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TRIAL EXAMINATION

‘Mathematics Extension 2

General Instructions

o Reading time— 5 minutes

s  Working time - 3 hours

o Write using black or blue pen
Black pen is preferred _

s Board-approved calculators may
be used

+ A tabls of standard integrals is
provided at the back of this paper

¢ In Questions 11-16, show
relevant mathematical reasonin
and/or calculations . :

Total marks — 100

10 marks
«  Attempt Questions 1-10 ‘
«  Aljlow about 15 minutes for this section

90 marks
s Attempt Questions 11-16

section

s Allow about 2 hours and 45 minutes for this’

STUDENT NUMBERNAME: -..covoeece. e

STANDARD INTEGRALS
: S R - ) ]
jx‘dx' =—x*", nx-1; x=0,ifn<0
. n+l
J’ldr =hhx, x>0
x
1 .
: je“dx =—e%, axl
S : a
1, ,
_[cosaxdx : =--ginar, a#{
a
i
_fsinaxdx =ﬁ;-cosa:c, a#Q
2 1
Isec ax dx =—fanax, a#0
a
1 .
Isecax tan ax dx =;secax, a0
I-—l—dx =—1-tan"£, a#0
a’+x* a a

.1 X
=ginlZ, a>0, -a<x<a

J'——l———-dx

I__—J;zlf;dx =1n(x+\fv szai), x>ax0

[ s =1n(r+«/x’—+?)

NOTE:. Inx=log;x, x>0



Section I

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

Use the multiple-choice answer sheet for Questions 1-10.

1 letz=1+{ and w=1-2I
What is the value of zw ?
A) ~1-i

B —1+i
© 3-i

D) 3+i

2 Theequation x3 —y3 4 3xy + 1 =0 defines y implicitly as a function of x.

) Whiat is the expression for the slope of the tangent to this curve 7

¥2+y
y24x

(A)

xZ+y
yi-x

(B)

x%—y
yix

©

3=y

yZ_x -

D)

.

3 Given z = 141, what is the modulus-argument form of Z (z conjugate) ?

(A) \/_(cos (~—§ + isin (——))
®) vZ[cos (: +ism( ))

m n'
COS( ) —isin —))
4 4

D) \/—(cas -= :sm(’—f))

© V2

4 If f(x} =1 - x?, which of the following graphs best represents y =

d
d

)

. ,1 =
12 x
1A
N
(&)
v
2~
N
1 0 -
-1

3.

[fCal?



ten™ x
n—-1

5 Theequation 2x* —7x+1 =10 hasrools « f and y. . : .
: : 7 Giventhat u, = [tan™x dx = —U,_z , then
Whiat is the value of a® + 3 4+ y3?

Stam®x dx =7

(A o
‘ tantx tan®x
A —
®) _% (‘) n 5 trte
R ) 5 3
43 tan®x  tanx .
(C) : i . . (B) 5 +tanx —x+¢
3 : tan*x tan?x
@ -5 © — - —x+e
tan®x tan®X
™ P +tanx+x+¢

- xZ yZ
6 What is the focus of the ellipse Y + i 17

g in’
@) (V50 8 Find [sin’fcosf dé

® (-V13,0) ) (A) '-—% cos®0 + ¢

913 .
© (=70 B —%smﬂa te

® o o | © Geostore

1
(D} gsmBB+c

-4 ‘ -5.



9 The region bounded by the curve ¥ = vx , the x —axisand theline x =1

" is rotated about the line x = —2 to form a solid.

Which integral represents the volume of the solid ?

(&) 2 [ (x+DVE dx
(B) 2 ful (x — 2)Vx dx
© 2 [ (x+2)%x dx

o) erjol (x+2)x dx

10 A particle is moving in simple harmonic motion with velocity v.cm/s.

If v? = 48 + 16x - 4x2, where x isthe displacemept in centimelres, what is the

amplitude of the motion ?

(&) 2em
(B) 4cm
© 1cm

D) BrmA ‘

Section ]I .

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 wiiting booklets are available, .

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

Question 11 (15 marks) Use a SEPARATE wriling booklet.

@

(b)

(c)

(&

()

o

Ifz=1+42i and w=3—1{,expressinthe form a -+ bi where @ and b arereal
H 2z-—w .
Gi) zw

Shade the region on the Argand diagram for which

2<z+756

1

By completing the square, find f XTI dx

(iy Write z= \f§ + i in modulus-argument form.

(i} Hence, express z° in the form x + yi, where x and ¥ are real munbers,

1 =x
Evahate 0 TiaZ dx , expressing your answer in exact form.

Skelch the following graphs, showing any intercepts and esymptotes.

) y=vi-x

7~

@ y= 7=



_ Question 12 (15 marks} Usea SEPARATE writing booklet.

1 a . b
2 i) Find real b d b such that e el
(a3 (i) Find real numbers a an such tha oy = + e

! 1
" (ii} Hence find f x(_x-l:?l-)_ dx

()  Consider the hyperbola H : 16x% — 992 = 144 with fociat § and .

(i)  TFind the coordinates of ﬂ}e foci
(i)  What are the eqﬁations of the directrices ?
(iti) Sketch H
(iv)  Find the gradient of the tangent to the curve at P (3secd, 4tan )

) Show that the equation of the fangentat P is 4x = (3sinf)y + 12cosd

. .g
© Ifl,= fﬂz cos™x dx (for n=0,1,2,3,..)

Showthatfor n 22 I, = . I

z—1

(d)  Find the locus of all poinis which satisfy c;rg (z—t = %

Question 13 (15 marks) Use a SEPARATE writing booklet.

(a) A parlicle of mass m falls vertically from rest, against a resistance which is

proportional to its velocity v .

(™

i) Show that the time taken is givenby t = ¥ log, (g

(
i) Show that v =% (1 - e ¥t)
(i) Show that x = ]% (kL + ekt — 1)

(iv)  Find the terminal velocity

{by PQisa diameter of a circle PQT.

The tangents at P and T meetat K,

The lines KT and PQ are produced to meet at R.

(i) Provethat ~TPK =90°-/ZQTR

N 1
(i) Hence or otherwise prove that £ QTR =— ZPKT
2

g
—kv

)

NOTTO SCALE



Question 14 (15 marks) Use a SEPARATE writing booklet. . Question 14 {continued)

(@) The function y = F(x) is shown below. ()  Theareabounded by the curve y = 2x — x? and the x axis (shaded) is

rotated about the line x = 3.

) ¥ A typical cylindrical shell of radius r and height ¥ isshownat x =z,
I T y=fx) ‘ (i) What is the radius of the shell in terms of x ?
(i) What is the height of the shell in terms of x ?
- ] I ]
t 1 1
-1 0 1 2 x (#ii) Find the volume of the solid using the method of cylindrical shells.
4 -1
NOT TO SCALE )
A E =3
y E
v i
H
Draw separate one-third page sketches of : !
@ ¥y =@l R » : 2
(@) =& ‘ : 2 —>
(i) y = f(Ix) ' _ 2

(cy  Suppose x > 0,y > 0. Prove that

+oz—

4
Xty

=
iR

End of Question 14

Question 14 continues on page 11

10 11



Question 15 (15 marks) Use a SEPARATE writing booklet.

(a)  Therootsof x* +5x* +11 =0, are o, ff, and y.
() Find the polynomial equation whose roots are @2, £2, and y2,

(#) Find the value of & + 3 + 7.

(b} () If « isamultipleroot of the polynomial equation P(x} =0, show
that P'(e) = 0.
(i) Pind all the roots of the equation 18x% +3x% - 28x +12 =0,

given that two of the roots are equal.

(e} © During a lesson on sequences, the feacher asked the class :
“ What is the next number in the sequence 1,_-1, 1,.77
Peter replied .. ‘one’..
Helen replied .. ‘it can be any m;mbcr’..

The teacher then gave the class the following information -

“ A sequence is defined to be a function, say f (n),. whose domain is the set of

positive integers n (thatis, n=1,2,3, A

Now consider the _sequerice 1,1,1,. where f(1) =1, f{2)=1, f(3) = 1landsoon,

Let f(4) =k and f(n} =an®+bn®+cn+d where k,;z,b,c,d are

constants”,

Help the class by answering the following :
" (i} Bysolving si:;iullaueou'sly,‘ﬁnd expressions for @, b,¢ and d in
terms of k.

(i) Hence éxpress f(n) interms of & and n.

(iii) Is Helen correct ? give reasons.

12

Question 16 (15 marks) Use a SEPARATE writing booklet,

(#)  The arca bounded by the curve ¥ = x — x? and the x- axis, from x =0
to x =1 isto be'divided equally by the line y = mx,

The line y =mx and the curve y = x—x? intersect at (0,0) and P(x;y).

y
NOT TO SCALE

P y=mx

(i) Find the coordinates of P in terms of m:

(i} Calculate the value of m (leave answer in surd formy).

Question 16 continues on page 14

13



Question 16 (continued)

®) NOT T0 SCALE

In the diagram ABC is a triarigle in which AB = AC and BC = 1,
The point D lies on BC suchihaf £BAD =8 ,2CAD =28 ,BD = x

and €D =1—x,

(i) Use the sinerule in each of AADE and AADC to show

. 1-x
that cosf = ——
2x

1 1
(i} Hence show that 3 <x< Y

End of paper

14



Section I S

SRITINE:
10 marks —
Attempt Questions 1-10

Allow about 15 minutes for this section

Use the muliiple-choice answer sheet for Questions 1-10,

1 Letz=1+{ and 1';«j=1—2i TW = ('f’Hlf)U"L’:)
What is the value of zw ? = 1«2(',4_5 _2;,?- L
(A) —1-1 : =40 472
@ —1-+i E ZW= 32—
- A T W
© 3-i

M) 341 _ @

2 Theequation x3 — y® + 3xy+ 1 = 0 defines ¥ implicitly as a function of x.

_ What is the expression for the slope of the tangent to this curve ?
f

A) .;f_;_% ' > ﬁ{ﬁg@.rq(c{m Mepm. 7
2 Dibfepentinte wp licitf y
24y . 5
®) iy : 3x1_37 .y'+ 3[1.5+L,1;(5‘J +0 =0
%oy ) 7 2 1 . i _
© T S =3yy 4 dyddny s o
sy . i _ut) — =3{y+x?)
o ey =T
yt} o l xt'f”y
y?-x

B il _(D) 2_; V4
\/‘”\; g ©
1 0

3 Given z=1-1, whatis themls-mf&ﬁl of Z (z conjugate) 7

2150 ] 5% w1

(4) ﬁ(cns(—f)ﬁ*isin(—g)) . ]%! . m_{_}_

®

-1 7




5 The equéltion 2x* —7x 41 =0 hasmoots «, 8

What is the value of %+ 83 +y3?

(&) 0

XN

® -

' 43
© —

3 Gy

™ -

.x
6 What is the focus of the ellipse ry + LA 1?

(4) (¥5,0)

® (-vi3,0)

(©) (£ 0

™) (i 0)

2 P-Tut 120
2/55_7{34-{ =90
253 Tyt s

omee o {’5 CY vt yooks then e
JA‘}‘{J{{C._] ﬂL&‘C- Eﬂ‘lf”‘ f—|0v\. Thb-lL [J Lo

Adej o 2 (oﬂﬂbﬂ‘dﬂ) 7l )+?»

2 Laripy?)=TCo) =77

2 ¥

4

ﬂ/\.,gx/wwz

/‘B {:1"-/3?’;2“-

ﬁvM oF J!//:‘-'tc))'
W = (gt
L OF = at-bt
T de s oa F.B’L

(Zz: )f(,{;)z'
b= 1-6)t

/'\> M - . & ﬂ ,
: tan™ x n ) ten s Iz
7 Giventhat 1, = [tan"x dx n —Uy_5 , then = togt! U

- 1
() 5 cos®@ +¢

e n-2

tan®x dx =7 A
/ j’[iw‘l 2 ya\L
tantx tan®x 5
Wy — T ke - fen ;c_f,,fym‘*;c.f.\
tanSx  tan’x o trn® ]
_ . % I S z
® — g ttmx-x+e _PL’LM‘?T,L.H - jﬁm 2 'I;'-t/

tant*x tan®x

" e ':;wa\a ”55_ fkﬂ?'l + [’z’t:%\_';i,fivjﬁi'

©

tanSx  tan®x

@ — -5 tanxtxde :4¥ub.$>tri oy 2+ o 2 — 242
Find [sin?0 cos0 d6 Lob = g &
jut; c2y O ﬂ@

(A) '-—%- cos88 + ¢

= leH79(oJ 9 .ﬂ@‘

S

®) ~% sin®6 + ¢

- : H + €
D) %sin86+c : "_' a°
= L (5!‘489"?' L
J
P N e

5

B -5-



9 The region bounded by the curve v = yx , the x —axis and the line x = 1
typial the il

s rotated about the line x = —2 to form a solid.

s 5@}7

o J
o Ve 2mry S
ol iaasd = 2 dx
f:)bf 1 x , ]
1 N ~a
L& et V=2 [ fan) 3 Jo
‘Which integral represents the volume of the solid 7 0
(A) 2m fol (x + 2)vx dx @ o
(B) 2r f) (x—2Wx dx )

© 2nf (x+2)%x dx

O 2rf; (x+2x de

10 A pariicle is moving in simple harmonic motion with velocity v cm/s.

If v = 4B + 16x — 4x?, where x is the displacement in centimetres, what is the

amplitude of the motion 7 Pﬂ({”fc((‘. s jh,,[«lqr-,,,,f. whopn Voo

o Wt~
() 2em o y==o
(8 PN
— i 7y G o £
® fom te, 4 (1 -exan)
(t2)(z-t)=2
. "z~ , X = 5
@ Scm F" /h c(c_ el ] H(/,Lc) baf-oem
¥=~2 g wval xz gp e

' {\;Ae: 6-(2)
oo Aeplebod e

- .@_;m

{(C) 1em
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(1) 22-w= z7(1420)-(2-0) B ey
= 2ty =2 Fe GLH)’L_}_Z?_ .
P _'7'}5" \/ ' - - ’ :
o AN | __:_,Hmr@%.f)m v/
[LZ'/ Zw = (7*25) (31“6) NN I
e o . & F — \/ - &V:—' e _'_"E
= aniigg ot | @ (1) 2=+ v=2 Yo til(5)g
' oL
=17 ), 2elce(7)
. N ([f,/ 25 _ Z‘fc‘)(bﬂ @@ Mo-u/r‘@)
(&/ 2--#2__.: Cz+yﬁ)rr ()c~72) '“32[ "“‘"‘L‘Eﬁ
| = ln -3 + 16t }Jéf, \/ S S
Py \ P
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/
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