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P1.2-7  
Solution:



and                                              
since q(0) =0.
	
	

	When 0 < t ≤ 4, we have	



When t ≥ 2, we have

	

The sketch of q(t) is shown to the right:.
	[image: P1_2_7soln]
<COMP> to be checked/>
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P1.5-8  
Solution:
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DP 1-3 
Solution:
(a) 

  then   where the units of where the units of both va and vm are Volts. and the units of θ are  degrees.  

(b) 

and 

DP1-4 

Solution:
(a) vm = 50(5) = 250 mV when x = 5 cm and vm = 50(18) = 900 mV when x = 18 cm.
va = (55)/1.3 = 0 V when x = 5 cm and vm = (185)/1.3 = 10 V when x = 18 cm.

(b) 



  where the slope is . When x = 5 cm,  va= 0 and vm = -0.25 V.  Consequently. We have   where the units of both va and vm are Volts.
 

DP1-5 



Solution:  so  where the units of both va and vm are Volts.



DP1-6. 

Solution:
Step 1: vm = 9(25) = 225 mV when T = 25 C  and vm = 9(200) = 1800 mV when T = 200 C  .
va = (255)/17.5 = 0 V when T = 25 C  cm and va = (2005)/17.5 = 10 V when T = 
200 C.





Step 2:   where the slope is . When T = 25 C  va= 0 and vm = 1.8 V.  Consequently,. We have   where the units of both va and vm are Volts.
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Problems
Section 1.2 Electric Circuits and Current Flow
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PlL21

Solution: i(t)-%o.lo(l—e"‘)-l.ie" A

P122

Solution:
q(t)=[i(r)dr+q(0)= [ 6(1-¢™)dr +0=[ 6dr— [ 6e™ dr=6r+12e -12C

P123
Solution:
()= i(s)dr +q(0)= ISerdH»O—-—cwht—-—wsﬁ#
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Pl

Solution:

a(t)=[_i(r)dr=] 0dr=0C fors<2s0q02)
a(6)=[/i()dr+q(2)=[2dr= 124 Tnparticular, g9 =4 .
a(t)=[/i(e)dr+q(4)=[/-tdr+4=—],+4= 8¢ C for 4 <¢<8 In particular. g8) =0 C.
a(t)=[/i(r)dr+q(8)= [ 0dr+0=0C for8<s

24 Clordgics
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Section 1-3 Systems of Units
P131

Solution:
g = i8r = (35%10% A)(1x10° £) =35%107C
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PLI4

Solution

il

%q(‘):hih’woﬁhq versus f plot={—2x10C
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{ J;500uds when 0<t <80 ms
q(6)= [ 1(7Ar=|(500x107)(80x10%)+ [ _(-65044)d r when 0 ms <t <140 ms
(500x107)(80x107)+ (~650x10%) 60x10°)+ [, _0d=
(50010} when 0<1.<50 ms

= (80107} (-650<10%)r when 80 ms <1 <140 ms
1C when 140 ms <t

While 0= £ 80 ms q(¢) increases inearly from 0 to 40 uC and while 80< < 140 ms g()
decreases lineary fom 40 to 0 C. Here's the sketch:
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Section 1-5 Power and Energy

e
o e e

Solution:

(@).4 and D. The element voltage and current do not adhere to the passive convention in Figures.
P15- 4 2nd D 50 the product of the element voltage and current is the power supplied by these.
elements.

(&) B and C. The element voltage and current adhere to the passive convention in Figures P1.5-1
B and Cso the product of the element voltage and current is the powwer delivered to, or absorbed.
by these elements

©) 60 mW. The element voltage and current adhere o the passive convention in Figure PL5-15,
50 the product o the element voltage and current i the power received by his element: (10V)(6'
‘mA) = 60 mW. The powwer supplied by the element s the negative of the power received fo the
element, 60 mW.

@-s0mW

(©)~60 mW. The element voltage and current adhere o the passive convention in Figure PLS-
1C. s0 the product of the element voltage and current is the pover received by this element: (12
V)(5 mA) = 60 mW. The porwer supplied by the element i the negative of the power received o
the element, 60 m¥.
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) g = [ide =it = (10A)(21s)(36005/mr) =
b) P=vi=(110V)(10 A)=1100 W
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P1s5

Solution:
2) Assuming no more energy is delivered o the battery after § bours (bamery is fully

wafre = wae 25

-0’ e

W) KT

tise)

= b 13 _
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Here s a MATLAB program to plot p(9:
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3

Solutio
‘The poweris P=T'I=5 x 0,021 = 0105 W Next the energyis w = Par=0.105 x 5 60= 3151
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Section 1.7 How Can We Check.

PL71

Solutio
‘Notice that the elemept voltage and current of each branch adhere to the passive convention. The
sum of the powers absorbed by each branch i:

CIVIGCAFEVQANGVEAREVISAIHIVIEA) = -10W + W + 12W -20W + 6W
ow

‘The element volfages and currents safisfy conservation of enerey and may be correct

PL72

Solution:
‘Notice that the element voltage and current of some branches do not adhere to the passive
convention. The sum of the powers absarbed by each branch is:

“GVNEANGVIQAN (VIQANUVIEAMVISANUVY-3A)
18W - 6W + 10W + 24W + OW -12W
=0

‘The element volfages and currents do not safisfy conservation of energy and cannot be comrect.
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Design Problems
P11

Solution:

The voltage may be aslarge as 20(1.25) = 25 V' and the curent may be a large a5 (0.008)(125
=001 A The clement needs to be able to absorb (25 VX001 4) =025 W contimuously. A
Grade B element is adequate, but without margin fo eror. Specify a Grade B device i you fru
the estimates of the masimum voltage and current and a Grade A device otberwise.
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Solution:
P)=20(1-¢) <003 =06(1-¢

Here 15 MATLAB progiam foplot | Here & the plot
P00
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‘The circuit element must be able to absorb 0.15 W.
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Chapter 1 — Electric Circuit Variables

Exercises
Exercise 1.2-1 Find the charge that has entered an element by time 7 when i = 8/ — 47 A, 7 > 0.
Assume ¢(r) = 0 for 7 < 0.

Answer: q(t)= 2 £-2t8 C

Solution:
8 —4r A

-~
I

) = [lidr+9(0)= I;(8r2—4r)dr+0:§r3—2r2;:§t3—21‘2 c
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Exercise 1.2-2 The total charge that has entered a circuit element is ¢(r) = 4 sin 3/ C when 7 > 0
and ¢(r) = 0 when 7 < 0. Determine the current in this circuit element for 7> 0.

Answer: i(f) = di4siu3r =12cos3t A
't

Solution: i(t )7—q:74smat712cos3t A

Exercise 1.3-1 Which of the three currents. i, = 45 yA. i» = 0.03 mA, and i3 =25 = 10 AL is
largest?

Answer: i3 is largest.

Solution:

1 =451A=45x10°A<i,=003mA=.03x10° A=3x10° A< ;3=25x10* A
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Exercise 1.5-1 Figure E 1.5-1 shows four circuit elements identified by the letters 4, B, C, and.
D.

(@) Which of the devices supply 12 W?

() Which of the devices absorb 12 W?

&) Whatis the value of the power received by device B?

@  Whatis the value of the power delivered by device B

(&) Whatis the value of the power delivered by device D?
Answers: (&) Band C, () 4 and D, (12 W, (©) 12 W, (@-12 W

F e L S U E S VY
3 3 i W
@ ) © )

Figure E151

Solution:
(@) B and C. The element voltage and current do not adhere o the passive convention in B and C
50 the product o the element voltage and currentis the power supplied by these elements

(b).4 and D. The element voltage and current adbere to the passive convention in 4 and D 5o the
‘product of the element voltage and current is the powwer delivered to, or absorbed by these
elements.

(©)~12 W. The element voltage and current do not adhere to the passive convention in B, so the
‘product of the element voltage and current is the powwer received by this element: (2 V)6 A)
212 W. The power supplied by the element is the negative of the powwer delivered to the element,
nw.

@nw

(©)-12 W. The element voltage and current adhere to the passive convention in D, 5o the product
of the element voltage and current i the power received by this element: (3 V)4 A) = 12 W. The
‘power supplied by the element s the negaive of the power received to the element, —12 W.




