EECE 210

Quiz 1, September 27, 2014
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4% (Primal Question)
A.
The current i through a device varies with time as shown. Determine the charge that passes through the device between t = 0 and t = 1.25 s, assuming Im = 1 A.
Solution: q = Im(1 – Im(0.25 = 0.75Im C.
Version 1: Im = 1 A, q =  0.75Im = 0.75 C
Version 2: Im = 1.2 A, q =  0.75Im = 0.9 C
Version 3: Im = 1.4 A, q =  0.75Im = 1.05 C
Version 4: Im = 1.6 A, q =  0.75Im = 1.2 C
Version 5: Im = 1.8 A, q =  0.75Im = 1.35 C.
[image: image6.emf]t, s

1

2

i, A

I

m

-I

m

t = 1.25 s

4% (Primal Question)
B.
The instantaneous power p absorbed by a device is the repeating waveform shown. Determine the average power absorbed by the device, assuming pm = 1 W.
Solution: Pav is the area of the triangle over a period divided by the period. Area is pm(5/2 = 2.5pm, Pav = 2.5pm/5 = 0.5pm.
Version 1: pm = 1 W, Pav = 0.5pm = 0.5 W
Version 2: pm = 1.2 W, Pav = 0.5pm = 0.6 W
Version 3: pm = 1.4 W, Pav = 0.5pm = 0.7 W
Version 4: pm = 1.6 W, Pav = 0.5pm = 0.8 W
Version 5: pm = 1.8 W, Pav = 0.5pm = 0.9 W.
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4% (Primal Question)
C.
 Determine Geq between terminals ‘ab’, given: R1 = 1 (, R2 = 2 (, and R3 = 4 (.
Solution: 
Geq = 
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Version 1: R1 = 1 (, R2 = 2 (, R3 = 4 (, Geq = 1 + 0.5 + 0.25 = 1.75 S
Version 2: R1 = 1 (, R2 = 2 (, R3 = 8 (, Geq = 1 + 0.5 + 0.125 = 1.625 S
Version 3: R1 = 2 (, R2 = 4 (, R3 = 8 (, Geq = 0.5 + 0.25 + 0.125 = 0.875 S
Version 4: R1 = 1 (, R2 = 4 (, R3 = 8 (, Geq = 1 + 0.25 + 0.125 = 1.375 S
Version 5: R1 = 4 (, R2 = 2 (, R3 = 0.5 (, Geq = 0.25 + 0.5 + 2 = 2.75 S.
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4% (Primal Question)
D.
 Determine VO, assuming VSRC = 0.6 V.
Solution: VO = 
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Version 1: VSRC = 0.6 V, VO = VSRC/3 = 0.2 V
Version 2: VSRC = 0.9 V, VO = VSRC/3 = 0.3 V
Version 3: VSRC = 1.2 V, VO = VSRC/3 = 0.4 V
Version 4: VSRC = 1.5 V, VO = VSRC/3 = 0.5 V
Version 5: VSRC = 1.8 V, VO = VSRC/3 = 0.6 V.
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4%
1.
Determine VO, assuming ISRC = 0.2 A.
A. 0.75 V
B. 1.25 V
C. 1.5 V
D. 0.5 V
E. 1 V
Solution: The resistance seen by the source is 5||5 = 2.5 (; VO = 2.5ISRC.
Version 1: ISRC = 0.2 A, VO = 2.5VSRC = 0.5 V
Version 2: ISRC = 0.3 A, VO = 2.5VSRC = 0.75 V
Version 3: ISRC = 0.4 A, VO = 2.5VSRC = 1 V
Version 4: ISRC = 0.5 A, VO = 2.5VSRC = 1.25 V
Version 5: ISRC = 0.6 A, VO = 2.5VSRC = 1.5 V.
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4%
2.
 Determine ISC, assuming ISRC = 1 A.
A. 0.4 A
B. 0.2 A

C. 0.8 A
D.  1 A
E. 0.6 A
Solution: The 1 ( and 4 ( resistances are in parallel. From current division, 
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Version 1: ISRC = 1 A, ISC = ISRC/5 = 0.2 A
Version 2: ISRC = 1.5 A, ISC = ISRC/5 = 0.3 A
Version 3: ISRC = 2 A, ISC = ISRC/5 = 0.4 A
Version 4: ISRC = 3 A, ISC = ISRC/5 = 0.6 A
Version 5: ISRC = 4 A, ISC = ISRC/5 = 0.8 A.
[image: image11.emf]+

–

3 k



6 k



I

SRC

I

S

V

SRC

4%

3.
RX can be varied between 0 and (. Determine the largest value of IS as RX is varied over its full range, assuming VSRC = 2 V. (Hint: the resistance seen by the source has its largest or smallest value at one of the extreme values of RX).
A. 375 mA
B. 250 mA
C. 125 mA
D. 500 mA
E. 625 mA
Solution: The largest value of IS occurs when RX = 0. The resistance seen by the source is 2(10||40) = 16 (. IS = VSRC/16.
Version 1: VSRC = 2 V, IS = VSRC/16 ( 125 mA
Version 2: VSRC = 4 V, IS = VSRC/16 ( 250 mA
Version 3: VSRC = 6 V, IS = VSRC/16 ( 375 mA
Version 4: VSRC = 8 V, IS = VSRC/16 ( 500 mA
Version 5: VSRC = 10 V, IS = VSRC/16 ( 625 mA.

4%

4.
In the preceding problem, determine the smallest value of IS as RX is varied over its full range, assuming the same value of VSRC.
A. 80 mA
B. 240 mA
C. 400 mA
D. 160 mA
E. 320 mA
Solution: The smallest value of IS occurs when RX ( (. The resistance seen by the source is 50/2 = 25 (. IS = VSRC/25.

Version 1: VSRC = 2 V, IS = VSRC/25 ( 80 mA
Version 2: VSRC = 4 V, IS = VSRC/25 ( 160 mA

Version 3: VSRC = 6 V, IS = VSRC/25 ( 240 mA

Version 4: VSRC = 8 V, IS = VSRC/25 ( 320 mA

Version 5: VSRC = 10 V, IS = VSRC/25 ( 400 mA.
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4%

5.
Determine VO, assuming ISRC = 0.5 mA and IX is in mA.
A. 7.5 V
B. 4.5 V
C. 3 V
D. 6 V
E. 1.5 V
Solution: Method 1: As a two-essential-node circuit, with VO = 2IX, KCL gives: 
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 ISRC = IX, so that IX + 3ISRC = 3IX, or, IX = 1.5ISRC. Hence, VO = 3ISRC.
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Method 2: The dependent voltage source is transformed to its equivalent current source, which is a source of 3IX/3 = IX mA in parallel with 3 k(, as shown. It follows from KCL that ISRC flows through the 3 k( resistor, so that VO = 3ISRC, as before.
Version 1: ISRC = 0.5 mA, VO = 3ISRC = 1.5 V
Version 2: ISRC = 1 mA, VO = 3ISRC = 3 V
Version 3: ISRC = 1.5 mA, VO = 3ISRC = 4.5 V
Version 4: ISRC = 2 mA, VO = 3ISRC = 6 V
Version 5: ISRC = 2.5 mA, VO = 3ISRC = 7.5 V.
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6.
Determine ISRC that will make IS = 0, assuming VSRC = 3 V.
A. 1 mA
B. 2.5 mA
C. 0.5 mA
D. 2 mA
E. 1.5 mA
Solution: When ISRC = 0, ISRC flows through the 6 k( resistor, producing a voltage of 6ISRC across this resistor. To have IS = 0, this voltage must equal VSRC, which gives: ISRC = VSRC/6.
Version 1: VSRC = 3 V, IS = VSRC/6 = 0.5 mA
Version 2: VSRC = 6 V, IS = VSRC/6 = 1 mA

Version 3: VSRC = 9 V, IS = VSRC/6 = 1.5 mA

Version 4: VSRC = 12 V, IS = VSRC/6 = 2 mA

Version 5: VSRC = 15 V, IS = VSRC/6 = 2.5 mA.
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7.
Determine: (a) Req between terminals ‘ab’ (7 grades); (b) the total power absorbed by the resistors (3 grades); (c) the power delivered or absorbed by each source (4 grades each), assuming VSRC = 5 V; (d) VSRC that will make the current source neither absorb or deliver power (2 grades).
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Solution: Initialize. The circuit is already marked with the given values. To determine the power delivered or absorbed by the current source, the voltage VS across the current source should be derived.
Simplify. The lower ( is transformed to a Y of 3 ( resistors. (a) It follows that Req = (12||6) + 3 = 4 + 3 = 7 (. The circuit becomes a shown.
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Deduce. Step 1: The 2 A current flows in the mesh in the direction of a voltage drop through the voltage source; (b) the power absorbed by the resistors is, from circuit equivalence, the same as that absorbed by Req, which is 7(2)2 = 28 W; (c) the voltage source absorbs VSRC(2 = 2VSRC W. Step 2: From KVL, starting at node ‘b’ and going clockwise around the mesh, -VSRC + VS – 14 = 0, or VS = 14 + VSRC V. The current source delivers (14 + VSRC)(2 = (28 + 2VSRC) W. As a check, the total power absorbed = (28 + 2VSRC) = power delivered.
Step 3: (d) If no power is absorbed or delivered by the current source, VS = 0. From KVL, 
-VSRC + 0 – 14 = 0, or VSRC = -14 V.
Version 1: VSRC = 5 V, power absorbed by voltage source = 2VSRC = 10 W; power delivered by current source = 28 + 10 = 38 W
Version 2: VSRC = 6 V, power absorbed by voltage source = 2VSRC = 12 W; power delivered by current source = 28 + 12 = 40 W

Version 3: VSRC = 7 V, power absorbed by voltage source = 2VSRC = 14 W; power delivered by current source = 28 + 14 = 42 W

Version 4: VSRC = 8 V, power absorbed by voltage source = 2VSRC = 16 W; power delivered by current source = 28 + 16 = 44 W

Version 5: VSRC = 9 V, power absorbed by voltage source = 2VSRC = 18 W; power delivered by current source = 28 + 18 = 46 W.
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8.
Determine IX, assuming ISRC = 1 A.
Solution: Initialize. The circuit is already marked with the given values and the required IX. The nodes are labelled.
Simplify. The circuit is in a simple enough form.
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Deduce. Step 1: From Ohm’s law, IY = 2/2 = 1 A. The CCVS is therefore 2 V. Step 2: From KCL at node ‘e’, the current in the dependent source is (IX – ISRC) upwards. Step 3: From KCL at node ‘c’, Icd = (3IX – ISRC). Step 4: From KVL around the mesh ‘ecde’, starting at node ‘e’ and going CW: 2 – (3IX – ISRC)(1 – IX(1 = 0, or, 4IX = ISRC + 2, which gives IX = (ISRC + 2)/4 A.
Version 1: ISRC = 1 A, IX = (ISRC + 2)/4 = 0.75 A
Version 2: ISRC = 1.2 A, IX = (ISRC + 2)/4 = 0.8 A

Version 3: ISRC = 1.4 A, IX = (ISRC + 2)/4 = 0.85 A

Version 4: ISRC = 1.6 A, IX = (ISRC + 2)/4 = 0.9 A

Version 5: ISRC = 1.8 A, IX = (ISRC + 2)/4 = 0.95 A.

20%
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9.
Determine VO, assuming ISRC = 1 A.
Solution: Initialize. The circuit is already marked with the given values and the required VO. The nodes are labelled.
Simplify. The circuit has three essential nodes. If the 2 A and 3.6 A sources and their parallel source resistances are transformed to their equivalent voltage sources, the circuit reduces to a two-essential-node circuit that can be analyzed by applying KCL. The circuit becomes as shown. The two voltage sources and the two resistances can be combined to simplify the circuit 
further.
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Deduce. Step 1: From KCL at the upper node, 
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, or, VO = 4(ISRC + 3) V.
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Check. The 24 V source in series with the 8 ( resistor can be transformed to its equivalent current source. The two 8 ( resistors are combined in parallel into a 4 ( resistor. The current in this resistor is (ISRC + 3) A, so that VO =  4(ISRC + 3) V as before.
Version 1: ISRC = 1 A, VO = 4(ISRC + 3) = 16 V
Version 2: ISRC = 1.25 A, VO = 4(ISRC + 3) = 17 V

Version 3: ISRC = 1.5 A, VO = 4(ISRC + 3) = 18 V
Version 4: ISRC = 1.75 A, VO = 4(ISRC + 3) = 19 V
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Version 5: ISRC = 2 A, VO = 4(ISRC + 3) = 20 V.
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