
EE3109 Applied Electromagnetics 
2024/25 Semester B 

Week 1: Tutorial Questions 
 
 
1. If 𝜑𝜑(𝑥𝑥,𝑦𝑦, 𝑧𝑧) = 5𝑥𝑥𝑥𝑥 + 𝑥𝑥3𝑦𝑦2, find 𝛻𝛻𝛻𝛻 (or grad 𝜑𝜑) at the point (-1, 2, 2). 
 
2. If 𝐀𝐀 = 𝑦𝑦2𝑧𝑧𝚤𝚤̂ + 𝑥𝑥𝑦𝑦3𝑧𝑧2𝚥𝚥̂ − 𝑥𝑥3𝑦𝑦𝑧𝑧3𝑘𝑘�, find  ∇ ⋅ 𝐀𝐀 (or div A) at the point (1, -2, 2). 

 
3. If 𝐀𝐀 = 𝑥𝑥2𝑦𝑦𝚤𝚤̂ + 3𝑥𝑥𝑦𝑦3𝑧𝑧2𝚥𝚥̂ − 5𝑥𝑥𝑧𝑧2𝑘𝑘�, find ∇ × 𝐀𝐀 (or curl A) at the point (2, 1, -1). 
 
4. Find the time domain expression of 

(a) 𝐼𝐼 = 0.6∠67° [A]; (b) 𝑉𝑉 = 26𝑗𝑗∠ − (3𝜋𝜋/4) [mV]; (c) 𝐻𝐻 = 43 exp�−𝑗𝑗(37𝑧𝑧 + 90°)� [A/m] 
 
5. Find the phasor expression of 

(a) 𝐇𝐇(𝐫𝐫, 𝑡𝑡) = 0.6 cos(𝜔𝜔𝜔𝜔 − 𝑥𝑥 − 2𝑦𝑦) [A/m] 
(b) 𝐄𝐄(𝐫𝐫, 𝑡𝑡) = 0.6 sin(𝜔𝜔𝜔𝜔 − 3𝑥𝑥 + 4𝑦𝑦 + 34°) [E/m] 
(c) 𝑉𝑉(𝑧𝑧, 𝑡𝑡) = 𝐴𝐴 cos(𝜔𝜔𝜔𝜔 − 𝑧𝑧) + 𝐴𝐴 sin(𝜔𝜔𝜔𝜔 + 𝑧𝑧) 
(d) 𝑉𝑉(𝑧𝑧, 𝑡𝑡) = 𝐴𝐴 cos(𝜔𝜔𝜔𝜔 − 𝑧𝑧 + 60°) + 𝐴𝐴 sin(𝜔𝜔𝜔𝜔 + 2𝑧𝑧 − 30°) 

 
6. If the voltage across a 10 [nF] capacitor is 𝑉𝑉(𝑧𝑧, 𝑡𝑡) = 𝐴𝐴 cos(𝜔𝜔𝜔𝜔 − 𝛽𝛽𝛽𝛽), write the phasor for the current 

flowing into and out of the capacitor (remember, 𝐼𝐼 = 𝐶𝐶 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

 ). 
 
7. The electric field of an electromagnetic wave 𝐄𝐄(𝐫𝐫, 𝑡𝑡) = 𝑎𝑎�𝑥𝑥𝐸𝐸0 cos �108𝜋𝜋 �𝑡𝑡 − 𝑧𝑧

𝑐𝑐
�+ 𝜃𝜃� is the sum of 

𝐄𝐄1(𝐫𝐫, 𝑡𝑡) = 𝑎𝑎�𝑥𝑥0.03 sin �108𝜋𝜋 �𝑡𝑡 −
𝑧𝑧
𝑐𝑐
�� and  

𝐄𝐄2(𝐫𝐫, 𝑡𝑡) = 𝑎𝑎�𝑥𝑥0.04 cos �108𝜋𝜋 �𝑡𝑡 −
𝑧𝑧
𝑐𝑐
� −

𝜋𝜋
3
� 

(i.e. 𝐄𝐄(𝐫𝐫, 𝑡𝑡) = 𝐄𝐄1(𝐫𝐫, 𝑡𝑡) + 𝐄𝐄2(𝐫𝐫, 𝑡𝑡)). Find 𝐸𝐸0  and 𝜃𝜃. 
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