EXERCISES MODULE 1: DC ELECTRIC CIRCUITS

September 29, 2016

PROBLEM 1.1

For the circuit in Figure [I} obtain the equations needed to determine the currents of each branch
of the circuit.
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Result
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PROBLEM 1.2

For the circuit of Figure
a) Determine the current of each branch of the circuit.

b) Compute the potentials V4, Vp and Vi



Figure 2

1
Data: £, =10 V; Rg:§Q; Ri=4Q; Ry=R3=20Q
Result

a) Il:[2:2A; [3:4A
b) Va=8V; Vg=0V; Ve=4V

PROBLEM 1.3

Given the circuit in Figure [3}
a) Determine the power of the sources £ and Fjs.
b) Compute the power absorbed by resistors R;, Re and R3. Verify the power balance of the circuit.

c¢) Calculate the electric potential difference Vap.
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Figure 3
Data: E1:10V; E2:5V; R1:2Q; RQZRngQ

£,

Result

a) Pp, =30 W. Delivered; Pg, =5 W. Delivered
b) Pg, =18W; Pg,=1W; Pr,=16W

ZPdeli:ZPabs:35W

c) Vap=-6V



PROBLEM 1.4

For the circuit of Figure [4] calculate the power absorbed by resistors Ry, R4 and Rj

Figure 4

Data: E1:12V; Rlzlg; RQIQQ; R3:R4:4Q; R5:8Q; R6:6Q; R7:29

Result
PR1:16W; PR4:4W; PRSZSW
PROBLEM 1.5

Given the circuit of Figure
a) Compute the potentials of points A and B

b) Determine the power of the sources, and the power absorbed by the resistors. Verify the power
balance.

R, 4 B R;
E,; E;
I
— R, IEZ =
Figure 5

Data: E1:10V; EQZQV; E3:4V; R1:8Q; R2:R3:4Q
Result

a) Va=8V; Vg=0V

b) PE1 :10W; PE2:—1W absorbs; PE3:4W; PR1 :8W; PRQ:1W; PRSZ4W



PROBLEM 1.6

For the circuit in Figure [0}

a) Compute the potentials of points A, B and C.

b) Determine the power of the sources F1 and Fs, and the power absorbed by the resistor Rj.
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Data:

E1:E2:1OV; E3:3V; E4:4V; Rlzlg; RQZZQ; R3:3Q;

Result

a) Va=-23V; Vp=0V; Vpog=4V
b) Pg, =100W; P, =0W; Pr =100 W

PROBLEM 1.7

Given the circuit in Figure [7}
a) Calculate the power absorbed by the resistors Ry, R2 and Rs.
b) Calculate the power of the sources Fy, Fo and Ej.

c¢) Determine the energy saved by Li, Lo, C1, Co and Cs.

R4:4Q; R5:8Q



Data:
E1:1V; E2:2V; E3:3V; Rlz]_Q; R2:R3:2Q;

Ci=1upF; Co=1uF; Cs3=3upF; Li=2mH; Lo;=4mH
Result

a) PR1:1W; PRQIQW; PR3:0W
b) P, =1W; Pg,=2W; Pp,=0W

1
c) W, =1mJ; W, =2ml; Wclzi,uJ; We, =9 pd; Wey =24 11

PROBLEM 1.8

For the following circuit
a) Determine the power absorbed by resistors Ry, Re, R3 and Ry.
b) Calculate the power of the sources Fy and Es.

¢) Compute the energy saved by Lj, Lo, C7 and Cj.
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Data:
E1:2V; E2:5V; R1:4Q; R2:R3:3Q; R4:6Q
01:7HF; CQZ2HF; L1:8,U,H; L2:2/,LH
Result

4 2
b) Pg, =1W; Pg,=5W
¢) Wi, =1pJ; Wi, =1uJ; We, =0J; W, = 25n]



PROBLEM 1.9

Determine the equivalent resistance for the circuits shown in Figure [0] when they are in DC:
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Figure 9

Data:
Rlzlg; R2:R3:2Q; C’lzl,uF; L1:2mH

Result
Regy =00, Regy, =302y Regy =182

PROBLEM 1.10

For the circuit in Figure [10| express the equations to obtain v (t), ve(t), and v3(t) as a function of
the currents i (¢) and ia(t).
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