Name: Teacher:

Answer Questions 1 to 5 on the separate multiple choice answer sheet. g
Question 1
Consider the following statements about a polynomial P(x) :

i) If P(x) iseven,then P’(x)isodd.

(ii) If P'(x) iseven,then P(x)isodd.

Which statement is always true

HSC Mathematics A Omy B oy C Both () and i) D Neither (i) nor (i)
Question 2

Let @, f,7 bethe zeros of the polynomial X +5x-3

Extension 2

Thevalueof @+ +7° s

Assessment Task 2 - 2013 A 125 B 0 ¢ s b 34

Question 3
Time Allowed - 90 minutes +5 minutes reading If f(x)=+1—x thenthe common domain between ¥ = f(X) and y=f(-x) is
Instructions: Calculators may be used in any parts of the task. For 1 Mark Questions, the A —-1<x<1 B -l<x<l & xxl D x<1
correct answer is sufficient to receive full marks. For Questions worth more than 1 Mark, )
necessary working MUST be shown to receive full marks. Question 4
Let z=a+ib where a#0 and b0
Multiple Choice Which of the following statements is false?
5 A z—2Z=2bi B |z|?=|z||Z] C |z|+|zl=|z+2] D arg(z)+arg(z) =0
Question 5 1
Question 6 Which of the following best represents the graph of y = J—‘ ?
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Question 6 (15 Marks) Begin a new sheet of paper

a) Describe, give the equation and sketch the locus defined by

(i) Arg [z—(l-!-w/gi)]::;z

Gy z-z°=16i

b) Let P, Q and R represent the complex numbers W;,w, and W; respectively.

What geometric properties characterise triangle PQR if W, —w, =i(w; =w,) .

Give reasons for your answer.

¢)  Forthe polynomial P(x)=x%+x" +1
(i) Show that the roots of P(x)=0 are amongst the roots of ¥ -1=0

(i)) Hence show the roots of P(x)=0 on the unit circle on an Argand diagram

(iii) Hence show that

- P(x)=(x* —th;crs%r +1)(x* -2x |:-;rjs4—9j'l'-+l)(x2 - th:(:ps%r +1)

Marks

Question 7 (15 Marks) Begin a new sheet of paper

a) Forthecurve Y= f(x) given above, draw individual half page sketches showing

‘intercepts, asymptotes, turning points and other important features of

o y=lf@F

@ Y= )
@) y=xf(x)
W r=fH

®  y=Inf(x)

b) Partb) is on the next page.

~



Question 7 continued Marks Question 8 (15 Marks) Begin a new sheet of paper Marks
b) The function ¥ = f(X) hasaderivative y=f'(x) whose graph is given:

£x) a) Given that the polynomial P(x)=x*+x* =3x? —=5x—2 has a3 fold root, 3

M

find all the roots of P(x)

b) When a certain polynomial is dividled by x+1 and x—3, the remainders are 3

6 and 2 respectively. Find the remainder when P(X) is dividedby x° —2x—3.

¢) If @,fB,¥ are the roots of the cubic equation 2x° —3x+10=0.

Find in simplest form, the equation with roots:

i) a+l,f+1,y+1 2
i) a . f.y 3
?
Sketch ¥ = f(x) giventhat f(0)=0 and f(-3)>0. 3 d) Consider the equation z +m22+nz+6=0,where m and R are real.
Describe the behaviourof ¥ = f(X) as X—>® andas X—>—00 . | g Itisknownthat 1—i isaroot of the equation.
i) Find the other two roots of the equation. 2
ii) Find the valuesof m and n. 2

END OF TEST
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Multiple-choice answer sheet

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely, using a black pen.

Sample:  244= (A)2 (B)6 ©3 L)
AO B @ cO O

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

A @ B cO pO

?.f 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 ¢orrect and drawing an arrow as follows.

correct

AWK n!’z cO pO

= 1. a0 BO cO 1O
2. AO BO ¢cO O
3. A0 BO ¢cO O
4. AO BO cO 1O

STANDARD INTEGRALS
J’x"a‘x =L_x"“, n#-1; x#0, ifn<0
n+l
1
—dx =lnx, x>0
x
=t 1
e™dx =—e", a#0
a
1.
cosax dx =—sinax, az0
a
< 1
sinax dx =——cosax, a#0
a
J‘seczaxdx =-1-Ianax, a#0
a
Jmaxtanaxdx =lsecax, a#0
a
J’%dx =ltan_'£, a0
a +x a a
J . dx =sin"£. a>0, —a<x<a
a’-x a

J’Ux_zL—;dx =]n(x+q'x’—a’), x>a>0
-a

jwl_dx —to( 5177 )

NOTE: Inx=log, x, x>0

(13
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