EECE 210

Quiz 1, September 28, 2013
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1.
Determine the equivalent conductance between nodes ‘a’ and ‘b’, assuming all conductances are 0.5 S.
A. 1.6 S
B. 0.4 S
C. 1.2 S
D. 2 S
E. 0.8 S
Solution: Let each conductance be G S. The four conductances are in parallel. Hence, Geq = 4G S.
Version 1: G = 0.5 S, Geq = 2 S
Version 2: G = 0.4 S, Geq = 1.6 S
Version 3: G = 0.3 S, Geq = 1.2 S
Version 4: G = 0.2 S, Geq = 0.8 S
Version 5: G = 0.1 S, Geq = 0.4 S.
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2.
Determine the equivalent resistance between nodes ‘a’ and ‘b’, assuming all resistances are 1 (.

A. 2 (
B. 0.5 (
C. 0.75 (
D. 1 (
E. 1.5 (
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Solution: Let each resistance be R (. Transform the three star-connected resistors on the RHS to the equivalent delta. Each of these resistances will be 3R and can be combined with the remaining delta in parallel to have a new delta of (3R(R)/4R = 3R/4 ( resistors. Req = (3R/4)II(3R/2) = R/2 (. (Note that the ‘across resistance’ can be removed without affecting the rest of the circuit, which leaves three 

resistances of R ( in parallel with 2R ( in parallel with another 2R ().
Version 1: R = 1 (, Req = 0.5 (
Version 2: R = 2 (, Req = 1 (
Version 3: R = 3 (, Req = 1.5 (
Version 4: R = 4 (, Req = 2 (
Version 5: R = 5 (, Req = 2.5 (.
4%
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3.
Given iSRC = 2 + 2cos(t A, and VSRC = 1 V. Determine the average power absorbed or delivered by the current source.
A. 1 W absorbed
B. 2 W absorbed
C. 2 W delivered
D. 1 W delivered
E. 4 W delivered
Solution: p = VSRC(2 + 2cos(t) W. The average power delivered by the current source is P = 2VSRC W.
Version 1: VSRC = 1 V, P = 2 W
Version 2: VSRC = 2 V, P = 4 W
Version 3: VSRC = 3 V, P = 6 W
Version 4: VSRC = 4 V, P = 8 W
Version 5: VSRC = 5 V, P = 10 W.
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4.
Determine the power delivered or absorbed by the dependent source, given ISRC = 100 mA.
A.  30 W absorbed

B. 60 W absorbed

C. 45 W absorbed
D. 30 W delivered

E. 60 W delivered

Solution: From KCL applied to the combination of the 10 V source in parallel with 10 (, the return current through the 10 ( resistor is ISRC. Hence, Vx = 10ISRC, 2Vx = 20ISRC, and the dependent source absorbs P = 15(20 ISRC = 300ISRC W.
Version 1: ISRC = 0.1 A, P = 300ISRC = 30 W
Version 2: ISRC = 0.15 A, P = 300ISRC = 45 W
Version 3: ISRC = 0.2 A, P = 300ISRC = 60 W
Version 4: ISRC = 0.25 A, P = 300ISRC = 75 W
Version 5: ISRC = 0.3 A, P = 300ISRC = 90 W.
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5.
Determine Vab, given VSRC = 1 V.
A. 2.5 V

B. 1.5 V
C. 0.5 V

D. 2 V

E. 1 V
Solution: The current in each of the 10 ( resistors is 0.1Vx. The total current flowing toward the current source through the lower connection is 0.2Vx. This makes 2Vx = 0.2Vx, which means that Vx = 0. Hence, the current source is zero, and the current though each of the 10 ( resistors is zero. It follows that Vab = VSRC.
Version 1: VSRC = 1 V, Vab = 1 V
Version 2: VSRC = 2 V, Vab = 2 V
Version 3: VSRC = 3 V, Vab = 3 V
Version 4: VSRC = 4 V, Vab = 4 V
Version 5: VSRC = 5 V, Vab = 5 V.
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6.
Determine Vy, given VSRC = 4 V.
A. 3.2 V

B. 4 V
C. [image: image13.emf]+
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Solution: From KCL, I = 0. From voltage division, Vy = 4VSRC/(6 + 4) = 0.4VSRC V.
Version 1: VSRC = 4 V, Vy = 1.6 V
Version 2: VSRC = 6 V, Vy = 2.4 V
Version 3: VSRC = 8 V, Vy = 3.2 V
Version 4: VSRC = 10 V, Vy = 4 V

Version 5: VSRC = 12 V, Vy = 4.8 V.
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7.
Determine IS, given VSRC = 1 V.
Solution: The parallel resistance of the two 2 ( resistors is 1 (. The total resistance in series with the source is 2 (. Hence, IS = VSRC/2 A.
Version 1: VSRC = 1 V, IS = 0.5 A
Version 2: VSRC = 2 V, IS = 1 A

Version 3: VSRC = 3 V, IS = 1.5 A
Version 4: VSRC = 4 V, IS = 2 A
Version 5: VSRC = 5 V, IS = 2.5 A.
4% (Primal Question)
8.
Determine VO in the preceding problem using voltage division.
Solution: VO = 1(VSRC/(1 + 1) = 0.5VSRC.
Version 1: VSRC = 1 V, VO = 0.5 V
Version 2: VSRC = 2 V, VO = 1 V
Version 3: VSRC = 3 V, VO = 1.5 V
Version 4: VSRC = 4 V, VO = 2 V
Version 5: VSRC = 5 V, VO = 2.5 V.
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9.
Determine IO using current division, given ISRC = 1 A.
Solution: IO = 6ISRC/(6 + 2) = 0.75ISRC.

Version 1: ISRC = 1 A, IO = 0.75 A
Version 2: ISRC = 2 A, IO = 1.5 A

Version 3: ISRC = 3 A, IO = 2.25 A
Version 4: ISRC = 4 A, IO = 3 A
Version 5: ISRC = 5 A, IO = 3.75 A.
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10.
Transform the linear-output current source to an equivalent linear-output voltage source, given ISRC = 0.5 A.
Solution: Rsrc = 1/0.1 = 10 (. VSRC = 10ISRC.
Version 1: ISRC = 0.5 A, VSRC = 5 V, Rsrc = 10 (
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Version 2: ISRC = 1 A, VSRC = 10 V, Rsrc = 10 (
Version 3: ISRC = 1.5 A, VSRC = 15 V, Rsrc = 10 (
Version 4: ISRC = 2 A, VSRC = 20 V, Rsrc = 10 (
Version 5: ISRC = 2.5 A, VSRC = 25 V, Rsrc = 10 (.
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11.
Determine the power delivered or absorbed by each source (10 grades each).
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Solution: From KVL, the voltage across the 2 ( resistor on the RHS is 30 V, so that the current through it is 15 A. From KCL the current through the voltage source is 25 A. From KCL at the middle node, the current in the 2 ( resistor on the LHS is 5 A and the voltage across it is 10 V. It follows that VSRC = 40 V, so that this source delivers 40(25 = 1000 W. From KCL at the node on the left, the current through the 4 ( resistor is zero, and the voltage across the current source is zero. Hence, this source neither absorbs or delivers energy.
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12.
 Determine VSRC and R (10 grades each), given that: i) when terminals ‘a’ and ‘b’ are open circuited, the power delivered by VSRC is 12 W, and ii) when terminals ‘a’ and ‘b’ are short circuited, the short-circuit current from ‘a’ to ‘b’ is 0.5 A.
Solution: When terminals ‘a’ and ‘b’ are open circuited, the resistance seen by the source is (R + 2R)/2 = 3R/2. The power delivered by the source is 
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When terminals ‘a’ and ‘b’ are short circuited, the 
resistance seen by the source is 2(R||2R) = 4R/3. IS = 
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; ISC = 2IS/3 – IS/3 = IS/3. This gives: 
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 A, or VSRC = 2R (2). Dividing (1) by (2), VSRC = 9 V, so R = 4.5 (.
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13.
Determine Ix, using source transformation (15 grades) and KVL (5 grades).
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Solution: The 12 V source in series with 3 ( is transformed to a 4 A source in parallel with 3 (. This resistance in parallel with 6 ( gives a parallel resistance of 2 (. The 4 A source in parallel with 2 ( is transformed to an 8 V source in series with 2 (. The CCCS in parallel with 2 ( is transformed to a CCVS of 4Ix in series with 2 (. KVL gives: 8 – 2Ix – 8Ix – 2Ix + 4Ix = 0, or Ix = 1 A.
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