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Section I

10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

Shade the correct response on the multiple-choice answer sheet for Questions 1-10

Each question is worth 1 mark

dy

1 If sinx=¢" for O<x<r, whatisd—intermsofx?
X
(A) —tanx
(B) —cotx
(©) cotx
(D) tan x
1 1
2 If n is a non-negative integer, then J x" dx :J (I-x)" dx for
0 0

(A)  nmeven, only
(B)  modd, only
(C)  non-zero n, only

(D) alln

30 %f(x) ~ g(x) and %g(x) = /(x*),then j%f(f) -

(A) X f(x*)+x'g(x")
(B)  9x'g(x)+3x7f(x)
(©) /(") +3x°g(x")
(D) 9x*f(x°)+6xg(x?)
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Ifszcosx dx=f(x)—J2xsinx dx, then f(x)=

(A)  2sinx+2xcosx+c
(B) x*sinx +c
(C)  2xcosx—x’sinx+c

(D)  4cosx—2xsinx+c

Evaluate 1&%
A 0
B) 1
<o 2
O 4

J3 x2—2x+4dx _
. x+1

(A)  —2+7In2

(B) In2
() 72
(D) 2+7In2

Question 7 commences on the next page
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(x—-D(x+3)
NS il
4 x+3
®) L3 ]L,
4 x—1

(©) %ln|(x —D)(x+3)|+c

(D)  In|(x=1)(x+3)|+c

Which pair of equations give the directrices of the hyperbola defined parametrically by
x=>5secH, y=2tand?

1
(A) X —iE

25
(B) X —iE
(©) y= i%x
D) »y= i%x

. V4
Let z represent a complex number with argz = 3 and | z | = 2. The argument and

2
modulus of the complex number il respectively are
z

o 5
©
® 2
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Section II commences on

Page 5 of 12

the next page

10 y
2 o0
—— R R ¢
-10 -8 -6 -4 -2 2N\4 6 8
2 F= 2
y=r) |
4+
The diagram above represents the graph of y = f(x).
C 1
Which diagram below best represents the graph of y = ?
f(2x)
(A) (B)
y y
2 \\/ 4 7
— — I X */\\
=4 =3 \\ y 4 2
: : : —— X
6 4 2 2 4
44
(©) (D)
y y
24 !
|
: : : : X : : | — >
7 2 _ 2 -6 -4 -2 s 2 4
|
214 |
4 | ‘\% 1
End of Section I



Section I1

90 marks
Attempt Questions 11-16
Allow about 2 hours and 45 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In Questions 11-16, your responses should include all relevant mathematical reasoning and/or
calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet

(@) Letz=5+5 and w=2+i.

Find:
(1) 2z+3w ; 2
(i1) z(w-1); 2
(i) =, 2
w
(iv) argz-—argz. 1
.\ 6
(b) Using De Moivre’s theorem, simplify the expression % 3
—1i
(c) If w is the complex cube root of unity, evaluate (1—3w+ @’ )(1+ w—8aw°). 2
(d) Sketch in the Argand plane the region satisfying the following pair of inequalities 3
simultaneously.
|z-1-2i| < 2
7 /s
—<argz<—
4 8 2

End of Question 11

Please turn over
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Question 12 (15 marks) Use a SEPARATE writing booklet

(a)

(b)

(c)

(d)

Using De Moivre’s theorem or otherwise, find all six roots of the equation
6
z° =—64.

T

2
Evaluate J sin® x dx.

(i)

(i)

(iii)

0

Find real constants 4, B and C such that

x2+x+1=£ E C
2437 x xr x+3

2
Hence, find JLX-H dx.

X +3x2

Express x” + x +1 in the form (x + )’ +c, where b and c are real numbers.

Hence, by using your result in (i) and the table of standard integrals or
otherwise, find:

f%dx
X +x+1

. d. . o X
Find j x using the substitution ¢ = tan—.
2 +sinx 2

End of Question 12

Please turn over
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Question 13 (15 marks) Use a SEPARATE writing booklet

(a) The variable point P(ct, %) lies on the hyperbola xy = c’.

(1) Prove that the equation of the tangent to the hyperbola at P is given by:
x+ yt* =2ct

The perpendicular (from the origin O) meets the tangent at P, at the point V.

3
(11) Prove that the coordinates of N are given by (12%, 12c_tt4]
+ +

(iii)  Prove that the locus of N as P moves on the hyperbola is the curve defined
by (x* + %) =4c’xy.

(b) NOT TO SCALE
A
B
S C
D
<
0 P R

In the diagram, ABCD is a cyclic quadrilateral. P is a point on the circle through 4,
B, Cand D. PQ, PR, PS and PT are the perpendiculars from P to AD produced, BC
produced, CD and AB respectively. Copy this diagram into your writing booklet.

(1) Explain why SPRC and AQPT are cyclic quadrilaterals.

(i)  Hence show that ZSPR=/ZQPT and ZPRS = ZPTQ.
(iii))  Prove that ASPR || AQPT.

(iv)  Hence show that:
(o) PSxPT = PO x PR,

PS x PR SR’

® POxPT QT

End of Question 13

Please turn over
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Question 14 (15 marks) Use a SEPARATE writing booklet

(a) The diagram below represents the graph (not to scale) of f(x)=cosx in the interval
—-T<XST.

y

S
S
=]

On separate, one-third page number planes, sketch the graphs of the following:

i  y=rG

(1) y=—r—0x
=-3)

i)y = f(x)
(v)  y=Inf(x)
™ y=srxD

(b) A locus definition of an ellipse is given by PS + PS'=2a, where P is a variable
point (x, y) on the ellipse and S and S' represent the foci of the ellipse and | a | is the
length of its semi-major axis. Suppose P is represented by the complex variable
z=x+ yi, where x and y are real numbers.

Using the above statement or otherwise, find the eccentricity and the Cartesian
equation of the ellipse determined by

lz=1|+|z+1|= 6.
(Leave your answer in the Standard form)
End of Question 14

Please turn over
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Question 15 (15 marks) Use a SEPARATE writing booklet

(a) If z isacomplex number so that|z|=3 and argz= %, mark clearly on the

same Argand diagram the points represented by the following complex numbers:

(CV I

() -7z

(i) 2z

(v) Z+z  and
v) -z

(b)  Sketch the locus in the Argand plane of the variable point z, where z = x+ yi such
that | z—1|= Re(z) and state the locus of z in Cartesian form.

2 2
yoox
¢) For the hyperbola H: ——-—=1,
(c) yp 2 12
(o) Find:
(1) its eccentricity;

(i1) the coordinates of its foci;
(iii))  the equations of its directrices;
(iv)  the equations of its asymptotes.

(5)) Sketch the graph of H, showing the features above including its vertices.

X

2 1
(d) FindJ °dr.
1

End of Question 15

Please turn over
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Question 16 (15 marks) Use a SEPARATE writing booklet

(a) The points P and Q with respective parameters € and 6 +§ both lie on the ellipse

2

E: =1.

+

|

(1) Show that Q has coordinates (—asin@, bcos ).

(ii))  If Ois the centre of the ellipse E prove that OP* + 0Q* = a’ + b".

2 2
(ii1))  Show that the midpoint M of PQ lies on the ellipse x_2 + Z—z = %
a

(iv)  State the equation, in parametric form, of the tangent at P on E.

(v) Determine the point of intersection 7 of the tangent at P and Q to E.

2 2
(vi)  Show that T lies on the ellipse 2—2 + % =2.

(b) The sum of the first £ positive integers can be written as

1+2+3+...+k=m.

Given that 7 is a positive integer prove that the sum of the integers between 1 and
155 inclusive which are not divisible by 3 or 5 is 60n°.

~(k+1)

(c) If sin(x — @) = ksin(x + 0), show that tanx = tan 6.

(11) Hence, for k =% and € =210° solve for x in the interval 0° < x <360°.

End of Question 16
End of paper
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r

r

1
va2 —x2
N
sz —a2
N
Vxt+a?

Note

STANDARD INTEGRALS

( 1
x" dx = x™, n#z-Lx#0,ifn<0
J n+l
(1
—dx = Inx , x>0
J X
( 1
e™ dx = —e™, a#0
J a
r
cosax dx = — sin ax, a#=0
a
R
sin ax dx = ——cosax, a#0
a
R
sec” ax dx = —tanax, a=0
a
1
secaxtanax dx = —secax, a=#0
a
1 1 X
J ——dx = —tan' =, a=#0
a +x a a

.o X

dx = sin” —, a>0, —a<x<a
a

dx = ln(x+\/x2—a2) x>a>0

dx

= ln(x+\/x2+a2)

Inx=1log,x, x>0
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Section 1

10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

Shade the correct response on the multiple-choice answer sheet for Questions 1-10

Each question is worth 1 mark

1

2

3

If sinx = e’ for 0<x <, whatis % in terms of x 7
(A) —tanx /‘? ’6&, ( AArA ’)L«)
(B) = —cotx "
< 7 : _._._..-—-M
‘ ©) | cotx Sins o
(D) tanx = (rf v
|
i |5 "
0
T
/
1 1
If n is a non-negative integer, then J x" dx =J (1-x)" dx for
1] 0
. = 8 A
(A)  neven, only RHS = .S: G— *) of
L= I—-» .- = —of
n odd, only
® s LM »® =o/ = / e
(C)  non-zero n, only xX=!, U=o0
{
) | alln f@—y“dz=f°.,,~-du
> - P
At . il =
#ff(")"' = (" oty
nt 1y | '/ o
. (, ") I = “n+1. . ) 5
T lne) O ’f‘;m”c(w
it £ /(x)= g() and -2 = /() then £ ry

Grvem £i0d=gew o £l(x)= 9(x)

(A) 6 f(x)+x7g(x") ﬁ’(") — P{Yg),'_ﬁ"&l,’ — l(}LSJ
@) 9x'f(x’)+3x’g(x") (oA 7: fg[x’) o } ~§’((é}j)
! / ol Y
©  9x'f(x*)+3x'g(x") Y= 3x* £ (>ct) b E0)
o 3). b+ 33" £C) 3x”
D ( Ox' £(x*) +6xg(x") fj = £l :
( f_) ) ! ’ = x er"(/ua) + (9)6{9(76)

Page20(12 g Fixt) éxg(x})



If szcosx dx=f(x)—J2xsinx dx, then f(x)=
At u-= tt dy= ¢33 X
adm=2r V= Siax
= = uv'f:/d"-'-'
= »?* ;,My . Px;wmcdz
2y

(A) 2sinx+2xcosx+c
(B) | x*sinx+c
(C) 2xcosx—x"sinx+c

(D) 4dcosx—2xsinx+c

Evaluate liml——g—qu—@—ﬁ‘ = . 1{2'79
- x—=0 4x | "qo
Ay O
}—L» . /etM ,eM~ S;lm\ 2
/ ® | 1 =0 ‘“;,x, T
© 2 . [ X/
(D) 4 - /

3
) xl;ixwd 6‘- ¢ T dx (/fa;fdawsm——
'ij _217ln2 'E e MPQL )
= _%_ 3¢ +74~ (Y,H) l
4 -

(B) In2
@+t ~L 3— T7L6)

(C) 7In2
’%7_
(D) 2+7In2 = —2 4+ T4

a—
—

Question 7 commences on the next page
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7

Find J
(x—1)(x+ 3)

—_

=
|

—

1 x+3
B —In

+c

(©) %ln|(x ~D(x+3)|+¢

(D)  In|(x=1)(x+3)|+¢c

A —In| ——1|+ B
()k4nx+3 ¢

il
‘-r el

. x+3
{_f [ [~ - A~ lxr&[]
NB - A 4 é = l
X—1 7+ 3 Ge-n(x3)
ACcHs +&x- ') = |/
(et X = — A=

J ek

w=—3 — A = ")’c‘..

Which pair of equations give the d;ggg;rlces of the hzgcrhola defined parametrically by

x=5secl,y=2tmb? (QA> b) - Y =
x - 25 3 f
1
A =t -+ A = 5
B =75 = & =
® [ r=t2 LY = a* (e*~) e>|
X =3I
:/?; 4‘- ;-:25" (gel)
2 E. 2 + 1 "'62'
© y=*_x 25
5 62.-:: %‘2‘?{/ ) '6:%1
@ =33 = £5 _ _ e,y
V2L X

Let z represent a complex number with argz = —% and | z|=2. The argument and

2i " : o
imodulus of the complex number —;— respectively are Z — 2 s ( 73)

Sz 1
(A) %3
7 1
T

= 5 =3 &)
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10

1 | | "

-10 -8

6 -4 -2

—t———1 ’
\‘ *Sq»eskoee bt

ym.. s

X - Q%"OL\.MJ'CQ ore '\RW

ad- wtas et )
y Y- mvall-wJ .
- L&d' V- Aag s
The diagram above represents the graph of y = f(x). i o‘{ x= ©.
1
Which diagram below best represents the graph of y = ? ,
SRS f(2x) - / c ‘
(A) B)
y Y
2 fU 'l
- = — - E x ——‘/’/}
ey = ““\ . 4 2
f I f A f > X
-6 -4 -2 2 4
44
©) )
y y
24 A
| t f I X I f i —— | —> X
=3 | > 6 -4 2 2 4
|
=2 M- i
| = .
41 6+

End of Section 1

Section II commences on the next page
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@) () 2z +3 = A(5+5¢) ¢3(2-5)

O +100 + & -3¢

b +7¢

E+69)(1+)

= $+850+86.-5

: : = 1o

“D _:2—.-'-: 5486 _(-5-#&5&)(:2 c)
W 24 L C-QHJ(“Z-,)

lo -8 +loc+ 5
4+ [

= 1§ +5¢

T

= 3+¢

) Gega - w9E - m()m"@

(—og2) = 7
7 = .ZL

b (1+730)" _ Qo)
”(,,.Q‘f (,Vr‘w.(_g))

= 260 &u\?.rr

220,-(——79
= 27 & 1
= 16 x(-r)
- -1( .

(Y

&
N
z
\_1/
I

I
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== G
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H'f'
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4 z2b=-64
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AN
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-
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>
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n C-_ 77
(9’6%" = 2 = Axixy +Bx4+C
(.0/, S = .
~ 4 A 4—%..}_%?

= A= %
’ (A,B,c) = (32,', '%/:5'
) f)o2+x4/ J :f% vtz
s N x ~ ;_V-F%Of-z/
‘ﬁ/m(j
- 2
= g b=+ Tl e
0‘) £) 1Al = Wity -
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“ A
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= Hh 2xE) 4
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?3*%

Marker comments



2015 MAXX Half-Yearly Task 3 Suggested solutions

Qt;eStion ”)__Ca() “/F V(/

, 2 4t
s da= e

2 4 Sna

Marker comments

= | C ot
f).+_%_*=_ 144€" o

l4+£%
= f l Al
£+ £+ ]
_\_%)ta\u._l[z Cgﬂk)] +C in\/(_uj

2 67 @ tD 4 /
\/‘5 — %

\i

H




2015 MAXX Half-Yearly Task 3 Suggested solutions

Question tg
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