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Section I — 10 marks (pages 2—4)
+ Attempt Questions 1-10

* Allow about 15 minutes for this section.

Section II — 50 marks (pages 5-8)
* Attempt Questions 11 - 15

» Allow about 75 minutes for this section.
» For each question use a separate answer booklet.



Section I

10 marks
Attempt Questions 1 to 10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 to 10

In how many ways can all the letters of the word EPSILON be arranged such that the three vowels
are all next to each other?

A. 7! B. 5!
C. 415! D. 315!
2. A car hire company has 10 sports cars and 16 four-wheel drive cars.

The company is to make a leaflet for a special offer.
This leaflet is to contain 4 sports cars and 6 four-wheel drive cars.
In how many different ways could the cars in the leaflet be chosen?

10 16 10 16
A. P, X16P, B. C, X16C,
C. 1P, +16p, D.  1°C, +15C,
3. Which of the following is equivalent to tan G + x) ?
sec?x cosx— sinx
A. —_— B. S
1-tan? x cosx + sinx
sinx+cosx cosx+ sinx
C. _— D. S
sinx—cosx cosx —sinx
4. It is given that cos 8 = g for 37" < 0 < 2m. What is the value of sin 26 equivalent to?
24 24
A. ~ s B. =
4 4
C - g D. g



How many solutions are there to the equation 3cos?x = 2when 0 < x < 47w ?

A. 2 B. 4

C. 8 D. 12

The ¢ results are to be used to solve the equation 5sinx — 2 cosx = 2,

for x values such that 0° < x < 360°.

Which value of x needs to be considered because it won’t be “captured” using this method?
A. x =90° B. x = 180°

C. x=0° D. x = 270°

The graph of f(x) = |2x — 3| and g(x) = |x + 1| are shown below.

f(z) = 1223

g(z) = Jz 1] 19

Which of the following is the solution to the inequality |2x — 3| + |x + 1| < 4?

A. [0,2] B. (—=0,0] U [2,0)

C. [2,0) D. (—0,0]



8. A curve is described by the parametric equation below.
X = % and y = 3t?
What is the cartesian equation of the curve?

A. x = 12y? B. y==
C. y = % D y = 12x?
9. Which of the following is the equation of the graph shown?

9 4
8 4
7 4
6 4
5 4

2 1 2 3 4 5
11
21
A. y=(x+1)(x—2)*2 B. y = (x—1)3(x + 2)?
C. y=(x—-1)3(2 —x)? D. y = (x+1)3(x — 2)?

10.  When P(x) = x3 + 2x? — 3x + k is divided by x + 2, the remainder is —4.
Which of the following is value of k?

A, k=-10 B k=2
C. k=6 D. k=10
~END OF SECTION I ~
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Section 11

50 marks
Attempt Questions 11 to 15
Allow about 75 minutes for this section

Answer each question in a new answer booklet.

All necessary working should be shown in every question.

Question 11 (10 marks)

(a)

(b)

(c)

10
K. .
Express 5o N simplest form
k

A debating group consists of 12 students, 8 of whom are girls.
How many debating teams of three students can be formed if:

(1) there are no girls at all?
(i1) there is exactly one girl?

(iii))  there is at least one girl?

At a fund-raising dinner, each rectangular table has 9 seats,
5 facing the stage and 4 with their backs to the stage.

In how many ways can nine people be seated at a particular table if:
(1) Lewis and Huey must sit on the same side?

(i)  Lewis and Huey must sit on opposite sides?

~ End of question 11 ~

Marks



Question 12 (10 marks) Marks

(a) Find the value of cos 105° in simplest exact form.

(Your response is allowed to include an irrational denominator) 2
(b) With the use of #- results, show that: tan (g) =V2-1 3

(c) What is the maximum value of the expression 6 sin x cos x?

Justify your answer by using a trigonometric identity. 2

(d)  Itis given that cos30 = cos38 —3sin?60cosf. (You DO NOT need to prove this)

@) By considering sin 360 = sin(26 + ), find a similar expression for sin 36. 2
(i)  Hence or otherwise, show that Si,n—39 _ o838 1
sin 6 cos 8
~ End of question 12 ~
Question 13 (10 marks) Marks
(a) Let R sina =3
R cosa = —4 where R > 0,
What is the size of angle a, correct to the nearest minute? 1
(b) (i) Express V3sinx + cosx in the form R sin(x + a). 2

(i1) Hence or otherwise, solve for 0 < x < 2m:

V3sinx + cosx = —1. 2
(c) Solve, correct to the nearest degree:

sinf + 6 cos?0 =5 where 0° < 6 < 360°. 3
(d) Solve, correct to the nearest degree:

cos3x = % where 0° < x < 360° 2

~ End of question 13 ~



Question 14 (10 marks) Marks

1
(a Solve ——<5 3
3x—1

(b) The diagram below shows the graph of a function y = f(x).
The function has zeroes at x = —2, x = —1 and x = 1, and a y-intercept at —2 as shown.

(-2, 0) (-1, 0) (1, 0)

&

v

0, -2)

In your answer booklet, the sketch of the graph of y = f(x) is provided.

Sketch y = %x) on the same axes.
Show any asymptotes and intercepts, together with the location of
the points corresponding to the labelled points on y = f(x). 3

(c) A function f'is defined by the parametric equations

x =4—2tand y = 3 + 6t — 4t?

(1) Find the cartesian equation for the function f. 1

(i1) Hence or otherwise sketch the graph of the function f.

Show the turning point and the y-intercept on the graph. 2
(ii1))  What is the value of the parameter ¢ at the turning point? 1
~ End of question 14 ~
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Question 15 (10 marks) Marks

@ @ Use long division, to divide P(x) = 6x3 + 5x% — 33x + 20 by 2x — 3. 2
(i)  Hence write P(x) in the form P(x) = (2x — 3)Q(x) + R(x). 1
(b)  If a, B,y are the roots of the equation x* — 3x2 + 3x — 7 = 0, find the value of i + % + % 2
) () Factorise P(x) = x3 — 4x? — 3x + 18. 2
(i)  Hencesolve (1—x)3—4(1—-x)2-3(1—-x)+18=0. 1
(d) It is given that x = a is a zero of multiplicity 2 of the polynomial P(x), hence
P(x) = (x — a)?Q(x) where Q(x) is a polynomial.
Prove that x = « is a zero of multiplicity 1 of P'(x). 2

~ End of question 15 ~

~END OF SECTION II ~

~END OF PAPER ~
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REFERENCE SHEET

Measurement Financial Mathematics
Length A=P(l1+r)
[ = i X 2nr

360

Sequences and series

Area
A=i><m-2 T =a+(n-1)d

360

_h I, — _B
A—E(a+bJ .S:r—z[ha+[n 1)d]_2(a+f;u
Surface area — ar”_l
A = 2rr* + 2nrh | ( \
y all=r") alr'"=1
A = 4nr? = ( = ) r#l
" l—r r—1
Volume
1 s=—|r|<1

V=—Ah r

3
V= imj

3
Functions Logarithmic and Exponential Functions

—h+lp? = ey

_ b b dac log”n" =x= almw_
2a

X
For ax’ + bx> +cx +d = 0:

a+ﬁ+y=—g

af +ay+ Py=—

¢
a

and afly = —g

Relations

(_r - h}2 + (m - k)2 =




Trigonometric Functions Statistical Analysis

sinA = ﬂ. cosA = ﬂ tanA = ﬂ x=qu An outlier is a score
hyp hyp adj =75 less than Q, — 1.5 x IQR
1 ) or

A= Eab sin € J2 457 I more than Q5 + 1.5 X IOR

4] b C o

T T T 457 [
sinA  sinB  sinC 1 Normal distribution
¢? = a* + b*> =2abcos C

2 22
cosC= T b —c” -~
2ab
2 V3

[=rf

_ l - 60° T I 1 I I T -
A=2r0 B 3 =2 -1 0 1 2 3 7

Trigonometric identities

secA = ,cosA =0

cosA

1 .
cosecA =——, sind #0
s1n

cosA .
cotA=—— sinAz0

s1n

2

. 2
cos x +sin“x =1

Compound angles
sin(A + B) = sinAcos B + cos Asin B

cos{A + B) = cos Acos B —sinAsin B
tanA + tan B

tan(A + B) = —————
l=tanAtan B
A ) 2t
If t=tan— then sinA = ﬁ
2 1+ 12
=2
cosAd = ﬁ
1+t
tanA = _’
11—t

cosAcosB = %[cos(ﬂ — B) + cos(A + B]}

sinAsinB = %[cns(A — B) —cos(A + B)]

sinAcos B = %[sin(A + B) + sin(A - B)|
cosAsinB = %[sin(A + B) —sin(A - B)]

. 1
sin®nx = —(1 = cos 2nx)

2

cos”“nx = —(1+ cos 2nx)

I\J|i—- S

10

+ approximately 68% of scores have
z-scores between —1 and 1

+ approximately 95% of scores have
z-scores between -2 and 2

+ approximately 99.7% of scores have
z-scores between =3 and 3

E(X) =u
Var(X) = E[(X — u)*] = E(X?) = i

Probability
P(ANB)=P(A)P(B)

P(AUB)=P(A)+ P(B)— P(ANB)
P(ANB)

P(A|B) = P(5)

,P(B)#0
Continuous random variables

P(X<r)= j Flx)dx

b
Pla<X < b):J‘ S(x)dx

Binomial distribution
P(X=r)="Cp(1=p)""
X ~ Bin(n, p)
= P(X=x)

= (z)p't(l -p) N x=0,1,....n
E(X)=np
Var(X) = np(1-p)



Differential Calculus

Function
y=f(x)"
y=uv

v = g(u) where u= f(x)

vy =sin f(x)
y=cos f(x)
v =tan f(x)
y=el/W
y=1In/(x)
y= Aty

y=log, f(x)

y= sin_'f(x)

y= cos™! S(x)

y=tan™' /(x)

Derivative
% = nf ()]
dy dv  du

U— +v—
dx dx dx

dy_dv du
dx  du  dx

? = f’(x)cos f(x)
X

dy

i —/f’(x)sin f(x)

D o) sec £(x)
dx

% = f/(x)e/ ™)

dy _ f'(x)

dx  f(x)

D (1na) £(x)a” )
dx

dy  f(x)

dx (Ina) f(x)
& W

P i-[rf
dy __ [fx)
=)
dy _ f(x)

dx l+[f(x)]2

Integral Calculus

jf W) dr = —[F] e
where n # —1

~

F(x)sin £(x)dx = =cos f(x)+e

f(x)cos f(x)dx = sin f(x) +¢

"

F/(x)sec? £(x)dx = tan f(x) + ¢

)
F(x)e! Wy = f @4

~

| ];f;)) dx =In| f(x)|+¢
i Flx)

F(x)a"dx = T e

] Ina
—/’(‘x) dx = sin_l%x)+ c

J «.,ja? —[f(,vcjl]2
7"[’(;{] dx = ltan‘lm+ c

J a*+ [flf)c]}2 a a

ud—vdx =y — va,—udx
dx dx

b
f S(x)dx

[

b—ua
2n

{.f(a] +f(b)+ 2[f(-’f|)+ e f(xn—]):|}

=

where a =x, and b =x,



Combinatorics

n!

(n=r)

H-Pr =

Vectors
= «.,‘xz + y2

u-y =|ul| v|cosd = x;x; + ¥y,

‘a‘:‘xi+}-'j

where u = x,i+y,j

and y = X0+ ¥,/

r=a+Aib

Complex Numbers

z=a+ib=r(cos@+ isiné)
— J"E!.g
[r(-::os @ + isin 16“)]H = r"(cos n@ + isinnd)

_ . _inf

=re
Mechanics

d>x dv dv d (1 3)
— = =y—=—| —V
dt dt dy  dx\ 2

x=acos(nt+a)+c
x=asin(nt +a) + ¢

i= —nz(x -c)
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Student Name:

Teacher:

2023 Year 11 Mathematics Extension 1
Assessment Task 3

Section I — Multiple Choice Answer Sheet

Allow about 15 minutes for this section

Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely.
Sample: 2+4= (A) 2 (B) 6 ©) 8 (D) 9
A O B @ c O D O
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new answer.

A @ B W c O D O

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 correct and drawing an arrow as follows.

correct

A W B W c O D O
StartHereﬂ
1. AO B O cO DO
2. AO B O cO DO
3. AO B O cO DO
4. AO B O cO DO
5. AO B O cO DO
6. AO B O cO DO
7. AO B O cO DO
8. AO B O cO DO
9. AO B O cO DO
10. A O B O ¢ O DO

[EEN
w
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