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MATHEMATICS EXTENSION 1
Year 11 ASSESSMENT TASK 2
Term 2 2023

General e Working time — 55 minutes
Instructions o Write using black or blue pen
e Erasable pens are not to be used
e Calculators approved by NESA may be used

e Reference sheets are provided

Total marks SECTION 1 — 5 marks

33 e Attempt Questions 1-5

SECTION II — 28 marks

e Attempt all Questions

e Answer each question in the appropriate
space in the Answer Booklet.
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SECTION I

Multiple Choice (5 marks)

Answer using the Multiple-Choice Answer Sheet.

1 A function is defined as f (x) =x’ —2x—5 over the domain x <1.

Which of the following is the graph of ™' (x)?

(A)

©)

(B)

(D)

2 The function f(x)=96cos(3x)sin(3x) can be written as f (x)=asin(bx).

What are the values
(A) a=48,b=3
B) a=48,b=6
C) a=192,b=3
(D) a=192,b=6

of a and b?



What is the exact value of sin [2 cos™ (%D"
7
A) —
-7
By .
(B) 2
715
C) —
32
—7J15
(D)
32

What is the equation of the function shown in the graph below?

y
-
(A)  y=[2sin” (x)|
T
(B) y=|2cos™ (x)—%
(C) y=2cos™ (|x|)—% - _0% 5 0
(D) y=2sin" (|x|)
T
51
o

A curve is defined by the parametric equations x =cos26 and y =siné cos¥é.
Which of the following represents the Cartesian equation?

(A) x*+y*=1
(B) x*+4y’ =1
(C) x*+2y*=1

D) x*+y*=4



SECTION 11
25 Marks

Answer these questions in the Answer Book provided

Your responses should include relevant mathematical reasoning and/or calculations.

Question 6 (10 marks) Marks

(a) Find the exact value of the following, showing all necessary working.

(1) arccos (— %J 1

(ii) cos(tan’1 (—1)) 2
(iii) sin™ (sin 9—”} 2
4
(b)  Sketch the graph expressed parametrically by ( P, 3). 1
(¢) If r=tan@, express % in terms of ¢ in simplest form. 2
—cosec
(d) Find the exact value of sinSZ—Zsin%, showing all necessary working. 2



Question 7 (11 marks)

(a) Sketch y=3sin~' 2x.

(b)  Find the exact value of cos255°.

2
© () Provethat — 2 _ o520,
1+tan~ @

(ii)) Hence, or otherwise, show that tan’ % =3-22.

Marks



Question 8 (9 marks)
(@) A curve Cis given by the parametric equations
x=2t"-1and y=3(t+1)

Determine the points of intersection between C and the straight line
with equation 3x—4y=3.

sin30+sinf

(b) Prove —=
cos38+cosd

tan (26).

(c) A 5-metre flag stands on top of a 35-metre tall building as shown in the
diagram below.

om
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The flag subtends an angle of @ with the eye of an observer on the ground
x metres away from the building. Show that

S5x
0 = arctan |
(x +1400j

END OF ASSESSMENT TASK

Marks
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REFERENCE SHEET

Measurement Financial Mathematics
Length A=P(l+r)
= —x2ar

360

Sequences and series

Area
A:—H T :'rjl_”'l'l'f.”_lj“l

36l
A—F—J[ﬂ‘:b] 5 =i[2a+1'r:—1]a']=il[ﬂ+f]'

a . a2 ) 2
Surface area T = gyl

M

A =2m7 + 2arh )
a[l—r"}l ﬂ{r“—l]

.|"1..=-I'-1-.:‘T|"2 § = 2l
. I=r r=1
Volume
i
1 S= , <]
1-"I = _:":lh‘ l_ r | .l"l
4
V="
3
Functions Logarithmic and Exponential Functions
— +..|II 2 . _
= DENO —dac log a*=x= "B
2a
log,x
For ax° + bx* +cx +d = O log x= T
b i
g+ f+y=——
Py d T _ xlive

¢
“ﬁ"'”‘?"ﬂ?-g

and affy = —g

Relations
If_.r - h:]j f [v - k]z =




Trigonometric Functions

ain.ﬂl:ﬂ. cu&.ﬁl:ﬂ. tan.%:ﬂ
hyp ' adj
1 .
A=—absinC 8
Nopaclp
.a _ .F;l _ .r 5o
sind  sinB sinC 1
c® =g+ bt =2abcos C
RS B
UUEC:% Jﬂn
2ab
2 V3
i=rd
1 2 B0
A=—r=g
2" 1

Trigonometric identities

secAd = censd =)
Cos
cosec A =——, sinA # ()
sin A
cosA
cotd =——, sinA #1{
5in

cosox + sintx =1

Compound angles
:..in{;fl R] =smAcosF -+ cosdAsin i

cos{A + B) = cosAcos B — sinAsin B

tan(A + B) = tanA + tan B
] =tandtan 7
A . 2
If f=tan— then sind = !
: 1+
1=
cosd =
1+ 12
tand = .
1=

cosdcos B = %[n:us[ﬂ — B) + cos(A + B]I]
sinAsnd = %[n:us[ﬂ. - B) =cos(A + B}]
sindcosB = %[si.n[ﬂ + B) + sin(4 - B)]
cosdsinf = é[ﬁin[;‘l + B) = sin(A — R}]
2

BN nx = %[:1 - COR En.r}

CORS X = %I:l + cos 2hx)

]

Statistical Analysis

An outlier is & seone

less than () = 1.5 ® JQR
ar

more than (), + 1.5 % IR

X=u
a

_z;

Normal distribution

0 1

+ approximately 58% of scores have
z-scores batween =1 and 1

+ approximately 85% of scores have
Z-scores Detween =2 and 2

+  approximately B8.7% of scares have
r-scares batween —3 and 3

E(X)=u

Var(X) = E[(X - u)] = E(x7) = p*
Probability

PlAnB)=P(A)P(B)
P(AwB)=P(A) + P(B) - P(An B)

(A B)

P(4]B) =" S PE) 0

Continuous random variables

PlX=r)= J- Slx)dx

b
Pla<X <b)= J. Flx)dx

Binomial distribution
PX=r)="Cp'(1-pI"™

X ~ Bin(n, p)

= Px=x)

[:le't[l—p]”_x, x=0,1,....n
E(X)=np

Var{X) = np(1=p)



Differential Calculus

Funetion
y=Jfx)
¥ =V

v = glu) where = /x)

y=t
v =s5in f{x)
y=cos f(x)

¥ =tan f{x)

y=gfl
¥=Infix)
}.zﬂﬂx}

y=log, flx)

¥ =sin™ £(x)

¥ =cos! £(x)

y=tan™ £{x)

Derivative
YA V)
dx de dx
dy_dy du
dx du dx
du dv
Y- —
dy dx dx
o i
dy

oo~/ xheos f(x)

E=—f‘fﬂ:}sinﬂx}

l'.n.r_l.'
ay _ Fixysect £(x)
dx

A prpel )

dx

dy _ fix)

dx  flx)

£ _ (Ina) £/(x)a’ ™
dx

dy _ fx)

dx (Ina) Flx)

de [P

dy S

dx II'l _ [f{x]l]z

Ay __ )
dx e[ ff

Integral Calculus

J‘I’EIJ[IEI"‘I]M dr = R%[Jf{x]]R%l_l_c
where n# -1

-

Fix)sin fF{x)de ==cos flx)+c¢

o

Fixlcos fixidx=sin Flx)+c

Fix)sec? flxhde = tan fx)+¢

wf

J’f’[ﬂeﬁﬂdx =ellye

[iju'.r = 111|_,."‘|[_r]|| +

J Fix)
i . e
f’l:x:lﬂhﬂf&; " te
Ld;::sin_]ﬂ+c
A =[ (o))

bh—a
i

s { A+ )2 A ) 4+ £(x)) ]}

where a=x, and b=x_



Combhinatorics

wp M

Fr= [ra—r]!

Y g !

[_r} =6 rl{n—r¢)!

(x+a)'=x"+ (T)x"_]f: Fo [:T,Jx"'rn’ S

Vectors
| =|xi + | = o +5?

u v =|ul|v|eost = xpx; + i3y,

where u=xi+¥yJ

and V=Xl + ¥, j

r=a+Ab

Complex Numbers

z=a+ib=r(cosd + isind)
—
[r[cus i+ J'biIl.ﬂ}]H = r"cos nd + isinnd)

u g
= e

Mechanics
dix dv  dv d(] )
y—= q

F=I= dx E

2

x=acos(nt+a)+c
x=gsinlnt + ) + ¢

i= —n?'[.r -c)
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MATHEMATICS EXTENSION 1
Year 11 ASSESSMENT TASK 1
Term 2 2023

Answer Booklet
Time allowed: 55 minutes
Total marks: 33
Section I 5 marks
Section I 28 marks

Instructions

e Put your Name and Teacher’s name on this Booklet.
o For Questions 1-5 use the Multiple-Choice Answer Sheet.

*  Answer Questions 6, 7 and 8 in the spaces allocated for each
question as these spaces provide guidance for the expected
length of your response.

e Write using black or blue pen. Black is preferred.
e NESA approved calculators may be used.

e Reference sheets have been provided.
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Mathematics Extension I
Year 11

Section I — Multiple Choice Answer Sheet

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample:  2+4=  (A) 2 B6 (8 OFYI
AO B@® CO DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.

A®@ BW CO DO

If you change your mind and have crossed out what you consider to be the correct answer, then

indicate the correct answer by writing the word cerrect and drawing an arrow as follows.
correct

rd
A B CO DO

Assessment Task 2

1 AM B& CO DO
2 AO Be@® CO DO
3 AO BO €O D@
4 AO BO C® DO

5 A O B & cC O DO




SECTION IT
28 Marks

Answer all questions in the spaces provided.

Extra writing space is provided at the end of this booklet.

Your responses should include relevant mathematical reasoning and/or calculations.

Question 6 (10 marks)

(a)

W ces
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Question 6 continues next page



Question 6 continued. Marks

(b) i |
y
2 & > Y=2
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Question 6 continues next page



Question 6 continued.
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Question 6 continues next page



Question 6 continued. o Marks
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End of Question 6

4



Question 7 (9 marks) Marks
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Question 7 continues next page
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Question 7 continued. Marks

(©)

Question 7 continues next page
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Question 7 continued. Marks

(ii)

End of Question 7
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Question 8 (9 marks) Marks

(a)
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Question 8 continues next page
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Question 8§ continued.
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Question 8 continues next page
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Question 8 continued. Marks
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END OF ASSESSMENT TASK
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