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Lecture 19 – Summary 

Learning Objectives 

1. Phasor representation of circuit problems in 
sinusoidal regime  
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Suppose you need to add two time-harmonic functions 

𝒗𝟏 𝒕 = 𝑨𝟏 𝐜𝐨𝐬 (𝝎𝒕 + 𝜽𝟏) 

𝒗𝟐 𝒕 = 𝑨𝟐 𝐜𝐨𝐬 (𝝎𝒕 + 𝜽𝟐) 

With trigonometry you have to use cumbersome 
formulas like: 

𝐜𝐨𝐬 𝐗 + 𝐜𝐨𝐬 𝐘 = 𝟐 𝐜𝐨𝐬
𝑿 + 𝒀

𝟐
𝐜𝐨𝐬

𝑿 − 𝒀

𝟐
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In phasor form: 

𝒗𝟏 𝒕 = 𝑨𝟏 𝐜𝐨𝐬 𝝎𝒕 + 𝜽𝟏 = ℜ𝒆 𝑨𝟏𝐞𝐱𝐩  𝐣𝝎𝒕 + 𝐣𝜽𝟏   

   𝐕𝟏 = 𝑨𝟏𝐞𝐱𝐩  𝐣𝜽𝟏 = 𝑨𝟏∠𝜽𝟏 

𝒗𝟐 𝒕 = 𝑨𝟐 𝐜𝐨𝐬 𝝎𝒕 + 𝜽𝟐 = ℜ𝒆 𝑨𝟐𝐞𝐱𝐩  𝐣𝝎𝒕 + 𝐣𝜽𝟐   

  𝐕𝟏 + 𝐕𝟐 = 𝑨𝟏𝐞𝐱𝐩  𝐣𝜽𝟏 + 𝑨𝟐𝐞𝐱𝐩  𝐣𝜽𝟐  𝒗𝟏 𝒕 + 𝒗𝟐(𝒕) 

   𝐕𝟐 = 𝑨𝟐𝐞𝐱𝐩  𝐣𝜽𝟐 = 𝑨𝟐∠𝜽𝟐 

ℜ𝑒 

ℑ𝑚 

𝑨𝟏∠𝜽𝟏 

𝑨𝟏∠𝜽𝟏 + 𝑨𝟐∠𝜽𝟐 

𝑨𝟐∠𝜽𝟐 

Vector addition 

CAUTION:   is a “transformation” NOT an “equality”! 
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Example – Express the following in its phasor form: 

𝒗 𝒕 = 𝟐 𝟐 𝐬𝐢𝐧 𝟏𝟎𝟎𝟎𝒕 +
𝝅

𝟒
+ 𝟐 𝟐 𝐜𝐨𝐬 𝟏𝟎𝟎𝟎𝒕 +

𝝅

𝟒
 

   𝐕𝟏 = 𝟐 𝟐 ∠ −
𝝅

𝟒
= 𝟐 𝟐 𝒆−𝒋

𝝅

𝟒 

 

= 𝟐 𝟐 𝐜𝐨𝐬
𝝅

𝟒
− 𝐣𝐬𝐢𝐧

𝝅

𝟒
 

𝒗𝟏 𝒕 = 𝟐 𝟐 𝐜𝐨𝐬 𝟏𝟎𝟎𝟎𝒕 +
𝝅

𝟒
−
𝝅

𝟐
 

First term: 

𝒗𝟏 𝒕 = 𝟐 𝟐 𝐜𝐨𝐬 𝟏𝟎𝟎𝟎𝒕 −
𝝅

𝟒
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Example – Express the following in its phasor form: 

𝒗 𝒕 = 𝟐 𝟐 𝐬𝐢𝐧 𝟏𝟎𝟎𝟎𝒕 +
𝝅

𝟒
+ 𝟐 𝟐 𝐜𝐨𝐬 𝟏𝟎𝟎𝟎𝒕 +

𝝅

𝟒
 

Second  term: 

𝒗𝟐 𝒕 = 𝟐 𝟐 𝐜𝐨𝐬 𝟏𝟎𝟎𝟎𝒕 +
𝝅

𝟒
 

𝐕𝟐 = 𝟐 𝟐 ∠
𝝅

𝟒
= 𝟐 𝟐 𝒆𝐣 

𝝅
𝟒  

 

= 𝟐 𝟐 𝐜𝐨𝐬
𝝅

𝟒
+ 𝐣𝐬𝐢𝐧

𝝅

𝟒
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Example – Express the following in its phasor form: 

𝒗 𝒕 = 𝟐 𝟐 𝐬𝐢𝐧 𝟏𝟎𝟎𝟎𝒕 +
𝝅

𝟒
+ 𝟐 𝟐 𝐜𝐨𝐬 𝟏𝟎𝟎𝟎𝒕 +

𝝅

𝟒
 

𝐕 = 𝐕𝟏 + 𝐕𝟐 = 𝟐 𝟐 𝐜𝐨𝐬
𝝅

𝟒
− 𝐣𝐬𝐢𝐧

𝝅

𝟒
+ 𝟐 𝟐 𝐜𝐨𝐬

𝝅

𝟒
+ 𝐣𝐬𝐢𝐧

𝝅

𝟒
 

 
 

= 𝟐 𝟐 𝟐 𝐜𝐨𝐬
𝝅

𝟒
= 𝟐 𝟐 𝟐 𝟐 𝟐 = 𝟒∠𝟎° 

𝒗 𝒕 = 𝟒 𝐜𝐨𝐬 𝟏𝟎𝟎𝟎𝒕  [𝐕]  

Combine the results: 
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𝝎𝒕 

𝒗𝟏(𝒕) 𝒗𝟐(𝒕) 

𝒗𝟏 𝒕 + 𝒗𝟐(𝒕) 
𝝎 = 𝟏𝟎𝟎𝟎 
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RC Circuit Example with time-harmonic forcing term  

𝒗 𝒕 =
𝟏𝟎

𝟐
 𝐜𝐨𝐬 𝟏𝟎𝟎𝟎𝒕 −

𝝅

𝟒
 

=
𝟏𝟎

𝟏 × 𝟐
 𝐜𝐨𝐬 𝟏𝟎𝟎𝟎𝒕 −

𝝅

𝟒
− 𝟏𝟎−𝟑

𝟏𝟎𝟒

𝟐
𝐬𝐢𝐧 𝟏𝟎𝟎𝟎𝒕 −

𝝅

𝟒
 

+ 
_ 

𝒗 𝒕  

𝒊𝑺 𝒕  

Find 𝒊 𝒕  when 𝒗 𝒕  is  
measured as: 

𝑹 𝑪 

𝒊𝑹(𝒕) 

𝑹 = 𝟏𝛀 𝑪 = 𝟏𝐦𝐅 

𝒊𝑪(𝒕) 

𝒊𝑺 = 𝒊𝑹 𝒕 + 𝒊𝑪 𝒕 =
𝒗(𝒕)

𝑹
+ 𝑪

𝒅 𝒗(𝒕)

𝒅𝒕
 KCL 

=
𝟏𝟎

𝟐
 𝐜𝐨𝐬 𝟏𝟎𝟎𝟎𝒕 −

𝝅

𝟒
−
𝟏𝟎

𝟐
𝐬𝐢𝐧 𝟏𝟎𝟎𝟎𝒕 −

𝝅

𝟒
 

=
𝟏𝟎

𝟐
 𝐜𝐨𝐬 𝟏𝟎𝟎𝟎𝒕 −

𝝅

𝟒
+
𝟏𝟎

𝟐
𝐜𝐨𝐬 𝟏𝟎𝟎𝟎𝒕 +

𝝅

𝟒
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RC Circuit Example with time-harmonic forcing term  

𝒗 𝒕 =
𝟏𝟎

𝟐
 𝐜𝐨𝐬 𝟏𝟎𝟎𝟎𝒕 −

𝝅

𝟒
 

+ 
_ 

𝒗 𝒕  

𝒊𝑺 𝒕  

Find 𝒊 𝒕  when 𝒗 𝒕  is  
measured as: 

𝑹 𝑪 

𝒊𝑹(𝒕) 

𝑹 = 𝟏𝛀 𝑪 = 𝟏𝐦𝐅 

𝒊𝑪(𝒕) 

𝒊𝑺(𝒕) =
𝟏𝟎

𝟐
 𝐜𝐨𝐬 𝟏𝟎𝟎𝟎𝒕 −

𝝅

𝟒
+
𝟏𝟎

𝟐
𝐜𝐨𝐬 𝟏𝟎𝟎𝟎𝒕 +

𝝅

𝟒
 

𝐈𝑺 =
𝟏𝟎

𝟐
∠ −

𝝅

𝟒
+
𝟏𝟎

𝟐
∠
𝝅

𝟒
 

 

=
𝟏𝟎

𝟐
𝐞𝐱𝐩 −𝒋

𝝅

𝟒
+
𝟏𝟎

𝟐
𝐞𝐱𝐩(𝒋

𝝅

𝟒
) 

Phasor form 
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RC Circuit Example with time-harmonic forcing term  

𝒗 𝒕 =
𝟏𝟎

𝟐
 𝐜𝐨𝐬 𝟏𝟎𝟎𝟎𝒕 −

𝝅

𝟒
 

+ 
_ 

𝒗 𝒕  

𝒊𝑺 𝒕  

Find 𝒊 𝒕  when 𝒗 𝒕  is  
measured as: 

𝑹 𝑪 

𝒊𝑹(𝒕) 

𝑹 = 𝟏𝛀 𝑪 = 𝟏𝐦𝐅 

𝒊𝑪(𝒕) 

𝐈𝑺 =
𝟏𝟎

𝟐
𝐞𝐱𝐩 −𝒋

𝝅

𝟒
+
𝟏𝟎

𝟐
𝐞𝐱𝐩(𝒋

𝝅

𝟒
) 

 

=
𝟏𝟎

𝟐
𝐜𝐨𝐬

𝝅

𝟒
− 𝐣𝐬𝐢𝐧

𝝅

𝟒
+ 𝐜𝐨𝐬

𝝅

𝟒
+ 𝐣𝐬𝐢𝐧

𝝅

𝟒
 

𝐈𝑺 =
𝟏𝟎

𝟐
𝟐

𝟐

𝟐
= 𝟏𝟎∠𝟎°    𝒊𝑺 𝒕 = 𝟏𝟎 𝐜𝐨𝐬 𝟏𝟎𝟎𝟎𝒕  [𝐀] 
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NOTE: These two angles have the same tangent 

tan 𝜃1 = tan 𝜃2 

On a typical calculator, 
the 𝐭𝐚𝐧−𝟏 operation 
gives an answer in the 
range 
 

−
𝝅

𝟐
,
𝝅

𝟐
 

 

𝜃2 

𝜃1 

𝑥 

𝑦 



13 

Computer languages (and more advanced calculators) 
give the option of two different ranges for the 
arctangent operation 

−
𝝅

𝟐
,
𝝅

𝟐
 

 

−𝝅,𝝅  
 

𝐚𝐭𝐚𝐧(𝒚 𝒙 ) 𝐚𝐭𝐚𝐧𝟐(𝒚, 𝒙) 

if 𝒙 = 𝟎 
 

𝒚 > 𝟎 

𝐚𝐭𝐚𝐧𝟐 𝒚 =
𝝅

𝟐
 

 

𝒚 < 𝟎 

𝐚𝐭𝐚𝐧𝟐 𝒚 = −
𝝅

𝟐
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In circuits we consider the ratio between voltage 
and current phasors (called the impedance).  
 

The real part of the impedance is the resistance, 
which is always positive in RLC circuits. 

The angle between voltage and 
current in the complex plane is 
normally in the range 

−
𝝅

𝟐
,
𝝅

𝟐
 

 



15 

Time differentiation is greatly simplified with phasors.   
 

 
Consider the time-dependent voltage 
 

𝑽 𝒕 = 𝑽𝟎 𝐜𝐨𝐬(𝝎𝒕 + 𝜽) 
with phasor 
 

𝐕 = 𝑽𝟎𝐞𝐱𝐩(𝐣𝜽)  
 
 
 

We wish to find the phasor representation for 
 

𝒅𝑽(𝒕)

𝒅𝒕
=

𝒅

𝒅𝒕
𝑽𝟎 𝐜𝐨𝐬(𝝎𝒕 + 𝜽) 
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𝒅𝑽(𝒕)

𝒅𝒕
=

𝒅

𝒅𝒕
𝑽𝟎 𝐜𝐨𝐬 𝝎𝒕 + 𝜽  

 

 

 

 

 

 

𝒅𝑽(𝒕)

𝒅𝒕
      𝐣𝝎𝑽𝟎 𝐞𝐱𝐩  𝐣𝜽 = 𝐣𝝎 𝐕  

PHASOR 
TIME DERIVATIVE 

Phasor Transform for the Derivative 

PHASOR  
TRANSFORM 
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𝒅𝑽(𝒕)

𝒅𝒕
=

𝒅

𝒅𝒕
𝑽𝟎 𝐜𝐨𝐬 𝝎𝒕 + 𝜽  

 

 

= −𝝎𝑽𝟎 𝐬𝐢𝐧 𝝎𝒕 + 𝜽  
 

= −𝝎 𝑽𝟎𝐜𝐨𝐬 𝝎𝒕 + 𝜽 − 𝝅 𝟐   
 

= 𝕽𝒆 −𝝎𝑽𝟎 𝐞𝐱𝐩  𝐣𝝎𝒕 + 𝐣𝜽 − 𝐣𝝅 𝟐  
 

= 𝕽𝒆 −𝝎𝑽𝟎 𝐞𝐱𝐩  𝐣𝝎𝒕 𝐞𝐱𝐩  𝐣𝜽 𝐞𝐱𝐩  −𝐣𝝅 𝟐  
 

= 𝕽𝒆 −(−𝐣)𝝎𝑽𝟎 𝐞𝐱𝐩  𝐣𝝎𝒕 𝐞𝐱𝐩  𝐣𝜽  
 

= 𝕽𝒆  𝐣𝝎 𝑽𝟎 𝐞𝐱𝐩  𝐣𝜽 𝐞𝐱𝐩  𝐣𝝎𝒕  

 
𝒅𝑽(𝒕)

𝒅𝒕
        𝐣𝝎𝑽𝟎 𝐞𝐱𝐩  𝐣𝜽 = 𝐣𝝎 𝐕  

PHASOR 
TIME DERIVATIVE 

PROOF 

PHASOR  
TRANSFORM 
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Consider the RC circuit again 
𝑹 

𝑪 

𝒊 𝒕  

+ 

_ 
𝒗𝑪(𝒕) 𝒗𝑺(𝒕) 

𝒗𝑺(𝒕) = 𝑽𝒎
′ 𝐜𝐨𝐬 (𝝎𝒕 + 𝜽) 

The voltage across the capacitor has the form 

𝒗𝒄(𝒕) = 𝑽𝒎𝐜𝐨𝐬 (𝝎𝒕 + 𝜽𝒗) 

(same frequency but magnitude and phase change) 
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Consider the RC circuit again 
𝑹 

𝑪 

𝒊 𝒕  

+ 

_ 
𝒗𝑪(𝒕) 𝒗𝑺(𝒕) 

𝒗𝑺(𝒕) = 𝑽𝒎
′ 𝐜𝐨𝐬 (𝝎𝒕 + 𝜽) 

Current 𝒊(𝒕) is given by 

𝒊 𝒕 = 𝑪
𝒅𝒗𝑪 𝒕

𝒅𝒕
= 𝑪 

𝒅

𝒅𝒕
 𝑽𝒎𝐜𝐨𝐬 (𝝎𝒕 + 𝜽𝒗) 
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Current phasor across the capacitor                   

𝒊 𝒕 = 𝑪
𝒅𝒗𝑪 𝒕

𝒅𝒕
= 𝑪 

𝒅

𝒅𝒕
 𝑽𝒎𝐜𝐨𝐬 (𝝎𝒕 + 𝜽𝒗) 

𝑰  = 𝒋𝝎 𝑪 𝑽𝐦∠𝜽𝒗 

Voltage phasor across the capacitor                   

𝑽  =  𝑽𝐦∠𝜽𝒗 

Impedance of the capacitor                   

𝑽  

𝑰  
=

𝟏

𝐣𝝎𝑪
= −𝐣

𝟏

𝝎𝑪
 

𝒗𝒄(𝒕) = 𝑽𝒎𝐜𝐨𝐬 (𝝎𝒕 + 𝜽𝒗) 
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𝒁𝑹 =
𝑽  

𝑰  
= 𝑹 

 

Resistor 

Current and voltage are in phase                   

𝑽𝒎∠𝜽𝒗 

𝑹 

𝑰   
𝑰  =

𝑽𝒎∠𝜽𝒗
𝑹

 

Impedance of resistor 
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𝒕 
𝒊(𝒕) 

𝒗(𝒕) 

Current and voltage are in phase in a resistor                   
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𝒁𝑪 =
𝑽  

𝑰  
=
𝑽𝒎∠𝜽𝒗
𝑰𝒎∠𝜽𝒊

=
𝟏

𝐣𝝎𝑪
= −𝒋

𝟏

𝝎𝑪 
 

Impedance of Capacitor                   
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Capacitor                   

𝜽𝒊 = 𝜽𝒗 +
𝝅

𝟐
 𝒋 = 𝟏 ∙ ∠

𝝅

𝟐
 

𝑰  =
𝑽𝒎∠𝜽𝒗

𝟏
𝐣𝝎𝑪

= 𝐣𝝎𝑪 𝑽𝒎∠𝜽𝒗 = 𝝎𝑪 𝑽𝒎∠(𝜽𝒗+𝝅 𝟐 ) 

Current LEADS voltage by 𝟗𝟎°                   

𝑽𝒎∠𝜽𝒗 

𝟏 𝐣𝝎𝑪  

𝑰   
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Pure capacitive reactance: current LEADS voltage by 𝟗𝟎°                     

𝑽  = 𝒁 𝑰  = −𝐣
𝟏

𝝎𝑪
𝑰   

ℜ𝑒 

ℑ𝑚 

𝜽 = −𝟗𝟎° 

𝑽𝒎∠𝜽𝒗 

𝟏 𝐣𝝎𝑪  

𝑰   
𝑽  = −𝐣

𝟏

𝝎𝑪
𝑰   

𝑰   
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𝒕 𝒊(𝒕) 

𝒗(𝒕) 

Current LEADS voltage by 𝟗𝟎° 
(it reaches peak value earlier)                   

Waveforms are in “quadrature” 
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Total reactance is capacitive: current LEADS voltage                    

𝑽  = 𝒁 𝑰  = 𝑹𝑰  − 𝐣
𝟏

𝝎𝑪
𝑰   

ℜ𝑒 

ℑ𝑚 

𝜽 

−𝐣
𝟏

𝝎𝑪
𝑰   

𝑽   

𝑹𝑰   𝑰   

𝑽𝒎∠𝜽𝒗 

𝟏 𝐣𝝎𝑪  

𝑰   𝑹 
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𝒕 

𝒊(𝒕) 

𝒗(𝒕) 

Current LEADS voltage  
(it reaches peak value earlier)                   

But waveforms are NOT in “quadrature” 
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𝒁𝑳 =
𝑽  

𝑰  
=
𝑽𝒎∠𝜽𝒗
𝑰𝒎∠𝜽𝒊

= 𝐣𝝎𝑳 

Impedance of Inductor                   

𝒗𝑳 𝒕 = 𝑳
𝒅𝒊𝑳 𝒕

𝒅𝒕
 𝑽 = 𝐣𝝎𝑳𝑰    
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Inductor                   

𝜽𝒊 = 𝜽𝒗 −
𝝅

𝟐
 −𝐣 = 𝟏 ∙ ∠ −

𝝅

𝟐
 

𝑰  =
𝑽𝒎∠𝜽𝒗
𝐣𝝎𝑳

= −𝐣
𝑽𝒎∠𝜽𝒗
𝝎𝑳

=
𝑽𝒎
𝝎𝑳

∠(𝜽𝒗−𝝅 𝟐 ) 

Current LAGS voltage by 𝟗𝟎°                   

𝑽𝒎∠𝜽𝒗 

𝐣𝝎𝑳 

𝑰   
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Pure inductive reactance: current LAGS voltage by 𝟗𝟎°                    

𝑽  = 𝒁 𝑰  = 𝐣𝝎𝑳 𝑰   

ℜ𝑒 

ℑ𝑚 

𝜽 = 𝟗𝟎° 

𝑽  = 𝐣𝝎𝑳 𝑰   

𝑰   
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𝒕 𝒊(𝒕) 

𝒗(𝒕) 

Current LAGS voltage by 𝟗𝟎° 
(it reaches peak value later)                   

Waveforms are in “quadrature” 
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Total reactance is inductive: current LAGS voltage                    

𝑽  = 𝒁 𝑰  = 𝑹𝑰  + 𝐣𝝎𝑳 𝑰   

ℜ𝑒 

ℑ𝑚 

𝜽 

𝐣𝝎𝑳𝑰   

𝑽   

𝑹𝑰   𝑰   

𝑽𝒎∠𝜽𝒗 

𝐣𝝎𝑳 

𝑰   𝑹 
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𝒕 𝒊(𝒕) 

𝒗(𝒕) 

Current LAGS voltage 
(it reaches peak value later)                   

But waveforms are NOT in “quadrature” 
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Example of Phasor Analysis 

𝟑𝛀 
𝟏

𝟗
𝐅 

𝟏𝑯 

𝒗𝑺(𝒕) 

𝒊(𝒕) 𝟏𝛀 

𝒗𝑺(𝒕) = 𝟏𝟎 𝐜𝐨𝐬(𝟑𝒕) 

𝐣𝝎𝑳 = 𝐣 × 𝟑 × 𝟏𝑯 = 𝐣𝟑 𝛀 

𝝎 = 𝟑 𝐫𝐚𝐝/𝐬 

𝟏 𝐣𝝎𝑪 = −𝐣 𝟑 × 𝟏 𝟗 𝐅  = −𝐣𝟑 𝛀 

Determine 𝒊(𝒕) 
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Phasor form 

𝟑𝛀 

−𝐣 𝟑 

𝐣𝟑 

𝑽 𝑺 = 𝟏𝟎∠𝟎° 

𝑰   𝟏𝛀 

𝒗𝑺(𝒕) = 𝟏𝟎 𝐜𝐨𝐬(𝟑𝒕) 

𝝎 = 𝟑 𝐫𝐚𝐝/𝐬 

𝒁𝟏 

𝒁𝟐 

𝒁𝟑 = 𝒁𝟏//𝒁𝟐 
𝒁𝟏 = 𝟑 + 𝐣𝟑 𝛀 

𝒁𝟐 = −𝐣𝟑 𝛀 

𝒁𝟒 



37 

𝒁𝟑 = 𝒁𝟏//𝒁𝟐 =
𝟏

𝟑 + 𝐣𝟑
+

𝟏

−𝐣𝟑

−𝟏

= 

𝒁𝟏 = 𝟑 + 𝐣𝟑 𝛀 𝒁𝟐 = −𝐣𝟑 𝛀 

=
−𝐣𝟑 + 𝟑 + 𝐣𝟑

−𝐣𝟑(𝟑 + 𝐣𝟑)

−𝟏

=
𝟑

𝟗 − 𝐣𝟗

−𝟏

= (𝟑 − 𝐣𝟑)𝛀 

𝒁𝒆𝒒 = 𝒁𝟒 + 𝒁𝟏//𝒁𝟐 = 𝟏 + 𝟑 − 𝐣𝟑 = 𝟒 − 𝐣𝟑 𝛀 

𝑰  =
𝑽 𝑺
𝒁𝒆𝒒

=
𝟏𝟎∠𝟎° 

𝟒 − 𝐣𝟑
 𝐀 
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𝑰  =
𝑽 𝑺
𝒁𝒆𝒒

=
𝟏𝟎∠𝟎° 

𝟒 − 𝐣𝟑
 𝐀 

𝑰  =
𝟏𝟎(𝟒 + 𝐣𝟑)

𝟒 − 𝐣𝟑 (𝟒 + 𝐣𝟑)
=

𝟒𝟎 + 𝐣𝟑𝟎

𝟏𝟔 + 𝟗 − 𝐣𝟏𝟐 + 𝐣𝟏𝟐
 

𝑰  =
𝟒𝟎 + 𝐣𝟑𝟎

𝟐𝟓
= 𝟏. 𝟔 + 𝐣𝟏. 𝟐 𝐀 

 𝑰   = 𝟏. 𝟔𝟐 + 𝟏. 𝟐𝟐 = 𝟒 = 𝟐 𝐀 

∠ 𝑰  = 𝜽𝑰 = 𝐭𝐚𝐧−𝟏
𝟏. 𝟐

𝟏. 𝟔
= 𝟎. 𝟔𝟒𝟑𝟓 𝐫𝐚𝐝 = 𝟑𝟔. 𝟖𝟕°   

𝑰  = 𝟐 ∠𝟑𝟔. 𝟖𝟕° 𝐀 

𝒊 𝒕 = 𝟐 𝐜𝐨𝐬 𝟑𝒕 + 𝟑𝟔. 𝟖𝟕°  𝐀  

 



39 𝒊 𝒕 = 𝟐 𝐜𝐨𝐬 𝟑𝒕 + 𝟑𝟔. 𝟖𝟕°  𝐀 

𝒗𝑺 = 𝟏𝟎 𝐜𝐨𝐬(𝟑𝒕) 

𝒕 


