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1. A point charge Q = -12 pnC, and two other charges g, and g, are placed as shown.
The electric force components on charge Q are F, = +0.005 N and F, = -0.003 N.
a) Find the number of excess electrons in charge Q.
b) Find the charge g,, sign included.
c) Find the charge g,, sign included.
d) Charge (2 is moved to a new position such that the resultant electric field

at the origin due to charges g,, g, and Q is equal to zero. Find the x- and y-

coordinates of the new position of charge Q.
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2. An insulating rod is bent to form an arc of a circle of radius a. The arc subtends
an angle of 2¢ at the centre, and carries a linear charge density A, uniformly
distributed over its length. Find the magnitude of the electric field due to such
charge distribution at the centre of the circle Indicate the direction of that electric

field.




A very small, charged, metal sphere is placed inside a thin conducting spherical
shell of radius B without touching it. Two Gaussian spheres of radii A and C are
used to find the net electric flux inside and outside the shell.

a) If the two Gaussian surfaces have the same electric flux, what is the
charge on the inner and outer surfaces of the conducting shell?

b) Now suppose the electric flux through the outer Gaussian surface is three
times that through the inner Gaussian surface. What is the charge on the
inner and outer surfaces of the conducting shell?

¢} If the electric flux through the outer Gaussian surface is zero, what is the
electric flux through the inner Gaussian surface?

d) If the electric flux through the outer Gaussian surface is zero, what is the

charge on the inner and outer surfaces of the conducting shell?
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4. A very long non-conducting cylinder of radius 5.00 cm carries positive charges
whose charge density (in C/m®) varies with the radius as p(r) = Ar, where A is
a constant. If the magnitude of the electrostatic field at the surface is 282 V/m,

a} Find the numerical value of the constant A.
b) What are the units of A?
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Electric potential energy of dipole: U =-pZ
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