
Case Study Based Questions 

Case Study 1 

      

We do not have an isolated magnetic pole in nature. At least one has been found to 
exist till date. The smallest unit of the source of magnetic field is a magnetic dipole, 
where the net magnetic pole is zero. Hence, the net magnetic pole enclosed by any 
closed surface is always zero. Correspondingly, the flux of the magnetic field through 
any closed surface is zero. 

Read the given passage carefully and give the answer of the following questions: 

Q1. Consider the two idealised systems: 

(i) A parallel plate capacitor with large plates and small separation. 

(ii) A long solenoid of length L >> R radius of cross-section. 

In (i), �⃗�  is ideally treated as a constant between plates and zero outside. In (ii), 
magnetic field is constant inside the solenoid and zero outside. These idealised 
assumptions, however, contradict fundamental laws as below: 

 

Q2. The net magnetic flux through any closed surface, kept in a magnetic field is: 
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Q3. A closed surface S encloses a magnetic dipole of magnetic moment 2ml. The 
magnetic flux emerging from the surface is: 

 

Q4. Which of the following is not a consequence of Gauss's law? 

a. The magnetic poles always exist as unlike pairs of equal strength 

b. If several magnetic lines of force enter in a closed surface, then an equal number of 
lines of force must leave that surface 

c. There are abundant sources or sinks of the magnetic field inside a closed surface 

d. Isolated magnetic poles do not exist 

Q5. The surface integral of a magnetic field over a surface: 

a. is proportional to mass enclosed 

b. is proportional to charge enclosed 

c. is zero 

d. equal to its magnetic flux through that surface 

Solutions 

1. (b) Case (ii) contradicts Gauss's law for magnetic fields. 

 

which implies that number of magnetic field lines entering the Gaussian surface is 
equal to the number of magnetic field lines leaving it. Therefore, Case (ii) is not 
possible. 

2. (a) zero 

The net magnetic flux through a closed surface will be zero, i.e., 

 

because there are no magnetic monopoles. 
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3. (b) zero 

According to Gauss's law in magnetism, net magnetic flux through any closed surface 
is always zero. 

4. (c) There are abundant sources or sinks of the magnetic field inside a closed 
surface. 

Gauss' law indicates that there are no sources or sinks of the magnetic field inside a 
closed surface. In other words, there are no free magnetic charges 

5. (d) equal to its magnetic flux through that surface. 

The surface integral of a magnetic field over a surface gives magnetic flux through 
that surface. 

Case Study 2 

The field of a hollow wire with constant current is homogeneous. Curves in the graph 
shown give, as functions of radius distance r, the magnitude B of the magnetic field 
inside and outside four long wires a, b, c and d carrying currents that are uniformly 
distributed across the cross-sections of the wires. Overlapping portions of the plots 
are indicated by double labels. 

 

Read the given passage carefully and give the answer of the following questions: 

Q1. Which wire has the greatest magnitude of the magnetic field on the surface? 

Q 2. What is the current density in a wire a? 

Q3. Which wire has the greatest radius? 

Q4. A direct current / flows along the length of an infinitely long straight thin walled 
pipe, then what is the magnetic field? 

Solutions 

1. It can be seen that slope of curve for wire a is greater than wire c. 
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2. Inside the wire, 

 

So, current density in a wire a is less than in wire c. 

3. Wire c has the greatest radius. 

4. If a direct current / flows along the length of an infinitely long straight thin walled 
pipe, then the magnetic field is zero at any point inside the pipe. 
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Case Study 3
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Solutions for Questions 3 to 7 are Given Below
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Case Study 5

Case Study 6
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Case Study 7 
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