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1.

2
A room is lit by two 100 W lamps. How much energy do the lamps consume per week if the
lamps are lit an average of 6 hours per day (kJ is kilo-joules, MJ is mega-joules)?

a) 30.24 MJ
b) 8.4KkJ

c) 252MJ
d) 7kJ

e) 152MJ

E = P*T = 2*¥100*%6*3600%7 = 30.24 MJ (Mega W-s)

Given an electric heater with the following electrical specifications: 220 V, 10 kW. Calculate the
equivalent resistance of the heater.

a) 484 Q
b) 44 Q
c) 2.42Q
d 11Q
e) 22Q

P =V*R 2R = (220)°/10,000 = 4.84 Q

Zaher lives in the mountains. In a letter to his uncle in the US, he complains about the cold
weather. His uncle sends him two electric heaters bought in a local appliance store. In the US, the
common line voltage is 120 V. One heater is rated at 2000 W whereas the other is rated at 1000 W.
The power outlet in Zaher’s home delivers 220 V. Zaher decides to connect the heaters in series
before connecting them to the power outlet. Before powering the heaters, he asks advice from a
mechanical engineering student at AUB. The student analyzes the case and computes the voltages
that each of the heaters would be subjected to. The greater of the two voltages is nearly equal to:

a) 157V
b) 152V
¢ 147V
d) 142V
e) 138V

We determine the resistance of each heater:
R, = V/p; = 120°/2000 = 7.2 Q and R> = v/p; = 120°/1000 = 14.4 Q. Then, we apply voltage
division over the greater resistance: v, = 220¥*Ro/(R;+R>) = 220%14.4/21.6 = 147 V)



4. Calculate the equivalent resistor between terminals a and b in the following circuit.
16 Q 24 Q

a) 55Q
b) 33 Q
c) 15Q
d 42Q
e) 30Q

R=((22 //12) +22)//45 + (16 //48) = 30 Q

5. All resistors in the following circuit have resistance equal to 2 Q. Moreover, the voltage source is
Ve = 6 V. Calculate the total power generated in the circuit.

a) 16.3W
b) 33.3W
c) 12 W
d) 21.3W
e) 27TW

Ry=(2//2)+2=3Q
Pgen = Pdiss = Vsrcz/qu:62/3 =I12W Vsrc

6. Calculate i, in the following circuit.

a) 1.67A A
E— i Y
¢) 2A | +
d) 234A (Nov 260 /+\3 3030,
e) 3A N \v4 _

@
{ &

is=106A,i,=3i,/5=1A



7. Given the following four circuits: A, B, C, D.
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Which of the following statements is correct?

a) Valid connections: only A

b) Valid connections: A and B; Invalid connections: C and D
¢) Valid connections: A and D; Invalid connections: B and C
d) Valid connections: A and C; Invalid connections: B and D

e) Valid connections: only C

Figure A: A voltage source connected to current source which is a valid connection.

Figure B: In the same branch two current sources but opposite in direction are flowing. Therefore
the connection is invalid.

Figure C: Apply KCL at the lower node: 20 is not equal to 10+5 so invalid connection.

Figure D: i,=-25A therefore the voltage across the leftmost node branch is:
50+(-6i,)=50+150=200, which is different than the voltage source connected in parallel (260V).
Therefore it is an invalid connection.

8. Calculate the power dissipated or generated by the current source if all resistances are 10 Q in the
following circuit.

a) 72 W, dissipated

b) 88 W, generated 4V g[) A *
¢) 10 W, dissipated ; Q) Var
d) 88 W, dissipated

e) 72 W, generated

KVL: 4V + 2A*10 Q2 - vy4 - 2A*10 2 = 0, therefore vop =44V
Since 2A current is going through a voltage rise: Pgenerated 24 = 2744 = 88 W



9. Calculate Vp in the following circuit. 200
a) 36V ANV
b) 40V +
C) 80V 2 A
20 Q 30 Q V
d) 24V 0
e) 60V B

20// 30 = 20%30/50 = 12 Q.
Vo=12%2A=24V

10. Given that the current I between terminals a and b is equal to zero, R1 =4 Q,R2=1Q, R3 =8 Q.
Calculate the value of R4.

R R2
v() - $1% b

R3 R4

a) 1/12 Q
b) 0.5Q
c) 12Q
d 2Q
e) 4Q

Balanced Wheatstone Bridge:

Ry R;
R: R,
R;=2Q

11. In the circuit of the previous part, find the total power dissipated in R1 and R3 together.
a) 0.25W
b) 0375 W
c) 8/3W
d) 0.75W
e) 1.125W

= 0. Therefore the branch where I is flowing can be omitted.
Vi 33 9

—=—=—=0.75W
R (Ry+R;) 12



12. In the following circuit, you are required to apply the node voltage method for analysis. Given the
following parameters: R1 =1 Q,R;=6Q, R3=12Q, R4=6 Q.
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Which of the following is the node voltage equation for node 2?

a) —24—-12 Vi +13 VZ_V:;:I]

b) —24—6vi+8wvy —2vy; =0
C) -2-}—41«'14-?1'3-3‘«'3:0
d —24-3v+7v, —4v3 =0

e) _24_2‘?1‘}'87:_5‘?3:“

Add the three outgoing currents from node 2 and set equal to 0: -2+(v2-v;)/R;+(v2-v3)/R3=0 =
24 (va-vi )/ 1+(v2-v3)/12=0, multiply by 12 and collect terms: =24 — 12 vy +13 v, —v3=10

13. Calculate the Thevenin equivalent voltage as seen from terminals and b in the following circuit.

a)
b)
c)
d)
e)

30V

NOR-L-N.

c e+t

3Q
AN —

22V
22V
-38V
38V
8V

50 3g 30V

Do source transformation (see figure above). Apply KVL: =10+ 101 —30 =0 [ = 44
Apply KVL again.' Ve — 30+ 21 = ﬂ, Ve =21 —-30 = —22'[-"., Vig = —22V



14.

15.

16.

In the circuit of the previous part, calculate the Thevenin equivalent resistance as seen from
terminals and b.

a) 10Q
b) 1.6 Q
c) 1.2Q
d 5Q
e) 3Q

Open circuit current sources. Short circuit voltage sources. Find R., seen from terminals a and b.
345

R =R. = = 1.60

2

In the following circuit, you are required to apply the mesh current method for analysis. Why is it
enough to write two mesh equations?

a) Because there is a voltage source in the circuit.

b) Because one of the mesh currents is completely determined by a current source. (Is = -I;)
c) Because there is a voltage source dependent on a current in the circuit.

d) Because in a circuit with three meshes it is always sufficient to write two mesh equations.

e) Because of the number of independent branches.

3001,
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For Vi1 =200 V and I;; = 0.6 A in the circuit of the previous part, select the mesh equation for
mesh 1 (lower left mesh):

a) 100—4001, +2001; =0
b) 120—4001, +2001; =0
¢) 90—4001 +200/, =0
d) 804001 +200/; =0
e) 45—4001, +200/, =0

Clockwise adding voltage rises, subtracting voltage drops: Vy;-1;200+1,200-1;200+1;200=0, we
substitute I;=-1,=-0.6, V;;= 200 and collect terms: 80 — 4001, +2001; =0



17. For the same values of the independent sources as given in the previous part, select the mesh
equation for mesh 2 (upper mesh):

a) —150—1001, — 200/, =0
b) —100—1001, — 200 [; =0
¢) —120—1007, — 2001, =0
d) —60—10017, —2001; =0
e) —80—1001, 2001, =0

Clockwise adding the voltage rises, subtracting the voltage drops:

+1,200-1,200-1,100-1,200+15200-1,300=0, we substitute L,=I;-1, , I;=-I;,=-0.6 and collect

terms: —120—10017, — 200 I,

=0

8

18. Use source transformations to find Norton equivalent as seen from end terminals a and b in the

following circuit.

—AM

6Q

6v(,) sa(l) 20

5Q

2A

40

a) In=-4A,R=060/67 Q
b) In=-2A,R=12/11 Q
¢) In=-4A,R=12/11Q
d) In=-2A,R=060/67Q
e) In=-1A,R=20/19 Q

Perform source transformation to obtain the following circuit:

1A 10 5A 2Q)

2A

(D




19. Find the value of I in the following circuit. Hint: use mesh current method.

}i/ iX ﬁ

2Q

a) 20/17 A
b) -20/3 A
c) 2029 A
d) 20/3 A

e) -20/17 A

O
10V

Apply mesh current equation in the 2 meshes:
mesha: —10+ 2i, — 7i, + 4, —i,)=10
mesh b: 4(i, — 1, )+ 2i, =0

Iy =1Ip — g

Substitute and solve:

=10+2i, -7, —i)+4(.—-i)=0
6

;lb =ig

—104+13i_, —11i, =0

39
—lﬂ‘l‘T!b— 11.'.2.. =0

20. Which of the following statements is not correct?
a) The Wheatstone bridge is used to measure resistance

b) A voltmeter is used to measure voltages
¢) A voltmeter is normally connected in parallel
d) The current in an open circuit is always zero

e) The voltage across an open circuit is always zero



