ECE209 — Fundamentals of Electrical Engineering

Lab 3: Intro to AC Circuits

Lab 3 - Results: Intro to AC Circuits

ECE209: Fundamentals of Electrical Engineering

Name

Student ID CCID Lab Section
Pre-lab Sign-off: Results Sign-off:
AC Resistors — 100 Q
DMM R; (Q) =
Freq 100 Hz 1 kHz 10 kHz

Oscilloscope — Method 1 — Counting Divisions

Horizontal - # of divs

SEC/DIV

Ts — Period (s)

Vertical - # of divs

VOLTS/DIV

VrPPk — peak-to-peak (V)

Oscilloscope — M

ethod 2 - Cursors

Ts — Period (s)

Fs — Frequency (Hz)

VPP — peak-to-peak (V)

Oscilloscope — Method 3 — Automatic Measurements

fs — ‘Freq’ (Hz)

Ts — ‘Period’ (s)

VRPk—Pk _ ‘Pk_Pk: (V)

VR®S _ ‘Cyc RMS’ (V)

DMM — Milliammeter — RMS current

IRRMS _ (mA)

Calculate Resistance — (R = Viys/Irus)

R (Q)
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ECE209 — Fundamentals of Electrical Engineering

AC Capacitors — 68 nF

Lab 3: Intro to AC Circuits

DMM

C1 (I'IF) =

Rc1 (.Q) =

Freq

Xc

Fs

VCRMS

ICRMS

Xc

(Hz)

()

(Hz)

V)

(mA)

Q)

(nF)

100 Hz

1 kHz

10 kHz

AC Capacitors — 1 pF

DMM

Cz (HF) =

Rcz (.Q) =

Freq

Xc

Fs

VCRMS

ICRMS

Xc

(Hz)

&)

(Hz)

V)

(mA)

(L)

(nF)

100 Hz

1 kHz

10 kHz

AC Inductors — 2.5mH

DMM

RLl(.Q) =

Freq

XL

Fs

VLRMS

ILRMS

Z,

XL

(Hz)

&)

(Hz)

V)

(mA)

Q)

()

(mH)

100 Hz

1 kHz

10 kHz
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Impedance-Frequency of R, L and C
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Series RC Circuit

Freq (Hz) 100 Hz 1 kHz 10 kHz fs where Vo= Vi

Oscilloscope — Setup 1

fs - Freq (Hz)

Ts - Period (s)

\ V)
Ve V)

tcs - phase diff (s)

Vc (leads/lags) Vs (leads/lags)

DMM — Milliammeter — RMS current

| (mA)
Oscilloscope — Setup 2
Ve V)
trs - phase diff (s)
Vk (leads/lags) Vs (leads/lags)
Calculations

Oc.s )

Or.s )

Ocr = (Bc-stOrs) )
R — (ohms law) ()
X¢ — (ohms law) (Q)
Z = (R+Xc) (Q)
Zcaic ()

Z — (ohms law) (Q)
C (nF)

R - (phase) (Q)
Xc- (phase) (Q)
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Series RL Circuit

Lab 3: Intro to AC Circuits

Freq (Hz) 100 Hz 1 kHz 10 kHz fs where V.= Vi
Oscilloscope — Setup 1

fs - Freq (Hz)
Ts - Period (s)
VRS V)
VM W
trs - phase diff (s)

V.. (leads/lags) Vs (leads/lags)
DMM - Milliammeter — RMS current
Is (mA)
Oscilloscope — Setup 2
VR V)
trs - phase diff (s)
Vk (leads/lags) Vs (leads/lags)
Calculations

O.s )
Or.s )
OLr = OLsH0Ors (°)
R — (ohms law) (Q)
Z;. — (ohms law) (Q)
X = (Z1-Ro) (%)
Zcac (Q)
Z — (ohms law) (Q)

L (mH)
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