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PH 202 Quiz # 06 (10 pts) Name Solution 

 

 

 

On the left you see a coil that can rotate either clockwise or 
counter-clockwise about an axis that goes in and out of the 
plane of the paper.  As shown the current going around this 
coil goes up and to the left on the side of the coil in front of 
the screen.  Obviously, the current would go into the screen at 
the top left, and out of the screen at the bottom right and it 
would go from top left down to bottom right behind the 
screen.  The magnetic field is going to the right as shown and 
has a magnitude of 150. T.  It makes an angle ϕ = 35.0° 
between the magnetic field and the surface of the coil as 
shown.  The area of the coil is A = 4.76 x 10−3 m2 and it 
contains 679 turns of wire which is carrying a current of 
7.98 A.  What is the magnitude and direction of the torque 
created on the coil by the magnetic field? 

 

 
A. 3.17 x 103m N (CŴ) C. 𝟑. 𝟏𝟕 𝐱 𝟏𝟎𝟑𝐦 𝐍 (𝐂𝐂𝐖̂) 

    
B. 2.22 x 103m N (CŴ) D. 2.22 x 103m N (CCŴ) 

 

 

𝝉⃗ = 𝝁⃗⃗  𝒙 𝑩⃗⃗ = 𝑵𝒊𝑨⃗⃗  𝒙 𝑩⃗⃗  

 
As shown above the right-hand rule puts the area down to the left.  The cross product therefore 
results in a counter-clockwise rotation as shown.  So, we see the coil will rotate counter-clockwise.  
The magnitude of the torque is  

𝝉 = 𝑵𝑰𝑨𝑩𝐬𝐢𝐧(𝜽𝝁𝑩) = 𝑵𝑰𝑨𝑩𝐬𝐢𝐧(𝟗𝟎° + 𝝓) 

 

𝝉 = (𝟔𝟕𝟗)(𝟕. 𝟗𝟖 𝑨)(𝟒. 𝟕𝟔 𝒙 𝟏𝟎−𝟑𝒎𝟐)(𝟏𝟓𝟎. 𝑻) 𝐬𝐢𝐧(𝟗𝟎° + 𝟑𝟓. 𝟎°) 
 

𝝉 = (𝟑. 𝟖𝟕 𝒙 𝟏𝟎𝟑𝒎 𝑵) 𝐬𝐢𝐧(𝟏𝟐𝟓. 𝟎°) = 𝟑. 𝟏𝟕 𝒙 𝟏𝟎𝟑𝒎 𝑵 
 
So, the correct answer is C ! 



 
A 1000.m length of a power line exists in a north-south direction.  It is carrying a current of 

360. A (Nortĥ).  The Earth’s magnetic field in this area is measured to be  

BEarth
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 1.75 x 10−5 T @ 63.0° (Nortĥ) of (East̂).  What is the magnitude and direction of the 

magnetic force acting on the wire? 
 
A. 6.30 N (Down)̂  C. 𝟐. 𝟖𝟔 𝐍 (𝐃𝐨𝐰𝐧)̂  
    
B. 13.9 N  (Up)̂ D. 5.61 N (Up)̂ 

 

 

 
Pictured above is the situation as described in the problem.  The magnetic force is found from: 
 

𝑭𝑩
⃗⃗⃗⃗  ⃗ = 𝒊𝑳⃗⃗  𝒙 𝑩⃗⃗  

The magnitude is found from: 

|𝑭𝑩
⃗⃗⃗⃗  ⃗| = 𝒊𝑳𝑩𝐬𝐢𝐧(𝜽) = 𝒊𝑳𝑩 𝐬𝐢𝐧(𝟗𝟎° − 𝝓) = 𝒊𝑳𝑩 𝐬𝐢𝐧(𝟗𝟎° − 𝟔𝟑. 𝟎°) 

 

|𝑭𝑩
⃗⃗⃗⃗  ⃗| = (𝟑𝟔𝟎.𝑨)(𝟏𝟎𝟎𝟎.𝒎)(𝟏. 𝟕𝟓 𝒙 𝟏𝟎−𝟓 𝑻) 𝐬𝐢𝐧(𝟐𝟕. 𝟎°) = 𝟐. 𝟖𝟔 𝑵 

 
Now using the Right-Hand Rule for Cross Products, and the coordinates presented in the diagram 
 

(𝑵𝒐𝒓𝒕𝒉)̂  𝒙 (𝟔𝟑. 𝟎° (𝐍𝐨𝐫𝐭𝐡̂) 𝐨𝐟 (𝐄𝐚𝐬𝐭̂))
̂

= (𝑫𝒐𝒘𝒏)̂  

 
So, the correct answer is C ! 

 
 
 
 
 
 
 
 
 
 
 



 
Two long straight wires are shown below.  Wire 1 has a current i1 = 12.8 A going to the left as 
shown.  Wire 2 has a current i2 = 22.3 A going to the right.  What is the magnitude and direction of 
the magnetic field at Point A located a distance d1 = 1.92 x 10−1 m below wire 1, and it is a distance 
d2 = 3.74 x 10−1 m above wire 2? 

 
 
A. 1.41 x 10−6 T (⊗̂) C. 2.53 x 10−5 T (⊗̂) 

    
B. 1.41 x 10−6 T (⊙̂) D. 𝟐. 𝟓𝟑 𝐱 𝟏𝟎−𝟓 𝐓 (⊙̂) 

 

 
For a long straight wire magnetic field is calculated by: 
 

𝑩𝑳𝒐𝒏𝒈 𝑺𝒕𝒓𝒂𝒊𝒈𝒉𝒕 𝑾𝒊𝒓𝒆
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ =

𝝁𝟎𝒊

𝟐𝝅𝒓
 (𝑹𝑻 − 𝑯𝒂𝒏𝒅 𝑹𝒖𝒍𝒆̂ ) 

Using the law of Superposition  
 

𝑩𝑨
⃗⃗⃗⃗  ⃗ = 𝑩𝟏𝑨

⃗⃗ ⃗⃗ ⃗⃗  ⃗ + 𝑩𝟐𝑨
⃗⃗ ⃗⃗ ⃗⃗  ⃗ =

𝝁𝟎𝒊𝟏
𝟐𝝅𝒅𝟏

  (⊙̂)  +
𝝁𝟎𝒊𝟐
𝟐𝝅𝒅𝟐

 (⊙̂)  =
𝝁𝟎

𝟐𝝅
(
𝒊𝟏
𝒅𝟏

+
𝒊𝟐
𝒅𝟐

) (⊙̂) 

 

𝑩𝑨
⃗⃗⃗⃗  ⃗ =

𝝁𝟎

𝟐𝝅
(
𝒊𝟏
𝒅𝟏

+
𝒊𝟐
𝒅𝟐

) (⊙̂) = (
𝟒 𝝅 𝒙 𝟏𝟎−𝟕  𝑻 𝒎

𝑨⁄

𝟐 𝝅
) (

𝟏𝟐. 𝟖 𝑨

𝟏. 𝟗𝟐 𝒙 𝟏𝟎−𝟏 𝒎
+

𝟐𝟐. 𝟑 𝑨

𝟑. 𝟕𝟒 𝒙 𝟏𝟎−𝟏 𝒎
) (⊙̂) 

 

𝑩𝑨
⃗⃗⃗⃗  ⃗ = (𝟐 𝒙 𝟏𝟎−𝟕  𝑻 𝒎

𝑨⁄ )(𝟔𝟔. 𝟔𝟕 𝑨 𝒎⁄ + 𝟓𝟗. 𝟔𝟑 𝑨 𝒎⁄ ) (⊙̂) 

 

𝑩𝑨
⃗⃗⃗⃗  ⃗ = (𝟐 𝒙 𝟏𝟎−𝟕  𝑻 𝒎

𝑨⁄ )(𝟏𝟐𝟔. 𝟑 𝑨 𝒎⁄ )  (⊙̂)  = 𝟐. 𝟓𝟐𝟔 𝒙 𝟏𝟎−𝟓 𝑻 (⊙̂) 

 
So, the correct answer is D ! 

 
 
 
 
 
 
 
 
 



 

On the right there is a circular coil with a radius, R = 0.850 m 
and has 2048 turns of wire.  At the center of the coil we 

measure a magnetic field BCoil
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 3.77 T  (⊙̂).  What is the 

magnitude of the current flowing through the coil and in which 
direction is it flowing to create that magnetic field. 

  

 
A. 𝟐. 𝟒𝟗 𝐱 𝟏𝟎𝟑 𝐀 (CCŴ) C. 2.49 x 103 A (CŴ) 

    
B. 7.82 x 103 A (CŴ) D. 7.82 x 103 A (CCŴ) 

 

 
Using the right-hand rule to create a magnetic field coming out of the paper at the center, the 
current must flow counter-clockwise.  The magnitude of current is found from  
 

𝑩𝑪𝒊𝒓𝒄𝒖𝒍𝒂𝒓 𝑪𝒐𝒊𝒍 =
𝝁𝟎𝑵𝒊

𝟐𝑹
 

Solve for current 
 

𝒊 =
𝟐𝑹𝑩

𝝁𝟎𝑵
=

𝟐(𝟎. 𝟖𝟓𝟎 𝒎)(𝟑. 𝟕𝟕 𝑻)

(𝟒𝝅 𝒙 𝟏𝟎−𝟕 𝑻 𝒎
𝑨⁄ )(𝟐𝟎𝟒𝟖)

=
𝟔. 𝟒𝟎𝟗 𝑻 𝒎

𝟐. 𝟓𝟕𝟒 𝒙 𝟏𝟎−𝟑 𝑻 𝒎
𝑨⁄

= 𝟐. 𝟒𝟗𝟎 𝒙 𝟏𝟎𝟑 𝑨 

 
So, the correct answer is A ! 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
Two wires are shown above.  Wire 1 carries a current i1 = 15.0 A straight out of the paper.  The wire 
has a length of L1 = 1.78 m.  Wire 2 carries a current i2 = 27.0 A going to the right.  The wire has a 
length of L2 = 4.92 m.  Wire 1 is located above wire 2 by a distance of d = 0.39 m.  What is the 
magnitude of the magnetic force that Wire 1 exerts on Wire 2. 
 
A. 3.70 x 10−4N B. 𝟎. 𝟎𝟎 𝐍 C. 1.02 x 10−3N  D. 1.82 x 10−3N  

 

 

 
The B field for Wire 1 is concentric circles going counter-clockwise as shown above.  The magnetic 
force of wire 1 on wire 2 is given by 

𝑭𝟏→𝟐
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝒊𝟐𝑳𝟐

⃗⃗⃗⃗ 𝒙 𝑩𝟏
⃗⃗⃗⃗  ⃗ 

Since 𝑩𝟏
⃗⃗⃗⃗  ⃗ is parallel to 𝑳𝟐

⃗⃗⃗⃗ , 𝑳𝟐
⃗⃗⃗⃗ 𝒙 𝑩𝟏

⃗⃗⃗⃗  ⃗ = 𝟎! 
 

So  𝑭𝟏→𝟐
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝒊𝟐𝑳𝟐

⃗⃗⃗⃗ 𝒙 𝑩𝟏
⃗⃗⃗⃗  ⃗ = 𝟎. 𝟎𝟎 𝑵 

 
So, the correct answer is B ! 
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