STUDENT REVISION SERIES

Complex Numbers Part 2

Question: 1.

If z= acis( j, a,b#0, then (z)™' is equal to:
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Question: 2.

If z=—a+ai where a >0 then Arg(z3) is equal to:
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Question: 3.

If w” =16c¢is (gj then a possible value of w is:
(m . (2m (m (T L[ 2m
A. 4cis| — B. 4cis| — | C. 8cis| — D. 16cis| — | E. 32cis| —
6 3 6 6 3

Question: 4.

In the complex plane, the point 2—i lies on the graph of the relation

A Arg(2) =%

B. |z| = |z +1|

C. 2Re(z) = Im(z)
D. |z —2| =1

E. (z)* =2z
Question: 5.

Sets of points in the complex plane are defined by
S = {Z:|Z+1—2i| =5} and T ={z:Re(z)+2Im(z)=28}.

Find the coordinates of the points of intersection between S and 7T .

Question: 6.

Find cube roots of —27i. Give your answer in the form a +b1i, a,b € R.

Question: 7.
Find the values of n for which: (\/§ +i)" — (\/5_ )" =0.

Question: 8.

Given that z = (b+i), b € R", find the value of b when Arg(z) = %
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Question: 9.

Given that |z | =2 V5, find the complex number z that satisfies the equation

515 g
z z

Question: 10.

The complex number w has been plotted on an Argand diagram, as shown below.

Im A

a

Y

_ﬂﬁ ———————— L

where a > 0.

a) Express w in Cartesian form and in polar form.

. .| T
The complex number z, is a root of z° = w, where z, = k cis (—j for k,meZ.
m

Given that a =4,

b) determine the values of k and m,
¢) find the remaining roots.
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Answers

Question 1 Answer: A
Set your document in polar
Document Settings
Display Digits: |Fluatr | » | = [ Al 7
e o
Angle: |Fa=.l|an | 4 | zi=e o e ? -a
Exponential Format: |l‘-lu|mal | 4 |
A iT
Real or Complex: | Polar | - N (COHJ(Z)) —
- e ”
Calculation Mode: | Real
- Rectangular |3 a
|
OK Cancel

Question 2 Answer: B

zi=-a+a- i -ata- i
angle(23)|a>0 I
4

Question 3 Answer: A

2

n
—_—
zi=16-e 3
= 23 424
(2- 3 +2- 4)» Polar in
e ¥ -4
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Question 4

Method 1

Answer: D

Draw a ray in answer A

Draw in Relations and Trace, enter x=2

X *Doc rap [I] X
. . B ﬂ 5.67 Ay
=X+ i X+ i o
angle(z) - sign )—tan" X
2 y
) : 5
solve(%—tm“ = =£;v -10 1 10
2 y) 6 T
J3_ E5g y= and x>0
y= and x>0 3
v -6.67 ._ rell: ( 2, 1.1547 )

A is incorrect
Check C

Check B (perpendicular bisector)

mm 4.3 13 *Doc rap [I] X
2.2 2 2 2 - =X+ i
(Jx“+y“ =Jx"+2-x+y"+l) Zi=x+) 1 x+y i
x2+y2=x2+2- x+y2+1 2+ mal(z)=imag(z) 20 x=y
(12+y2=x2+2-x+y2+l)—x2 y2=2-x+y2+1
(y2=2. x+y2+1)_y2 0=2-x+1
solve(b=2-x+1,x) -1
x=—
2
B is incorrect 4.3 | 4.4 | 4.5 Do ]
il 6.67 4
1 X
-10 - he=y 10
“6.67 rel2: ( 2, 4)

C is incorrect
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Check D

1
[2 2 22
( XT=4 x+y+4 =l)

X< -4 x+y2+4=1 10

_.,D
=
oy X

complete Squa.re()(2 -4 x+y2 +4= l,xy)

(x-2)24p2=1

-6.67

rel3: (2,-1)

D is correct

angle(r)-Z false
6
lzl=[z+1] false
2- real(z)=imag/(z) false
lz-2|=1 mle
Question 5

(2,6) and (3,5)

lz+1-2- #|-5

Zems({mal(z)ﬂmag(Z)—S 'X!y)
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Question 6

Find the first cube root. Start in polar form and  Find the other two roots in polar form and

convert to Rectangular convert to cartesian.
1 -7
2
-i T - e 6 3
e 2 .27
=i I e \/3_ S
-1
e © -3fpRect 2 e .
Second root:
b 3-i
I
l-e 2
|
Third root: Check:
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Question 7
n=6k, keZ.

k
Deduce that it only has an imaginary part, real parts
cancel out. Therefore, the equation is zero when
( . (n-n) n . ) n=6-n2
solve| 2 sin|=——| 2" - #=0,n1
6
which gives us the same answer as a general solution
to a trig equation.
Alternatively:
Convert to polar first, subtract to see the
result.
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Question 8

b=2++/3

solvelan gle(z)=£,b
6

Question 9
z=2+4i

—- =1-8
solvel{ z conj(z) !,{x‘y}

x=2and y=4
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Question 10

a) w:a—a\/gi; w=2acis _I
b) k=2, m=-9
c) z,=2cis S—TE 23 =

a) Convert to polar with condition a>0

b) With CAS in polar setting, set @ =4 and
then raise the obtained answer to the

. power of 1/3.
(a—a- \/3_ i))Polar B
i (sign(-a- \]3_) b +£)
e 2 6 2 |a| e .
: (sign(-a- \]3_) n+£) e 3. 2+ ala=4 e 3 3
e E 6/. 2 |alla>0 1 i
i Al 19 i 3 o) 9
- B v e > -8
| v

and express with a principal argument.
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