
Name________________________________________ 

Physics 111 Quiz #2, January 18, 2019 

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. Suppose that you have the distribution of charges shown below.  At what position (or positions) 
expressed in terms of the variable  d , would the electric field be zero? Take the origin of the 
coordinate system to be located at the  +Q charge. 

 

 

 

 

 

  

Enet = E+ − E− =
kQ
x2 − k Q
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x − d( )2 = 0→ kQ
x2 = kQ

2 x − d( )2 → x2 = 2 x − d( )2

± 2 x − d( ) = x →
2 x − d( ) = x → x = 2

2 −1
d = 3.4d

− 2 x − d( ) = x → x = 2
2 +1
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 So,   x = 3.4d and   x = 0.6d , but the only physical solution is   x = 3.4d . 
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Suppose that you have an insulated rope suspended from the ceiling.  The insulated rope has a length 
  L = 27cm .  At the end of the insulated rope a   250g ball is suspended and a charge   −78µC has been 
placed on the ball.   At some point in time an external electric field is turned on and the ball moves into 
the position shown below.  When equilibrium is achieved the insulated rope makes θ = 240  an angle of 
with respect to the vertical.  

 

 

 

 

 

2.  What is the direction of the external electric field? 

a.  The electric field points horizontally across the page and points left to right. 

b.  The electric field points horizontally across the page and points right to left. 

c.  The electric field points vertically and points from the top to bottom of the page.  

d.  The electric field points vertically and points from the bottom to top of the page. 

e.  The electric filed has both horizontal and vertical components but the exact direction cannot be 
determined. 

 

3.  What magnitude of the assumed constant external electric field would produce this situation? 

 

  

Fx : Fe − FT sinθ = 0→ qE = FT sinθ → qE = mg
cosθ

⎛
⎝⎜

⎞
⎠⎟

sinθ → E =∑ mg
q

tanθ

Fy : FT cosθ − FT = 0→ FT = mg
cosθ∑

∴E = mg
q

tanθ =
0.250kg × 9.8 m

s2

78×10−6C
tan24 = 1.7 ×104 N

C
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F = qvB sinθ
F = IlB sinθ
τ = NIABsinθ = µB sinθ
PE = −µBcosθ

B = µ 0I
2πr

ε induced = −N ΔφB
Δt

= −N
Δ BA cosθ( )

Δt

c = fλ = 1
εoµo

S t( ) = energy
time× area

= cεoE
2 t( ) = c B

2 t( )
µ0

I = Savg = 1
2 cεoEmax

2 = c Bmax
2

2µ0

P = S
c
= Force
Area

S = So cos
2θ

v = 1
εµ

= c
n

θinc = θrefl

n1 sinθ1 = n2 sinθ2
1
f
= 1
do

+ 1
di

M = hi
ho

= − di
do

Mtotal = Mi
i=1

N

∏

Sout = Sine
− µixi

i
∑

HU = µw − µm

µw
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F = k Q1Q2

r2
r̂

!
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!
F
q
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!
F = Δ!p

Δt
=
Δ mv( )
Δt

= m!a
!
F = −k!y
!
FC = m v2

R
r̂

W = ΔKE = 1
2 m vf

2 − vi
2( ) = −ΔPE

PEgravity = mgy

PEspring = 1
2 ky

2

!
A = Ax

2 + Ay
2

φ = tan−1 Ay

Ax
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!vf =
!vi +
!at

vf
2 = vi

2 + 2aΔx
!x f =
!xi +
!vit + 1

2
!at 2
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