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ASSESSMENT TASK 2

General Instructions
e  Reading Time — 5 minutes Total Marks — 51
U Working Time — 90 minutes

e  Write on one side of your paper Section 1 (6 marks)

Questions 1- 6

only.

o Start anew page for each Section 2 (45 marks)
question. i

® Write your name on each page Questions 7 - 5
you submit.

® Correct setting out must be
shown or full marks may not be
awarded.

® Board approved calculators
may be used.

e A Reference sheet is provided.




SECTION 1 - (6 marks) Answer these questions on the multiple choice answer sheet.
7
If wis an imaginary cube root of unity, then (1+co-co2) is equal to:

A 128w B. —128w

C. 128w’ D. -128w?

If Re( 2—81J=0 , then z lies on the curve:

z+6
A X*+y*+6x-8y=0 B. 4x-3y+24=0
C. x*+y*-8=0 D. none of these

A polynomial P(x) of fourth degree with real coefficients has the following properties:
P(1)=0,P"(1)=0

P(2)=0,P/(2)=P"(2)=0

What is the greatest number of complex non-real roots the polynomial could have?

A 0 B. 1

C. 2 D. 3

The cubic equation 2y*-9y*+12y+k=0 has two equal roots.

What are the possible values for k?
A. —4and-5 B. —4and5

C. 4and-5 D. 4and5

10
By de Moivre's theorem, the value of (1+i) is:

A. purely real B. purely imaginary

C. areal multiple of (1+1) D. animaginary multiple of (1+1)



6.

The graph of y mf(x) is shown below.
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Which is the correct graph of Mmf(x) ?
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SECTION 2 - (45 marks) Answer each question on a separate page

Question 7 (15 marks) Start a new page Marks
2 —_— —_—
a) Give the equation(s} of all asymptotes on the graph of f (x)z X—X16 1
X..-.-
b)
]
The diagram shows the graph of the function y= f(x).
The function has a horizontal asymptote at y=1.
Draw separate half page sketches of the graphs of the following:
. 2
) y'=f(x)
i) y=/{}) 2
1 2
iii) y=
f(%)
c¢) Find the point of intersection of the curves x*—y*=¢* and xy=c® and prove that 3
the curves meet at right angles.
d) i) Show whether the function f(x) = 2|x-1‘~—’x| +2’x+1| is even, odd or neither, 2
giving reasons.
ii) Sketch the graph of the function f(x) = 2!)(—1’ —’X’+2’X+1 , clearly showing all 3

intercepts with the coordinate axes and critical points. Label all branches with
the relevant equations.



4

Question 8 (15 marks) Start a new page Marks

a) Find real numbers g and b such that __im_:fi.;. b : 1
x(n:—Zx) X m-2x
b) The polynomial P(x) leaves a remainder of 9 when divided by (X—Z) and a 2
remainder of 4 when divided by (x-—3). Find the remainder when P(X) is divided
by (x-2)(x-3).

c) Giventhat x+i isa factor of P(x)=x‘*+3x3+6x2+3x+5, factorise P(x) over the 3

complex plane.
d) Determine all the roots of 8x*~25x*+27x*~11x+1=0 given that it has a root of 3

multiplicity 3.
e} The equation x>+ px+1=0 has three real non-zero roots c,pandy.

i) Find the values of a®+f%+y*and a*+B*+y* interms of p. 3

i} Find the monic equation, with co-efficients in terms of p, whose roots are

3
o By
By ay of
Question 9 (15 marks) Start a new page
a)
A 3
4
/ b
o x
i) Copy this Argand diagram and draw vectors for 2, iz and Zz-iz 2
on the same diagram.
Show carefully any details about relative lengths and directions.
il) Show thatif z hasargument @, 0<@ <% and modulus r, then 2

sin(@-l—zj
4

iii} Find the value of 8 for which ’;-—izl takes its maximum value. 1

i;—l'z’er



b) Points 4, B and Crepresent the complex numbers ¢, fand yin the Argand Diagram
respectively.

( BB) Nor to scale

52 Ala)

= X

0

AOAB is right isosceles at A, ACOB is isosceles with O0B=0C and £Z0B(C= ;—Z

i) Copy or trace the diagram onto your writing booklet and find the value of
ZLAOC.

ii}) Explain why y = \E(cos%ﬂsingg]a
iii) Hence find the value of 207 +7*+ay 2.

¢) 1) Use De Moivre’s theorem to show that
c0s568=cos’ 8—10cos’Gsin’HB+5cosHsin* O
and sin58=5cos*@sin®—10cos*Gsin®9+sin®6

Hence express tan50 in terms of tan@.

if) Hence show that tan-g-tan?-g—tan %tan% =5.
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Student Name/Number:

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

Sample; 2+d= (A2 (B)6 ©8 D)9
AO s & cO p (D

If 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.

¢orvect

A G B:(% cO O

. A0 BO ¢cQ »O
2. AQ BO ¢cO 1O
3. A0 BO ¢O pO
4 A0 BO ¢cO DO
5. A0 BO ¢cO 1O
6. AO BO ¢O Y
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