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Isecaxtanaxdx =-secax, a#0
a
1 1
_[ ———dx =Ztan" X, a0
Time Allowed: 90 minutes atx a a
Topics: Graphs, Complex Numbers and Polynomials. 1 x
J‘—Z—;-dx =sin?=, >0, -a<x<a
Directions: Nat—x a
s  Marks have been allocated for each question |
. I———dx =1n(x+\/x2—a2),x>a>0
s Answer each questions on a separate page : R / xt—q?
¢ Show all necessary working
1 2 2
«  Marks may not be awarded for careless or badl d work T =1n(x+\'x +a )
ay not be awarded for careless or badly arranged wor _[ \/;2—;2—

NOTE: Inx=log,x, x>0



Multiple Choice (10 marks)

1. The locus below is best described by:

Multiple Choice continued

x+4

5. The curve y=——— has asymptotes at
x

(A)x=0andy=0 (B)y=0andy=x (C)x=0andy=x

(D) Only the x - axis

6. Ifwisacube root of unity then 2 +2m + 2w =

(A) |z-1]<2 B) |z+1]|<2 ©)|z-1]<4 D) |z+1]|<4
Im(z)
Re(z)
2. The polynomial P(z) has real coefficients.
The roots of P(z) =0 include z=1~i andz=2+ 1. and z =3.
‘What is the lowest possible degree of P(z)?
(A)3 ®4 ©5 (D)6
3. Let z=3+4i and @ =2—2{. Then z& would be equal to:
(A) x=6-2i B) x=6+2i ©) x=-2-14i D) x=-2+14i

4. When P(x)= x* —1is fully factorised over the complex field
it may be written as

(A) P(x)= (x2 - 1)(x2 + 1)
(©) P(x)=(x=1)(x+1)(x+i)(x—7)

B) P(x)= (x - 1)(x + 1)()62 + 1)
©) Px)=(x* ~1)(x~ 1)

A2 B)-2 ©1 ™0
7. The diagram shows the graph of the function y = f(x).
F—t->x
3 4
3
4+
Which of the following is the graph of y=| I (x)t?
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Multiple Choice continued

8. Whatis —/3 +i expressed in modulus-argument form?

(A) \/E(coszr—+isin£)
6 6

(B) 2(cos%+isin—7é)

©) ﬁ(coség-+isin5?ﬂ)

Sm hY4
D) 2 ~—+isin—
D) 2(cos o s 6)

9. What are the three roots of z> —1=0 in modulus argument form?
(A) cisO, cis23—n
(B) «cisO, cisgﬁ, cis _2n
3 3
(C) cisO, cislaE

. ., T, T
cis0, cis—, cis ——
D) 3 3

10.Let @, B and ¥ be roots of the equation x*+x* ~2x—5=0. Which of the following

polynomial equations have roots -2, f—2 and y -27

(A) ¥ +7x*+14x+3=0
(B) x*+7x*+21x+3=0
€ X +x*—6x+9=0

D) P+2x*~6x+9=0

Question11 (15marks) [START A NEW PAGE]

(@

®)

©

@

©

®

x

i, ,
in the form a + bi where a and b are real.

Express 31
3+

1f z=3—7 express 1 in the form x + iy, where, x and y are real numbers.
¥4

Find the two square roots of 16 — 307

Let o =1-i\/3
) Express @ in modulus-argument form.

(iiy  Hence find the vatue of »°

Shade the region in the complex plane where |z + 2‘ <2 and——76£ < arg(z + 3) <

are simultaneously satisfied.

Express cos40 as a polynomial in cos8 by expanding (cos@ +isin o)
and applying De Moivre’s theorem.

w N
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Marks Question 12 continued Marks

Question 12 (16 marks)  [START A NEW PAGE] (c) The diagram shows the graph of the function y = f(x).
@ A
Y |

| f R R T T o
/-3 3 1

The graph of a certain function y = fx) is sketched above. Draw neat third-page
sketches of the following graphs.

Draw separate one-third page sketches of the graphs of the following:

1 @  y=s=+2) 1
O y=—=3 2 ..

/(x) @ y=lr() 2
() y=eW 2 (i) y=y/f» 2
@) y=r( 2

Gy y=r(x) 2

(b) (@)  Find the five roots of the equation z° =1. 1

Give the roots in modulus-argument form.
(i)  Show that z° —1can be factorised as 2

(z- 1)(22 - 2ZCOSZ?” + 1} (22 - 22(:0355z + l)



Question 13 (17 marks) [START A NEW PAGE]

@

(®)

©

©

It is known that 5 + 6 is a zero of the polynomial P(x) = 2x° — 19x* + 112x+d,
where d is real.
(i) Find the other two zeroes of P(x)

(ii) Find the value of d.

(i) Suppose the polynomial P(x) has a double root at x = . Prove
that P'(x) also hasarootat x=a.

(ii) The polynomial P(x)=x" +ax® +bx +28 has a double root at x=2.

(iif) Factorise the polynomial P(x) of part (ii) over the real numbers.

Consider the polynomial P()c):(x+c)4 —32x where ‘¢’ is a constant.
ItPpP (x)=0 has a double root at x=0

) Provethat a=2-¢

(ii)  Find the numerical values of ozand ¢

The polynomial equation 2x° —x* + 5 = Ohasroots a, b and g.
Find a polynomial equation with integer coefficients whose roots

are o, andy>

Marks

Marks
Question 14 (9 marks) [START A NEW PAGE]

(a) The Argand diagram shows the points 4 and B, which represent the complex 3
numbers z, and z, respectively. Given that ABOA is a right-angled, isosceles

triangle, show that (z, +z,) =2z, z,.

A 4

(b)

B

The triangle ABC is inscribed in a circle. From an external point D, tangents are drawn to the circle,
touching it at A and C. The chord ED is drawn parallel to BC, meeting AB at F and AC at G,
The line CF is produced to meet the circle at H.

)] Prove that AFCD is a cyclic quadrilateral. 3
(iiy  Provethat HF = AF . 3
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