1. Please find the current i in the circuit below:

28V = 40 3Q§ v

In order to find 7, we can replace series and parallel connections of resistors by
their equivalent resistances. We begin by noting that the 10} and 3€) resistors

are in series. Combining them we obtain:

i 50

BV = 40 4Q§

Note that it is not possible to display the original voltage v in this figure. Since
the two 4Q resistors are connected in parallel, we can further simplify the

circuit as shown below:

Here, the 5Q and 2Q) resistors are in series., so we may combine them into

one 7 Q resistor. Then, from Ohm’s Law, we have:

"
i:d—8:4A
7



2. Please find the current i in the circuit below

i 40
——\\V\ -

36sin(10071 )V GC) 60 30

The total current delivered by the source is:

_ 36sin(100m)
~4+(6)3)/(6+3)
= 6sin(1002) A

L

Therefore the desired current is:

6
6+3

5
i i\ :%x65n1(10(}m‘):4si11(100m)A



3. Please find the voltage V in the circuit below:

Combining the series connection of the 102 and 3 resistors, we obtain the

circuit below:

I 5Q
—AAA—
+ +
28V = 40 S §4Q

Now the pair of 4 Q) resistors in parallel can be combined as shown below:

i 50

By voltage division:

Returning to the original circuit and applying voltage division again yields:

3 3
v=——v, =—x8=6V
3+1 4



4. Please find the voltage v in the two-node circuit below

The directions of j,. i,. i,

and the polarty of v were chosen arbitrarily (the

directions of the 13 A and 2 A sources are given). By KCL (at either of the two

nodes), we have:

—13+i -, +2+i,=0

From this we can write:

iy —iy +i, =11

By Ohm’s Law:

Substituting these into the previous equation yields:

m_{_zv]+(§]‘ll

v Vv

vi—+—-=11
23
6v+3v+2v -1
6
11v 1
6
v=06V
Having solved for v. we can now find that:
i1=£:§:6A iZ:fE:fE:{«’,A
I 1 2 2

| =



5. Please find the current in the circuit below:

2Q 1
AMN——Is
S U o X A
0V = 4Q§\,~l
— 60 N
AN
+ v, —

The polarities of v, v,, v, and the direction of 7 were chosen arbitrarily (the

polarities of the 10 V and 34 V sources are given). Applying KVL we get:
—10+v, +34+v,—v; =0
Thus:
v+, —v; =24
From Ohm’s Law:
v, =2i v, =4i vy = —6i
Substituting these into the previous equation vields:
(26)+ (4i)— (- 6i)=—24
2+ 4i+6i =24
12i=-24
i=-2A
Having solved for 7, we now find that:
v, =2i=2(-2)=—4V

v, =4i=4(-2)=-8V
vy =—6i=(-6)-2)=12V



Given the series-parallel circuit shown below:

;10 1Q 20
——AAN AN AN

Vo= 50 30 10

(a) If v=2volts, what 1s J?
(b) If 7, = 3 amperes, what 1s 7

(c) If iy =4 amperes, what 1s 1?7

(d) what is the equivalent resistance Req = V/I, looking from the battery?

3 121 2V
v1:21/:>11:ﬁ:m:

24

= i, = 24 (Rl is in series with R2)
2 v, =i, *R2=24%20 =4V
= vy =v, +v; =4V + 2V = 6V(R3is in parallel with R1,R2)
. V3 6V
E> 13 S = — = ZA
R3 30
= i, =I5+, =2A+ 2A = 4A (red arrows on the circuit)
D v, =i, * R4 =44+ 10 =4V
= vs = v, +v3 =4V + 6V = 10V (RS is in parallel with R4, R3)
= 15 = % = % = ZA
= [ =ic+i, =24 +4A = 6A(green arrows on the circuit)
Ve= I*R6=6V

V=v6+v5=16V



Q
=z
@
=

1z = 34

© p, =iy *R3= 3430 =9V
E> v3=111'2=9V

.. . _ Vi W
= 11_12_11’2_R3q1,2_1ﬂ+29_3A
© i, =iy +i, =34 +34 =64
S v, =i, *R4=64%10=6V
D ig = =—"=34

R5 5Q

© [=is+i,=3A+64=94
V6=|*R6=9V

V=v6+v5=9V+15V=24V

R1,2 is the equivalent resistance of R1 is in series with R2.
R12=R1+R2=1Q0+2Q0=3Q

R1,2,3 is the equivalent resistance of R1,2 in parallel with R3.

1 1

R123—( . 1+ 1)_ —(1 + 1)_ =1.5Q
"~ \R12 R3/ ~\30 30/




(d)

Given: i; = 44

= vs =i * R5 =44 %50 = 20V

= US = 171,2,3,4 = ZOV

= = Y1234 = 20 =
1234 = 31232 Tn+is0 84

=2 [ = i112_3,4 +is =84 +4A =124
Ve= 1¥*R6=12
V=v6+v5=12V+20V=32V

R1,2 is the equivalent resistance of R1 is in series with R2.
R1,2=R1+ R2 =10+ 20 = 3Q)

R1,2,3 is the equivalent resistance of R1,2 is in parallel with R3.
1 1\t 1 1\
R1,2,3 = (m +E) = (ﬁ ﬁ) = 1.5Q
R1,2,3,4 is the equivalent resistance of R1,2,3 is in series with R4.
R1,23,4=R1,23+R4=150+10 =250

R1,2,3,4,5 is the equivalent resistance of R1,2,3,4 is in parallel with R5.

AR R
R1,234 E) - (m - ﬁ) =3¢
R_eqis the equivalent resistance of R1,2,3,4,5 is in series with R6.

R1,2,3,4,5 = (

R —}212345+R6—SQ+1Q—8Q—V
eq — ey Ly _3 _3 _I



7. Find the current through a 20Q resistance, and current through a 40Q resistance

12V C) l’ 4éé CD 2A

Write KCL at node x

(A
Write  in the circuit using Ohm’s Law

12“' - l!.'-r R “J’
= 12 =
T 400

Apply last two equation into KCL at node x

12‘- — Uy Ur
- + —2A=0
2002 4012

—0.6 +0.05v, +0.025v, —2=0
vy = 34.67V

The current through a 20Q) resistance

12V — 3467

- — —1.133A
" 200

The current through a 40Q) resistance

v, 34.67
4000 400

= 0.866A

12



Find the current i and voltage v over the each resistor.

Using KVL for voltages,

V1+V2-6V+V3+V4-12V=0

V1+V2+V3+V4=18V

V1=10 *i; v2=20%*i; V3=40%*i; V4=20%*i
Substituting into KVL equation

107 + 20¢ + 407 + 201 = 18

(90)i = 18

V3=8V, V4=4V



Find the current i and voltage v over the each resistor.

Using KVL for voltages,
-V1+V2-6V+V3-V4-12V=0
-V1+V2+V3-V4=18V

V1=10 *i; v2=20%*i; V3=40%*i; V4=20%*i

Please finish the rest by yourself



10.

Find VO in the following circuit.

KVL Outher Loop
—-30—-10+8+1(3+5)=0
81 = 32

I =4A

Then, we assign a ground to the circuit as below:

So, VO=I *5 ohm +8=28 V



