
Name________________________________________ 

Physics 111 Quiz #3, October 9, 2020 

Please show all work, thoughts and/or reasoning in order to receive partial credit.  The quiz is 

worth 10 points total. 

I affirm that I have carried out my academic endeavors with full academic honesty. 

____________________________ 

1. A charge +𝑞 (and mass 𝑚) is accelerated, from rest, through a potential difference 𝑉aquiring a 

velocity 𝑣  to the right across the page as shown below.  The charge +𝑞 then enters a region of 

uniform magnetic field �⃗⃗� oriented perpendicular to the velocity of the charge and pointing out of the 

page.  When the charge enters the magnetic field its motion will most likely approximate which of the 

following? 

 a. A circle of radius 𝑅 down the page. 

 b. A helix of radius 𝑅 down and out of the page. 

 c. A helix of radius 𝑅 up and into the page. 

 d. A circle of radius 𝑅 up the page 

 e.   A straight line as the charge is unaffected by the magnetic field. 

 

2. Suppose that the magnetic field were generated by a long 

straight wire in the plane of the paper located 1𝑚 away as 

shown on the right.  What magnitude and direction of current 

flowing in the wire would be needed to generate a 6.2𝜇𝑇 

magnetic field 1𝑚 away from the wire? 

 To get the magnetic field to point out of the page we need the 

current to flow from right to left across the page. 

 𝐵 =
𝜇𝑜𝐼

2𝜋𝑟
→ 𝐼 =

2𝜋𝑟𝐵

𝜇0
=

2𝜋×1𝑚×6.2×10−6𝑇

4𝜋×10−7𝑇𝑚
𝐴

= 31𝐴  
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Wire used to generate �⃗⃗� 

1𝑚 



3.   Suppose the wire were made out of gold (𝜌𝐴𝑢 = 19300 𝑘𝑔

𝑚3; 𝑚 = 197𝑔) with a length 𝐿 = 5𝑚 and 

diameter 4𝑚𝑚.  What would be the drift speed of charge carriers in the gold wire if gold donates one 

charge carrier per atom? 

 𝐼 = 𝑛𝑒𝐴𝑣𝑑 → 𝑣𝑑 =
𝐼

𝑛𝑒𝐴
=

31𝐴

5.9×1028𝑐ℎ𝑎𝑟𝑔𝑒 𝑐𝑎𝑟𝑟𝑖𝑒𝑟

𝑚3 ×1.6×10−19 𝐶
𝑐ℎ𝑎𝑟𝑔𝑒 𝑐𝑎𝑟𝑟𝑖𝑒𝑟

×𝜋(2×10−3𝑚)2
= 2.6 × 10−4𝑚

𝑠
 

 Where, 𝑛 =
𝜌

𝑚
𝑁𝐴 =

19300 𝑘𝑔

𝑚3

0.197
𝑘𝑔

𝑚𝑜𝑙

× 6.02 × 1023𝑎𝑡𝑜𝑚𝑠

𝑚𝑜𝑙
×

1 𝑐ℎ𝑎𝑟𝑔𝑒 𝑐𝑎𝑟𝑟𝑖𝑒𝑟

𝑎𝑡𝑜𝑚
= 5.9 × 1028𝑐ℎ𝑎𝑟𝑔𝑒 𝑐𝑎𝑟𝑟𝑖𝑒𝑟

𝑚3  

 

 

4. Suppose that you wanted this charge 𝑞 = +3𝑒 (and mass 𝑚 = 7𝑚𝑝) to travel in a circle of radius 

𝑅 = 40𝑐𝑚 through the magnetic field.  What potential difference 𝑉 would be required to accelerate 

the charge?  

 𝐹 = 𝑞𝑣𝐵 = 𝑚
𝑣2

𝑅
→ (

𝑞𝑅𝐵

𝑚
)

2
= 𝑣2 

𝑊 = −𝑞∆𝑉 = 𝑞𝑉 =
1

2
𝑚𝑣2 → 𝑣2 =

2𝑞𝑉

𝑚
 

 𝑣2 =
2𝑞𝑉

𝑚
=

𝑞2𝑅2𝐵2

𝑚2 → 𝑉 =
𝑞𝑅2𝐵2

2𝑚
=

3×1.6×10−19𝐶×(0.4𝑚)2(6.2×10−6𝑇)
2

2×7×1.67×10−27𝑘𝑔
= 1.3 × 10−4𝑉 = 0.1𝑚𝑉 

 

 

 

5. Instead of the situation above, suppose that you placed the wire (the one producing the magnetic 

field) in between the circular poles of a magnet with radius 𝑟 = 5𝑐𝑚 as shown below.  What 

magnetic field (magnitude and direction) would be needed for the wire to feel a magnetic force of 3𝑁 

directed up the page?  Assume that 𝑣𝑑is perpendicular to the external magnetic field and the current 

you calculated in part 2 is flowing in the wire. 

For the force up the page and the current flowing to the left, the 

magnetic field would point out of the page from the lower to the 

upper magnet. 

The magnetic field:  𝐹 = 𝐼𝐿𝐵 → 𝐵 =
𝐹

𝐼𝐿
=

3𝑁

31𝐴×0.1𝑚
= 0.97𝑇 
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F = qvBsin

F = IlBsin

 = NIABsin = B sin

PE= −B cos

B =
 0I

2r

 induced = −N
B
t

= −N
 BAcos( )

t

c = fl =
1

eomo

S t( ) =
energy

time´ area
= ceoE

2 t( ) = c
B2 t( )

m0

I = Savg = 1
2 ceoEmax

2 = c
Bmax

2

2m0

P =
S

c
=
Force

Area

S = So cos2 q

v =
1

em
=
c

n

qinc = qrefl

n1 sinq1 = n2 sinq2

1

f
=

1

do
+

1

di

M =
hi

ho
= -

di

do

M total = M i

i=1

N

Õ

Sout = Sine
- mixi

i

å

HU =
mw - mm

mw
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Physics 111 Equation Sheet 

Electric Forces, Fields and Potentials  Electric Circuits   Light as a Wave   

 

 

 

 

 

 

 

 

Magnetic Forces and Fields   

 

 

 

Light as a Particle & Relativity   Nuclear Physics  

Constants 

  

 

 

Misc. Physics 110 Formulae 

 

 

 

 

Geometry 

= neAvd 


