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TEST 01 – Electrostatics

Show ALL work.  All work must be done on these test sheets.  There is no way for you to receive credit for work that is not explicitly written down. 
Problems will have partial credit.  Show all work.  Style, neatness, organization, and arrangement are important.  Problems will be graded based on whether pictures, coordinate systems, free body diagrams, and basic equations are present.  Problems must be started from the fundamental concepts.  Problems are graded on the process and not the final numerical answer.  Do not do calculations in your head (unless you plan on turning it in too).
Multiple choice questions may have partial credit too.  Show work for them if at all possible.
The standard SP212 equation sheet is provided.


	1.
	A certain physics textbook shows a region of space in which two electric field lines cross each other. We conclude that: 

	A)
	at least two point charges are present 

	B)
	an electrical conductor is present 

	C)
	an insulator is present 

	D)
	the field points in two directions at the same place 

	E)
	the author made a mistake 



	2.
	The diagram shows the electric field lines in a region of space containing two small charged spheres (Y and Z).  Then:

[image: ]

	A)
	Y is negative and Z is positive

	B)
	the magnitude of the electric filed is the same everywhere

	C)
	the electric field is strongest midway between Y and Z

	D)
	Y is positive and Z is negative

	E)
	Y and Z must have the same sign



 
	3.
	Positive charge Q is uniformly distributed on a semicircular rod.  What is the direction of the electric field at point P, the center of the semicircle?

[image: ]

	A)
	

	B)
	

	C)
	

	D)
	

	E)
	[image: ]




	4.
	
The diagrams show four possible orientations of an electric dipole in a uniform electric field   Rank them according to the magnitude of the torque exerted on the dipole by the field, least to greatest.

[image: ]

	A)
	1, 2, 3, 4

	B)
	4, 3, 2, 1

	C)
	1, 2, 4, 3

	D)
	3, 2 and 4 tie, then 1

	E)
	1, 2 and 4 tie, then 3



	5.
	If the electric field is in the positive x direction and has a magnitude given by 
E = Cx2, where C is a constant, then the electric potential is given by V =: 

	A)
	2Cx 

	B)
	–2Cx

	C)
	Cx3/3 

	D)
	–Cx3/3

	E)
	–3Cx3




	6.
	A point charge is placed at the center of a spherical Gaussian surface. The electric flux E is changed if: 

	A)
	the sphere is replaced by a cube of the same volume 

	B)
	the sphere is replaced by a cube of one-tenth the volume 

	C)
	the point charge is moved off center (but still inside the original sphere) 

	D)
	the point charge is moved to just outside the sphere 

	E)
	a second point charge is placed just outside the sphere 




      7. What is the best choice for the shape of a Gaussian surface?
a)  spherical
b)  cylindrical
c)  cubic
d)  It should be one that encloses the smallest volume.
e)  It should be one that matches the symmetry of the charge distribution.



	

8.
	A particle with mass m and, charge –q is projected with speed v0 into the region between two parallel plates as shown. The potential difference between the two plates is V and their separation is d. The change in kinetic energy of the particle as it traverses this region is:

[image: ]

	A)
	–qV/d 

	B)
	[image: ]

	C)
	qV 

	D)
	[image: ]

	E)
	none of these 

	
	

	
	



	9.
	The diagram shows four pairs of large parallel conducting plates.  The value of the electric potential is given for each plate.  Rank the pairs according to the magnitude of the electric field between the plates, least to greatest.

[image: ]

	A)
	1, 2, 3, 4

	B)
	4, 3, 2, 1

	C)
	2, 3, 1, 4

	D)
	2, 4, 1, 3

	E)
	3, 2, 4, 1


 

	10	A proton p and an electron e are on the x axis.  The directions of the electric field at points 1, 2, and 3 respectively, are:
		
	[image: ]
		
	A)	, , 
	B)	, , 
	C)	, , 
	D)	, , 
	E)	none of these



	11.	10 C of charge are placed on a spherical conducting shell. A –3-C point charge is placed at the center of the cavity. The net charge in coulombs on the outer surface of the shell is: 
	A)	–7 
	B)	–3 
	C)	0 
	D)	+3 
	E)	+7 


	12.	10 C of charge are placed on a spherical conducting shell. A –3-C point charge is placed at the center of the cavity. The net charge in coulombs on the inner surface of the shell is: 
	A)	–7 
	B)	–3 
	C)	0 
	D)	+3 
	E)	+7 


	13.	Points R and T are each a distance d from each of two equal and opposite charges as shown. If k = 1/450, the work required to move a negative charge q from R to T is:
		
		[image: ]
		
	A)	zero 
	B)	kqQ/d2
	C)	kqQ/d 
	D)	[image: ] 
	E)	kQq/(2d) 



	14.	Two conducting spheres, one having twice the diameter of the other, are separated by a distance large compared to their diameters. The smaller sphere (1) has charge q and the larger sphere (2) is uncharged. If the spheres are connected by a long thin wire:
		
		[image: ]
		
	A)	1 and 2 have the same potential 
	B)	2 has twice the potential as 1 
	C)	2 has half the potential as 1 
	D)	1 and 2 have the same charge 
	E)	all of the charge is dissipated 


Problem 22-9.   Figure 22-32 shows two charged particles on an x-axis: q = 3.20E19 Coulombs at x = 3 meters and q = 3.2E19 Coulombs at x = +3 m.  What is the net electric field at point P at y = 4 meters?
[image: D:\Courses\SP211\Halliday9e IRCD\Image Gallery\ch22\images\halliday_9e_fig_22_32.jpg]





Problem 23-49.  In figure 23-50, a solid plastic ball is concentric with a thick spherical conducting shell.  The central ball has a charge of +Q uniformly distributed throughout.  The outer shell has a net charge of Q.
[image: D:\Courses\SP211\Halliday9e IRCD\Image Gallery\ch23\ch23\images\halliday_9e_fig_23_50.jpg]
a) Starting from Gauss’ Law and an appropriate sketch, derive an expression for the magnitude of the E-field at any radius r > c.








b) Starting from Gauss’ Law and an appropriate sketch, derive an expression for the magnitude of the E-field at any radius b < r < c.





c) Starting from Gauss’ Law and an appropriate sketch, derive an expression for the magnitude of the E-field at any radius a < r < b.






d) Starting from Gauss’ Law and an appropriate sketch, derive an expression for the magnitude of the E-field at any radius r < a.



Problem 25-14.  The capacitor combination shown below is connected to a 10 Volt battery.  Find the equivalent capacitance of the whole combination and then fill out the table providing the charge, voltage, and stored energy of capacitors specified.    All capacitors are 10 Farads.  You must show your work on this sheet to receive full credit.
 [image: D:\Courses\SP211\Halliday9e IRCD\Image Gallery\ch25\images\halliday_9e_fig_25_30.jpg]

























	Capacitance (F)
	Charge (Coul)
	Voltage (Volts)
	Stored Energy (J)

	C1
	
	
	

	C2
	
	
	





Problem 24-28.  Electric Potential
	Figure 24-42 shows a thin plastic rod of length L and uniform positive charge Q lying on an x-axis.  With V=0 at infinity, derive an expression for the electric potential at point P1 on the axis, at a distance d from one end of the rod.

	
[image: D:\Courses\SP211\Halliday9e IRCD\Image Gallery\ch24\images\halliday_9e_fig_24_42.jpg]
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