Ch-7

Resistors Connection

Best wishes and good Luck
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Resistors Connection
Cila g8l S g8

Series Connection  J sl Ao Jua gl

V V
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li= — sl e el
Req =
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Parallel Connection sl g3l Ae Juasill

Req P
1 1 1 - N\ij
a < I
eq R1 Ry Ry V ’ \\\Rs
I3
V
R, =R R;, Ry iestic dlla
“ R, +R, - i
Vi=V,;=V; = S5 o b agal)
I, = Vl I, = V2 I3 = VA
R, R, Ry
Reg= R ol il Lo R leie 08 4 shidl cllaslidl a ) sie Juagi Alla 3 sddiadla
n
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and b in the figure is:
(@) 19.04 O (b) 9.52 ©
(c) 9.76 Q (d)1.120

5 50 Al e Ll Tag

510,350 —=1 , 860

86Q /20 =
1
=+ — =0616
8.6 2
1.62 Q)
Req = 4.1+1.62+38

9.52 O

Ex1: The equivalent resistance between the point a

Solution

=

A 20 %
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Ex2: Find the equivalent resistance between points

A and B

(@) 55 O (b) 15 O
(€) 25 Q (d) 10 Q

10Q /1 10Q =

series

50,50 —— 10Q

10Q// 100 =

Rgq =20+5=250Q
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Solution

20 Q2

A:

\

10 Q2 10 Q2

20 QQ
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Kirchhoff's lows
(1) Kirchhoff Current Low (KCL)

1055 (node) saie i aie
) e g i 380 saia

>
Lh=1L+13 \'

(2) Kirchhoff VVoltage Low (KVL)

055t Blae e ol
>V=0

R

L >
V

=IR

‘;ﬂ\ 'SJU.'::}“ e;u (+) o LJ&A-‘ J\:‘ﬂ‘

DL e A (-) e A5

e
€ —_.—i O +§

1R,

8—|R1—|R2:0
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Ex3: Find the value of R in the circuit shown in

the figure: ._,ZK/\,

(@10 (b) 5Q 20

10V 20 Q2

©)2Q d)7 0

Solution
R
2A +V—
20 V| + |10V
—_ Q r—n -
R = 77
Apply KVL
20-2R -10=0
10 = 2R
R =5Q
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Ex4: What is the power dissipated 4<lgiwdl in the 3 Q resistor shown

in the figure:
15V
(@) 72 W (b) 27 W K 40

(c) 22 W (d) 36 W ‘

A
30
Solution
4Q 1/ 4Q >
1 1 1 1 .
—=— 4+ — = — = Jdus R=2Q
R 4 4 2

&
<
|
II|+
|/\l+
N
o

i sall bl ez yan L (i

Apply KVL
15 -21-31=0
15 =51 | = 3A

Pso = IPR=(B2 3) =27 W
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Ex5: Calculate the voltage ¢ of the battery shown in the figure:

(a) 30 V (b) 40 V /\fﬂ
(c)10V (d)20V ,\/6 0
7Qd -5
|:2A ||
M
Solution
1 1 1
301160 =D— + — = — da = 20
3 6 2
20
A=
702 ( ? *
$+ _%19
|=2A *| -
M
Apply KVL

e-7(2) -2@2) -12) =0
g = 20V
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Ex6: A 12 Q resistance is connected across a battery of emf 6 V and internal resistance
0.25 Q2. What potential difference will be measured across the 12 Q resistor?

(2) 5.88 V (b) 6 V (c) 1.8V d) 1V

Solution

e=6v r=0.250Q

{—\~

Apply KVL
-6 +0251+121 =0
12251 =6
6
= — =049 A
12.25
V = IR = 049 x 12 =588 V
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Ex7: If I = 1.5 in the circuit shown. Find the potential difference VB — VA
(@)-34V (b) 40V

40 Q
(c) -10 V (d) -18 V , A
A O :f I: ©B
20 V I\,4OQ 12V
Solution
I:1.5A_|+ 20 Q) +|_
A > =| +I\'— |= B
20V 12V
400 /] 40Q
1 1 1
= — + — = —
40 40 20
Reg= 200
Vg — Va
ALl 4l

Vg — Vo =20 - 201 — 12
=20 - 20(15) - 12
= -2V
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Ex8: Find the current | 19 |, | 2Q
\
12/
(@) 8 A (b)5A 20V = <%0
(c)2A (d)3A T
Solution
1Q | 20
- >

Apply KCL at node a
L+ 1, =1

i+ 1, — 1=0 (1)

I:> Apply KVL for loop (1)

~20 - (1)1 + 61, =0

1L+ 61, +0=20 (2)

$ Apply KVL for loop (2)

-6l -21+40=0

0-61, —21=—40 (3)

Solve (1) , (2) and (3)
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RC-Circuits

(1) Charging ¢

-+
M E

e—IR=C=0 05 B CstyS o

q = qO (1 - e-t/T) y VC =& (1 - e'UT) ’ I = iO (e-t/T)

q():CS t = CR io = —

maximum charge , final charge , equilibrium charge

Maximum current

time constant

Charge on Capacitor after t second

potential difference on Capacitor after t second

current in Circuits after t second

3 o=
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Ex10: Capacitor in an RC circuits is charged to 49% of its maximum value in 10 sec. Find
the capacitance C of the circuit if R =5 MQ

(@) 5 uF (b) 9 uF (c) 3 uF (d) 7 uF

Solution

q= 0.49 g t=10S

0.49q0=qo (1)  +qp
1 - ¢?" 0.49
1 - 049 =¢¥

051 = eV
okl n
- In0.51= Ine"”"
% {
—0673= - —
T
=_—10  —1q4855
— 0.673
= RC
Dlee T 14.85
L R 5x10°
=297x107°
c= 3 uF
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S
Ex11: The capacitor is uncharged before the
switch S is c_losed. the emf of the J R=5K O
battery (¢) if the charge on the HE
capacitor becomes 20 uC, after 80 °T
us of the switch is closed. —L_C=40uF
(@) 1250 V (b) 1250 V (c) 1250 V (d) 1250 V

Solution

R=5x 10° Q,t =80 us,C=40 x 10°° F,q =20 x 10°° C

Tt =RC

=5x10° x40x10 °
=02S

q=0qo(1 - e_m)

80x10~°
20x10° =qo (1-e 02 )

W> 20 x 107° = 3.999x10"* g

20x10°
= — — =005C
Go 3.999x10"

J}
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(a) 2.8x10-2 J

(c) 3.2x10-2J

C=140 x 107 F,
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Ex12: Att =0, the switch S is closed with the capacitor uncharged. IfC=40 yFand R=5

t=RC

=02S

=5x10° x40x10 ¢

-

VC e (1

=50 (1- e
= 40

_ e-t/‘E)

0322
0.2 )

-

\

e =50V, R=5 x 10°Q . 1=2mA

KQ. How much energy is stored by the capacitor when | =2 mA?
(b) 3.6x10-2J P '\,R
(d) 4x10-2 J '
€= T o—
S50 v
Solution

= lpe™”
2 x 10° =001 ¢ /%2
e % =02
Ine %% = Ino.2
t
~ " e
t = 0322S
U= ; CV;

; (40 x 10°%) (40)>

0032 J= 32 x 1072 J
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(2) Discharging &

R |
A\
+|+
C
-t/r -t/t € -
t=RC , g=qoe , Qo=Ce¢ , Vc=ege |, lg= ? =—1lge
Qo = initial charge e= il Ay 8 KA b o aeall (38

g = final charge

Ex13: A Capacitor of capacitance 1.8 uF is discharging through a resistance
R = 1.4x106 Q. The time at which its charge would become one-half of its initial value is

(@) 0.3s (b) 0.6 s (c)0.8s (d)1.7s

Solution

C=18x10°% F,R=14x10° Q,q=05q,t="??

do €= 0.5
t=RC In
6 6 In e =1In05
= 1.4x10 x1.8x10 ¢
= ——=-0.693 =
252 S 257
t =175 S
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Ex14: A 4 uF Capacitor is charged to 24 V. Find the charge on the capacitor 4 ms after it is
connected across a 200 Q resistor:

(@) 15.5uC (b) 2.45 uC (c)1uC (d) 0.324 uC (e) 0.647 uC

Solution

V= e =24V , t=4x107°S, R=200Q,C=4x10°F

t=RC

200 x4x10°

8 x 104 s

Qo= Ce

4 x 107 x 24

>

96 x 10°° C

[y a=we”
4x1073

4
=96X10_6>< e 8x10

q =0647 x 10°° C
=0.647 pnC
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