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TRIAL
HIGHER SCHOOL CERTIFICATE EXAMINATION

Mathematics Extension 2

e General Instructions Total Marks — 100
e Reading time — 5 minutes
e Working time — 3 hours Section I
e Write using black or blue pen Pages 3 — 6
Black pen is preferred
10 marks

e Board-approved calculators may be used

e Attempt Questions 1 — 10
e Allow about 15 minutes
® In Questions 11 — 16, show relevant mathematical reasoning for this section

and/or calculations

e A table of standard integrals is provided at the back of this paper

Section 11

Pages 713

90 marks

e Attempt Questions 11 — 16

o Allow about 2 hours and 45
minutes for this section






Section I

10 marks
Attempt Questions 1 — 10.

Allow about 15 minutes for this section.

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

dx
1. Evaluate f m

(A) 1 tan ' (X;Zj +C
3 3

2

(A) X = i%
B) X = i%
) x==*3

(D) x—ig



What is the gradient of the curve xy — x2 + 3 = 0 at the point when X = 1?

(A) -4
B) -1
© 1
(D) 4

The region bounded by the curves y = x? and y = x3 in the first quadrant is rotated
about the y—axis. Which integral could be used to find the volume of the solid of revolution

formed?
1 1

@ v=nf(yi-y)dy
1 1

®  v=mnf(yi-y)dy

©  V=mnf; (y§ - y) dy

(D) V= nfol(x4 — x%) dx

What are the five fifth roots of 1 + V/3i ?

(A) Zicis (22 + 2),k=0,1,2,3,4
(B) 25 cis (2= + 2) k=0,1,2,3,4
©) 2cis (22 + 1),k =0,1,2,3,4
(D) 25 cis (¥+f—5),k=0,1,2,3,4



STE]

FindJ sin”x dx

2
A 0
B) 2

T
©) 3

3n
(D) )

A, B and C are three consecutive terms in an arithmetic progression.

sin (A+C) 0

Which of the following is a simplification of s
sin

(A)  2cosB
(B)  sin2B
(C)  cotB
O 1



10.

Consider the graph of the function x* —y* = 1.

Which of the following statements is NOT true?

(A)  The graph has a vertical tangent at x =1
(B)  The graph has a horizontal tangent at X =0
(C) Theline y=-x isan axis of symmetry

(D)  There is a least one point P (a,b) on the graph such that b>a

What is the remainder when P(x) = x3 + x%? —x + 1isdividedby (x — 1 —i)?

(A  3i-2
(B)  3i-2
C)  3i+2
(D)  2-3i

. . x+1 x+3
Solve the inequality: 3

IA

x-2"
(A) x <2and x >3

(B) x <2and 3 <x <7
©) 2 <x <3

(D) 2 <x<3and x =7

End of Section I



Section II
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 relevant mathematical reasoning and/or
calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet.
(a) LetA= 3+43V3i and B=-5- 12i.

Find the value of:
(1) B

(i)

w|>

(ii1))  The square roots of B
(iv)  The modulus and argument of A

(v) A*

(b)  The roots of the polynomial equation 2x* — 3x% + 4x — 5 =0 are o, Band y.
Find the polynomial equation which has roots:

1 1 1

1 —, — and -

O 3 »

(i1) 2a, 2f and 2y

(¢)  Find J &

J9 + 16x — 4x°

End of Question 11



Question 12 (15 marks) Use a SEPARATE writing booklet.

Jz
2
(a) Evaluate J. 3x sin(x*) dx
0
(b) (1)  Find the values of A, B, and C such that:
“’-3x-4_A B C
X34+ x2—-2x x x—1 x+2
4 402
(i) Hence evaluate J-w dx
S X+ X7 —=2X
(©) Solve the equation x* — 7x3 + 17x% —x — 26 = 0, given that x = (3 — 2i) is a root of

the equation.

(d) Use the method of cylindrical shells to find the volume of the solid generated by revolving

the region enclosed by y = 3x%2 — x3 and the X axis around the y-axis.

End of Question 12



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

(@)  The graph of y = f(x) is shown below.

¥
N
(-0.4,0.4)
* I > X
-1 2
\ (1.5,-5)

Draw separate % page sketches for each of the following:

0 y=If@I
’ _ 1
(i) =1

(i) ¥ =f(0)

(iv) y = ef®

(b) cosA—cos(A+2B)

2sin B

Show that:

= sin ( A+ B)

(c) A particle is projected vertically upwards. The resistance to the motion is proportional to the

square of the velocity. The velocity of projection is V m/s.

(1) Show that the acceleration is given by: ¥ = —( g + Kv?) where K is a constant.

(11) Find the maximum height reached and the time taken to reach this height,

expressing your answer in terms of V and K.

End of Question 13



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

(a)

The diagram above shows a solid which has the circle x? + y? = 9 as its base.
The cross-section perpendicular to the x axis is an equilateral triangle.

Calculate the volume of the solid.

(b) Given that x* — 6x3 + 9x2 + 4x — 12 = 0, has a double root at x = « ,
find the value of .

(c) A sequence is defined such that u, =1,u, =land u, =u, , +u, , forn>3.

A 7Y .
Prove by induction that U, < (Zj for integers n>1.

) The point P (ct, %) lies on the rectangular hyperbola xy = c2.

(1) Show that the normal at P cuts the hyperbola again at Q with coordinates

cC
(——ct)

(i)  Hence find the coordinates of the point R where the normal at Q cuts the

hyperbola again.

End of Question 14



Question 15 (15 marks) Use a SEPARATE writing booklet.
(a) Z represents the complex number x + iy. Sketch the regions:
. T
i argz| < —
@ Jargz] <7

(i) Im(z?) =4

(b) The complex roots of z° =1 arel, ® and .

(i)  Find the value of (1+®?)°

(i)  Hence show that (1-@)(l1-w?)(1-0*)(1-0’)=9

(c) In the diagram below, PA and PB are tangents to the circle. The chord AQ is parallel to the
tangent PB. PCQ is a secant to the circle and chord AC produced meets PB at D.

(1) Show that ACDP is similar to APDA.

(i)  Hence show that PD* = ADxCD.

(iii)  Hence, or otherwise, prove that AD bisects PB.

Question 15 continues on the page 11



Question 15 (continued)

(d) Derive the reduction formula:

1 n—1
J-x"e_xzdx = -3 X" le=*% 4 5 fx"_ze_"2 dx

1
and use this reduction formula to evaluate IXS e dx
0

End of Question 15

-12-



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

2 2

(a) Consider the hyperbola with equation LY =1 Pisthe point (asec 6, btan 6).

a2 bz
(1)  Show that the equation of the tangent at P is bxsec 6 — aytan 8 = ab.

(1)  Find the equation of the normal at P.

(111)  Find the coordinates of the points A and B where the tangent and normal
respectively cut the y-axis.

(iv)  Show that AB is the diameter of the circle that passes through the foci of the

hyperbola.
(b) Suppose N is a positive integer.
n 2n
(i)  Showthat 1—X*+X*—X* 4 oo P R el )
1+ X
(1)  Hence show that
2n 1 2 4 6 n-1 2n-2 2n
—x" < 1+X2—(1—x XX, (D" X)) < x
(111) By integrating over suitable values of X, deduce that
_ < X 1—l+l—l+ .............. +(=D"! ! < !
2n+1 4 3 5 7 2n -1 2n+1
. V4 I 1 1
1v) Explain wh — = l—=+—=——=+.....
(iv) P Y 4 3 5 7

End of Examination.



TmE— g0

n

- % D e e ,’D,L\j:f ,-?L,m R )

—_—,

U = e W I
Y “J i

L NI
2] 3
[P AL
- Pl
!
et 2 = t— e &
2% .o oel
S
TV e S8 2 sy
L Kt
. 25

T
A S
Siv o eler.
T )
1
2 v
odol Rredaar
o~
LN
- ,3 I *]
—
Ay _ Al =g
A) _:’—.
RN o -

ot
- - ‘QL' ' . PR - — 2 ]
A e @ b

oo = A0 2 =
f . _
e - I e
[y & IN T A=t
"1:»2{;"7’2. P
. S N Sy A
*"7{71 — k% =i
R e '
o - e .
{ L8 meo, go=
¢ -
o — = o 8 Gt mpdiite Edamende o e Pl
SV = <7~'-.>_”“7’3—\ %3 G5 2umne MR
v . Ly b= AR
Ve T UENT_ oy, ) Dy Ple s e S
) VTN Y U 3
Z, \z ~ U\}%“ = < R
3 SN <



L
= i .
z ™ £ Fd N i N e .
[y D Pl any: - Cev s S = VAU
. i o :
o Cime e L e - —
—_(_Hw_;’* a3 = )t i YT = S —&
) o
e N L e e Loy F A
. - ' A

lo

@]
l »
t
IN
k
i

() o B o -2y P (w3 (m -2 )(7-3) ™ A

By e . 4 —
. TR - S S
Y
=" N, e ' o
C"_}’_‘ - O LT e e

- Qco’wg osE. A —~BO ef —2 L2

=T Tl o ::-E B =

7 e

- — . . { £ Pl
= == LI I i @Yt f"-‘-»--‘-"a-‘.;.l- . Qf(‘:‘";h = hE
L ‘ W =

=

{f
{k

|
Iy
o
il
s
#

f
)
I‘!.‘
r
o
(‘:zv
\_-__’1’

H
a~
!

i
f,

TS R -
ion :»w: R
s sy LA = .
- w B = 30 VE “llof(?&;$-«~“_ cee -
: S
o Gt :
LR —1«%.5.
= L e e oot - A R il
R I O T - VR Y Tl RS, L FLUE
w . - o ¢ : H 2__ : E—— H
e : ! = |
- o
1 " : o B iee o YT J \'-J
o — Bl W [ Sl S -
- : ; ST s (IR =

e’



f
- _ ?‘-\‘ i
Guiz=s—"iori i {ooe™ f QUESTon] e
. P |
JIT
s
. 7 ..
) - 2T AL — T = € [ e Sen Dy T holag
7 ] e
) : Je
(ﬁ‘; Zodslion N L~ =1 L g
T e {-‘:‘ ™ { v S
= o N > - o
_E’igm(? ) B A
SR rLN s £ \
e &7 = -2 = NF L e = -
T
) T
N o R . I~ - gt = S Ul alas
-
D

|

r\'.') PN -, {

2./ LV = s “e(2))-5=0
e D \/i - -

@) b@‘f* 2y~w o= A =B a4

e R Ala-Oowzy wasf et + CD'C.L’);—.«L)

= LT ~2 U -

iy

- gl {
v S ‘@ ~ 3-‘*_4—')_34/"7' {2+ 2.{5_:.@ Y =27

o= b F— 3ol 4
!

L:?]f;‘j’«-—\gj:,i o x {?""TZ»E:"‘CJ:“E ——“""@

H
H

fq =l -2d b ! ®
i M@' 2h —c= =5 Gk

< L
&’) —d .. : e 2A sl Sy =D
J

- FEN o Ay 2 TR e a2
BN e ST =y :;[:ﬁ - -2
5 ;{/ i‘g '25‘ / . _\‘« - At ‘_.,4)

i

-~ Wk - . L = 3

E e A RS
. L=, el a3




m(@_—s‘(\-—'\—\ - '-(-\; 7

P .
T
i

Pt L.

1

i1

I o]

e

i

m u, f H m } _ A \
| ; : ; | " : ﬁ
| ] o | |
o C | 7N
| ,Y | W : _ m W, M O
o | | I _
L | “ L &) ®
m m “ N ! o~ TS
, ! ! Do Lt : A
L N P o
i : W ! ! i : : i T i -]
L I T L B |
L | . Hoowd i
_ : M ! ; il | T
T | | A
S Do P N " = J
f SU ! BN b A S i
N [ il i : m pb w M -0
' { w 1] H m ./!,\.. | 4 ey
M..h, i 4! i i i A -~ !w : J7
S o E N : = o fa
i : | A 7 f .
_ o A B ©
! | | ! i | ¥
| G ; b N i ]
= _ i @ m w r.bm S : J\w M i
| ool » l v >
. i W a o - P
M P o | R & “ w} =~ - (o
v <) RIS SN
‘ § 5 4 !
o A ! m ‘ s i i m
i 0 4o Y R R J "
. ! m i pot Am i ; J
1 # A “ M ~ 3
| ! “ i | W 1
_ 1 i ! : : T N i d 2 - / iyt
; coo Aoy 2 wloos o h_ Ry LA ¥ J10
o b | A o 8 i 3 T i
s ; : | ! “_ [ T Y BRGE : ! oy mi
S R IR N I B 3 ao >
o A U S TS T il d S _ I T\. |
Al P ooy T e . A L | 3 ) 1 - o
{ _ y ” i " Y 9, _ } f : eﬁ - A | J _HL o . s A
Kl A dodowo A 3 o ct @ W X i
gl e TR BRI NN
I I R R b Moo P . E b (- © = - M %T
o :ak. . i ! ‘ _IM w‘. f P : | ﬂmw e w B o \-l/_ ( ] v
[ e ! ! : : ! . Pt : o o
A o I T - | S A 4
T L P R N BN Do CoL - f “ £ s
— Ay AR oo
= Lo ﬂ oo oo __
S b m | | b 2N
~ IR I . ] | -
Y , X : : ! (B : ! i i M &y
s o gl
o . o
m N | | BN
1 | i “ i, ' , ” | j H w



g

il
i g, <
| P

&l
AR
'
A
*7r-

A

\
s

£

B = S

]
i rl o3
w TR ,w
h 81 ¢ o
oo £ ,m ’
w m v
W o )

- Vewew (- 2evf) s

A

N

o

|
w ] : |

M m Lo

: UM ! “ .
¢) _ ﬁ :
_ : m
m .
_ |

2 L b

-

e T

*

3 emens

i

2
9,

2

o

o
ey

4

a
fmY

L}

K
S‘\w\

-
o

S

= ¢



A
vy {
| I3 {é—- \i/ .
. a7
= £ - '
=) { LMJ““ = = — f » . /)
g

!L'}M— d,,}«’"' - _,___':}“ ‘—{L’*“;’\'J

ey

- — o S

al~ (2 4K )
bl

Al SV
o= - ——5-*'- R ;)“K')“ ol
T et
~/
= '__-..._i_._ }

.
; . E L
e | &b
U e e ; i iy
o K 3 =
N @ KNS
W

Weeatl & %, T Y Py
. - & >
o
ol \
iy \!f == - )
o R "
@ Yoo f
i ”
| A=
‘é&_ ‘;-{TZ“'-“ W

LA i
N
Y

i

’
=

[l

s 1, e b

:O‘( ?-”Lh':\‘\[ J sL=L{D,



ey N S e Sl AR Tl b
ol ' .
T k.,i“t_il\ S G L e~ e TR A
JE‘E-&J:O = AP Sy Ao R =D g Qe
{
:")
{ '\‘ - ™ . A, 'l
_ w2y = aleg)—a(u) v al)rz = O I
N {' 73y
e ) I e S B R o = o ';‘;‘I_""‘_; o e _ e
I .’; A { ™~ s
ke Pl e e - eie)ta (e e (2 - 1 mes R
e E 18 al el o Slrdinle . azol . Bolr Heemed coma e len e

G tese iy gt B, 1 o S0

—r T B e Seble ast et L= 2

Lo ple STl & Tlere cve. @ty A sl s
e



A S+

Bt
ey

T A

4
i

et
2f = n

~
K
13

i " o . ~ —
o N . -
¢ A o - ak fl
3 R ] s i e e
- oo by ]
P (R T
A . =~ 3 i

G

Pt YTy .

i,

1

T,
i
1=

.

o -
] o _\TE. o U T N
o ﬂ:_lﬁ‘ ) xs mﬁ¢

19
(
—
{H|
b

S .
e[ Vo N i
.Jh, - . _ it V_ e i r«w
- ‘ ey S0
__ “~ - . - <
Mw. , S 3 /ﬁ &
Loos ; N | 4 0
0 - B 503 o ¥
0 TN A 0O 4 £
S N - ~ b
‘ » ¥ <
M . . N be a
..... . ) L
3 - i « _ 3
mw 0 A M,ﬁ:{ ) ) m §
gl P w,

SUE AN

= L

s
A‘{M .ﬂa!‘uﬁf Lt
!
i

g
{

':i",
& et

,.

=

o

,
L e
e

f‘:lyi

-

”

I~ VD

Fe

Pt

7

b=
=i e~

= W

==




- . ! = LN
ol s lre ek L R e e e 2 e .
RN <. PRI £ S MY = .
—_ - =
[ H 2] [ = PO . . L .
S . RV IRV ___‘_\5 = 2 e et { | e o _

~ -
"? o f = *, .. . e
= e - A ; ¢ s R
7 FE T P (el > oo =B conTe
3 !
;T - : [N g S T Nt e G
R == e Sl 20 A =St =1 S B =Rl o o =o . M rany
. . ) S e e T
z Pt g, Ead x - v, g
USSR A s S "".@}fj;.z_@"_ =0

IR Tt R
i

= ; g -
[ . R - . .
e - et “')?-’_{'Bﬂqi__w‘Lga_kc‘&%_c:;_,:._ cilamaa Dtem e S Qo LT e o R :

: ; LoD Lo b= — ‘“*::j
& MLe b s o - Domel e & cods ae B wWme® Be=
e s s, SO ] - .

- Y
e e . - ..ﬂ,L,,,L“‘. LR
o o
j

- ( [ - /_mi‘,\?“““{ = -
= - R -

T z

e




.

Q) A F‘:'DIC S F\DF’,

LD g o mmmen

£ CPL = 2Cqrn  [eilkevame &5 kgl PE)

k.

[’“}Jf" L RO - 4@_%2% { 2L Bodemsiamat  CANGES A
o lfern e &@Qn«ani‘-)

Ly e 25 JntE Ll

L FD 2 2 P80 C(:qu-.awguicgrﬁ

. -
i Correedornelinl Ozl o Svlel A's
\ Penetnd *

£ PD

=

s = ; ~ . )
(L Bur CETe T (5:1%55??@;_‘;;9?‘1\@«@%%«{;* = emls e
Eroslueis ofi-tve niTeme b S a
& ;
N i T e i
armal FO = 08



- CL@[\‘."[“‘-"E \\’

in

e

Quiz=riond

-r.uu
I\
i
Y,
d
\h\.a\
4
i
_/.“._
S
Jd
W
>
¢
rﬁ
N
It
i
a4 - o
Lw >R
T
4 I
%_ S
I
o
o TS
(2 l%l
S ]
fl i
._u il
,m
P
]
o
.LNPN
I .
>
N

ohnte

)
£

| M,"w
.“ ! i v:ﬁ_

O
= o)
Co

T
f

i1
[

£ 1
2 &

{nid
_

iy



;
QUesstioes e

e
: 2
(e w7l oy ey
j L
e > L
() d=ceec & o o e &
J
1 - * T
AL = o.Ssn B dempm okl = o LEme B
—_—= -3
als Fh
e A = G"{.f.{ s ,.-)i{-“}’
——— il
ol O o
!.
el o 2 . \m D~ ’
E st B =2 = S &
O B G e B Qe &
4 fhed :-l- ! e T
o - = ‘_.’—*"—= o 80T p== \-‘e-‘::"\'_'/‘t"";:."' =N

% — b b o = logreme ST Cf“x’m e 533—)

— 1 Iz
e e s

-
@ Ty & — slodm T S = b e S TL - e s T G-
wJ
N
1 -
becce x —a bins v = ob(gccT & —denTE)
~d

’ - w e b S\
~ BT of Aacarel 1w U oam b g @ = Gt &y e vf;:;_::ufi'f:“vj

' ) s o ) £
S2ec U — bY oo grcm 2 - SAnE R Sa o Seck ek
o
. — i G Py | ¢ P _ -
& e B2 DL —_ S Ve e S - \\_ PP ol
: = j BeL b TE T

T Sec & NS - )
,,';' — i { - . ~ f ! AN
i o D=0 o D & oyo= T D —. E{0, - 2. )
rr——— H . H
> S b (57 Paent )




~
14

AT

e =

83!

]
L
wv
i}
£ &
4.9
ot N &
/ﬂg i

-_— O

iny

TN

r i
CRRY
T )
[ ﬂ
3

i .

\’J?’ = L( ;-5;-"'__.\;)

T g

SN

AL g

Qe

=507

-ab?md’fkcf__.m elers =l € cuncde

-

9
<
4
,.\MJ M
P
RER

e
2 @ hmn @'

i

i

gy

WAL e A

A
-

Do



™

QU= Tions \ G LD e marL gt

55 . - 7o
) e o T Sty D R
L g
w o= L@ & = = S E mmpt Ao S V] s

3
\f
P
™
i
]
3
o
i
s
N
f
h
v
D
=
N

- {10 2L
[
@) —'_'L"% - (E-* i i t _ m(n'{{\—l S f}.—:};!’
f e ™ -

- v i< 2o R = 1ag Sumor e
£
N . o i e RY R
(T LR - =0 = — Elmee E2 T |
bz 7
n ! ~ =y T =T -> e
.;n - £ e Ciu?:,".—';.;-'g - = =1) s <o
[t
pe V- Sy
i ; {
% \.‘ p e (" . g i —‘\’\"2 -‘!"ﬁ
L“/‘ I Bl (e B A ) B S - W S
J o i o=
< ko]
- - ~
Y A P " . "\j; r = e, “:‘ 2017 Pooast b
. et ( < bean 3 T TLe e e AL LT
— H . i e e S—— -
R/\-ri \jp e ~ D "::L g D1 Ja ;?_(\"'?“{ Jo
- A
< -1 ~, &
- oI SR .S B —lel - L0 = !
Y A 7L f— 5 gﬂ "\- / et
Antl - 2
22~ |
o ~ ol E
- - hi_. < 7 o B O S T S A,«-C._i’ L <5 b
- L 1 o ¥ S ke, I VS N, S S
At e - % < b 21 At |
~ P S .
% T o L___‘—C::i::-" Ioleded, N .
C':\{ } S ! R P R P SN e e i
/ )
—_— e
D:‘_‘-—:’A\m.\,‘«wn—“‘.'—_lhuh,_‘ | =0
L - T e ¢
NI§ t v .
Yo — = —d AL e e e e -
= & ‘:’} it



	Masada Ext 2 2015 Q
	Masada Trial Ext 2 2015 Solutions

