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1A R = 1k‖2k‖3k

1B R = 1k + (2k‖3k) + 4k

1C R = 1k + (1k‖(1k + 1k + (1k‖(1k + 1k + 1K)))) + 1k

2A Vo = 150µV
i = 150µV

2kΩ

2B Define point x with Vx at armpit
Equivalent Resistance, Req, from Vx to bottom
Req = RB‖(RH +RB)
Voltage divider: Vx = Req

Req+RB

i = Vx
RB+RH

Vo = iRH

3A Define loop current in left (il) and right (ir = i) loop
KVL for il: +10V − 2k(il − ir)− 1k(il) = 0
KVL for ir: −2k(ir − il)− 3k(ir) = 0
2k(ir − il) + 3k(ir) = 0
2k(ir) + 3k(ir) = 2k(il)
5k(ir) = 2k(il)
il = 2.5ir
KVL #1: 10V = 2k(il − ir) + 1k(il)
10V = 2k(2.5ir − ir) + 1k(2.5ir)
10V = 5.5kir
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Find Vo and i
A) B)

C)

D)

E)
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A Vo = −100k
10k

100µV
i = Vo

100k

B Voltage divider, then buffer
V o = 1k

1k+1k
2V

C Output of first op-amp: Vx
Vx = −1k

1k
1V = −1V

2nd op-amp, V+ = 1k
1k+1k

Vx = −0.5V

i = Vx
1k+1k

= −0.5mA

Vo = (1 + 1k
1k

)V+ = 2(−0.5V ) = −1V
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