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Term 1
2023

General Instructions

e  Working time 55 minutes

e Write using black or blue pen.

e [Erasable pens are not to be used. Mark /42

e Approved calculators may be used.

e Diagrams are not drawn to scale. Rank /

e All necessary working should be shown in

every question. Highest Mark /42

e Marks may be deducted for careless or
untidy work.

e Reference sheets are provided.
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Mathematics NI, o e
Advanced Teacher’s Name: .................ccooiviiiiinn....

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 (B) 6 ) 8 D) 9

AO B @ c O DO

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

Ar@®@ B 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 ¢errect and drawing an arrow as follows.

correct

e B CO DO

Assessment Task 1

1 AO B O c O DO

2 AO BO cO DO

3 AO B O cCO DO

4 AO B O cCO DO

5 AO BO c O DO
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SECTION I
(7 Marks)

Answer using the Multiple Choice Answer Sheet provided.

1 Which graph shows the graph of an odd function?

(A) B)
y y
\/’
©) D)
y y

2 Which inequality defines the domain of the function f (x)= ?
Vx+3
(A) x>-3
B) x>-3
(C) x<-3

(D) x<-3



Which of the following is true for the equation 3x* —x—2=0?

(A) No real roots
(B) One real root
(C) Two real distinct roots that are rational

(D) Two real distinct roots that are irrational

Which of the following functions is one-to-one?

(A) (B)
y
54
5 0 5 |
-5
54
© (D)
y
3 4
21
14
71+ {
-5
24
34




Which of the following is NOT equivalent to V249

(A) 2V6

®) 48
(©) 12x2
(D) 23x42

2

The function f(x)=

T is which of the following:

—X
(A) even
(B) odd
(C) neither

(D) cannot be determined

For the graph of the quadratic function below, what is the inequality that
satisfies f(x)>3?

@ (o3
B) (oo 1)(30)
©) [-1,3]

® (-13) |

End of Section I
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SECTION II
(35 Marks)

Attempt all questions
Answer these questions in the spaces provided

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

Question 8 (4 marks) Marks
5

(a) Solve for m a \/22 =a" 2
a

(b) Express y=2x"—12x+11 in the form y = a(x—h)2 +k. 2



Question 9 (4 marks) Marks

(a) State the domain and range of the following functions. 2

Il Il |
4 3 2 /1




Question 10 (6 marks)

(a) A function is defined as f(x)=x"—2x.

Show this function is either even, odd or neither.

(b) The function y = f(x) is defined as follows:
X for x<2

2x+1, for x>2
Evaluate f(-1)+2/(2)-f(3).

(¢) If g(x)=x+3x+5, show that g(a+1)=g(a)+2(a+2).

Marks



Question 11 (6 marks) Marks

(@) (1) On the axis provided, sketch the graph y = x(x - 4)2 ,showing all intercepts. 2
y
X
(ii) Hence, find the values of x for which x(x— 4)2 > 0. 2
(ii1) On the number plane below, sketch y = f (—x) labelling all intercepts. 2
y
X




Question 12 (7 marks) Marks

(a) Given that 9x” +3x° —12x—4 = (3x2 - 4)(3x +1), hence, or otherwise, 2

solve 18x* +6x° —24x* —8x=0.

(b) For what values of m does the equation 6x> —12mx—7m+3 =0 have equal roots. 3

Question 12 continues on next page



Question 12 continued.

(c)  The graph of y = f(x) is sketched below.

10



Question 13 (4 marks) Marks
Let f(x)=-x"+x+4and g(x)=x"-2.

(a) Find g(f(3)). 2

11



Question 14 (4 marks) Marks

A square garage door of length x metres is surrounded on three sides, by brickwork.
The brick work is 1.5 metres wide on each side of the door and has a height of 2 metres

above the door, as shown below.

NOT TO SCALE

1.5m X 1.5m

(a) Find an expression for the area of the brickwork.

(b) To meet building regulations, the area of the brick wall must be exactly
twice the area of the garage door.

Find the value(s) of x that satisfy the building regulations.

End of Assessment Task
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REFERENCE SHEET
Measurement Financial Mathematics
Length A=P(l+r)
[ = i X 27r
360
Sequences and series
Area
A= s T,=a+(n-1)d
360
A=ﬁ(a+b) Sn:g[2a+(n—1)d]:g(a+l)
Surface area T =aqr!
A =272 + 27rh
all-r" alr'*-1
A = 47r? S = ( ): ( ),r;tl
n 1-r r—1
Volume
a
V=1an S=q Il
3
V= i75;’3
3
Functions Logarithmic and Exponential Functions
_ —b++/b* —4ac log,a* = x = %8>
2a
log, x
For ax> +bx>+cx+d=0: logax = logba
b
o+ ﬁ Tr= _E X xlna

C
af +ay+ fy="

and affy = —g

Relations

(o + -4 =

2491

}’2

a e




Trigonometric Functions

sinA =%, COSA:a—d‘]’ tan A =ﬂ
hyp hyp adj
1
A =—absinC o
2 J2 45
a b c
= = 450
sinA sinB sinC —IE
c?=a*+b*-2abcosC
2 2 2
a+b°—c
cosC=——— o
2ab 30
2
=16
A= %rZQ 60°
1

Trigonometric identities

secA = , cosA#0

COS

cosecA = , sSinA #0

Sin

COSA
COtA =

S

, sinA #0

2

cos?x + sinZx = 1

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

cos(A + B) = cosAcos B — sinAsin B

tan(A N B) _ tanA + tan B
l—tanAtan B
If tztané then sinA = 2
2 1+ ¢
1— 2
COSA = !
1+ ¢
tanA = 2
1-¢

cosAcosB = %[COS(A — B) +cos(A + B)]
sinAsinB = %[cos(A —B) —cos(A + B)]
sinAcosB = %[sin(A + B) + sin(A - B)]

cosAsinB = %[sin(A + B) — sin(A - B)]

sin’nx = %(1 — cos 2nx)

cos’nx = l(1 + cos 2nx)

Statistical Analysis

An outlier is a score

o less than O, — 1.5 X IQR
or

more than Q5 + 1.5 X IQR

Normal distribution

e approximately 68% of scores have
Z-scores between -1 and 1

e approximately 95% of scores have
Z-scores between -2 and 2

e approximately 99.7% of scores have
z-scores between -3 and 3

E(X)=pu
Var(X) = E[(X - )] = E(x?) - u?

Probability

P(AnB)=P(A)P(B)
P(AUB)=P(A)+P(B) - P(ANB)
P(A|B) = %, P(B)#0

Continuous random variables

P(X<r)= J S(x)dx

b
Pla< X <b) =J F(x)dx

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

- (Z)px(l PP x=0,1, ...
E(X) =np
Var(X) = np(1-p)

, n



Differential Calculus

Function

y=f(x)"

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

y =sin f(x)
y = cos f(x)
y =tan f(x)
y=e/®

y=1Inf(x)
y=a/®

y=log, f(x)

y=sin"! £(x)

y=cos™ f(x)

y= tan_lf(x)

Derivative
d , _
=/ @
x
dy dv du
—=u—+v—
dx dx dx
dy _dy du
dx du dx
Jdu_ dv
ﬂ _dx dx
dx V2

? = (x) cos f(x)
X

? = () sin ()
X

D p)sec? f(x)
dx

L= e’
&y _ S
dx )

L (ina) //(x)a’™
dx

& F
dx (Ina)f(x)

dy __ f(x)

dx 1—[f(x)]2

dy _ f'(x)

dx 1—[f(X)]2

dy _ f'(x)
dx 1+[f(x)]2

Integral Calculus

J SO =[] e

where n # —1

J'(x)cos f(x)dx =sin f(x)+c

J

Jf’(x)seczf(x)dx =tan f(x)+c

~

f’(x)ef(x)dx =/

PM X = X)|+c
J f(x)d In| £(x)|+

( f(x)
f’(x)af(x)dx S
J Ina

+c

/(%)
a>-[f))

dx = sin

(8

J—f'(x) dx = ltan‘lM-% c
612 +[f(x)]2 a a

b
J Sf(x)dx

b—a
2n

where a = x,, and b= X,

J(x)sin f(x)dx = —cos f(x)+c

_1@+c

{f&ﬁ%;f@0+2[j(ﬁ)+-n—kf(

xn—l

)



Combinatorics

Vectors
‘gt‘:‘x£+y2‘ =\/x2+y2

u-y=[ul[y|cosd =xx, + 3,7,
where u = xji +yj

and y=x2£+y21

r=a+i

1S

Complex Numbers

z=a+ib=r(cos+isinh)
= re'?
[r(cos 0 + isin 9)]" =r"(cosnf + isinnb)

— rnelne

Mechanics

a2 dr dx drl2’

Lx_dv_ dv_ (1)
x=acos(nt+0/)+c
x=asin(nt +a) + ¢

i=-n*(x-c)
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