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A wire loop travels to the right at a constant velocity. Which plot best represents the induced current in the loop 
as it travels from left of the region of magnetic field, through the magnetic field, and then entirely out of the field 
on the right side.
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Example Problem

I v

x L

h

A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?
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resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?

Conceptual	
  Analysis:	
  

Long	
  straight	
  current	
  creates	
  magne1c	
  field	
  in	
  region	
  of	
  the	
  loop.	
  

Ver1cal	
  sides	
  develop	
  emf	
  due	
  to	
  mo1on	
  through	
  B	
  field	
  

Net	
  emf	
  produces	
  current
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Example Problem
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A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?

Conceptual	
  Analysis:	
  

Long	
  straight	
  current	
  creates	
  magne1c	
  field	
  in	
  region	
  of	
  the	
  loop.	
  

Ver1cal	
  sides	
  develop	
  emf	
  due	
  to	
  mo1on	
  through	
  B	
  field	
  

Net	
  emf	
  produces	
  current

Strategic	
  Analysis:	
  

Calculate	
  B	
  field	
  due	
  to	
  wire.	
  

Calculate	
  mo1onal	
  emf	
  for	
  each	
  segment	
  

Use	
  net	
  emf	
  and	
  Ohm’s	
  law	
  to	
  get	
  current
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What	
  is	
  the	
  direc1on	
  of	
  the	
  B	
  field	
  produced	
  by	
  the	
  wire	
  in	
  the	
  region	
  of	
  the	
  loop?	
  

A) 	
  Into	
  the	
  page	
  

B) 	
  Out	
  of	
  the	
  page	
  

C) 	
  LeW	
  

D) 	
  Right	
  

E) 	
  Up

A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?

Example Problem
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What	
  is	
  the	
  direc1on	
  of	
  the	
  B	
  field	
  produced	
  by	
  the	
  wire	
  in	
  the	
  region	
  of	
  the	
  loop?	
  

A) 	
  Into	
  the	
  page	
  

B) 	
  Out	
  of	
  the	
  page	
  

C) 	
  LeW	
  

D) 	
  Right	
  

E) 	
  Up

A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?

Example Problem
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What	
  is	
  the	
  emf	
  induced	
  on	
  the	
  leW	
  segment?	
  

A) 	
  Top	
  is	
  posi1ve	
  

B) 	
  Top	
  is	
  nega1ve	
  

C) 	
  Zero

Example Problem
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  page
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A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?



What	
  is	
  the	
  emf	
  induced	
  on	
  the	
  leW	
  segment?	
  

A) 	
  Top	
  is	
  posi1ve	
  

B) 	
  Top	
  is	
  nega1ve	
  

C) 	
  Zero

Example Problem
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A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?



What	
  is	
  the	
  emf	
  induced	
  on	
  the	
  leW	
  segment?	
  

A) 	
  Top	
  is	
  posi1ve	
  

B) 	
  Top	
  is	
  nega1ve	
  

C) 	
  Zero

Example Problem
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A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?



What	
  is	
  the	
  emf	
  induced	
  on	
  the	
  top	
  segment?	
  

A) 	
  leW	
  is	
  posi1ve	
  

B) 	
  leW	
  is	
  nega1ve	
  

C) 	
  Zero

Example Problem

I v

x L

h

B into	
  page

Electricity	
  &	
  Magne1sm	
  	
  Lecture	
  16,	
  Slide	
  18

A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?



What	
  is	
  the	
  emf	
  induced	
  on	
  the	
  top	
  segment?	
  

A) 	
  leW	
  is	
  posi1ve	
  

B) 	
  leW	
  is	
  nega1ve	
  

C) 	
  Zero

Example Problem
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perpendicular	
  to	
  wire

A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?



What	
  is	
  the	
  emf	
  induced	
  on	
  the	
  top	
  segment?	
  

A) 	
  leW	
  is	
  posi1ve	
  

B) 	
  leW	
  is	
  nega1ve	
  

C) 	
  Zero

Example Problem
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perpendicular	
  to	
  wire

A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?



What	
  is	
  the	
  emf	
  induced	
  on	
  the	
  right	
  segment?	
  

A) 	
  Top	
  is	
  posi1ve	
  

B) 	
  Top	
  is	
  nega1ve	
  

C) 	
  Zero

Example Problem
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A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?



What	
  is	
  the	
  emf	
  induced	
  on	
  the	
  right	
  segment?	
  

A) 	
  Top	
  is	
  posi1ve	
  

B) 	
  Top	
  is	
  nega1ve	
  

C) 	
  Zero

Example Problem
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A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?



What	
  is	
  the	
  emf	
  induced	
  on	
  the	
  right	
  segment?	
  

A) 	
  Top	
  is	
  posi1ve	
  

B) 	
  Top	
  is	
  nega1ve	
  

C) 	
  Zero

Example Problem
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B into	
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A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?



Which	
  expression	
  represents	
  the	
  emf	
  induced	
  in	
  the	
  leW	
  wire?

A)

B)

C)

Example Problem

v

x L

hI
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  page
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A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?



Which	
  expression	
  represents	
  the	
  emf	
  induced	
  in	
  the	
  leW	
  wire?

A)

B)

C)

Example Problem

v

x L

hI

B into	
  page
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A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?



Which	
  expression	
  represents	
  the	
  emf	
  induced	
  in	
  the	
  leW	
  wire?

A)

B)

C)

Example Problem

v

x L

hI

B into	
  page
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  16,	
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A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?



Which	
  expression	
  represents	
  the	
  emf	
  induced	
  in	
  the	
  leW	
  wire?

A)

B)

C)

Example Problem

v

x L

hI

B into	
  page
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  20

A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?



Which	
  expression	
  represents	
  the	
  emf	
  induced	
  in	
  the	
  leW	
  wire?

A)

B)

C)

Example Problem

v

x L

hI

B into	
  page
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  20

A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?



Which	
  expression	
  represents	
  the	
  emf	
  induced	
  in	
  the	
  leW	
  wire?

A)

B)

C)

Example Problem

v

x L

hI

B into	
  page
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  16,	
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A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?



Which	
  expression	
  represents	
  the	
  emf	
  induced	
  in	
  the	
  right	
  wire?

Example Problem

I v

x L

h
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  page

A)

B)

C)
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A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?



Which	
  expression	
  represents	
  the	
  emf	
  induced	
  in	
  the	
  right	
  wire?

Example Problem

I v

x L

h

B into	
  page
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B)

C)
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A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?



Which	
  expression	
  represents	
  the	
  emf	
  induced	
  in	
  the	
  right	
  wire?

Example Problem

I v

x L

h
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  page

A)

B)

C)
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A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?



Which	
  expression	
  represents	
  the	
  emf	
  induced	
  in	
  the	
  right	
  wire?

Example Problem

I v

x L

h
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  page
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B)

C)
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A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?



A rectangular loop (h=0.3m L=1.2 m) with total 
resistance of 5Ω is moving away from a long straight 
wire carrying total current 8 amps. What is the 
induced current in the loop when it is a distance x=0.7 
m from the wire?

Which	
  expression	
  represents	
  the	
  total	
  emf	
  in	
  the	
  loop?

Example Problem
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h
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  page
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A	
  rectangular	
  loop	
  (h = 0.3m L = 1.2 m) with	
  total	
  
resistance	
  of	
  5 Ω is	
  moving	
  away	
  from	
  a	
  long	
  straight	
  
wire	
  carrying	
  total	
  current	
  8 amps.	
  What	
  is	
  the	
  induced	
  
current	
  in	
  the	
  loop	
  when	
  it	
  is	
  a	
  distance	
  x = 0.7 m	
  from	
  
the	
  wire?



A rectangular loop (h=0.3m L=1.2 m) with total 
resistance of 5Ω is moving away from a long straight 
wire carrying total current 8 amps. What is the 
induced current in the loop when it is a distance x=0.7 
m from the wire?

Which	
  expression	
  represents	
  the	
  total	
  emf	
  in	
  the	
  loop?
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