NORTH SYDNEY GIRLS HIGH SCHOOL

HSC Mathematics Extension 2

Assessment Task 2 Term 12013

Name: Mathematics Class:

Time Allowed: 50 minutes + 2 minutes reading time

Available Marks: 40

Instructions:

Questions are not of equal value.

Start each question in a new booklet.

Show all necessary working.

Do not work in columns.

Marks may be deducted for incomplete or poorly arranged work.
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E4

112

140




Section 1

Multiple Choice Section (5 marks)

Answer all the questions for the multiple choice on the answer sheet provided for Section I.
Choose the best response that is correct for the question.

Marks will not be deducted for incorrect answers.

No marks will be given if more than one answer is provided for any question.

1 The polynomial P(x) = x° —3x% +4x3 —4x? +3x—1 has x=1 as a zero of multiplicity 3 and
x =i as another zero. Which of the following expressions is a factorised form of P(x) over the
complex numbers?

(A) P(X)=(x+)3(x-1)(x+1)
(B) P(X)=(x-1)3(x-1)(x+1)
(C)  P(X)=(x+1)3(x—i)(x+i)

(D)  P(x)=(x=1)3(x—i)(x+i)

2 The polynomial P(x)=2x"+3x*-2x*+7x-3 has zeros «, 3, y and 5 .

Which of the following polynomial equations have roots 1 11 and 1 ?

o ,B’ y 1)
(A) 2x*-3x3+x%-5x-4=0
(B) 2x* +3x3 + X2 —5x—4=0
C) 3x*-7x3+2x?-3x-2=0
(

(D) 3x*+7x%+2x2-3x-2=0

3 2
3 The asymptote(s) of y=w is / are?
X +4
(A) y=x*+4
(B) y=x+4
(C) x=%2
(D) y=x-4



The diagram shows the graph of a function y = f ().

4

AY

Which of the following could be the graph of y

(A)

AY

A

(D)

(©)

A
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5

Which of the following could be a sketch of y = 1+ log, x ?
X

(A)

(©)

(B)

(D)

End of Section |
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Section 2 Free Response Section

Question 6. (10 marks)
(a)

The diagram shows a sketch of y = f (x) with asymptotesat x=0, y=-1and y=0 . Thereis
a maximum turning point at (2,1) .

Sketch on the answer sheet provided, the graphs of

@) y=[f() 1
(i) y=1(=x) 2
(i) y*=1(x) 2
(iv) y=e'® 2

Show any new asymptotes and their equations, and show the coordinates of any new
points which can be determined.



(b)  The diagram below shows the graphs of y= f(x) and y=g(x)for —-n < x<2m.

(-m.-1)

T2
(i)  On the answer sheet provided, draw a neat sketch of y = f (x)xg(x). 2
(i) How many real solutions exist for f (x) x g(x) —¥/x = 0in this domain? 1

Question 7. (12 marks) START A NEW BOOKLET
(@) The polynomial P(x) = x*+3x®—x*-13x—-10 hasazeroat x=-2-i.
(i) Explainwhy x=-2+i isalso a zero. 1

(if)  Fully factorise P(x) over real numbers. 2

(b)  The roots of the equation x*—3x*+9=0 are o, # and .
(i)  Determine the polynomial equation with roots o, 5% and . 2

(i)  Find the value of &® + 8% + y* and hence evaluate o* + 8° +y°. 3

6



(c) Suppose b and d are real numbers and d = 0. Consider the polynomial
P(z) = z* +bz® +d . The polynomial has a double zero « .
(i) Show that —« is also a double zero.

(i) Show that b* =4d .

Question 8. (13 marks) START A NEW BOOKLET

(@) Find real numbers a, b and ¢ such that

4x+3 ax+b c
( - =——+ .
X +1)(x+2) X2+l X+2

(b) Consider the curve with equation 3x* + 3y + 2xy = 24

() Showthat & — —[“—?’Xj |
dx 3y +X

(i)  Find the x-coordinates of the point(s) on the curve with horizontal tangents.

(c) Given that cos56 =16cos’ 8 —20cos’ @ +5cos 8,

(i) Solve the equation 16x* —20x* +5=0 leaving your answers in the form cos« .

(ii) Hence show that cos? = + cos? i—g = % :

0 TT 5+\/§

(iii)  Also show that cos” — = :
10 8
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End of test



NORTH SYDNEY GIRLS HIGH SCHOOL
HSC Assessment Task

Mathematics Extension 2

Answer Booklet — Term 1 2013

Questions 1 to 6

Name:

Class: 12MZ

Instructions

0 Use a separate Writing Booklet to answer each question.
You may ask for an extra Writing Booklet to answer a question if you need more space.

o If you have not attempted a question, you must still hand in a Writing Booklet, with the words
‘NOT ATTEMPTED?’ written clearly on the front cover.

Write the number of each question part inside the margin at the beginning of each answer.
0 Write using blue or black pen.
o Write on the ruled pages only.

You may NOT take any Writing Booklets, used or unused, from the room.

For marker use only

Q1-2 Q3-5 Q6

12 /3 /110




Section 1

Section 2

Question 6.

(i)

Multiple Choice answer sheet.

Completely colour the cell representing your answer. Use pencil only.
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(i) y="f(-x)
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(iv)

Question 6.
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Section 1 Multiple Choice answer sheet.

Completely colour the cell represénting your answer. Use perrcil only.
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"Section 2
Question 6. (a)
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i y=sx

(i) »*=/(x)




(iv) y=e®

Question 6. (b)
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March 2013 Assessment Task 2 Extension 2 Solutions

Section 1

1.

X =1 Is azero

S X=11isazero
(x2 +l)a factor.
constant term =-1

.. constant term of
multiple factor = -1

ie. D
2.
Roots satisfy
(1)-243-2. T 50
Xx) x* x x° X

ie. 24+3x=2x*+7x*-3x* =0
X =73 +2x2-3x-2=0
ie. C

3.

On division,
X +4x° -6
=T
4x+22
X044
Domain all real x
(no vertical asymptotes)

=X+4

AsX —>ow, y—>X+4
i.e. asymptotey =x+4
i.e.B

X — o0, T (X) > o0,
L -0

f(x)
f(0.5)~-0.5
. 1 ~
" £(0.5)
ie. C

5.

ASX >,y —> o0
Asx—0,y >
(let x=27)

ie. A

Section 2

Question 6 see attached sheet
Question 7

@ () Since all the
coefficients are real the complex
roots occur as conjugate pairs.

i.e. @ =(-2+i)is also a zero.
(i)

X* —(a+a)x+aa is a factor
i.e. x*+4x+5 isafactor
P(x) = x* +3x® —x*-13x-10
= (X* +4x+5)(X* —x-2)

on comparing coefficients.

i.e. P(X) = (X* +4x+5)(x—2)(x+1
for reals.

() ()

Required equation has the same
roots @S P(v/x) =0.

P(vx) = (¥x)* =3(/x)? +9
~P(/X) = x/x —3x+9
xv/Xx —3x+9=0

/X =3x-9

x® =9x* —54x+81

.. polynomial equation is
x*—9x° +54x-81=0

(i)

a?, B%,y* are the solutions to (i)

nal+ B4yt :_E:___gzg
a 1

a, B,y satisfy original equation.

a®-3a*+9=0

B -3p7+9=0
7 =3y24+9=0
On adding,

a+ P+ =3+ B +y*)+27=0

a®+ B+ —3x9+27=0
Ll + B+ =0

©



March 2013 Assessment Task 2 Extension 2 Solutions

P(z)=z* +bz* +d

P'(z) = 42° + 2bz

a a double root.
~Pla)=a’+ba®+d =0
P'(a) =4a®+2ba =0
Testforz=-a

P(-a) = (-a)" +b(-a)* +d
=a'+ba’+d =0

P'(-a) =4(-a)® + 2b(-a)
=—4a° + 2ba

— (4a° +2ba) =0

< P(a)=P'(~a)=0

. Z=—a is adouble root.

(i)

2 +bz° +d = (x—a)* (x+a)?
_ (X2 _az)z

=x*-2a’x+a’

Comparing coefficients,

b=-2a® ie.a’=—
2

Question 8.

(a)

4x+3 ax+b ¢
(x> +1)(x+2) XAl x+2
4x+3=(x+2)(ax+b)+c(x* +1)
coefficient x¥* >a+c=0
X=-2—->-8+3=5¢C
sc=-1

sa=1
x=0—->3=2b+cC
b=2

() (@)
3x* +3y° +2xy = 24
6x+i(3y2)ﬂ+i(2xy) =0

dy dx dx
6x+6ygx+2y+2x92:0
dx dx

dy
BY +2X)—== = —(6X+2
(6y+2x)=~(6x+2y)

dy —(6x+2y) —(y+3x)

dx (6y+2x) - (3y+x)

(i)

For horizontal tangents

d

d—i ~0

i.e. 3x+y=0

y =-3X

Sub. into equation

3x? +3(-3x)” +2x(-3x) = 24
3X* +27x* —6x° =24
24x° =24

x==1

Sub. into y = -3x
Points (1,-3),(-13)

(© ()
16x* —20x* +5=0
are the solutions to

16x° —20x3+5x=0, x=0

16x° —20%° +5x =0....(*)
let x =cosé
(*) becomes

16¢c0s° @ —20cos® @ +5cos0 =0

i.e. cosho=0
5p=Z 37 57 17 9%
2 2 2 2 2

T 3z 57
X = C0S @ = Cc0S—, C0S—, COS—,
10 10 10

1z O ]
cos—,cos— for 5 solutions

(:055—7r =0
10

.. solutions to
16x* —20x> +5=0 are
T Or

Vs 3z
X=C€0S—,C0S—,CO0S—,CO0S—
10 10 10 10



March 2013 Assessment Task 2 Extension 2 Solutions

(ii)
O s
COS— =—-C0S—
10 10
1 3z
COS— =—C0S—
10 10

_ _ Sum of roots in pairs:
Solutions can be written

X :icosl,icoslz ta,xp
10 10

~a’+af—af—-af+af - :g

-20
gt pr =%
P 16
052~ + cos? 3t _5
10 10 4
(iii)

16x* —20x*+5=0
is a quadratic in x*

o 20++/20° —4x16%5

32
~ 20++/80
32

_5+.5
8

These solutions must be

cos? = cos? i
10’ 10°

Since cosi > cos3—ﬂ >0,
10 10

27r_5+\/§

then cos”—
10 8

Note: Part (ii) could have been done by considering the sum of the roots of the quadratic.
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