EE2301 Basic Electronic Circuit HALT] Solutions for Problem Set 1

Block A: Unit 1

Q1. [Problem 2.13]
Solution:

*  Known quantities:
Circuit shown in Figure P2.13 with curreihgs=—2A, |1 =—4A, I5=8A, and voltage sourc¥s =12V.

. Find:
The unknown currents.

e Analysis:
Applying KCL to node (a) and node (b):

=
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Figure P2.13
Q2. [Problem 2.24]
M Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display,
F o2V o
*  Known quantities:
Circuit shown in Figure P2.24. .
4A 6A A
+  Find: ¢ [l
Determine power absorbed or power delivered ancesponding . T“‘ .
amount. N
A SV D IV

¢ Analysis: ) c -
If current direction is out of power source, thewer source is
supplying, otherwise it is absorbing.
A absorbs [voltage drop in direction of curre(ﬁ]/)(4A) = 20V
B supplies [voltage gain in direction of curre(ut}/)(GA) =12V Figure P2.24
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D supplies [voltage gain in direction of curre(@}/)(4A) =12V

Since conservation of power is satisfied, Tot. posugplied = Tot. power absorbed
Total power supplied 22W+12W = 24W
0 C absorb24N — 20N =4V

e Check:

Voltage across C is the same as B, therefore 2%ft{pe on the left)
Current through C is 2A (from left to right throu@)

Voltage drops in direction of current through Cower absorbed
Therefore, C absorbs (2V)(2A) = 4W

Q3. [Problem 2.18]

Copyright @ The McGraw-Hill Companies, Inc. Permission requined for reproduction or display,
300

Solution: W .
——
h
. Known quantities: +
Circuit shown in Figure P2.18. '-‘“’(D b na
Find: i
Voltages and currents in every figure. — o
e Analysis: v
. 15 .
a) Using | = clockwisecurrent): I, = —03A;1, = 03A;V, =6V .
(a) 91 =200 ( ) 1 2 1
. . 20 . V,CJ:) A % $ w0 1:* 2 00
(b) The voltage across the 20resistor |s7 =5V since the current flows 3 s
from top to bottom, the polarity of this voltagepissitive on top. Then it
follows thatV; =5V and |, = 3—50 =-0.167A (the negative sign follows from =
®
the direction of ] in the drawing).
300
(c) Since -0.5A pointing upward is the same curasn®.5A pointing i
downward, the voltage across the@0esistor isVz,, =15/ (positive on top); C) + |
Vi I EE 200 %E 300
andl, = % =0.75A, sinceV,y, is also the voltage across theQ0esistor. ]
Finally, 1, =-(I, + 05) =-125A, andV, =-301, +15= 525V '”‘”*
_(r:)
Figure P2.18

Q4. [Problem 2.46]
Solution:

. Known quantities:
Circuits of Figure P2.46.

. Find:
Resistance R

e Analysis:
First combine the elements to the right of theQl&esistor:
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The two 42 parallel resistors are in series with tte i@sistor;
This combo of ®||4Q + 6Q is in parallel with the 22 resistor. ) _ ) o o

. . .. . . Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
Finally, this combo of (@42 + 6Q) || 242 is in series with the@ R 40
resistor next to R.

AAAA AAAA
vy Yyyy

Therefore:
Ry = ((414)+6)|24+4=100. 60 3

=

YYVY

YYvy
YYyy

24Q

AAAA

The power dissipated by the $bresistor is e (*) 15Q

V2

Rso ==—==15W.
150 = 7¢

AAAA,

4Q

AAAA,
VVVY

0%
Therefore, yso= 15V andj=1 A. ‘
Using the current divider rule:
. 15 ..
i, =— (iy)= 15A.
c = )
Applying KCL, we can findg: Figure P2.46
ig=ip+i, =25 A.

Using KVL:
25+ 25R +15=0
Therefore, R = @.

Q5. [Pr Obl em 2.21] Copyright & The McGraw-Hill Companies, Inc. Pemission required for reproduction or display
+ 3y - = 10V +
Solution: MW M
. R h
. Known quantities: +

Circuit shown in Figure P2.21.

()
/
L
<

AN
Yyvy
I_T-‘
L
b
D
@

. Find:
Power absorbed by resistant R and power delivereditygnt - -
source.

e Analysis:
Power absorbed bR = (10v )(3A) =30 . Figure P2.21
From Problem 2.16y, =12V . Therefore, power delivered by the current somcﬁlaZ\/)(SA) =36V

Q6. [Problem 2.63]

S)l Utl on.: Copyright @ The MeGraw-Hill Companies, Inc. Permission required for reproduction or display.
Ry

*  Known quantities:

Schematic of the circuit shown in Figure P2.63 sithirce voltage,
V, =110/ ; and resistances, Vs e!

Ry

R =90Q,R, =500Q, R, = 40Q,R, = 20Q,R; = 30Q,R; =10Q,R, = 60Q,R; =80Q . Figure P2.63
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. Find:
a) The equivalent resistance of the circuit seen kysthurce.
b) The current through and the power absorbed by #istaemce 9@ resistance.

e Analysis:
a) Starting from the right side, we can combine the parallel resistors, namely the Q0resistor (B) and the 3@
resistor (R):

1 :i+i(Q_l):> Roaraig =120 500 120
Rparaler 20 30 Ry —» 900Q 400 10Q
Then we can combine the two parallel resistors énbtbttom, namely the R
resistor (R) and the 8@ (Rg), and the two resistors in series; (R} with e
10Q):
80 Q2
L o1 lo)o Ry = 3430, AN
Rowala 60 80
Then we can combine the two parallel resistors emitjht, namely the 40~ R —> %00 AR 220
resistor and the X2
1 1, 1(.- ° NV
= +—(Q l):> Rpa!a“d =142Q . 3430

Roarate 40 22

We can now see that the®014.2X), and 34.8 resistors are in series, and this series combimadiin parallel with the
90Q resistor:
° A

(Q_l): Ry =47Q. 500

1 1
+

Therefore:i =
Rgq 90 (50+142+ 343

Ryg — 90 n§ 14.2 Qg
b) The current through and the power absorbed by th@ &€sistor are:

| =—==""=122A
900 R 90 2 AYAYAY,

Q7. [Problem 2.47]

Solution:
Copynght @ The McGraw-Hill Companses, Inc. Permissien required for reproduction or display.

. Known quantities: 30

Circuits of Figure P2.47. 4 o———\WWW

. Find: _
. . 6Q
Equivalent resistance. 120

AAAA
Yvyy

*  Analysis: 40

20 +2Q =4Q MW

6Q12Q = 4Q

4Q4Q = 2Q 4Q

40(4Q = 2Q

2Q+2Q =4Q 2Q

Ry =3Q +4Q4Q =50 b oo
Figure P2.47

40
260

AAAA
Yyyy

AAAA
YYyYy
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Q8. [Problem 2.64]
Solution:

*  Known quantities:
Schematic of the circuit shown in Figure P2.64.

Find:
The equivalent resistance at terminals a,b in #se that terminals c,d are a) open b) shortedsatree for terminals c,d
with respect to terminals a,b.

e  Analysis: 3600 1800
With terminals c-d open,&= @60+540)| (180+540Q = 4000, da .,
with terminals c-d shorted,.R= 66q|180)+ 640540Q = 3900, ob ° °
with terminals a-b open,&&= 640+ 540) 360+180Q =360, 5400 540 0
with terminals a-b shorted .= @6(540 + (18¢j540)02 = 3510
Figure P2.64
Qg [Pr Ob|em 249] Copyright & The MeGraw-Hill C ies, Inc. P i required for ction or display.
R.‘i
Solution: Ty
- Ky
*  Known quantities: o—— WY
Circuits of Figure 2.49.
Find:
Equivalent resistance.
_ ik Ewx Ek F
e Analysis: T T T I
(Rg IRy )+ R5=(1,000Q |[LO0OQ )+ 9.1Q = 100Q , resulting in the
circuit shown below. 5
Therefore, the equivalent resistance is FigRel9
Rq = (L0QIRJIR,)+ R, =(10Q[100[L000+5=52. 6 AN
Ry |
R2 R3 100
Q10. [Problem 2.60]
&l Ut| on: Copyright @ The McGraw-Hill Companies, Inc. Permission required far reproduction or display.
R, R; Rs

*  Known quantities:
Schematic of the circuit shown in Figure P2.60 gitlurce voltage,

V, =12V ; and resistances, @S, \; :
R, = 4Q,R, = 2Q,R, =500Q,R, = 8Q,R, =10Q,R; =120,R, =6Q .

*  Find: Figure P2.60
The equivalent resistance of the circuit seen bystiurce; the curremthrough the resistanck, .

Page | 5



EE2301 Basic Electronic Circuit 5 PN &=
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e Analysis:

Starting from the right side, we can combine ttreelparallel resistors, namely theQ®@esistor, the 12 resistor and the

6 Q resistor:
1 11 1. 20
=—+—+=0?)=R =20
10 12 6( ) parallel =5

Rparallel

Then, we can combine the two resistors in seri@saty the & and the
2.86Q resistor:

Then, we can combine the three parallel resist@asiely the 42 resistor,

the 50Q resistor and the 10.88 resistor:

1 :1+i+i(9‘1):> Roaraliel = 276Q

4 50 1086

Rpa.ra.llel

Therefore,Req =2+276=4.78.

We can apply KVL and KCL to the equivalent circuit:

—AM A
28 8§Q2
Ry —» 49; 50 Q§ 2.86 Qg
— AN
2Q
Req —_— 4Q§ 50 Q§ 10.86 Qg

lo = 125i
Vs=21,-414=0 If:6—25 .
|1:|0+|+qu = 1. = 4604 = i =140 mA
41, =50 = 1086l ST
17107 e v

Q11. [Problem 2.73]
Solution:

*  Known quantities:

Ammeter shown in Figure P2.73; Current for fulldecdeflection; desired full

scale values.

. Find:
Value of the resistors required for the given &déle ranges.

e Analysis:

_/Switch

AAAA

1kQ R 2R, =R,

We desire R R,, R; such thatd= 30pA for I = 10 mA, 100 mA, and 1 A,

respectively. We use conductances to simplify titbraetic:

By the current divider rule:
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or:

We can construct the following table:

X |1 R, (Approx.)
1 [10°A 3Q
2 [10"A 0.3Q
3 |10 A 0.03Q
Q12. [Problem 2.78]
Solution:
Known quantities:
Schematic of the circuit shown in Figure P2.78peabf the components. Ammeter internal model

Find:

The current througtRsboth with and without the ammeter, for the
following values of the resistoRs:

a) Rs=1kQ

b) Rs =100

c) Rs=10Q

d) Rg=1Q.

Analysis: Figure P2.78

First find an expression for the current through(IRs) in terms of B and the ammeter resistancg, RHint: you can

determine the Thevenin equivalent across R3 folRés,R1 and R2, followed by voltage divider rule)

We have:
v = VR RII(R+R +R)
© R*RRI(R+R+R)+R, +(R[IR;)
—_ VR3
Therefore,

= VeR RII(R +R+R) o1
R3
Ra+R R[[(Ri+ R+ R)+R+(R[IR) R +R+R,
If you find difficult to derive the above equatioyjgu can simple substitute the circuits with exadties and find the

answer.

Using the above equation will give us the followiadle:
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without meter in circuit with meter in circuit
Ra=0 Ra=2%D
a 9.90 mA 9.75 mA
b 23.44 mA 22.59 mA
C 27.15 mA 26.02 mA
d 27.60 mA 26.42 mA




