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General Instructions

e Reading time - 5 minutes Total Marks - 70

e Working time - 2 hours SectionI Questions 1 -10 10 marks

e Write using black pen only Allow about 15 minutes for this section

e Board-approved calculators may Section II Questions 11 - 14 60 marks
be used Allow about 1 hour and 45 minutes for

e Areference sheet is provided

® In Questions 11 - 14 show
relevant mathematical reasoning
and/or calculations
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Section 1 10 marks
Attempt Questions 1 - 10

Allow about 15 minutes for this section

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

1 Which of the following expressions is equivalent to cosx+ \/gsinx?
3
(A) 2cos| x+ kid
3)
\
(B) 2cos| x— kid
3/
\
(o) 2cos| x+ kid
6/
\
(D) 2co8| x— kid
6/
2 If (x— 2) and (x+ l) are factors of x° +x” + bx + ¢ what is the value of (b+2c¢)?
Aa -4
(B) 12
@ -8
(D) -12
3 The diagram below shows a circle with tangent. If O is the centre, find the value of x°.

Diagram is not to scale.

(A)  60°
B) 30
@ 15
D) 2




4 Which of the following equations represents the graph below?

ar A
21
<= : T :‘; X
-1 05 0.5 1
v
(A)  y=2cos (3%)
(B) y=2/sin"(3x)
() vy=3 cos'1(2x)
(D) y=3 sin'1(2x)
1 X
5 Evaluate J € " dx .
o 1+e
e
w
2
(B) ——
l1+e
(o) In(1 +e)
1+e
(D) In( : )
. . 5 dy . .
6 A parabola has the parametric equations x=6f, y=3t". Hence d—, in Cartesian
X

form, is equal to which of the following?

(A) 6t
(B) %
© <
o =



What is the general solution of cos2a= =

J2
F n

(A) a=—+nm or a=——+nmn,fornell.
8 8
7
(B) a=g+2mt or (x=§+2mr, for nell.
3
(9} a=g+nn or (1=In+mt, forn ell.

3
(D) (1=%+2mt or a=zn+2mt,f0rn ell.

A bag contains 5 identical blue marbles, 6 identical black marbles and 3 identical red
marbles. Three marbles are drawn at random. Which expression below gives the
correct probability that exactly two blue marbles are drawn?

@ =
() SCifC:Cl



3+e*
5

A)  In(5x-3)

If f(x)= , which of the following is f™(x) ?

(B) %1]1(51:—3)
©  In5x)-In(3)

(D) %(ln(Sx]—ln(S])

The population, P, of animals in an environment in which there are scarce resources is

increasing such that c:j_l;’ = P(100- P), where t is time. The initial population is 20
animals. Which of the following is true?

(A) P =100 -80e"™

(B)  The population is increasing most rapidly when P =50.

(C)  The population is increasing most rapidly when t =50.

(D)  The maximum population is P =50.

End of Section 1



Section II

60 marks

Attempt Questions 11 - 14

Allow about 1 hour and 45 minutes for this section

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

In questions 11 - 14, your responses should include relevant mathematical reasoning and/or
calculations.

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

(a)  Determine the acute angle between the lines x+ y—5=0and x—-2y-5=40,

correct to the nearest minute. 2
(b)  Evaluate J. ’ cos” 2x dx leaving your answer in exact form. 3
16
() (i) Sketch y= x—_l , showing all asymptotes and intercepts. 3
x+

(ii) Hence, or otherwise, solve X—_l >1.
X+1 2

(d) a, band care the roots of the polynomial

3x° +4x*-5x-8=0

Find the value of 1+1+1 . 2
a b ¢
. 1Y
(e) Find the exact value of sm2Ltan EJ 3

End of Question 11



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

9
(a) Consider the expansion of [sz —l] ;
x
(i) Find the coefficient of x°. 2
(ii)  Determine the size of the greatest coefficient. 2
5
(b) Use the substitution g =9 — x to evaluate J. xV9—xdx 3
0

() The point P(1,2) divides the interval AB in the ratio k:1.If A is the
point (—3,6)and B is the point (7,—4), determine the value of k? 2

(d) Two metals, A and B, are heated in separate ovens. Metal A4 is heated to a

temperature of 175 and metal B is heated to a temperature of 275°. The metals
are taken out of the ovens at the same time and left in a room to cool. The
metals cool at different rates. The temperature of metal A is given by

1 hsj

I
T,=25+150e % 2/ where t is the time in minutes after the metals have been

removed from the ovens. The temperature of metal B is given by T, = 25+ 250e™

(i) Twenty minutes after being removed from the oven the temperature of metal B 1

is 175°. Show that

(ii) How many minutes after being removed from the ovens will the metals have th
same temperature? Write your answer to the nearest minute. 2

(e) Prove by mathematical induction that

1.2 3 n (n+1)-1
20 30 4! (n+1)  (n+1)!
n is any positive integer, where n>1. 3
End of Question 12



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

(a) . _ .[5x)
(i)  Sketch f(x)=sin™" L?J : 2
(ii)  Find f*(x) for the function. 2
1
(b)  Evaluate J.\E 2 3
, 2+4x
(c) An office network consisting of 20 computers has been attacked by a computer 3

virus. The probability that any particular computer has been affected by the

virus is =. A computer technician has to check each computer individually.

() Write down an expression for the probability that exactly six of the 1
computers have been affected..

(ii)  Find the probability that exactly six of the computers have been affected 2
and they are the first six computers that the technician checks.

(d) P(2ap,ap?) isapoint on the parabola x? = 4ay. The normal to the parabola at P cuts
the y-axis at N. M is the midpoint of PN.

x*=4ay

J x
(i)  Show that N has coordinates (0,ap2+2r1) : 1
(ii)  Determine the coordinates of M. 1
(iii) Hence, find the locus of M as P moves on the parabola. 3
End of Question 13



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

(a)

(b)

(c)

If 3SiIlX+\/§COSXERSiIl[X+a] , determine the values of R and ..

The diagram above shows the cyclic quadrilateral ABCD. The tangents drawn
from point X touch the circle at A and B. XA produced meets CD produced at Y.
The chord DB is parallel to YX.

)] Given ZBAX =a show that ZBCD = 2a.

(ii)  Show that BXYC is a cyclic quadrilateral.

A four letter employee password is formed from the letters 4, B, C, D, E and F.
(i) If repetition of letters is not allowed, how many different passwords
beginning with A can be formed?

(ii)  Ifrepetition is allowed, how many different passwords can be formed

if exactly one of the letters must appear twice ?

Question 14 continues on page 16



Question 14 (continued)

(d)  The projectile is fired on the x-y plane with initial velocity V and an angle of
projection 6. You are given that the Cartesian equation of the projectile is

2
y = tanf — g—xzsecze (Do not prove this.)

2v
-~ - - -
# g ~
- N
*~
0 S
N X
2 .:
(i) Show thatthe range is given by R = YZsin26 2
3

(ii) A projectile falls 100 metres short of a target when the angle of projection is
15°and lands 558.8 metres past the target when the angle of projection is 30°.
Find the angle of projection required to hit the target giving your answer

correct to the nearest minute.

End of Paper.
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Multiple-Choice Answer Sheet

Select the alternative A, B, C, or D that best answers the question by

placing an X in the box.

A B C D

e ] ;] ] b W N o

[y
o

Section 1 10 marks
Attempt Questions 1 - 10

Allow about 15 minutes for this section

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

1 Which of the following expressions is equivalent to cosx+ J\w sinx?
(&) mSmT+Wu =R @nwm

n=2

ﬁ MSWT-& St = V2

mu w =¥

Q) NSmT.T 6 =z

o ol [2{

2 If Aul Mv and T“+d are factors of x* +x” 4+ Bx +c what is the value of (b+2c)?

@ -4 P Fe+284<C o
28 +C=—10. — \m‘.__ )

A ~-b+ e =
© -3 ot =0 —=(E

® -1 A \_\N\On@ M_M.\IL\

B 12

3 The diagram below shows a circle with tangent. If 0 is the centre, find the value of x°.

Diagram is not to scale. ]

(ay 60
&7
Qs

oy 20




7 What is the general solution of ncmmq.uw
2

4 Which of the following equations represents the graph below?

(A) a=_+nm or inm+=ﬁ?_.=m_u.
8 !

QWMNDB =

ﬁS a=2+2m or Q.HNm+N=ﬁ mQ._amD.

8 8 . ~ ~ Lk.v
) .N\\m:th&&v

T 3n =2 7 \1““
(a) y=2 nom.wauv — ) Q.nm:_.:ﬁ or q.uz.wei_ﬁu fornel. .N\N\ Y oz
- 77 .
B)  y=2|sin’ (3] o =SS dr\w%/\_ 5
3
(€  y=3cos'(2) EZ )] nnm+~_§ or nuﬂn+§ﬁ fornell.
D)  y=3sin'(2) / - m _
—_— . . B A bag contains 5 identical blue marbles, 6 identical black marbles and 3 identical red
5 Evaluate ;. g dx . marbles. Three marbles are drawn at _.mmﬂoﬂnw.%.\:m”ﬂ expression below gives the
o 1+é correct probability that exactly two blue marbles are drawn?

>,
m\ E
%a Lo It | ®
. < =¥
= ﬁﬁL NA.\\Q\K‘\H o @) 5C, % °C, m..m\ 2 m._\
= Lo]i#e| = a1l ° #C

v?m\.“m. | © 2
= = & 0 x5
6 A parabola has the parametric equations % = 6f, ¥% 3% Hence W‘L: Cartesian 59
form, is equal to which of the following?
21
A) 6t iy
{4) m\ _ Mﬂ (D) 1479
2
o
© L y=3(5)
© = -z g B
6 12

x o < \HN
(D) m@. %ﬂlu & m



e g ——— - B RO 32153
9 If f{x)= w+m . which of the following is f7(x) ?

A} In(5x-3

(A} In(5x-3) S £ o™
1 Y e

(B} l(sx-3) = ~y

© InGx)-In@ - - ,\mw.l W \

~ N J

1 R YA .

() 5{in(5x)-1n(z)) :

vy sefenrd) iy =din)

10 The population, P, of animals in an environment in which there are scarce resources is
increasing such that s&% =P(1 00~ P}, where £ is time. The initial popuiation is 20

animals. Which of the following is true?

(A)  P=100~80e™

(B}  The population is increasing most rapidly when P = 50.
-l st

(C3  The population is increasing most rapidly when ¢ = 50.
S s e ey

(D)  The maximum population is P =50.

End of Section 1

(%) x+xw\«..n._,0 A B U
e i\s\\.n 1 M, ﬂ% e o
~, e
- SR (LsSrad G— t\dﬁ(c A \ ; uﬂ\a‘mﬂﬁx - \\«N;..ﬂl.iw
o - ] \\ £ -
o _ ==L
— e - e cs\ =] -
) e )
5 N = \_ww ¥ o ‘
e . 1] / i b
- WW = L 2k V\W\W,M
- w s n
S S S S ——
e iz
S — - -
- = 5 \ )+ (a )bt ;v\a\ i

= ww @
= L H..DI.T\,..IP =

g _ g



v~
S b, - <-)

.uA\I

s
2 +m\.um.%m.\ﬂ - & =
u .w.,rk ~thse = - &
.

N
a.r_u oo + Vﬁ =
wOM £

~he ==
.:... — T. - pue

=
O L4 C.

Q

&~

i

?u S sf_\mﬁhd\c.p . _

= 250 AQ@ v e =2

i B \
,uéwwvww mmu
=1

z

! ! y

) Tpye ) )
[ A S A R ) Al
o —ailra 57T

= S \E_

betac + _\
abé
-%

)4

ap—r

=




Tu s il

- L (e F )

\n%

m\

|-\

A(-3¢)

g

TK—-2 J\A_n +4
J<+ <ot |

\w\m -3
\AT\

——
S

72 = \_A_:m\ __

6l = (=

NS . e - P \N\Iw
K==

\\
\RNQ\!Q

=[1,2]

wﬁﬁ..
T

et § = 2Kt 2
.,‘mﬁ\h

ra

P A A St -1 s i o X

u%”.

o

SN SNAES, A
o I P XLN u\ ar Ru b &\M, e

B T S T —

I %\ml.m;nv\r.m\ K e SO
2

S Y~ ) 1T o Y2
= N\U\%Nv\o@

,mmmgm P‘Q m

l\u. f
e o

l.\

L Fuuer Aﬁ,?n vp




oo, Tt 3 L Ay S -
{ = _
R 2 ¢ 'Sl hwﬂ.fff#b‘\ |
nz=(
m_v \bﬁ%%\.\ o= N\\ p
et S = 7 AHS = L T
U.Ch. N.\
“ - Z-7 A
2; T 2=
. ?ONQ( n=f
A.ﬁ..ﬁp b\p%@g%ﬁ nzt
A — =2 i< _ mf&.\l\
N\.:,u\\ﬁ (- +Q.AMT\ an@\vm
m.mfv \\\«DJ% Mu,v\\ A=l
. / z ._m. “QQ&.F_‘
R A.\\rw.ll‘h\u .Wu o *Qﬁ*&b\“\ mﬂ.ﬂt\ @ﬂar.wuv_
..J_m.
g o= QD =) KA
Mow LHS = 2zl 1 Nwmmww._ oPdiraﬁ_‘HW’
T (e e
PARKING 1m )

b wﬂvmvdr?g ﬁn+b_ g —2 KA @QQ&MMMV.W

QQ\@ !

‘Q%EL\E




el B ag, 0
/. [1 !
m@ %\ X N\\%w - mbw %«v\m mmi,?w&or\ov = j2_
ek =/ | 0 =i
. - kg =22
v (99 = £ -
~E m ==
0@ P(wpor®) = % ~ m\,ll\
7
7
| 0

o xeo 2T prree

= Or\p + 2o _ | ‘
m\ \Q\bowoq.m.n..vW\ ;\, f|_ Q\ ¢
(1) \\go\@ pf??m/\w L RPA =< @ilﬁ?@&/ﬂ\
- 0T = LDRp=< [ Alhda  peyyx
- (oo E o
(D Loes O ! _

- AD\%W.I\%UO -2l mpber\_\.mwu m
oV LACP = 20 Mm\%g &&&o@ﬁ

e 2 -/ Q HENV\I@N L AK= mx%

CPTE Ty ) e B ,Ah epmeel

L = Mm TQ(\ BT . A\ﬁrxm = §0-2.0C
J\q.\ulb.\./\..rmlr.//,.!a S ..T.Q(\ A

S CRCA=2e<



1 (C) ?V ] 2 cpEF | .\UM@MU@WW%BE§$h@?T§. )

. e FL.E&“!% = lse N S @.HWD‘&;I|
E,,XF\P%\?%\ A =) XSKexT e

=5% %dcn

R S S =
() sxsrs — f

. o Y
2 :

o b wegsteaded Uilfer

\\
. by BlAIx S = .w, T T -
or 6 xec, %«L =720 @

i VB = L5 Y -
B getod 2 o e

\\\ aéiéﬂvawwwaMW&&wqﬁﬁ&.kﬁ
= 4o wawm e

“mnnw <& 2

< ZA) 2.5 S \s.%ﬁuﬁumd »

e Jz =1
e Fore - AX " Col & = = S :
r\ I
2

e .M..I.‘.H — WI.W\% == annvnwnw h\}h! I

=
D

L Sinne = B9 9 28= os:
1682 £8 @hx\_\m\




	2018 Hunters Hill X1
	2018 Hunters Hill X1 SOL 2up

