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EE 233 HW#6 Solution 

 

 
 

 (13.70) (a) 

 

if Vi = 5[u(t) − u(t − 0.5)] So 

for 0 ≤ t ≤ 0.5: 

 

And for 0.5 ≤ t ≤ ∞: 

𝑉0(𝑡) = ∫ 5(100)𝜆𝑒−10𝜆𝑑𝜆
t

t−0.5

 

     = −5𝑒−10𝜆(10𝜆 + 1)|
𝜆 = 𝑡

𝜆 = 𝑡 − 0.5
 

     = −5e−10t(10t + 1) − (−5e−10t+5(10t − 5 + 1)) 

             = −5e−10t(10t + 1 − e5(10t − 4)) 

(b) The graph is shown here: 
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(13.80) input of 30, u(t) is applied, the response is 

Vout = (50e−8000t − 20e−5000t)u(t) when Vin = 30µ(t). 

 

So to find H(s) we need to divide by . 

 

We know that s = jω and ω = 6000, so 

 

Thus, y(t) = (120)(0.52cos(6000t + 66.37)) 

y(t) = 62.4cos(6000t + 66.37) 

(13.91) We can transform the current source into a voltage source. So the source voltage becomes 

(50K)(0.5δ(t)) and the resistor in series with the source. 
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(b) We would expect the circuit to produce a decaying exponential with τ = RC 

 

So yes, this makes sense. 

 

 

 

(Problem1) (a) 

 

So for 0 ≤ t ≤ 4 ms, 

𝑉0(𝑡) = ∫ 16(250)𝑒−250𝜆𝑑𝜆
t

0

 

= −16𝑒−250𝜆|
𝜆 = 𝑡
𝜆 = 0

 

= 16(1 − 𝑒−250𝑡) 

  

and for 4ms≤ t ≤ ∞: 

  

𝑉0(𝑡) = ∫ 16(250)𝑒−250𝜆𝑑𝜆
t

t−0.004

 



4 

     = −16𝑒−250𝜆|
𝜆 = 𝑡

𝜆 = 𝑡 − 0.004
 

             = −16𝑒−250𝑡 + 16𝑒−250(𝑡−0.004) 

 = 16e−250t(e − 1)V 

(b) The graph is shown here: 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5 

(Problem2) 
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(Problem3) 

a) We know center frequency 

𝑤0 = √
1

𝐿𝐶
=

20𝑘𝑟𝑎𝑑

𝑠
 

So we can get  𝐿 = 0.05𝐻 

 

Use the definition of quality factor 

𝑄 = 𝑤0𝑅𝐶 = 5 

 

We get 𝑅 = 5𝐾Ω 

 

b) Lower cutoff frequency: 

𝑤𝑐1 = 𝑤0 [−
1

2𝑄
+ √1 + (

1

2𝑄
)

2

] = 18010𝑟𝑎𝑑/𝑠 

𝑓𝑐1 =
𝑤𝑐1

2𝜋
= 2866.4𝐻𝑧 = 2.866𝐾𝐻𝑧 

Upper cutoff frequency: 

𝑤𝑐2 = 𝑤0 [
1

2𝑄
+ √1 + (

1

2𝑄
)

2

] = 22099.8𝑟𝑎𝑑/𝑠 

𝑓𝑐2 =
𝑤𝑐2

2𝜋
= 3517.3𝐻𝑧 = 3.517𝐾𝐻𝑧 

c) The bandwidth in this filter is  

𝐵 = 𝑓𝑐1 − 𝑓𝑐2 = 3.517𝐾𝐻𝑧 − 2.866𝐾𝐻𝑧 = 0.651𝐾𝐻𝑧 = 651𝐻𝑧 

 

 

 


