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HSC Trial Examination
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General e Reading time — 10 minutes
Instructions

Working time — 2 hours
e Write using black pen
e Calculators approved by NESA may be used
¢ A reference sheet is provided

e For questions in Section Il, show relevant mathematical
reasoning and/or calculations

Total marks SECTION 1 — 10 marks (pages 1-4)

70 o Attempt Questions 1-10

e Allow about 15 minutes for this section

¢ Answer each question on the multiple-choice answer sheet
provided in the answer booklet.

SECTION Il - 60 marks (pages 5-10)
o Attempt Questions 11-14
e Allow about 1 hours and 45 minutes for this section

¢ Answer each question in the appropriate space in the
Answer Booklet. Extra writing pages are included at the
end of each question.
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SECTION I

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

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

1. Given the points A(—2,— 5) and B (0, 7) , which of the following represents the

displacement vector BA?

(A) —2i-12j
(B) 2i+12;
(C) 2i+2j
(D) 2i+2)
2. What is the anti-derivative of cos? 2x?
3
(A) cos3 2x L C

(B) %sin2 2x+C

©) g_'_ sin4x

+C

(D) lJrlcos4x+C
2 2

3. Which of the following expressions is the correct rate of change of the area of a circle (4)
with respect to time (#)?

A g
dt dt
(B) £=2mfxd—A
dt dr
© d—A:Z rxﬁ
dr r
(D) d—A=2mfxﬂ
dt dt



Which polynomial has a root at x =1 of multiplicity 3?
(A) x*=3x+2

B) x*-2x"+2x-1

(C) x*+4x" +5x+2

(D) x*+2x’-2x-1

Which graph best represents y = 3sin™ g?
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Which of the following is the derivative of y=tan™[ 2 (x)]?

6.
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The direction field for a certain differential equation is shown below.

Which of the following is the differential equation?
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What is the value of sin™ (cosar) where 377[ <a<2r?

A 27—«
B) a-2rx
©) 37” +a

kY2
(D) a— 7

The equation y =e“" satisfies the differential equation

d’y dy
— 4+ = _6y=0.
dx*  dx Y

What are the possible values of a?

(A) a=-2 or a=3
B) a=-1or a=6
(C) a=-3 or a=2
(D) a=-6 or a=1

Students at a school are required to study 4 subjects from a selection of 10. The ten
subjects are placed in two lines, each containing 5 subjects.

How many possible combinations of subjects exist if a student must take at least

1 subject from each line?

(A) 200
(B) 250
(C) 309
(D) 356



SECTION II

60 marks
Attempt Questions 11-14
Allow about 1 hour and 45 minutes for this section.

Answer these questions in the Answer Book provided.
Your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (17 marks)

(a) The polynomial P(x) =2x* ~11x* +19x* =13x+3 has roots «, A, y and &.
1 1 1

Find the value of + + +
ofy afs Pys  ayd

b) Find 1 dx
®) n 43 +9

(c) A square metal sheet is heated so that its side length is increasing at a uniform
rate of 0.05 cms™!. Find the rate its area is changing at the instant when the
side length i1s 3.1 cm.

/4

(d) Find j " in 4x cos 2x d.

0

(¢) Given ¢ ={_ﬂ and p =[_ﬂ, find:

(i) a.b
(i11) the angle between ¢ and b, to the nearest degree.

(iv)  proj,a

Question 11 continues on page 6

Marks



Question 11 (continued)

(f)  The diagram shows the graph of y = f (x) which has a horizontal asymptote at y =2.

y

In your answer booklet draw clear sketches of the following.
Show all relevant information.

i) y=|f(x)
(i) y=—
f(x)

End of Question 11



Question 12 (17 marks)

(a)

(b)

(©)

(d)

(e)

3
Find '[ \/Lz dx using the substitution u =9 —x’.
9-x

By expressing +/3 cosx—sinx in the form Acos(x+a),where 4>0 and 0<a < %,

solve \/§COSX—Sile+1=0, for 0<x< 2.

Paddington Bear hits a golf ball with velocity /" m/s at an angle of projection
0 degrees to the horizontal.

The golf ball’s position at any time ¢, is given by the position vector

r(t)=(Vtcos@)i+ (Vt sinH—%gtzjz. [Do not prove this]

(1) Show that Paddington’s golf ball reaches a maximum height of
V?sin® 6
2g

metres.

(1) What is the range of flight of the golf ball?

Prove by mathematical induction that 4” +14 is divisible by 6 for all positive
integers n>1.

The polynomial P(x)=x’+bx’+cx+d hasroots 0, 4 and —4.

(1) Find b, cand d.

(i) Without calculus, sketch the graph of y = P(x).

x* =16

<0.

(ii1) Hence, or otherwise, solve the inequality

End of Question 12
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Question 13 (14 marks) Marks

(a)  What is the value of the term independent of x in the expansion of 2
3 5
(27j(2x+?j :

(b) ABC is aright-angled triangle. M is the midpoint of the hypotenuse AC,
as shown below. Let AM =g and BM =b.

A NOT TO SCALE
M
C
B
(i) Express 4B and BC in terms of 4 and b. 2
(i) Prove that M is equidistant from the three vertices of AABC. 2

(c) A relation is defined by the parametric equations

x=1-sint, y =costsin2t, for 0<¢ < 7.

(1)  Find the coordinates where the graph crosses the x and y axes. 2
(i)  State the domain of the relation. 1
(i11)) Find the cartesian equation of the relation. 2

Question 13 continues on page 9
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Question 13 (continued) Marks

(d)  Part of the graph of y =log, (x—1) is given.

Y
y =log,(x - 1)
X
(1)  Find the value of y when x =e+1. 1
(i) Find the shaded area, bounded by the curve, the x-axis and the 2

line x=e+1.

End of Question 13



Question 14 (12 marks) Marks

(a) Anarea 4 cm? is occupied by a bacteria colony. The colony has a growth rate
modelled by the logistic equation

Z—A = %A (50— A4) where 7>0 and is measured in days.
t

At time ¢ = 0, the area occupied by the bacteria colony is % cm?.

1 1(1 1
(i)  Show that —— = —(—+—j. 1
A(SO—A) 5014 50-4
(i) Solve the logistic equation and hence show that 4 = sz 3
1+99¢™
(ii1)) What is the limiting area of the bacteria colony? 1
(b) A Maths club has 2n members, half of which are male and half female. 2

A Pi Day committee is made up of 3 members of this club. By considering all
different combinations for this committee, show that

n"C,+"C, = % *C,, where n>3.

(c) (i) Show that cos48 =8cos*@—8cos’ 6 +1. 2

(ii) By using part (i) and letting x = cos® in the equation 16x* —16x> +2—+/2 =0 3

show that cos’ £cos2 7—” = 2- \/5
16 16 16

END OF PAPER
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REFERENCE SHEET
Measurement Financial Mathematics
Length A=P(1+7)

g

i EXE.‘-‘E}
Sequences and series
Area
_ 0 2 T =a+(n-1)d
A 360 ¥ Tr "

k n n
A:E(uﬂ:] SH=E[2ﬂ+{n—l]d]=E[ﬂ+”
Surface area T = aqr™!

A =21 + 2mh
a(l - r”) a{r” - 1}
A = dart 5 = = ]
n 1-r r—1
Volume
3
T s S§=—|rl<1
V= 3}1.& 1-r
V= 41:.-3

3

Functions Logarithmic and Exponential Functions

x=~—bﬂ:\l'&2—4ac
2a

For ax> + bx* +cx +d = 0:

a+ﬁ+y=—g
af+ay+py=-
and afiy = —j

Relations
(x— h]2+ (}I— k}z =y’

2491

log,a*=x= a'%*



Trigonometric Functions

sinA = ﬂ, cosA = ﬂ.
yp hyp

=;.absin(?

a b o«

sinA _ sinB  sinC
¢t =a*+ b - 2abcos C
2 2
PN 5. i
2ab
I=r0

A= E!"EH

Trigonometric identities

1
secA = ycosd =0
A

cosecA = _1 ,sind =0

sinA

cotd = C?Sj ,sinA =0

sin

cos x + sin®x = 1

Compound angles
sin(A + B) = sinAcos B + cosAsinB

cos(A + B) = cosAcos B — sinAsin B

tanA + tan B
tanlA 4+ B)=———
( } 1-tanAtan B
If i‘:tsmjfl then sind = X
2 1+
B J
cusA=l—I
141
1-¢2

cosAcosB = %[CUS{A — B) + cos(A + B)]
sinAsinf = %[cns[ﬂ - B) - cos(4 + B]]
sinAcos B = %[sin[.ai + B) + sin(A - B)]
cosAsinB = %[sin{ﬂ + B) — sin(A - B)]
sin’nx = %El - cos 2nx)

cos’nx = %{l + cos 2nx)

Statistical Analysis

x—u An outlier is a score

o3 less than € — 1.5 x IOR
or

more than 0y + 1.5 % JOR

MNormal distribution

.o T T T H T T
-3 2 -1 0 1 2

*  approximately 68% of scores have
-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?) - 4*

Probability

P(AnB) = P(4) P(B)
P(A'UB)=P(A) + P(B) - P(ANB)
P(A|B) = P{;(';)B] P(B)#0

Continuous random variables

P(X=r)= jrf(x]dx

&
Pla<X < b}='|' Flx)dx

Binomial distribution
P{X = r) =i ,Pr{l _p]h—r
X ~ Bin(n, p)
= P(X=x)
= (n].ﬂx{l—ﬁ}"_x. x=0,1,....n
X
E(X)=np
Var(X) = np(1-p)



Differential Calculus Integral Calculus
Funetion Derivative 1
[ rensoras=—Lisepse
d}’ ¥ n-1 n+l
y=f(x) il (x)[A ()] ——
dy dv  du "
y=uv R, F(x)sin f(x)dx = —cos f(x) +¢
y = glu) where u= F(x) %:%x% .
F(x)cos f(x)dx =sin F(x)+¢
vﬁ — ud—p )
=L & dx _dx \
Y=y dx v F(x)sec? F(x)dx = tan f(x)+c
y = sin f(x) j—i=f’(x)cusf{x) i
FUx)ePdx = e/ ¢
y = cos £(x) 2 = f(x)sin f(x)
[ Fix } dx = 1n|
=tdx=In| f(x)|+c
_v:tanf(x) "E'i':f'(ﬂﬂﬂﬂzf{ﬂ J f(x]
_ o) A _ 0l (/1 e W=t
y=e E;—f[x}e ) F(x) Ina
d ! "
y=lnf(x) ﬁ = % ) dx= sin"l—"ﬂﬂ+ ¢
) —[rx)P
y=a/® = (na) £(x)a”
) W f[’-:;:) )]2 dx=%tan_1%+c
_ dy__ flx J @ +[f(x
y = log, /() dx  (Ina)F(x)
dv du
2o dy F(x) u—dx=uv- | v—dx
A
dx 1— [f( x]]z
b
dx 1- [ f (x ]]?. a
b=
R L= /RN S )
y= tan” £(x) &_ S
dx 1+[,.'|f’l:,1c]]Ez where a=x,and b=x_




Combinatorics

n!
np —
" {n=r

(J:) gl 7l [MMi it

(x+a)=x"+ (?)x“'la ek (T)x’"rd' e

n

+a

Vectors
|| =| xi +yj| =22+ y?

uy=|ul|v|cosd = xx; + 3,3,
where u = x;i + ¥

and y = x50+,

r=gt+ib

Complex Numbers

z=a+ib=r(cos + isinf)
= re'?
[r(cosﬂ+ ising)]" = r"(cosné + isinnd)

- ruemﬁ‘

Mechanics

dx_dv_ dv =£[lvz)
df dt dx dx\2
x= acm(nr+ a] +

x=asin(pt + @)+ ¢

i=-n*(x-c)

2 2022 NSW Education Gtandards Authority
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¢ Put your name, Student Number and Teacher’s name on this Booklet.
¢« For Questions 1-10 use the Multiple-Choice Answer Sheet provided.

¢ Answer Questions 11-14 in the spaces allocated for each question as
these spaces provide guidance for the expected length of your response.

¢ Write using a non-erasable black or blue pen. Black is preferred.
e Extra writing space is provided at the end of each question.
o Calculators approved by NESA may be used.
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........................................

Mathematics Extension 1
HSC Trial Examination

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
A O B@®@ CO DO

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

ansSwer.
A®@ 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 cerrect and drawing an arrow as follows.
correct

rd
Def B CO DO

4 AO B @ c O D O
5 AO B @ c O D O
6 AO B O c O D @
7 AO BO (@& D O
8§ AO BO O D@
9 AO BO Cc@ DO
10 A@® BO ¢ O DO
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SECTION II 60 marks
For questions in Section I, your responses should include relevant mathematical reasoning

and/or calculations.
Extra writing space is provided at the end of each question.

Question 11 (17 marks) Marks
{
JOT-S R BT B oS o
........... .-..-...qx...-..;..t.x...:‘:.- T S T T T B o o T T B S S 3 % I RN & B X T R i
e e T By ¥ed = Yy
o
................... Iy - S R N
.............. ‘t...........‘.........'.............‘...............,..................‘...-............
BN B
....................................................................................... 2 | cerrect
............................................................................................. G"'Q_ e_//cf
............................................................................................ (.... ..IM...FWQ—SS
--------------------------------------------------------------------------------------------- io"l't#b'
b v
(b) lz i 2
.................. L"...i“"’?“““““““.'““““”“”“'““n“““““”“”““““”““‘“
2 coereet
‘ —
......i...r..f.x 4 q/ ..... ?f.’.s ................................................ CQ/’S"'@W" CO//@C""
................................... e o 22 corvech
. -t x L C -
...... —-_L_.)“ MB/
i i : 2
..................... B e e,
LT L T T TP PP TP TP TP PR P IRTTPNTIRE
..... 2 o e 2= . C o

.......................................................................................................
.......................................................................................................

.......................................................................................................

Question 11 continues on page 2



Question 11 continued.
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Question 11 continued. Marks

(e)

(1)
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.......................... =V I3 s
(i) 1
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................................... Cos B S S,
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Question 11 continues on page 4



Question 11 continued Marks
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End of Question 11




If you use this space, clearly indicate which question you are answering.
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Question 12 (17 marks)

Marks
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Question 12 continues on page 8



Question 12 continued Marks
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Question 12 continues on page 9




Question 12 continued Marks
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Question 12 continued
3
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Question 12 continued Marks

(e)

() _ 2
P(—o :0' ......... 04—'-' ...............................................

......... Ple)so . 64 tlblbsbe =2 . 2 | et
....................................................... lbbswvc =-2% 1 |2comd
........................................................ 4or c = =6 —O Valoes
Py =so i med el ~ke = D

...................................................................................................

..................................................................................................

oo bro < = — g e Pl =l x
(i) 1
y
2_ 16
Ploc) = = (> - ‘
2 (- ( )
W o 4 /
2
(iii) x — 2
................... S
L Tas s Ay Sance s ﬁ“d‘ ......... e
2
..... FCO)... .0 Frncr. X 2O, e Folubion
X g
He . e am.mc‘».%b.’td“ ..... 'S x =M e

..................................................................................................

..................................................................................................

..................................................................................................

..................................................................................................

End of Question 12
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If you use this space, clearly indicate which question you are answering.
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Question 13 (14 marks)
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Question 13 continued
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Question 13 continued.
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Question 14 (12 marks)
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Question 14
Part (a) continued
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