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Unit 6 - Week 4: Nodal analysis

Course outline

How does an NPTEL online
course work?

Week 0

Week 1: Preliminaries;
Current and voltage;
Electrical elements and
circuits; Kirchhoff's laws;
Basic elements; Linearity

Week 2: Elements in series
and parallel; Controlled
sources

Week 3: Power and energy
in electrical elements;
Circuit analysis methods

Week 4: Nodal analysis

What is nodal analysis (unit?
unit=26&lesson=67)

Setting up nodal analysis
equations (unit?
unit=26&lesson=68)

Structure of the conductance
matrix (unit?
unit=26&lesson=69)

How elements appear in the
nodal analysis formulation
(unit?unit=26&lesson=70)

Completely solving the circuit
starting from nodal analysis
(unit?unit=26&lesson=71)

Nodal analysis example
(unit?unit=26&lesson=79)

Matrix inversion basics (unit?
unit=26&lesson=72)

Nodal analysis with
independent voltage sources
(unit?unit=26&lesson=80)

Supernode for nodal analysis
with independent voltage
sources (unit?
unit=26&lesson=73)

Nodal analysis with VCCS
(unit?unit=26&lesson=74)

Nodal analysis with VCVS
(unit?unit=26&lesson=75)

Nodal analysis with CCVS
(unit?unit=26&lesson=76)

Nodal analysis with CCCS
(unit?unit=26&lesson=77)

Assignment 4

The due date for submitting this assignment has passed.
As per our records you have not submitted this assignment.

1) 2mA 4mA
(o) ()
\_/ _/
@ 2 SKQ 2 5kQ Assume source
VA VWA vector to be:
1mA %Skﬂ Q %51@ Q éz 5k LA
3mA —— 10mA > mA
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node

Setup the nodal analysis equations for the circuit above. Enter the G matrix
in the space provided below.

= QY -
Loo

1
A matrix of the form: 0
0

can be enteredas:-100;,010,00-1

* Do not have any space before the first element of the row.

*Put a semicolon after the last element of row1 & row2. Do not put any
semicolon after last element of 3rd row.

== rowl;row2Z;row3

*Do not put a space before or after semicolon.

*Do not have any trailing zeros, i.e., do not write 5.5 as 5.50 or 5 as 5.0

*Follow the rounding off instruction strictly.

+ Follow all the instructions strictly otherwise you will loose your
marks.

(The [G] matrix entries should be in millisiemens (mS). Round off frac-
tional answers to one decimal place.)

No, the answer is incorrect.

Score: 0

Accepted Answers:

(Type: String) 0.6 -0.4 0;-0.4 1 -0.4,0-0.4 0.8

https://onlinecourses.nptel.ac.in/noc20_ee64/unit?unit=26&assessment=212
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2) Determine the voltage at node 3 in the circuit above.

(The answer must be in volts (V). Round off fractional answers to one dec-

imal place.)

No, the answer is incorrect.
Score: 0

Accepted Answers:
(Type: Range) -19,-18.5

3) + €

V > -
Assume source

X
(D] 25k@ (@) 23kQ | (@)25k vector to be:

R, 0.9 mA
Sk -3.6 mA
09mA / -38mA-L  144mA 04msvy, |-144mMA
reference -
node

Setup the nodal analysis equations for the circuit above. Enter the G matrix
in the space provided below.

-1
A matrix of the form: 0
0

o -0
oo

-

can be entered as:-100;01 0;0 0-1
+ Do not have any space before the first element of the row.

*Put a semicolon after the last element of row1 & row2. Do not put
any semicolon after last element of 3rd row.
=>row1;row2;row3

Do not put a space before or after semicolon.

Do not have any trailing zeros, i.e., do not write 5.5 as 5.50 or 5 as
5.0

*Follow the rounding off instruction strictly.

* Follow all the instructions strictly otherwise you will loose your
marks.

(The [G] matrix entries should be in millisiemens (mS). Round off frac-
tional answers to one decimal place.)

No, the answer is incorrect.
Score: 0

Accepted Answers:
(Type: String) 0.6 -0.4 0;-0.4 1 -0.4,0.4-0.4 0.4

4) Determine the power dissipated in the resistor R, in the circuit above.

(The answer must be in milliwatts (mW). Round off fractional answers to

one decimal place.)

No, the answer is incorrect.
Score: 0

Accepted Answers:
(Type: Range) 179,181

https://onlinecourses.nptel.ac.in/noc20_ee64/unit?unit=26&assessment=212
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Assume source
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Setup the nodal analysis equations for the circuit above. Enter the GG matrix

in the space provided below,

—

0
A matrix of the form : 0

oo

0
1
0

—

can be entered as:-100;010;00-1

« Do not have any space before the first element of the row.

*Put a semicolon after the last element of row1 & row2. Do not put any

semicolon after last element of 3rd row.
=>row1;row2;row3

-Do not put a space before or after semicolon.

Do not have any trailing zeros, i.e., do not write 5.5 as 5.50 or 5 as 5.0

Follow the rounding off instruction strictly.

« Follow all the instructions strictly otherwise you will loose your marks.

(The [G] matrix entries should be in millisiemens (mS). Round off frac-

tional answers to one decimal place.)

No, the answer is incorrect.
Score: 0

Accepted Answers:
(Type: String) 1.5-10;-12.5-1,-212

6) Determine the voltage at node 3 in the circuit above.

(The answer must be in volts (V). Round off fractional answers to one dec-

imal place.)

No, the answer is incorrect.
Score: 0

Accepted Answers:
(Type: Range) 2.1,2.5

https://onlinecourses.nptel.ac.in/noc20_ee64/unit?unit=26&assessment=212
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7) 12mA

o e lo W a
1mA %2}@ CP %21@ (i) %ﬂ(ﬂ
/ 8mA 1%:

18mA

reference
node

Assume source
vector to be:

11 mA
22 mA
11V

Setup the nodal analysis equations for the circuit above. Enter the G ma-

trix in the space provided below.

-Have the equations in the following order: node equation, supernode

equation, voltage source equation.

00
0

-1
! Amatrixoftheform: 01
00-

canbe enteredas:-100;010;,00-1

« Do not have any space before the first element of the row.

-Put a semicolon after the last element of row1 & row2. Do not put any

semicolon after last element of 3rd row.
=>rowl;row2;row3

-Do not put a space before or after semicolon.

Do not have any trailing zeros, i.e., do not write 5.5 as 5.50 or 5 as 5.0

*Follow the rounding off instruction strictly.

« Follow all the instructions strictly otherwise you will loose your
marks.

(The [G] matrix entries should be in millisiemens (mS) if they are conduc-
tances or scalars as applicable. Round off fractional answers to ane decimal

place.)

No, the answer is incorrect.
Score: 0

Accepted Answers:
(Type: String) 1.5-10;-1 1.5 1;0-1 1

8) Determine the voltage at node 2 in the circuit above. (You have already
setup the nodal analysis equation for this circuit in the previous question.
But, the [G] matrix has conductances and dimensionless numbers. Be care-
ful while inverting the matrix!).

(The answer must be in volts (V). Round off fractional answers to one dec-
imal place.)

No, the answer is incorrect.
Score: 0

Accepted Answers:
(Type: Range) -14.25,-13.75

https://onlinecourses.nptel.ac.in/noc20_ee64/unit?unit=26&assessment=212
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Assume source

O + V, vector to be:

E14S
)t @ %m@ S

5.5mA— 2.6mA
refere nce

node

Setup the nodal analysis equations for the circuit above. Enter the G ma-

trix in the space provided below,
Have the equations in the following order: node equation,

supernode equation, voltage source equation.
0
A matrix of the form : 0

ooaa
o=0

-1
canbe enteredas:-100;,010;00-1

» Do not have any space before the first element of the row.

*Put a semicolon after the last element of row1 & row2. Do not put any

semicolon after last element of 3rd row.
== row1;row2;row3

Do not put a space before or after semicolon.
Do not have any trailing zeros, i.e., do not write 5.5 as 5.50 or 5 as 5.0

*Follow the rounding off instruction strictly.

« Follow all the instructions strictly otherwise you will loose your marks.

{The [G] matrix entries should be in millisiemens (mS) if they are conduc-
tances or scalars as applicable. Round off fractional answers to one decimal

place.}

No, the answer is incorrect.
Score: 0

Accepted Answers:
(Type: String) 1.5-10;-1 1.5 1;1-2 1
(Type: String) 1.5 -1 0;-1 1.5 1;-1 2 -1

10) Determine the voltage at node 1 in the circuit above. (You have already
setup the nodal analysis equation for this circuit in the previous question.
But, the [G] matrix has conductances and dimensionless numbers. Be care-
ful while inverting the matrix!).

(The answer must be in volts (V). Round off fractional answers to one dec-
imal place.)

No, the answer is incorrect.
Score: 0

Accepted Answers:
(Type: Range) 11,11.4

https://onlinecourses.nptel.ac.in/noc20_ee64/unit?unit=26&assessment=212
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