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Faculty of Engineering and Technology 

Department of Electrical and Computer Engineering 
Network Analysis I, ENEE2304 

Final Exam 
Date: Tue Jun, 12 2018                    Time: 150 minutes 
Name:                       Student #: 
  
Opening Remarks:  
 This is a 150-minute exam. Calculators are allowed. Mobile phones, books, notes, formula 
sheets, and other aids are not allowed. 
  You are required to show all your work and equations in details to get full credit. 
 The exam 6 questions 2 
pages. 
 

Problem 1 (16 points)  
The 𝑍௅  in the circuit was chosen to 
achieve maximum power transfer:  
a) Find the value of  𝑍௅ 
b) Find the maximum power that 
can be delivered to 𝑍௅ 

 
 

 
 

𝑍௧௛ =
𝑉ை஼

𝐼ௌ஼
 

𝑉ை஼ − 100∠60

50
+

𝑉ை஼

−25𝑗
− 0.02(100∠60 − 𝑉ை஼) = 0 

𝑉ை஼ =
4∠60

0.04 + 0.04𝑗
=

4∠60

0.0566∠45
= 70.7∠15𝑉 

𝐼ௌ஼ =
100∠60

50
+ 0.02 ∗ 100∠60 = 4∠60 

𝑍௧௛ =
𝑉ை஼

𝐼ௌ஼
=

70.7∠15

4∠60
= 17.7∠ − 45 

𝑍௅ = 𝑍௧௛
∗ = 17.7∠45 

𝑃௅௠௔௫ =
𝑉௧௛

ଶ

8𝑅௧௛
=

(70.7)ଶ

8 ∗ 17.7
= 35.3𝑊 
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Problem 2 (17 points)  
The switch in the circuit has been 
open for a long time. At t = 0 it 
becomes closed. Find  

a) Find Vc(0+) and ic(0+)?  
b) Show that type of 

damping is over damped?  
c) For 𝑡 ≥ 0 find i1(t)? –note 

find Vc(t) is useful- 
 

 
𝑉஼(0ା) = 𝑉஼(0ି) = 0𝑉 

𝑖஼(0ା) = 𝑖௅(0ି) −
𝑉஼(0ା)

𝑅
= 𝑖௅(0ି) = 4𝐴 

b) Show that type of damping is over damped?  

𝛼 =
1

2𝑅𝐶
=

1

2(40)(25 ∗ 10ି଼)
= 50𝑘𝑟𝑎𝑑/𝑠 

𝜔 =
1

√𝐿𝐶
=

1

√0.02 ∗ 5 ∗ 10ିହ
= 40𝑘𝑟𝑎𝑑/𝑠 

𝛼ଶ > 𝜔ଶ 

𝑠ଵ,ଶ = −𝛼 ± ඥ𝛼௢
ଶ − 𝜔௢

ଶ = −50𝑘 ± ට50𝑘ଶ − 40𝑘ଶ = −70𝑘, −30𝑘 

 
c) For 𝑡 ≥ 0 find iL(t)?  (15 marks) 

𝑉௖(𝑡) = 𝐴ଵ𝑒௦భ௧ + 𝐴ଶ𝑒௦మ௧ 
𝑉௖(0ା) = 𝐴ଵ + 𝐴ଶ = 0 

𝐴ଵ = −𝐴ଶ 
 

𝑑𝑉௖

𝑑𝑡
(0ା) = 𝑠ଵ𝐴ଵ + 𝑠ଶ𝐴ଶ =

𝑖஼(0ା)

𝐶
=

4

25 ∗ 10ି଼
 

(𝑠ଵ − 𝑠ଶ)𝐴ଵ = (−30𝑘 − −70𝑘)𝐴ଵ =
4

25 ∗ 10ି଼
 

𝐴ଵ = 400 
𝐴ଶ = −400 

𝑉௖(𝑡) = 400𝑒ିଷ଴଴଴଴௧ − 400𝑒ି଻଴଴଴଴௧ 

𝑖ଵ(𝑡) =
𝑉௖(𝑡)

80
= 5𝑒ିଷ଴଴଴ − 5𝑒ି଻଴଴଴  

 
 
 

 

80Ω 240Ω

a b

2.5mH
0.25µF

)t(1i

120Ω
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Problem 3 (17 points)  

For the circuit shown below find the h-parameters if the 𝜔 = 1𝑘𝑟𝑎𝑑/𝑠   showing analysis.  

10Ω 20Ω

+

1V

-

+

2V

-

2I1I

20mH

50µF

+
- 50I1

1000µF

 

10Ω 20Ω

+

1V

-

+

2V

-

2I1I

+
- 50I1

-j

 
 

𝑉ଵ = ℎଵଵ𝐼ଵ + ℎଵଶ𝑉ଶ 

𝐼ଶ = ℎଶଵ𝐼ଵ + ℎଶଶ𝑉ଶ 
For 𝑉ଶ = 0 

10Ω 20Ω

+

1V

-

1I

+
- 50I1

 
𝑉ଵ − 50𝐼ଵ

10
= 𝐼ଵ 

ℎଵଵ = 60 

𝐼ଶ = −
50𝐼ଵ

20
= −2.5𝐼ଵ 

ℎଶଵ = −2.5 

For 𝑖ଵ = 0 
20Ω

+

1V

-

+

2V

-

2I1I=0

-j

 
ℎଵଶ = 0 
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𝑉ଶ

𝐼ଶ
=

−20𝑗

20 − 𝑗
 

ℎଶଶ =
𝐼ଶ

𝑉ଶ
=

20 − 𝑗

−20𝑗
 

 

𝑉ଵ = 60𝐼ଵ 

𝐼ଶ = −2.5𝐼ଵ +
20 − 𝑗

−20𝑗
𝑉ଶ 

Problem 4 (18 points)  

For the below filter find the center frequency, the cutoff frequencies, bandwidth 𝛽, and Quality 
factor 𝑄. 

2.5pF

12.6Ω
Vin Vo

1µH

 

𝛽 = 𝜔௖ଵ + 𝜔௖ଶ =
𝑅

𝐿
=

12.6

1 × 10ି଺
= 12.6𝑀   𝑟𝑎𝑑/𝑠𝑒𝑐 

center frequency 𝜔௢ = 2𝜋𝑓௢ 

𝜔௢ =
1

√𝐿𝐶
=

1

√2.5 × 10ିଽ × 1 × 10ି଺
= 20𝑀   𝑟𝑎𝑑/𝑠𝑒𝑐 

𝑓௢ = 3.18𝑀𝐻𝑧 

𝑄 =
𝜔௢

𝛽
=

20𝑀

12.6𝑀
= 1.59 

cutoff frequencies 

𝜔௖ଵ = −
𝑅

2𝐿
+ ඨ൬

𝑅

2𝐿
൰

𝟐

+
1

𝐿𝐶
= −

𝛽

2
+ ඨ൬

𝛽

2
൰

𝟐

+ 𝜔௢
ଶ 

= −12.6𝑀 + ඥ(12.6𝑀)𝟐 + (20𝑀)ଶ = 14.7𝑀 𝑟𝑎𝑑/𝑠𝑒𝑐 

𝑓௖ଵ = 2.33𝑀𝐻𝑧 
 

𝜔௖ଶ =
𝛽

2
+ ඨ൬

𝛽

2
൰

𝟐

+ 𝜔௢
ଶ 
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= 12.6𝑀 + ඥ(12.6𝑀)𝟐 + (20𝑀)ଶ = 27.3𝑀 𝑟𝑎𝑑/𝑠𝑒𝑐 

𝑓௖ଵ = 4.34𝑀𝐻𝑧 
 
 

Problem 5 (16 points)  
Find the capacitor value that improve the system power factor to 95% for 50Hz source 

+
~ 
-

100kw
0.7 Lag

480  0 
rms C

 
𝑄௜௡௜ = 100𝑘 ∗ tan(cosିଵ 0.7) = 102𝑘 

𝑄௙௜௡ = 100𝑘 ∗ tan(cosିଵ 0.95) = 32.87𝑘 

𝑄௖ = 𝑄௙௜௡ − 𝑄௜௡௜ = 102𝑘 − 32.87𝑘 = 69.15𝑘 

𝐶 =
𝑄௖

𝑉௥௠௦
ଶ

=
69.15𝑘

2 × 50𝜋 × 480ଶ = 955𝜇𝐹 

 

Problem 6 (16 points)  

Find the current  𝑖௫(𝑡)   

x i

+
-

12cos6t

20Ω

28Ω

20V

+ -

10ix

132Ω

+-

20mH

 
 
DC off 
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x i

+
-

12cos6t

20Ω

28Ω

20V

+ -

10ix

132Ω20mH

 
−12∠0 + 10𝐼௫ଵ + 140𝐼௫ଵ = 0 

𝐼௫ଵ = 80∠0𝑚𝐴 = 80𝑐𝑜𝑠6𝑡   𝑚𝐴 
AC off 

x i

20Ω

28Ω

20V

+ -

10ix

132Ω

+-

 
−20 + 160𝐼௫ଶ = 0 … .1 

𝐼௫ଶ =
1

8
𝐴 

𝐼௫ = 𝐼௫ଵ + 𝐼௫ଶ 

𝐼௫ = (80𝑐𝑜𝑠6𝑡 + 125)𝑚𝐴 

 

Good Luck 


