
 
Quiz Average 3.20 Quiz High Score 6  

 
PH 221 Quiz # 06 (10 pts) Name Solution 

 

 
An object has a charge (Q = −5.67 mC) , a mass (m = 9.87 x 10−4 kg) , and is traveling with a 

velocity (v = 1.38 x 103  m s⁄  (East)̂ ) .  The object enters a magnetic field described by  

B⃗⃗ = 4.08 x 10−3 T (South)̂  .  What is the magnetic force that acts on the object? 
 
A. 𝟑. 𝟏𝟗 𝐱 𝟏𝟎−𝟐 𝐍 (𝐔𝐩)̂ C. 3.23 x 101 N (Down)̂  
    
B. 3.23 x 101 N (Up)̂ D. 3.19 x 10−2 N (Down)̂  

 

 

𝑭𝑩
⃗⃗⃗⃗  ⃗ = 𝑸�⃗⃗�  𝒙 �⃗⃗� = (−𝟓. 𝟔𝟕 𝒙 𝟏𝟎−𝟑 𝑪) ((𝟏. 𝟑𝟖 𝒙 𝟏𝟎𝟑  𝒎 𝒔⁄  (𝑬𝒂𝒔𝒕)̂ ) 𝒙 (𝟒. 𝟎𝟖 𝒙 𝟏𝟎−𝟑 𝑻 (𝑺𝒐𝒖𝒕𝒉)̂ ) ) 

 

𝑭𝑩
⃗⃗⃗⃗  ⃗ = (−𝟓. 𝟔𝟕 𝒙 𝟏𝟎−𝟑 𝑪)(𝟏. 𝟑𝟖 𝒙 𝟏𝟎𝟑  𝒎 𝒔⁄  )  (𝟒. 𝟎𝟖 𝒙 𝟏𝟎−𝟑 𝑻 )((𝑬𝒂𝒔𝒕)̂  𝒙 (𝑺𝒐𝒖𝒕𝒉)̂  ) 

 

𝑭𝑩
⃗⃗⃗⃗  ⃗ = −𝟑. 𝟏𝟗 𝒙 𝟏𝟎−𝟐 𝑵 (𝑫𝒐𝒘𝒏)̂ = 𝟑. 𝟏𝟗 𝒙 𝟏𝟎−𝟐 𝑵 (𝑼𝒑)̂ 

 
 
So, the correct answer is A ! 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

An ion has a charge (Q = +4.80 x 10−19 C) and a 
mass (m = 4.45 x 10−25 kg) .  The ion is traveling 

with a velocity (v⃗ = 6.21 x 104  m s⁄  (−i)̂).  The 

ion enters a magnetic field (B⃗⃗ = 0.705 T (−j)̂) .  

What is the magnitude and direction of an electric 
field which would need to be added to this 
situation to cause the ion to travel in a straight line 
undeflected? 

 

 
A. 8.81 x 104  N C⁄  (⨀)̂  C. 8.81 x 104  N C⁄  (⨂)̂  

    
B. 4.38 x 104  N C⁄  (⨀)̂  D. 𝟒. 𝟑𝟖 𝐱 𝟏𝟎𝟒  𝐍 𝐂⁄  (⨂)̂  

 

 

𝑭𝑩
⃗⃗⃗⃗  ⃗ = 𝑸�⃗⃗�  𝒙 �⃗⃗� = (+𝟒. 𝟖𝟎 𝒙 𝟏𝟎−𝟏𝟗 𝑪) ((𝟔. 𝟐𝟏 𝒙 𝟏𝟎𝟒  𝒎 𝒔⁄  (−𝒊)̂) 𝒙 (𝟎. 𝟕𝟎𝟓 𝑻 (−𝒋)̂) ) 

 

𝑭𝑩
⃗⃗⃗⃗  ⃗ = 𝟐. 𝟏𝟎 𝒙 𝟏𝟎−𝟏𝟒 𝑵 (⨀)̂  

 
To be undeflected,  

𝑭𝑬
⃗⃗ ⃗⃗  = 𝑸�⃗⃗� = −𝑭𝑩

⃗⃗⃗⃗  ⃗ = −𝟐. 𝟏𝟎 𝒙 𝟏𝟎−𝟏𝟒 𝑵 (⨀)̂ = 𝟐. 𝟏𝟎 𝒙 𝟏𝟎−𝟏𝟒 𝑵 (⨂)̂  
 

�⃗⃗� =
𝟐. 𝟏𝟎 𝒙 𝟏𝟎−𝟏𝟒 𝑵 (⨂)̂

𝑸
=

𝟐. 𝟏𝟎 𝒙 𝟏𝟎−𝟏𝟒 𝑵 (⨂)̂

+𝟒. 𝟖𝟎 𝒙 𝟏𝟎−𝟏𝟗 𝑪
= 𝟒. 𝟑𝟖 𝒙 𝟏𝟎𝟒  𝑵 𝑪⁄  (⨂)̂  

 
So, the correct answer is D ! 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



An object has a mass (m = 9.06 x 10−2 kg) and a 
charge (Q = +3.96 x 10−2 C) is moving around a 
circle with radius (R = 0.698 m) which sits inside a 

magnetic field (B⃗⃗ = 0.666 T (⨀)̂ ) as shown on the 

right.  How long does it take the object to complete 
one revolution around the circle and does it go 
Clockwise or Counter-Clockwise around the circle?  

 

 
A. 21.6 s, Counter-Clockwise C. 15.1 s, Counter-Clockwise 
    
B. 𝟐𝟏. 𝟔 𝐬, Clockwise D. 15.1 s, Clockwise 

 

 
For the object to make a circular revolution, the magnetic force must point into the center of the 
circle.  Consider the object at the 6 o’clock position, using the magnetic force equation and 
recalling the charge is positive 
 

𝑭𝑩
⃗⃗⃗⃗  ⃗ = 𝑸�⃗⃗�  𝒙 �⃗⃗�  

 
The velocity at the 6 o’clock position must point to the left, so the direction of rotation is 
Clockwise!  The period can be found from: 
 

𝒗 =
𝟐𝝅𝑹

𝑻
 

And 

𝒒𝒗𝑩 =
𝒎𝒗𝟐

𝑹
 

Solve both of these for 
𝒗

𝑹
 and set them equal 

 
𝒗

𝑹
=

𝟐𝝅

𝑻
=

𝑸𝑩

𝒎
 

Solve for period 

𝑻 =
𝟐𝝅𝒎

𝑸𝑩
=

𝟐𝝅(𝟗. 𝟎𝟔 𝒙 𝟏𝟎−𝟐 𝒌𝒈)

(𝟑. 𝟗𝟔 𝒙 𝟏𝟎−𝟐 𝑪)(𝟎. 𝟔𝟔𝟔 𝑻)
=

𝟎. 𝟓𝟔𝟗𝟑 𝒌𝒈

𝟐. 𝟔𝟑𝟕 𝒙 𝟏𝟎−𝟐 𝑪 𝑻
= 𝟐𝟏. 𝟔 𝒔 

 
So, the correct answer is B ! 

 
 
 
 
 
 
 
 



A straight piece of wire has length (L = 1.67 m) , mass (m = 0.124 kg) and lies along the East-West 
direction.  The horizontal component of the Earth’s magnetic field at this location is given as  

(BEHoriz
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  = 4.56 x 10−5 T (North)̂ ) .  How much current and in which direction must it be going to 

have the wire “Float” above the ground? 
 
A. 6.25 x 10−5 A, To the West C. 6.25 x 10−5 A, To the East 
    
B. 1.60 x 104 A, To the West D. 𝟏. 𝟔𝟎 𝐱 𝟏𝟎𝟒 𝐀, To the East 

 

 
For the wire to “Float” the magnetic force must act Up against gravity which of course acts Down. 
 

𝑭𝑩
⃗⃗⃗⃗  ⃗ = 𝒊�⃗⃗�  𝒙 �⃗⃗� = 𝒊𝑳𝑩 ((? )̂ 𝒙 (𝑵𝒐𝒓𝒕𝒉)̂ ) = 𝒊𝑳𝑩 (𝑼𝒑)̂ 

 

(𝑬𝒂𝒔𝒕)̂  𝒙 (𝑵𝒐𝒓𝒕𝒉)̂ = (𝑼𝒑)̂ 
So current must go to the East! 

𝒊𝑳𝑩 = 𝒎𝒈 
 

𝒊 =
𝒎𝒈

𝑳𝑩
=

(𝟎. 𝟏𝟐𝟒 𝒌𝒈) (𝟗. 𝟖𝟎 𝒎
𝒔𝟐⁄ )

(𝟏. 𝟔𝟕 𝒎)(𝟒. 𝟓𝟔 𝒙 𝟏𝟎−𝟓 𝑻)
=

𝟏. 𝟐𝟏𝟓𝟐 
𝒌𝒈

𝒔𝟐⁄

𝟕. 𝟔𝟏𝟓𝟐 𝒙 𝟏𝟎−𝟓
= 𝟏. 𝟔𝟎 𝒙 𝟏𝟎𝟒 𝑨 

 
So, the correct answer is D ! 

 

 

A particle has a mass (m = 5.31 x 10−3 kg) , a 
charge (+0.492 C) , and is traveling with a 
velocity  

(v⃗ = 7.79 x 102  m s⁄  @37.0° below (+i)̂) as 

shown on the left.  The particle enters a 

magnetic field (B⃗⃗ = 0.318 T (+i)̂) .  The 

magnetic force that occurs results in the 
particle following a helical path.  What is the 
radius of the helix? 

 

 
A. 21.1 m C. 𝟏𝟓. 𝟗 𝐦 
    
B. 26.4 m D. 31.8 m 

 

 

𝑹 =
𝒎𝒗𝒔𝒊𝒏(𝜽)

𝑸𝑩
=

(𝟓. 𝟑𝟏 𝒙 𝟏𝟎−𝟑 𝒌𝒈)(𝟕. 𝟕𝟗 𝒙 𝟏𝟎𝟐  𝒎 𝒔⁄ ) 𝒔𝒊𝒏(𝟑𝟕. 𝟎°)

(𝟎. 𝟒𝟗𝟐 𝑪)(𝟎. 𝟑𝟏𝟖 𝑻)
=

𝟐. 𝟒𝟖𝟗 
𝒌𝒈 𝒎

𝒔⁄

𝟏. 𝟓𝟔𝟓 𝒙 𝟏𝟎−𝟏 𝑪 𝑻
 

 
𝑹 = 𝟏𝟓. 𝟗 𝒎 

So, the correct answer is C ! 
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