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Exercise 1: 

The charge that passes a cross-sectional area A = 10−4𝑚2 varies with time 

according to the relation Q = 4 + 2t + t2, where Q is in coulombs and t is in 

seconds. 

a- Find the relation that gives the instantaneous current at any time, and evaluate 

this current at time t = 2 s. 

b- Find the relation that gives the current density at any time, and evaluate this 

current density at time t = 2 s. 

 

Exercise 2: 

At 20 ◦C, a copper wire has a diameter of 4 mm, a length of 10m, a resistivity 

of 1.7×10−8 Ω.m, I=1A 

(a) What is the current density in the wire? 

(b) What is the magnitude of the electric field applied to the wire? 

(c) What is the potential difference between the two ends of the wire? 

(d) What is the resistance of the wire? 

 

Exercise 3: 

A cylindrical shell of length L =20 cm is made of aluminum and has an inner 

radius a=2mm and an outer radius b=4mm. Assume that the shell has a uniform 

current density J =2×105 A/m2 in the direction of the wire’s length. 
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 (a)What is the current through the shell?  

(b)What is the resistance of the shell and the potential difference ΔV? 

 

Exercise 4: 

what is the equivalent resistance between A and B.

 

Exercise 5: 

A single-loop circuit contains two resistors and two batteries as shown in Figure. 

1. Find the current in the circuit. 

 

 

Exercise 6: 

We consider the electrical circuit shown in Figure I below. 

 

 
1. Calculate the intensities of the currents I1, I2 and I3 . 


