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Lecture 04: Gauss’s Law 

 
L04-
01 

(10 marks) A non-uniform electric field 
jixE ˆ0.4ˆ0.3 +=



 N/C pierces the Gaussian cube 
shown in the below figure. (a) What is the 
electric flux through the right face, the left face, 
and the top face (b) Find the charge encq  
enclosed by the cube. 
 

 

 

   
L04- 
02 (10 marks) A non-conducting spherical shell of inner 

radius a=2.00 cm  and outer radius b=2.40 cm has a 
positive volume charge density ρ=A/r, where A is a 
constant and r is he distance from the center of the 
shell. In addition, a small point charge q=45.0 fC is 
located at the center. What value should A have if the 
electric field in the shell )( bra ≤≤ is to be uniform? 
(Note: C101fC 1 15−×= )  

  
 

 

L04- 
03 (10 marks) A small, nonconducting ball of mass 

mg 0.1=m and charge C 100.2 8−×=q (distributed 
uniformly through its volume) hangs from an insulating 
thread that makes an angle °= 30θ with a vertical, 
uniformly charged nonconducting sheet, as shown in 
the figure. Consider the gravitational force on the ball 
and assuming the sheet extends far vertically and into 
and out of the page, calculate the surface charge σ of 
the sheet. 

 
 

 



 Lecture 05: Electric Potential  
   

 
L05-
01 (10 marks) Two very large, parallel, conducting plates are 12 cm apart and 

have charges of equal magnitude and opposite sign on their facing surfaces. 
An electrostatic force of N 103.3 15−× acts on an electron placed in between 
the plates and away from the edges of the plates. (a) Find the electric field 
at the position of the electron. (b) What is the potential difference between 
the two plates? 

 

 

L05- 
02 (10 marks) In the rectangle of the below Figure, the sides have lengths 5.0 

cm and 15 cm, q1 = -5.0 µC, and q2 = +2.0 µC. With V = 0 at infinity, what 
are the electric potentials (a) at corner A and (b) at corner B? (c) How much 
work is required to move a third charge q3 = +3.0 µC from B to A along a 
diagonal of the rectangle? (d) Does this work increase or decrease the 
electric energy of the three-charge system? Is more, less, or the same work 
required if q3 is moved along paths that are (e) inside the rectangle but not on 
a diagonal and (f) outside the rectangle?  

 

. 

 

 

  
 

  
 
L05- 
03 (10 marks) A thin 

plastic rod of length 
L=12.0 cm and uniform 
positive charge Q=47.9 
fC lying on an x axis. 
With V=0 at infinity, 
find the electric 
potential at point P on 
the axis at distance 
d=2.50 cm from one 
end of the rod. 

[Hints: ∫ ++=
+

Cxadx
xa

)ln(1 ]      121  1 10fC C−= ×  
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Lecture 06: Capacitance 
 

L06-
01 

(10 marks) In the Figure, the capacitances are 
F 0.11 µ=C and F 0.32 µ=C , and both are charged 

to a potential difference of V 100=V but with 
opposite polarity as shown. Switches S1 and S2 are 
now closed. (a) What is now the potential difference 
between points a and b? (b) What are the charges in 
capacitors C1 and C2 after the switches are closed 
for a long time? 

 

 

L06-
02 (10 marks) The Figure shows a parallel-plate 

capacitor with a plate area of 2cm 56.5=A  and 
separation mm 56.5=d . The left half of the gap is 
filled with materials of dielectric constant 00.71 =κ ; 
the right half is filled with material of dielectric 
constant 0.102 =κ . What is the capacitance? 
  

 

 

L06- 
03 (10 marks) A parallel-plate air-filled capacitor having area 40 cm2 and plate 

spacing 1.0 mm is charged to a potential difference of 600 V. Find (a) the 
capacitance, (b) the magnitude of the charge on each plate, (c) the stored 
energy, (d) the electric field between the plates, and (e) the energy density 
between the plates.  

  
 

 

   
L04- 
04 (10 marks) In the given Figure, 

battery B supplies 12 V. Find the 
charge on each capacitor (a) first 
when only switch S1 is closed and 
(b) later when switch S2 is also 
closed. Take C1 = 1.0 µF, C2 = 2.0 
µF, C3 = 3.0 µF, and C4 = 4.0 µF.  
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