FINAL MARK

WEEN HIGH SCHOOL

D A

GI
MATHEMATICS EXTENSION 1

2022

=

omm
S
=
=3
mc
= o
= [
v 2
AS
= Z
— <

-
°

Student Number

ME11-7

/132

ME11-6

ME11-5

/39

-4

ME11

-3

ME11

-2

ME11

_

-
S
-

.

.
e

93

/

1

ME11

MARK

/20

/23

/17

/28

/20

/19

/132

QUESTION

1-5

10

11

TOTAL




Year 11 Mathematics Extension 1 outcomes
A student:

4

MIE11-1  uses algebraic and graphical concepts in the modelling and solving
of problems involving functions and their inverses

ME11-2  manipulates algebraic expressions and graphical functions to solve
problems

ME11-3  applies concepts and techniques of inverse trigonometric functions
and simplifying expressions involving compound angles in the
solution of problems

ME11-4 .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

ME11-5  uses concepts of permutations and combinations to solve problems
involving counting or ordering

ME11-6  uses appropriate technology to investigate, organise and interpret
information to solve problems in a range of contexts

MEI11-7  communicates making comprehensive use of mathematical
language, notation, diagrams and graphs



GIRRAWEEN HIGH SCHOOL

YEAR 11 YEARLY EXAMINATION

2022
MATHEMATICS EXTENSION 1

Time allowed: Two hours

(Plus 10 minutes reading time)

Instructions:

e Write using black or blue pen.

e A reference sheet is provided.

e Calculators approved by NESA may be used.

e For Section I, indicate your answers by filling in the appropriate circle on the answer sheet
provided.

e For questions in section II, show relevant mathematical reasoning and/or calculations. Each
question is to be answered on a new page in your answer booklet. You may ask for extra

booklets if you need them.
e All the graphs are to be drawn on the separate answer booklet provided.

e Marks may be deducted for careless or badly arranged work.
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Section I Multiple Choice Questions 1 to 5 (5 marks)

Fill in the appropriate circle on your multiple choice answer sheet:

1. Naveen has got 7 friends. Number of ways in which he can invite two or more of them
for a party is
A. 127
B. 120
C. 21
D. 56

1 1
2. Simplify: ——
phity nl (n+1)!

A L
nl(n+1)!

n
nl(n+1)!

1
(n+D)!

n
(n+1D)!

3. When P(x) =x" +x” +ax+a’s divided by (x —2),the remainder is 27. The possible

values of aq are

a=-3o0or a=>5
a=3 ora=-5

a=3o0ora=5

S0 p

a=-30r a=-5

Year 11 Extension 1 Yearly Examination 2022



4. The diagram below shows the graph of a monic cubic polynomial P(x).

The values of & such that the curve y = P(x— k) passes through the origin are

A. k=lork=-2
B. k=-lork=2
C. k=lork=2
D. k=-lork=-2

5. Solve the inequality (x+2)2x+1D(x=3)<0
LxX-2o0r ~05<x<3

x<2o0r —05<x<3

x<-2or 0.5<x<3

O 0w p

x <2 or —O.SSx'S3

END OF MULTIPLE CHOICE QUESTIONS
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Section IT

Show all necessary working in your examination booklet.

Question 6 (20 marks)
(a) Solve:
. . 4x
@) [4-2x>6 (i) <1
x+3

(b) A curve is represented by the following parametric equations x = 5tané -3,
y=9+4secd. Find the cartesian equation of the curve.

(c) The diagram shows the graph of the function f(x) = (x + 2)(1-x) .

£

[0

/ \
/ \

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

separate answer booklet provided. Clearly show all intercepts with the axes,

asymptotes and the final graph.

N
@ y= e |
) ¥ =|f @) i) y=f£G) @) =00
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Question 7 (23 marks)

(a) Expand and simplify:

3 5
@ (Hg?—)
D

@ & -20)

18
(b) In the expansion of (sz —1) , find

x
(i) the coefficient of x°.

(ii) the term independent of x.

(¢) (i) Write the first six terms in the expansion of (I +x)".

(i) Hence find the coefficient of x° in the expansion of (2 + x*)(1+ x)*

(d) Solve for n where n isa positive integer.

ncz + n+lcv1 — 7

(e) In the expansion of (2 +3x)", the coefficient of x* and x* are in the ratio 15 : 8.

Find the value of n.

Year 11 Extension 1 Yearly Examination 2022
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Question 8 (A17 marks)

(a) (i) By expanding (1+x)" and using an appropriate substitution, show that

"Co+"C+"Cy+"Cy 4t 'C, =2

3
(if) By using an appropriate substitution in the expansion of (1 + x)”,show that
"Co+"C+"Cy +.= "CHCHC 2
(iii) By differentiation, show that
IX"Cy+2x"Cy +3x"Cy +4x"Cy +e +0x"C =nx2"~| 2
(iv) Using (i) and (iii), show that
Ix"Cy +2x"C, +3x"C, +4x"Cy + o+ (n+ Dx"C, = (n+2)x 2" 2

(b) A canal has two parallel sides. A vertical pole CD of height /# metres stands with its
base at C on one edge of the canal. 4 and B are two points on the other edge of the
canal such that AB =28 metres and LACB = 60°. From A and B the angles of

elevation of the top D of the pole are @ and S respectively, where tana = 1 and

1
tan p = —.
p 8
@ Use the cosine rule to show that the height of the pole is 4 metres. 4
(ii) Find the area of AACB. 2
(iii) Hence find the width of the canal in simplest exact form. 2
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Question 9 (28 marks)

(a) If a, B and y are the roots of 2x° — x* +x—3 = 0, find the value of:

) a+pf+y . 1
@  of+ay+pr 1
i) ofy | 1
(iv) é+%+% 2
™) a’Br+af’y+afy’ 2
vi)  al+ B4y’ 2

(b) The polynomial P(x)=x* ~3x> —6x* +28x—24 = 0 has a root of multiplicity
three.

@) Find the triple zero using derivatives of P(x).

4
(i)  Find the remaining simple zero. 2
(iii) Factorise P(x). 2

4

(iv)  Sketch the graph of y = P(x) showing all intercepts with the axes.

(On the separate answer booklet)

(¢) The polynomial P(x) = 2x* + ax* + bx + 5 leaves a remainder of 5 when divided by
(x —1).The derived polynomial P'(x) also leaves a remainder of 5 when divided

by (x—1).Find the values of a and b. : 3

(d) Solve the equation 4x° +32x* +79x+60=0 given that one root is the sum

of the other two, using sum and product of roots. 4
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Question 10 (20 marks)

(a) How many different words can be formed by taking all the letters of the word

EQUATION so that

@) the words begin with E. 1
(ii)  the words begin with E and end with N. ' 1
(iii)  the words begin and end with a consonant. 2

(b) A committee of 6 is to be chosen from 7 boys and 8 girls. How many different .

committees can be formed if

(i) there are no restrictions. 2
(i)  the committees must have 4 boys and 2 girls. , 2
(iii)  there must be a majority of boys. 2
(iv)  Tania will not go on the committee if Tom is on the committee. 3

(¢) How many arrangements of the letters of the word UNNIKUTTAN are there with

(i) no restrictions. 2
(ii) all the N’s are together. 2
(ili) no N’sare together 3

Examination continues on next page.
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Question 11 (19 marks)

(a) There are two mathematics books and 5 novels to be placed on a shelf at random.

Determine the probability that the mathematics books are next to each other. 3

(b) A meeting is arranged for 24 students along two sides of a long table with 12 chairs
on each side. In how many ways the 24 students can be seated if six students wish to sit

on one particular side and four on the other side. (leave your answer in unsimplified

(U8

form)

(c¢) In how many ways can 6 boys and 6 girls be arranged in a circle if

(i) there are no restrictions. 2
(i) boys and girls alternate. 2
(iii) two particulaf boys want to be together. 2
(iv) aparticular boy wants to be opposite to a particular girl. 2
(v)  two particular girls do not want to sit next to each other. 2

(d) rThe long-term car park at the airport has 1024 cars, in sections labelled A,B,C...M. Find

the minimum number of cars parked in at least one of the sections. 2

(e) A school has 9 different sports for its weekly sports afternoon. How many students would

you need to survey to ensure that at least 2 of them are from the same sporting group? 1

END OF QUESTION PAPER
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10

Question 6(c) The graph of y = (x+2)(1 — x) is drawn for below.

i) Sketch y =——
(i) Sketch y )

(ii) Sketch y = | /()|
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(iii) Sketch y = /(x])

11

(iv) Sketch [y = f(x)
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Question 9b(iv)

12

Year 11 Extension 1 Yearly Examination 2022




Meas N Eotrenstont Meadly SllGons — 2022

I VR 10y + 1+, +T1Cq =20 @

2. N+t=|\
(he)\

S Plz) =71
ab+ Q_ﬂ-{’\?- :’L“’

, 'ﬂ\q'-—(- 9’0“\5—90
Ca«rs) (a-3D =7

R=3)"5
Q nehion b (20 madis).
YIey) ] 4—-—7.»\ =k

N
(h+) !

4 -2 >( G 4_,134..,4-6
4' ta > QAo 4+"’£—1)L

-\

2\
) 25

9L

(i) 4>t
ne+3
@L £3) P!

o+

=\

—

Y +3)7' T =5

—

@L»&-%)q‘ > g (243D
(- 12)™ 4> (2 43D2°
ét 3) (o +$"'4'3L92-0

@Lw) 63—31)3 o @

oL\ zfm’fb 9 =-3 o7 o= |
\ From h -3£ 0z
/TIN B e

0

Y > —3c90 £

/

(‘/3

\

4

®

‘%\yA ®

W 2rg o —05LIET

U’) gt :‘:5{17,'\,(9 -3
5jmvu9 = o 53

l*ﬁm L rél. +3DL

2B

Q4+ 45€CC

-~
—

4seco =Y T
Sec’w = d"cf

4
secre = g=1)
KA
Secp —Hm G = | @

@-— tf) L_‘_ @L+3)L |
T 25

| (c) &u&w bo Bwwer prp ot

skekthing  Graph Apeashions
@




Quegken T C7_3 mols )
(a) (i) L+ 9_91—

= |+ 5¢, (7""

) + 200 + I | Goc?

¢ \* (
)'i' e | Ll)—r’(;[b

|6 Y
o L5 |25

prge -

T
>( (2)

200 =
()
5
+ 3290 @
3 Y15

(H)L _-zlan“')
“@L)'( 7C (?L*“) (2_3 ),t_’(C?__

Q_Cz_az)"

14

Ol ) (13 )’L —’(3 ’7) zdj
16 6D (2D =T ()™ (27 )7+

VARSI )

= oC' — 7 x2c'* ¥ 4/33,{. 2120 x 4—5 — 35 oL )&g’g

435200 x Iéa — 9ot Y}fz_a

o b

~ Séoﬁé(ﬂ
/9L4-|‘[—QC‘L3 - 8 ___?_?oaf__y +

5 L ot X éée“dl mf}

12~

&

R s Sl 3 18"

bei) QB‘JL"’-- Blf

)$-Y r
i ;t—\)”' WQ (5)0‘) L;\—L-)

\§-1 362 |
— =1\Y
o k\) \qu 5 20 9—:’"
\§-1 36-37
= [T 8¢ Y S

e coggr;uw oA o 3:,321

Lcend ng ol
Coe&\ \§-1
= C—\)‘T WCﬁ 5

- |¢ qu5'q @




(j\) E‘D’f “ﬂ/xﬁl @Ym QAAQPW u\0~3L7

@

Z(— 37 =2
2 b :23.3/3
g =12
ig-12
Ta = DYWL 5
b
= 19C, x5

(e) i) (($>O% = |4 B¢, 2«2 (= o

. + -
(W (2422 (14501

= (2+ 2

“Ten S C\‘WKFL\A Y V\—a 9L>

—

> 3 = Pl
2. % \3Cs 9% % —+ o7 X '2Ca

éﬁ@,ﬁ«‘wemf’ O‘% 9(;9 = 2K \5Q5_ —+ 12 C,

(C;Q WC, + \v’\ﬂc\ =

e
| X2
= \4

N—nN 2N + 2

<&

g
oot

h%"\"ﬁﬂ ,._, |2
CY\’% £) (n-3D=°

n= 3 0% n="4

n=>53 C Y\>0)

. | B
) (1+ B o+ V¥ W V(0T 13 L

pegs 2

=
4 X
| \3(139*55»{» 3¢, 00 + B0 2C

//

TN e 2C +- )

- @

= 2465 2




() pege «
é—q-am M= oMy g, 2" )+ " 2" ()% (51"“3 (22 Py
ne, 28 ) - -

1 n-4 4«
W2 T3 \s

1

N ¢, SN2 3?

“C’i’ x.é_. = 1%
1

n (s 4

D) - §

| x2x BX4E n(““)(""i

3(n-3) = Lg._
q

2n=2%
n=%¢

Questin ¢ L1 madls)

(a)Ci) Q%QLD“ 14 n (o " (5 °

+ Win > °

bl"kv\c‘gptj'{" o
)

5@6\«'\'& oL =\ @
Q_Y\ = \+ Y\Ct—t“CL-‘tV\C}——E‘*' 4+ nln

Cang, = Lrrest)

s

Wee "\'“L‘-—K’WCL"'V\C& +-

(i) Subsvituds ov==
D = =N +N = "(sF £y N
D = nee = NG (e =N (gt - (-1 O
-

N(e W (panly = "Gt NG+

e




oo &
C‘U) Q'fl) = |+ NPt n(«z,’}gl_{_“(‘g)tgmg- .

&grmeﬂ&) JJC‘I‘% (O we  have

n Py

“{"ﬂ(ﬂ)t'
' D

-~

My x NI

ﬂ{\'(%%‘xjng‘c; V\Ct-k—niz %2)!1’{'“ (}yg)ﬂl_&*
59\55¥5be o =\ @
n~\ :
N XL :Y\éia&l)ff\(.z,{_ 3Xﬂ63+;. +ﬂXﬂC}*\
—®

C‘ ) From 0

Ny &« W+ N +MCs - -

?r&kéjw@ () sl (B

4+ N = ’Z_.h "‘—é:>

148
MCO -+ l%(_/‘ ,%B)CY\CL -+ 4’%“(_,9 deos _{,(nﬂ)ﬂ(’ﬁ‘: L‘f”n)(z'
e T}(‘“" Foxn e 3 G g ax iy Ao %(Y\—H)?‘ﬂ( . \ézh)
Clo)(i) WO?“,,E._ A" = Y \5(‘,""«—-2% i’ C X‘g(.\,((mléﬁ
AL
““3‘“ :%1 ‘lgtf—'@m%(w)“‘wim\f\x%xt
he =2h 25t - qhte bahr— 2eh”
77N\
7 = h N 2 - )
W@ };Z 4,(\% - 2§ Gf/
A= L h™ = M -\b
¢ be 49
pc=h h = 4 metres. | (D kbt o v
qlé\fg":i.)(‘lg sibd

n ABCD,

(i) Reen of- Apcl
o L rpOxBLSIES woars ()
=L X\L”’”g‘ A
9 = 4Y@Wk{%

-
= gkl M- T




Quegtien 9 (29 madls )
(0\9 PRI

9&1‘«% DL 2 =0

(i) A+l = ﬂ(j,) _ E\: 0
i‘t)d}‘bw{“e@ﬁ—f}%f& — (v
(i) d}gf = —(-2D =2 (D
. Bs{‘.%dim{—dg
J U W W
OV) ;{“’t{z + v O(j&&n
=122 _1xE
2z 7T T 5
R

(V) g0+ 4"+ @zg;ﬂq
= wpr (L+ v
@

)

P
“ st

t

x L
e

W) o« prprt= |
’@*ﬁf f’)ﬁi(dﬁﬂf«e?f?

ARG
ST £

= T2
% |
&})) “PCDL) = QLQW")’/)LZ«» (DZ)L?%.’L@;;{’ZZ{,

Pl = o= o> —1ax—2d
P“Cl )= Lt |GoL —(2-

pn(k) =0

| poge

EQ‘QLL “""‘g'g(, -!2 = 0O
(oot — 21 —2) =0

D)ot Bo—-2 =0

écau) C‘?—-Ji.,{;( ) i,a “L: @}

e

=2 of
p(z) = ikuzq“zz{/%‘;{;mli{« =
e = 2 15 "’E/\:‘ y\aa{'* ;ﬁ,\

Mu\‘ccPL&u‘%% 3.
0) e~ of be The 70

ol+ 24+ = m("}):j

l
d+b =3

o= =3 &

(i) P(?@ =@¢“”/)3 (1%3) @
() Refer fo Brow postlek-

@




() Pl = 20>+ " b+ &

P‘Qt) = Lo+ 2 a0+ b
DY =5 Gk PO

9 Jr&i%b’%g‘b

G+ =~ 7% 2a+b ="l
Gt =—"% @
2+ =\ N
— B ‘}91»-7.»:

o = | ~1- |

=-3
Q=\,b="2
.MM” wg}(
(@) Liek e Toske b P °
O(f'\?;
Sum (? To0t
ol pt AP = —-‘g—(%
ol+ 3 g —O

_ Q;,T»Q.c%&—btg

—\Ld — 42 =15
A oLt bl 15 =

‘ Q’Aa«w‘) (102 +3 ) ="

PAge

o« [—4¢—0d ) ”;JE—»
( t 7
— R

pammn

= 75 ob A=
y—
o = =7
2
o —4md =3
p = 7
o = T2
L
- —5
13-:-~—~4—+% —=
SotHe rests are
— _ — 5
4‘; “‘%T/‘ZZ




' g
Queskion 10 (20 maths) o Mt o 48
_ | )
CQ?LO IXTl = 50 490 C/ "(-*_-‘-al——w\f"\b"" JF CUMWH@QJ
(i) | xixet = TZO @ in whidh beth Tapoa ool Tom
Gre  vesenk
(WD) 3 x2 Xkt = 4220(2) | 5

(b) (i) '2(, -500°5 & = 5o 5 -5 = 4290
e 1T Qe

> e, ¥ %cﬁfwo@ (0 UNRNIOTTEN s

nN-3
() 4B 26 7 beys DL @ (.
58 e ?‘(\f\s 21 %3 %2l I -
e _ lj5|9_,oO T %
| L) h
— ¢ T (
L“ Cg ¥ G—)*‘( 7 \> &) f__‘/ - (DO KO @
" 21 %2\,
+ ¢

= 4 Qo+lb 84T @ (w) T\ X_M:’Iogéo
= |55 21x2\ 3
(i) Nuwmbed o wegs 2 @
Desening cths Comma e
Wit Tmé.—(—om s chosen,




Questeon f (19 madls ) pace
-7 = = 3

1\ T
VLXH(‘»OXQX?X‘? Mf@ftjg

(b) b shdedds i
4 shodods in \H“X‘”ﬁ wes
R e O
Tobad e bet cyf mm%ﬂ

(C)L) \ = 56\30‘1 gbo @ )
| ¢ m o ¢ ool ed
0‘\) 5\ xL{ = G 400 @ . 1 P(g %
i | ko °P l:a/écsM
- ' e C mal )y ﬂf we Ulossae
' - I el
W e = ° (@ (BSMCLA}Xr
o

W — o Lt

=37 LS qre

(4) 13 seckoow

lo24 _ ¢ ~
;\/\*iyviwvbtm %uw)b@/s Gji’" '

PW@A in atless O @E»
o gedzmons =19

err———
P




10

Answer paper for sketching graph questions
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Question 9b(iv)

;6 - (31—2.)3 (9(%3)




