
ME 458 Mechatronics Quiz 2 Name:

vin vout

R

L

1. (4 points) Find the transfer function betweenvout andvin.

vin − iR− L
di

dt
= 0 (1)

Vin = IR + LsI (2)

I =
1

R + Ls
Vin (3)

vout = L
di

dt
(4)

Vout = LsI (5)

Substituting forI from equation 3 gives

Vout =
1

R + Ls
LsVin or

Vout

Vin

=
Ls

Ls + R
=

s

s + R/L
(6)

If R = 100Ω, L = 15 mH (15e–3 H), andvin = sin (2πft), find the magnitude and phase
of vout for f = 1 Hz, 100 Hz, and 10,000 Hz.

TF =
s

s + p
(7)

wherep = R/L = 6666.667 rad/sec or 1061 Hz. EvaluateTF ats = 2.0jπ
[

1 100 10000
]
:

f (Hz) Mag. Phase (deg.)
1 0.0009425 89.95

100 0.09383 84.62
10000 0.9944 6.06

Extra credit (1 point) What is this circuit called? What does it do?

The circuit is a high-pass filter.
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Vs ∼

RL

2. (3 points) Assuming ideal diodes, draw equivalent circuits forVs > 0 andVs < 0.

Vs > 0:

Vs ∼
RL

Vs < 0:

Vs ∼
RL

If Vs is a sine wave, sketch the voltage acrossRL (assuming ideal diodes).
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3. (3 points) IfVs is a DC voltage, draw the equivalent DC circuit.

Vs

+

−

R1

R2

R3 R4 R5 V5

i5

If Vs= 5V DC,R1=1 kΩ, R2=2 kΩ, R3=3 kΩ, R4=4 kΩ, andR5=5 kΩ, find V5 andi5.

Vs

+

−

R2

Req

ieq Req =
(

1

R3

+
1

R4

+
1

R5

)−1

= 1276.6 Ω (8)

Vs = R2ieq + Reqieq (9)

ieq =
Vs

R2 + Req

= 0.001526 A (10)

Veq = V5 = ieqReq = 1.948 V (11)

i5 =
V5

R5

= 0.0003896 A (12)
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