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Section I: Multiple Choice Questions (40 pts- 8 pts each) 

MCQ 1: 

At Cartesian point (-3, 4,-1) which of these is incorrect: 

a. 5  

b. 26r  

c. )
1

5
(tan 1


   

d. )
3

4
(tan 1


   

Complete Solution 

a.  

MCQ 2: 

If zaaaE ˆ5ˆ3ˆ4  


at (1, π/2, 0), the component of E


parallel to surface ρ=1 is: 

a. â4  

b. zâ5  

c. â3  

d. zaa ˆ5ˆ3    

e. zaa ˆ3ˆ5   

Complete Solution 

d. 

MCQ 3: 

Point charges Q1= 1 nC and Q2= 2 nC are at a distance apart. Which of the following statements 

is incorrect? 

a. The force on Q1 is repulsive 

b. The force on Q2 is the same in magnitude as that on Q1 

c. As the distance between them decreases, the force on Q1 increases linearly 

d. The force on Q2 is along the line joining them 

e. None of the above 

Complete Solution 



C 

 

MCQ 4: 

Point charges Q1 and Q2 are, respectively, located at (4, 0, -3) and (2, 0, 1). If Q2= 4 nC, find Q1 

such that the electric field at (5, 0, 6) has no Z component. 

a. Q1= -5.4 nC 

b. Q1= -3.33 nC 

c. Q1= -8.323 nC 

d. Q1= -2.53 nC 

e. Q1= -10.34 nC 

Complete Solution 

 

MCQ 5: 

A can of tomatoes is in the form of a wedge that is defined by 0<ρ<2, 0<Φ<π/4, 0<z<1. Given 

that the wedge has a volume charge distribution  cos4 2zv  nC/m
3
, find the total charge 

contained in the wedge. 

a. Q= 6.754 nC 

b. Q= 5.657 nC 

c. Q= 7.856 nC 

d. Q= 9.324 nC 

e. None of the above 

 



Complete Solution 

 

MCQ 7: 

Find the electric field at point P(0, 0, 8 m) resulting from a surface charge density 2/5 mnCs 

existing on the z=0 plane from ρ=2 m to ρ=6 m.  

a. mVaE z /ˆ24


 

b. mVaE z /ˆ12


 

c. mVaE z /ˆ16


 

d. mVaE z /ˆ8


 

e. mVaE z /ˆ48


 

Complete Solution 

 

 



MCQ 8: 

Two point charges Q=2 nC and Q= - 4 nC are located at (1, 0, 3) and (-2, 1, 5), respectively. 

Determine the potential at P(1, -2, 3) 

a. V=1.235 V 

b. V=1.325 V 

c. V=3.125 V 

d. V=5.312 V 

e. V=2.315 V 

Complete Solution 

 

 

 

 

 

Section II: Comprehensive Problems 

Problem 1 (20 pts): 

In a region in free space, the electric flux density is found to be: 

 










)20(/ˆ)2(

02/ˆ)(
2

0

2

0

dzmCadZ

zdmCadZ
D

z

z




 

Everywhere else D=0. 

a) Find the volume charge density v as a function of position everywhere (5 pts) 

 



b) Determine the electric flux that passes through the surface defined by Z=0, axa  , 

byb       (5 pts) 

 

c) Determine the total charge contained within the region axa  , byb  , 

dzd      (5 pts) 

 

d) Determine the total charge contained within the region axa  , byb  , 

dz 20      (5 pts) 

 

 

Problem 2 (20 pts): 

A matching network, using a reactive element in series with a length d of a transmission line, is 

to be used to match 35-j50 Ω load to a 100 Ω transmission line. Find the through line length d 

and the value of the reactive element for  F=1 GHz if: 

a) a series capacitor is used. (10 pts) 

 



 
 

 

b) If an inductor is used. (10 pts) 

 

22.3 nH 



 

 

Problem 3 (20 pts): 

A load impedance ZL=200+j160 Ω is to be matched to a 100 Ω line using a shorted shunt stub 

tuner. Find the solution that minimizes the length of the shorted stub.  

 
 



 

 


