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SECTION I - Multiple Choice

Answers for this section should be recorded on the separate answer sheet
handed out with this examination paper.

QUESTION ONE

T __
What is the value of 3cos = correct to three significant figures?

30°

S
7
\x

The diagram shows the line /. What is the gradient of the line ¢7

QUESTION THREE
What is the maximum value of the function y =4 — |2sinz|?

(A) 0
(B) 2
(C) 4
(D) 6

Examination continues next page ...
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QUESTION FOUR

Suppose a = log.2 and b = log, 3 for constant ¢ > 0. Which expression is equivalent to
log,. 247

QUESTION FIVE

How many terms are there in the geometric sequence 2,6,18,...,1062 8827
(A) 10

(B) 11

(C) 12

(D) 13

QUESTION SIX

YA

y=log x

The diagram shows the graph of y = log, . Simpson’s rule is used with three function

values to approximate / ' log, x dx. What is the value of the approximation, correct to
two decimal places? ’

(A) 1-13
(B) 2-08
(C) 2-14
(

)
)
)
D) 2-16

Examination continues overleaf ...
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QUESTION SEVEN

VA
2 1

1,,

Vv

-1+

-2+

A snail begins to crawl vertically up a wall at time ¢ = 0. The velocity v mm/s of the snail
at time t seconds, for 0 <t <5, is shown on the graph above.

How many seconds after it begins to crawl does the snail change direction?
(A) 1
(B) 2
(C) 3
(D) 4

QUESTION EIGHT

i) 1 1 2\jc

y=1()

The diagram shows the graph of the derivative function y = f/(z).

At which value of z does a minimum turning point occur on the graph of y = f(x)?

) -

>

(

(B)
(€)1
(D) 2

0

Examination continues next page ...
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QUESTION NINE

YA

/o

9
The diagram shows the graph of y = f(z). Which expression is equal to / f(z)dz?
0
(A) 3k
(B) 4k
(C) 5k
(D) 6k
QUESTION TEN

. D . d
Given e¥ = tanx, for 0 < o < 7, which is a correct expression for d—y?
x

(A) secx cosecx

1

tanx

(B)

(C) tanzsec”x

(D) secxtan®z

End of Section 1

Examination continues overleaf ...
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SECTION II - Written Response

Answers for this section should be recorded in the booklets provided.

Show all necessary working.

Start a new booklet for each question.

QUESTION ELEVEN (15 marks) Use a separate writing booklet.

(a) Factorise fully 22° — 32z.

\/5
3—2

(¢) Find the domain of y = vz + 8.

(b) Express

(d) Differentiate:

(i) sinbzx

(e) Find:

(i) /(3:1; —2)° dx
(i) /se(:2 Txdx

(iii) /$2+1dz

with a rational denominator.

1 1

1
(f) Find the limiting sum of the geometric series 1 — = + = — — 4 -+ .

3 9 27

Examination continues next page ...
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QUESTION TWELVE (15 marks) Use a separate writing booklet.
(a) Differentiate z (1 + 2z)°. Give your answer in fully factored form.

(b) The graph of y = f(z) passes through the point (—2,1) and f’(z) = 6z — 5.
Find f(z).

(C) C
P
9cm
.
4 9V3cm B

The diagram shows AABC, where ZABC = 90°, AB = 9v/3cm and BC = 9cm.
The circular arc BP has centre A and meets hypotenuse AC' at P.

(i) Find ZBAC in exact form, in radians.
(ii) Hence find the area of the shaded portion BCP, correct to the nearest square
centimetre.
(d) The equation 22? — 52 4+ 1 = 0 has roots a and §. Without finding a and £, find:
(i) a+p
(i) ap

(iii) = +

I e
Ll

(e) Consider the parabola (z 4 3)* = —12y.
(i) Write down the coordinates of the vertex.
(ii) Find the coordinates of the focus.
(iii) Write down the equation of the directrix.
)

(iv) Sketch the parabola, showing the features found above.

Examination continues overleaf ...
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QUESTION THIRTEEN (15 marks) Use a separate writing booklet.

(a) Consider the series 52 + 46 + 40 + 34 4 - - - .
(i) Find a simplified expression for the sum of the first n terms.

(ii) What is the maximum number of terms for which this sum remains positive?

(b)

A

] y=log (x))
0
3 T P(€,3)
o N1 e “x

The diagram shows the graph of the function y = log_(z?).

(i) Find the equation of the tangent to the curve at the point P (e, 3).
(ii) Show that the tangent at P passes through the origin O.
(iii) Find the equation of the normal to the curve at P.
(iv)
(v) Hence find the area of AOPQ in exact form.

(c)

y
A
\3 1
1 / Y =Cosx
>
-17 B y =\3sinx
31

The diagram shows the graphs of y = cosz and y = v/3sinz, for 0 < z < 27. The

second point of intersection is labelled B.

(i) Find the z-coordinate of B.

Hence find the coordinates of the point ) where the normal meets the y-axis.

Marks

(=] [=]{=]{=]{x]

2]

(ii) Find the area of the region shaded in the diagram, correct to three decimal places.

Examination continues next page ...
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QUESTION FOURTEEN (15 marks) Use a separate writing booklet.
(a) Find the exact value of tan 6, given that sinf = 0-4 and cosf < 0.

(b) Consider the geometric series with third term 2 and eleventh term 131 072.
(i) Find the first term and common ratio.
(ii) Find the fifteenth term.

(c) » . 0

609

1 cm

The diagram shows square PQRS, where SR = 1 cm. Point T is located on side PQ),
such that /T RS = 60°. The diagonal QS intersects TR at point U.

(i) Prove that ATUQ ||| ARUS.
(ii) Find the ratio Area ATUQ : Area ARUS.
(d) The number of players N of a certain computer game is modelled by the equation

N = 500e*!, where k is a constant and ¢ is the time in days since the game was first
released. After two days the number of players has tripled.

(i) How many players were there at the time of the game’s initial release?
(ii) Find the exact value of the constant k.
(iii) How many players, to the nearest player, will there be after 1 week?
)

(iv) How many days, to the nearest day, will it take for the number of players to reach
10000007

Examination continues overleaf ...
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QUESTION FIFTEEN (15 marks) Use a separate writing booklet.

(&) (1)

Find ((ii_x (Qﬁloge z)

log, x
(ii) Hence find / e .
NE7
(b) A train makes a single trip between two stations, stopping at each station. Its velocity
3t(6—t
vkm/min, t minutes after leaving the first station, is given by v = %

(1)
(i)
(iif)

Find the time taken to travel between the two stations.
Find the maximum velocity of the train.

Find the distance between the two stations.

(c) At the beginning of every month, starting on the 1st of January 2019, Jack plans
to deposit $1000 into a superannuation account paying interest at a rate of 6% per
annum, compounded monthly. Let $4,, be the total value of the account at the end
of the nth month.

(1)
(i)

(iii)

(iv)

Show that A,, = 201000 (1-005™ — 1).

If Jack keeps to his plan, what would be the total amount in his account on the
31st December 2058, that is, after 40 years? Give your answer correct to the
nearest dollar.

Jack has estimated that he could afford to retire once the amount in his super-
annuation account has reached at least $1600000. Based on this, by the end of
which month of what year could he first afford to retire?

Jack has decided to investigate whether he could retire on 31st December 2048
with the same total of $1600000, to be achieved by paying larger monthly
instalments. Calculate the monthly instalment that would be required, correct
to the nearest dollar.

Examination continues next page ...

(][] [=]

(=] [~]

2]

=]



SGS Trial 2018 ............... Form VI Mathematics 2 Unit ............... Page 11

QUESTION SIXTEEN (15 marks) Use a separate writing booklet. Marks
(a) YA
N

The diagram shows the region bounded by the curve y = tan g, the z-axis and the

T
line x = 3 Find the volume obtained by rotating this region about the x-axis. You

will need to use the identity 1 + tan? 6 = sec? 6.

QUESTION SIXTEEN CONTINUES ON THE NEXT PAGE

Examination continues overleaf ...
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QUESTION SIXTEEN (Continued)

(b)

)
xcm
6cm
M
P

A

12cm >

The diagram shows a rectangular piece of paper PQRS with sides PQQ = 6cm and
PS = 12cm. The points M and N are chosen on SR and QR respectively, so that

when the paper is folded along M N, the corner that was at R lands on edge PS at
0.

Let MR=xcm, NR=ycm and MN = {cm.
Copy or trace the diagram into your answer booklet.

(i) Show that OS = 24/3(z — 3).

/3

(ii) By considering the area of PQRS as a sum of its parts, show that y = 5
z p—

(iii) You may assume that the minimum value of x occurs when point N coincides
with point Q. Show that 24 — 12v/3 < z < 6.

$3

x—3

(iv) Show that the crease length ¢ is given by ¢ =

(v) Find the minimum possible crease length ¢. You must justify that it is a minimum.
Give your answer correct to the nearest millimetre.

End of Section 11

END OF EXAMINATION

2]

(o] [~]

(=] [=]



MATHEMATICS 2 UNIT - TRIAL

Ql. 243

QD tanlto® = "T\é_

(2%x3)
= %\OSC2+'O3C%

= R+ o
Q5 2x3"7 = |1o0c2 882
_M"' = 5] 44|
N logS3\ a4l + |
= I
QC. 222 [in2+ G~ 4 104] =72.1579¢ ..
= =21¢

&7 3 S?aneis (‘UQ(OC}(‘U C/\C‘-’\QQJ d‘a‘pwﬁ
hoouue Lo Mga(‘x_bf)

QD N Jt+ et x =

O

@q‘ e ﬁ'\/\'o«dc\a\tﬂ»s Cancel out

LT ) e = (B5-2) %k
= 8L
} , 2
A _ Sec" X
QO. Lj = 109Q+qq1 dﬂ:(L = tanx X i.
N C;:f.;: A cosZ X

T CcoSToX ST X



QUEITION 1

a) 2x*-32x = 2x (x?-/c) v
_=_2x (:JL'*‘F)(X ""l v

b_) 2 x_‘?’*\@- = 322
3-Vo. %‘F\fi Q=2

\‘4 23¢

4 (et 3)3? 2¢

- Bt (o18)

§— — . G
= g - o = ('3)(—-2) i+ C
y iy [ (3x=2) dx = 22

= (3x-2)° +C

| &




QUESTION 12!

Q) Le“ uw=x AF :__(_|_+, :2;‘()5
We a'= 5(1+2x)"x 2
s o(rx)t

& (x1vaay®) <301 T xx e (112"

= (r+2x)* (U234 1ox)
= (o)t (Pt Rx) v

- W
CxX _s8x tc

3 -

Q0
Y
.
[N
o
ENZ
i

= 2% -&8x+c

)= 2(-2) -5(-2) +c
C o= 7

SO = 2% -5x t 7 S

o)1) +anm (LBAC) = %

_ s
R
ale i
S LBAC = tan! (@) 2/%"'
i /=
¢ v L
1) Area BOP = 2 x W3 x9- Fx(WERY x T~
= &-5308....

Tem> \/____CRCUNDH\J G,)
_——

dy ) o+ B = -2



i

xR

(x+ ;5)2 - 2B

,,.,oqs
(2) -2(3

Y

NN

}L Ov loz
2

=)n v (-3,0)

|T> A= 12

[N

- T
b (-3,0)
RN
)

Y/ . \\y
Focus: (— 3)-3) \/

W) Directiixt gy =3 /

V)

)

v

_ —_U_S

(s~3) %]

IS

“\:&

>

\/ ( tan” pz-qohg:.

M SSins \\jﬂfﬁ*) .



QUESTION IR:
o)1) a=82
A=~C

Sn

¥ > N

O <n<IB3

- 3 L31xs24 (n-nyx-c )
n (5230 +3)
2 (55‘30> v

U

L0

5 S-3n) > O -
L/O 183 \4

.‘. MOI)(\-mkAm QD _7\7§7+C'/®_3__ \/

1]

YDy

=

Ay
eb &

3
log, x

= \ge,q x

s v
cym gt 43
-‘V>W\’\fm x = O U:gj+5
= ¢*t9
3 Qo




|

“) Ave— =

—% .
~ 1!21;(5
L S /}/." -
LR
ain /
G
’f V3 sinx dx ¢ fﬁ% Cos X dx \ \/
- "c_
< | [-Geesx J5 + [on J/
t _\@<C032} — (- )) + - - Sm‘tcr )

l ~0.7732a85.. \

i‘ Q- 7132 sauasre= unitsg /



_ QUESTION. 14

Q),_ s~ O =

= 04 A |
- 2 /J 2 _KS A
5 L2 4{*
VI

T'C
tenB = =2
J21
ey i) ar? = 2 @
ar'® = I3y OT2 @

=5 W
) T = 8 (DT (=g

= I3 584432 7
i T U :
g)_glﬁ ATUa = A RUS

L TQYU = L RISV (caH‘e/h ate Qd.@\is}. p@__]LS R
~oppesite side=s of sque-T
LTUQ = LRUS (vetieally Q_PPQSH"C>

SANTUR || ARUS (equimngular or AA) 7

T\) L QRT = 30" (adjaccnt angle=s 1n aright angle)

KR = (sicde of sacer=)
JASH



TQ: RS = _j5 ¢
_L_

Avea ARUSK = (E)L___l_l (orsas :oc

= I :. S . Slm)\o\/‘
— \/ Prc_au/es>
(.% Qe oveV Ppage = 'q‘leaJr‘sz]

d)v{') wh e~ t=o0o

N =5000q"
= 500 \[_“__-_'- SOQ_le_Yﬂ'S at the Inhhal el mase

TI)’ whe~ t=2
N =1500

. . E—— JON— 2k
1S00 = S00¢e v

= 23382 6859....
T 23 383 players v (accep! 23382)

\i\/) t=2 when N =2 | O0o 0o

lagq . 3
1000 000 = 500 ¢ 2

-tage3 ¢
e * = 2000

t = '03_4 20Q0 X



,é(
Q| L"‘O) ||) Al\re=r Nnative
1
tanl3a” = T—-—
LA T3 \/
s TV
———""'Q = é:)" (V‘v\a"c‘lﬂbuf\g sides S len” "'V\qﬁs\es)
TU
S < (QS =) gwven X
Ru ’ )

Avee. ATUR ° Aves ARVS

72"'/ X TU X TA X S\._’_-‘&"/E.;Oo : ‘é‘ X RU X RS X swvigo®

TU X TQ )
RUXRS

TaxTQ | (jV’O” X )

]
(z)

%l “l O )'S

e



QUESTION 15"
o) |) Let u= 2x? A= A
S w2 AT ‘alz:r' Vv
o _ o
- I~ lnX = Inxx 4+ 2‘/3(
_dXA( 2’ 1 i )_ J— R J‘i —-—-i—
lnx 2
ﬂ)_f\]‘ d1+f§dx'2&‘mx+CI
i X gy = 2Vx Inx ~f__fl_>(’ic(ac_ t C, \/
H 1
= _Axda - 2T 4G
.

e I3

Tenc e ve

'1_1}) X =

)

Pk

o takes 6 minutes

- Qté6

‘__EMGK ocCer S when € ° 2
3.

N

el vy P"-” r',"?,.‘”
cmay el vedex

J,

Vimax = 3%3 (< 3
25

1

2]
25

=108 km/min v~

At

£-3¢(6-¢6)
25




cYt) Gl pa. = Q. 57 per manth
> ) o = Q.- Q05

n o i g}
\s' s, 1vestedd far N Mmeonths ameunts to LOQQ(I__O_OS)_ B

n-}\
Anel (n=1)  looo Q.OOS‘)’;{I'”
3 (n-2) " |00 (1.008)"™
sy v | oty 1 Kelele) (, .ooS)

An = 1000 (1005 +. .. A :

o+ I-Qog_”_ff + 1-oos8" + l-oos'_‘> \/

. ~ g =
GP «=1008
v=100%
Pder s —

= 00O X\.oos(t—506“~;) |
|- 005 ~ | \/

= 201 0C0Q (1008 1)

T IATIVE
X~ ALTERNATIVE

A\ = 1000 (1:005) _
AR GE IOQC‘)i-OOS
foa= (rcos)z + IC‘GOC1~OOS>
Ay = (Ay t looo)1-00S
= |0oo (1-:008)® + (oce (. 0cos)* t (00 (1 9os)
= 100e (1:008* +1.:008%+1.Q0S )

Y

A ~ |ooc (1-008” + 1008”4+ . _ 410083+ I-OoS’*»“ocS)
e Py S\ S iy ey e B £
“—
&P o= 1'00S
. rELo0s
= | 000 X\ ’QQS_Q-OOS_" _-_l) n +?_f"*?§_ o

1 QOS5 ~ .. . /

= 201 Qoo (1-Q0S"~-1)



i) n=HoxI2
= 430

480
Aiae = 201 QO (l-oos —t>

-

= QOOp | 44 (83 .. .

= 3;20:31 AR el /

i) 201 000 (1°Qe5™ ~1) > (600 00O
o B T'Oogﬁ—é lcoa _; |
I oo ol o
2
n 2 log (507 = 41)
b%paﬁ

LN > 439 .66,
SThe could vetis e _9_6}:]’/ L-}‘{-Q Mcf\'HﬂS \/

. SG \/-@ars 8 VY)c*n”“dS‘
C"')c" OO AL(@\,(S*’ 2066 /

Leerliest date =

,’\L)_ N = 30%x12
= 3GO

Ay = | ©00 COO
M = 7

1600 000 = M x 1:005 (10057~ 1)
QeSS — I _

— 1600 0COX 0005
11008 (10053 1)
1584 - 3839

- $1585

"H’ H



QUESTION 16

n

) VET [T tan™E dx

=
/\\
()
Q]

)
@)

= 3%1_ (‘3\}%“_@ cubi e u;wd-s

) a 27y N

P :
1) OM = MR =X
SVERS
o8 = x* - (c-)* VT
= x* - (3¢~ Qx*bc) /

= 12 (x- S)
hew
; (V=i

oS Jﬁ‘? (x-3)

S

2V 3(x-3)



W) | Pars| = | Pana| + 2] NRM|+oms]
G2 = £ (12-y+12-23635) 12 (3xy) * S e 20363 |~
L= 73 -3y -GGy txy b ¢ JZGTsy - X /3s)
Y (1-3> = X3 (x-2)

X33
ol B e >~ 3 \/
X3 =
= Joos E.)Q Qo ovEY PegT S
=3 Q\\'e/neﬁ'pvf ]
m)' YRl 12 = XV
JI—S \/
3x?
|44 = = (,07. both m@a)
X242 510 = — 144 + 57C  (complate the A?‘)
(> —24)*= 432
©ox = 24 2 Jassy
= 24 % 12V3
RUL Osx<G (RS =Gem) s
NN, = 24 - 1203

24 -123y < x s C

’ €.
/G‘\ (\\\\‘x —_— _‘\_‘E OQ = 12 fan

= xmn;\
TS S, O = dnt-e?
\\ H‘\‘““-\_
PN ‘*--.‘| M - o=
N oS = 1D-6/3 |
| ._\Q// _J 2 -3 = lm) d)foh())
P VR Q S C-33 =/3-3)

PEY IC—3/RVT2T = 3x -9

Sox = 12~ 36Vl ’
'X.qu—"'—' RS = ¢. S SFNPN = 2(_“ - '2%



-}(- AH:-_.-/M <=.‘,’ch:’

3-S5

Q‘Q C) ;\) O +l’\|§ eCca Sl o , the ‘FO\\O\/\/Ihﬁ Solu"\cr\

Weose alseo accepoted’

a N

——T e — —

2 .
!
|
!
P & O S
N TR
G J 226+ (y-o08)
Kj e1+g{_’zbog+os
: S = =
r o 230 ¢ + 0S
y-o9S _ 3e+ oS
= TS

]

u

i

3¢ + 4 (3(x-3))
2(2J3-3))

X
T3ex-3)

xJ3
Jx-3




V4

i 2 2 Z
) A = xlity
3 \2
& Xt 11—3>

2 (x.*—*S} + %XL "
o SRR Ac o
x "3 \/ 2 thoeaot .

= 3(3

X—3
: N e~
A =

dA
V) &

3 )‘3 (‘1-3)»@;8-1%“) /
s ) x (—H=—

_ Jx-3 2% G2 -
X __75LT?S>1 _ /

2xVx

il
2

Iy

f

X * (2)(* c\)
2% (x-3)x—2-

= Jx (2x—9)

2(3(-5)! -

| & - x%
(- 3)E | )
dL (x-3)" x 3 =2 ‘X”é@‘-‘%)l(\/\

Sl o ((x=3))°

3 [ (x-3) x X

2 x-3

ALTERNATIVE

x -3

33 (x-3) XX (\/)
= STt ATT e |

2 (x=3)Jx-3
= Ix (2x-=)

3 (x-3)v-3 |

ALTERN ATIVE

* OK Aeok ot mu~umwyng A?
F (o page e MJ



g <
B8UT X >0 (x\weongcCG X = 1
e 5

g .- c:
M M L™ /L OCC S wWhern 2045 cm

[}
x
W

{l
0
Mo+
N



e AH’C/ﬂG"')\/< ‘Qc’k\mj c." /(1

ISNnce /(>OJ the ™M v Oc /L conCctesS Wl'“"; 'H’\c "M C’D ‘/(L
2

0'd
2
e S
g4 (x=3)x3x=- %]
ol T CH=3)"
- 23(3—011).‘
(x~-3)*
= x’-CQx-“?)
(x~3)*
d.L°
dx ~ O when x=0 o E,:_ .
83; x>Q U\MO('LQCCCL ’D(=5
X e 4SS
ad e | o |ca2s
dx ’
> — A
s S (f LfAuwd L) oCcr s when x:%
. g.\3
F A = ql)
1-3
= — A3
2
T-779472 ., .
= 7 8 <™



	FormVI_Mathematics2Unit_Trial_2018
	FormVI_Mathematics2Unit_Trial_Solution_2018

