
 

Mid Semester Test – Answer Scheme 

Course: Fundamentals of Electrical Engineering Date & Time: 7 March 2025, 04:30 – 06:00 PM 

Course Code: ELE 1072   

Part A – Objective Questions 

1.  C. 63.2, final 

2.  B. (6.5 – j18.9) Ω 

3. A. 100 V 

4. B. K 

5. C. 90° 

Part B – Descriptive Questions 

6. The circuit is redrawn as shown: 

[
𝟏𝟐 −𝟔 𝟎
−𝟔 𝟏𝟖 𝟔
𝟎 𝟔 𝟏𝟖

] [
𝐈𝟏
𝐈𝟐
𝐈𝟑

] = [
𝟔
𝟎
𝟏𝟖

] ---------- 3x1 = 3 marks 

Solving we get, 𝐈𝟏 = 𝟎. 𝟑𝟖𝟒𝟔 𝐀   -------------- 1 mark 

∴ 𝐏𝟔𝐕 = 6 × I1 = 𝟐. 𝟑𝟎𝟕𝟔 𝐖  -------------- 1 mark 
 

7. To find VTh, 

Applying node voltage method, 
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[
𝐕𝐀

𝐕𝐁

𝐕𝐂

] = [
𝟔
𝟔
𝟎
]    

                                            ---------- 3x0.5 = 1.5 marks 

Solving we get, 𝐕𝐁 = 𝐕𝐓𝐡 = 𝟑𝟎 𝐕 ----------- 0.5 mark 
 

To find RTh 

  

⇒ 𝐑𝐓𝐡 = 𝟒 𝛀                                      -------------- 2 marks 

∴ 𝐏𝐦𝐚𝐱 =
𝑉𝑇ℎ

2

4𝑅𝑇ℎ
= 𝟓𝟔. 𝟐𝟓 𝐖  -------------- 1 mark 



 
8. Voltage leading the current by 45° ⇒  ∠𝐙 = 𝟒𝟓°                  -------------- 1 mark 

Total impedance = 𝐙 = R + (jXL||−jXC) = 𝐑 + 𝐣
𝐗𝐋𝐗𝐂

𝐗𝐋−𝐗𝐂
      -------------- 1 mark 

∴ 45 = tan−1 (
𝑋𝐿𝑋𝐶

𝑅(𝑋𝐿−𝑋𝐶)
) ⟹ 𝑿𝑪 = 𝟖. 𝟓𝟕𝟏𝟒 Ω                     -------------- 2 marks 

∴ 𝐂 = 𝟏𝟏𝟔. 𝟔𝟔 µ𝐅                                                                       -------------- 1 mark 

9. From the power triangle, 

tan(∅old) =
Qold

P
⇒ 𝐐𝐨𝐥𝐝 = 𝟑𝟕𝟓𝟎 𝐯𝐚𝐫 ----- 2 marks 

Similarly, 

tan(∅new) =
Qnew

P
⇒ 𝐐𝐧𝐞𝐰 = 𝟐𝟒𝟐𝟏. 𝟔𝟏 𝐯𝐚𝐫 

                                                            ------------- 1 mark 

∴ Qc = Qold − Qnew ⇒ 𝐐𝐂 = 𝟏𝟑𝟐𝟖. 𝟑𝟖 𝐯𝐚𝐫  

                                                             ------------ 1 mark 

QC =
V2

XC
⇒ 𝐗𝐂 = 𝟑𝟔. 𝟒𝟑 Ω ⇒ 𝐂 = 𝟖𝟕. 𝟑𝟔 µ𝐅   

                                                                   --------- 1 mark 

 

10. Given, V̅L = 400∠0° V ⟹ 𝐕̅𝐩𝐡 = 𝟐𝟑𝟎. 𝟗𝟒∠ − 𝟑𝟎° 𝐕     

∴ Ẑ =
230.94∠−30°

10∠−66.86°
⟹ 𝐙̂ = 𝟐𝟑. 𝟎𝟗∠𝟑𝟔. 𝟖𝟔° Ω                ----------- 1 mark 

 ∴ 𝑹 = |𝑍| cos 𝜃 =𝟏𝟖. 𝟒𝟕𝟒 Ω                                          ----------- 0.5 mark 

𝑿𝑳 = |𝑍| sin 𝜃 = 𝟏𝟑. 𝟖𝟓 Ω ⇒ 𝑳 = 𝟒𝟒. 𝟎𝟖 𝒎𝑯            ----------- 0.5 mark 

Power factor = 𝐜𝐨𝐬 𝛉 = 𝟎. 𝟖 𝐥𝐚𝐠𝐠𝐢𝐧𝐠                             ----------- 0.5 mark 

𝑷 = 3𝑉𝑝ℎ𝐼𝑝ℎ cos𝜃 = 𝟓𝟓𝟒𝟐. 𝟓𝟔 𝑾                                 ----------- 1 mark 

𝑸 = 3𝑉𝑝ℎ𝐼𝑝ℎ sin𝜃 = 𝟒𝟏𝟓𝟓. 𝟗𝟔 𝒗𝒂𝒓                              ----------- 1 mark 

𝑺 = 3𝑉𝑝ℎ𝐼𝑝ℎ = 𝟔𝟗𝟐𝟖. 𝟐 𝑽𝑨                                             ----------- 0.5 mark 
 

 


