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Complex numbers - review

Complex numbers

A complex number is a number

. 2
a+b-i, where i

=1l

and a =real part, b =imaginary part
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Complex numbers - review

Complex numbers

A complex number is a number

a+b-i, where i?=—1

and a =real part, b =imaginary part

Complex plane:
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Complex numbers - review

Complex numbers

A complex number is a number

a+b-i, where i?=—1

and a =real part, b =imaginary part

Complex plane:

Re

—8-7-6-5-4-3-2-1 12345678

Plot in the complex plane:
243i, =b+4i, 7—3i, —4— 2],
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Complex numbers - review

Complex numbers

A complex number is a number
. 2
a+b-i, where i“=-1

and a =real part, b =imaginary part
Complex plane:

5440
L ]

—8-7-6-5-4-3-2-1 12345678

7-3i

Plot in the complex plane:
243i, =b+4i, 7—3i, —4— 2],
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Complex numbers - review

Complex numbers

A complex number is a number
. 2
a+b-i, where i“=-1

and a =real part, b =imaginary part
Complex plane:

5440
L ]

—8-7-6-5-4-3-2-1 12345678

7-3i

Plot in the complex plane:
243i, =b+4i, 7—3i, —4— 2],
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Complex numbers - review

Complex numbers Perform the indicated operation:

A complex number is a number Q (2+3i)+(-6+5i)

Q@ (2+3i)—(—6+5i
a+b-i, where i*=—1 ( )= )

and a =real part, b =imaginary part

Complex plane: © (2+3i)-(~6+5i)

5i Im
-5-4i N
] 4i
243i
3i o
; 2430
2i
f o —6+5i

—8-7-6-5-4-3-2-1 12345678

7-3i

Plot in the complex plane:
243i, =b+4i, 7—3i, —4— 2],
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Complex numbers - review

Complex numbers Perform the indicated operation:

A complex number is a number QO (2+3i)+(-6+5i) =—4+8i
Q@ (2+43i)—(—6+5i)
a+b-i, where i?=—1

and a =real part, b =imaginary part ' '
Complex plane: © (2+3i)-(-6+5i)

5i

5440 ~]im
L] 4i
243i
3i o
K 2+3i
; 0 s
Re!
—8—7—6—5—4—3—2—71. 123456738
oA -

-3i LEDS

-4i

-5i
Plot in the complex plane:
2+3i, =54+4i, 7—3i, —4—2i,
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Complex numbers - review

Complex numbers

A complex number is a number
. 2
a+b-i, where i“=-1

and a =real part, b =imaginary part

Complex plane:

5440 ~]im
L ]

—8-7-6-5-4-3-2-1 12345678

7-3i

Plot in the complex plane:
243i, =b+4i, 7—3i, —4— 2],
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Perform the indicated operation:
QO 2+3)+(—6+5i)=—-4+8i
Q@ (2+43i)—(—6+5i)
=2+3i4+6—-5i
=8-2i

© (2+3i)-(—6+5i)

2430
o —6+5i
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Complex numbers - review

Complex numbers

A complex number is a number
. 2
a+b-i, where i“=-1

and a =real part, b =imaginary part
Complex plane:

5440
L ]

—8-7-6-5-4-3-2-1 12345678

7-3i

Plot in the complex plane:
243i, =b+4i, 7—3i, —4— 2],
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QO (2+3/)+(-6+5/)=—-4+38i
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Complex numbers - review

Complex numbers

A complex number is a number
. 2
a+b-i, where i“=-1

and a =real part, b =imaginary part

Complex plane:

5i
5440
L ]

—8-7-6-5-4-3-2-1 12345678

7-3i

Plot in the complex plane:
243i, =b+4i, 7—3i, —4— 2],
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Perform the indicated operation:
QO (2+3/)+(-6+5/)=—-4+38i
Q@ (2+43i)—(—6+5i)
=2+3i4+6—-5i
=8-2i
Q@ (2+43i)-(—-6+5i)
—12 4 10/ — 18i + 15/

——12-8i—15
—27-8i
243i
o —6+5i

(243i)(—6—5i)

— (=6+5/)(—6—5/)
—12—10i—18i—15/%
36+30i— 30/ — 2572
—12-28i+15
36+25

3—28i
61
3 28 -

=61 61!
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The modulus (or absolute value) of a complex number

Modulus of a complex numbers

The modulus or absolute value of a + bi is
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The modulus (or absolute value) of a complex number

Modulus of a complex numbers

The modulus or absolute value of a + bi is

|a+ bi| =/ a?+ b?
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The modulus (or absolute value) of a complex number

Modulus of a complex numbers

The modulus or absolute value of a + bi is

|a+ bi| =/ a?+ b?

V.
Find the modulus of the complex number.
Q 3+7i
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The modulus (or absolute value) of a complex number

Modulus of a complex numbers

The modulus or absolute value of a + bi is

|a+ bi| =/ a?+ b?

Find the modulus of the complex number.
Q 3+7i
3+7i|=+v3+72=+9+49 = /58
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The modulus (or absolute value) of a complex number

Modulus of a complex numbers

o
The modulus or absolute value of a + bi is
< Im
a
e B (%]
< 2i c*=(a*+ b3
=
B o e P e e e B B T e
|a+ bi| =/ a?+ b?
) O

Find the modulus of the complex number.

Q3+7i
B+7i=v3+77=/9+49=+58 @

Q 4+2i

34 4i

—4— 4

2 —24/3i

5v/3 4 5i

New York City College of Technology CUNY MAT 1375 - Precalculus

23. Complex numbers

3/9



The modulus (or absolute value) of a complex number

Modulus of a complex numbers

The modulus or absolute value of a + bi is

AL

|a+ bi| =/ a?+ b?

Find the modulus of the complex number.

Q3+7i
34+7il=v32+72=+/9+49 =/58
Q 4+2i

|4 +2i| =482 +22=/16+ 4
=V20=+v4-5=25

Q@ -3+4i

Q@ 5-5i

Q@ —4-—4i

Q0 2-2V3i

@ 5V3+5i
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The modulus (or absolute value) of a complex number

Modulus of a complex numbers

The modulus or absolute value of a + bi is

AL

|a+ bi| =/ a?+ b?

Find the modulus of the complex number.

Q3+7i
34+7il=v32+72=+/9+49 =/58
Q 4+2i

|4 +2i| =482 +22=/16+ 4
=V20=+v4-5=25
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=v/9+16=+v25=5

Q 5-5i

Q@ —4—4i

Q0 2-2V3i

@ 5V3+5i
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The modulus (or absolute value) of a complex number

Modulus of a complex numbers

The modulus or absolute value of a + bi is

AL

|a+ bi| =/ a?+ b?

Find the modulus of the complex number.

Q3+7i
34+7il=v32+72=+/9+49 =/58
Q 4+2i

|4 +2i| =482 +22=/16+ 4
=V20=+v4-5=25

o

—3+4i
| — 3 +4i| = \/(—3)2 + 42
=\V0+16=v25=5
5—5/

5 —5i| = /52 + (=5)2 = /25 + 25
50 = 5v/2

—4 — 4

2 —2/3i

5v/3 4 5i
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The modulus (or absolute value) of a complex number

Modulus of a complex numbers

The modulus or absolute value of a + bi is

AL

|a+ bi| =/ a?+ b?

Find the modulus of the complex number.

Q3+7i
34+7il=v32+72=+/9+49 =/58
Q 4+2i

|4 +2i| =482 +22=/16+ 4
=V20=+v4-5=25

o

—3+4i
| — 3 +4i| = \/(—3)2 + 42
=\V0+16=v25=5
5—5/

5 —5i| = /52 + (=5)2 = /25 + 25
50 = 5v/2

—4 — 4§

| —4—4i| = /(-4 + (-4)

=16 +16=32=116-2 =42

2 —2/3i

5v/3 4 5i
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The modulus (or absolute value) of a complex number

Modulus of a complex numbers

Q@ -3+4i
The modulus or absolute value of a + bi is | — 34 4i| = /(_3)2 ¥ 42
B =v94+16=+v25=5
federl L1 Q 5-5i
2 S B R A e i |5 —5i] = /5% + (—5)> = V25 + 25
77777;\1 Re = 50:5\/§
7 } Q —4-4i
| — 4 — ai = /(=47 + (=47

|a+ bi| = V2 + B =16 +16=132=116-2=42

Q 2-2V3i

.
Find the modulus of the complex number. 2—-2V3i| = V 2+ (-2v3)

=VAi+4-3=E+12=+/16=4

Q3+7i
3+7i|=v3+72=1/9+49=158 @ 5V3+5i
Q 4+2i
|4 +2i| =42 +22=+/16+4
=v20=V4-5=25
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The modulus (or absolute value) of a complex number

Modulus of a complex numbers

Q —3+4i
The modulus or absolute value of a + bi is | — 34 4i| = /(_3)2 ¥ 42
e =v9+16=+v25=5
Lede | 1L Q 5-5i
2 S B R A e i |5 —5i] = /5% + (—5)> = V25 + 25
777777 : R =+/50 =52
. j Q —4—4j
| 4 —4i] = /(4 + (47

|a+ bi| = V2 + B =16 +16=132=116-2=42

Q 2-2/3i

.
Find the modulus of the complex number. 2—-2V3i| = V 2+ (-2v3)

=VAi+4-3=E+12=+/16=4

Q3+7i
3+7i|=v3+72=1/9+49=158 @ 5V3+5i

Q 4+2i |5v/3 + 5i| = 4/(5v/3)? + 52
[4+2i| =82 +22=/16+4 =+/25-3+25 =100 = 10
=v20=v4-5=25
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The argument (or angle) of a complex number

The argument or angle of a + bi is
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The argument (or angle) of a complex number

The argument or angle of a + bi is

0 = arctan(2)
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The argument (or angle) of a complex number

The argument or angle of a + bi is

0 = arctan(2)

V.

Find the argument of the complex number.
Q@ 5+2
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The argument (or angle) of a complex number

The argument or angle of a + bi is

0 = arctan(2)

V.

Find the argument of the complex number.

Q@ 5+2
= arctan(2) ~ 21.8°
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The argument (or angle) of a complex number

The argument or angle of a + bi is

0 = arctan(2)

V.

Find the argument of the complex number.

Q@ 5+2
= arctan(2) ~ 21.8°

Q@ —5-2f
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The argument (or angle) of a complex number

The argument or angle of a + bi is

0 = arctan(2)

V.

Find the argument of the complex number.
Q@ 5+2
= arctan(2) ~ 21.8°
Q@ —5-2f
6 = arctan(=2)
~ 21.8°
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The argument (or angle) of a complex number

The argument or angle of a + bi is

0 = arctan(2) if in 1 or IV
0 = arctan(2) +180° if in Il or IlI

V.

Find the argument of the complex number.

Q5+2i
0 = arctan(2) ~ 21.8°

@ —5—2i inquadrant lll
6 = arctan(=2) + 180°
~ 21.8° + 180° =~ 201.8°
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The argument (or angle) of a complex number

The argument or angle of a + bi is Q 3+5i
et e | @ 247
j’ v 0 4_4i
0 = arctan(2) if in 1 or IV
6 = arctan(2) +180° ifin Il or llI
() ] 9 —2-2V3i
Find the argument of the complex number.
Q@ 5+2
0 = arctan(2) ~ 21.8° Q@ —4V3+4i

@ —5—2i inquadrant lll
6 = arctan(=2) + 180°
~ 21.8° + 180° =~ 201.8°
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The argument (or angle) of a complex number

The argument or angle of a + bi is

Im
!
2i tan(o) = UG = £

Re

054321’123456
-2i

0 = arctan(2) if in 1 or IV
0 = arctan(2) +180° if in Il or IlI

V.

Find the argument of the complex number.
Q@ 5+2
0 = arctan(2) ~ 21.8°
@ —5—2i inquadrant lll
6 = arctan(=2) + 180°
~ 21.8° + 180° =~ 201.8°

(5]

(%]

34 5i in quadrant |
6 = arctan(3) ~ 59.04°

—247i

—2—2V/3i

—4/3 + 4i
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The argument (or angle) of a complex number

The argument or angle of a + bi is ° ziilrctan(%) ~ 5|9rT01L;adrant !
”fP """ Z' "”m(s) Lo | . Q@ —2+7i in quadrant Il
| o e 6 = arctan(-5) + 180°

il il ol ol ’ A S O O A ~ —74.05° 4+ 180° =~ 105.95°
» Y Q 4—4i
0 = arctan(2) if in 1 or IV
6 = arctan(2) 4 180° ifin Il or Il
() ] 0 —2-2/3i
Find the argument of the complex number.
Q@ 5+2
0 = arctan(2) ~ 21.8° Q@ —4V3+4i

@ —5—2i inquadrant lll
6 = arctan(=2) + 180°
~ 21.8° + 180° =~ 201.8°
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The argument (or angle) of a complex number

The argument or angle of a + bi is

Im
!
2i tan(o) = UG = £

Re

054321’123456
-2i

0 = arctan(2) if in 1 or IV
0 = arctan(2) +180° if in Il or IlI

V.

Find the argument of the complex number.
Q@ 5+2
0 = arctan(2) ~ 21.8°
@ —5—2i inquadrant lll
6 = arctan(=2) + 180°
~ 21.8° + 180° =~ 201.8°

(5]

(%]

3+5i in quadrant |
6 = arctan(3) ~ 59.04°

—247i in quadrant Il
6 = arctan(-5) + 180°

~ —74.05° 4+ 180° =~ 105.95°

4 — 4 in quadrant IV
¢ = arctan(5*) = —45°

or: § = —45° + 360° = 315

—2—2V/3i

—4/3 + 4i
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The argument (or angle) of a complex number

The argument or angle of a + bi is

0 = arctan(2) if in 1 or IV
0 = arctan(2) +180° if in Il or IlI

V.

Find the argument of the complex number.
Q@ 5+2
0 = arctan(2) ~ 21.8°
@ —5—2i inquadrant lll
6 = arctan(=2) + 180°
~ 21.8° + 180° =~ 201.8°

(5]

(%]

34 5i in quadrant |
6 = arctan(3) ~ 59.04°

—247i in quadrant Il
6 = arctan(-5) + 180°
~ —74.05° + 180O ~ 105.95°

4— 4 in quadrant IV
¢ = arctan(5*) = —45°
or: § = —45° 4+ 360° = 315

—2—2V/3j in quadrant IlI
0 = arctan(= 2\[) -+ 180°
= 60° + 180° = 240°

—4/3 + 4i
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The argument (or angle) of a complex number

The argument or angle of a + bi is

0 = arctan(2) if in 1 or IV
0 = arctan(2) +180° if in Il or IlI

V.

Find the argument of the complex number.
Q@ 5+2
0 = arctan(2) ~ 21.8°
@ —5—2i inquadrant lll
6 = arctan(=2) + 180°
~ 21.8° + 180° =~ 201.8°

(5]

(%]

34 5i in quadrant |
6 = arctan(3) ~ 59.04°

—247i in quadrant Il
6 = arctan(-5) + 180°
~ —74.05° + 180O ~ 105.95°

4— 4 in quadrant IV
¢ = arctan(5*) = —45°
or: § = —45° 4+ 360° = 315

—2—2V/3j in quadrant IlI
0 = arctan(= 2\[) -+ 180°
= 60° + 180° = 240°

—4\/3 +4i in quadrant ||
6 = arctan(— \/) + 180°
= —30° + 180° = 150°
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Polar form of a complex number

Polar form and standard form of a complex number

Standard form:
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Polar form of a complex number

Polar form and standard form of a complex number
Standard form:

Since cos() = 2 and sin(0) = 2, we get:

re a=c-cos(f) and b = c-sin(f) and thus:
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Polar form of a complex number

Polar form and standard form of a complex number

Standard form:

Since cos() = 2 and sin(0) = 2, we get:

| a=c-cos(f) and b = c-sin(f) and thus:

-
B

Wity

A |E

o

/Il :
1 /5’_‘ v g o3
b ]

a+ bi = ccos(f) + csin(8)i = c(cos(0) + isin())
Polar form:

—ai

‘ c - (cos(f) + isin(6)) ‘
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Polar form of a complex number

Polar form and standard form of a complex number

Standard form:

Since cos() = 2 and sin(0) = 2, we get:

| a=c-cos(f) and b = c-sin(f) and thus:

-
B

Wity

A |E

o

/Il :
1 /5’_‘ v g o3
b T3

-2i

a+ bi = ccos(f) + csin(8)i = c(cos(0) + isin())
Polar form:

-3i

—ai

‘ c - (cos(f) + isin(6)) ‘

Convert to polar form:

Q@ —3-3i
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Polar form of a complex number

Polar form and standard form of a complex number
T YT Standard form:

'CZ' - Since cos() = 2 and sin(0) = 2, we get:
| R re a=c-cos(f) and b = c-sin(f) and thus:
et rn L 2t 2 0 a4 bi = ccos(6) + csin(0)i = c(cos(f) + isin(6))
= Polar form: ’ ¢ - (cos(0) + isin(0)) ‘

Convert to polar form:

Q@ —3-3i
c=|—-3-3i|=+/(-3)2+(-3)?
=18 =32
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Polar form of a complex number

Polar form and standard form of a complex number
T YT Standard form:

'CZ' - Since cos() = 2 and sin(0) = 2, we get:
| R re a=c-cos(f) and b = c-sin(f) and thus:
et rn L 2t 2 0 a4 bi = ccos(6) + csin(0)i = c(cos(f) + isin(6))
= Polar form: ’ ¢ - (cos(0) + isin(0)) ‘

Convert to polar form:
Q@ —3-3i
c=]—-3-3il=+(-3)*+ (—3)?
=18 =32
6 = arctan(=3) + 180°
= 45° 4 180° = 225°
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Polar form of a complex number

Polar form and standard form of a complex number

T P Standard form:
'CZ' i Since cos() = 2 and sin(0) = 2, we get:
| R re a=c-cos(f) and b = c-sin(f) and thus:
TN b2 2t 2% a4 bi = ccos(f) + csin(6)i = c(cos(8) + isin(0))
= Polar form: ’ ¢ - (cos(0) + isin(0)) ‘
Convert to polar form:
Q@ —3-3i
c=|-3-3i= /(=37 + (-3)2
=18 =32

6 = arctan(=3) + 180°
= 45° +180° = 225°
Therefore:
—3 — 3i = 3v/2 - (cos(225°) + isin(225°))
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Polar form of a complex number

Polar form and standard form of a complex number

Standard form:
and sin(0) = 2, we get:
a=c-cos(f) and b = c-sin(f) and thus:
a+ bi = ccos(f) + csin(8)i = c(cos(0) + isin())

Since cos(f) = 2

’ ¢ - (cos(8) + isin(6)) \

Convert to polar form:
Q@ —3-3i
c=|-3-3i=
=V18=3V2

6 = arctan(=3) + 180°
= 45° 4 180° = 225°

Therefore:

—3 — 3i = 3v/2 - (cos(225°) + isin(225°))
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Polar form of a complex number

Polar form and standard form of a complex number

T P Standard form:
'ci' i Since cos() = 2 and sin(0) = 2, we get:
| R re a=c-cos(f) and b = c-sin(f) and thus:
TN b2 2t 2% a4 bi = ccos(f) + csin(6)i = c(cos(8) + isin(0))
= Polar form: ’ ¢ - (cos(0) + isin(0)) ‘
Convert to polar form:
@ 3-3i Q 43— 4i
— 1 _3_3jl=./(—3)2+(—3)2
Rl ¢ = 143 - ai] = \J(avaP + (~ap
— arctan(=3 o =V16-3+16 =164 =8
6 = arctan(=5) + 180 A A
— 45° 1 180° = 225° 0 = arctan(;75) = —30
Therefore: Therefore:

337 =32 (cos(225°) + isin(225%)) 4~ 4V3 =8 (cos(=30°)  isin(~30%))
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Converting polar form <> standard form - exercises

Convert to polar form:

Q@ —7+7V3i
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Converting polar form <> standard form - exercises

Convert to polar form:
Q@ —7+7V3i
¢ = |~TV3+7i| = \/(-77 + (1V3)
=+149+49 -3 =+/196 = 14
0= arctan(@) + 180°
= —60° + 180° = 120°
Therefore:

~7+7V3i
= 14 - (cos(120°) + isin(120°))
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Converting polar form <> standard form - exercises

Convert to polar form:
Q@ —7+7V3i
¢ = |~TV3+7i| = \/(-77 + (1V3)
=+149+49 -3 =+/196 = 14
0= arctan(@) + 180°
= —60° + 180° = 120°
Therefore:

~7+7V3i
= 14 - (cos(120°) + isin(120°))

Convert to standard form:
Q 4 (cos(210°) + isin(210°))
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Converting polar form <> standard form - exercises

Convert to polar form:
Q@ —7+7V3i
¢ = |~TV3+7i| = \/(-77 + (1V3)
=+149+49 -3 =+/196 = 14
0= arctan(@) + 180°
= —60° + 180° = 120°
Therefore:

~7+7V3i
= 14 - (cos(120°) + isin(120°))

Convert to standard form:

Q 4 (cos(210°) + isin(210°))
=4 (F+i5)
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Converting polar form <> standard form - exercises

Convert to polar form:
Q@ —7+7V3i

¢ = |~ 7V3+T7i = /(=77 + (1v3)
=+149+49 -3 =+/196 = 14

0= arctan(@) + 180°
= —60° + 180° = 120°

Therefore:

—7+7V3i
= 14 - (cos(120°) + isin(120°))

Convert to standard form:
Q 4 (cos(210°) + isin(210°))
=4 (2L +i3)
=4 =B 4.

= —2f 2i
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Converting polar form <> standard form - exercises

Convert to polar form:

Q@ —7+7V3i
c= |*7\/§+7"| =4/(=7)2+ (7\/§)2 Convert to standard form:
= V49 +49-3 =19 = 14 @ 6 - (cos(300°) + sin(300°))

0= arctan(@) + 180°

= —60° + 180° = 120°
Therefore:
—T+7V3i

= 14 - (cos(120°) + isin(120°))

Q 7 (cos(135°) + isin(135°))
Convert to standard form:
Q 4 (cos(210°) + isin(210°))

=4 (405 N
:4.*7\/54_4.%1,,' @ 5 (cos(270°) + isin(270°))
=-2V3-2i
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Converting polar form <> standard form - exercises

Convert to polar form:

Q@ —7+7V3i
¢ =|=TV3+7i[ = \/(-7)* + (TV3)? Convert to standard form:
= V491493 = V196 = 14 @ 6 (cos(300°) + i sin(300°))
6 = arctan(2%) + 180° —6. ( +i \f)
= —60° 4 180° = 120° 2 .
Therefore: =63+ 6. 2 !
—7+7V3i =3-33i

=14 - (cos(120°) + isin(120°))
@ 7 (cos(135°) + isin(135°))
Convert to standard form:
Q 4 (cos(210°) + isin(210°))
=4 (=22 + i—l)
=4 =B 4. @ 5 (cos(270°) + isin(270°))
= —2f 2i

New York City College of Technology CUNY' MAT 1375 - Precalculus 23. Complex numbers



Converting polar form <> standard form - exercises

Convert to polar form:

Q@ —7+7V3i
¢ =|=TV3+7i[ = \/(-7)* + (TV3)? Convert to standard form:
= V491493 = V196 = 14 @ 6 (cos(300°) + i sin(300°))
6 = arctan(2%) + 180° —6. ( +i \f)
= —60° 4 180° = 120° 2 .
Therefore: =63+ 6. 2 !
—7+7V3i =3-33i

= 14 - (cos(120°) + isin(120°))
Q 7 (cos(135°) + isin(135°))
. — 7. (=2 4 V2
Convert to standard form: (52 +i%)

Q 4-(cos(210°) + isin(210°)) = *72f + 2. ¥
=4 (52 + ,_1)
—4. f +4.20 @ 5 (cos(270°) + isin(270°))
= —2f 2i
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Converting polar form <> standard form - exercises

Convert to polar form:

Q@ —7+7V3i
¢ =|=TV3+7i[ = \/(-7)* + (TV3)? Convert to standard form:
= V491493 = V196 = 14 @ 6 (cos(300°) + i sin(300°))
6 = arctan(2%) + 180° —6. ( +i \f)
= —60° 4 180° = 120° 2 .
Therefore: =63+ 6. 2 !
—7+7V3i =3-33i

= 14 - (cos(120°) + isin(120°))
Q 7 (cos(135°) + isin(135°))

Convert to standard form: =7-(== =2 + ’\[)
Q 4 (cos(210°) + isin(210°)) = ”f + L2
=4 (=22 + i—l)
—4. =84 Q5 5(CCES()(?:0(O) ii—))isin(270°))
—5.(0+i(—
= —2f 2i ol s
= —5i
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Multiplying and dividing complex numbers in polar form

Multiplying and dividing complex numbers in polar form

Multiplication in polar form:

‘ ci(cosby + isinb1) - c(cosBr + isinBr) = c1c - (cos(B1 + 62) + isin(61 + 62)) ‘

Division in polar form:

ccosfr +isinb) a B . _
Cz(COS 9, + isin 02) = o (COS(01 92) + 1 sm(91 02))
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Multiplying and dividing complex numbers in polar form

Multiplying and dividing complex numbers in polar form

Multiplication in polar form:

‘ ci(cosby + isinb1) - c(cosBr + isinBr) = c1c - (cos(B1 + 62) + isin(61 + 62)) ‘

Division in polar form:

ci(cosby +isinf1) «a .
o(cosby +isindy) o (cos(6: — 82) + isin(61 — 6:))

Perform the multiplication or division in polar form:

o
3(cos 77° + isin77°) - 4(cos 54° + i sin 54°) e ey

(2]

(%]
6(cos99° 4 isin99°) - 10(cos 183° + isin 183°)  20(cos50°+isin 50°)
4(cos 70°+i sin 70°)

New York City College of Technology CUNY MAT 1375 - Precalculus 23. Complex numbers 7/9



Multiplying and dividing complex numbers in polar form

Multiplying and dividing complex numbers in polar form

Multiplication in polar form:

‘ ci(cosby + isinb1) - c(cosBr + isinBr) = c1c - (cos(B1 + 62) + isin(61 + 62)) ‘

Division in polar form:

ci(cosby +isinf1) «a .
o(cosbhr +isinfh) o (cos(01 — 62) + isin(91 = 02))

Perform the multiplication or division in polar form:

o o
3(cos 77° + isin 77°) - 4(cos 54° + i sin 54°) e ey
=12 (cos131° + isin 131°)

(%]
6(cos99° 4 isin99°) - 10(cos 183° + isin 183°)  20(cos50°+isin 50°)
4(cos 70°+i sin 70°)
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Multiplying and dividing complex numbers in polar form

Multiplying and dividing complex numbers in polar form

Multiplication in polar form:

‘ ci(cosby + isinb1) - c(cosBr + isinBr) = c1c - (cos(B1 + 62) + isin(61 + 62)) ‘

Division in polar form:

ci(cosby +isinf1) «a .
o(cosbhr +isinfh) o (cos(01 — 62) + isin(91 = 02))

Perform the multiplication or division in polar form:
o o o i 1400
3(cos 77° + isin 77°) - 4(cos 54° + isin 54°) e ey
=12 (cos131° + isin 131°)

° o

6(cos 99° + isin 99°) - 10(cos 183° + isin 183°) W
= 60 - (cos282° + i sin 282°) (cosTO%Hisin 70°)
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Multiplying and dividing complex numbers in polar form

Multiplying and dividing complex numbers in polar form

Multiplication in polar form:

‘ ci(cosby + isinb1) - c(cosBr + isinBr) = c1c - (cos(B1 + 62) + isin(61 + 62)) ‘

Division in polar form:

ci(cosby +isinf1) «a .
o(cosbhr +isinfh) o (cos(01 — 62) + isin(91 = 02))

Perform the multiplication or division in polar form:

Q

3(cos 77° + isin77°) - 4(cos 54° + isin 54°) Heosl L)

=12 (cos131° + isin 131°) — % - (cos113° + isin 113°)
Q

(4}
6(cos 99° + isin99°) - 10(cos 183° + i sin 183°) %
= 60 - (cos 282° +- isin 282°) (cos70+75in 70°)
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Multiplying and dividing complex numbers in polar form

Multiplying and dividing complex numbers in polar form

Multiplication in polar form:

‘ ci(cosby + isinb1) - c(cosBr + isinBr) = c1c - (cos(B1 + 62) + isin(61 + 62)) ‘

Division in polar form:

ci(cosby +isinf1) «a .
o(cosbhr +isinfh) o (cos(01 — 62) + isin(91 = 02))

Perform the multiplication or division in polar form:

o

3(cos 77° + isin 77°) - 4(cos54° + isin 54°) e ey

=12 (COS 1310 + 7sin 1310) — % . (COS 1130 + isin 1130)
° o

6(cos 99° + isin 99°) - 10(cos 183° + isin 183°) W

o . . o cos 70° +i sin 70°

= 60 - (cos 282° + i sin 282°) — 5. (cos(—20°) + i sin(—20°))
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Multiplying and dividing complex numbers in polar form - exercises

Multiply or divide and write your answer in a + bi form without approximation:

(1)
2(cos 35° + isin35°) - 7(cos 100° + i sin 100°)
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Multiplying and dividing complex numbers in polar form - exercises

Multiply or divide and write your answer in a + bi form without approximation:

(1)
2(cos 35° + isin35°) - 7(cos 100° + i sin 100°)
= 14 - (cos 135° + isin 135°)

14 (552 + 1)

—TV24+1V2i
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Multiplying and dividing complex numbers in polar form - exercises

Multiply or divide and write your answer in a + bi form without approximation:

o (*]
2(cos 357 + isin35°) - 7(cos 100° + isin100°) (=Rl Eni)
=14 - (cos 135° + isin 135°)

14 (552 + 1)

—TV2+7V2i

(5]
3(cos123° + isin123°) - 5(cos 177° + isin 177°) 6(cos 339° +i sin 339°)
7(cos 114° +/sin 114°)

8(cos & +isin %) -4(cos 3 +isin %)

57 | icin BT
10(cos Tﬂ-+l‘s!n WT)
25(cos 3 +isin 3)
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Multiplying and dividing complex numbers in polar form - exercises

Multiply or divide and write your answer in a + bi form without approximation:

o

2(cos35° + isin35°) - 7(cos 100° + jsin100°) ~  SCos2Liiisin2lr)

=14 - (cos 135° + isin 135°)
14 (552 + 1)
—TV2+7V2i

(%]

9(cos 67°+isin 67°)

(5]
3(cos123° + isin123°) - 5(cos 177° + isin 177°) 6(cos 339° +i sin 339°)

=15 - (cos 300° + isin 300°)
15- (3 + =570)

15 _ 15v3;

2 2

8(cos § +isin ) - 4(cos 3 +isin
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7(cos 114° +/sin 114°)

57 | icin BT
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25(cos 3 +isin 3)
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Multiplying and dividing complex numbers in polar form - exercises

Multiply or divide and write your answer in a + bi form without approximation:

2(cos35° + isin35°) - 7(cos 100° + jsin100°) ~  SCos2Liiisin2lr)

o
=14 - (cos 135° + isin 135°)
=14 (552 i)
=—7V2+7V2i

(2]
=15 - (cos 300° + isin 300°)
=15- (3 + =70)
= 15 _ 15v3;
-2 2

o

8(cos & +isin %) -4(cos 3 +isin %)
=32 (cos 5 +isin%)
=32.(0+i-1)

=0+32/

= 32i
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9(cos 67°+isin 67°)

(5]
3(cos123° + isin123°) - 5(cos 177° + isin 177°) 6(cos 339° +i sin 339°)

7(cos 114° +/sin 114°)

57 | icin BT
10(cos Tﬂ-+l‘s!n WT)
25(cos 3 +isin 3)
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Multiplying and dividing complex numbers in polar form - exercises

Multiply or divide and write your answer in a + bi form without approximation:

o (*]

2(c0535° + i sin 35°) - 7(cos 100° + isin 100°) ey

= 14 - (cos 135° + isin 135°) = 2. (cos150° + isin 150°)
14 (552 + 1)

(7 +30)
—T7V2 4+ 7V/2i _5v3 , 5
18 T 16!

©olu ol

° )
3(cos123° + isin123°) - 5(cos 177° + isin 177°) 6(cos 339° +i sin 339°)
=15 - (cos 300° 4+ isin 300°) 7(cos 1149 +7sin 114°)
=15-(; + =)
— 15 _ 15V3;
- 2 2
o
8(cos & +isin %) -4(cos 3 +isin %)
= . s isin & Q
32 (COS 2 + 7sin 2 ) 10(cos ‘%"+isin ‘%")
=32 (0 +1- 1) 25(cos §+isin %)
=0+32/
=32/
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Multiplying and dividing complex numbers in polar form - exercises

Multiply or divide and write your answer in a + bi form without approximation:

(1) Q
o | - o o | ° 5(cos 217° +i sin 217°)
2(COS 35 + 7sin 35 ).‘ Y_(COS 180 + 7sin 100 ) m
=14. (c05f135 ;'S'n 135°) = 3. (cos150° + isin 150°)
_ V2 | /2 .
_14~(T+:_7) =5 (=L +1p
= —7V2+7V2i _ _58B_, 5;
° =—7% t g/
3(cos123° + isin123°) - 5(cos 177° + isin 177°) 6(cos 339° +i sin 339°)
=15 - (cos 3000 isin 3000 7(cos 114° +/sin 114°)
_ (1 7\/5-'&- ) = 8. (cos225° + isin 225°)
=15- (2 + = ’) 6 N Y
_ 15 _ 15V3; =7-(=% —%1)
T2 2 - _6V2 _ 6V2;
8(cos T +isinZ)-4(cos T +isin %) -7 7!
=32 (cos 5 +isin%) o 10(cos 57 475in 57
= 32+ gg+ i 1) 25(cos 3%+isin %3)
= I
=32/
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Multiplying and dividing complex numbers in polar form - exercises

Multiply or divide and write your answer in a + bi form without approximation:

(1) Q
2(c0s35° + i5in357) - 7(cos 100° + /in 100°) ey
=14. (co\sf135 ;lsm 135°) = 3. (cos150° + isin 150°)
_ N .
_14~(T+:_7) =5 (=L +1p
= —TV2+7V2i _ 53 5
=~ T
(2]
3(cos123° + isin123°) - 5(cos 177° + isin 177°) 6(cos 339° +i sin 339°)
=15. 3000 [ 3000 7(cos 114° +/sin 114°)
(cos 3007 + isin 3007) = 8. (c0s225° + jsin 225°)
=15-(; + =371) § (2
_ 15 _ 15V3; *7‘(*7*7’)
2 2 — _6v2 _ 6v2;
14 12
° — _3vV2 _ 3V3;
8(cos § +isin%)-4(cos 3 +isin %) 7 7
—32. T 1 isin® o
32 (COS 2 + 7sin 2) 10(cos ‘%"+isin ‘%")
=32 (0 + I 1) 25(cos §+isin %)
=0+ 32/ = 2 (cos(%F) + isin(“F))
= 32i O
=5 27 72
_1_ V3
5775
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