1) Given the vector field 
 H = rzcosØ ap + e-2sin(Ø/2) aØ + r2 az 
At point (1, π/3, 0) , find 
(a) H•ax 
(b) H x aӨ 
(c) The vector component of H normal to surface r = 1 
(d) The scalar component of H tangential to the plane z = 0
Answer given : (a) -0.433 (b) -0.5 ap (c) 0 ap (d) 0.5


2) Calculate the angle between the normals to the surfaces x2y + z = 3 and 
x log z – y2 = -4 at the point of intersection (1, -2, 1). 
Answer given : 73.4° 


3) If V = (x + y)z, evaluate the enclosed normal surface dS integral of V, where S is the surface of the cylindrical wedge defined by 0<Ø<π/2, 0<z<2 and dS is normal 
to that surface. 
Answer given : 4 ap + 1.333 az 


4) If r = xax + yay + zaz and T = 2zyax + xy2ay + x2yzaz, determine (r•grad)T 
Answer given : 4yzax + 3xy2ay + 4x2yzaz 


5) Given that F = x2yax – yay, find
(a) surface integral of curl F where S is the area bounded by L. 
Answer given = 7/6 
Figure : 

[image: image1]

6) If F = x2ax + y2ay + (z2-1)az, find the surface integral if F, where S is defined by 
r = 2, 0<z<2, 0<=Ø<=2π 
Answer given : 50.625 


7) If V = x – y + xy + 2z V, find E at (1, 2, 3) and the electrostatic energy stored in 
a cube of side 2m centered at the origin.
Answer given : -3ax - 2az V/m, 0.2358 nJ 


8) Point charges Q1 and Q2 are, respectively, located at (4, 0, -3) and (2, 0, 1). If 
Q2 = 4 nC, find Q1 such that
(a) The E at (5, 0, 6) has no z-component 
(b) The force on a test charge at (5, 0, 6) has no x-component 
Answer given : -3.463 nC, -18.7 nC 


9) Find E at (5, 0, 0) due to a line charge placed at y-axis from y = -5 to y = 4 with 
line charge density = 2 mC/m. 
Answer given = -2.545ax + 1.054ay MV/m 


10)  To verify that E = yzax + xzay + xyaz V/m is truly an electric field, show that 
(a) line integral of E = 0, where L is the edge of the square defined by 
     0< x,y <2, z = 1.


11)  For a spherical charge distribution 
ρv = ρ0(a2 – r2), r<a 
ρv = 0, r>a 
(a) Find E and V for r => a 
(b) Find E and V for r <= a 
(c) Find the total charge 
(d) Show that E is maximum when r = 0.145a 
Answer given : (a) 2ρ0/15є0r2  ar, 2ρ0/15є0r  ar 
                         (b) ρ0/є0 (a2r/3 – r3/5) ar, 
                              ρ0/є0 (r4/20 – a2r2/6) + 2ρ0/15є0 + 7ρ0a4/60є0
                         (c) 8πρ0/15 


12)  If V = r2zsinØ, calculate the energy within the region defined by1<r<4, -2<z<2, 
0<Ø<π/3. 
Answer give : 6.612 nJ


13)  The current density in a cylindrical conductor of radius a is 
 J = 10e-(1 - r/a)az A/m2
 Find the current through the cross section if the conductor. 
 Answer given : 5.026 A


14)  (a) Let V = x2y2z2 in a region (є = 2 є0) defined by -1< x,y,z <1. Find the charge 
      density ρv in the region. 
 (b) If the charge travel at 104yay m/s, determine the current crossing surface 
      0< x,z <0.5, y=1 
 Answer given : (a) -16xyz є0 (b) -1.131 mA 


15)  At a particular temperature and pressure, a helium gas contains 5x1025 atoms/m3. 
 If a 10-kV/m field applied to the gas causes an average electron cloud shift of 
 10-18m, find the dielectric constant of helium. 
 Answer given : 1.000182 


16)  Considered the figure below as a spherical dielectric shell so that є = є0єr for 
 a<r<b and є = є0 for 0<r<a. If a charge Q is placed at the coneter of the shell, 
 find
 (a) ρρv for a<r<b 
 (b) ρρs at r = a and r = b 
 Answer given : (a) 0, (b) –Q/4πa2  (1 – 1/єr), Q/4πb2  (1 – 1/єr) 
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