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Problem 1(4 pts) 
Assume zero initial conditions for the inductance and for the capacitor. Find the transfer function 

𝐻(𝑠) =
𝑉0(𝑠)

𝑉𝑠(𝑠)
 of the circuit below for K=0.5, 1, 3 

 

Version a Version b  Version c 

a. 𝐻(𝑠) =
𝑠

3𝑠2+2𝑠+4.5
 

b. 𝐻(𝑠) =
1

3𝑠+1
 

c. 𝐻(𝑠) =
2𝑠

3𝑠2+2𝑠+6
 

d. 𝐻(𝑠) =
6𝑠

3𝑠2+2𝑠+12
 

e. None of the above 

a. 𝐻(𝑠) =
𝑠

3𝑠2+2𝑠+1.5
 

b. 𝐻(𝑠) =
1

3𝑠+1
 

c. 𝐻(𝑠) =
2𝑠

3𝑠2+2𝑠+6
 

d. 𝐻(𝑠) =
6𝑠

3𝑠2+2𝑠+12
 

e. None of the above 

a. 𝐻(𝑠) =
𝑠

3𝑠2+2𝑠+1.5
 

b. 𝐻(𝑠) =
1

3𝑠+1
 

c. 𝐻(𝑠) =
2𝑠

3𝑠2+2𝑠+6
 

d. 𝐻(𝑠) =
6𝑠

3𝑠2+2𝑠+12
 

e. None of the above 

 

 

Problem 2 (4 pts) 
For the circuit shown below, let Iin(s) be the input and Vout(s) be the output.  Determine the 

system transfer function 𝐻(𝑠) =
𝑉0𝑢𝑡(𝑠)

𝐼𝑖𝑛(𝑠)
for R=5, 10, 15 Ω, assuming zero initial conditions for 

both the inductor and capacitor.  

 
(Hint: Convert the current source to a voltage source and back to a current source) 
Version a Version b Version c 

a. 
𝑉𝑜𝑢𝑡(𝑠)

𝐼𝑖𝑛(𝑠)
=

50𝑠

15𝑠2+10𝑠+6000
 

b. 
𝑉𝑜𝑢𝑡(𝑠)

𝐼𝑖𝑛(𝑠)
=

50𝑠

10𝑠2+10𝑠+4000
  

a. 
𝑉𝑜𝑢𝑡(𝑠)

𝐼𝑖𝑛(𝑠)
=

50𝑠

10𝑠2+10𝑠+4000
  

b. 
𝑉𝑜𝑢𝑡(𝑠)

𝐼𝑖𝑛(𝑠)
=

50𝑠

20𝑠2+10𝑠+8000
 

a. 
𝑉𝑜𝑢𝑡(𝑠)

𝐼𝑖𝑛(𝑠)
=

50𝑠

20𝑠2+10𝑠+8000
 

b. 
𝑉𝑜𝑢𝑡(𝑠)

𝐼𝑖𝑛(𝑠)
=

50𝑠

10𝑠2+10𝑠+4000
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c.  
𝑉𝑜𝑢𝑡(𝑠)

𝐼𝑖𝑛(𝑠)
=

50𝑠

20𝑠2+10𝑠+8000
 

d.  
𝑉𝑜𝑢𝑡(𝑠)

𝐼𝑖𝑛(𝑠)
=

50𝑠

25𝑠2+100𝑠+1000
 

e. None of the above  

c. 
𝑉𝑜𝑢𝑡(𝑠)

𝐼𝑖𝑛(𝑠)
=

50𝑠

25𝑠2+100𝑠+1000
 

d. 
𝑉𝑜𝑢𝑡(𝑠)

𝐼𝑖𝑛(𝑠)
=

50𝑠

15𝑠2+10𝑠+6000
 

e. None of the above 

c. 
𝑉𝑜𝑢𝑡(𝑠)

𝐼𝑖𝑛(𝑠)
=

50𝑠

15𝑠2+10𝑠+6000
 

d. 
𝑉𝑜𝑢𝑡(𝑠)

𝐼𝑖𝑛(𝑠)
=

50𝑠

25𝑠2+100𝑠+1000
 

e. None of the above  

 

 

 

Problem 4 (4 pts) 

If R={10,20,30} Ω, L=1𝜇𝐹, C=4 pF. Find the quality factor of the filter 
 

 
Version a Version b Version c 

a. 𝑄 = 25 (1 +
20

𝑅𝐿
) 

b. 𝑄 =
50

3
(1 +

30

𝑅𝐿
) 

c. 𝑄 =
50

4
(1 +

40

𝑅𝐿
) 

d. 𝑄 = 50 (1 +
10

𝑅𝐿
) 

e. None of the above 

a. 𝑄 = 50 (1 +
10

𝑅𝐿
) 

b. 𝑄 = 25 (1 +
20

𝑅𝐿
) 

c. 𝑄 =
50

3
(1 +

30

𝑅𝐿
) 

d. 𝑄 =
50

4
(1 +

40

𝑅𝐿
) 

e. None of the above 

a. 𝑄 = 50 (1 +
10

𝑅𝐿
) 

b. 𝑄 = 25 (1 +
20

𝑅𝐿
) 

c. 𝑄 =
50

3
(1 +

30

𝑅𝐿
) 

d. 𝑄 =
50

4
(1 +

40

𝑅𝐿
) 

e. None of the above 

 

 

 

 

 

The following figure represents the circuit to be used to solve Problem 5, 6 and 7. 

Note that α=0.4, 0.6, 0.8 
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Problem 5 (4 pts) 

What is the transfer function of VR/Vs? What is the cutoff frequency? 

Version a Version b Version c 

a. 𝐻(𝑗𝜔) =
𝛼

𝑅+𝑗𝜔𝐿
, 𝜔𝑐 =

𝐿

𝑅
 

b. 𝐻(𝑗𝜔) =
𝛼𝑅

𝑅+𝑗𝜔𝐿
, 𝜔𝑐 =

𝛼𝐿

𝑅
 

c. 𝐻(𝑗𝜔) =
𝑅

𝑅+𝑗𝜔𝐿
, 𝜔𝑐 =

𝐿

𝑅
 

d. 𝐻(𝑗𝜔) =
𝑅

𝑅+𝑗𝛼𝜔𝐿
, 𝜔𝑐 =

𝛼𝐿

𝑅
 

e. None of the above 

a. 𝐻(𝑗𝜔) =
𝛼

𝑅+𝑗𝜔𝐿
, 𝜔𝑐 =

𝐿

𝑅
 

b. 𝐻(𝑗𝜔) =
𝛼𝑅

𝑅+𝑗𝜔𝐿
, 𝜔𝑐 =

𝛼𝐿

𝑅
 

c. 𝐻(𝑗𝜔) =
𝑅

𝑅+𝑗𝛼𝜔𝐿
, 𝜔𝑐 =

𝛼𝐿

𝑅
 

d. 𝐻(𝑗𝜔) =
𝑅

𝑅+𝑗𝜔𝐿
, 𝜔𝑐 =

𝐿

𝑅
 

e. None of the above 

a. 𝐻(𝑗𝜔) =
𝑅

𝑅+𝑗𝜔𝐿
, 𝜔𝑐 =

𝐿

𝑅
 

b. 𝐻(𝑗𝜔) =
𝛼

𝑅+𝑗𝜔𝐿
, 𝜔𝑐 =

𝛼𝐿

𝑅
 

c. 𝐻(𝑗𝜔) =
𝛼𝑅

𝑅+𝑗𝜔𝐿
, 𝜔𝑐 =

𝛼𝐿

𝑅
 

d. 𝐻(𝑗𝜔) =
𝑅

𝑅+𝑗𝛼𝜔𝐿
, 𝜔𝑐 =

𝐿

𝑅
 

e. None of the above 

 

Problem 6 (4 pts) 

What is the transfer function of Vo/Vs?   

Version a Version b Version c 

a. 𝐻(𝑗𝜔) =
𝛼𝑗𝜔𝐿

𝑅+𝑗𝛼𝜔𝐿
 

b. 𝐻(𝑗𝜔) =
(1−𝛼)𝑗𝜔𝐿

𝑅+𝑗(1−𝛼)𝜔𝐿
 

c. 𝐻(𝑗𝜔) =
𝛼𝑗𝜔𝐿

𝑅+𝑗𝜔𝐿
 

d. 𝐻(𝑗𝜔) =
(1−𝛼)𝑗𝜔𝐿

𝑅+𝑗𝜔𝐿
 

e. None of the above 

a. 𝐻(𝑗𝜔) =
(1−𝛼)𝑗𝜔𝐿

𝑅+𝑗𝜔𝐿
 

b. 𝐻(𝑗𝜔) =
𝛼𝑗𝜔𝐿

𝑅+𝑗𝛼𝜔𝐿
 

c. 𝐻(𝑗𝜔) =
(1−𝛼)𝑗𝜔𝐿

𝑅+𝑗(1−𝛼)𝜔𝐿
 

d. 𝐻(𝑗𝜔) =
𝛼𝑗𝜔𝐿

𝑅+𝑗𝜔𝐿
 

e. None of the above 

a. 𝐻(𝑗𝜔) =
𝛼𝑗𝜔𝐿

𝑅+𝑗𝛼𝜔𝐿
 

b. 𝐻(𝑗𝜔) =
(1−𝛼)𝑗𝜔𝐿

𝑅+𝑗𝜔𝐿
 

c. 𝐻(𝑗𝜔) =
(1−𝛼)𝑗𝜔𝐿

𝑅+𝑗(1−𝛼)𝜔𝐿
 

d. 𝐻(𝑗𝜔) =
𝛼𝑗𝜔𝐿

𝑅+𝑗𝜔𝐿
 

e. None of the above 

 

Problem 7 (2 pts) 

What is the gain of V0/Vs at the cutoff frequency?   

Version a Version b Version c 

a. 0.6 √2⁄  

b. 0.4 √2⁄  

c. 1 √2⁄  

d.  0.6 

e. None of the above 

a. 0.6 √2⁄  

b. 0.4 √2⁄  

c. 1 √2⁄   
d. 0.4 

e. None of the above 

a. 0.2 

b. 0.8 √2⁄  

c. 0.2 √2⁄  

d. 1 √2⁄  

e. None of the above 
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The following figure represents the circuit to be used to solve Problem 8, 9 and 10. 

If Is = {3, 6, 9} A, R1=6 Ω, R2=12 Ω, L= 3 H, C= 1 F. The switch opens at t=0, after 

having been closed for a long time. 

 
 

Problem 8 (2 pts) 

What is the value of iL(0
+
)? 

Version a Version b Version c 

a. 2 A 

b. 1 A 

c. 3 A 

d. 4 A 

e. None of the above  

a. 1 A 

b. 3 A 

c. 2 A 

d. 4 A 

e. None of the above  

a. 1 A 

b. 2 A 

c. 4 A 

d. 3 A 

e. None of the above  

 

Problem 9 (2 pts) 

What is the value of vC(0
+
)? 

Version a Version b Version c 

a. 9 V 

b. 36 V 

c. 12 V 

d. 24 V 

e. None of the above  

a. 9 V 

b. 24 V 

c. 36 V 

d. 12 V 

e. None of the above  

a. 36 V 

b. 9 V 

c. 12 V 

d. 24 V 

e. None of the above  

 

Problem 10 (4 pts) 

What is the expression for IL(s)? 

Version a Version b Version c 

a. 
6𝑠+12

3𝑠2+6𝑠+1
 

b. 
3𝑠+6

3𝑠2+6𝑠+1
 

c. 
9𝑠+18

3𝑠2+6𝑠+1
 

d. 
𝑠+2

3𝑠2+6𝑠+1
 

e. None of the above  

a. 
6𝑠+12

3𝑠2+6𝑠+1
 

b. 
3𝑠+6

3𝑠2+6𝑠+1
 

c. 
9𝑠+18

3𝑠2+6𝑠+1
 

d. 
𝑠+2

3𝑠2+6𝑠+1
 

e. None of the above  

a. 
3𝑠+6

3𝑠2+6𝑠+1
 

b. 
6𝑠+12

3𝑠2+6𝑠+1
 

c. 
9𝑠+18

3𝑠2+6𝑠+1
 

d. 
𝑠+2

3𝑠2+6𝑠+1
 

e. None of the above  
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Problem 11 (10 pts) 
Consider the circuit shown below (initial conditions for the inductor and capacitor are zero).  

 

1. Determine the s-domain representation of this circuit and re-draw the circuit (3pts) 

 

 

 

 

 

 

 

2. Find Io(s), clearly and neatly show your work (4pts)  
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3. Deduce io(t) flowing in the 2 Ω resistor (3 points) 
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Problem 12 (10 pts) 

 

 

It is required to find 𝑣0(𝑡) when the voltage and current source are respectively given by: 𝑣𝑠(𝑡) =

𝐾1𝑢(𝑡)   and 𝑖𝑇(𝑡) = 𝐾2𝛿(𝑡). Assume no initial conditions on the capacitor and inductor  

 

 


