EECE 210

Quiz 3, November 23, 2013
4% (Primal Question)
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A.
Express the voltage 2cos(100t – 30() V as a phasor and show it on a phasor diagram, taking the function cos100t as the reference.
Solution: Considering the function as Vmcos(100t – (() V, V = Vm(-(( V. 

Version 1: Vm = 2 V, ( = 30(
Version 2: Vm = 3 V, ( = 60(
Version 3: Vm = 4 V, ( = 90(
Version 4: Vm = 5 V, ( = 120(
Version 5: Vm = 6 V, ( = 150(.
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4% (Primal Question)
B.
Determine Zeq as the sum of a resistance and a reactance, given R = 10 (.
Solution: (30||-j40) = 
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; Zeq = (19.2 + R) – j14.4 (.
Version 1: R = 10 (, Zeq = (19.2 + R) – j14.4 ( = 29.2 – j14.4 (
Version 2: R = 20 (, Zeq = (19.2 + R) – j14.4 ( = 39.2 – j14.4 (
Version 3: R = 30 (, Zeq = (19.2 + R) – j14.4 ( = 49.2 – j14.4 (
Version 4: R = 40 (, Zeq = (19.2 + R) – j14.4 ( = 59.2 – j14.4 (
Version 5: R = 50 (, Zeq = (19.2 + R) – j14.4 ( = 69.2 – j14.4 (.
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4% (Primal Question)
C.
Determine VO, given VSRC = 10(0( V.
Solution: VO = (VSRC/j10)(j5 = VSRC/2 V.
Version 1: VSRC = 10(0( V, VO = 5(0( V
Version 2: VSRC = 20(0( V, VO = 10(0( V
Version 3: VSRC = 30(0( V, VO = 15(0( V
Version 4: VSRC = 40(0( V, VO = 20(0( V
Version 5: VSRC = 50(0( V, VO = 25(0( V.
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4% (Primal Question)
D.
Determine VO and I1, given VSRC = 1(0( V.
Solution: VO = -4VSRC, I2 = 4 VSRC/1 mA; I1 = 4I2 = 16VSRC mA.
Version 1: VSRC = 1(0( V, VO = -4(0( V, I1 = 16(0( mA
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Version 2: VSRC = 2(0( V, VO = -8(0( V, I1 = 32(0( mA
Version 3: VSRC = 3(0( V, VO = -12(0( V, I1 = 48(0( mA
Version 4: VSRC = 4(0( V, VO = -16(0( V, I1 = 64(0( mA
Version 5: VSRC = 5(0( V, VO = -20(0( V, I1 = 80(0( mA.
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4%
1.
Determine i as a function of time, given vSRC = 10sin(100t + 15() V.
A. 
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Solution:  (L = 100(0.2 = 20 (. The circuit in the frequency domain is as shown. 
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Version 1: Vm = 10 V, 
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Version 2: Vm = 20 V, 
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Version 3: Vm = 30 V, 
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Version 4: Vm = 40 V, 
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Version 5: Vm = 50 V, 
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2.
Determine Zeq.
A. -j2 (
B. -j (
C. j0.5 (
D. j (
E. 2 – j3 (
Solution: The bridge is balanced, so that the 10 ( resistor does not carry current, and can be replaced by an open circuit or a short circuit. If open circuited, the impedance of each of the two paralleled branches is -j2 (, which gives Zeq = -j (.
4%

3.
Given two identical coils wound on a core of high permeability, each of inductance 1 H, the coefficient of coupling being 0.5. Determine the flux linkage in one coil when this coil is open circuited and the current in the other coil is 1 A.
A. 2.5 Wb-T
B. 1 Wb-T
C. 0.5 Wb-T
D. 1.5 Wb-T
E. 2 Wb-T
Solution: M = 
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Version 1: i = 1 A, ( = 0.5i = 0.5 Wb-T
Version 2: i = 2 A, ( = 0.5i = 1 Wb-T
Version 3: i = 3 A, ( = 0.5i = 1.5 Wb-T
Version 4: i = 4 A, ( = 0.5i = 2 Wb-T
Version 5: i = 5 A, ( = 0.5i = 2.5 Wb-T.
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4.
Determine Zeq, given R = 5 (.
A. 5 + j5 (
B. 5 – j5 (
C. 0

D. j10 (
E. 5 (
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Solution: If the linear transformer is replaced by its T-equivalent circuit, the circuit becomes as shown. The impedance of j5 ( – j5 ( is zero. This in parallel with j5 ( is zero, and in series with zero is zero. It follows that Zeq = R.
Version 1: R = 5 (, Zeq = 5 (
Version 2: R = 10 (, Zeq = 10 (
Version 3: R = 15 (, Zeq = 15 (
Version 4: R = 20 (, Zeq = 20 (
Version 5: R = 25 (, Zeq = 25 (.
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5.
Determine the phase angle of the phasor current I2 with respect to the phase angle of the phasor current I1.
A. 0
B. 90( leading
C. 90( lagging
D. 180( leading.
E. [image: image37.emf]-j5 
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Solution: V1 and V2 are in phase and may be drawn along the real axis. 
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6.
Determine IS, given VSRC = 10(0( V.

A. 2(0( A
B. 4(90( A
C. 4(-90( A
D. 2(45( A
E. 2(-45( A
Solution: The induced voltages in the two windings, being equal and opposite, add to zero. It follows that IS = VSRC/5 A.
Version 1: VSRC = 10(0( V, IS = VSRC/5 A = 2(0( A
Version 2: VSRC = 15(0( V, IS = VSRC/5 A = 3(0( A
Version 3: VSRC = 20(0( V, IS = VSRC/5 A = 4(0( A
Version 4: VSRC = 25(0( V, IS = VSRC/5 A = 5(0( A
Version 5: VSRC = 30(0( V, IS = VSRC/5 A = 6(0( A.
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7.
Determine VO using superposition. (10 grades per component)
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Solution: If the 10(-45( V source is applied alone, with the other source replaced by a short circuit, the circuit becomes as shown. The impedance seen by the source is (20||(-j20)) + (20||j20) = 
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20 (. The source current is 0.5(-45( A, and VO1 = (0.5(-45()((20||j20) = 
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If the 10(0( V source is applied alone, with the other source replaced by a short circuit, the -j20 ( impedance is paralleled with the j20 ( impedance. The parallel impedance is 
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, and the circuit reduces to that shown. It follows from voltage division that VO2 = 5(0( V. From superposition, VO = 
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8.
Derive the mesh-current equations for the circuit shown. DO NOT SOLVE THESE EQUATIONS.
Solution: Mesh 1:
(j30 + j10)I1 – j10I2 – (j30 – j20)I3 = 

20(50(
Mesh 2: -j10I1 + (50 + j10 – j30)I2 
-(50 + j20)I3 = 0
Mesh 3: -(j30 – j20)I1 – (50 + j20)I2 + (50 + j30 + j20)I3 = 0

20%
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9.
Determine the power dissipated in the 30 ( resistor, given vSRC = 30cos(10t + 15() V (15 grades for iO and 5 grades for power).
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Solution: The circuit in the frequency domain is as shown. KVL around the mesh on the LHS gives: 15IO + V1 = 30(15(. For the load, 2V1 = 30IO, or V1 = 15IO. Substituting for V1, IO = 1(15( A. The rms value of current is 1/
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 A. The power dissipated in the 30 ( resistor is 30/2 = 15 W.
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