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Question 1. (Start a new page.) (20 marks)

Marks
(@) For the complex number z= -2+ 2+/3i find: 2
®
(i1) arg z.
1ven w =15+12i express each of the following 1n the form a + ib (for real a an .
(b) Gi 5+12i exp h of the following in the ft b (f 1 db 2
®» w
(11) w!
(c)  Find the square roots of 32 — 24, giving your answer in the form x + iy. 2
(d)  Find in modulus-argument form all complex numbers z such that z> +1=0, and 3
plot them on the Argand diagram.
(e)  Sketch (on separate diagrams) the region in the Argand diagram containing the 6
points z for which:
()  Osarg(z—i)s= %
(i)  |z-2i<2
-1\ =«
il arg| — |=—
(i) s ( - 1) 2
(f)  Solve the equationz” + z = 0 over the field of complex numbers. 2
(8) If a, B,y are the roots of the equation2x’ + 5x* —4x+2 =0, find a cubic equation 3

) 1 1 1 : 1 1 1
with roots —, —, —, and hence or otherwise state the value of — + — + —.

a By a p v
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Question 2. (Start a new page.) (20 marks)

(a)

(b)

(d)

(e)

In the Argand diagram at right O4ABC is a
square. The point 4 represents the

complex number-3+4i. B

Find in the form a +ib :

(1) the complex number A
represented by C
(11) the complex number
represented by B
(ii1) the complex number
represented by the vector CA 0

Find i(xsin'l x) , and hence ﬁndfsin'l xdx.
dx

Given that 1+ is a root of the equationx* — x> —6x* +14x-12=0:

(1) explain why 1-i is also a root

(11) find all roots of the equation.

Prove that cos™ x +sin™' x is a constant (independent of x).

Solve the quadratic equation x° —(2+2i)x—1+2i=0.
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(e) (1) Determine the domain of the function y =sin™'(2x+1).
(i1) Sketch the graph of y =sin™'(2x+1).

(1i1) Solve sin”'(2x+1)=cos™ x

) Which complex numbers are the squares of their conjugates?
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Question 3. (Start a new page.) (20 marks)

Marks
a : . L 4 (4m) . 2
@) (1) Find the least positive integer & such that cos (Tﬂ) +isin (7”) isa
solution of z° =1.
(i1) Show that if the complex number w is a solution of z" =1, then so is w", 1
where m and n are arbitrary integers.
(b)  When the polynomial P(x)= x>+ 3x” +ax+b is divided by x -1 the remainder is 5, 2
and when P(x) is divided by x+ 2 the remainder is 8.
Find the values of a and b.
() (1) Find the co-ordinates of intersection of the curves y = cos™ x and 4
y=sin"'x.
(11) Find the acute angle between the curves y=cos™ x and y=sin™" x at the
point of intersection. Give your answer in degrees, to the nearest minute.
(d) (1) Show that if x = o is a double root of the polynomial equation A(x) =0, 1
then A(a) = A'(a)=0.
(ii))  Given that ax® + 4bx + ¢ = 0 has a double root, prove that ac’ = 27b" . 2
(e) . 1. . 3
If z is a non-zero complex number such that z+— is real, prove that either
z

Im(z)=0 or |z| =1.
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()  Inthe diagram below PAC, CDR, PQOR are straight lines.

(1) Copy the diagram to your answer booklet.

(i1) Prove that ZRQD = ZRBD .

This is the end of the paper.
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STANDARD INTEGRALS

1 .
x"dx = X" n=-1,x=0,ifn<0

n+1

(1

—dx=Inx, x>0

] x

ax 1 ax

e“dx=—e",a=0
a

N 1 )
cosaxdx=—sinax, a =0
a

. 1
sinaxdx=—-—cosax, a=0
a

1
sec’ axdx = —tanax,
a

( 1
secaxtanaxdx = —secax, a =0
a

1 1 X
——dx=—tan" —, a=0
a’ +x a a

1

X
-
dcx=sin" —, a>0, —a<x<a
2 2
a —x a

1 S
ﬁdx=ln(x+ xz—az),x>a>0
J X —-da

1
—dx=ln(x+\/x2 +a2)
JNxt+a®

NOTE: Inx =log,x, x>0
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QUESTION 2
0 (3+4i)=i= 4+3i

(ii) —3+4i+4+3i=1+7i
(iit) =3+ 4i-(4+3)=-T+i

2

2+2iiJ(—2—2z) —4x1x(-1-2i)

X=
2

24 2it N4+ 8i—4+4-8i

2

242i%2

2
x=24+iori

Domain—1<2x+1<1
-2<2x <0
—-1€x <0

(i) 1If a comlex number is a factor of a polynomial with
real coefficients, its conjugate is also a factor.

i  (x—1+i)(x—1-i)is a factor

(x* —2x+2) isa factor

x*+x—6

x —2x+2)x4 —x —6x*+14x-12
xt = 2% +2x°

¥ —8x%+14x

From graph x =0

3 2
T ©
2 2
-6x° +12x - 12 x+iy= x—zy)
'6X2+12x"‘12 mxz_ xyi_y?‘
""""""""" - Dx=x>—)"
y=—2xy
Roots 1+i, 14, -3,2 1=-2x
1
x:—_
2
I
From (1) -—= Z—y
a=cos" x,b=sin"'x
cosa=x, sinb=x Jg
COSd = sind y:iT
T
a+b=—
2

_ o T
cos x+sin" x= > constant

V3

nos. are: 0,1, ~—% -—j
2 2



Questru(3 )
X
(a) ‘
(i)
Le — = Ly &
Z =
Fyma b rza T,ﬂ,ﬁf—
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= { [\:] @
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._ AR
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F = (t3 +4&t IO‘ a $iv ?:J (—y 2
& = — g§tir—2ath O{_? - ,
ath =1 Take Siv (&_P) = 0
O 34=-2 N
&:w{—@ LY’L;‘/ k=0
s = 2 (‘:)
N - T
= (&, %) &7
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(i) Copy the diagram to your answer booklet.

()  Prove that ZRQD= LRED.
ch,ir 4 PQB o o Lehb ol

C?'XJ-’,V, rieH owj,l_q ) Cg,c, ‘,Qa‘/cuw{, A’BQP
Cglwu\at-(t}/ LB)K e _

z =, égmdi.wp\q
Z BpR = 2 pgB=o
BDPR ® IS K"g,&to Fuadh
Z A& D = £ R%D

C‘%VQA‘SSL aa, M?[Q.$
sa? W eat ).
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