I-1  Inductor 1 consists of a single loop of wire.   Inductor 2 is identical to 1 except it has two loops.  How do the self-inductances of the two loops compare?
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Answer: L2​ > 2L1​ , in fact L2 = 4 L1.  The self inductance L increases by 4.  L =(/I.  If we keep I fixed, but double the number N of turns, ( increases by 4.   Total flux 
[image: image16.wmf]2

 

1

 

I

 

I

 

 .   N doubles, but (1 = BA also doubles because when we double the number of turns, then B is doubled.
I-2 Two long solenoids, each of inductance L, are connected together to form a single very long solenoid of inductance Ltotal.  What is Ltotal?
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A) 2L

B) 4L

C) 8L

D) none of these/don't know

Answer: 2L.  The inductance of a solenoid is L = (on2A l, where n is the number of turns per length n = N/l and l is the length.  In this case, we did not change n, but l (length) doubled, so L doubles.

I-3 An LR circuit is shown below.  Initially the switch is open.  At time t=0, the switch is closed.  What is the current thru the inductor L immediately after the switch is closed (time = 0+)?
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A) Zero
B) 1 A
C) 0.5A
D) None of these.

After a long time, what is the current from the battery?

A) 0A

B) 0.5A 

C) 1.0A
D) 2.0A 
 E) None of these.

Now suppose the switch has been closed for a long time and is then opened.  Immediately after the switch is opened, the current thru R2 is 

A) zero

B) not zero 

Answers: 

Q1: zero.  The current thru an inductor cannot change instantly.
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Q2: 1A. After a long time, the current I is constant, the emf across the inductor is zero, and the inductor acts like a wire (a short).  The circuit acts as shown below.  The resistor R2 is shorted out by the inductor, no current flows thru R2, and I = V/R1 = 10/10 = 1A.

Q3: Not zero.  After the switch is opened, the battery and R1 are no longer in the circuit.  The circuit is now as shown below.  The current thru the inductor will continue (it can't change instantly) and the current thru the inductor must flow thru the resistor, since they are in series.

[image: image6.wmf]+

 

=

 

L

 

L

total 

= ?

 

L

 


I-4 The switch in the circuit below is closed at t=0.
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What is the initial rate of change of current dI/dt  in the inductor, immediately after the switch is closed ?  (Hint) what is the initial voltage across the inductor?)

A) 0 A/s
B) 0.5A/s
 C)  1A/s  
D) 10A/s
E) None of these.

Answer: 1A/s.  By the Loop Law, V(battery voltage) = IR + LdI/dt.   Immediately after the switch is closed , the current is zero (because the current thru the inductor cannot change instantly), so IR is zero, so V = L dI/dt.  So dI/dt = V/L = 10V/10H = 1 A/s.

I-5 The same current I is flowing through solenoid 1 and solenoid 2.  Solenoid 2 is twice as long and has twice as many turns as solenoid 1, and has twice the diameter.  (Hint) for a solenoid B = (o n I )

[image: image8.wmf]L = 10H

 

R

2

 = 10

W

 

I

 


What is the ratio of the magnetic energy contained in solenoid 2 to that in solenoid 1, that is, what is 
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A) 2

B) 4

C) 8

D) 16

E) None of these.
Answer: There is 8 times as much magnetic field energy in the large solenoid as in the small solenoid.

The B-field is the same in both solenoids (same n = turns/length so same B =(o n I)  so both solenoids contain the same energy per volume u = U/vol = B2/(2(o).   The larger solenoid has 8 times the volume (2X the length, 4X the cross-sectional area) so it has 8 the energy.






� EMBED MSDraw.Drawing.8.1  ���





� EMBED MSDraw.Drawing.8.1  ���





� EMBED MSDraw.Drawing.8.1  ���





� EMBED MSDraw.Drawing.8.1  ���





� EMBED MSDraw.Drawing.8.1  ���





� EMBED MSDraw.Drawing.8.1  ���





� EMBED MSDraw.Drawing.8.1  ���








[image: image9.wmf]V = 10V

 

R

2

 = 10

W

 

R

1

 = 10

W

 

[image: image10.wmf]V = 10V

 

R

2

 = 10

W

 

R

1

 = 10

W

 

[image: image11.wmf]L = 10H

 

R

2

 = 10

W

 

I

 

[image: image12.wmf]L = 10H

 

V = 10V

 

R

2

 = 10

W

 

R

1

 = 10

W

 

[image: image13.wmf]Coil 1

 

Coil 2

 

I

 

I

 

[image: image14.wmf]L = 10H

 

V = 10V

 

R = 

2

0

W

 

[image: image15.wmf]+

 

=

 

L

 

L

total 

= ?

 

L

 

_983165580

_983167301.unknown

_983174115.unknown

_1016256847.unknown

_983173939.unknown

_983165658.unknown

_983164767.unknown

_983164985.unknown

_983002986

