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1. Two parts of this question are independent:

within the slab is p = 4 C/m® and it is zero outside the slab.

/t * a) Consider an infinite slab of width W = 4 m occupying the region |z| < 2 m. The charge density
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6o i. (4 pts) Determine the electritf field vector E(z,0,0) forz =4 m and z = —4 m.
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ii. (4 pts) Determine the electric field vector E(z,0,0) for =2 < & < 2 m within the slab,

-— N ~ A
E (x) ﬁ?‘éz_.)c \y“ Pn F( :Qm):)é,@.. 74
iii. (2 pts) What is E - dl within :he slab?
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iv. (5 pts) Determine the electrostatic potential function V(z,y,z) within the slab if V'(0,0,0) = =, . |
0 V? Hint/sanity check: make sure V only depends on z and E field vectors point in the
direction of decreasing V' everywhere in the region.
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i. (4 pts) Determine V- E and V x E. i : g
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ii. (3 pts) V\/sl:?cg cggpon:nﬁ of E is electrostatic? Explain. .
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2. Two parts of the following question are independent:

a) (10 pts) Given that E = 2z + 2sin(z) 2 V/m, determine the electrostatic potential V(z,y, 2)
if V(0,0,0) =1 V.
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b) Conducting plates placed on z = 0 and z = 3 m surfaces (of infinite e
vacuum and maintained at potentials of V(0) =0 V and V(3) =3 V
z = 2 m surface that supports some surface charge density ps2 is V/(2) =

i. (5 pts) What are the electric field vectors E; and E; below an
Include in your answer an appropriate diagram where E; and Ez v
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ii. (5 pts)'Wh'at are the surface charge densities p,{) and py3
Justify your answers.
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iii. (5 pts) What is the surface charge d

P 2. (0,9,
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3. Consider conducting plates placed on z = 0 and z = 3 m surfaces (of infinite extent) holding pso = l{-’.‘,—-’-
C/m? and ps3 = —%} C/m? (i.e. of +3¢, magnitude) of surface charge densities, res'pectively. ’I.‘he
region between the plates is free space except for an infinite dielectric_%lab of 1 m width c'>cc'u¥)ymg
the region 1 < z < 2 m with a permittivity of ¢ = 3¢,, where ¢, = 339(7 F/m is the permlttmt'y of
free space. There are no free charges in 0 < z < 3 m region. Determine (indicating the proper units):

a) (3 pts) Displacement D in 0 < z < 1 m region. Explain.
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b) (3 pts) Displacement D in 1 < z < 2 m region. Explain. /I\gji3 }41_7—— ;z\e 7 ’ 2
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c) (3 pts) Electgc field vector E in 1 < z < 2 m region. Explain.
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d) (3 pts) Polariza%ion field vector P in 1 < 2 < 2 m region. Explain.
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e) (3 pts) Eleffric field vector E in 2 < z < 3 m region. Explain.
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f) (3 pts) Polar‘;zation field vector P in 2 < z < 3 m region. Explain.
’P;o haee becanse no {70(04\ 36.}9\( wedeqal.

g) (3 pts) Potential V(z =3m)if V(2 =0)=0 \(L Explain. ,
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h) (4 pts) Compare the variations of functions V - ¢€E and V - ¢,E with variable z throughout the

region 0 < z < 3 m — which of these exhibit a simpler variation and how would you interpret
the scalar function V - ¢,E? Discuss!
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