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General Instructions

Write using blue or black pen

A Board-approved calculator may be used
The Reference sheet is at the back of this
booklet

Use the Multiple-Choice Answer Sheet
provided

Each student will need a minimum of 3
booklets to answer Questions 6-8. Please use
a separate booklet for each question

Additional Materials Needed

= Multiple Choice Answer Sheet
= 3 writing booklets

Structure & Suggested Time Spent

Section 1
Multiple Choice Questions

e Answer QI — 5 on the multiple choice
answer sheet
e Allow 10 minutes for this section

Section II
Extended response Questions
= Attempt all questions in this section in
separate booklets
= Allow about 40 minutes for this section

This paper must not be removed from the examination room

Disclaimer

The content and format of this paper does not necessarily reflect the content and format of

the HSC examination paper.
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Section 1

5 Marks
Allow about 10 minutes for this section

Use the multiple choice answer sheet for Questions 1 — 5.

1 3" +7"" for neZ" is divisible by:

(A) 3
(B) 4
©) S
(D) 10

3 b
2 It L} and { J are perpendicular. The value of b is:

(A) -3
(B) 3
1
C 2
©) 3

1

D _2

(D) 3

3 The graph y = f(x) is reflected about the x-axis and dilated horizontally with a scale

factor of 3. The transformed graph has the equation:

(A) y=—f(f]

3
(B) y= f[%"}
(C) y=—f(x-3)
(D) y=—1f(3x)
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4 Consider the circle with centre O and diameter AC = ¢ . Point B is on the

circumference of the circle, where BC =b and LABC =90

Which of the following statements is true?

@ =20

(B) a-b=0

(©) la| ~|p] =a-b
(D) b =a-b

Page 3



5 A particle of mass 30kg is suspended by two strings attached to two points in the
same horizontal plane. The two strings make angles of 25" and 55° respectively to the

horizontal. The magnitude of acceleration due to gravity is 10ms ™.

55
LN
30g N
The magnitude of the tension force F, correct to the nearest newton, N, is given by:
(A) 17N
(B) 28 N
©) 175N
(D) 276 N
END OF SECTION I
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Section 11

20 Marks
Allow about 40 minutes for this section.

Answer questions 6 — 8 in separate booklets.

Question 6 START A NEW BOOKLET 6 Marks

(a) Consider the sketch of y = f'(x) below

y y=1()

(_29 2)

(O’ 6; \“\
(3,0

(15,-1)

Please answer the following questions using the attached answer sheets.

Sketch the following showing all key features:

(i) y=s(3-x)+1 2
" B x
(ii) y—f{ 5 j 2
i) y=—1 2
S(=x)
END OF QUESTION 6
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Question 7 START A NEW BOOKLET 6 Marks

(@)  Provethat 2x1! + 5x2! + 10x3! + ... + (n*+1)n! = n(n+1)! for neZ’

by mathematical induction. 3

(b)  Prove that x*" — y*" is divisible by (x+ y) for n € Z" by mathematical

induction where x,y € Z . 3

END OF QUESTION 7
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Question 8 START A NEW BOOKLET 8 Marks

(@)

O and R are two points d metres apart on horizontal ground. A rocket is
projected from O with speed |y(0)| m/s at an angle of & above the horizontal,

where 0<0<%.

At the same instant, another rocket is projected vertically from R with speed
|ig (0)| m/s.

>

v (0)| |2 (0)

=

d R

After time ¢ seconds, the rocket from O has horizontal and vertical
displacements from O, while the rocket from R has vertical displacement from R
and a constant horizontal displacement from O.

The two rockets collide after 7 seconds.

The vector equation of the projectile fired from O is given by
r(t)= (|y(0)|tcos 0 )£+ (|y(0)|tsin 0 —%gt2 jl where g ms™ is the

acceleration due to gravity. (You do not need to prove this).

Question 8 continues on the next page
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(i) Show that the vector equation for the displacement of the rocket fired
from R can be given by s(¢)=di +(|;g(0)|z _%gtzjl :

(Hint: let the vector equation for the acceleration of the rocket projected

from R be a(t)=0i-gj) 2
(i)  Hence, show that d =|v(0)|T cos@ and |n(0)|=|v(0)[sin® 2
(iii)  Explain why |y(0)| > |r~1 (O)| for the rockets to collide 1
. d
(iv)  Show that 7 = 2

V) If the two rockets collide at the highest points of their respective flights,

2(0)] %/ [v(0) ~[a(0)]

g

show that 4 =

END OF QUESTION 8

END OF ASSESSMENT
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REFERENCE SHEET
Measurement Financial Mathematics
Length A=P(i+¢)
&
I=mﬁx2m
Sequences and series
Area
A:ixm’ T;I=n+{rr—|]lrl
360
A :-r[”.g.bj .ij:;—lliﬂ+{rr—|}:.r]:%[a+1']
Surface area T = ar!
A=2m 20k -
] — " n — I.
.."1.=4JTF2 S.u:al: r}:“lr ':Il‘r'-‘tlI
| —r r—1
Volume
] §=——|r|<1
V= EHH | —
F——— :l

V= 3 P
Functions Logarithmic and Exponential Functions

x
2

For ax- + bl +cx +d = R
a+ﬁ+y:—£
aff #ay o iy = :_:

and iy = —:-'r

Relations

[r— Jr}z +lv- k:]? =

_ —b b’ —dac

5]
]:}Ed.rr" =x=g F

log,x

loe x=
log it

il
a =g I

il
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Trigonometric Functions

sind = 9pp cosA = ﬂ. tanAd = ﬂ
hyp hyp adj
1 )
= =ghsin{’

2 2
£ _ -h' _ [ Sn-
sind  sinB  sinC 1
=gt + b= 2abcosC

* el .l
cos C = a” b =T
2ty
I=ri
1 5
A=—=rf
2

Trigonomelric identities

secAd = yoosA D
cos A
| .
cosecA = = re sind =10
col A = m" LsimA =20

=11
> 1
cos X+ sinTx = |
Compound angles
sinfA + B) = sinA cos B + cos A sin B

coslA £+ B) =cosAcos B — sinAsin B

tan A + tan &

tanfd + #) = ——————
{ J I—tanAtan &
A , 2

If t=tan= then sinA = S

2 I+

=

cosA = -

I+
4

fan A =“—F

5

-

cosAcos i = %[cm'[a — B} +cos{A + BJ]
sinAsinf = Ellr;n.'i[ﬁ! —B)—cos(d + Bj]
sinAcos B = E'[sin[ﬂ + B) + sinfA — B]]

cosAsinf = %[sin[a + B) —sinld - .HJ]

sin®mx = %{ I — cos 2nx)

CoS = 1?[ I+ cos Zix)
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Statistical Analysis

An outlier is a scora

I S
=TT less than (4 — 1.5 x IOR
or
maore than 0, + 1.5 x [QR
Mormal distribution

_.
Fa

o
-t

1 : T
2 = il I
+  approximately 68% of scores have
r-zcoras babwean —1 and 1
+  approximately 95% of scores have
I-scores between —2 and 2
= approximately 99.7% of scoras hava
r-scoras batwean -3 and 3

E(X)=pu

-

Var(X) = E[(X — V| = E(x*) —p°

Probability

P(AnB) = P(A)P(B)

P(AUB) = P(A) + P(B) — P(A " B)
P(A]B) =%. P(B)#0

Continuous random variables

PIX =x)= f Fix)dy

i
vh

Pla< X < ﬁl]=J Flx)ax

¥

Binomial distribution
P(X = r)="Cp(1—-p)=r
X = Binln, p)
= PlX=x)
= [:];ﬁ'[] —pP k=01, ...

E(X)=wnp
VarlX)=npl(1—p)



Differential Calculus

Function
y=flx)
¥ =Hy

v = pilu) whare = §x)

¥ =sinf(x)
v=cos flx)
y=tan flx)
y=e/tt!
v=Inf{x)

y =gt
y=log, fix)

v=sin"" f(x)

¥ =cos ! Flx)

¥= I:-Jn_l_ff.ﬂ

Derivative

B

ax '

dx  dx dx

dy dy du

—_ = W —

dr dw oy
ﬁ'ﬂ—uﬂl

dy dx dx

de 2

D~ f(x)cos flx)

it x)eos

dy =—/"[x)sin fx)

de 0

dy . 5

I Sxysec” fx)

i

Ay e s

dx Fi(x)e

dv _ fx)

dr  f(x)

ﬁ—lilﬂ-'r]s""[n‘r?"f["’

dax o

dy /)

dv  (Ina) fix)

dy _ Six)

vy fx)

S T

dy  fix)

dr |.|_[}rf_r],]2

Integral Calculus

o " _L e+l .
J‘.f ()AL dx = ”H[..?"Lt]] +i

where n#—1

Fa)sin A x)de =—cos flx)+o

-

Flxecos filx)de =sin fx)+c

A

Fix)see? Fx)de = tan f{x)+e

-

Fx)e Wy = M0 4 ¢

.ﬂ%m = In| Fx)|+¢c
:_f’{ x)a’ Wy = “IJ: +e
ﬂLd.r=sjn"M+t'
JJa?=[ri0f

La(C) NP %mn—l.fff]' e

L=

{:1 "‘[.ﬁr’f]]z

i dv el
—dr = v — | v—adx
dr J‘ ix

X

i

Fla)dx

=

h—u
n

(@ 1By 2 Al )+ oo rle, )]}

=

where a = x, and b= X,
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Combinatorics

"p = !

- (n—r)

{JJ}=_"£_ _ nl
r r

o {n—r

n _
}J."T ‘ot e+ a"

(r+al"=x"+ |:.T}.1""1-u' +-- 4 {J_.

Vectors
|e_e|=|.r£+_1.-_j|=\‘.u: +_1.-:

uy =ul|v]cos =xx, + 3y,
where o= xi+vJ

and V=0 + ¥y f

r=a+ Al

Complex Numbers
z=a+ib = rloos @+ isind)
= re

Ir{q:uh‘ 4 isin E}]“ = reosn@ + {sinnid?)

.II(_,IIIFJ

=1

Mechanics

— — -

n'zx_n'l_rn'l=;_f[_l 2\
dr*  dr dy del2 )

x=acosint +a) + ¢

x=asinlm + o)+ ¢

i=—nlx—c)

Page 12



CRANBROOK
|

~ SCHOOL

Student Name/Number:

Teacher:

2020

HSC Examination
Assessment Task 4
Section | — Multiple Choice

Mathematics Extension 1

Quston 1 A O BO ¢ O bpO
2 A0 BO ¢cO »bpO
3 A0 BO cO pO
s+ A0 BO ¢O pO
5 A0 BO ¢cO bpO
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Student Name/Number: Teacher:

Question: 6 (a) (i) Answer

Y ; y=f(x)
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Student Name/Number: Teacher:

Question: 6 (a) (ii) Answer

Y ; y=f(x)
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Student Name/Number: Teacher:

Question: 6 (a) (iii) Answer

Y ; y=f(x)
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