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Class Activities:  

Stokes’ Thm, Div, 

Curl. Ampere. (1) 



Class 

Activities:  

Stokes’ 

Thm, Div, 

Curl, 

Ampere 

(2) 



Stoke’s Theorem: line v. surface integral 

Rank order                 (over blue surfaces) 

where J is uniform, going left to right: 

A) iii > iv > ii > i 

B) iii > i > ii > iv 

C) i > ii > iii > iv 

D) Something else!! 

E) Not enough info given!! 
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The figure shows a static magnetic field in a region 

of space. Could this region of space be “empty”?  

A)  Yes, it could be empty space (with currents 

somewhere off to the sides creating it) 

B)  No, there must be static charges (r) in there. 

C)  No, there must be a current density (J) in the plane 

of the page in this (boxed) region 

D)  No, there must be a current density (J) 

perpendicular to the plane of the page in this region. 

E)  Other/???   

 

1.4 



 

ONLY CLICK AFTER YOU FINISH p.2, part iib:  

If the arrows represent a B field (note that |B| is the 

same everywhere), is there a nonzero J 

(perpendicular to the page) in the dashed region? 

A.Yes 

B.No 

C.Need more information to decide 
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If the arrows represent a B field (note that |B| is the 

same everywhere), is there a nonzero J (perpendicular 

to the page) in the dashed region? 

A.Yes 

B.No 

C.Need more information to decide 
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What is                around this purple 

(dashed) Amperian loop?  
  

   

 
B ·d

 
l ò

A)0 (|I2 | +|I1 |)                B) 0 (|I2|-|I1|) 

C) 0 (| I2 | + | I1 | sin)     D) 0 (| I2 | - | I1 | sin) 

E) 0 (| I2 | + | I1 | cos)  

5.22 



A solenoid has a total of N windings over a distance 

of L meters. We "idealize" by treating this as a 

surface current running around the surface.  

What is K?  

A) I        B) NI        C) I/L         D) I N/L 

E) Something else... 

5.20 



An infinite solenoid with surface current 

density K is oriented along the z-axis. Apply 

Ampere's Law to the rectangular imaginary 

loop in the yz plane shown.  What does this 

tell you about Bz, the z-component of the B-

field outside the solenoid? 

A)Bz is constant outside 

B)Bz is zero outside 

C)Bz is not constant outside 

D)It tells you nothing about Bz 
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An infinite solenoid with surface current 

density K is oriented along the z-axis. Apply 

Ampere's Law to the rectangular imaginary 

loop in the yz plane shown. 

We can safely assume that B(s∞)=0. 

What does this tell you about the B-field 

outside the solenoid? 

A) |B| is a small non-zero constant outside 

B) |B| is zero outside 

C) |B| is not constant outside 

D) We still don’t know anything about |B| 
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Infinite Solenoid 

In the case of the infinite solenoid we used 
loop 1 to argue that the B-field outside is 
zero. Then we used loop 2 to find the B-
field inside. What would loop 3 show? 

a) The B-field inside is zero 

b) It does not tell us anything about the B-
field 

c) Something else 
 

 

 

 

 

Loop 1 

Loop 3 

Loop 2 
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A thin toroid has (average) radius R and a total of N 

windings with current I.  

We "idealize" this as a surface current running around 

the surface.  

What is K, approximately?  

A)  I/R        B) I/(2  R)        

C) NI/R     D) NI/(2  R)  

 

E) Something else 
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What direction do you expect 

the B field to point?   

A) Azimuthally 

B) Radially 

C) In the z direction  

 (perp. to page) 

D) Loops around the rim 

E) Mix of the above... 

5.21b 



What Amperian loop would you 

draw to find B “inside” the Torus 

(region II)   
 

 

 
 

 

 A 

B 

C 

II 

A) Large “azimuthal” loop 

B) Smallish loop from  

region II to outside 

 (where B=0) 

C) Small loop in region II 

D) Like A, but perp to page 

E) Something entirely different 
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Which Amperian loop would you draw to learn 

something useful about B anywhere? 

K  

x 

z 

ŷ



Which Amperian loops are useful  

to learn about B(x,y,z) somewhere?  



An electron is moving in a straight line with constant 

speed v. What approach would you choose to 

calculate the B-field generated by this electron? 

A) Biot-Savart 

B) Ampere’s law 

C) Either of the above. 

D) Neither of the above. 

e- 

v 



BOUNDARY CONDITIONS 



Choose boundary conditions 

When you are done with p. 1:  

Choose all of the following statements that are 

implied if                      for any/all closed surfaces 0 adB


(I) 

(II)                   

(III)   

0 B




Babove
//  Bbelow

//

  belowabove BB

A) (I) only 

B) (II) only 

C) (III) only 

D) (I) and (II) only 

E) (I) and (III) only 

5.28 



I have a boundary sheet, and would like to 
learn about the change (or continuity!) of 
B(parallel) across the boundary.  

Am I going to need to know about 

A) 

B) 

C) ??? 

Ñ´B

B(above) 

B//(above) 

Ñ·B
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If B=B0 in the +x direction just RIGHT of the sheet, 

what can you say about B just LEFT of the sheet? 

K  

x 

z 

ŷ

B0 

A) +x direction 

B) -x direction 

C) +z direction 

D) -z direction 

E) Something else! 



In general, which of the following are 

continuous as you move past a 

boundary? 

5.28
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A)  A        B) Not all of A, just Aperp 

C) Not all of A, just A// 

 D) Nothing is guaranteed to be 

continuous regarding A 


