BLM1612 - Circuit Theory

Examples

Example 35

~» Inthecircuit, if vo(0) =15 V, find
I l . H Ve, Vy, iy fort> 0.
50 ¢ 01F , IJEJ'_;

i ¢ ' 20X 5
- lef,’U — =40

20+ 5
L r=R

7 .
Ry = i —— i “d

C=40.1)=04s

v=uv(0e T = 151"V
ve=v = 1572V
12 . \ <
U, = 2+ 8“ =0.6(15¢"""") =9 "V
. Uy < . —2.50
i, = E = 0.75% A

Example 36

se * In the circuit, if v¢(0) =60 V,
+ — find v, v,, iy fort > 0.

* Answer:

60"V, 20070V, =507 A

Example 37...

+ The switch in the circuit has
been closed for a long time,

— e anditis opened att=0.
Find v(t) fort>0.

— Calculate the initial energy stored in
the capacitor.

 For t <0 the switch is closed; the capacitor is an open circuit to
dc.

3Q 14

9
AMN—0C ) = 0 =15V
F _I_ ; vell) 05 ii,m 15V

wv (@) 903 Vel 0)
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...Example 37

» For t > 0 the switch is open; the voltage source is disconnected.

1Q
p AAA
)—[—N\”T Ry=1+9= 100
+

9Q V,=15V ]7 20 mF

The voltage across the capacitor for is

T=RC=10%X20% 1077 =02s

vty = velle 7= 15¢ 72y mm—=) ) = 15V

The initial energy stored in the capacitor is

1, 1 . ,
we(0) = SCo2(0) = 5 X 20 X 1077 x 157 = 225

Example 38

oA « If the switch in the circuit
TV—\ opens att=0,
B S R B
o Answer: 8¢ X'V, 5333 ).




Example 39...

* In the circuit, if i(0) =10 A,
— find i(t) and v,, i,(t) for t > 0.

...Example 39

» Method 2:

3i ! 2 dr
« Method 1: ‘ | I d;!' + 4i, —2i, €0
¢
L 1o o 5 W2
’7 Wi —i)+1=0 = i, — iy —% b =20 =3 =0 = h = %Jr__:" o
"\L C e 5 it
r= 1V ( : D 203 (f: ) Wy 6y — 20 — 3 =0 = 4, :Zi' diy 2, di 2 ’ di 2’
. dr 4 =i —=—dt = —z | dt
i =-3A.  Q,=-i=3A i i A 3)
ey 2 |
v, 1 L b3 In i == -_— |y M = _E,
Ry = Rn, W ;Q 7= k., = i =, o o i(0) 3
0 = i0e T = 102 A, t>0 1) = {(0)e 23 = 10e 3 A, r>0
7 8
Example 40 Example 41...
W * In the circuit, if i(0) = 12 A, 20 %‘ 10 « The switch in the circuit has
i F “ 1 find i and v,, r— T—m jio been closed for a long time,
2HE A Z60 Aoy Epa S Sm and itis opened att = 0.
‘ N : |‘ ;]? - \ o { Find i(t) for t > 0.
* Answer: 126 A —12¢ 'V 1= 0.
« For t < 0 the switch is closed; the inductor is short circuit in dc.
20 10
LoAx 2 40
T *”“ =130 i = =8A
0V -/r %o arn S
=/ = e 12 . )
i 25 -l[' 6 A, <0
9 10|
...Example 41 Example 42
. _Sintce Ihe currlent through an inductor cannot change - : L. For the circuit, find i(t)
instantaneously, s, s
i) = {07y = 6 A ‘ i osaz fort>0.
. . o sM0 \*‘-ﬁ Mo ’_
» For t > 0 the switch is open; the voltage source is disconnected. ] ) o} P ¢ ,
‘ ‘ [ o Answer: 5¢ 2 A, > 0.
40
Jiw Ry=(2+4]16=80
noz Z 160 Jan L2
TSR, s
i(6) = i0)e ™" = 6e™M A
1 12




Example 43...

...Example 43

Q g . . P . .
A W “. | « The switch in the circuit has « Since the inductor is in parallel with the 6 Q and 3 Q resistors,
v { : " been open for a long time, and di
0 + S 610 2 e 3y = =y = =] — = =W =Tp"Hh = o\ ~
L 3 itis closed att=0. Voll) = —vp = —Lop = —2A=2e7) =47V 1> 0
— Find iy, vy, and i for all time. v 2
+ For t < 0 the switch is open; the inductor is short circuit in dc. W) == e A 10
mn ¥
' M L =0 .
- Ol m]=1m?:2A. (<0 « For all time,
v 6 - -
] v,(t) = 3iln =6V, <0 ) 2A, t=I 0
; #0) =2 ir) = e A t=0
« For t > 0 the switch is closed; voltage source is short-circuited ’
30
A 0A. <0
Rpm=3o=20 S RN . s P LG 1< 0
R, v —=¢T'A, >0 " 47’V 1> 0
i) = i(0)e "7 =2 " A, >0
13 14
Example 44 Example 45
B « Determine i, i,, and v, for « Express the voltage pulse (gate
=0 i 1m all tin the circuit shown. o function) in terms of the unit step.
[7="""], + Assume that the switch « Calculate its derivative and
ua(® Lk 2ezn  was closed for a long time. 557 sketchit.
I ‘ « Answer: P I v(r) = 10u(r = 2) = 10u(r = 3)
B 10 0 = 10[u(r 2) = u(t — 5)]
. { 16 A'~, 1<0 L= { 8 A, ; 10 +
l6e A, =0 —5333¢ A, >0
BB : 23 4 |5 ‘
v <0
Yo T 10667V, 1= 0 w0
D s -2 -85
i |a(r — 2 (r — 3]
15 16
Example 46 Example 47...

w « Express the current pulse in the
o figure in terms of the unit step.

« Find its integral and sketch it.

2 P
- * Answer:
10[u(r) — 2u(t — 2) + ult — 4)].
10[r(r) = 2r(r = 2) +r(t — 4)] Jidi

20

0 F

0

v

» Express the sawtooth function
shown in the figiire in terms of
singularity functions.

< Solution 1:

—

v(t) is a combination of singularity functions

valh) = =5r(t — 2)

Sr(t) Srin—=5rr — 2)

~10




...Example 47...

T vy = —10u(t — 2)

] + "™ — ]

Srin=5r(t = 2)

vif) = vy(t) + valf) + w3il)

v(r) = 5r(f) — 5r(t — 2) — 10u(t — 2)

...Example 47...

» Solution 2:

— v(t) is a multiplication of two functions:
« aramp function and a gate function.

u(t) = St{u(r) — u(t — 2)]

= Stu(t) — Stu(t — 2)

=5r(t) = 5(t =2+ 2u(t—2)

=5r(t) — 5(t — 2u(t — 2) — 10u(r — 2)

=5r(t) = 5r(t = 2) — 10u(r = 2)

...Example 47 Example 48
. i1 (A) . .
« Solution 3: ' )  Express i(t) in terms of
— v(t) is a multiplication of two functions: singularity functions.
« aramp function and a unit step function. 0 . -
o * Answer:
2u(ry — 2r() + 4r(1 — 2) = 2r(r — 3) A
X
v(t) = Sr(thu(—t + 2)
v(t)y = 3r(D]1 — u(t — 2)]
Example 49 Example 50
 Express the signal g(t) 3 (<0 0. 1<0 + Express h(t) in terms
in terms of stepand £ = 2. 0<71<1 nit) = M_i ) i’ j i z (‘: of the singularity
. 2A-4.  1>1 - T i
ramp functions. 0, t>6 functions.
&) =3u(—=0) = 2fu(t) —u@t — D] + 2t — 4u@r — 1) * Answer:

=3u(—=1) —2u(t) + 2t =4+ u(r—1)

= 3u(—1) — 2u(t) + 2(t — Du(t — 1)

=3u(—1) —2ut) +2r(t — 1)

ety =3[l — u(®)] — 2u(r) + 2r(t — 1) =3 — Su(r) + 2r(t

—4u(t) + 2u(r—=2)+ 3r(t —2) — 10u(r—06) — 3r(r—6)




Example 51

. o0
+ Evaluate the following P+ 4= D60 - Dt
integrals involving o

the impu|se function: | [8(r — e cost + 8t + 1e™" sin fldt

f1o

P+ —2)80— Dt = (P + 34— 2 =4+8-2=1(
-0

’ [8(r = De™"cos t + 8(t + e sin r]dr

=¢ 'cost|—y + e "sint—_,

=e¢ 'cos |+ e'sin(—1)=0.1988 — 2.2873 = —2.0885

Example 52

« Evaluate the following integrals:

oo

r 10
(t + 5t + 10)8(t + 3)dr. [ 8(t — ) cos 3t dr

‘o

* Answer: 28, -1




