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1- Calculate the cut-off frequencies for the low pass and high pass filter 

circuits shown in Figure 10.5, 10.6, 10.7, and 10.8.  

 Part A:  First order active low-pass filter  

 

 

 

 

 

 

 

 

 

fc = 
1

2 𝜋 𝑅𝐶
 = 1591.5 Hz 

 

Part B: Second Order Low Pass Butterworth Filter  

 

 

Figure 10.6: Second Order Low Pass Butterworth Filter 

 

 fc = 
1

2 𝜋 𝑅𝐶
 = 1591.5 Hz 



 Part C: First order active high -pass filter  

 

 

 

 

 

 

Figure 10.7: First Order Active High-Pass Filter 

 

fc = 
1

2 𝜋 𝑅𝐶
 = 1591.5 Hz 

 

 

 

Part D: Second Order High Pass Butterworth Filter 

 

 

 

 

 

 

 

 

                                  Figure 10.8: Second Order High Pass Butterworth Filter  

 

fc = 
1

2 𝜋 𝑅𝐶
 = 1591.5 Hz 



2- Simulate the circuits in step 1 using ac sweep, use Vac source with 1 V 

amplitude, and use UA741 Op-amp with +/-15V bias  

 

 

 

Magnitude  

 

 

f-3dB = 1600 Hz 

 

 

           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz 30KHz 100KHz

db(V(U2:OUT))

-40

-20

0

20

(1.5053K,6.8545)(1.6238K,6.5313)



Phase 

  

 

 

 

Magnitude 

  

 

           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz 30KHz 100KHz

p(V(U2:OUT))

0d

90d

180d

(1.5053K,6.8545)(1.6238K,6.5313)



 

      f-3dB = 1500 Hz 

Phase 

 

 

  

 

           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz 30KHz 100KHz

db(V(U2:OUT))

-80

-40

0

40

(1.5053K,1.4917)

           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz 30KHz 100KHz

p(V(U2:OUT))

-200d

-100d

0d



 Magnitude 

 

f-3dB = 1600 Hz 

 

 

 

 

 

 

 

 

 

           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz 30KHz 100KHz

db(V(U2:OUT))

-40

-20

0

20

(1.6115K,6.5859)
(85.295K,9.54

           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz 30KHz 100KHz

p(V(U2:OUT))

-200d

-100d

0d

100d



Magnitude  

 

 

      f-3dB = 1500 Hz 

Phase 

 

4. Calculate the resonant/center frequency and the two cut-off 

frequencies for the band-pass and band-reject filter circuits given 

in Figure 10.9 and Figure 10.10. 

Part E: Active band-pass filter  

           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz 30KHz 100KHz

db(V(U2:OUT))

-100

-50

0

50

(1.5681K,903.294m)

           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz 30KHz 100KHz

p(V(U2:OUT))

0d

90d

180d

(1.5681K,903.294m)



 

Figure 10.9: Active band pass filter 

 

 

 

 

Req = 2.6 KΩ  

f0 =736 Hz 

β = 1111 

fc1 = f0 – β/2  = 180.5 Hz 

fc2 = f0 + β/2 = 1291.5 Hz 

 

Part F: Active band-reject filter  

 



       

Figure 10.10: Active band reject filter 

 

4- Repeat steps 2, 3 for circuits in step 4.   

 

 

 

 

  



Magnitude  

 

Phase 

 

 

 

 

 

 

 

 

           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz 30KHz 100KHz

db(V(U2:OUT))

-80

-40

0

40

           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz 30KHz 100KHz

p(V(U2:OUT))

-300d

-200d

-100d

-0d



 Magnitude 

 

 

 

Phase 

 

 

 

           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz 30KHz 100KHz

db(V(U2:OUT))

-183.00m

-182.95m

-182.90m

-182.85m

           Frequency

10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz 30KHz 100KHz

p(V(U2:OUT))

-400ud

-200ud

0d

200ud


