
Problems 

1. How many coulombs are represented by these amounts of electrons? 

a- 𝟔. 𝟒𝟖𝟐 × 𝟏𝟎𝟏𝟕                   b- 𝟏. 𝟐𝟒 × 𝟏𝟎𝟏𝟖    

c- 𝟐. 𝟒𝟔 × 𝟏𝟎𝟏𝟗                     d- 𝟏. 𝟔𝟐𝟖 × 𝟏𝟎𝟐𝟎 

𝑨𝒏𝒔𝒘𝒆𝒓: (𝒂) − 𝟎. 𝟏𝟎𝟑𝟖𝟒 𝑪    (𝒃) − 𝟎. 𝟏𝟗𝟖𝟔𝟓 𝑪    (𝒄) − 𝟑. 𝟗𝟒𝟏 𝑪      (𝒅) − 𝟐𝟔. 𝟎𝟖 𝑪 

 

2- Determine the current flowing through an element if the charge flow 

is given by  

a- 𝒒(𝒕) = (𝟑𝒕 + 𝟖) 𝒎𝑪  

b- 𝒒(𝒕) = (𝟖𝒕𝟐 + 𝟒𝒕 − 𝟐)𝑪  

c- 𝒒(𝒕) = (𝟑𝒆−𝒕 − 𝟓𝒆−𝟐𝒕) 𝒏𝑪 

d- 𝒒(𝒕) = 𝟏𝟎 𝒔𝒊𝒏𝟏𝟐𝟎𝝅𝒕  𝒑𝑪 

e- 𝒒(𝒕) = 𝟐𝟎𝒆−𝟒𝒕 𝒄𝒐𝒔𝟓𝟎𝒕  𝝁𝑪 

𝑨𝒏𝒔𝒘𝒆𝒓:    

(𝒂) 𝟑 𝒎𝑨     (𝒃)(𝟏𝟔𝒕 + 𝟒)𝑨   (𝒄)(−𝟑𝒆−𝒕 + 𝟏𝟎𝒆−𝟐𝒕)𝑨  

(𝒅) 𝟏𝟐𝟎𝟎𝝅 𝒄𝒐𝒔𝟏𝟐𝟎𝝅𝒕 𝒑𝑨                       (𝒆)  − 𝒆−𝟒𝒕(𝟖𝟎 𝒄𝒐𝒔𝟓𝟎𝒕 + 𝟏𝟎𝟎𝟎𝒔𝒊𝒏𝟓𝟎𝒕) 𝝁𝑨 

 
3-The charge flowing in a wire is plotted in Fig. 1. Sketch the 

corresponding current. 

 

 

 
 
  
 
 
 

Fig. 1  
 
 
  
 
 



4- The current flowing past a point in a device is shown in Fig. 2. 

Calculate the total charge through the point. 

 

 
 
 
 
 

Fig. 2 
 

5- The current through an element is shown in Fig. 3. Determine the 

total charge that passed through the element at: 

(𝒂) 𝒕 = 𝟏 𝒔       (𝒃) 𝒕 = 𝟑 𝒔         (𝒄) 𝒕 = 𝟓 𝒔 

 

 
 
 
 
 
 

Fig. 3  
 

6- A rechargeable flashlight battery is capable of delivering 85 mA for 

about 12 h. How much charge can it release at that rate? If its terminal 

voltage is 1.2 V, how much energy can the battery deliver? 

𝑨𝒏𝒔𝒘𝒆𝒓: 𝒒 = 𝟑. 𝟔𝟕𝟐 𝑪, 𝑾 = 𝟒𝟒𝟎𝟔. 𝟒 𝑱 

 
7- If the current flowing through an element is given by 

𝒊(𝒕) = {

𝟑𝒕 𝑨,               𝟎 ≤ 𝒕 < 𝟔 𝒔
𝟏𝟖 𝑨,            𝟔 ≤ 𝒕 < 𝟏𝟎 𝒔

−𝟏𝟐 𝑨,         𝟏𝟎 ≤ 𝒕 < 𝟏𝟓 𝒔
𝟎,                       𝒕 ≥ 𝟏𝟓 𝒔

 

Plot the charge stored in the element over 𝟎 < 𝒕 < 𝟐𝟎 
 
 
 



8- The charge entering the positive terminal of an element is              

𝒒 = 𝟏𝟎 𝒔𝒊𝒏 𝟒𝝅𝒕 𝒎𝑪 while the voltage across the element (plus to 

minus) is 𝒗 = 𝟐 𝒄𝒐𝒔 𝟒𝝅𝒕 𝒎𝑪  

(a) Find the power delivered to the element at 𝒕 = 𝟎. 𝟑 𝒔 

(b) Calculate the energy delivered to the element between 0 and 0.6 s. 

𝑨𝒏𝒔𝒘𝒆𝒓: (𝒂) 𝟏𝟔𝟒. 𝟓 𝒎𝑾, (𝒃) 𝟕𝟖. 𝟑𝟒 𝒎𝑱 

 

9- The voltage 𝒗 across a device and the current i through it are 

𝒗(𝒕) = 𝟓 𝒄𝒐𝒔 𝟐𝒕 𝑽,              𝒊(𝒕) = 𝟏𝟎(𝟏 − 𝒆−𝟎.𝟓𝒕)𝑨 

Calculate: 

(a) the total charge in the device at 𝒕 = 𝟏 𝒔 

(b) the power consumed by the device at 𝒕 = 𝟏 𝒔. 

𝑨𝒏𝒔𝒘𝒆𝒓: (𝒂) 𝟐. 𝟏𝟑𝟏 𝑪, (𝒃) − 𝟖. 𝟏𝟖𝟖 𝑾 

 
10- The current entering the positive terminal of a device is            

𝒊(𝒕) = 𝟑𝒆−𝟐𝒕 𝑨 and the voltage across the device is 𝒗(𝒕) =
𝟓𝒅𝒊

𝒅𝒕
 𝑽. 

(a) Find the charge delivered to the device between 𝒕 = 𝟎 and 𝒕 = 𝟐 𝒔. 

(b) Calculate the power absorbed. 

(c) Determine the energy absorbed in 3 s. 

𝑨𝒏𝒔𝒘𝒆𝒓: (𝒂) 𝟏. 𝟒𝟕𝟐𝟓 𝑪, (𝒃) − 𝟗𝟎𝒆−𝟒𝒕 𝑾 

 
11- Calculate the power absorbed or supplied by each element in Fig. 4. 

   

 

 

 

 



12- Find 𝒗𝒐 in the circuit of Fig. 5. 

 
Fig. 5 

𝐴𝑛𝑠𝑤𝑒𝑟: 18 𝑉 

 
 


