EE2301 Basic Electronic Circuit 5 PN &=

Solutions for Problem Set 3

Block A: Unit 3

Q1. [Problem 3.51]
Solution:

*  Known quantities:
Circuit shown in Figure P3.51.

. Find:
Thevenin equivalent circuit.

¢ Analysis:

Ry =1+ :1+§:2—999: 32220

9

1.1

4+ =

5 4

Voltage divider gives

V= (i]% =16V
4+5

KVL:
Voc = 0(1) +v=v=16V

Q2. [Problem 3.52]
Solution:

. Known quantities:
Circuit shown in Figure P3.52.

. Find:

Thevenin equivalent circuit and the voltage acresgstance Q.

e Analysis:

KVL: v3=3+Vv,,

Find v, (3Q disconnected)

KCL Node 1: 2+%(v1—v2)+%[v1—(3+v2)]=0
KCL Nodes 2 & 3:

1 1 1
E(vz—v1)+zv2+§[(3+v2)—v1]+0:0
ALY -1 17
172 2 :>v1=——=—85v
5 3 2 gV

-y, +—v, = —— Vy ==
V1 4V2 2 2
Set all independent sources to zero,
Ry =4Q
3 (—5)=—§’=—214v

v =

T 4+3
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=SV =V3 =V, +3=5V
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Q3 [Pr Obla,n 354] Copyright © The McGraw-Hill C;n’:;ni@s‘ Inc. Permission required for reproduction or display,
Solution: 19 39 )
*  Known quantities:
Circuit shown in Figure P3.54. O sy £ 20
Find:
Norton equivalent circuit. "
Figure P3.54
¢ Analysis: 5Q
Ry =50](30 + 2010) = 2120 (for equivalent circu, see (a)) . - )
Using mesh analysis, see (b):
o o 20
8-1(i, —i,) = 2(i; —igc) =0
i, ~iy) =5, = (i ~igz) =0 ° b
2Aigc —iy) ~igc —ip) =0 (a)
5Q
Solving, iz = 305A=1, = 305A. _
10 7 iz 4 30 a
BVCD > 20 isc
b
(b)
Q4 [Pr Oblem 353] Copyright @ The MeGraw-Hill Companies, Inc. Permission required for reproduction or display.
1Q 1Q 30
- — W T W T W
Solution:
+  Known guantities: 2v® 303 ® 2* 202
Circuit shown in Figure P3.53. T 5 <
Find: o
Norton equivalent circuit. big P3.53
. 10 10 3 8
*  Analysis: ANN—O—
Ry =3Q +1Q +(3Q)1Q) = 4750
. i .
Using the mesh analysis approach: 2V ! 0 2 2A s

Solving, iz = -042A =i = -042A
It means the magnitude @f- is 0.42A and the direction af- is count-clockwise.
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Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Q5. [Problem 3.55] L kO 1O g,
—— AW WW—

Solution:

«  Known quantities: ovQ® Sk @ o Ry

Circuit shown in Figure P3.55.

Find:
Thevenin equivalent circuit. Figure B3

¢ Analysis:
To find Ry, we zero the two sources by shorting the voltagece and opening the current source. The resuitiegit is
shown in the left, see (a). 1kQ 1Q 3Q

a

Therefore, Ry =1000[1000+1+ 3=504Q .

1kQ
To find V., we assumé&/, as reference (i.e., zero) and apply nodal
analysis, see (b): b
Vc;lva =001 ()
% = L + 001 Kk Ve 10 3Q
100C  100c NVA—0 Vy
ov *
Then, V, =-001V 10V 1kQ va 10mA Vg,
Therefore, Vo =—-001V .
5V

It means thah is negative sidd) is positive side while the oo
magnitude otV is 0.01V. (b)

509

6. [Problem 3.66 ’ i
Q [ robiem ] 200 @ C)SV

Solution:
12v {§ fft)
— CD 100
. Known quantities:

The schematic of the circuit (see Figure P3.66). 200 f) 150

Find:
The Thevenin equivalent resistance seen by teré8istor, the Thevenin
(open-circuit) voltage and the Norton (short-cittaurrent when the XD resistor is the load. Figure P3.66

e Analysis: RO
(1) Remove the load, leaving the load terminalsopecuited, and the 200
voltage sources. Redraw the circuit, see (a). “

Rr =R II(Rs + (RIIRs)) = 2 [|(20Q +( 500 [15Q)) = 12240 i '
(2) Remove the load, leaving the load terminalsnopecuited. Redraw the i
circuit, see (b). L 15Q
For node #1:

W12 V2 420 I
50 20

For node #2: (@
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V2~V +V—2 =
20 20
For node #3:
)ﬁl —1 =
15 ¥ .
For the 5-V voltage source:
Vi —V3 =5

Solving the system,

v; =514V, v, = 257V, v; = 013V andiz, = 895mA .
Therefore,

Voc =V, — Vg = 244V .

(3) Replace the load with a short circuit. Redrher tircuit, see (c).
For mesh (a):

i,(90)-i,(20)-i.(20)=12
For mesh (b):
~i,(20)+i,(20)+5=0
For mesh (c):
-i,(20)+i.(35)=0
Solving the system,
i, =1195mA, i, =-1305mA andi, = 683mA.
Therefore,
i =ic—ip, =1988mMA.

Q7. [Problem 3.62]
Solution:

*  Known quantities:

O

e

AN
500
%2() Q iy, l C) 5V
% 200
(b)
AN
500

The schematic of the circuit (see Figure P3.62)rédistors in the circuit are 100

and voltage sources are 5V.

. Find:

The Thevenin equivalent resistance seen by reski¥othe Thevenin (open-circuit)

voltage and the Norton (short-circuit) current whgnis the load.

¢ Analysis:

(1) Remove the load, leaving the load terminalsnopecuited, and the voltage sources.

Redraw the circuit, see (a).

R =R[IR;+R, IR = RTT% + leiRSRS =100

(2) Remove the load, leaving the load terminalsnopecuited. Redraw the circuit, see (b).

For node #1: ﬁ+m:0
R,
) Vo VotV
For node #2: —2 42 52 -
R, Rs

Solving the system,
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h = R s1
R1+§4
= 2 Vso
R +Rs
Therefore,
_ __R R, _
VOC_Vl_VZ_R1+R4V51+R2+R5V52_5V

(3) Replace the load with a short circuit. Redrher tircuit, see (c).

ia(R+ Re) = Rilc =V
ib(RZ + Rs)‘ R =Vs,

For mesh (a):

For mesh (b):

For mesh (c):

Solving the system,

i = (RIR, + RiRs + R,Rs Ve + RIR,Vs
* RR(Ry+Rs)+ RRs(Ry + Ry)

P = RRVs + (RIR; + RIR, + RyRy Vs
" RR(R+R)+RRs(R +R,)

i = Ri(R, + Rs Va1 + Ro(Ry + Ry Vs

° RiRy(Ry +Rs)+ RoRs(Ry + Ry)

Therefore,

=T T RR(R, + R RR(R +Ry)
Q8. [Problem 19.1 of Alexander & Sadiku]

Solution:

. Known quantities:

The schematic of the circuit (see Figure 19.65).

 Find:
Obtain z parameters for this network.

e Analysis:
To getzy; andz,, , consider the circuit in (a).

zn:%:u 6l|(4+2) = 40
1
1
lg==1y, Vg =2l =1
0 2 1 0 0 1

221 :ﬁ:]ﬂ

I1
To getzy, andzy;, , consider the circuit in (b).

Zpy :Y—Z: 2[|(4+6) = 16670
2

2 1 ,
V,

212:|—1:]_Q
2

Page | 5

- Ri, ~ Ryjp +ic(R+R,)=0

=i, = R(R, + RsVey + Ry(R, + Ry Ve ~50mA

I

NN—
R, 2
(c)
1 Q
™ AWAVATAN o
VYVYY e
- 6Q S2Q
O 5
Figure 19.65
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Hence,[z] = [‘11 16167}9 .

Q9. [Problem 19.7 of Alexander & Sadiku]

Solution:

. Known quantities:
The schematic of the circuit (see Figure 19.71).

Find:
Obtain z parameters for this network.

e Analysis:
To getz;; andz,; , consider the circuit in (a).
V; =V, _ﬁ+vx +12V, V. = 40

LV =y
20 50 16C 121
V-V, _ 81(V, V,
|1 :%:E(z—gj - 74 :|_1 = 2988
1

V2 = 6 13‘/)( _12\/X = —EVX = _z ﬂ 1
160 8 8 \121

57( 40) 20)(121'1 — _7037|1 - ZZl:ﬁ =-7037

8\121) 81 I,

To getzy, andzy, , consider the circuit in (b).
50 1

o ==V
X7 10C+50 2 32
+
I, =e V21 g0, 5 = V2 2 17000= 1111
150 60 v,
v, =V, :%v2 =1, o 37041, - 2, :\I/—lz 3704
2
Thus,
_[ 2088 3704
[2]= [— 7037 11.11}Q
(b)

Q10. [Problem 19.30 of Alexander & Sadiku]
Solution:

*  Known quantities:
The schematics of the circuit (see Figure 19.87).

. Find:
Obtain h parameters for these networks.

e Analysis:

(a) Convert to z parameters; then, convert to ampaters.

Z1 =2, =2, =60Q, z,, =100Q
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D, = 2y1250 ~ 2575, = 6000~ 3600= 2400,

hﬂ_ﬁ_ﬂ)_24, by, :ﬁ:ﬂ_ 06
Z, 100 ., 100
hy, =—2L = -06, hy, = = 001
22 22
_[240 06
Thus, [h]= [— 06 o.ons}
(b) Similarly,

2, =30Q, 7, = 751 = Zp, = 20Q
A, =600-400= 200,

200 20
=——=10, ==
by by, >0
1

20
h,, =-1, hy,, =— = 005
21 22 = 50

10Q
-1

1

Thus, [h] = [ 0_05}

Q11. [Problem 19.31 of Alexander & Sadiku]
2Q

W
AV

Q0 <2
AVAVAVAY:

Solution:

Known quantities:
The schematic of the circuit (see Figure 19.88).

Find:

> 41,

Determine h parameters for this network.
Figure 19.88

Analysis:
We geth,; andh,; by considering the circuit in (a).

At node 1, 20

Vi

MA

§ZQ

I, =
At node 2,

2

- 2l =2V -V,
> 1 37 V4

Vs -V,
2

Va
1

+4l, =

8l = -V, +3V, - 161, = -2V, +6V,
()

Add (1) and (2),

181, =5V, -V, = 361,

V5 =3V, -8l, = 28I,

V, =V +1; = 381,

I,

-V, o __

1

36

I, ~361, - hy,

Vv,

To gethy, andhy,, refer to the circuit in (b). The dependent
current source can be replaced by an open ciricuiest, =0.
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2 2 \
V,=—— V., =2V, o :—1:0.4
1= ve1 52 e v,
=2 =Yoo o-lo 1l g

2+2+1 5 V, 5

_[380 04

Thus’[h]‘[—s.ﬁ 0.25}
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