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Mathematics Extension 1

General Instructions e Reading time — 5 minutes
e Working time — 1 hour
e  Write using black pen.
e Write your student number at the top of each page
e NESA approved calculators may be used.
e A Reference Sheet is provided at the end of this task.

e For Questions 5-7, show relevant mathematical reasoning
and/or calculations.

Multiple Choice: 4 marks

Total marks e Attempt Question 1-4
e Allow about 8 minutes for the Multiple choice.
/35 e Write your answer to each Multiple choice question on

your own A4 paper.

Extended Response: 31 marks
e Attempt Question 5-7
e Allow about 52 minutes for the Extended Response.
e Answer each question on a new piece of A4 paper.

At the conclusion of the assessment, upload your responses in
three separate sections I, II, III.

Section I Multiple choice Q1-4 and Q5
Section II Q6
Section 111 Q7




Section I

Multiple choice

4 marks

Attempt Questions 1-4

Allow about 8 minutes for the Multiple choice.

Write the answer to each Multiple choice question on your own paper.

1. Which of the following is an expression for sin(4 — B) — sin(4 + B)?

A —2sinAcosB
B. —2cosAsinB
C 2sinAcosB
D 2cosAsinB
2. Libby owns five non-identical black dresses and four non-identical white dresses.

In how many ways can she arrange the dresses in a line in her cupboard if the black and
white dresses alternate?

A. 54!

B. 21514!

9!
C. —
5!4!
5141
2

D.

3. What is the exact value of tan75" ?

A —2+4+43
B. —2—+3
C. 2443
D. 2-+3

4. What is the domain and range of y = 2sin™?! (g) ?

A. —-1<x<3and —-3<y<3

B. -1<x<3and —m<y<mn
C. -3<x<3and —-3<y<3
D. -3<x<3and —m<y<m
End of Multiple choice
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Extended response

31 marks
Attempt Questions 5-7
Allow about 52 minutes for this section

Answer each question on a new piece of A4 paper.

In Questions 5-7, your responses should include relevant mathematical reasoning and/or
calculations.

Question 5 (10 marks) Start a new piece of A4 paper.

(a) Evaluate tan~1(—1.75) correct to 3 significant figures.

(b) In a class of 23 students, there are 12 girls and 11 boys.

(1) The class selects a captain and vice-captain. In how many ways is this
possible if there are no restrictions?

(i1) A group of 4 students consisting of 2 girls and 2 boys is chosen at random
from the 23 students to go on the student representative council.

(o) In how many ways could this be done?

(B) What is the probability that a certain girl, Alana, and a certain boy, Brian,
have been included in the student representative council group?

(c) Find the exact value of arctan (tan (Z?n)) .

(d) SCEGGS has six houses. Badham, Barton, Beck, Christian, Docker, Langley.
How many students must be chosen from the whole school to ensure that
at least 100 students are from at least one of the houses? (Explain your reasoning)

(e) Use factorial notation to show that (g)

I
—~
B
~

+
~—~
(2 BN
—~—

End of Question 5

End of Section 1
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Section I1

Start a new piece of A4 paper

Question 6 (10 marks)

5

(a) If sinf = ﬁ

for % < 0 < m, what is the exact value of sin26?

(b) Show, without a calculator, that:

2c0s40°cos20” — 2sin25°sin5’ = %(\/5 +1)

() At a staff meeting, four Maths teachers, three History teachers and two Art teachers
are randomly seated around a circular table.

(1) How many seating arrangements are there without restriction?
(11) How many arrangements are there if the History teachers sit together?

1ii ow many arrangements are there if the teachers are seated together in
H y g ts are there if the teach ted togeth
groups according to their departments?

(d)  Consider the function f(x) = 4tan"(x — 1).

Sketch the function y = f(x). Show all features and intercepts with the axes.

End of Question 6 and Section 11
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Section II1

Start a new piece of A4 paper

Question 7 ( 11 marks)

(a) Prove that cos (sin_1 G) —tan™! (— %)) = . 3

(b) The letters in the word SCREENTIME are arranged randomly.

(1) How many arrangements are there with no restrictions? 1
(i1)) How many arrangements are there if the first letter is a consonant

and the last letter is a vowel? 2

0
sinf+1—cosf 1+tan(5)

6
¢) Usingt=tan(—),show that — = 2
© & (2) sinf—1+cosf 1—tan(g)
2
(d) Find the exact value of the angle, o, shown in the diagram below. 3
Not to scale
a
a
x
L
2 4
End of Question 7 and Section 111
End of assessment
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REFERENCE SHEET
Measurement Financial Mathematics
Length A=P(1+ r:]"
= 260 w2
Sequences and series
Area
A=—xm’ ?:.':”-'-{H_]]d
A= %I:a +b) 5,=2{2a+ (n=1)d] =S+ 1)
Surface area .!'; —

A= 20" + 2mrh

A =4m? Sy == = — r#1
: —r r-

Volume

1 S=—— |r|=1
V=—Ah 1l

3
V= im"

3
Functions Logarithmic and Exponential Functions

-!,! 2 Fa % . .
x= b Vb —dac log a*=x= alEe*
2a
log,x
For ax® + bal +ex +d =0 log,x = log.a
b =h
g+f+y= - |
- a'ﬁ - {":I' na
af + ay + By =
and afy = —%

Relations

|:.: —.h:lz - [y —k:]z =t
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Trigonometric Functions Statistical Analysis

sinA = ﬂ. cosd = ﬂ. lanA = opp X = An outlier is a score
e we ad ‘T less than O, — 1.5 x IOR
. or
A =S absinC 275 ) more than (5 + 1.5 x IOR
Ia b _ .C 4
sinA sinfi - sind 1 Marmal distribution

ot =at 4+ B = 2abeosC

A il '
cusﬂ'—% : E

il ﬁ i
I=rf i
_]2 —-— T T E T T F—=
A=_r0 =2 -1 0 1 2 3 1

+  approximalely BB% of scores have
7-scores between =1 and 1
+ approximately 85% of scores have

Trigonometric identities

secA = coosAd =0
cosd z-zcores between =2 and 2
. + approximately 89.7% of scores have
cosec A vy sind =0 --scores between =3 and 3
cosd ,
cotd =——, sinA #10 EX)=p
sin

cos®x + sin’x = 1 Var(x) = E[(X —u)’] = E{xz} ol

Compound angles Probability
sin(A + B) = sinAcos B + cosA sin B P(AnB) = P{A)P(B)
cosid + B) = cosAcos B = sinA sin B P(A W B)=P(A) + P(B)— P(AN B)
tanA + tan B P{ANB)
tn(A+ B} = —— PlA|B)=————, P|B]| #10
d ) l=tanAtan B { | ]'I F{B} { ]
If i= mni then sinAd = 2z Continuous random variables
2 1+ r
- <r)=
::05.4—1 f P(X =r) f_f[.r]ld.x
14 @
B
'3"-“""=1 3 P(H{K{h}—-" Six)dx
=i
a1

]
cosAcos = 5 cos(d = B) + cos(4 + B) Binomial distribution

sinA sin B = %[UUS{A — B) = cos(A + B)] P(X=7)="C p(1=p)"
sinAcos B _l[_qi,,f A+ B)+ sl = B)] X ~ Bin(n, p)
= = P{X=x)
cosAsin B —é[sinliﬂ + B) — sin(4 — B)] - [:]Pz{l_.ﬂ‘}u_r: e=0.1. . .m
E(X)=np

1
sin*ny = 5{1_ cos 2nx)
Var(X) = np(1=p)

1 .
Cos®nx = EI:I + cos 2nx)
_a_
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Differential Calculus

Function
y=flx)"
V= nv

y=glu) where u= f(x)

u
YO —
y=q
v=sinf(x)
y=cos fx)

v = tan /(x)

y=el
v=Inf(x)
y=a/®

Derivative

E_ # qr—1
e nf f_.r}l[_f(xj]

di d—v‘. l'_}d—u
dx dx dx
dy dy du
— T —— i —
dy  du  dx
du dv

Y—_———
u'_;-' dx dx
dx "
1
L = Fix)ecos fix)
fx
d—y——.f'{.t)smj[xj
dx

D _ (x)sec? £(x)
dx

D e
dx

dy _ Flix)

de  [flx)

4 _ (Ina) f'(x)a"™
dx

-

-

-

-

—"J (x) dx = sin'l—"rl Ltj

Integral Calculus

f () £ ()] dx =

where n#—1

Fix)sin flx)dr ==cos Flx)+c

Fx)cos Fix)dx =sin flx)+c

Fxysee” Flx)dr = tan Flx) + o

Flix)e Wdx = e ¢

f{( ]’:Iffx—lnlf[le o
Flx

Flix)a"dx = c
Ina

[_}Pf -:I].l|+'|

[ ?.f['{xJ =g tan-1 L0
= dy__fx) Ja”+|f(x)
y =log, f(x) dx  (lna) F(x)
o Y e = v — | o2
}'=sin"_,.l"[x} d—}—LJq J.udxdt “w jvd.xdx
b
o 1= [ #(x)] ’
::b“’{ﬂm' Fby+ 2] )+ ot s ]i]
o dy /') 2 (TSI AN w1/}
y=tan" f{x) =
dx 1—[_f(.t’:l]_ where a = x,; anhd b =X,
_3_
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Combinatorics

“Pr _ n!
{n=1r)!

1 !
()="¢=—"—
vz #lin=r)!
(x+al"=x"+ rq}x”_1a o+ +( c+a"
Vectors
I;,!:|:| "Ci | _}'_jl:-\f.xl | _}?2
y-f—l:_t”y|uusﬂ—.‘<]x1+}r]y2.
where u = xi+yj

and ¥ = 1,0+ ¥y f
r=a+ib
Complex Numbers
=g+ ib=rlcosd + isind)

- j_el'l‘.i'
[r-f_cosﬁ' - r'ain&j]" = r"(cos nf + isinnf)
— r_|=€:I.'r|vﬂ
Mechanics
dx _dv_ dv d[] 2)
— =—=yv—=—|=
dr=  dt dry  dx\2 )
x=acos(nt+a) + ¢
x=asinlne + @) + ¢
i ——nzlix —:.‘]
—d_

2 NEW Education Stonderds Authority

Year 11 Preliminary Course Task 3, 2021
Mathematics Extension 1

page 8



2021 Task 3 11Ext 1 Yearly solutions

1. Which of the following is an expression for sin(4 — B) —sin(4 + B)?

A, —2sinAcosB s\y{(ﬂ —g\ - 5'\/;(9-&5)

B.  —2cosAsinB = 5B ~ wshsng -~ swnAcos 1 (.USQSW'\'B\

C. 2sinAcosB . A
sindcos = siPeosh ~ P — sw Ocosh - cosAsnB

D. 2cosAsinB

il

— deosfen b @

2. Libby owns five non-identical black dresses and four non-identical white dresses.
In how many ways can she arrange the dresses in a line in her cupboard if the black and

white dresses alternate?
BB W B WEwWH

A, 514! i
B. 215141 b
5.4
s O\Wa\ngg. o,vro\;?q,
D. :
z blac Wi
3. What is the exact value of tan75" ? Wi
ot W 2443 4an15%= tan(sl+as”)
‘DL“LS&N\B\ _2_43 T tondf £ banks’
1= LandyPyanuc?
1: §+£ = w3 v {3
. - = 4 xi \6
Q . k W N
s . = 1443
7om could {yek kst wis on 4:;:,"’.‘15“l
vouhon
80\'“' CG-'(;U\,IO\}OV ' - l—i_‘E e
Vi-| B4
T 342541
o
C = 410
?
=ndh

4. What is the domain and range of y = 2sin™! G) ?

.—1=x=3and -3=<y=3

A

B. -1=x=3and —m=y=m
C. 3=x<3and —-3<y=<3
D

.—3=x=3and —m=y=mw

dowmain fange
|£!‘4| 4y ¢« X
- 3 - b A S 4
a
&
EE ..1155 £



Question 5 (10 marks) Start a new piece of A4 paper.

(a) Evaluate tan™1(—1.75) correct to 3 significant figures.

Calewlator 1 radians <105 (3s) /
Calewator 1w dﬁjaﬂs —(90.50 <35_F3 (mus-FM

olegy e

(b) In a class of 23 students, there are 12 girls and 11 boys.

(1) The class selects a captain and vice-captain. In how many ways is this
possible if there are no restrictions?

(11) A group of 4 students consisting of 2 girls and 2 boys is chosen at random
from the 23 students to go on the student representative council.

(0) Inhow many ways could this be done?

(B) What is the probability that a certain girl, Alana, and a certain boy, Brian,
have been included in the student representative council group?

: )
1) a3 x 2> - 50(, o L Po \/
Cau,+ Vice

DR e = 3k /

2

r_,) I x 1 «x “‘l % %, = |lo /

n"ma ﬁrl\an j.}] ‘pn‘j

P“":rn.\;twj - 3\::.;0 /

(¢) Find the exact value of arctan (tan (2?" ) .

1w S—~A
- -1 L 3@»
oL tan (on™5 g

~—



(d) SCEGGS has six houses. Badham, Barton, Beck, Christian, Docker, Langley.
How many students must be chosen from the whole school to ensure that
at least 100 students are from at least one of the houses? (Explain your reasoning) 2

55 e Piﬁﬂ,owholl. Findp\{,
0onQo o
Lodhons  Bowlon Puck  Onichen Dockar Lmﬂleg
e b howaes e e ﬁﬁ;nn‘mw \/
. pvagmo
T piggons ane  the
Minimum humbey €} shnolewts
n = bx99 4+ |\

/

585 Students howe Yo bg chosan %
howe o loast 100 Shwdeats oy ot (east one house .

{e) Use factorial notation to show that (g) = G) + (;)

L = (§> RS = (1) +(3)
= gl # 7k + 1——
ST51 A ostal

maltl a. onmmon alznoﬂm"é"’f'

5yl
L

1
5)(1"- + __iﬁj-'
Sx4' 3l 51 x3x2\
) £actorise 4’0?
- g | ‘. (5+ 30
513!
- ' % 8 \/
e
513!
— \
..3‘___
5 \“5 'I-

:(QS>
v LHS < RHS

5):+6)



Question 6 (10 marks)

(a)

If sinfl = i for T=9 <= 7, what is the exact value of sin267
V34 F]

2
Sro = S T <o 2T A i‘te‘Sté@w&dl
Ve ) &
. o 35 pytnagovas = (GH" 5™
S = (3¢ -1s
=\$q
T \ =2 /
. - -2
T - - > g =
dlﬂ?fo "
L GnZE = 2sm B osE
- ad xS -3
G+ © At
TR, 5
£ doublé
- _< cesuld
NE!

(b)  Show, without a calculator, that:

2¢0540°cos20" — ZgiESiEmS] ~ > (V3 + 1)
reference Shoet

v

cosAcosB = —[oosld B) # cos(A + 3]]
— 2[:05(,4 B) - cosiA + 8}]
sinA c(vsﬂ:%lsini-‘t + B) + sin{A - H}]

cosAsind = El[sinm + B) - sinlA — b‘}]

LHS = 2. co05%0%08 20° - Q..SM.ZSc'Stw-D

2x % [cos(*o 20§ + ws(qmwﬂ AH_Eos@sﬁT CG‘@S*‘;S]

= cosa0° + w560’ — GpsZo ~ 05 30%) ]/
= Cos 6 + co530°
S ok NE

+ - /
=L (udD

=RuS



{c) At a staff meeting, four Maths teachers, three History teachers and two Ast teachers
are randomly seated around a circular table.
(1) How many seating arrangements are there without restriction? 1
(11} How many arrangements are there if the History teachers sit together? 1

(i)

How many arrangements are there if the teachers are seated together in

groups according to their departments? 1

l-) Ne restvichions scad-u-\b < ?eopke arpund &

| x 8! = 4030
Seat seat
person  rest
T
) - % \ * G".
- Seat Seat
= IMWI'j “he
- Jeackers rest

ot

/

PR TE L T

se seat v ar ay

one otar At 4 -
@ Aord

4109p 2 Cadbors Hishry  matins

Fop
(d)  Consider the function f(x) = 4tan*(x — 1).
Sketch the function v = f(x). Show all features and intercepts with the axes. 3

/ asqmotote

l/-;;.,qJe,
Y (’

—otr £ KL =20
< T

-
v

a.

e Y

o %A”I{, k
" r
5 S S
.--111'(..341.‘11’

xustcreept 4=0

0 =t+an” (x-")

o =+anw'(=z-0

“anD = x-I
D =x-
‘A=1

Pl I T
:4‘+q_n"(-\)
3":4 x-—%
:"""TI_



Question T ( 11 marks)

{a) Prove that cos (sln‘i G} —tan-1 (_ ;)) e 10-‘3—4‘:_

20

Ceos ( S Gf\l - Lan' E}-ﬁ}‘
= cos (K -9)

Let Azswn'd

r

bet b= Lan ¢
Sh=g where-3iR<T

l:-m'l.:-’;_ ikl ..g-:sigi!r
w/), By pufageves .
[ L:JF .H’“l’!‘“ﬂl
EN TS

1*.. A ciom
8y pymagerns =105
e ‘-“E: "!%‘ !'LAB:..-;.L' — { Lﬂfr_t_ﬁ
'E1 ce b ..u.:.
= 2
Cosh ?-;
. m@"&') = osfeosB + g 5B /
sifnd »1u-k | ARty
% s a4 ¥ 4
= ahs -1\

.Ss
iz e

rodonalise deramuisdef

2§57 -4
2o

axsfy —47
20

wiz -5

/ §ur s
——
aoc

wallk
=@us

-



(b) The letters in the word SCREENTIME are arranged randomly.

(1) How many arrangements are there with no restrictions?

(11) How many arrangements are there if the first letter is a consonant

and the last letter 1s a vowel?

SCQEENTIM \o le;ﬂ-ue,Srtwe
E

.,5 No reshickon i_o_l__ = 604 %00 1/

BN
vy 0o ______0
L A
consonant vowel
SCRANTM gee |
(‘c, x % x@.‘) <+ 3!
cho choose arv repeaed
m:;;w vowel| rest Pé

/

= lel 230

sinf+1-cosf _ 1+t=m[g)

C
Usingt =t =), show that — -
{c) Using an(z) showihat = 1—tan(§)

LS = Snme +\ - cosS

SInG — | 4+ cos® |/
T \-x

= e YT e x (14e?)
2, L, X G
L+ (e

= 2k * (1AM - (=D
2t - (44 x (=)

- & +/u‘."-—/l/+e."'
e —L-k¥ 4 1-4> /
2+ +2&*™

e v =
e - 2™

1

2c (u— 4-\
—ﬂ-ﬂ
ac (\-%)

4 &
V-

"

- \ + tanz
—
I-"-baa%{

= Rus



{d) Find the exact value of the angle, a, shown in the diagram below:, 3

A

Mot to scale

n ARBD w P
=
banle = is; ] l.l,._,.d: s

Lanze = 24ane-

= (i:md-fh

_E = Tx =
= Gy
= x 1
—— -
| - _‘,r._‘_ L 3 2
& o
T mwHply fop and
Irnﬂofn by o 40 ‘nﬂ.pj

&
.

- /Eq}.d on

L
solutions
VHidl'lj-

=283 mj s 70 {Qr lcrjh-\.

tand - =

- L QA\/

VT ¢
oL= 39, a0’ 300
Sice ongles w o hiangle ddd h 1w,
€= 30° (°' %) s the m\7 VAVA Sowban



