Faraday CT's

F- AUTONUM  \* Arabic 
In which situation is the magnetic flux through the loop the smallest?

  (A) Same flux in all three situations.
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Answer: B  When the loop is edge-on to the field, the flux through the loop is zero.

F- AUTONUM  \* Arabic  A loop of wire is moving rapidly through a uniform magnetic field as shown. 
True (A) or False(B): there is a non-zero emf induced in the loop.
  
[image: image2]
Answer: False.  The magnetic flux through the loop is not changing (constant B-field, constant area A, constant angle between B-field and plane of loop), so the emf is zero.

A loop of wire is spinning rapidly about a stationary axis in uniform magnetic field as shown.  

True(A) or False(B): there is a non-zero emf induced in the loop.

Answer: True.  There is a changing flux through the loop, since the angle between the B-field and the plane of the loop is changing.  A changing flux creates an emf.

F- AUTONUM  \* Arabic  
The magnetic flux through a loop of wire is shown.  At which point is the emf induced in the loop a maximum?
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Answer: The rate of change of flux (and hence the emf) is maximum at point B.  

F- AUTONUM  \* Arabic  
A loop of wire is sitting in a uniform, constant magnet field  as shown.  Suddenly, the loop is bent into a smaller area loop.  During the bending of the loop, the induced current in the loop is ...

A: zero

B: clockwise


C: counterclockwise
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Answer: The flux is decreasing as the loop area decreases.  To fight the decrease, we want the induced B to add to the original B. By the right hand rule (version II) , a clockwise induced current will make an induced B into the page, adding to the original B. The answer is: Clockwise.
F- AUTONUM  \* Arabic  A bar  magnet is  positioned below a horizontal loop of wire with its North pole pointing toward the loop.  Then the magnet is pulled down, away from the loop.  As viewed from above, is the induced current in the loop clockwise or counterclockwise?


[image: image5]
Answer: The B-field from a bar magnet points out of the North pole.  As seen from above, the field through the loop is out (toward the observer).  As the magnet is pulled away, the flux is decreasing.  To fight the decrease, the induced B-field should add to the original B-field, and also be out (toward the observer).   The induced current will be B), counterclockwise, in order to make an induced B-field out.

F- AUTONUM  \* Arabic   
A loop of wire is brought near a long straight wire carrying a current I.  The direction of the current induced in the loop is..


B)  Clockwise



C) Counter-clockwise

D) Not enough information to tell.

F- AUTONUM  \* Arabic  
A square loop is rotating in a fixed, external magnetic field into the page.  At the instant shown, the loop is out of the plane of the page with left side of the loop above the page and coming out of the page, the right side in going in.  The direction of the induced current is ...
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F- AUTONUM  \* Arabic   
A loop of wire is near a long straight wire which is carrying a large current I, which is decreasing.  The loop and the straight wire are in the same plane and are positioned as shown.  The current induced in the loop is 

A: counter-clockwise

B: clockwise

C: zero.
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F- AUTONUM  \* Arabic   
Two loop of wires labeled A and B are placed near each other as shown.  A large current I in loop A is suddenly turned on.  This causes an induced current in loop B which causes

A: A net replusive force - the two loops repel

B: A net attractive force - the two loops attract

C: whether the force is attractive or repulsive depends on whether the current in first loop is CW or CCW
D: No net force.
F- AUTONUM  \* Arabic  
A wire loop, moving right, enters a region where there is a constant, uniform magnetic field pointing into the page.
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As the loop enters the B-field, the current induced in the loop is ...

A: CW

B: CCW

As the loop enters the B-field, the direction of the net force on the loop is ...  A: right (

B: (

C: up (
D: (down

E: there is no net force

F- AUTONUM  \* Arabic   
The vertical wire shown is moving to the right in a uniform magnetic field which is into the page.  There is a current upward, meaning that there is a flow of electrons downward.  The fixed positive ions in the wire are moving to the right, along with the wire. The negative conduction electrons are moving to the right and down.  What is the direction of the net magnetic force on this segment of the wire?

A) Up 
B) Down 
 C) Left
D) Right
E) None of these



F- AUTONUM  \* Arabic  
An electric motor consists of a coil, free to turn on an axis, and located in an magnetic field B created by an arrangement of permanent magnets.  With the current and field directions as shown, which way will the coil rotate?


A: CW 

B: CCW

C: the coil won't rotate when at this particular orientation

F- AUTONUM  \* Arabic   
A solenoid has an increasing current causing an increasing B-field in its interior.   An end-on view of the solenoid is shown below.  An electron is directly below the solenoid.  While the current I in the solenoid is increasing, what is the direction of the force on the electron?
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Hint: What is the direction of the E-field at the position of the electron?  Think Lenz's Law.

F- AUTONUM  \* Arabic   
A long solenoid of radius R contains a uniform magnetic field B which is increasing at a steady rate [B(t) = A t,  where A is a constant].  For distances r < R from the center of the solenoid, how does the  magnitude of the Electric field depend on r? 

 Hint: 
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F- AUTONUM  \* Arabic   
A transformer is connected to a battery as shown. The voltage difference across the resistor R is ...

A)  V N2/N1

B) V N1/N2

C) V

D) zero.

E) not enough information to answer.
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F- AUTONUM  \* Arabic  
The primary coil of a transformer is connected to a battery, a resistor, and a switch.  The secondary coil is connected to an ammeter.  When the switch is thrown closed, the ammeter shows..

A)   a zero current 

B)  a non-zero current for a brief instant

C)  a steady non-zero current.
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F- AUTONUM  \* Arabic   
A step-down transformer is attached to an AC voltage source and a resistor as shown.  How does the current in the resistor I R compare to the current in the drawn from the AC source Iinput?  (With AC circuits, we always use rms values of I and V.)


A) I R  >  I_in 

B) I R  <  I_in
C) I R  =  I_in
D) Depends on the value of Iin

F- AUTONUM  \* Arabic   
An electrical engineer at a power plant wants to reduce the energy wasted during power transmission from the plant to the city.   The power output Po=IV of the plant is fixed at 100MW.  The engineer decides to double output voltage V.   By what factor does the power lost in the cable (Plost = I2 Rcable) decrease?  (Hint: if P=IV is fixed, when V goes up, I goes down.)
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A) No decrease


B) factor of 2 decrease

C) factor of 4 decrease
D) factor of 8 decrease

F- AUTONUM  \* Arabic   
A long, straight wire carrying an increasing current I passes along a diameter of a wire loop.  The straight wire and the loop are in the same plane but are not in electrical contact.


The induced current in the loop is:

A)  zero.

B)  counter-clockwise

C)  clockwise.

F- AUTONUM  \* Arabic   
A rectangular loop is placed in a uniform magnetic field with the plane of the loop perpendicular to the direction fo the field.  If a current is made to flow through the loop in the sense shown by the arrows, the field exerts on the loop...

A) a net force only


B) a net torque only

C) a net force and a net torque


D) neither a net torque nor a net force.
F- AUTONUM  \* Arabic   
Three light bulbs are connected in series  to a 120VAC power outlet (which is not the usual way light bulbs are connected to the outlet).   The three light bulbs are 40W, 60W, and 100W bulbs.  Which bulb is the brightest?


B) the 40W bulb

C) the 60W bulb

D) the 100W bulb

E) they are all the same

     brightness


F- AUTONUM  \* Arabic   
Referring to the circuit below, which one of the following equations is correct?

A:  I1 = I2 + I3

B: V1 = I1R1 + I2R2
C: V2 = I1R1 + I2R2

D: V1 + V2 = I1R1 + I3R3
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F- AUTONUM  \* Arabic   
Consider the following RC circuit: 


[image: image15]
The switch is initially open and the capacitor is uncharged.  At time t=0, the switch is closed.  Immediately after the switch is closed, (at time t=0+), what is the current through resistor R1?

A: zero

B: 1A

C: 0.5A



D: None of these.

After the switch has been closed for a long time, it is opened and the capacitor discharges.  What is the time constant for the exponential decay of charge on the capacitor?

A: 0.01s

B: 0.02s

C: 0.001s 

D: 0.002s

E: None of these.
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