Solution of ECE 300 Test 2 FO8

1. Find the numerical value of | in the circuit below.
1 R,=5Q R, =3Q
AN
v, =10V Ry =6Q
V
| = | _ 10V _ 1V _ 1oV —1.429A
R,+R/ IR, 5Q+6Q[3Q 5Q+2Q 7Q
2. Find the numerical value of V in the circuit below.
R, =2Q R =3Q

v R3 =6Q Rl =1Q

Voltage across the 1Q resistor (positive on top) is1V. Voltage across 3Q resistor (positive on the left) is
3V. Therefore the voltage across the 6Q resistor (positive on top) is4V and the current through the 6Q
resistor is2/3 A. So the current through the 2Q resistor (flowing to the right) is 5/3 A and the voltage
acrossit (positive on the left) is 10/3V. Then the voltage V must be 4V + 10/3V or 22/3V or 7.333 V.

3. Find the numerical vaues of the three currents indicated on the circuit diagram below.
R4 =4Q
MW +
30 120 I Ry=10Q 5V

Current through the 10Q resistor is 1/2 A flowing downward. Therefore the current through the 4Q
resistor is /2 A flowing to the right and the voltage across the 4Q resistor is 2V (positive on the left). So
the voltage across the current source and the 8Q and 12Q resistorsis 7V (positive on top). Therefore the

current 1, is 7/8A and the current through the 12Q resistor is 7/12A flowing downward. Therefore 1 is

the sum of 7/8, 7/12 and 1/2 or 1.958A. | must be the same as the sum of the currents flowing through
the 8Q and 12Q resistors or 1.458A.



4.

Find the numerical value of V, inthe circuit below.

R1 = 100k

R, =50kQ

R, = 30k9§
3 +
Ve §R4=80k9

The 200 mA current splits between the two paths. The current through the right-hand path is (using
current splitting)

200mA x 30ke2 =37.5mA

30k + 50k + 80kQ

Therefore the voltage across the 80kQ resistor is 37.5 mA x 80 kQ = 3000 V
Find the numerical value of V in the circuit below.

5000 N

2kQ
8kQ

v
10V

3kQ

+ —
|4
The three voltage sourcesin series can be replaced by a single voltage source in the position, and with the
polarity of the 7V source, of -6V. The voltage V is then (using voltage division)

V =—| 6Vx 3000 =4/3V =1333V
3000 + 2000 + 500 + 8000
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1. Find the numerical value of | in the circuit below.
1 R2:7Q R4=3Q
ANV
v, =10V Ry=6Q
V
_ . . 1ov. 10V 10V _, 00
R,+R IR, 7Q+6Q[3Q 7Q+2Q 9Q
2. Find the numerical value of V in the circuit below.
R4=2§2 R2=29

v R3:6£2 Rl =1Q

Voltage across the 1Q resistor (positive on top) is1V. Voltage across 2Q resistor (positive on the left) is
2V. Therefore the voltage across the 6Q resistor (positive on top) is 3V and the current through the 6Q
resistor is1/2 A. So the current through the 2Q resistor (flowing to theright) is 3/2 A and the voltage
acrossit (positive on the left) is3V. Then thevoltageV mustbe3V +3V or6V.

3. Find the numerical vaues of the three currents indicated on the circuit diagram below.
R4 =8Q
MW +
30 120 I Ry=10Q 5V

Current through the 10Q resistor is 1/2 A flowing downward. Therefore the current through the 8Q
resistor is 1/2 A flowing to the right and the voltage across the 8Q resistor is4V (positive on the left). So
the voltage across the current source and the 8Q and 12Q resistorsis 9V (positive on top). Therefore the

current I, is 9/8A and the current through the 12Q resistor is 3/4A flowing downward. Therefore |I_ is

the sum of 9/8, 3/4 and 1/2 or 2.375A. | must be the same as the sum of the currents flowing through
the 8Q and 12Q resistorsor 1.875A.



4.

Find the numerical value of V inthe circuit below.

R1 = 100k

R, =50kQ

R, = 30k9§
3 +
Ve §R4:60k9

The 200 mA current splits between the two paths. The current through the right-hand path is (using
current splitting)

200mA x 30kQ2 =42.86mA
30kQ +50kQ + 60k

Therefore the voltage across the 60k resistor is 42.86 mA x 60 kQ = 2571.6 V
Find the numerical value of V in the circuit below.

5000 N

2kQ
4kQ

v
10V

3kQ

+ —
|4
The three voltage sourcesin series can be replaced by a single voltage source in the position, and with the
polarity of the 7V source, of -6V. The voltage V is then (using voltage division)

V= —{—GV 3000 } =1.895V

* 3000 + 2000 + 500 + 4000



