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Year 11 Mathematics Advanced outcomes

A student:

MA11-1

MA11-2

MA11-3

MA11-4

MA11-5

MA11-6

MA11-7

MA11-8

MA11-9

uses algebraic and graphical techniques to solve, and where
appropriate, compare alternative solutions to problems

uses the concepts of functions and relations to model, analyse and solve
practical problems

uses the concepts and techniques of trigonometry in the solution of
equations and problems involving geometric shapes

uses the concepts and techniques of periodic functions in the solutions of
trigonometric equations or proof of trigonometric identities

interprets the meaning of the derivative, determines the derivative of
functions and applies these to solve simple practical problems

manipulates and solves expressions using the logarithmic and index laws, and
uses logarithms and exponential functions to solve practical problems

uses concepts and techniques from probability to present and interpret data and
solve problems in a variety of contexts, including the use of probability distributions

uses appropriate technology to investigate, organise, model and interpret information
in a range of contexts

provides reasoning to support conclusions which are appropriate fo the context



GIRRAWEEN HIGH SCHOOL
MATHEMATICS (ADVANCED)
YEAR 11

Yearly Examination 2019

Year 11 Mathematics

Time allowed: 120 minufes ( plus10 minutes reading time})

Instructions:;

* Attempt ALL questions.

+ For Questions 1 to 5, colour in the bubble next to the letter corresponding to the correct
response on your paper.

+ For Questions 6 to 12:
o All necessary working should be shown in the space provided.
o Marks will be deducted for careless or badly arranged work.
o Board-approved calculators may be used.
o Reference sheet is provided.

o Diagrams are NOT to scale.
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Section 1 (5 marks)
Use the muitiple-choice answer sheet for questions 1-5.
Multiple Choice (5 marks).

1
1. The simplest form of the expression ————=-+/3 is:
N

A) \2 B) 3 C) V3+42 D) \3-+2
2. The simplest form of the algebraic fraction i s
n—1 1+n
2
A) 1 B) -1 C)0 D) 2~
n -1
3. The degree of the polynomial (x5 +1)2, is
A)2 B)5 C)7 D)10
4) Given the line L in the diagram below, the gradient of the line is m .
Which one of the following is correct about m .
ydk
x‘;
o
Ay m=1 B) m=0 C)m<l Dym>1
5What is the derivative of ¢* .
A) x2e” B) 2xe®* C) 2xe™ D) 2¢*

Answers to Multiple Choice Questions

Select the alternative A, B, C or D that best answers the guestion.

1 A o B O ¢ © D O
2 | A O B O C O D o
3 A O B O c © D .
4 A O B O C O D O
5 A O B O c O D O
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Section11
« Answer questions in the spaces provided.

¢ Your responses shouid include relevant mathematical reasoning and/or calculations.
« Exira writing space is provided at the back of this booklet. If you use this space,
clearly indicate which question you are answering.

Question 6 (18 marks)

a) Find the value of 475-\/—;— if a=4.1 and g=9.8. Give your answer to 2 significant figures.

g
................................................................................................. 1
b) Write down the value of |-9|-|-10|
.......................................................................................................... A
c) Factorise fully:
i} x*+5x-6
............................................................................................................. 1
i) 2x* —7x—15
............................................................................................................. 2
d) Simplify:
) 2 2
4x” —y°
iy 221 2
3 4

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

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

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

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

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

21 3

Vo3 Ji+2

e) Express as an integer. (show necessary working)

-------------------------------------------------------------------------------------------------------------
.............................................................................................................

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

1
3 12 . a+b
fHIf a=|—-| and b=|—| , evaluate the expression -
5 (ab)

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

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

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

.............................................................................................................
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Question 7 {26 marks)
(a) Solve :

) 3(2x+1)-2(3—x) =53

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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




--------------------------------------------------------------------------------------

) y=—

)y o

. 5—x% +5x°
i) =22

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

----------------------------------------------------------------------------------

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

..................................................................................
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iv) y= x° (3x+2)3

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

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

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

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

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

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

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

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

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

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

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

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

Question 8 {19 marks).
2x

e +1

a) Differentiate  y=

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

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

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

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

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

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

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

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




ii) For what value of x is the curve stationary?

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

v) Find the area of the triangle whose vertices lie at the intercepts and
the origin.

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

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

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

..................................................................................................
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d) Find the equation of the normal to the curve y=+/x+2 at the point (7,3).

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

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

Question 9 ( 20 marks).

a) Evaluate
i) log,, 875 correct to 2 decimal places.

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

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

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

b) Evaluate:

i) log, 16

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

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

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

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

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

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

i} log12

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

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

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

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

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

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

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

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

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

.............................................................................................................
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d) The amount of money 4in a bank account after n years grows with
compound interest according to the formula 4 =850(1.025)".

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

iify Find how many years it will take for the amount in the bank to
be $1000. 2

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

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

Question 10 (12 marks)

a) Show that the lines 5x~y~10=0, x-+y-8=0 and 2x-3y+9=(are concurrent? 3

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

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

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

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

.............................................................................................................
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b) In the diagram below, the line L,: x—y+2=0cuts the x axis at 4 and the line
L. x+4y-3=0cuts the xaxisat B.

Ya L;
A \ »
19) B —x

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

fiy If C is the point of intersection of the lines L, and L,, use simultaneous equations
to show that the co-ordinates of Care (-1,1).

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

.............................................................................................................
.............................................................................................................
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iv) Calculate the gradient of the line AC.

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

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

X -axis.

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

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

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

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

...........................................................................................................
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Question 11 {13 marks).

a) A vertical tower 4B with points B,C and D in a straight line on the ground is shown below.
The distance from CDis 100 metres. The angle of elevation to the top of the tower from
point Cis 35°and from point Dis 60°.

Not to seale

[
. 0
i) Show that 4D =M 3
sin 25
ii} Calculate the height of the tower. Answer to the nearest metre. 2

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

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

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

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

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

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

..........................................................................................................
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b) A ship sails 50/ from port 4to port B on a bearing of 063°T, then sails 130km
From port Bto port Con a bearing of 296°T".

i} Use the cosine rule to find £4ACB, and hence find the bearing of port 4
from port C, correct to the nearest degree. 3

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

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

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

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

...............................................................................................................
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Question 12.( 15 marks).

a) Prove that tan @ —tan @sin’ @ =sinfcos @ .

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

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

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

b) In the diagram below,

12em &

ABis an arc of a circle with centre 0. The radius O4= 12¢mand Z40B = %r radians.

i) Find the length of the arc 4B 2

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

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

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

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

..........................................................................................................
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c) Two equal circles with centres Qand Pintersect at X and Y as shown below. The centres
of each circle lie on the circumference of the other circle.

Find the exact area of the region XOYP. (Answerinterms of r)

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

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

o . 3

) sin*x== 3
4

i) 2cos* x—cosx—1=0 3

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

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

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

End of Examination
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GIRRAWEEN HIGH SCHOOL
MATHEMATICS (ADVANCED)
YEAR 11

Yearly Examination 2019

Year 11 Mathematics

Time allowed: 120 minutes ( plus10 minutes reading time)

Instructions:

+ Attempt ALL questions.

» For Questions 1 to 5, colour in the bubble next to the letter corresponding to the correct
response on your paper.

¢ [For Questions 6 to 12:
o All necessary working should be shown in the space provided.
o Marks will be deducted for careless or badly arranged work.
o Board-approved calculators may be used.
o Reference sheet is provided.

o Diagrams are NOT to scale.
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Section 1 (5 marks)
Use the multiple-choice answer sheet for questions 1-5.
Multiple Choice (5 marks).

Answers to Multiple Choice Questions

"~S\3 = \ﬁé’n“{;-"f}

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

1. A @ B O c ©C D
2. A O B O C O D
3. A O B < C O D
4, A O B O c O D
5. A Q B © c @ D

o
@
&
B
-
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il
1. The simpiest form of the expression 1 3 is: (fg—\&) (& {}_) = V=
V3-v2
(“’\
(A2 B) /3 C) V3++2 D) V3-+2
_ 2-
n 1 N e = n
2. The simplest form of the algebraic fraction +—is: = iy
n—1 1+n W -y v
A) 1 B) -1 C)0 (o 2,”'1
n"‘ J—

3. The degree of the polynomial (x5 +1)2, is

A)2 B)5 C)y7 DY0

4) Given the line Lin the diagram below, the gradient of the line is m .

Which one of the following is correct about m .
’ foo e
A Lre N NV &
-~ ek
& 7 us C
i Ao .
Yy T ‘E [ g0 & >
> > |
o
Aym=1 B) m=0 C)m<l D) m>1
2 A >‘1
5.What is the derivative of ¢* . ®) = & w2t
A) 32" B) 2xe™ C) 2xe* D) 2¢*
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Section11
s Answer questions in the spaces provided.

» Your responses should include retevant mathematical reasoning and/or calculations,
» Exftra writing space is provided at the back of this booklet. If you use this space,
clearly indicate which question you are answering.

Question 6 (18 marks)

a) Find the value of 477\]2 if a=4.1 and g=9.8. Give your answer to 2 significant figures.

g
e e Zp e T T s (1)
T

b) Write down the value of |-9-|-10|
................................................ T E (1)

¢) Factorise fully:
i) x> +5x—6

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

ii) 2x° = 7x~15 = (z > — o %\‘*(29% ! 5—)
................................... fl%(%*@i—%(”*g(a
= (?( ‘“5) ( 2o+ 9

d} Simplify:
)25

Xt -y

_ »c (22 7/‘_'3> % (2_)
27«*3)[19(-%9 270ty

if) z_x-1

3 4
U =N 22T =S T2 T3

b P2

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

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




I = A - _* - 2

1
L S R S (f){ ) (‘)Hq) o et s
= | 2 (%) —2 (% ) | =2~ —2g b
é(*-‘l')('?(—i-@ - . ()( ——9( x+9
= = 5ot +5

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

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

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

e) Express 2l 3 as an integer 3
J63 NT7+2 '

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

‘;%7—%v7+‘9:w¢(‘3~m’_‘2~
%
2
1 1
3 13\ . a+b
f) If a:(—] and b—[mJ , evaluate the expression - 3
> (ab)
— A+ L P g‘§
................................. AR SIS [T T - SASND IR -

-_— b LR R EEE]
i (._\,ﬁ. EA U NG S g
S o A
— ?\ b

.............................................................................................................
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Question 7 (26 marks)

(a) Solve :

i) 3(2x+1)~2(3—x) = 53

2
O e Tl T B G e,
............... R o T
S 20 =L,
o =7
i) 3x° ~4x~4=0 2
............ (272 L2 2
............................ 'l“l“%”.1‘2“—“.?—””..w..-‘-i“.““““““““““.-“”””".”"
- =
iii) 16% = 64 2
.......................... tb:sq‘g@%}/\.ﬂh’{ﬁlnﬁ Pcw,e,@i)/
27 '
.............................. o= e 2 RS ot 2
(2 6 ~ =
== alo W =6 w oz B
iv) [4x-3]=7 = 3
.............. P B E D S (e m 3D T
................... T L
................... T R
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_ETl s 3
3 4
(P\!'L) .............. 4(?{~@—&<%TD:60 .........................................
.................. G TR0 2R TS Tl O
e T B T O e,
ottt 1
b) Differentiate : -
7 —_
)y=o"t = L 2
2x ~Z
....................... Aﬂ?—“l’?t:w—?
34{(_ z 2.-9(.7—
2 -2 PN
”) =5—l ;I-SA,4 - 5 T 673—. ~ &% o +5 3
B
........................................... «210
............. %~~Ioﬂ+f0%twﬁo%
O\ot Ca
iil) y=5(4-x) 3
&
........ %tgxq(%“’)a&(“a
] &
.......... CI)LT;““L%..BC S0 T
2
V) y= x*(3x+2) o o= N = é}ﬂ*l}g N 3
............................................. L{L:“Z-')L\/!TLBL}%“}'ZDX\%
N : 2
..................................................................... gwci(%w)(_‘"@
2
.............. Qij....;.....\/:.b.d..'.ET.‘.’E.‘/.I.....‘.:?...Q?)..’?(..’!‘.?).Q.?,.?(’)..r.l':.....ﬁ',;y{?_..a(.ﬁ..é.%’?.t+Z>

................................ lﬁ%(%b(’ﬁ%L&)?L*lp -+ C{"’(]
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x -4 W = 2 — Vo= 2]
V) y= x—1 L { ! {
Y = N \/ =
|
Ohﬁ — V= uv = C’X*Q : 230 w(’){ —-Z{.) f
e BT L L T L T Y
g T D T qroeeene
_ 2 o~ — 22K = = Al T2 AL
|...-n-.....'.-o-ﬂ-.cq-on..u..n-....--»u».-<;-v-----:-n‘T’TG‘T-...u(:;):(«.;;lpju-j_-t:-v--wvn--------.--C-;-(--‘_-:[)L
Question 8 (19 marks)
. , 2x
a) Differentiate  y= - 3
e’ +1
1
2




c) i) Find the gradient of the tangent to y =¢™ at the point P(-1,e).

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

............. 25wt esedeh 7)Y 0 e mm LT
................ Y anﬁdqo%@%mu;e?ﬂ
.

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

v) Find the area of the triangle whose vertices lie at the intercepts and
the origin.

-------------------------------------------------------------------------------------------------------------

.................... ff\fﬁm@\f—nib\nmi_(u—ea(ﬂ*‘l)
2-‘ -
c.
- 1 R S
.............................................................. wheltEery oo
; —_ T
............................................................... P N (SO TR T SR T3 /A
2\
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Question 9 ( 20 marks).

a) Evaluate
i} log,,875 correct to 2 decimal places.

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

- 10 s X
............... 0 D B
leg o
S

b) Evaluate:

i) log, 16

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

i) logs 25+1 z
........................ =LY B L EL L E B
1
iii) log, —
) g3\-§/§ '""}é
.......................... = ley, 2l s Tgleg ha o
12’ e T T e
c) Given log,3=0.68 and log, 4 =0.86, find
[) log,12
i —_ (e 2, 1—(@:"
...... wl&“jgﬁgxg’gg-jgﬂr
............................................ e 2065 O 2 B
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i} log, 0.75

_oloey 2 - (oa 2. -leg
..................... W S L Sk —
----------------------------------------------------- -E-.--u .t-.(;).g..--—:.o-:'.%./él..'.'..."'."'.""'.'-”
................................................................. mm Ol e,
iif) log, 9 2
2.

= (094 2 = 2]leaq 2
36 ........................ G
R S U
....................................................... e c.g;é
iv} log, 20

= (o s xe) = O s {eg
........................... ﬂ}(‘bfﬁ (CS,P
.................................................... S A RLEG Lm0 R L

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

d) The amount of money A4 in a bank account after » years grows with
compound interest according to the formula 4 =850(1.025)".

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

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

ii) Find the amount after 7 years. =T

.................... A:%SS(,r@w*)j:gf‘Qlﬁz&

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

iii) Find how many years it will take for the amount in the bank to
be $1000. 2

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

_ S T 20
.......................... LOOTR, o L0 T
e5p £
................................................................... 2;0 Pl asrar i nr s r s ar e
(O CO 25 pnt tl‘j c (
viloy (1t SRS
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Question 10 (12 marks)

a) Are the lines 5x-y-10=0, x+y-8=0 and 2x-3y+9=0concurrent? 3

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

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

) +® @ # —1& =0
........................ e T B e e e e
sub X =2 iw @ 1S -y~ =0 " Y=g

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

These Lo tntectect ot (2,5).

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

) In the diagram below, the line L;: x—y+2=0cuts the xaxis at 4and the line
L. x+4y-3=0cuts the xaxis at B.

A T~
/ 0 B T—x

i) Show that the co-ordinates of A and B are (-2,0) and (3,0) respectively. 2
o~ ortdnates o A= b R Py T =0 oz - A(msz)
whed\\f\m".m ﬁ"’ % = et VA "‘)C’{-L{L ~£:O 74 :_g Q(g/@:})

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

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

iy If C is the point of intersection of the lines L and L, , use simultaneous equations

to show that the co-ordinates of Care (-1,1). 2
.......... ?Cﬁ\s'}z:(}% S%\O1n‘ﬂl‘—tlm®
........... ’}(’\"(('\:5“?;:’0—“@ }e__i_{_?_:ﬂ@

CD “_@ .............. *-95'{“5"':‘0 .......................... ‘ 7(:*( .......................
‘j:l .............................. CJQWUD ................
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iii) Find the length of AC .

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

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

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

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

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

v) Show that the line L, makes an angle of 45° with the positive direction of the

X -axis.
=]

v ’:»"t‘cv;:{ { — 4‘-—5’—

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

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

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

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

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

Z

.............................................................................................................
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Question 11 (13 marks).
a) A vertical tower 4B with points B,C and Din a straight line on the ground is shown below.
The distance from CDis 100 metres. The angle of elevation to the top of the tower from

point Cis 35°and from point Dis 60°.

Not to scuie

G
. 0
i) Show that AD = 209039 3
sin 25
.............. LD = 26 (G AP = (oma s )
.................. U ‘:’}STV\QW)kemmﬁDcﬁﬁb;mO
SinLe S e
AD — 100Sin2g
Singe”
i) Calculate the height of the tower. Answer to the nearest metre. 2
Sivky =  AB
.......................................... T T T T,
AD
................................. NS 2.100.50. 25 asinbe. . = 705207
fal
ZIaG =S T N

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

Page 13
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b) A ship sails 50km from port 4to port Bon a bearing of 063°T, then sails 130km
From port Bto port Con a bearing of 296°T .

A s0km )(
i) Show that Z4BC =53° 2

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

................ fep; Hzgganglbgmca’ﬂ(%&'ﬁ\‘ ..Pv‘”\"dv

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

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

ii) Find, correct to the nearest /om , the distance of port 4 from port C. 3

Mﬁm?meﬁf ...........................................................

<

........................ s '*""'i'go?'—' .%5@2: e 2 X A2 RS DGR L

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

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

iii) Use the cosine rule to find Z4CB, and hence find the bearing of port 4
from port C, correct to the nearest degree. 3

........................................... &.....-....2.............Q—......................-..---.----.....
Cora b = i%o+10&“§@ = Ocq2&

be._Oqutj of'iq 'j;”?f"‘w [Puy ——
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Question 12.( 15 marks).

Prove that tan @ —tan &sin’ @ = sin & cos . 2

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

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

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

b) In the diagram below,

—

R2em 6

AB is an arc of a circle with centre Q. The radius Q4= 12cmand £40B = % radians.

i) Find the length of the arc AB. 2

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

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

i} Find the area of the sector A0RE. 2
2.
............................ Afm:%fm&
T X
................................................ T AL BAYE A
= L
.................................................. ':‘;x{({_ __\(S‘;%\
2- . 5
. _— P TANE 177
— L ox g x 54 b
z 6
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b) Two equal circles with centres Oand Pintersect at X and ¥ as shown below. The centres
of each circle lie on the circumference of the other circle

¢) Solve these trigonometric equations in radians, for 0<x<2x.

oo 3 ..
1) sm2x=-:1- ii) 2cos’ x—cosx—1=0 (6)
............................................................................... ) ‘*‘bL“uu
-1 — - %0(
Stwn = % wf f:ni‘v\){_:_n[_g
= U —d - =0
e B e
5 (zu+)Cu -0y =0
..... e oo U ey e
~ R - e
~ HE L e zR oo b ox W= oL |
b P - S e
e sl = ",'_ Y (
P
e e “:.'—‘._f_ {'&LQ‘L{”{ & - g
...................................................................................................... 5
End of Examination X = 2R ev ER
2 3
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