. 7

) {i) Sketch the curve  9y® =x(x - 3)2 showing clearly the coordinates
of any turning points. 4

(i) Show that the area enclosed between the x axis and that part of the
curve which lies in the first quadrant between x =0 and x=3is

443 .

5 square units.
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Question 8, Use a SEPARATE page. Marks

@

()

In the diagram ABCD is a cyclic quadrilateral. E is the point on AC such that
ZABE = 2DBC. Copy the diagram into your work.

3] Show that AABE///ADBC and AABD///AEBC 6
{ii} Hence show that (4BYDC)+ (ADXBC)=(ACKDB) 4

In the diagram ABC is an equilateral triangle inscribed in a circle. Pisa
point on the minor arc AB of the circle. Use the result above to show that
PC = PA+ PB. 5

C

A\——’./B

P
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