
Homework 6 Electronics 1 Kai Martens

7.5

Active: vEB = 0.7V.

a.) iE = 5V−0.7V

2kΩ
= 2.15mA, vCB = 0V, vEC = 0.7V.

b.) iE = 5V−0.7V

2kΩ
= 2.15mA, vCB = −5V, vEC = vEB − vCB = 5.7V.

c.) iC = αiE = iE . iE = 5V−0.7V

2kΩ
= 2.15mA, vCB = 2kΩiE − 5V= −0.7V ,

vEC = −2kΩiE + 5V + 5V − 2kΩiE = 1.4V.

7.11

Active: vBE = 0.7V, iC = βiB .

KVL: vB = 30

30+60
6V= 2V.

Parallel resistors: 1

60
+ 1

30
= 3

60
= 1

20

a.) 2V = 20kΩiB + vBE + 100Ω(iB + iC) ⇒ iB = 43.2µA.

b.) iC = 4.32mA > 0 !!!

c.) vCE = 6V − 1kΩiC − 100Ω(iB + iC) = 1.2V
i.e. vCE > 0.2V

7.19

Active: vBE = 0.7V, iC = βiB .

a.) KVL: 22kΩiB + vBE + 2kΩ(iB + iC) − 5V = 0 ⇒ iB = 19.2µA

b.) ⇒ iC = 1.92mA

c.) KVL: vCE + 2kΩ(iB + iC) − 5V = 0 ⇒ vCE = 1.12V

7.25

Active: vBE = 0.7V, iC = βiB .

Ohm’s law: iB1 = 3V−0.7V

230kΩ
= 10µA ⇒ iC1 = 1mA

KVL: 6V=1kΩ(iC1 + iB2) + 0.7V + 2kΩ(iB2 + iC2)
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⇒ iB2 = 21.2µA ⇒ iC2 = 2.12mA.

vCE1 = vBE1 + 2kΩ(iB2 + iC2) = 4.98V

6V=vCE2 + 2kΩ(iB2 + iC2) ⇒ vCE2 = 1.72V

7.35

Saturation: vBE = 0.8V, vCE = 0.2V.

vB1 = vBE1 + vBE2 = 1.6V
vC1 = vCE1 + vBE2 = 1.0V

iB1 = VCC−vB1

68kΩ
= 50µA

iC1 = VCC−vC1

1kΩ
= 4mA

β1 ≥ iC1/iB1 = 80

iB2 = iB1 + iC1 −
VBE2

210Ω
= 0.24mA

iC2 = VCC−vCE2

500Ω
= 9.6mA

β2 ≥ iC2/iB2 = 40
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