Series connection:

VT=V1+V2+V3
RT=R1+R2+R3

v
also Ry =L
IT

Voltage divider circuit

V. —VRl
1 — TRT

R,

V, = Voo —2
2 TRT

EX: using voltage divider rule,
calculate V4 and V3 for the circuit shown below:

Al 5 palaad) |duily gS il 94

R 45%x2x103
V]_ =VT_1=
Rt  (2+5+8)x103
90
=—=6V
15
R 45x8x103
V3 =VT_3=
Rt  (2+5+8)x103
360
=— =24V

15

R1 R2 R3
—AW—AM—AAM——
V1 V2 V3 ——>
Iy
1
Vy
A vy
V1 V2
I
Vy

2K

45V =— %
5K




Potentiometer

R,

Vy=Vp—2o—
07 "TR, +R,

Resistance in parallel

VT=V1=V2=V3
IT211+12+13
1 1 1 1

—_— =4 — 4+ —
Rr Ry R, R,
alsoRTzﬁ

IT

Current divider rule

For two resistances in parallel

R.R
RT=1—2
R, + R,

R
I o= I —2
R, +R,

R

I, = I, ——

Ri + R,

R1
VT é__ C
R2 TVO
B
>
IT 11 12 l 13
T VT R1 RZ R"E
>
Iy I,
™" Ry R;




Note: for equal resistance in parallel;

R
Ry = N (N = no.of resistances)
Note: for three resistances in parallel

R1R;R;

R, =
"™ R{R, + R{R; + R,R;

EX: for the circuit shown find; Ry, I, 14, I, Pr.

R41R
ol: RT — 11 >
B R{+R,
9xX18 s R
— = _ 1=90
9+18 V=27V
1% 27
I; =L =2 =454
Rt

_ Ve _Vr_ 27 _
== =2=154
“L+1 =3+15 =454

or Pp = I2.R; = (45)% x 6 = 121.5W

Ry_180



EX: for the circuit shown below, find:-

1—R3, Vp, Iy
2 — I, and power lost in R,.
>
sol: n=44 | l
1 _1,1 1 ™" Rs
- = 4 4 R, = 100
Rr Ry R, Ry Ry =200
1 1 N 1 N 1 Ry = 4Q
4 10 20 R

0.25=o.1+o.05+Ri

3

1
o= 01 =4 Ry =100

V, Vp 40
"R, R, 20
P, =1?,.R, = (2)? x 20 = 80W

= 24

I

Compound connection

It has the features of both series and parallel connection.

12 R2
WWWV
11 R1 14 R4
—>—/\\V\/— WA/
vl\N\I
13 R3




Delta/star and star/Delta transformation

AAAS B
R1
A->A Ao A
R,.R3 RbRC
R = ==
a R1+R2+R3 Rl Rb+RC+ Ra
R1R3 R R
R, =
b R1+R2+R3 R2:Ra+Rc+ ;bc
R.R
k=13 +}12 2+R RaRy
1T [y + A3 R; =R, + Ry + B
C

EX: convert the A below to A .

A
A
1
3 :
1.5 3
JAVAVAY.!
B
C 9 8
C

*convert back to delta
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Basic Electric Circuits
Wye to Delta Transformation:

Example 5.3: Return to the circuit of Figure 5.13 and find R

Convert the delta around a — b — ¢ to a wye.

: 20 ‘
Basic Electric Circuits

Wye to Delta Transformation:

Example 5.3: continued

& I
320
o 40 A% 29
L Th
sQ %, N aa
v

Figure 5.15: Example 5.3 diagram.

It is easy to see that R, = 15 Q



Basic Electric Circuits

Wye to Delta Transformation:

Example 5.4: Using wye to delta. The circuit of 5.13
may be redrawn as shown in 5.16.

9Q dor
Y l a
wa § o
Req Y 10Q
ks o —w
8Q § | I, 46

| Y

Figure 5.16: “Strefching”(rearranging) the circuit.

b

Convert the wye of a— b —c¢ to a delta.

; .
Basic Electric Circuilts

Wye to Delta Transformation:

Example 5.4: continued

AN
| x‘/\ 13303
100 S
2750 = 39 nes

Req é;-:«\< ~ gue £
2Q 7

sa 3 4, | n
| %
() : ' (b)

Figure 5.17: Circuit reduction of Example 5.4.
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Basic Electric Circuits

Wye to Delta Transformation:

Example 5.4: continued

929Q
AN

Req nzng 1IQ§

Figure 5.18: Reduction of Figure 5.17.
R.;=15Q

This answer checks with the delta to wye solution earlier.

1.9 - Descrintive Examples

G Example 7.5 — Find the current / and
the volt
the network in Fig 7.14. ’ i

R, =40 lu

+ I -
E —wzv 3
30V R 60 »= Ans:
3 R, ?8 Q r, =1s[A]
Vv, =4[V
—




Descriptive Examples

Y Example 7.10 — Calculate the indicated currents and
voltage in Fig. 7.26.

‘v‘v‘v O— A'A'A'
axsh T, 12 k0
o — ? R-, + Rs
R, < 8kQ Ry = 24k0 E 72V v
i ok 3kn
R3 Rs ,S b R9
M AA 1_" A
12kQ 12k - 6 kQ
FIG. 7.22
Example 7.9. IS =7.363 [mAj
. : I5 = 3[ma]
o Gy ! ' Nz =/9-63[V]
Descriptive Examples

" Example 7.6 - Find the indicated currents and voltages
for the network in Fig. 7.17.
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Descriptive Examples

o Exémple 1.0
a. Find the voltages V,, V, and V,, for the network in Fig. 7.20.
b. Calculate the source current /.




