EGR 220, Circuit Theory	Homework 9	Due Nov 9, 2010
	SOLUTIONS	by 4pm to Ford Hall 352
	

Chapter 8, Solution 22.

Compare the characteristic equation with eq. (8.30), i.e.

	
we obtain


	



Chapter 8, Solution 27.
Solving first for the roots of the characteristic equation, we find

s2 + 4s + 8  =  0 leads to s  =  

An underdamped response will have the form of:  v(t)  =  Vs + (A1cos2t + A2sin2t)e-2t

Carefully interpreting equation 8.40, we see two things: (1) The 2nd order diff-eq is equal to the quantity Vs/LC, and (2) the coefficient of ‘v’ is equal to 1/LC.  Therefore:

1/LC = 8 and Vs/LC = 8Vs;  Thus 8Vs = 48 meaning that Vs = 6

Using the initial conditions to solve for the constants:
v(0) = 0 = 6 + A1 leads to A1 = –6

dv/dt = -2(A1cos2t + A2sin2t)e-2t + (-2A1sin2t + 2A2cos2t)e-2t

Sovling this for time t = 0;  0 = dv(0)/dt = -2A1 +2A2 or A2 = A1 = –6

v(t) = [6 – 6(cos2t + sin2t)e-2t]u(t) volts


Chapter 8, Solution 80.
For this problem, and number 81, you need to relate the exponent of the exponentials in the voltage and current waveforms for 2nd order circuits to that used for 1st order circuits.  For 1st order, the exponent is (–t/).  For 2nd order circuits, the real part of the exponent is either s1t (or s2t), or it is (–t).  This means that you need to recognize that the term ‘time constant’ relates to the reciprocal of ‘s’ or ‘.’  Note you must also keep track of the negative sign.

t1  =  1/|s1|  =  0.1x10-3  leads to s1  =  –1000/0.1  =  –10,000

t2  =  1/|s2|  =  0.5x10-3  leads to s2  =   –2,000


   Note that this absolute value is larger, with  – – 


   and this is the smaller absolute value with  – + 


s1 + s2  =  –2  =  –12,000,  therefore    =  6,000  =  R/(2L)

From this we can find L:   L  =   R/12,000  =  50,000/12,000  =  4.167H



  =  –2,000;  Therefore    =  2,000


Plugging in the value for  outside the radical:    =  2,000



  =  4,000          Therefore:   2 –   =  16x106	


Again, plug in the value for  to find:    =  2 – 16x106  =  36x106 – 16x106 = 20x106


o  =  103

Finally, solve for C:   C  =  1/(20x106x4.167)  =  12 nF



Chapter 8, Solution 81.

t  =  1/  =  0.25  leads to   =  4

But,		  1/(2RC)  or,  	C  =  1/(2R)  =  1/(2x4x200)  =  625 F


;  Applying this, don’t forget that  = 2f 


  =  1/(LC)

This results in   L  =  1/(642x106x625x10-6)  =  2.533 H

Chapter 9, Solution 2.


(a) amplitude  =  8 A

(b)   =  500  =  1570.8 rad/s

(c) 
f  =  =  250 Hz

(d) Is  =  8-25 A

Is(2 ms)  = 
=  8 cos(  25)  =  8 cos(155)
=  -7.25 A


Chapter 9, Solution 3.


(a) 4 sin(t – 30)  =  4 cos(t – 30 – 90)  =  4 cos(t – 120)

(b) -2 sin(6t)  =  2 cos(6t + 90)

(c) -10 sin(t + 20)  =  10 cos(t + 20 + 90)  =  10 cos(t + 110)


Chapter 9, Solution 6.  PART (a)  to hand in only

(a) v(t)  =  10 cos(4t – 60)
i(t)  =  4 sin(4t + 50)  =  4 cos(4t + 50 – 90)  =  4 cos(4t – 40)
Thus, i(t) leads v(t) by 20.

(b) v1(t)  =  4 cos(377t + 10)
v2(t)  =  -20 cos(377t)  =  20 cos(377t + 180)
Thus, v2(t) leads v1(t) by 170.

(c) x(t)  =  13 cos(2t) + 5 sin(2t)  =  13 cos(2t) + 5 cos(2t – 90)
X  =  130 + 5-90  =  13 – j5  =  13.928-21.04
x(t)  =  13.928 cos(2t – 21.04)
y(t)  =  15 cos(2t – 11.8)
phase difference  =  -11.8 + 21.04  =  9.24
Thus, y(t) leads x(t) by 9.24.

Chapter 9, Solution 8.   PART  (b)  to hand in only

		
(a) 

+ j2  =  + j2
    =  398.13 + j2
    =  -0.4245 + j2.97 + j2
    =  -0.4243 + j4.97

(b) (2 + j)(3 – j4)  =  6 – j8 + j3 + 4  =  10 – j5  =  11.18-26.57




+ =  +

  =  0.71566.57  0.2958  j0.71
  =  0.7109 + j0.08188  0.2958  j0.71
  =   0.4151  j0.6281

(c) 10 + (850)(13-68.38)  =  10+104-17.38
   =  109.25 – j31.07



Chapter 9, Solution 16.   PART  (b)  to hand in only

(a) -10 cos(4t + 75)  =  10 cos(4t + 75  180)
     =  10 cos(4t  105)
The phasor form is 10-105

(b) 5 sin(20t – 10)  =  5 cos(20t – 10 – 90)
   =  5 cos(20t – 100)
The phasor form is 5-100

(c) 4 cos(2t) + 3 sin(2t)  =  4 cos(2t) + 3 cos(2t – 90)
The phasor form is 40 + 3-90  =  4 – j3  =  5-36.87
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