

Lab 3 – Electric Flux and Gauss’ Law					Ph 213  Spring 2022


In today’s lab we are going to investigate the relationship between Electric Charges, Electric Fields, and Flux.  Make sure you take good notes so you are prepared for the lab exam.

Part I – Electric Flux

Objective:
Flux is the amount of something that passes or flows across a surface. Electric flux is a measure of the electric field crossing a surface. In this activity, we will develop intuition for what causes this electric flux. We develop three ways to determine the electric flux into or out of an enclosed oval. In the next activity, electric flux is used with an important principle, Gauss's law, to determine the electric field caused by a continuous distribution of electric charges.

Procedure:
Working in groups of three go http://media.pearsoncmg.com/aw/aw_activphysics/activphys.html and select “Part VI:  Electricity and Magnetism”.  

Once there, click in to Exercise 11.7—Electric Flux

Simulations 1 and 2 on this page probably won’t work – so, go to minirov.info/ph213 and look under Week 3 for “Lab Sim 1” and “Lab Sim 2”.

Once you have opened up the Java simulations that will allow you to investigate the nature of Electric Flux through surfaces of various sizes and shapes answer the 9 questions in Exercise 11.7.  When you get to question 8, you are going to have to open up in GlowScript, the program at the end of the document.  In your lab book, for each question:
· First, answer the question as a group and write your answer in your individual lab books
· Only after you’ve attempted to answer the question fully as a group open up the “Advisor” and check the answer there.
· In your lab book, discuss how your original answer compares to the “Advisor’s” answer.  

Conclusion:
As a conclusion in your lab book list at least three things that you either learned, gained a better understanding of, or think that is important to know in order to understand the basic nature of the electric flux. 







Part 2 – Gauss’ Law

Objective:
Gauss law is a principle that can be used to determine the electric field caused by symmetric charge distributions. In this activity, we learn to use Gauss law to determine the electric field caused by a spherical distribution of electric charge.

Procedure:
On Mastering Physics in ActivPhysics open 11.8  Gauss’s Law.  Once again, the simulation won’t work – but this time, you are going to have to enter the program at the end of the document into GlowScript and run it.  Follow the same procedure as you did in Part 1 and answer the questions.

Conclusion:
In your lab book, list at least three things that you either learned, gained a better understanding of, or think that is important to know in order to understand the basic nature of Gauss’ Law


Part 3 – A Homogeneous Spherical charge distribution 
Part A
You have a homogeneous sphere of radius R and total charge –Q.  You drill a thin hole directly through a diameter of the sphere.    When you let go of a positron at one end of a hole, the positron oscillates back and forth through the diameter of the sphere.  Find the period of oscillation of the positron.

Part B
Can you still remember this question from PH212?  Extrapolate what you’ve learned about E-fields of a sphere above to the gravity-field of a massive sphere.  If we were to make a tunnel through a diameter of the Earth we could create a nearly energy free way in which to transport items from one side of the Earth to the other.  Calculate how long it would take for something to travel through such a tube to get from side of the earth to the other.

Part C
Assume a charged planet Earth and neglect gravity:  What would be the charge on planet earth in Part A that would result in the same period of oscillation that you calculated in Part B. 











Simulation code for questions 8 and 9 in Activity 1 and all questions in Activity 2:

Web VPython 3.2

### This program is the beginning of a replacement for ActivPhysics 
### Exercise 11.8 -- Gauss's Law.
### The program is not done yet, but it is done enough for LBCC Ph 213 Lab 3.
### Notice the slider at the bottom of the screen.  The slider changes 
### the radius of the yellow Gaussian Surface.  The blue sphere represents
### a solid sphere of charge where the charge is distributed homogeneously
### throughout the sphere.  - Greg Mulder 13.Aug.22  

myuniverse = canvas(range=1,width=250,height=250)

solidsphereofchargeradius = 0.5
solidsphereofcharge =sphere(radius=solidsphereofchargeradius,color=color.blue,opacity=.5)
gaussiansphere = sphere(radius=.3,color=color.yellow,opacity=.3)
strength = 2  #this is actually rho/epsilon    fluxval = s.value*strength
fluxlab = label(pos=vector(-.4,.8,0),text=f'flux=')

def S(s):
    
    if s.value < solidsphereofchargeradius:
        fluxlab.text=f'flux={strength*s.value:.02f}Nm^2/C'
    else:           
        fluxlab.text=f'flux={strength/2:.02f}Nm^2/C'
    gaussiansphere.radius = s.value
    #Eflux = 
slider( bind=S )

for x in arange(-1,1,.2):
    for y in arange(-1,1,.2):
        for z in arange(-1,1,.2):
           arrow(pos=vector(x,y,z),axis=vector(x,y,z)/sqrt(x**2+y**2+z**2)/15)

 


 


Lab 3 


–


 


Electric Flux and Gauss’ Law


 


 


 


 


 


Ph 213  Spring 202


2


 


 


 


In today’s lab we are going to investigate the relationship between Electric Charges, Electric 


Fields, and Flux.  Make sure you take good notes so you are prepared for the lab exam.


 


 


Part I 


–


 


Electric Flux


 


 


Objective:


 


Flux is the amount of 


something that passes or flows across a surface. Electric flux is a measure 


of the electric field crossing a surface. In this activity, we will develop intuition for what causes 


this electric flux. We develop three ways to determine the electric flux into 


or out of an enclosed 


oval. In the next activity, electric flux is used with an important principle, Gauss's law, to 


determine the electric field caused by a continuous distribution of electric charges.


 


 


Procedure:


 


Working in groups of three go 


http://medi


a.pearsoncmg.com/aw/aw_activphysics/activphys.html


 


and select “Part VI:  Electricity and Magnetism”.  


 


 


Once there, click in to Exercise 11.7


—


Electric Flux


 


 


Simulations 1 and 2 on this page probably won’t work 


–


 


so, go to minirov.info/ph213 and look 


under 


Week 3 for “Lab Sim 1” and “Lab Sim 2”.


 


 


Once you have opened up the Java simulations that will allow you to investigate the nature of 


Electric Flux through surfaces of various sizes and shapes answer the 


9


 


questions in Exercise 


11.7.  


When you get to question 8, you are going to have to ope


n up 


in GlowScr


ipt, the program 


at the end of the document.  


In your lab book, fo


r each question:


 


·


 


First, answer the question as a group and write your answer in your individual lab books


 


·


 


Only after you’ve attempted to answer the question fully as a group open up the 


“Advisor” and check the answer there.


 


·


 


In your lab book, discuss how yo


ur original answer compares to the “Advisor’s” answer.  


 


 


Conclusion:


 


As a conclusion in your lab book list at least three things that you either learned, gained a better 


understanding of, or think that is important to know in order to understand the basic nature of the 


electric flux. 


 


 


 


 


 


 


 




    Lab 3  –   Electric Flux and Gauss’ Law           Ph 213  Spring 202 2       In today’s lab we are going to investigate the relationship between Electric Charges, Electric  Fields, and Flux.  Make sure you take good notes so you are prepared for the lab exam.     Part I  –   Electric Flux     Objective:   Flux is the amount of  something that passes or flows across a surface. Electric flux is a measure  of the electric field crossing a surface. In this activity, we will develop intuition for what causes  this electric flux. We develop three ways to determine the electric flux into  or out of an enclosed  oval. In the next activity, electric flux is used with an important principle, Gauss's law, to  determine the electric field caused by a continuous distribution of electric charges.     Procedure:   Working in groups of three go  http://medi a.pearsoncmg.com/aw/aw_activphysics/activphys.html   and select “Part VI:  Electricity and Magnetism”.       Once there, click in to Exercise 11.7 — Electric Flux     Simulations 1 and 2 on this page probably won’t work  –   so, go to minirov.info/ph213 and look  under  Week 3 for “Lab Sim 1” and “Lab Sim 2”.     Once you have opened up the Java simulations that will allow you to investigate the nature of  Electric Flux through surfaces of various sizes and shapes answer the  9   questions in Exercise  11.7.   When you get to question 8, you are going to have to ope n up  in GlowScr ipt, the program  at the end of the document.   In your lab book, fo r each question:      First, answer the question as a group and write your answer in your individual lab books      Only after you’ve attempted to answer the question fully as a group open up the  “Advisor” and check the answer there.      In your lab book, discuss how yo ur original answer compares to the “Advisor’s” answer.       Conclusion:   As a conclusion in your lab book list at least three things that you either learned, gained a better  understanding of, or think that is important to know in order to understand the basic nature of the  electric flux.               

