Midterm 1
EE40
Fall 2014

NAME:_

Instructions
Read all of the instructions and all of the questions before beginning the exam.

There are 4 problems in this exam. The total score is 100 points. Points are given next to
each problem to help you allocate time. Do not spend all your time on one problem.

IMPORTANT

e Ifyou do not put your answers within the boxes labeled ‘Solution’
THEY WILL NOT BE COUNTED (no matter how correct they may be in
the bottom left back corner of the third to last page of the exam.)

e Ifyou have more than one solution in the box, that box will be given
zero points.

Unless otherwise noted on a particular problem, you must show your work in the space
provided, on the back of the exam pages or in the extra pages provided at the back of the

exam.

Be sure to provide units where necessary.

GOOD LUCK!

PROBLEM POINTS MAX
1 30
2 205
3 250
4

25




“La duda es uno de los nombres de la inteligencia.”
- Jorge Luis Borges

Problem 1 Warm-up (30 points)

& Consider the circuit below.

R

AllR's=10; a=10A/A.

We know:
e forVo=1V the node voltages are V1 = (-3/5) Vand V2 = (16/5) V.
e forVo=2V the node voltagesare Vi=-1Vand V2=5V.



a) Part of the circuit is reproduced below. What is the symbol for the device in the box? Draw the device
into the partial circuit below and provide the numeric value of the device in the box below the circuit. (10

points)

Rz

Value of Device (include units):

b) Is it consuming or producing power (circle one)? (5 points)

Consuming Producing




Consider the circuit below.
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c) What is the Thevenin voltage of the Thevenin equivalent of this circuit when seen across the Vout
terminals? (5 points)

Solution




d) What is the Thevenin resistance of the Thevenin equivalent of this circuit when seen across the Vout
terminals? (5 points)

Solution

e) Draw the Thevenin circuit below and label the components (values and=aits). (5 points)



“We have them just where they want us.”
Captain Kirk, Star Trek

Problem 2 (25 points)

Consider the circuit below.

-*Rq*R3z=dnp
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“Absence of understanding does not warrant absence of existence.”
— Ibn Sina

Problem 3 (20 points)

Consider the circuit below.

gt 1 Ra

L

The open circuit voltage across terminals a,b is 5V.
The short circuit current from terminal a to b is 2.5 A.

a) Draw the circuit element into the circuit above with appropriate connections (10 points)

b) What is the value of the circuit element in the box? (10 points)

Solution:




“I love humans. Always secing patterns in things that aren’t there.”
- Eighth Doctor Who
Problem 4 (25 points)

Consider the circuit below.

Ri=

Vo=V1=05V;
In=lp=1A;
Ri=100;
R2=R3=1&(Q;

R4 =Rs=Rs=10801;
R7thruRia =118

SHOW YOUR WORK CLEARLY (INCLUDING SYMBOLIC EQUATIONS) since mistakes are likely!

10



a) What is the current I (20 points)?

Solution:

77



b) What is the current [s? (5 points)

Solution:

72



