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CIRCUITS
AND
KIRCHHOFF'S
RULES
OBJECTIVE
To
vecome
familiar
with
the
use
of
Ohm’s
law
and
Kirchhoff's
rules
in
calculating
currents
in
circuits
with
resistonces
only.
APPARATUS
NEEDED
¥ou
will
need
the
following
equipment
and
supplies
to
conduct
this
experiment.
(@)
do
power
supplis
(PASCO
SF-9584)
DMM
red
BB
leads
black
BB
leads
red
AB
Icads
black
AB
leads
red
AA
leads
black
A
leads
L0
k-ohm
resistor
20 k-ohm
resistor
3.0
k-ohm
resistor
067
kohm
resistor
masking
tape
INTRODUCTION
‘This
experiment
is
an
introduction
to
the
use
of
Kirchhof’s
rules
to
calculate
currents
in
a
circuit
of
resistances
and
voltage
sources.
PROCEDURE
1:
Determining
Resistance
Values
1.
Resistorvaluesare
neverexactand
there
are
only
two
digits
available
for
the
resistance
of
aresistor.
Also,
the
value
stated
by
the
manufacturer
is
only
guaranteed
to
be
within
the
folerance
that
the
manufacturer
states.
Therefore,
our
first
step
i
to
find
the
actual
resistance
of
our
resistors.
To
do
this
we
will
use
the
resistance
scale
of
our
DMMs
to
measure
the
resistance
dircctly.
Then
we
will
see
ifthis
value
falls
within
the
tolerance
stated
by
the
manufacturer
for
each
of
our
resistors.
2.
Obuain
the 1.0
k-
resistor
and
use
a
couple
of
pieces
of
masking
tape
to
secure
the
resistor
to
the
table,
out
of
the
way.
Tape
only
the
wire
leads
of
the
resistor
to
the
table,
not the
body
of
the
resistor
tself,
as
shown
in
Figure
1.
You
will
probably
have
to
tear
the
masking
tape
into
smaller
pieces
for
this
step.
Note:
If
you
are
using
a
circuit
board,
skip
all
references
to
taping
objects
to
the
table.
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6.
Setthe
DMM
to
the
ohms
scale.
Masking
|
Using
a
set
of
red
and
black
AB
Tape
leads,
connect
the
leads
across
/
1
the
1.0k-Q
resistor.
Note
that
i
some
of
the
resistors
are
marked
with
their
resistance
values
and
some
havea
color
code
that
must
be
interpreted.
(See
the
resistor
I
color
code
in
Appendix
T
in
Laboratory
16.)
Resistor
Q1.
Whatis
the
resis-
tance
in
ohms
as
stated
by
the
manu-
facturer?
.
Securing
the
Resistor
(o
the
Table.
Q
2.
What
s
the
tolerance
in
percent
for
this
resistor?
@
3.
Whatis
the
smallest
resistance
your
resistor
could
have
and
still
be
within
tolerance?
Q4.
Whatis
the
largest
resistance
your
resistor
could
have
and
still
be
within
tolerance?
As
you
measure
the
resistance,
you
will
need
to
experiment
with
the
DMM
to
get the
Jargest
number
of
digits
for the
resistance.
Q@
5.
What
resistance
in
ohms
do
you
read
using
the
DMM?
Q@
6.
Is
your
1
k-ohm
resistor
within
tolerance?
Locate
the
2.0
k-ohm
resistor.
Use
a
couple
of
pieces
of
masking
tape
to
tape
the
resistor
to
the
table
out
ofthe
way.
Tape
only
the
wire
leads
of
the
resistor
to the
table,
mof
the
body
of the
resistor
itself,
as
shown
in
Figure
1.
Set
the
DMM
to
the
ohms
scale.
Using
a
set
of
red
and
black
AB
leads,
connect
the
leads
across
the
2
k-ohm
resistor.
Q
7.
What
s
the
resistance
in
ohms
as
stated
by
the
manufacturer?
@
8.
What
s
the
tolerance
in
percent
for
this
resistor?
Q@
9.
What
s
the
smallest
resistance
your
resistor
could
have
and
still
be
within
tolerance?
Q@
10.
What
s
the
largest
resistance
your
resistor
could
have
and
still
be
within
tolerance?
Asyoumeasure
the
resistance
with
the
DMM,
you
will
need
to
experiment
with
the
DMM
to
get the
largest
15-4
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15
‘number
of
digits
for
the
resistance.
—
@11,
What
resistance
in
ohms
do
you
read
using
the
DMM
as
an
ohmmeter?
Q12.
Is
your
2
k-ohm
resistor
within
tolerance?
PROCEDURE
2:
Series
Circuit
1.
Using
the
power
supply,
resistors,
and
leads
provided,
wire
the
circuit
shown
in
Figure
2
exactly
as
it
is
in
the
circuit
Ri1
diagram.
Tape
the
resistors
and
con-
tka
necting
leads
to
the
table
with
masking
tape
to
keep
them
in
place
during
the
experiment,
leaving
roomattheendsof
|
1.5
y—J
the
resistor leads
to
make
the
connec-
tions
with
the
alligatorclips
on
the
ends
of
the
wire
leads.
Don’t
fape
over
the
body
of the
resistors,
only
over
the
wire
Rz
Teads
of
the
resistors.
Double
check
the
2kQ
power
supply
polarities,
using
the
+
and
-
designations
on
the
power
sup-
ply.
Don’t
plug
in
the
power
supply
yet.
See
Figure3
for
apictorial
drawing
of
how
your
circuit
should
look
now.
Figure
2:
Circuit
Diagram
of
Series
Resistors
Red
B
Lead
:
Piotorlal
Diagram
of
Series
Resistors
15-5
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Related Questions
Refer to the Wheatstone Bridge below to derive the relationship between VEX and VO. (Including induction course, Hint: Kirchhoff’s Law)

arrow_forward


Helping tags: Electric Circuit Theory, Circuits, Electronics EngineeringHelp me answer the questions, the given is just the same. Will upvote, just pls show complete solutions and explain if necessary. Thanks!

arrow_forward


Show solutions please. No VTH given.

arrow_forward


Compute for IN, RN and the current passing though the 25-ohm resistor using Norton’s Theorem. Answer neatly and please explaiin the process

arrow_forward


A 30-volt electromotive force is applied to an ??-series circuit in which the inductance is 0.1 henry and the resistance is 50 ohms. Find the current ?(?) if ?(0) = 0. Determine the current as ? → ∞.

arrow_forward


Q3
Power flow (load flow) is an important part of any power system studies.
 
(A)       In relation to a power system:
 

Explain three of the key assumptions that are made in developing the fast-decoupled power flow technique and why these assumptions are often reasonable for a high voltage power grid,
Discuss the reasons that make the load flow problem nonlinear.
In a 20 Bus power system with 5 buses that have generating units, determine the number of PV buses, PQ buses and buses where the voltage magnitudes are known. Justify your answer.

arrow_forward


(b) The system shown in Figure Q3(a) is modified and the new block diagram of thesystem is as shown in Figure Q3(b). Given that the value of K = 100 and the systemhas been tested with three different reference inputs, which are 5 u(t), 5t u(t) and 5t2u(t). Based on Figure Q3(b) and by using steady state error analysis, calculate whichcould give infinite () steady state error.

arrow_forward


Mesh current methods can greatly reduce the calculations as compared to Kirchhoff’s voltage and current laws in circuits with multiple branches. Refer to the textbook reading and the lecture for this week to answer the following post.

Describe, step-by-step, the steps required to calculate all currents and voltage drops in a DC network using the Mesh Current Method.

arrow_forward


What are the biggest unsolved problems in electrical engineering that we face nowadays? Make a list of problem

arrow_forward


Q-1: Give brief answer to the following: (Answer Ten only)1) what is the potential transformer used for in power substation?2) what is process leads to lowering the number of free electrons?3) what is The Townsend’s Criterion4) why Sulphur Hexafluorid has good insulation strength?5) What is Intrinsic Breakdown6) why do bubbles lead to breakdown of liquid?7) how to decease the ripple voltage of cockroft-walton voltage multiplier circuit8) how much the maximum charging current of A Van de Graaff generator has a beltwidth 1 m, a belt speed of 4 m/s, and charge density of 10 c/m29) Why does need for Reactive Power Compensation in test transformer?10) The output voltage of series resonant circuit is given by the formula _________11) what is impulse voltage and what is its standard wave shape?12) Which advice can measure impulse voltage?

arrow_forward


RESEARCH TITLE IDEAS FOR ELECTRICAL ENGINEERING THAT STILL UNSOLVE

arrow_forward


Is the voltage drop of the voltage source equal to the sum of the voltages of the passive elements of an RLC circuit? Or in mathematical terms, Is Vs=VR+VL+VC ? Why? Naturally, by Kirchhoff’s Voltage Law, this equation should be true for an ideal circuit. Knowing that ideal scenarios cannot be replicated perfectly, why could this may not be true?

arrow_forward


The weight of the car is 800 Kg
The weight of each person is 75 Kg
You may assume any missing parameters you need in the design appropriately (e.g., the rolling-resistance-power, air-resistance-power, the DC motor's parameters, ....etc)

arrow_forward


Please answer the following points in detail and rigorously. Instead ofresort to formulas, develop from basic principles (laws ofvoltages and currents, definition of electrical power, properties ofphasors, among others)  
 
 
d) Show that the complex power consumed by two elements in parallel is the sum of the individual complex powers. After, repeat the procedure but for two elements in series.
e) What meaning would you give to the P consumed by an element? Which to Q?
f) Suppose you know P and Q for a two-terminal element. What is the power factor of this element? When would i be in early and when behind?
g) Suppose you know the equivalent resistance R and the reactance X equivalent of a two-terminal passive network. What is the factor power of red bliss? When would I be in advance and when in backwardness?

arrow_forward


The currents drawn by the receivers in a given network are given in the figure. Accordingly, active taking into account the current distribution, the point where the greatest voltage drop occurs, and Determine the distribution of the balancing currents in the arms, taking into account their directions.

arrow_forward


A circuit powered by a 20V DC supply has a 50kΩ resistor and 20 μ Capacitor connected in series. For this circuit determine the:a. Initial value of the current flowing? b. The time constant of the circuit? c. The value of current after 1 second of connection? d. The value of capacitor voltage 2 seconds after the connection?

arrow_forward


Solve for the steady-state values of iR in milliampere (mA), and VC in Volts (V) for the circuit shown below, assuming that the circuit has been connected for a long time.

arrow_forward


The electrical model of a biopotential electrode is given belowwith the given values. (a)Plot the absolute impedance of this electrode(i.e.,|Z|) with respect to the frequency using a python script and (b) discuss the frequency range to reachthe minimum absolute impedance value on this electrode.
Rd:26 kΩ
Rs: 6 kΩ

arrow_forward


For the figure below, determine ?? using Source Transformation

arrow_forward


Solve for Vs and Pvs. Show complete solution.

arrow_forward


With no load attached, the voltage at the terminalsof a particular power supply is 50.8 V. When a 10-Wload is attached, the voltage drops to 49 V.a. Determine vS and RS for this nonideal source.b. What voltage would be measured at the terminalsin the presence of a 15- load resistor?c. How much current could be drawn from this powersupply under short-circuit conditions?

arrow_forward


Signals and systems course, waiting your solution please.

arrow_forward


Explain the specific concepts and processes for the design methods that can effectively and efficiently design the electric and electrical systems (Ex. wireless power transfer systems, electric motors, solar power plants, etc.) in detail with some pictures and figures.  MAKE A PRESENTATION WITH EXAMPLES.

arrow_forward


Under DC conditions, in steady state, find the current i and the voltage Vo.
 
Note:Please describe what method/application you are using in each step. (so I can understand it)

arrow_forward


Give solution
subject: DLD

arrow_forward
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