COMPLEX NUMBERS QUESTIONS

1)

a)
Find the complex roots of the equation y = 2x2 + 3x + 2.

[3]

b)
Given that 1,  and 2 are the cube roots of 1, find 

1 + 2 + 4 + 6 + 8 + 10.






[3]

c)
Find the cartesian form of the locus defined by |z + 2 - 3i| = |z -1 + i|.












[4]

d)
Find the cartesian form of the locus defined by arg(z - 1 - 2i) = 3/4.












[4]

e)
Find the square roots of 5 - 12i.


2)

a)
If 
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[3]

b)
Find the complex roots of 
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[3]

c)
Find the Cartesian form of 
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d)
Find the Cartesian form of 
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[5]

e)
How many points of intersection are there between c) and d)?
[2]

f)
Find the modulus and argument of 
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3)
Given the complex numbers 
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4)

1)


a)
Solve the quadratic equation 
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b)
The cube roots of unity (1) are 1, 
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 and 
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i)
State the value of 
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[1]

ii)
Find the value of 
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[1]

c)
Write down the Cartesian (x,y) form of the locus given by 
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[2]

d)
i)
Find the square roots of 
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[5]


ii)
Using your answer to i) and the quadratic formula, solve the equation 
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5)


a)
Solve the equation 
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[3]

b)
The cube roots of unity are 1, 
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 and 
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[3]

c)
Given 
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Hence show that 
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[5]

d)
Does the point 
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[image: image32.wmf]4

|

2

3

|

=

+

-

i

z

.



[4]

e)
Find the square roots of 
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6)
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Section A [34 marks]
Answer all questions in this section. Questions in this section are not equally weighted.

A1 Given that the roots of the equation x*~5x=2=0 are & and f3;
(i) State the values of (a+ /) and aff . m

(ii) Find the value of a’f+af*. @
(i) Find a quadratic equation which has roots @’ f+af’ and @' @
A2 Solve th i 3 for
ve the inequalty  ~T>x for x. -
2]

A3 Find the value of the sum Z(r+21,

start
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IFS

A4 Acomplex number  is givenby @ = 1+i5. “
(i) Write down the complex conjugate *.

(i) Write down the value of the product & a*.

ata*
P

(i) Express inthe form a+ib.

A5 Attime tseconds, a particle P has position vector r (in meters), where
= (= 30i+ 46, t20

Find 2

(i) the velocity of P at time t seconds;

(i) the time when P is moving parallel to the vector i+].

A6 Use the substitution u =sin x to integrate [cos2xcosxdx . 14 g

andor. ]




8)
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Question A3

Let z=2-3i and w=1+4i.

(i) Write down the values of w—z. 0]

(i) Write down the complex conjugate, w* of w. 0]

(i) Express ~— inthe form a+bi. &)
W

Question A4

iy ()

()  Evaluate 4-B.
(i) Evaluate 4B.





9)
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IFS

Section A [40 marks]
Answer all questions in this section.

Question A1

Let z=—4+2i and w=3+i.

[0} Find the value of 2z =3w. &3}

Express ——- in the form a+hi , where w" is the complex conjugate of . 4]
Wiz

(i)

Question A2

The transformation represented by the matrix A is a stretch by a factor of 3in the
x-direction and 4 in the y -direction.

e Chrome

+J start = deriveEsams(endtr... | 1




10)
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Question B4,

IFS

(@  Letu=1+3i, v=3+10i and w=4+5i.

() Given that H:Lﬁnamemmmmmh 131

l=u
[0} Ifzisaomrplexnumbsrsummal} Jﬁ.smmmmelmstﬂzlsa 171
=

circle and find its centre and radius.

(b)  Use De Moivre's theorem to find the possible values of z, where z*

-16-30i, [5]
giving your answers in the form a +ib.

Question B5.

(a) (i) The equation x* —3x> —2x+5=0 has roots a, f, . Find a’ + % + . 31

andor. ]




11)
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Question BS
(a) (i) The equation x* —3x> —2x+5=0 has roots a, f, . Find a’ + % + .
(i)~ Find the cubic equation whose roots are a*, f°, 7.

(b) Let ABCDPQRS be a parallelepiped where A is (4,-2,3), B is (~1,3,4),
Dis (51,-2),and P is (2,-4,5).

() Find the area of the face ABCD.

(i)~ Find the volume of the parallelepiped.

31
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1)a)
y = 2x2 + 3x + 2 = 0
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[2]

b)
1 + 2 + 4 + 6 + 8 + 10


3 = 6 = 9 = 1, so


= 1 + 2 +  + 1 + 2 + 








1 +  + 2 = 0, so


= 0.








[2]

c)
|z + 2 - 3i| = |z - 1 + 1|


|(x + 2) + (y - 3)i| = |(x - 1) + (y + 1)i|


(x + 2)2 + (y - 3)2 = (x - 1)2 + (y + 1)2

x2 + 4x + 4 + y2 - 6y + 9 = x2 - 2x + 1 + y2 + 2y + 1


[2]


4x - 6y + 13 = -2x + 2y + 2


6x - 8y + 11 = 0 or 
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[2]


Alternative method.


Locus is the perpendicular bisector of (-2,3) and (1,-1)


Midpoint is (-1/2,1)






[1]


Gradient is (3 - (-1))/(-2 -1) = -4/3


Gradient of bisector is 3/4





[1]


Point gradient line is y - y1 = m(x - x1)


y - 1 = 3/4(x - (-1/2)) = 3/4(x + 1/2)


y = 3/4(x +1/2) + 1,
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[2]

d)
arg(z - 1 - 2i) = 3/4


arg(x - 1 + (y - 2)i) = 3/4



[image: image45.wmf]4

3

1

2

tan

1

p

=

÷

ø

ö

ç

è

æ

-

-

-

x

y




[image: image46.wmf]1

1

2

-

=

÷

ø

ö

ç

è

æ

-

-

x

y









[2]


y = 3 - x ; x < 1.






[2]


Alternative method.


Locus is the half line originating at (1,2) with gradient -1.


This has intercept with the y axis of y = 3,


so y = 3 - x ; x < 1.

e)

[image: image47.wmf]i
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5 - 12i = a2 - b2 + 2abi









5 = a2 - b2 and -6 = ab





[1] + {1]


a = -6/b, a2 = 36/b2

5 = 36/b2 - b2

5b2 = 36 - b4

b4 + 5b2 - 36 = 0


(b2 - 4)(b2 + 9) = 0






[1]


b = 
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2)

a)
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[image: image56.wmf]2

1

2

1

2

2

1

1

1

2

2

1

1

2

1

)

(

)

)(

(

y

y

i

y

x

y

x

i

x

x

iy

x

iy

x

z

z

+

+

+

=

+

+

=



[image: image57.wmf])

(

1

2

2

1

2

1

1

1

2

1

y

x

y

x

i

y

y

x

x

z

z

+

+

-

=











[1]
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b)
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c) 
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d)
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[2]

OR
locus is perpendicular bisector of (-6,0) and (2,-6)

gradient of line between these two points is 
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gradient of perpendicular bisector is 4/3
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midpoint of two points is (-2,-3)
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equation of perpendicular bisector is 
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[2]

e) number of points of intersection

substitute 
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f)
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argument
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M2, A1
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b)
i)
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ii)
multiply 1st three terms by 
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 and last three terms by 
[image: image108.wmf]3

w

 gives



[image: image109.wmf]0

1

1

2

2

=

+

+

+

+

+

w

w

w

w

 or otherwise







A1

c)
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d)
i)
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