1 Problem 1
A =, + 24y + 3.
B = 2a, + 3a, — 3a.

Determine the following:

(i) Unit vectors a4 and ap

4 — A _ 8x+23,+34,
T Ja] T T via
j— B _ 28x+33y-3a,
T B T V22
(i) A-B
A-B=(1%2)+(2%3)+(3%-3)=24+6—-9=-1

(iii) Angle between vectors A and B
A-B= ‘A‘ ‘B‘ cos 0

_ AB __ —1 _ —1 —1 _ o
COS@—|A‘|B‘—M\/§=>9—COS <m)—93.27

(iv) Projection of the vector A along direction b
h=HE0 = —L (= —(.2132)

V22 V22
(v) Ax B
a4
AxB=|1 2 3 |=-154,+94 —4a,
2 3 =3
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Problem 2

bit, + ciy, + 3a
i — 30y + @

Determine the values of the constants b and c¢ if A and B are parallel
to each other.
A|B=AxB=0
Qg Gy Q,
b ¢ 3 |=(+9a,+B—-ba,— (3b+c¢)
1 =3 1
c+9=0=c=-9
b—3=0=b=3
3b+c=0=c=-3b OKAY!

Determine the values of the constants b and ¢ if A and B are normal
to each other.
ALB=A-B=0=b—-3c+3=b—3c=-30rb=3c—3

Check boundaries: if ¢ =0 then b = —3, and if b = 0 then ¢ = 1.



3 Problem 3

E = xya, + yza, — 2%,

B = z%a, — 3xza, + vya,
Determine the following:

(i) V-E
V- E=ZE+5E+gE.=y+2+0=y+z
(i) V- B
V-B=0-0+0=0 by Mazxwell’s eqns
(iii) V x E
i G, G, a,
VxE=|g & # |=-yax+2xa, —xa,

Ty Yz —xZ

Uy Gy a,

VxB=|d & 2 |=axic+(25-y)a - 324,




4 Problem 4

ITZ A
2

In free space, the electric field vector is given by F =100 e e~ Ay

Determine the following:

(i) Polarization of the electric field
ay

(ii) Direction of propagation
+z

(iii) Wavelength A
s 27 27
(iv) Frequency

f=%= 3Xi08 = 75 MHz (note: w = 27 f = 1507 x 10° rad/s)

(v) Actual electric field (time domain form)
E(z,t) =100 cos (wt — 22 + Z)a, V/m

(vi) Magnetic field vector H
H = % = —2eTe7™a, A/m

"6



5 Problem 5

In free space, the electric field vector is given by E = 40 cos (710% + 3z) a,
Determine the following:

(i) Polarization of the electromagnetic field
ax

(ii) Direction of propagation
-z

(iii) Wavelength A

2m(3x10%)
_ ¢ _ 2mc __ ( —
A= F T o T T w08 T 6m

(vi) Frequency
f=% =% =50 MHz

o o

(v) Magnetic field vector H

H= % = — 30 cos (1103t + (z)4,



