
Op Amps – 3 

multiple op amps, AC



Now what?

• Method is to exploit known forms and/or apply the 
usual rules:

𝑣! = 3𝑣" − 5	𝑣#



Example: find 𝑣!

𝑣! = 25.1	𝑉



Example: find 𝑣!

𝑣! = 10𝑣" − 3𝑣#



Might have extra components: 

𝑣! = −17.6	𝑉

𝑣! = −5	𝑣#



Or just be more complex 

𝑣! = −25	𝑉



Op Amps and AC

• Recall the inverting amplifier

gain = −
𝑅.
𝑅/

• Now, an “active” filter

𝐻 𝜔 = −
𝑍"
𝑍#
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Example: find 𝑣! if 𝑣$ 𝑡 = 2 cos 1000𝑡 V

10 kW

vs vo

10 kW

0.1 µF

𝑣!(𝑡) = 2 cos 𝜔𝑡 + 135°  V



Example: find 𝑣! if 𝑣# 𝑡 = 𝐴 cos𝜔𝑡 	𝑉     Is the result 
low pass, bandpass, or highpass?

𝑣!(𝑡) =
$%&!'

#(%"&#"'"
cos 𝜔𝑡 + 180° − tan)# 𝜔𝑅*𝐶  V



Practice problem: find 𝑣!

𝑣! = −12	 𝑣+



Practice problem: find 𝑣!
𝑣! = 6(𝑣# − 𝑣")



Practice problem: find 𝑣!
𝑣! − 21.6	𝑚𝑉



Practice problem: find 𝑣!
𝑣! = −0.4	𝑉



Practice problem: find 𝑣!
𝑣! = 21.8	𝑉	



Practice problem: find 𝑣!(𝑡)

𝑣!(𝑡) = 0.707 cos 50,000𝑡 − 8.13°  V



Practice problem: find 𝑣! if 𝑣# 𝑡 = 𝐴 cos𝜔𝑡 	𝑉

𝑣!(𝑡) =
$%&!'#

#(%"&#"'#" #(%"&!"'!"
cos 𝜔𝑡 + 270° − tan)# 𝜔𝑅*𝐶* − tan)# 𝜔𝑅*𝐶,  V



Practice problem:

𝑣!(𝑡) = 9.26 cos 1,000,000𝑡 + 76.6°  V


