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As shown on the left an object has a charge 

(Qobj = +5.97 mC) and a mass (mobj = 0.446 kg) 

is moving with a velocity  

(vobj⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 7.61 x 104  m s⁄  (+i)̂).  When the object is a 

distance (d = 9.21 x 10−2 m) from a current 
carrying wire, what is the magnetic force acting on 
the object due to the presence of the current 
(iwire = 47.5 A) flowing in the wire going in the 

((−j)̂) direction? 
 

 
A. 4.69 x 10−2 N (−j)̂ C. 𝟒. 𝟔𝟗 𝐱 𝟏𝟎−𝟐 𝐍 (+𝐣)̂ 
    
B. 1.47 x 10−1 N (−j)̂ D. 1.47 x 10−1 N (+j)̂ 

 

 

𝐅𝐁
⃗⃗⃗⃗ = 𝐐𝐨𝐛𝐣𝐯𝐨𝐛𝐣⃗⃗ ⃗⃗ ⃗⃗  ⃗ 𝐱 𝐁𝐰𝐢𝐫𝐞

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗   

 

𝑩𝒘𝒊𝒓𝒆
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ =

𝝁𝟎𝒊𝒘𝒊𝒓𝒆

𝟐𝝅𝒅
 (⨂)̂  

 

𝑭𝑩
⃗⃗⃗⃗  ⃗

= 𝑸𝒐𝒃𝒋𝒗𝒐𝒃𝒋

𝝁𝟎𝒊𝒘𝒊𝒓𝒆

𝟐𝝅𝒅
((+𝒊)̂ 𝒙 (⨂)̂ ) 

   

𝑭𝑩
⃗⃗⃗⃗  ⃗ =

(+𝟓. 𝟗𝟕 𝒙 𝟏𝟎−𝟑 𝑪)(𝟕. 𝟔𝟏 𝒙 𝟏𝟎𝟒  𝒎 𝒔⁄ )(𝟒𝝅 𝒙 𝟏𝟎−𝟕  𝑻 𝒎
𝑨⁄ )(𝟒𝟕. 𝟓 𝑨)

𝟐𝝅(𝟗. 𝟐𝟏 𝒙 𝟏𝟎−𝟐 𝒎)
(+𝒋)̂  

 

𝑭𝑩
⃗⃗⃗⃗  ⃗ =

 𝟐. 𝟕𝟏𝟐𝒙 𝟏𝟎−𝟐  𝑪 𝑻 𝒎𝟐

𝒔⁄

𝟓. 𝟕𝟖𝟕 𝒙 𝟏𝟎−𝟏 𝒎
(+𝒋)̂  = 𝟒. 𝟔𝟗 𝒙 𝟏𝟎−𝟐 𝑵 (+𝒋)̂  

 
So, the correct answer is C ! 

 
 
 
 
 
 
 
 



 
A circular coil has (NCoil = 300 turns) and 
(RCoil = 0.125 m) and carries a current 
(iCoil = 23.7 A) .  At the center of the coil is a 
point P.  Nearby there is a solenoid with 
(NSolenoid = 550 turns)  
(LSolenoid = 0.330 m) , and carrying a current 
(iSolenoid = 16.1 A) .  The situation is shown 
on the right.  What is the resulting magnetic 
field due to both the coil and the solenoid at 
point P? 

 
 

 
A. 4.94 x 10−2 T @ 46.2° above (−i)̂ C. 4.94 x 10−2 T @ 46.2° above (+i)̂ 
    
B. 𝟒. 𝟗𝟒 𝐱 𝟏𝟎−𝟐 𝐓 @ 𝟒𝟔. 𝟐° 𝐛𝐞𝐥𝐨𝐰 (−𝐢)̂ D. 4.94 x 10−2 T @ 46.2° below (+i)̂ 

 

 

 

On the left we draw in the magnetic fields 
created by these currents. 
 

𝑩𝑷
⃗⃗ ⃗⃗  ⃗ = 𝑩𝑺𝒐𝒍𝒆𝒏𝒐𝒊𝒅

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  + 𝑩𝑪𝒐𝒊𝒍
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗   

 

𝑩𝑺𝒐𝒍𝒆𝒏𝒐𝒊𝒅
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  =

𝝁𝟎𝑵𝑺𝒐𝒍𝒆𝒏𝒐𝒊𝒅𝒊𝑺𝒐𝒍𝒆𝒏𝒐𝒊𝒅

𝑳𝑺𝒐𝒍𝒆𝒏𝒐𝒊𝒅

(−𝒊)̂ 
  

 
My original solution is in error as the magnetic field created in the circular coil should go down and 

not up as my first diagram indicated.  So this changes the answer to below (−𝐢)̂ instead of my 

original above (−𝐢)̂ answer.  So I will give credit to either above or below (−𝐢)̂ 
 

𝑩𝑺𝒐𝒍𝒆𝒏𝒐𝒊𝒅
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  =

(𝟒𝝅 𝒙 𝟏𝟎−𝟕  𝑻 𝒎
𝑨⁄ )(𝟓𝟓𝟎)(𝟏𝟔. 𝟏 𝑨)

𝟎. 𝟑𝟑𝟎 𝒎
(−𝒊)̂ =

𝟏. 𝟏𝟑 𝒙 𝟏𝟎−𝟐𝑻 𝒎

𝟎. 𝟑𝟑𝟎 𝒎
(−𝒊)̂ 

 

𝑩𝑺𝒐𝒍𝒆𝒏𝒐𝒊𝒅
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 𝟑. 𝟒𝟐 𝒙 𝟏𝟎−𝟐 𝑻 (−𝒊)̂ 

 



𝑩𝑪𝒐𝒊𝒍
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ =

𝝁𝟎𝑵𝑪𝒐𝒊𝒍𝒊𝑪𝒐𝒊𝒍

𝟐𝑳𝑪𝒐𝒊𝒍

(+𝒋)̂ =
(𝟒𝝅 𝒙 𝟏𝟎−𝟕  𝑻 𝒎

𝑨⁄ )(𝟑𝟎𝟎)(𝟐𝟑. 𝟕 𝑨)

𝟐(𝟎. 𝟏𝟐𝟓 𝒎)
(+𝒋)̂ =

𝟖. 𝟗𝟑 𝒙 𝟏𝟎−𝟑𝑻 𝒎

𝟎. 𝟐𝟓𝟎 𝒎
(+𝒋)̂ 

 

𝑩𝑪𝒐𝒊𝒍
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ = 𝟑. 𝟓𝟕 𝒙 𝟏𝟎−𝟐 𝑻  (+𝒋)̂ 

 

𝑩𝑷
⃗⃗ ⃗⃗  ⃗ = 𝑩𝑺𝒐𝒍𝒆𝒏𝒐𝒊𝒅

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  + 𝑩𝑪𝒐𝒊𝒍
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ = 𝟑. 𝟒𝟐 𝒙 𝟏𝟎−𝟐 𝑻 (−𝒊)̂ + 𝟑. 𝟓𝟕 𝒙 𝟏𝟎−𝟐 𝑻  (+𝒋)̂ 

 

𝑩𝑷 = √𝑩𝑺𝒐𝒍𝒆𝒏𝒐𝒊𝒅
𝟐 + 𝑩𝑪𝒐𝒊𝒍

𝟐 = √(𝟑. 𝟒𝟐 𝒙 𝟏𝟎−𝟐 𝑻)𝟐 + (𝟑. 𝟓𝟕 𝒙 𝟏𝟎−𝟐 𝑻)𝟐 

 

𝑩𝑷 = √𝟏. 𝟏𝟕𝟎 𝒙 𝟏𝟎−𝟑 𝑻𝟐 + 𝟏. 𝟐𝟕𝟒 𝒙 𝟏𝟎−𝟑 𝑻𝟐 = √𝟐. 𝟒𝟒𝟒 𝒙 𝟏𝟎−𝟑 𝑻𝟐 = 𝟒. 𝟗𝟒 𝒙 𝟏𝟎−𝟐 𝑻 
 

𝜽 = 𝒕𝒂𝒏−𝟏 (
𝑩𝑪𝒐𝒊𝒍

𝑩𝑺𝒐𝒍𝒆𝒏𝒐𝒊𝒅
) = 𝒕𝒂𝒏−𝟏 (

𝟑. 𝟓𝟕 𝒙 𝟏𝟎−𝟐 𝑻

𝟑. 𝟒𝟐 𝒙 𝟏𝟎−𝟐 𝑻
) = 𝒕𝒂𝒏−𝟏(𝟏. 𝟎𝟒𝟒) = 𝟒𝟔. 𝟐° 

 

𝑩𝑷
⃗⃗ ⃗⃗  ⃗ = 𝟒. 𝟗𝟒 𝒙 𝟏𝟎−𝟐 𝑻 @ 𝟒𝟔. 𝟐° 𝒂𝒃𝒐𝒗𝒆 (−𝒊)̂  

 
So, the correct answer is A ! 

 

You want a uniform magnetic field (BUniform
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 0.0478 T (+i)̂) .  You decide to use a solenoid.  The 

solenoid has a turns per length ratio (n = 1.20 x 104 turns
m⁄ ) .  The ends of the solenoid lie on your 

right and left.  At the top of the solenoid, what is the current and its direction 
(In or Out of the page)needed to produce this magnetic field? 
 
A. 3.17 A (⨂)̂  C. 0.32  A (⨂)̂  
    
B. 𝟑. 𝟏𝟕 𝐀 (⨀)̂  D. 0.32 A (⨀)̂  

 

 
𝑩𝑺𝒐𝒍𝒆𝒏𝒐𝒊𝒅 = 𝝁𝟎𝒏𝒊 

Solve for current 

𝒊 =
𝑩𝑺𝒐𝒍𝒆𝒏𝒐𝒊𝒅

𝝁𝟎𝒏
=

𝟎. 𝟎𝟒𝟕𝟖 𝑻 

(𝟒𝝅 𝒙 𝟏𝟎−𝟕  𝑻 𝒎
𝑨⁄ )(𝟏. 𝟐𝟎 𝒙 𝟏𝟎𝟒 𝒕𝒖𝒓𝒏𝒔

𝒎⁄ )
=

𝟎. 𝟎𝟒𝟕𝟖 𝑻 

𝟏. 𝟓𝟎𝟖 𝒙 𝟏𝟎−𝟐  𝑻 𝑨⁄
= 𝟑. 𝟏𝟕 𝑨 

 

To get magnetic field pointing to the right (+𝐢)̂ the current at the top must come out of paper! 
 
So, the correct answer is B ! 

 
 
 
 
 



 

On the left is a set of currents and an 
Amperian Loop.  What is the magnitude of 

the expression ∮ B⃗⃗ ∙ dS⃗  calculated around 
the Amperian Loop? 

 

 
A. 4.00 x 10−5 T m C. 2.86 x 10−5 T m 
    
B. 1.49 x 10−5 T m D. 𝟔. 𝟓𝟐 𝐱 𝟏𝟎−𝟔 𝐓 𝐦 

 

 
Ampere’s Law tells us 
 

∮ �⃗⃗� ∙ 𝒅�⃗⃗� = 𝝁𝟎𝒊𝒆𝒏𝒄𝒍𝒐𝒔𝒆𝒅 

 
The diagram on the right shows which 
currents are “enclosed”  So we can 
evaluate the integral as 
 
 

 

 

 

∮ �⃗⃗� ∙ 𝒅�⃗⃗� = 𝝁𝟎𝒊𝒆𝒏𝒄𝒍𝒐𝒔𝒆𝒅 = 𝝁𝟎(𝟔. 𝟕𝟎 𝑨 + 𝟐. 𝟎𝟕 𝑨 − 𝟖. 𝟑𝟑 𝑨 − 𝟓. 𝟔𝟑𝑨) = 𝝁𝟎(−𝟓. 𝟏𝟗𝑨) 

 
Minus sign is directional, not needed for magnitude. 
 

∮ �⃗⃗� ∙ 𝒅�⃗⃗� = (𝟒𝝅 𝒙 𝟏𝟎−𝟕  𝑻 𝒎
𝑨⁄ )(𝟓. 𝟏𝟗𝑨) = 𝟔. 𝟓𝟐 𝒙 𝟏𝟎−𝟔 𝑻 𝒎 

 
So, the correct answer is D ! 

 
 
 
 
 



There are two wires as shown on the right.  Wire A has 
length (LA = 10.0 m) and is carrying current  
(iA = 23.5 A) which is going down as shown.  Wire B 
has length (LB = 25.0 m) and is carrying current  
(iB = 17.8 A) which is coming out of the paper as 
shown.  Wire B is a distance (d = 15.7 m) to the left of 
wire A.  What is the magnitude of the magnetic force 
wire B exerts on wire A?  

 

 
A. 2.09 x 10−4 N C. 1.33 x 10−4 N 
    
B. 𝟎. 𝟎𝟎 𝐱 𝟏𝟎𝟎 𝐍 D. 5.33 x 10−5 N 

 

 

𝑭𝑩𝑩→𝑨
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝒊𝑨𝑳𝑨

⃗⃗ ⃗⃗  𝒙 𝑩𝑩
⃗⃗ ⃗⃗  ⃗ 

Here is what the magnetic field of B looks like 

 
As we can see 𝑳𝑨

⃗⃗ ⃗⃗  is parallel to 𝑩𝑩
⃗⃗ ⃗⃗  ⃗ at that point, so 𝑳𝑨

⃗⃗ ⃗⃗  𝒙 𝑩𝑩
⃗⃗ ⃗⃗  ⃗ = 𝟎 

 

𝑭𝑩𝑩→𝑨
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝟎 

 
So, the correct answer is B ! 
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