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Year 11 Mathematics Extension 1 outcomes

A student:

ME11-1

ME11-2

ME11-3

ME11-4

ME11-5

ME11-6

ME11-7

uses algebraic and graphical concepts in the modelling and solving of problems
involving functions and their inverses

manipulates algebraic expressions and graphical functions to solve problems

applies concepts and techniques of inverse trigonometric functions and
simplifying expressions involving compound angles in the solution of problems

applies understanding of the concept of a derivative in the solution of problems,
including rates of change, exponential growth and decay and related rates of
change

uses concepts of permutations and combinations to solve problems involving
counting or ordering

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

communicates making comprehensive use of mathematical language, notation,
diagrams and graphs



GIRRAWEEN HIGH SCHOOL

MATHEMATICS EXTENSION

YEAR 11

YEARLY EXAMINATION

e Instructions

o Reading Time — 10 minutes

o Working time — 2 hours

o Write using black pen

o Calculators approved by NESA may be used

o A reference sheet is provided

o For Section I, use the multiple-choice answer sheet

o For questions in section II, show relevant mathematical reasoning and /or calculations

o Marks may be deducted for careless or badly arranged work



Section I (5 marks)
Answer Questions 1 — 5

Use the multiple-choice answer sheet on page 5 for questions 1 — 5

1
1. Which of the following is the inverse function of f{x]) = 2x° 7

1

x's“

A W= 5
5

-1 X
B. =53
. 7(5

C. f'w=1g
XS

D. [T)=7

2. Thepolynomial P(x)= x> - 4x* - 6x+ k hasafactor x-2.
What is the value of & 7

A 2
B. 12
C. 20

D. 36

3. How many arrangements of the word OLYMPIC are possible if the C and the L are to be together
n any order?

A. 5!
B. 6!
C. 2x 35!

D. 2x6!



4. The diagram shows the graph of the function y = f(x).

¥

a S b x

b
i
i

A second graph is obtained from the graph of y = f(x).

{¥ 2 [ X

Which equation best represents the second graph?

3

Ay =11
B. v =f(x)
C. y=4)
D. y=/()

. . . . 1
5. A curve is represented by the following parametric equations x = 7 + — ,
{

The Cartesian equation of the curve is:
A. }}2 =x -2
B. yz ~x'=2

C. )::3?2-»2

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

1 A D 8 > c O D C
2 A > B » € - o »
3. A o B & < < o >
4 A » 8 - ¢ ) £ »
g A 3 & » ' - ¥ »




Section II (102 marks)
e Answer questions in the spaces provided.
e Your responses should include relevant mathematical reasoning and/or calculations.

o Extra writing space is provided at the back of this booklet. If you use this space, clearly indicate
which question you are answering.

Question 6 (20 marks)
a. Solve
(i) |3x-5]< 4 [2]

(i) [Sx+4]> 6
[3]

x +5

(iii) >6 (3]




X
x-1

c. The diagram shows the graph of the function f(x)=

& x

Use the graph of y = f{x] to draw graphs the following transformations on the number

planes provided. Clearly show all intercepts and asymptotes.

(i) y=1/t]

1 -
ot} "\-« x
s ' 2
(ii) y= (f[X)]
1 3




(iii) y=fx)

ol

)  y=s0x)

5

[3]

[3]



Question 7 (13 marks)

a. The graphof f(x)= x°+ 6x + 8 is shown below.

(1) Explain why the domain of f{x} must be restricted if f(x} is to have an
inverse function. [1]

(i1) Consider f(x)= 2+ 6x + 8forx = - 3 .Find the equation of f 'l(x) . 3]

(iii) ~ State the domain of 17 (x) (1]




(iv)  Sketch the graph of y=f{x)and y=f '1(3;) for x> -3

on the grid below, clearly showing the important features. [3]
b. The parametric equation of a graph are:
1
x=1-—
{
1 1
N e
) {
(i) Find the Cartesian equation of the graph. [3]

10



(11) Sketch the graph. [2]

Question 8 (25 marks)

a. If a,B,yarethe roots of 2x° - 3x° + 6x + 8 = 0 , find the value of:

O a+pry 1]
() «f +By +ay 1]
i) By 1)
e 2]

11



o o +8 +Y [3]
o) =t d 2]
By ay of
b. s +3f+ax-1=0 has oneroot equal to the reciprocal of another.
Find the roots. [3]
c. Consider the polynomial P(x}= X -2xt-5x+ 6
(i) Showthat x =1 isazeroof P(x]) . [1]

12



(i1) Find the other zeros. [3]

d. Factorise 2x’-5x°-4x+12=0 ifithasa zeroof multiplicity 2 at x = 2 . (4]

e. Let P(x)=(x+ 1){(x-3)Q)+ ax+ b where Qfx) isa polynomial and
a and b arereal numbers. The polynomial P(x) hasa factorof x -3 .
When P(x) isdividedby x + 1 , the remainder is 8.
(i) Find the valuesof ¢ and 5 . (3]

13



(ii) Find the remainder P(x)is dvided by (x + 1)(x - 3) . [1]
Question 9 (28 marks)
a. Simplify
@ n'+ (m-1)! [2]
.. 7! n-2)
(i) ) 3
(n-1} (n+ 1)
b. Siya has five different coloured blocks. She stacks two, three, four or five blocks on top
of one another to form a vertical tower.
(i) How many different towers can she form that are three blocks high? [1]
(ii) How many different towers can she form in total? [2]
c. (i) In how many different ways can the letters of the word ESTEEM be arranged? [1]

14



(i1) In how many ways can the letters of the word ESTEEM be arranged so that
the E’s are together? [2]

d. Find the number of ways in which 3 boys and 4 girls line up in a queue so that girls
occupy the middle position and exactly one of the two end positions. [3]

e. (i) In how many ways can a committee of 7 be selected from a group of 18 people? [1]

(i1) In how many ways can a committee of 3 men and 4 women be selected
if there are 8 men and 10 women in this group? (2]

(i11) In how many ways can a committee of 3 men and 4 women be selected from this
group if particular man and a particular woman can’t be in the committee together? (3]

f.  Six men and six women are to be seated at a round table.
In how many ways can they be seated:
(1) if there are no restrictions? [1]

(i1) if men and women alternate? [2]

15



(iii) if two particular people are not to sit together?

(3]

(iv) if three particular people are to sit together? [2]
Question 10 (15 marks)
a.
A
X

Y VA

The tower AX, of height h metres, is built on flat ground. X, Y and Z are

points on the same horizontal plane.

From Y and Z, the angles of elevation to the top of the tower are 28° and 40°

respectively. Give that YZ =100m and 2 YXZ = 90°,

(2]

(i) show that XY = h cot 28° and find a similar statement for XZ.

16



(if) find the height of the tower to the nearest metre. (3]

b. Find the inverse of y = 3log,(2x + 5)- 4 . [2]

c. Solve x+2x'-2x*-8x’-7x-2=0 ifithasarootof multiplicity 4. [4]

17



d. A hostel has four vacant rooms. Each room can accommodate a maximum of four people.
In how many ways can six people be accommodated in the four rooms? [3]

End of Exauminalion

18



Additional Paper (Please clearly indicate the question numbers)
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Year 11 Mathematics Extension 1 outcomes

A student:

ME11-1

ME11-2

ME11-3

ME11-4

ME11-5

ME11-6

ME11-7

uses algebraic and graphical concepts in the modelling and solving of problems
involving functions and their inverses

manipulates algebraic expressions and graphical functions to solve problems

applies concepts and techniques of inverse trigonometric functions and
simplifying expressions involving compound angles in the solution of problems

applies understanding of the concept of a derivative in the solution of problems,
including rates of change, exponential growth and decay and related rates of
change

uses concepts of permutations and combinations to solve problems involving
counting or ordering

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

communicates making comprehensive use of mathematical language, notation,
diagrams and graphs



GIRRAWEEN HIGH SCHOOL

MATHEMATICS EXTENSION

YEAR 11

YEARLY EXAMINATION

¢ Instructions

o Reading Time ~ 10 minutes

o Working time — 2 hours

o Write using black pen

o Calculators approved by NESA may be used

o A reference sheet is attached to the back of this paper

o For Section 1, use the multiple-choice answer sheet

o For questions in section 11, show relevant mathematical reasoning and /or calculations

o Marks may be deducted for careless or badly arranged work




Section I (5 marks)
Answer Questions 1 — 5

Use the multiple-choice answer sheet on page 5 for questions 1 — 5

1

1. Which of the following is the inverse function of f{x) = 2x° 9

1 s
3 = 2%
A W= 5 . . %
/?,Cr—) ; P S '}\j
® .f"‘(x)=§ 5%,— o
"3
1 x° S”
C frel=1z X
s fj T3z
D. =7

2. The polynomial P(x)= x*-4x’-6x+k hasafactor x-2.

What is the valueof % ? 3 5
() =2 — b(2) "—6(z) 4l =0

A 2
l/,:w

()20

D. 36

3. How many arrangements of the word OLYMPIC are possible if the C and the L are to be together

in any order?
E \! O YmPe ]
A. 5!



4. The diagram shows the graph of the function y = f(x).

ey

?,Iw !: s i

i
!
i

A second graph is obtained from the graph of y = f(x).

vi

| “ 73) ne A )
Ué & =;.b ¥ o L —a y *r 2 b I)
Y = ¥ iFCn)
Sy s fen)
Which equation best represents the second graph?
2
Ay =|fx)]
2
B ' =1t
C. y=+/x)
D. y=/(k)
; . . . 2 1
5. A curve is represented by the following parametric equations x =7+—, y=71"+-5 .
The Carttsian Ea[u«,hun "ﬁ(_ o Covine 18 7 ! t
z 2
A fepi =t p)
a E 1
B 2 2 2 o= E +2Z ¥ 2z
T Yoo =2 = ARy 3
@ yeat =2 ¥
D. y=x-2 = ¥

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

1 A O B % C C D O
2 A > B O c @ D ©
3. A B C D %
4 A - B % C - D O
S 4 B C D >




Section IT (108 marks)
» Answer questions in the spaces provided.
* Your responses should include relevant mathematical reasoning and/or calculations.

e Extra writing space is provided at the back of this booklet. If you use this space, clearly indicate
which question you are answering.

Question 6 (20 marks)
a. Solve
(1) Bx-5|< 4 [2]

=)
(i) |5x+4]= 6
(3]
Sxryp & —b o/ 5% 2 b
S £ —\o S 22
r & -2 x> 2
S
2
"+ 5
(i) — > 6 3]
* fo So \ne > x5 = L
=
1P+ =6 %
7(_2“-(,1-%-{:_‘-—0
(L =\ )-8 ) =o
=1, 5
& BN r-N ..
A g
“Tesx
T = -1 )L::J; w =2 = ¢
G D&s S b _’z-(—t-S" S 4 Gas S L 2665 S )
L 5 2 2
* x v
v
:e‘ 04‘7_, <l P >S‘—



¢ The diagram shows the graph of the function f(x}= 1
x -—

[ X

Use the graph of y = f(x) to draw graphs the following transformations on the number

planes provided. Clearly show all intercepts and asymptotes.

(i) y= /)] [3]

[ B x

i

i y= () 3]




(iif)

(iv)

y=re)

y=flxD




- Question 7 (13 marks)

a. The graphof f(x)= x°+ 6x + 8 is shown below.

(1) Explain why the domain of f(x) must be restricted if f(x) isto have an
inverse function.

[1]
Ho(lz,om-la.v e cots Yk C’\m\ol’\ W meve Yhao _L Pﬂce_
(DPQ The Qumclhpv\ ' not pwne —to-one fﬂ)wﬁ‘—’hw .

(if)  Consider f(x)= x*+6x+8forx > - 3 .Findthe equation of [ 'z(x)

: : [3]
o) 2 Y=o tbx+8
wd
~Q"C»}) P 1;3**&; < g
X = (u ) —|
[ e

S e R Py stne R P Yy > =3
o <
(iiiy  State the domain of 7 'l(x) 1]
«r"ut) = ,Q-"‘r-f»‘ = x> -l




(iv)  Sketchthe graph of y=f(x}and y=f '1[x) for x = - 3

on the grid below, clearly showing the important features.

A g 32509

j_}}%v

o ““‘% ﬁé

b. The parametric equation of a graph are:
1
x=1-—
H
o
YRR
(i) Find the Cartesian equation of the graph. [3]
_’)L:\——\;—»-—-—-—\ ¢ "\::I'\*’}- —-’@
= (=
Fom (U Y= £ —i sulb Shhde L= L Tak 2D
b-ty =) =) |-
£ -2) =i / U= b N
= - / — 1
s
E- /- 4 o= A =3
11— <

10



(i) Sketch the graph.

Question 8 (26 marks)

a. If a,B,yaretheroots of 2x° - 3x* + 6x + 8= 0 , find the value of;
i a+B+y

= -b =
A

=
g

@) of +By +ay

.1 1 1
(iv) —+—- +—
o

Y + Y 442 = 3

il

|
FSJ{eX

<y —

11




W o + By

[3]
(ﬂ+&«x\n—lC%B*EY*dﬁj
= (3] =2
*:.1 -4 - —\5
~ Y
o) LB X 2]
y ay af
-~ 2 2-
= oL P Y
LBy
= -4 — 15
Ty Vs

c. x +3x +@x—1=0 has one root equal to the reciprocal of another
Find the roots.

[3]
Rooks : 0{51.3;’:@
\?(ocluai‘ Dji roods o&_:l,
S, {‘oo“‘s = \)\5‘___‘_—.
3
S U vg roo¥s s ‘I-’rt\z,f%,L - -3
\54—;3 t) = ~2%p
[3; -\—'*‘B‘FI:D
e :___L}-"\'\Y‘—Z' :".-"’V‘.tl\g
! 2
3—2x6
e Reer - V,yi-2,m=—
or | ~E-2 , 1
7 /{g"l

b. Consider the polynomial P(x)= o2 -5x+ 6
(i) Showthat x=1 isazeroof P(x} .
o) =

= V-2 -54L =0

-~

J. o=

v a Zesrs

12



(ii) Find the other zeros. 5 (3]

~N =X b

10 Al | 3 2 2 o N
/A 2 LT =0 WG

=] o
e | ST
AT -5
o
I B o
— b 44
- L u +b

o Pl) = =D = —86)
= O D) G 3) (x+ 2)

Other =zems 2 —2. 3

c. Factorise 2x° -5x°-4x+12=0 ifithasa zero of multiplicity 2 at x =2 . (4]
Roob . 2.2 A (o —2) TS a e
Som & reetrs & L 42 Al = 5
' 2
A = —3
Tz

2 (2.>t+3) W o factw

73 2 >
Je 2R —5% AWz = (W—=2) (25 43)

d. Let P{x)=(x+1)(x-3)}Qx)+ ax + b where Q[x) is apolynomial and
a and § arereal numbers. The polynomial P(x) hasafactorof x-3 .
When P(x) isdividedby x + 1 ,theremainderis 8.

(1) Find the valuesof o« and 5 . (3]
(0 =2) v a Fachy, S PE)=»
e 24 -\-‘0 = O @
Whean by Q1+\) o Rnamdy - @ 2, Pl~-D) =8
e "0 =8 O

O—C& - na=-8

a:*.?..
cubibhle oz 2 e A
'—-—-é:“}'lo:‘o

b =g
Se @l—:;"%ja::é




(ii) Find the remainder P(x)is dvided by (x + 1){x - 3) . [

Pl = Ge) Gt —3) Ry “ZH T 6 Fron)

A Qﬁ——"_\’lﬁi"-lw e A\\/:&i-e,pf (09
_ (Y (O =2
4 >y

7

= =20 +EG

Question 9 (28 marks)

a. Simplify
(i) nl+ (m-1)! [2]
- n(n-Ht *’#’CV\"‘I)AE

N CED IS

y 7l -2
(i) 22 3]
(n-1) (n+ 1) |
s ) n-) t
GEDRETEN TN -1} (n-2) !
\
(nr)(n-1)
b. Siya has five different coloured blocks. She stacks two, three, four or five blocks on top
of one another to form a vertical tower.
(i) How many different towers can she form that are three blocks high? [1]
Z 0
5x%%x2 (sr) '3 = LO
= b0
(i1) How many different towers can she form in toéal? (2]
™ 20 ¥ bo Y \20 H\20
= 220
c. (i) In how many different ways can the letters of the word ESTEEM be arranged? [1]

(o letve 3 E ¢

L~ - V20
2\

14



d.

€.

c.

(i1) In how many ways can the letters of the word ESTEEM be arranged so that

the E’s are together? 2]
(eesl __
4L = 2y
Find the number of ways in which 3 boys and 4 girls line up in a queue so that girls
occupy the middle position and exactly one of the two end positions. (3]
& A C\ hild g W %a e C\ L G’
[T 2
2x Cox Cxylx2l
- \12€
(1) In how many ways can a committee of 7 be selected from a group of 18 people? [1]
i
BC., = 213 24
—fw
(i) In how many ways can a committee of 3 men and 4 women be selected
if there are 8 men and 10 women in this group? [2]
TC_x "¢ = \l 60
> Lt
(ii1) In how many ways can a committee of 3 men and 4 women be selected from this
group if particular man and a particular woman can’t be in the committee together? [3]
Toral wavs — ways  both chosen
L4 1 =3
= 4
WHeo — "X ¢, = 9994
Six men and six women are to be seated at a round table.
In how many ways can they be seated:
(i} if there are no restrictions? [1]
WL ! = 2q9y4g800
(i1) if men and women alternate? (2]

15




(iii) if two particular people are not to sit together? e " y
2 ¢ —l-ujaw - 19.‘. x 21 = F25F too
v, Not sik doaettier = WL —rol2l
= ol (W-2) 2 qxiel =32689200
(iv}) if three particular people are to sit together? [2]
. m Levringy \o W_s
EY

= 21 ¥ 280

Question 10 (15 marks)
a.

Y Ao O™ Z

The tower AX, of height h metres, 1s built on flat ground. X, Y and Z are

points on the same horizontal plane.
From Y and Z, the angles of elevation to the top of the tower are 28° and 40°

respectively. Give that YZ =100m and 2 YXZ=90°,

(i) show that XY =h cot28° and find a similar statement for XZ.

[2]

Tn D AXY
Yo 28° = ...-“—\—-
xXY
XY = _\
FanZg "

7(Y - k\CD'F 2g°

Sw-w.\a/\lj , Usm%) D ARE
XZ ot ‘/\ ot Lk'OU

16



(ii) find the h61ght of the tower to the nearest metre.

[3]
US\v\f} P"l‘}fﬂmoms Meom N XYE
Nz~ o xy*axe®
(0)* = (her 23N+ (et WD)
= o wer?28° - LWt faos
(\oo)j’ = h? (et 228° 4+ ot Fac’)
hW = oo
Y ot® 26 (ot 2 to
= W& ANz L
\f\é.l:gu;\'\+ Ci Apwesd = S veheg .
b. Find the inverse of y = 3log (2x+ 5)-4 = *Q‘C"—) [2]
£76) 2 o = 3&:3,6 C?Zj —\—5) - Y
5+ d  _ log (24%5)
= g 3 7
x4 g \
e - = 24x¢ D Y=t (e’ —5)
e ~ AN <
¢. Solve x°+2x'-2x°-8x*-7x-2=0 ifithasarootof multiplicity 4 [4]
P(x) = =% +ax? - xT—Fn —2 (root 4 ma.i)ﬂﬁ@
2 ane veo = of
Plen) = 5:1,4’ +8 —Lx” —~ b —F L< h,‘au,pa;,g;g)
P () = 203"+ 2457 — 12 — |, ( ST
PME) = fox® Fusx —i2 (ee o o oxt)
Keoob Loy ¢8x —\> =0
Lt e~ =
(Sx—=(+41) =
e
= )
Py = (=0 %2l =2l =8 (=0 =F1) =3
= O
de X=—l w the Zero of wmuliblicety 4
o (Y —&-lj\ i o ta .‘ag et
- .
o Pd-*‘) = (at—i—i\ ' (:}L-—‘L\ !%Ub\ olse/verh ol
' —_ _ "'I 1
o = ) y pA

s

17




d. A hostel has four vacant rooms. Each room can accommodate a maximum of four people.
In how many ways can six people be accommodated in the four rooms? [3]

Toted nowber J}, wans {no mmxfmum) = A° =Woq(

Nombe @ ways with max i = Toted — Cwm\c+o love &

WWTS Fo ﬁcme.)
o J\/ Wa1$ b hewe & T o VBT éC’ X“"C 3C =32

o‘b’)r\»fﬂjs F owr b W one vsow 2

Ncw’)( \f\;'ajs Wit 4 masximum n :

hode — (xat2) End off'xmm&w’

— W00
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