
Grader: Terry Kim 

Problem1 

a) Consider the circuit below. 

 

from the negative feedback, we know V+ = V− = Vout 
KCL at Vx node 

 
Vin−Vx
Z1

=  Vx− Vout
Z3

+  Vx− Vout
Z2

      (5pts) 

 

Voltage divider in the red box above with Z2 & Z4 

Vout = �
Z4

𝑍2 + 𝑍4
�Vx 

Vx =
Z2 + Z4
𝑍4

Vout or 

Vx = (1 + Z2
𝑍4

)Vout        (5pts) 

 

 



 

In order to have 
Vx = 0, we need to have impedence across Vx should be zero. 
Zx(ω) = Zc(ω) + ZL(ω) = 0 

Zx(ω) =
1

jωC
+ jωL = 0 

Zx(ω) =
−j
ωC

+ jωL = 0 

Zx(ω) = j �
−1
ωC

+ ωL� = 0 

Zx(ω) = 0 when �
−1
ωC

+ ωL� =  0 

ω =
1
√LC

=
1

√10 × 10−15 × 10 × 10−3
=

1
√1 × 10−16 

 

ω = 1 × 108 𝑟𝑎𝑑
𝑠

        (5pts) 
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Rubric for # 3: 

a) +2 Correct definition of ix 

+1 For trying something 

+5 for correct Vth or IN 

+5 for correct Req 

+2 for drawing the 2-element equivalent circuit 

b) +3 Nodal/Mesh equations 

+4 Correct Answer (+2 if very close but wrong) 

+1 If answer is in proper form 

+2 If answer does not contain VBE 

c) +10 for Low Pass Filter shape and proof (+5 for shape without proof) 

+2 for |H(w)| 

+3 for wc 

-2 for missing labels on axis 

Rubric for #4: 

a) +5 for recognizing equivalent ckt or for solving one nodal equation at V- (right amp) 

+2.5 for shorting R6 or equations do not contain R6 

+5 For correct answer 

-1 for missing sign 

Full credit given for correct answer. 

b) +2.5 for utilizing result from part a. 

+5 for proper setup for KCL at V- (left amp) 

+5 for correct answer 

-2.5 for algebraic error or answer is close but wrong 

-1 for wrong sign 
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