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Section I
10 marks

Use Multiple Choice answer sheet for questions 1 — 10

Question 1

If a = 1 — 2c, in which expression has ¢ been correctly made the subject?

(A) c ==
(B) c ===
(©) ="
(D) ¢ ==
Question 2

In a raffle, 30 tickets are sold and there is one prize to be won. What is the probability that someone
buying 6 tickets wins the prize?

(A) £
(B) ;
©) <

(D)~

Question 3
A function is given by f(x) = V4 — x2. What is its natural domain?
(A) x < 2

(B) x < 2
(C) —2<x<?2

(D) —4 < x < 4



Question 4

If 5v/2 — V8 4 /32 = +/x, the value of x is
(A) 130

(B) 98
() 26

(D)7

Question 5

The graph of y = 1 — x3 could be

(A) (B)

>

>4

©) (D)




Question 6
What is the derivative of (x? — 7)*?

(A) 4(x% — 7)3
(B) 4(2x — 7)?
(C) 8x(x? —7)3

(D) 8x(2x — 7)3

Question 7

What is the period of y = sin2x?
(A) 5
By«
(©) 2m

(D) 4m

Question 8

The diagram shows the line L.

Vi

A

60°

What is the slope of line ?
(A)
B)-%
(C)V3
(D)—/3

O

=Y



Question 9
Simplify 21og 10 — log 5 and choose the correct answer

(A) log 4
(B) log 15
(C) log 20

(D) log 95

Question 10
What is the solution to the equation 2sin26 — 1 = 0 for 0° < 6 < 360°

(A) 6 = 30° or 150°
(B) 6 = 15° or 75°
(C) 8 = 30°,60°,210° or 330°

(D) & = 15°,75°,195° or 255°

End of section I



Section II

80 marks

Questions 11 — 18

Answer each question in your writing booklet.

Start each question on a NEW sheet of paper

Question 11 (Start a new page) 10 marks
a) Evaluate t:islggz; correct to three decimal places 1
b) Factorise 2x% — 5x — 3 1
c) Express 495° in radians. Leave your answer in terms of 7 1
d) Find the exact value sin 2?" 1
¢) Solve |2x+1| =3 2
f) Rationalise the denominator of é 2
g) Solve 2x + 3y = 28 and 3x + 2y = 27 simultaneously 2

End of Question 11



Question 12 (Start a new page) 10 marks

a) Fully factorise x3 + x?y —x — y 2
. . 2x2 x =2
b) Simplify s X o 2

c) Differentiate the following
i) y= —6x3+4x%+3 1

i y== 1

x%2-16

d) Evaluate lim
x4 X—4

¢) Find the equation of the line that passes through the point (5, —7) and is perpendicular 2

to the line y = —5x + 2. Leave your answer in gradient-intercept form.

End of Question 12



Question 13 (Start a new page) 10 marks
a) Differentiate f(x) = Vx2 —5 2

b) Consider the function y = x? + 4x + 6

(1) Find the value of the discriminant 1
(i)  Find the coordinates of the vertex 1
(i11))  Sketch the graph, showing all important features. (Use at least g of a page) 1
(iv)  State the range 1
¢) Given sinx = % and tan x < 0, find the exact value of cos x 2

d) A packet of lollies contains 5 red lollies and 14 green lollies. Two lollies are selected at
random without replacement.
(1) What is the probability that the two lollies are red? 1
(i)  What is the probability that the two lollies are different colours? 1

End of Question 13



Question 14 (Start a new page) 10 marks

a) Differentiate with respect to x: x2(2x + 1)5. Fully factorise your answer 2

2

. dy . _ X=X

b) Find — given that y = o 2
c) Find the equation of the normal to the curve y = x3 + 4x + 7 at the point where 3

x = 1. Leave your answer in general form.
d) (i) On a Cartesian plane, draw a neat sketch of the function y = f(x) where 2

_(x*—4forx < 2}
f& _{4x—8forx2 2
(i1)  Is the function above differentiable at x = 2? Justify your answer 1

End of Question 14



Question 15 (Start a new page) 10 marks

a) The number of bacteria in a culture increases according to the function

B = 2t* — t?2 + 2000, where t is time in hours. Find:
(1) The number of bacteria initially 1

(i1) The rate at which the number of bacteria is increasing after 5 hours 1

b) Given log,2 = 0.43 and log, 3 = 0.68, evaluate
(1) logy1.5 1

(i)  logy2V3 2

¢) Mr H tries to connect to his internet service provider. The probability that he connects on any

single attempt is 0.75.

(1) What is the probability that he connects for the first time on his second attempt? 1
(i)  What is the probability that he is still not connected after his third attempt? 1

d) Differentiate f(x) = x? — 3x from first principles 3

End of Question 15



Question 16 (Start a new page) 10 marks

a) The diagram shows a sector AOB. The length OA is 6 cm and ZAOB = i—z The points C and
D lie on OA and OB respectively and OC = OD.

B
(1) Find the exact area of sector AOB 1
(i)  Ifthe area of triangle COD is half the area of sector AOB, find the length of OC 2
correct to two decimal places (Hint: Let OC = x)
b) Using at least % of your page, draw a neat sketch of the function 3
f(x) =—(x+ 1)(x — 2)(x — 4). Label all intercepts.
c) Prove that tan 8 + cot 6 = secOcosec 6 2
-1 — 42
d) Let f(x) = ﬁandg(x) =x“+2
(1) Find f o g(x) 1
(i1) Determine whether the composite function from part (i) is odd, even or neither. 1

Justify your answer.

End of Question 16
10



Question 17 (Start a new page) 10 marks

a) 80 people were surveyed to find out how many of them had visited the cities of Barcelona
and Prague. The survey showed that 23 people had visited Barcelona, 18 had visited Prague
and 10 people had visited both cities.

(1) What is the probability that a person chosen at random has visited:

«) Barcelona or Prague 1
B) Only one of the two cities 1
y) Neither city 1
(i1))  Find the probability that a person has been to Barcelona, given that they have 1

been to Prague

b) Solve 2cos?x + cosx = 1for 0 < x < 2m 3

c) Solve 2%2* = 5*71 3
(Leave your answer correct to 2 decimal places)

End of Question 17

11



Question 18 (Start a new page) 10 marks

a) Ina game, a turn involves rolling two dice, each with faces marked 0, 1,2, 3,4 and 5. The

score for each turn is calculated by multiplying the two numbers uppermost on the dice.

(1) What is the probability of scoring zero on the first turn? 1
(i1) What is the probability that the sum of the scores in the first two turns is less 2
than 457

b) A ship sails for 30 nautical miles from O to 4 on a bearing of 049°T. It then turns and sails to

a point B, 50 nautical miles away. From B, the starting point O is observed on a bearing of

299°T.
AN
o}
¢ 049°T
30
299°T
i, 50
"
(0] E
X
B
(1) Show that ZAOB = 70° 1
(ii) Show that x satisfies the quadratic equation x? — (60 cos 70°)x — 1600 = 0 2
(i11))  Hence find the distance of B from O, giving your answer in nautical miles correct to 2
one decimal place
(iv)  Calculate the bearing that the ship travelled on from A4 to B, correct to the nearest 2

degree

End of Question 18

End of Exam ©

12



®) b=

.Mwel_'h.-

e =

T 2o a8 = oY F AR,

W .S G SENST=6

© T5 5%~ q

3= o= 1
= A= N +20.
Aex ) 48 = p + 9
hte Wi = ZXG— F0=Ngt 2% -
F——— R =g @Mx . . o N
TE- Ml =g co SX0— B2=0erxe (0]
e 4
‘Tl - _+Ih|_zn .
F-=h h—
- g l__s - (#s)z =
e =0 ) 4
ZFS[C =
R S =S pustor
z s\._ , d.._-M_VNI- C.—.I”L‘vxuq ﬁ .
m+u8.¢+m8wlu3ﬁc@
. z==% ==
m_\SMM« = &I..n 3 = X0
(gAme Ef(e—e=) ET=FXC O T=[Fxg
rNVOnxun = ﬁwlunvwonwﬁ m.u....l.._..,..UON
. _ . ,mnm._.,unw_mu
F)(==) (hrey=
(BESIGEIE - Z=
P Y Pa) n , = - )
f3+dn\_lr3+8\dxu -~ suoo.+m00f6 lw..rlz._w = ..._Hcm..\c_m.q

of

i —
]

M {

XS =, S (P

T S R ST R =0T WY~ 0= (RF)(%-C)
LOZESOZ5 0 F=00\S _ on«onl.fm
ORSEF U 0= =6gVET O
. T
-~ P v
Q) OZ Q] = RN
A 9
Al.l 60“ =
201 . .
Vil N n n =, Z
mgﬁluomsoﬁumwuo_l.o_g_N b @ o—[ =
V—-[=3C
@ Z=f-= ==
Q2T =W
%= aor|
oowl.on_nH@. o T
=y T3
L
g k= 979
e L 7735
. CETR
Q@ [{EF7=g= 7%
V72

¥e ..mnﬁruu.qk = _M,Q.: ~2X){ Pm.ﬂw

CEES i
oT=% TR
3C =3+ =2 < . ’
=)< T =0 AR\
O o g= T

SRS




v

| Guestion 1¢ N A
oo n« Muo.u.:w usac” v=(geif] :_J a_ | ¢ ﬁ :
e ﬁ-msﬁﬁ Hﬂ =/
= =

 Question 13

Q,V ) =[5

.
= (x*~5)*
)

= (2]} 25 + 22 _o\nki._r e .}._ H_ =¥ -
= b.uoﬁwuo+_v¢mm8+:+w8u N\
H,nvOAMuoIv@,\#.uoiv
(i)Yes the. Punchionis smooth and
| r\ = ao-oc ;u&...xn. v=5cil | eonfimous of =2
. S+ : :

$1(a) = +(oc?-5) %, 20

Ereiee &os

= onmuowlwz.vuw

.%Wlu «.Wﬂutvs -2) = w\uoluonv

Quesiion 15

=23

Jxc2 -5

(st 0

a)() B= 2t - ¥+ 2000

Wonl_Ouov+_lwunim.H+m..H\N

J =x?+ 4+l

Eo

=16 = $(1)(6) .

£=0) & =2000
(S . ;.E+§=: Yore. are 2000 bacira -
- B¢ = 2 4| .
(5eH)® (5 &: 8> 2t

3 ’
nuvmnuo +Yx +3-

wz = 2ect$

whon o =l y ' = B(N%¢

53_8; -5= log,, (%)

. ].&5/ x= f.M_m,ﬂ..N

e .40? \wl_of.

Vertex (-2,2)

IIIW.+_ x._mu.w.

- I

. -
My T S
N

oo_u«»m o m&

i I} a

tZ 30,

§>u.oﬂtmﬂ.hN.

=0:43~0-¢3
.IO N.W

Ik

| EgjaatTon of 703&.. —lz=—t «.H..:

M:cpt g¢= l.vn._._

D.D Fm‘_.um{h\ = _owrN.I ,_.l . =

X+ 7y ~85 =0

"—OQ- N+ ﬁou__. mN
U vY

-=10g, 2+ % log, 3

= 0#3+ 5x0-68.
=0-%%F



TS

bh

SV gz

e T

MiSOﬁI =<

RS (

Kl s R R Ay

ol o PNT2)

+] VOGS

W= = g O00[X — ¢ 00X

s - 7% ..ﬁf....
\ O . —XG =
\ 3 ,_\ ¢~ 0+XT =
ST oY
/Y Y E.__ =
== ey :
) Y oM
F e TN (e—y)q W=

@.. 8\. (z== NGEIE .uﬁ\.nz. G

o0&

o Y
. )m_.lﬁ«.f eﬂun.N‘ S& =

Mhb-h =00 -

- unm = R.NN Pd llﬂ&ufk‘_ \ = foal» 4 .
e B —— TAep .
= C T . -V
L= 40 w .MP.H.-HOA ) ﬁOﬂ»A” honv6o¢| ﬁﬁﬂH
[FSREW IS ZoXS0 -
(TFxRa 271 %
0= (R0 (FX975 ) == (X0

) Y ocM

0€=) = Wohhfy=%~7 e, RS- = TP W=
RN Y

- N i ot

(=)= (R 1) W=

Y - oey

= W = (3§

XE == ﬁRﬁ. ‘Q

f n —re ¢ 2
LFxES0 o=[=>30+ R.uuSmG T T2 =(X)b nJ_._l =5 (Y) @
o o "
<= ~ SHY=
at 1 0 A AY 2
Immt = (VY] /.,Zch&sx \m cc RsNGWT =
8 . .
nm»...npéﬁ.it\@ ?.mowoo .
0% ,
B BVIS GO0
& , 050+ m«. =T
3rel = (9P aﬂuﬁn_ud&r? -
AR’ e300 -
o . "o T oS =
T = O EVE =SHT

WY AT VY F =007 §¢@

SZI810-0=

Z

SZ-0XSC-0XSC-0=

2 ASl =

(f

it

Gz

.—\d -—\N

= Vo7 PR Vg (T (0

SE¥l-0=

ISP IR =g+ ¢§+ﬂo 9l

..o».a.mN.Ouﬁ A

9 WIRINY

o2 N . r !
ke =\d°9)d deo




m_.vmmes.@ ot O fram A0 Nﬁfﬂ

| Question IR
bvll Dre | - buing of B — 180 = JI9°
Ol 10218 |[¥ 51| . <hoa=19°-49°

olololololoo]] =%
Lol |23 |¢|5

veZiz |02 .¢r 6|8 |10 m&;ﬂ;u Conine Fake :
510 (2|6 |9[12]15] | 507 s0msac®  n(eo)x) cus 30"
FLOL# |8 1216120 | o= qon +ec®— %Sﬂowa
S1olS [P JIS|HI2 | | 2 (ocosTOr 1600 =0

() 2(0) =57

(i) cc = 6OCes30 4 ,_n Ocos o)~ 4{1)(-1600)

2 (1)

___ vmn Sum Aa.w.g ={- _cmst 4s)

= 5156, ~310% (xx>0)
cooexS1-6 (1d.p)

x.._.b.v\.lx.riu. - OB =516 howkical miles .
fvd ok [ ;
4 _\.ll...vwl..y ) :
\36 ¢/ o
= A?u sihdOr8  sinFO
="a0 5]-S6 50
Sih LoAR=  S1-SExsiK
] 5 . 50
- P(sum Afwu =1~ 725
=120 =0-944..
1296 ] o
LOoR=35. F
b - Bearing om At &= IRO° an._.

I_Ww (hearest

deyre)




Year 11 Mathematics Advanced Teacher Comments

Question 11
I

¢) Some students multiplied by % rather than 50"

d) Several students need to revise finding trigonometric ratios of any magnitude, finding the correct quadrant
in both degrees and radians. Students must avoid mistakes such as sin(90 + 30) = sin90 + sin 30

) Some students only gave one solution to the absolute value equation.

f) Students must know to simplify their final answers, .particularly for questions worth more than 1 mark. A
large number of students did not take out the common factor in the numerator.

g) Simultaneous equations is a fundamental skill throughout senior years. Students across both Advanced
and Extension should ensure that they are completely confident in this process.

Question 12

a) Some students did NOT fully factorise the algebraic expression.
b) Some students did NOT fully simplify the algebraic expression
c) Some students did not factorise the numerator and cancel the term x — 4.

Question 13
a) The formula is on the reference sheet. Poor differentiation skills.

1
Students did not write x(x? — 5) 7z they left out the power of - %

b)i)  Students need to learn the discriminant rule and be able to apply it.
c) Students did not realise that the angle we are looking for is in the 2° quadrant where tan x< 0.

. . . —V40
Cos x is also less than zero meaning the answer is —

d)i)  Surprisingly many students were confidents with this question.

dii)  Choosing two colours of different colours would be

P(R,G) and P(GR)= 15—9 X %—;—' + -}Z- X -1-55 giving an answer of 1—7701

Question 14
Generally attempts at this question fell well below expectations

a) Many students did not recognise that the product rule was required and blithely differentiated as if x?
was a constant. Others did not read the question properly and did not fully factorise for full marks

b) Several students made a mistake with copying the formula. Many students lost marks simplifying
mainly because of the negative of a negative. Students are encouraged to double-check their algebra
to ensure they do not squander easy marks

c) Several students missed the fact that it was the normal and not the tangent. Students need to review
their basic coordinate geometry, tangents and normals, and need to understand the concept of a
changing gradient for a curve that produces a tangent at a specific point by evaluating to f'(x)
through substitution of x coordinate.

d) Many students need to review piecewise functions. In particular you do not place a closed and open
dot at the crossover point, it is either open (not included) or closed (included), if included, the dot is
superfluous in the middle of a function. In this case dot was not required as the function as a whole,
was continuous everywhere. Inexplicably, several students swapped the curves.



The cohort as a whole did not demonstrate an understanding of the geometrical and algebraic criteria
for differentiability (smoothness, same gradient at junction point) and need to review the
differentiability. Continuous does not imply differentiability. Discontinuity however means that a
curve cannot be differentiable.

Question 15

(b) (ii) A significant number of students thought the power of 2 applied to the 2 as well, many also did not
know the log law where the power needs to be taken out the front.

d) When setting out a first principles question, always work down the page, the lim h approaches 0 must be
written on every line except the last where the h has been substituted, also it must be written on the right
hand side of the = sign , not as the subject on the left. Formula needs to be written as the first line. Careful in
expanding brackets. STUDY THE SOLUTION ON THE ANSWERS CLOSELY. Nobody should be losing
marks on a question like this.

Question 16

(a) The formula A = %rzcb uses @ in radians. The triangle area, A =§ ab sin @ uses @ in degrees or radians
(if your calculator has been switches to this function).

(b) This was a great improvement on earlier questions involving sketches. Most people read the instruction
“using 1/3 of a page”. Marks were awarded for shape and intercepts. Hint: Do not fully label your axes (as
in show scales), as you may be creating problems of size. For instance, had the y-intercept been -32 (say),
those who used the same x and y axis scales, would have had difficulties pitting it on.

(¢) DO NOT work down both sides of an identity, or other “proof” or “show that” question and end up
proving something in the middle is equal to itself. You WILL lose marks for this at the HSC.

(d) Question either done really well, or not known at all. You apply the function g to x first and then put the
result in function /. The answer of i + 2 was an answer to g°f(x)

Question 17

a) Draw and use a Venn diagram correctly.

b) Factorise and equate when you have =0 . Leave your answers in radians when your given domain is
in radians

c) Better accuracy is obtained when you round off at the end. Learn log laws correctly

Question 18

a) (i) Draw a diagram!!! By doing so, you can easily read the answer straight off the diagram!
(ii) Many students did not consider the three possible cases for the sum to be greater than 45 (20,
25; 25, 20; and 25, 25) and then find the complementary event.

b) (ii) Wrong use of cosine rule, 502 is the subject, NOT x2 before rearranging cosine rule.
(i) Your calculator needs to be in degrees mode, not radians! - b of the quadratic formula means
you are taking 60cos70, not —60co0s70.
(iv} Students found the wrong angle. Important to understand that finding a bearing FROM Ato B
means start at point A,



