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Section I
5 marks
Attempt Questions 1-5

Allow about 6 minutes for this section

Use the multiple choice answer sheet for Questions 1-5.

ata”
1.  What is the value of p so that =a” ?
a
A =3
g _3
2
c 2
2
D 2

2. Which interval gives the domain of y = log, (7x— 5) ?

A 2,00)
7
B ———5—,00]
7
C -S—,OOJ
L7
D ~§,oo)

3. Which interval gives the range of y =3—-7cos 2x ?

A [-410]
B [L5]

c [-25]

D [-10,-4]



4. Which of the following could represent the graph of y = —x* +bx+1 , where 6> 0 ?

A B

=V
b
v

1
=V

b9
v

5. Giventhat log, y = 5 and log,z = 8.

What is the value of log X9
"z

A 6-22

B 5-242

c 2

D 1

End of Section 1



Section IT

42 marks
Attempt Questions 6 to 9.
Allow about 49 minutes for this section.

In questions 6 to 9, your responses should include relevant mathematical reasoning and/or
calculations.

Question 6 (13 marks)

(a) Solve |5x - 2| =13. 2
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Question 6 continues on Page 5



(d)  Consider f(x)=x+6x-3.
() Find f(x=3). 1

.....................................................................................................................
.....................................................................................................................

e) Let f(x):—\/% and g(x)=x"-9.

(1)  Find an expression for f ( g(x)) 1
(i) By sketching the graph of g(x) =x"~9 or otherwise find the 2
domain of y = f(g(x))

.....................................................................................................................

Question 6 continues on Page 6



® Write down the exact value of tan (5—:—) . 1

.....................................................................................................................

.....................................................................................................................
.....................................................................................................................
.....................................................................................................................

End of Question 6



Section II extra writing space

If you use this space, clearly indicate which question you are answering
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.....................................................................................................................
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Question 7 (12 marks)
(a) Sketch the graph of y = f(x), where f(x) is defined below. 3

for x<-2

(b) The circle x* +y* +2x—8y+16=0 is reflected in the y-axis. 3

Sketch the reflected circle, showing the coordinates of the centre and the radius.

.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................

.....................................................................................................................

Question 7 continues on Page 9



(¢)  Solve 2sin®x—2=+~/3cosx for the domain 0° < x <360°. 3

.....................................................................................................................

(d)  Inthe triangle below OR=5.4 cm, RP=11.9 cmand ZQPR =15°49'

Q

54 cm

R

Find the value(s) of @ correct to the nearest minute. 3

End of Question 7
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Section II extra writing space

If you use this space, clearly indicate which question you are answering
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Question 8 (9 marks)

1
a Solve tan30 =——= for 0< @< 7. 3
(a) Ng

.....................................................................................................................
.....................................................................................................................

(b)  Prove that: 2

1+sind@

.....................................................................................................................

.....................................................................................................................

Question 8 continues on Page 12

-11-



() (i) Sketch y=2sin [—7-[-3{) for 0 < x <6, showing all important features. 2

¥
/

S x
.. 6-2x
(1)) On the same set of axes above sketch y = for 0<x<6. 1
(ili) Using your graphs, determine the number of solutions to the equation: 1
§-2x =2sin (QJ
3
End of Question 8

-12 -



Section II extra writing space

If you use this space, clearly indicate which question you are answering
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Section II extra writing space

If you use this space, clearly indicate which question you are answering
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Question 9 (8 marks)

(a)  Itisknown that y is directly proportional to the square of x and inversely proportional to the
square root of z.

(i)  Write a formula for y in terms of x and z. 1

.....................................................................................................................
.....................................................................................................................
.....................................................................................................................

Question 9 continues on Page 16

-15-



(b) (i) By the grouping by pairs method or otherwise, express x* —x” + x —1 as the 1
product of linear and quadratic factors.

cosec —sinf

(ii) Prove that cot’ 8 2
secd —cosf
(i) Using your answers from part (i) and (ii) solve: 2
S—9—2(—3-9—8—_E—I-I—Eé’-—+co‘t@ =cosec’d for 0<O<2x.

secH —cosf

.....................................................................................................................
.....................................................................................................................



....................................................................................................................

.....................................................................................................................
.....................................................................................................................
.....................................................................................................................

End of Paper
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Section II extra writing space

If you use this space, clearly indicate which question you are answering
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Section II extra writing space

If you use this space, clearly indicate which question you are answering
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Section Il extra writing space

If you use this space, clearly indicate which question you are answering
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Section 1 -5 marks (pages 2 - 3)

e Attempt Questions1-5
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Section Il - 42 marks (pages 4 -17)

e Attempt Questions 6 -9
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Algebra and
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Section I
5 marks
Attempt Questions 1-5

Allow about 6 minutes for this section

Use the multiple choice answer sheet for Questions 1-5.

2 3 1—3’) '-.3
1.  What isthcvalucofpsothataa =a" ? a 1_’_ QQ'
Ja
A 3
E
2
c 3
2
D 2
2. Which interval gives the domain of y =log, (7x-5)? Tx-S >0
of <7
(?’OO) 1
' ~ S
ER Txe (F.)
7
C E,OOJ
E
D —E,m]
&
1 1 1 i )= _— 2
3. Which interval gives the range of y =3—7cos 2x 7 -1 < o2 < |
4,10 -
®[ 10) s = -\ Aen Y=10
B [L3] nx = \ Yhen g=-%4%
c [-2.5]

So -4 Sy <O

g & (i ,10)

ADV SOL Page 4



4. Which of the following could represent the graph of y =—x+bx+1 , where >0 ?

-X° SO concave down
A B ARiSOE Symrmetvy = =L - b >
pA y4 ?.(") =N

=V

5. Giventhat log y = 5 and log,z = 8.

What is the value of log, 2o

Jz log, % = log X +Log, Y —-;(oqxi

A 6-22 - ( + 5_;}(8\
B 5-2V2 4SS -4
2
© = 2
D 1
End of Section I
-3-
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Section 11

42 marks
Attempt Questions 6 to 9.
Allow about 49 minutes for this section.

In questions 6 to 9, your responses should include relevant mathematical reasoning and/or
calculations.

Question 6 (13 marks)

(a) Solve [Sx—2|=13. 2

............ (1—6)( ( 1'!)}0

Question 6 continues on Page 5

ADV SOL Page 8



(d)  Consider f(x)=x"+6x-3.
(i) Find f(x—3)

S o Q-v,w.'('q"" —\% "'..3 .....................................
......................... =X =12

(i) Show that f(x—3) iseven.

1
..... Considec... g =.F (x—ab < gm:—‘..ﬂ.r';)".:.\l‘..frm.(i)
...... Now...... Q=%).= Q:&)—\k

()  Let f(x):ﬁ and g(x)=x"-9.

........ f..(qp.)) ,f::c,GQ

eIt bt ey,

(i) By sketching the graph of g(x)=x"~9 or otherwise find the 2
domain of y= f(g(x)).
................ {‘..‘...... s nqrrr g r s s st e e a e s r Rttt
______ \/ﬁ"""&(gm o
> G~ DU

=) 3 B ’1 b A= |
................................................. We-..na2dl.... e R D,
.................. oL N ~ vy IR R N
........................................................................... r R T WNe O -
....... 2o Dowarn ol (o

Question 6 continues on Page 6
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(D Write down the exact value of tan [ST”] . 1

>
............................... = -—\Sa\\
=
................................................................................................................. 3
s A QM T
>
(g If E{ﬁ{ﬂ' and sin § =—, find the exact value of tan f. 2

........... SN v SN0 SRR 211 SRR
.......................... l"——\r"i,
\o

End of Question 6
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Question 7 (12 marks)

(a) Sketch the graph of y = f(x), where f(x) is defined below. 3

(b)  Thecircle x> +y” +2x—8y+16 =0 is reflected in the y-axis. 3

Sketch the reflected circle, showing the coordinates of the centre and the radius.

Question 7 continues on Page 9

ADV SOL Page 14



(c) Solve 2sin* x-2= chosx for the domain 0° < x <360°. 3

........ N o T T T
......... mf‘:-r@,msx:o

........... cosx.‘.k..wsr...:\:..s..'a = o USRS
.......... c_os'r.:oorzms’x-\-ﬁa:c:

. . 9 (¢}
e SOlUNOAS . AV %= 40, \SD.., 200, 20Q. ..

(d) In the triangle below QR =5.4 cm, RP=11.9 cmand ZQOPR =15°49'

0

5.4 cm

R

Find the value(s) of @ correct to the nearest minute. 3
S0, o Su(iS4a) Uareg e Swa Rulg
e WS S e,
oS08 s AR S SA)
.......................................... S e,

= 0.60066...

IR seesensraseaens ER R BRI SIS R RIS
0.2 26 S%. ST o B=3CSYUST
........... =..260.53. 00 1> S| (neavesk wiauR)
Chegk....... |.(*39..s.'..e\.,..Lqu.‘?{.'...:...tS@ﬁSL\'f...S..\BO? .............................
................. SeANsL e 0 e 3ogn. | Lo NS Mangle

End of Question 7

-9-
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Question 8 (9 marks)

(a) Solve tanf&t‘iv‘:—L for 0< @< . 3

Ng

........................ B.=. . SU  NE A e,
Y- Y

1+sin@

sec’ @+secftan @ = ———.
cos” 6@

R
= S8 O .. S8CA N

p

RUUTRTIOP =S s A 4,&&3 ........................................................
cos’e cos® msO

............. =... ‘1 S sin®
cos’® oD

............. :\’\‘5'\(\9

....................... = T,

............. =.K%nsS

Question 8 continues on Page 12

-11-
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(c) (i)  Sketch y=2sin [%] for 0 <x <6, showing all important features.

2
y
A
>
N\
TN
L] \ .
1 y=|Z s\ Q_T_LT_-
+ + 4 + + i b —f 3
4 l|$ Es\ lk‘s ‘-9
| \\
- \h/ 3
&
} (6,F2)
-5
.. 6—-2x
(ii)  On the same set of axes above sketch y = 3 for0<x<6. 1
(iii) Using your graphs, determine the number of solutions to the equation: 1

Heace. ., A o dheo eolubions s . quadina.

End of Question 8

-12-
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Question 9 (8 marks)

(a)

It is known that y is directly proportional to the square of x and inversely proportional to the
square root of z.

(1)

Write a formula for y in terms of x and z.

srssssbsss s st eaManss s Rol o commes s sssaa

(i) Ify=6whenx=2andz=4, findy whenx=3 and z= 16
..... Sala Y=

. N
...................... e D R A e
................................. NG

Question 9 continues on Page 16

-15-
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(b) (i) By the grouping by pairs method or otherwise, express x* —x* +x 1 as the 1
product of linear and quadratic factors.

cosecd—sin @

(ii) Prove that ——————— =cot’ @ 2
secd—cosd
_ . L _ s\we® x stn OCOIQ
AHS 5 LSO mSING). s G AE T
i SkCO—COSO el COSE. x.S0Os9. .
cos©

............................................ = coso (L —swWe)
ne\ - COQGX

— CcoOsO . CDS’;G

...................................................... TR TRBg
............................................. _COSBQ
..................................................... SNOZ O
>
.-_—_._co_t.@.:..R*\—S ....................................
(iii) Using your answers from part (i) and (ii) solve: 2
M+cot6’=coscc36’ for 0<@<2r.
secd —cosé

. 2
. SO . S\WNO 4 OO = RSRCO

.............. oD & meawSQEQW\ag(‘\)
............. B 4 OO = LA COE D
............ Ok B.—.COK B A OO, N = Qe
............. (co\:f@-&-\)(cgte—-s .—:ou.sw\a(\)

-16-
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SR ontmded

............... Q.
........ wktO® x\ O . oc - \=Q
............. OO = e Ok
.................. no solwhoas ... Bz ST
a7y
e T B
et DOMARONE ORI T gl T

End of Paper
_17 -
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Year 11 Mathematics Advanced — Task 2 Markers Feedback

Question 6
a) Well done.
b) Students who recognised 6* = 2* x 3* simplified well. Without this step, it was not

f& Q)

possible to achieve any marks.

Generally well done. Some students attempted to solve the inequality without
sketching the associated parabola and frequently ran into problems.

() Well done.
(i) Generally well done. Some responses had two unequal quantities but
somehow managed to make them equal.

(i Well done.
(i) Mixed effort and results. A number of students had no idea how to approach

this problem. Looking at the restrictions inherent in the equation of f (g (x))
could have provided a starting point.

Both generally well done. Most errors were due to the omission of a negative sign,
either by ignoring or incorrectly deducing the quadrant.

Question 7

a)

b)

d)

Generally well done. Take care at the endpoints of each piece. At x =2, itisan
open circle on the hyperbola and a filled in circle on the parabola. The two pieces do
not join up.

Well done. Students are advised to read the question carefully as some students forgot
to reflect the circle. Students should note that when sketching a circle the scale on the
x and y axes should be chosen to be the same — otherwise the sketch will not appear to
be circular.

Students should be careful not to cancel a common factor of cos x on both sides as
this results in the loss of a solution. Instead, the terms should be collected on one side
and the expression factorised to yield two branches each of which yields two
solutions.

When using the Sine Rule to find an unknown angle in a triangle, students should
always consider both the acute angle and obtuse angle solutions unless the question
tells you if the angle is acute or obtuse. Diagrams are generally not to scale and you
cannot rely on the appearance of the angle to decide if both solutions are valid.
Instead check the validity of the solutions using the angle sum of a triangle. Many
students did not list the obtuse angle solution or failed to verify that it was a valid
solution.



Question 8

a)

b)

Students who remembered to adjust the domain first were mostly successful in finding
all 3 solutions. If they didn't do this, almost all made errors in their solutions. Other
errors were mainly in not using radians or trivial errors in working with fractions.

Generally quite well done but setting out can be improved. Do not fudge a "show™
question. Stick with what you have, if you have not got time to correct or can not
identify your error. This work may have merit. Never just jump from incorrect to
what is to be shown. Also, do not cross out working if not replacing with another
response. Your incorrect response may still be awarded some credit if you are seen to
be making progress towards the solution.

Too many errors here. Amplitude was generally well done but period was not. The
L 2 . -
period is calculated as it , Which was not known by a significant number of students
n

and is vital in drawing all trig functions.

Question 9

a)

b)

Many students had difficulty interpreting the information in the question. Rather than
interpreting this as y varying with x and z at the same time (joint variation) many
students set up two different proportionality statements. ii) Students who interpreted
part i) incorrectly then calculated two different values for y based on their two
equations. These students were awarded partial credit.

(1 Generally well done.

(i) Students are encouraged to simplify the compound fraction by multiplying
both top and bottom of the fraction by the least common denominators of all
the fractions.

(i) Students who noticed the links to the previous parts could successfully reduce
the equation to two simple equations in cot®. Some students failed to note
that @ is acute and consequently did not eliminate a solution.



