
Homework 7 Electronics 1 Kai Martens

9.9

active: vBE = 0.7V, iC = hFEiB

KVL: 10V = 150kΩiB1 + 0.7V + 1kΩiB1(1 + 100) ⇒: iB1 = 9.3V
251kΩ

= 37.1µA = IBQ1 ⇒ ICQ1 = 3.71mA

KVL: 10V = 1kΩ(3.7mA + iB2) + 0.7V + 1kΩiB2(1 + 100) ⇒: iB2 = 5.59V
102kΩ

= 54.8µA = IBQ2 ⇒ ICQ2 =
5.48mA

KVL→ VCEQ1 = 2.49V > 0.2V qed
KVL→ VCEQ2 = 2.66V > 0.2V qed

9.13

re

RC

RE

RS

RP

a.) gm = ICQ/VT = 1.18mA/26mV = 45.4mMHO

b.) re = VT /ICQ = 22Ω

c.) RP = R1R2/(R1 + R2) = 9kΩ. Rb = vb/ib and vb = (re + RE)101ib ⇒ Rb = 103kΩ. Rin is now
the parallel resistance of Rb and RP : Rin = 8.28kΩ

d.) With vb as above and vc = −5kΩ100ib we get: Av = vc/vb = −4.84

9.18

Rs vb1 vb2

330150k 7 1k 4.74
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ICQ1 = 3.71mA⇒ re1 = 7 and ICQ2 = 5.48mA⇒ re2 = 4.74

a.) vb1 = 7ib1(1 + 100) ⇒ ib1 = vb1/707 and vb2 = 4.74ib2(1 + 100) ⇒ ib2 = vb2/479

100ib1+vb2/1k+ib2 = 0 ⇒ vb2 = −45.8vb1 and vc2 = −330(100ib2) = −330(100)(vb2/479) ⇒ vc2/vb1 =
3160 = Av

b.) ic2 = −vc2/330 and ib2 = vb1/707 → ic2/ib1 = −6770 = Ai

9.22
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2.2kRs

Rp 100k 5k 5k

vb vc

Rp = 10k90k
10k+90k

= 9k and 100k||5k||5k = 2.44k

a.) ib = vb−10−4vc

2.2k
and 100ib + vc/2.44k = 0 ⇒ ib = −vc/244k

−vc/244k = (vb − 10−4vc)/2.2k ⇒ vc/vb = 244/ − 2.176 = −112 = Av

b.) Rb = vb/ib = 2.18k → Rin = Rb||Rp = 1.75k

c.) iL = vc/5k ⇒ iL/ib = −48.8 = Ai
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