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Instrutions

1. The �ve questions of the test are graded as follows:

Corret answer: 1 point.

Inorret answer: −
1

3
of a point.

No answer: 0 points.

2. The answers to the questions have to be marked in the following table. Mark with a ross the right answers

and draw a irle on the ross to anel it. The answers not marked on the table will not be onsidered.

ANSWERS TO THE TEST
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Question

Answer

a b  d

Question 1

Question 2

Question 3

Question 4

Question 5
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Questions

1. In the iruit of the �gure, the swither is in position (1) sine t = −∞. At t = 0 it hanges to position

(2), remaining on this position.

L

R C

e(t)

(2)

(1)

t=0

Rg

Eg

Rg
iR(t)

DATA: Eg = 10 V ; e(t) = 10 · e−2t
· cos(3t) V ; Rg = R = 5 Ω ; L = 1 H ; C = 2 F.

The value of the urrent through the resistane R at t = 0+ [iR(t = 0+)] is:

(a) iR(t = 0+) = 0 A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(b) iR(t = 0+) = 1 A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

() iR(t = 0+) = 2 A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(d) Can not be alulate with the given data. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2. In the iruit of the �gure, the swither is in position (1) sine t = −∞. At t = 0 it hanges to position

(2), remaining on this position.

L

R(2)

(1)

t=0

Eg
vL(t)

The value of the voltage at the oil at t = 0+ is:

(a) vL(t = 0+) = 0 V , sine the value of the voltage at the oil does not hange abruptly. . . . . . .

(b) vL(t = 0+) = 0 V , sin the value of the urrent through the oil at t = 0+ is zero. . . . . . . . . . .

() vL(t = 0+) = Eg. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(d) vL(t = 0+) =
Eg

R
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3. In the iruit of the �gure, the swither is in position (1) sine t = −∞. At t = 0 it hanges to position

(2), remaining on this position.

L

RC

Eg

Rg

(1)

(2) t=0

v❈(t)

L(t)

whih of the following a�rmations is the orret one?

(a) The voltage at the apaitor, vC(t), is zero at t = 0 and

Eg ·R

Rg+R
for t → ∞ . . . . . . . . . . . . . . . . . .

(b) The initial onditions of the two elements that store energy are di�erent than zero. . . . . . . . . .

() The urrent trough the oil, iL(t), is zero for t = 0 and also for t → ∞. . . . . . . . . . . . . . . . . . . . .

(d) The voltage at the apaitor, vC(t), is zero for t = 0 and also for t → ∞. . . . . . . . . . . . . . . . . . .
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4. In the iruit of the �gure, where Rg = R, there is no energy stored before the swither is losed. It is

known that L = 10−1
H and C = 10−3

F.

Eg

LR

C

t=0

Whih value should have R so that the iruit beomes ritially damped?

(a) R = 0 Ω. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(b) R = 5 Ω . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

() R = 20 Ω. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(d) R = 10 Ω . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5. In the iruit of the �gure, the swither is in position (1) sine t = −∞. At t = 0 it hanges to position

(2), remaining in this position. Under these onditions the damping ratio of the iruit is ξ = 1.

L

R Ce(t)

(2)

(1)

t=0

If the value of the resistane R is doubled:

(a) The damping oe�ient will not hanged (ξ = 1). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(b) The damping oe�ient will inrease (ξ > 1). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

() The damping oe�ient will derease (ξ < 1). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(d) The damping oe�ient an not be predited without knowing e(t). . . . . . . . . . . . . . . . . . . . . . . . .
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Answer Key for Exam A

1. (b)

2. ()

3. (a)

4. (d)

5. ()
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