2014
HSC
ASSESSMENT TASK 4

Hxaminers ~ Mr. J. Dillon, Mr. S. Gee, Mr. G. Rawson

< Reading Time — 5 minutes Total marks (10)
© Working Time — 3 hours o Attempt Questions 1 — 10
< WWriie usin ga blue or black eI o Answer on the Mulii tip nle ce
< Board approved calculators and answer sheet provided
mathematical templates and instruments o Allow 15 minutes for this
may be used. section.
o Show all necessary working in Section T
Questions 11 — 16, _
., F'otal marks (90)
< This examinativn booklet consists of 19 B K
. - \% . r
pag ling a standard iniegral page o Attempt quesiions 11— 16

and ui’t” Ne choice answer sheet. o Answer each guestion in the
Writing Booklets provided.

C

o Start a new booklet for each
question with you i S'[LML eni
number and question number at

the top of the page.

o Allne ary working should
be shown for every question.

o Allow 2 hours 45 minutes for
this section.
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Attempt Questions 1 —

Allow about 15 minutes Tor this section

Use the multiple choice answer sheet for Guestions 1 — 10,

P -1 e . T < -1 [, X 3‘ \
() st +e (D) sin” | - |+
‘\\ -{ /f \ A
2. Suppose [ (x) 1s a continuous smooth function over a <x < b, and g (x) is a continuous smooth
function over c < x<d.
Which of the following integrals is always greater than, or equal to, the other choices?
b . . d b P o d
{A) qu f (x}ax + g g(x\}a‘w: B) E F ()| dx+ 5 g(x)|dx
[ “ a " d C D
e b \ r d e b o d
™ il ol o ) ) 2 ) x--1 o
(<) y.J (,} d iy g(,\,} fx (L) L (1 4% - ) { )dxl
3. If z represente a variable point on the argand diagram, which description best represenis the
locus of |z —4+ +d— 4 =07




h

odd polynorial with at least 1

Which of John’'s statements mmst always be correct?

(Ay () only (B (ii) only
(Cy  both (i) and (11) (D} neither (i) or (i1)

If @ is 2 complex cube root of unity, which of the following results 15 NO'T corvect?

PRV ST 2

(A} {(B) @ +w=—1
oy 5 ) P

)y o o= (D)

a

y LS - - . - . X B4 o
What are the coordinates of the foci of the conic section: 5 ——Er—:ll

(£5,0)

(A (0,£5) (B)
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Answer

@ I

cach que

Use partial fra

o
[y
e’

1e technique of integration by paxts to find

ctions to find:

Show that a reduciic

[ =l
=X Siix-+mx cCOsS X —

(R

Hence, or otherwise, evaluate jq

x* cosxdx

Qe

X

cos xdx

on formula for 7, :J! %" cosxdx 1s

(\Vi_i)u

R/[aﬁﬂro

8]

]

N
fd

L2
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(b)

o
[¢]
Qe

With respect to the Ox and Oy axes, the line x = 1 is 3 directriz, and the point

&Y e o 5
(2,0} is 2 focus of a conic of ecceniricity /2 .
(1) ()  Using the definitior P8 =ePM , find the eguation
of the conic.
L)
()  Sketch the curve, indicating its asymptotes, foci and
directrices.
(i1} Find the equation of the novmal to the curve at any point & on 1t

(i)  The normal to the curve at P meets the x and y axes in (Y, 0} and (0, 1)
/

respectively. 7'is the point (X ]

o et e D < : i e ~ 4 2 2 ]
Show that as P varies on the curve, T always lies on the hyperbola x* —y* =8

4 2 2 2 ;
Let C=x"+3y" —1,C, =4x" + y~ —1, and let A be any real number
(i) Show that €, +AC, =0 is the equation of a curve through the point of

intersection of the ellipses C, =0 and C, =

(i1) Determine the values of 1 for which C) +.1C, =0 is the equation

(i} If ¢ is a multiple oot of the polynomizal equation P(x)=0,
prove that P'{3)=0.
. i 5.3 5 2 5 175 ¢
(i1) Find all roots of the equc,u@n 1817 +3x° =28x+12=0
£y ro .

given that two of t

T &~ s oo 3 2 -

If o, f and § are the roots of 2x” —x” +3x+5=0 find the equation with roois
2

i1 1

— and -

o f &

b

k

=

]

e

find
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(b} Let 5 be a solid wi
and each cross-se
g:;ﬁ :
““:
.

4
olid

nd the volume of the

[

(i} ﬂi@f
sol m’i of'
4 - i
o F X I 3
Vo= ;3759 T—q——“—““ ax
) (\L&x + l/ (9{: -+

o

Calculate the al in (1) to determine the volume.

p—
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(15 marks) Start a new boolklet Marks

¥ 4 4 H
il ; i i : ol
i ] 3 I

Py evademe

Given the above graph v = f(x), draw separate skeiches of the following graphs showing all
critical points.

Ensure that you copy, or trace, the above diagram into your answer booklet to assist you
with producing your graphs.

1

J(x)

)y =/ 9
i |y =7 2

P
-
<

S
p—
o
=
=]
=y
L.
.
S
L
-
[P )
]



—

AT
)
S’

o
-
gy

S

T i
ssed when the pariic

£330 ‘
(iii}  Show that the
.1 O (1+V"
o= _L@g = \;w_j_, }
~ el w2 - 7 .
2 VA ) -

?;-1“: ‘:‘.T - 2
(v) Find V" as a funct
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(i) Use the trapezoidal rule with » function values fo approximate bse o dx 2
- i
] N P d { . ~ n
(i1) Show that —\x Inx—x)=Inx, and hence find the exact value of J In xdx 2
ax !
{11}  Deduce that lnni<| n+ o |ma-n +1 &
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HSC
Assessment Task 4
Trial HSC Examination
Mathematics Extension 2 — 2014

Section I — Multiple Choice Answer Sheet

Student Name/Number gD'WPWS

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 (O)38 (D) 9
AO BE@ cO bpO

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

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 correct and drawing an arrow as follows.

correct
nd
A@® B@® cO DO

BO CcO D@
B@® CO DO
BO CcO D@
BO CcO DO
BO c@ DO
B@ CO DO
BO c@®@ DO
B@ CO DO
BO cO DO

® 8§ OO OO ® O OO

(@)}
S

10. BO cO DO
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iension 2 Mait
Selutions and Marking

Quesiion {1 condinue

fepimes Add

ot technigues
las, to problems.

ily correct

solution

correct

subsiantially corvect

solution
=" gin \:~fz[ )
I ¢ correct use
PR T ¢ ] T St
=x"stax+nm"" cosx—n{n-13} X" cosxdx of IBP ai least onee
sinx-raxy o

correct

N T aa e
sin -+ 2 X008 X ;u@)gu] solution

[ mcva 4
cosxdx ;
ﬁ o8 xax 2 mark

substantially correct
solution

Tmark
meaningful progress

fowards corvect
solution

solution




Year 12 Extension 2 Mathematics Task 4 Trial 2014

Question No.12-13 Solutions and Marking Guidelines

Ouicomes Addressed in this Questions

E2 chooses appropriate strategies to construct arguments and proofs in both concrete and abstract seitings
B3 uses the relationship between algebraic and geometric representations of complex numbers and of conic sections
E4 uses efficient techniques for the algebraic manipulation required in dealing with questions such as those involving conic seciions
and polynomials.
E6 combines the ideas of algebra and calculus to determine the important features of the graphs of a wide variety of functions
E7 uses the techniques of slicing and cylindrical shells to determine volumes
E8 applies further techniques of integration, including partial fractions, integration by parts and recurrence formulae, to problems
E9 communicates abstract ideas and relationships using appropriate notation and logical argument
DOutcome Solutions Marking Guidelines
Question 12
a)
¢
P=1+i 2 marks correct method leading to
. . . correct solution
O=i(l+i)=~1+i A I mai antial proeress towards il
= iy mark substantial progress owards the
- correct solution
/\ Ve
e
\
| ‘\/z X 2 marks both correct answers
lmarl one correct answer
A"
(i)
Iite
(610
E3

2 marks both correct answers
lmark one correct answer

Circle centre (3,4) radius 5,
l:‘ = length of diameter =10
(i)

2 marks both correct answers
o S Imark one correct answer

Blipse 00 (24
36 27

Greatest argument is positive y axis ie arg(z)=

[N

|| = (\/5) *‘L(\/E): =2

5
arg (@ ) = tan™" i -

a4

AT 2
w=2| cos| —— |F+isin| ——
[ 4) ( 4)

il

(i, (i}

6

(z*-2"+1)=0
zy =cis| — |=—+i—
6 2 2
Z,=cCis| — |=——+i—
: 6 22
.(7/7 ﬁ 1
Z, =cCi§| — |=———i—
' 6 2 2
.(11/7] N
z,=cis =—=i-
’ 6 2 2

imark one correct answer

I mark correct solution

2 marks correct method leading to
correct solution
Imark substantial progress towards the
correct solution

2 marks correct method leading to
correct solution
Imark substantial progress towards the
correct solution

lmark correct solution




- I - o) . 3
Cy =0, then x" +3y 1= =4{, then 4x” +y
] 9 . 2 e

(L yison O and G

2 marks correct method leading io
correct solution
tmark substaniial progress towards the
correct solution

sohuiion

tmerk co

7 marks correct method leading to
cotrect solution

lmark substantial progress towards the

correct solution

]

T

34

jah

Traark corveci graph

{mark correct solution

2 warks correct method leading i
correct solution
Tmark substantial progress towards the
correct soluiion

3

imark correci solution

o ct method leading to
orrect solution
Lmark subsiantial progress towards the

lesired polynomial. cosrect solution

correct solutl




Vea

12 Mathemaiics Bxiension 2

n ah
Question /&

Solutions and Mai

ng Guidelines

Oy

ome Addressed in this Question

combines the ideas of algel
wide variety of fonctions

uses ideas and techniques from calculus to solve problems in mechanics involving resolution of

forces, resisted motion and circular motion

ol
5

(2) (i)

(2) (iv)

rard 2
eci graph

Award }
Substaniial progress fowards
solution.

Cortect graph

Award 1
Subsianiial progress towards
solution.

(@) @)
;
I i Award 1
Substantial progress towards
solution.
]
i
; :
! i
(2) (i)
Award 2
) Correct graph
3 v = fi Avward 1
i Substauiial progress iowards
solution.
. L et
T A s
-4 i 2 3 4
B
(b) () F = ma=mi Award 1
Resistance has negative sign Carreci solution
" —(v - ‘,s)
(v - v“) since i =1
.. dv 5 ward 2
) (ii) =vee= (v’

dx

-
Wheni=0,v=0,x=0=c¢c=

—tan v ian™ @

= ian(mn" Q-tan™ v)
iau(tau" Q) - ian(tau”‘ v)

1 -‘Lan(ia.n"Q) i

O—v

si=—lnv +lln(1+
2

= é[~21ﬂv+ ln(l»:— v

Correct soluiion

Awerd 1
Substaniial progress iowards
solution.

Aword 2
Correct solution

Award 1
Subsiantial progress towards
soluiion,

(b) (i)

Award 2
Correct soluiion

Award 1
Substaniial progress (owards
soluiion.
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fanta

{as / {x) is an increasing function J

COrreet

chooses appropriafe it 3 10 construct a (s and proois in both cone

E9 - communicaies absiract ideas and welationships using appropriaie notation and log

substantially correct

Junit

solution

Suideling

NB: this soludion requires the
use of pari (i} 1o obiein
marks... thence...)

{subx=1)

Imark:
substantially correct
soluiion

sianiiaily corract

soluiion

, 8

{1anzeints

Fave egua
i

soluilon

=

solution

NB: i functioi v

solution

151

substantially correct

solution

soluiion

solution




