Q21-7.

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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Answer:  B), Clockwise.  At the position of the loop, the B-field created by the long wire is into the page.  The flux is decreasing, so Lenz's law says the induced B-field is into the page, to add to the original flux, and fight the decrease.  Right-hand-rule III says to make B in loop point into page need a clockwise induced current.

Q21-8.

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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Answer: It's a trick question!  Transformers only work with AC voltages.  The DC voltage V from the battery produces a DC current in the primary coil, but produces no voltage of any kind in the secondary coil.  Transformers work because of Faraday's Law: the changing flux produced by the AC current in the primary coil produces an emf in the secondary coil.  If the flux is not changing, there is no emf. The answer is Zero!! D).
Q21-9.

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..

B)   a zero current 

C)  a non-zero current for a brief instant

D)  a steady non-zero current.
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Answer: There is a non-zero current briefly as the switch is closed but then there is no current.  As the switch is closed, the current in the primary changes from zero to some non-zero value.  While the current is changing, there is a changing B-field and a changing flux which causes an emf in the secondary and a current flow in the secondary.

CT21-10.

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 voltage V.   By what factor does the power lost in the cable (Plost=I2Rcable) decrease?  (Hint: if P=IV is fixed, when V goes up, I goes down.)
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B) No decrease

C) factor of 2 decrease

D) factor of 4 decrease
E) factor of 8 decrease



Answer: D), Factor of 4 decrease.  If Po = IV is fixed, then if V doubles, then I decreases by a factor of 2.  If I decrease by 2, then I2 decreases by a factor of 4.

CT21-11

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 ...


B) a net repulsive force - the two loops repel

C) a net attractive force - the two loops attract

D) whether the force is attractive or repulsive depends on whether the current in loop A is CW or CCW

E) No net force



Answer:  A repulsive force, the two loops repel.

Assume a CCW current I in A. When the current I is turned on, there is an increasing B-field pointing out of the page in the middle of both loops A and B.  This increasing B-field out  induces a CW current in loop B so as to create an induced B-field into the page (fighting the increase in flux).   Remember that anti-parallel currents repel; parallel currents repel.  The two currents are anti-parallel, so the loops repel.
If the current in loop A was the other way (CW), then everything would be reversed and the two currents would still be anti-parallel.
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