ECE 301

Fall Semester, 2002

HW Set #12

Due: November 21, 2002
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Use engineering paper.  Work only on one side of the paper.  Use this sheet as your cover sheet, placed on top of your work and stapled in the top left-hand corner.  Number the problems at the top of the page, in the center of the sheet.  Do neat work.  Underline your answers.  Show how you got your equations.  Be sure to show how you got your answers.   The weight of each problem is given.

Extra 12.1:  (10 points)


You are given the linear transformer shown below.  The coefficient of coupling

            between the transformer coils is k = 0.95.
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(a) Solve for the phasor voltage, VL, and express as an rms voltage.

(b) Solve for the phasor current IL, expressed in rms amps.

(c) Find the average power absorbed by the 40 ohm and 15 ohm resistors

and find the average power supplied by the source.  Verify that the

average power supplied equal to the average power absorbed.


Answers: (a) VL=66.44(74o V, rms,  (b) I1 = 5.09(-30o A, rms, (c) P40=388.6W, P15=110.2W

7.33  (5 points)


(a)  Rprimary + reflected = 2 ohms

      ( b)  Ip = 60(0 A, rms

(c)  P = 7200 W

7.34 (5 points)

(a) secondary current;  I2 = 15 A, rms

(b) Efficiency:  ( = 0.5

(c) ZL = 16 ohms

7.36    (5 points)

(a) Primary current;  I(t) = 1.147cos(377t) A

(b) vo(t) = 71.8cos(377t) V

(c) Secondary power;  Ps = 103 W

(d) Efficiency; ( = 0.6

7.37    (5 points)

Pprimary reflected = 8/n2;  n = 15

7.38    (15 points)

Hints:  Write KVL for the 2 meshes.  Eliminate all variables, down to finding a function I2(n).  Maybe you will get  I2 = nvg/(7n2 – 8n + 12), vg=110; but if you use this expression you must show how you found it.  Take 
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= 0 to maximize.  Find that n = 1.31 to get I2 max

(a) PLoad = 1818.2 W,  (b)  I1 = 13.96 A,  Psource = 2446.4 W, (c) ( = 0.743.

(e) Use MATLAB to make a plot of I2 vs n.  I2 should range from (0,12), and n from (0,5).  You may need to use:

I2 = 110*n./(7.*n.*n – 8.*n + 12)

                  Use the statement,   max(I2),   to print out the maximum value of I2 and 

                  confirm the correctness of the answer by comparing with your analytical work


      in determining I2.
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