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ELECTRIC CIRUITS SHEET (8)

[1]For the circuit shown in Fig.1, find the value of the current i(t) after 0.4m sec. and
1.0m sec. respectively.
[2]For the two circuits shown in Fig.2a,

b , derive an expression for the current through
the resistance and the voltage across

it as a function of time .

[3|Derive the expression of the output voltage of the network shown in Fig. 3, v(1) . What
would be iis value at t = 0 and as t tends to « .

{4]For the network shown in Fig.4, find v (1)

Jor t >0 using loop analysis . Verify your
answer using the superposition theorem .

[S]Find v, (1) , t >0, for the network shown in Fig.5 using node analysis .

[6]Derive an expresyion for the current i (1) , t >0, in the network shown in Fig.6 . What
would be the value of this current as t tends to « .

[7]1n the network shown in F, ig.7

» use Thevenin’s Theorem to derive an expression for
Vo(D) , 1 > 0.

[8]In the circuit shown in Fig.8 find the branch currents L), i), i‘,(—l) L1 >0,

Apply
the initial and final value theorems to the S-domain expressions .
[9/Using the Lapluce Transform Technique , find an expression for the current i(1)
shown in Fig 9, t >0, hence calculate ity initial and final values .

[10]For the circuit shown in Fig. 10, calculate the

branch currents which will result
when the switch is closed at (=0 .

[11|When the switch in the circuit shown in Fig. 11 is closed , the.condenser was charged
such that v.(0) =20 V and the current in the coil was ij(0) =2 A . Derive expressions
Jor the instantanuous currents i 1V, ix(0) and i(1) for t>0.

[12]In the circuit shown in Fig .12, the capacitor is initially charged such that v(0)=50V.

Calculate v (1) , ¢ > 0. Using current sources only , derive an expression for the

Capacitor current in the time domain i), t > 1 msec. Calculate also i{=) and verify
your result using the final value theorem .
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[13]The circuit shown in Fig. 13 is fed from a source v(1) given by :
v = 100 p
Calculate i(t) , 1 > ¢.

[14]For the circuit shown in Fig 14, calculate the potentials at nodes | |, ? vi(t) and v,(1).
Using the initial and Sinal value theoremsy » calculate v (0) , v(0), vi(©) and Vo).

[15]Using the Laplace Transform , find vo(t) for t > 0, in the circuit shown in Fig. 135,
Assume that the circuit has reached steady state before switching the source off .

[16]For the circuit shown in Fig.16, find i) fort >0,

[17]Find theZ-Parameters of the two-port network shows: in Fig.17a. If the same
network is used in Fig. 17b , calculate i A fort >0,

[18]Find vy(t) for ¢ > 0 in the circuit shown in Fig. 18.

[19]Derive the expression of the output voltage v (1) for the circuit shown in Fig. 19a if
the input is v(t) shown in :

)Fig.19b . ‘
i)Fig.19¢ . = o5msec.
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Answer of Question 2

For the two circuits shown in Figs.a,b, derive an expression for the current through the
resistance and the voltage across it as a function of time .

Insert your results in Table 1.
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For the circuit shown in figure, find the value of the current i(t) at 0.4 m.sec. and 1.0 m.sec.

respectively .
Insert your results in Table 2 .
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Juestion|s ;’ Answer of Question 4

For the network shown in figure, find v,(t) for t > 0 z.«:smg Zoop anaﬁyszs . Verify your
answer using the superposition theorem . R
Insert your result in Table 3

TH 112

4 uft) | C A 2u) 1 & Volt)

!
T i
: faa 1 1 Y5 /! . BTy = &
7 ?’ o — HATE B SH V0% Ve 78 Ll G R o

- S \ 2 (<
- PR P ; j- )
L e L
______{“/“6‘["‘?’*‘\ '1&
— 30 A A |
i B S R 5
. i =
= ~ \ '
ﬂiw f e 4 ra ; L = [ \"'1. e |
- «*';:-3 B - T T aé{-d : Gl ) -7"' £ \/ t:,\ﬁ ?__ o -- ! ezt
: s \_J J48) S A4) S L) -
- el H,.‘_J < =~ \
oo
e : e | _
f —a
‘tc"i = < r=' ! '---_-_'. R - y f;‘:i-}
I S : iS4 £y T ¢
ﬁ';‘_';;,l - = .-t‘-::.lﬂ J s 1‘-"":::? .
g G

= . b e
| ‘. . -
» b i

Page 9 of 56

i ke S T AR i Dl “Wﬂﬁ“ smq'nm

L el s e e e S ) e e e il g g T R N S A Y e T i AT e T i i) T fﬁ' w RV R E L e o e e e G T


Lenovo
Typewriter
Answer of Question 4


S e 1 e e e b B s o e e i

"< ]| Cairo University 2" Year

Faculty of Engineering

Department of Electronics & Electrical Communications Term (I}

~ .
S | .-
5 A S _ -

V@ (_ _S }I s j ‘ﬁ;" -1._12’ ( 5 E} - fm X"a (g 3 S m’lﬂ‘xﬂ?u_._ﬁ_ﬁ__:_-_.;_;u-:“ e

&

(A

¢

Q

f -
=
¢

3 -

S % 2S 42
2.5+ 4
Vs (S) = Vo,(5) + Vo, (S) Vs(s) = D «— (2
- 92, 2S4y

Page 10 of 56

L e e L L e e L e e e S e B e | [ B A T R A A T e b et o B R R M R S e A R TR T P T



ey o e g N e 4 D et g i O R PR LT M e Sl [t e e ) = e LA e Syt R o PR MLy LR IR R ETRTR UL TR PR T R P = pgae e =t B by - bt T e e bk W o i b (i B S S e b e e R S
SN E R 4 0 Sttt o e I e e i MR e e T R L e e e e e e e e e e G

‘Cairo University 2™ Ny
Faculty of Engineering |
Department of Electronics & Electrical Communications Term (I

P % 1

a
¢
3

| N

. S £

(Sal-J ) (S4+I+J)

: ‘_‘.ﬁ f :-_:;:?l ‘1\ e A e e

#
P e Lo
] # . sl
E
i e = # v
/ | ¥
i et —
L
= C
L1
rs L]

Page 11 of 56

g s e R e b S T A S Tl i R i g b b ek G T R R =, L o T T AR e £ T 0 e e T G B a2 S i e L A [ TS W e P U ST AR S B e T fr

e e e e el s R T e e e T e Ry L et See il bt LT b M o



R e AR TR R T e TR LT A 08

e e e e e

It Cairo University
Faculty of Engineering
Department of Electronics & Electrical Communications

2" Year

Term (I}

Questionj4]: ~ Answer of Question 5

Find v,(1), t = 0, for the network shown in figure using node analysis
Insert your result in Table 4 . s
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Question|S]:

Answer of Question 6

Derive an expression for the current i,(t), t > 0, in the network shown in figure . What would
be the steady state value of this current ?

[nsert your results in Table 5 .
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Questionf6]:  Answer of Question 7
In the network shown in figure, use Thevenin’s Theorem to derive an expression for v,(1),

r>(. e ———
Insert your result in Table 6 .
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Question[7]: Answer of Question 9

Using the Laplace Transform Technique, derive an expression for the current i(f),t > 0

?

shown in figure, hence, calculate its initial and steady state values . Verify your results using
the Initial and Final Value Theorems .

Insert your results in Table 7 .
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Question{8]:  Answer of Question 10
When the switch in the circuit shown in figure is closed, the condenser was charged such
that v.(0)=20 volis and the current in the coil was i1(0)=24 . Derive expressions for the

instantaneous currents i;(t), i>(1) and is(t) for t > 0 .
Insert your results in Table 8 .
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Question[9]: Answer of Question 12
In the circuit shown in figure, the capacitor is initially charged such that v(0) = 50 volts .

Calculate v, (1), t > 0. Derive an expression for the capacitor current in the time domain
i.(1), t > ] m.sec. and calculate its steady state value i.(=) . Verify your result using the final

value theorem .
Insert your results in Table 9 .
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Questionf10]:  Answer of Question 13
The circuit shown in figure is jed from a source v(t) given by :

—~100¢
v() =100 7" Volss
Calculate i(t), t > 0 .
Insert your result in Table 10 .
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Ouestionfl11]: Answer of Question 14
For the circuit shown in figure, calculate the node potentials v,(t) and v(t) . Using the

initial and final value theorems, calculate v;(0), va(0), vi(=) and vy(*) .
Insert your results in Table 11 .
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_ﬁéﬁ’-ﬁ?ﬁ@ﬁjjzgﬁ Answer of Question 17
Find the Z-parameters of
in Fig b, calculate i5(t) fort > 0.
Insert your results in Table 12 .
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Questionfi3]: Answer of Question 18

In the circuit shown in figure, derive an expression for the voltage v,(t) for t > o and sketch
its value in volts against time in seconds .

Insert your results in Table 13 and sketch a .

f=qg
- "*z\*@ (1/8) F
2 H 20 _1
—AA
20

1H ]
| ii O
¥ |
+M @l @ ;
12V | 2 H 2 H 16 Q Volf)

Page 49 of 56

.y i o i T i o e 5 e - — s T N . ] L e et e o
PO W ot A o | BRI wp . : R Y 0 e e 1y Y - e gy K R S P e S 1 e s g e N e T A it T P e iy e bt it o e S O i o W e e S e o e P e e S T e ﬁ”vﬂ

R e e — T T e P i s e e T s LW DR S Aath
S e e e e o I L T T T T A P XL T e R Bl !
e R L e e T L it = T _x;.-:-.. e R LI B B A i T S f AR it 3


Lenovo
Typewriter
Answer of Question 18


L LA o b et e F Ty = e il e T e e R N TR . o, e B e TR B o s e el . o S S L e e O TSN DS g SR e e
S et S i Tia.ulﬁ L ;‘}\?—:r. = -\-"v -ﬁ-i-"_T.a'-m';ﬁt_-. -'u-_-;' Sy (e & L AR A T m‘i—,c'—'q?a-.-.&-—---;n_-i._ru_.-;.a--—..- R e sl e T = - -
e e e = e : - : -

2" Year
Faculty of Engineering

e | “Caro university
l Department of Electronics & Electrical Communications o

vy K
- B 5 2 S
! s i — e S
e ‘2‘. s @ v & ’Z-
pu ) s A
T LS+ GES + S
o

Page 50 of 56




Cairo University 7" Year
Faculty of Engineering
Department of Electronics & Electrical Communications Term (lI)

Page 51 of 56




RSy b T e o e oo TR a5 SRR et . e SV st e R SRR SR T e | TR T =T phlons
= e = ] W e SRR ampn P

2" Yeaar

Cairo university
Faculty of Engineering
Department of Electronics & Electrical Communications Term (l)

Vo >

.-"‘-F‘-

u"mt'jﬁ W\ o : ._.)
T e _ e oy
--a:z? ! I\“m_ '&;F .::;.’_’;'_ j
- o e - P
2 AN

Table 13

e,

B " =L sec

Skeich a

Page 52 of 56

B L e LR i L o B L L b ] -
Lyl = & . b s T R e Ty e 2 (e Sy s g e e o -

e e e o s e e T R T ey b T A S T e e



e S T e TR R e A s e RS Coan H .
a1 Cairo University 2" Year
Faculty of Engineering
" Department of Electronics & Electrical Communications Term (1)

Questionf14]: Answer of Question 19

Derive an expression of the output voltage v,(i) for the circuit shown in Fig.a if the input is
the voltage v(t) shown in : ’

LFig.b .

ii)Fig.c.

Insert your result in Table 14,
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