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Quiz I     Fall 2019 

Name ________________________________ 
 
 
 

1. _________ (12 pts) 
 

2. _________ (8 pts) 
 

3. _________ (8 pts) 
 

4. _________ (14 pts) 
 

5. _________ (8 pts) 
 
 
Total __________________ 

 
 
For partial credit on some questions, you may want to re-draw/label circuit diagrams 
to clarify your answers. 
 
Show all of your work. Use the backs of pages if there is not enough room on the front. 
 
Many problems can be solved using more than one method. Check your answers by using 
a second method.  
 
At least skim through the entire quiz before you begin and then start with the problems you 
know best.  
 
The proctor will only answer clarification questions where wording is unclear or where 
there may be errors/typos. No other questions will be responded to. 

 
 
  

SOLUTIONS
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Problem 1 (12 Points) – Ladder Circuits (Parallel/Series Resistors) 

 
a) Using parallel, series and/or voltage divider concepts, determine the voltage at node A. (4 

pts) 
 
 
 
 
 

 
 
 
 
 
 

  

sin

Voltage : Va = Vi ( £IY§R#,)

= 6C .

=l
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b) Using parallel, series and/or voltage divider concepts, determine the voltage at nodes D, E, 

and F. Don’t make any assumptions based on previous circuits without verifying those 
assumptions. You can include schematics of circuit reduction techniques for partial credit. 
(8 pts) 

  

i¥¥¥
Vis -- u D=
Ve = Ys (III) =

Vf = VE (¥÷) =O
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Problem 2 (8 Points) – Concept Questions 

 
a) How many nodes are in the above circuit? (You might want to label them for partial credit) 

(2 pts) 
 

 
 
 
 
 
 

 
b) The above circuit is the same circuit seen at the end of problem 1, except the ground node 

has been moved. Determine the voltage across resistor R6. (2 pts) 
  

Number of nodes  

Voltage across R6 [V] 

I

2 3

44

-

4k

Moving ground node changes nodal voltages .

It doesn't change voltage across resistors
.

Vr , remains same as determined at end of
problem I - 0.5

Vhf = Vp = 0.5 ✓
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Two voltage sources are connected to some linear circuit. The voltage at V2 was set to zero and 
the voltage V1 was swept from 0 to 5V. The voltage at some node A inside the circuit was 
measured and the plot of VA vs. V1 (with V2 = 0) is shown below. 

 
 
 

Similarly, the voltage at V1 was set to zero and the voltage V2 was swept from 0 to 5V. The 
voltage at some node A inside the circuit was measured and the plot of VA vs. V2 (with V1 = 0) is 
shown below. 

 
 

c) Based on the above results for the two source circuit, express the voltage at node A in the 
form, 1 2AV aV bV �  . In other words, for values for the constants a and b. (4 pts) 

 
 

1 2____ ____AV V V �
 

Some
Circuit

V2V1

VA
^

| a#dY=t 's slope -- days
=

= 0.5

-V,

^

VA / slope

# 0.5
=

= 0.25

→V2

0.502in
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Problem 3 (8 Points) – Matrix Solutions 

1

2

3

1 2 0 1
1 0 1 1

0 1 1 2

x
x
x

ª º ª º ª º
« » « » « »�  « » « » « »
« » « » « »¬ ¼ ¬ ¼ ¬ ¼

  

Using techniques applied in the laboratories, solve for the unknown values in the above matrix 
expression. You must show your work by filling in the matrix fields. There are likely more fields 
than you need.  
Matrix reduction: (4 pts) 

1

2

3

x
x
x

ª º ª º ª º
« » « » « » « » « » « »
« » « » « »¬ ¼ ¬ ¼ ¬ ¼

  

1

2

3

x
x
x

ª º ª º ª º
« » « » « » « » « » « »
« » « » « »¬ ¼ ¬ ¼ ¬ ¼

 

  Step 1       Step 2 
 

1

2

3

x
x
x

ª º ª º ª º
« » « » « » « » « » « »
« » « » « »¬ ¼ ¬ ¼ ¬ ¼

  

1

2

3

x
x
x

ª º ª º ª º
« » « » « » « » « » « »
« » « » « »¬ ¼ ¬ ¼ ¬ ¼

 

  Step 3       Step 4 
 
Solving for x1, x2, x3 (4 pts)  

several ways
to solve .

123=123-05127
I 2 O l l Z O l

=tR O 2 I 2 O z l Z

O l l Z O O O -5 I

working from 3rd row to first row :

O - 5 Nz = I ⇒ K3
2-Nz t Rz = 2 ⇒ 2N 2=0 ⇒Nz
Hit Zaz = I ⇒ s



ECSE-1010 Quiz 2 Fall 2019 

3 October 2019 - 7 -     M. Hameed, J. Braunstein 

Problem 4 (14 Points) – Nodal Analysis 

 
a) Label all the nodes in the above circuit. (1 pts) 

 
b) Based on your labels, which node has a voltage of 0V? (1 pt) 

 
 
 
 

c) Due to voltage sources, which nodes have known voltages and what are those voltages? 
(1 pt)  

 
 
 
 
 
 
 

 
d) Determine the voltage at the unknown node. (3 pts)  

Ground Node  

 [V] 

 [V] 

A
B c

D

D

A 4

C Z

kCL@no3 :

vB-µ + VBI÷ t VBj=o
⇒ 43-242 + VB-÷ + VB = 0

⇒ 243 - 8 t 2 VB - 4 + Vps = O ⇒ 5 VB = 12

VB=I=2#€
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e) Use nodal analysis to find the matrix equation, Ax = b. All your terms should be symbolic 

(no numbers needed) (8 pts) 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 

A

B

V

V

ª º ª º ª º
« » « » « » « » « » « »
« » « » « »¬ ¼ ¬ ¼ ¬ ¼

  

KCLacnodeai-VA-13-VA-s.IE + Vapid t tf = O
⇒ Va [IT + Is + Is + it] - VB (⇒ = ¥

,

+¥
,

KCL@nodeBi.vBIsIi-Yzi-VT.I-oer-YsEtVBfEs.t 's
, -1¥] -- YE

⇐ + Est# + Is - Is tf t the
R8

-t ÷. + t.ie
,

±
Rs 127
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Problem 5 (8 Points) – Design Problems 
 

 
 
 

a) Design a circuit such that there is a node with voltage 1V. Finish the circuit using the 
above source voltage. (4 pts) 
 
 

 
b) Design any circuit (any combination of resistors and source voltages) that has a node with 

4V and a node with 1V. Neither of those nodes can be connected to a voltage source. (4 
pts) 

 
 

{4k Many correct

g-
Ya

answers possible .

1k One simplistic
to approach presented .

Va = Vi (1k¥,) = IV

Ikk l - 5k
Va=4V

-

www.ovpe/V8VOtq2k#g0.5K
Io


