Questions on Instrumentation, Sine Waves and PSpice

These topics will be on the quiz in some form. They may be part of any of the four
questions on the first quiz.

Spring 2004
5) Instrumentation and PSpice (20 points)
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The circuit above shows a model of voltage divider circuit created in PSpice where
R2=2K ohms and R3=2K ohms. Below is a picture of the ‘scope and function generator.
It shows the input signal measured at marker A.
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1) About what must be the parameters of the VSIN source to create the signal at A? (3
points)

VAMPL = FREQ = VOFF =

2) We want to create the actual circuit using the function generator, two resistors and
both channels of the ‘scope. Be as specific as possible in your answers.

a) How would you physically wire the circuit and connect it to the equipment? (5 points)

b) How would you manually set up the function generator to display the signal represented by V2?
(5 points)



c¢) How would you manually adjust the ‘scope to display the input signal shown? (5 points)

d) Sketch the output signal at marker B on the screen on the previous page. (2 points)



Spring 2004 solution
5) Instrumentation and PSpice (20 points)
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The circuit above shows a model of voltage divider circuit created in PSpice where
R2=2K ohms and R3=2K ohms. Below is a picture of the ‘scope and function generator.

It shows the input signal measured at marker A.

1:100mV 0.00s IOOHS/ 1 RUN (The text at left is copied from the top of the ‘scope display)

HP331204 - HP 546008

x|

1100 m' £ 0.00:  00pst £ 1RUN s STORAGE ee—
i —— Measure —,
STOF I | AuTO- I ERASE I
2 UDLT&GEI TIME I STORE
— — Save{ Fecall —, A HORIZOMT AL my, pem TRGEER m—
= Leuel
1 b
v oo fonafin [ iroiEines N AUTO
41_ | e I DISFLAY I |

_ Walts f div

— ' E T |5, —
Wolts f div

f| MODE I

Haldaff
SLDPE
GCILIPLIH

External Trigger

Ahima
=13 pF
— 400 % Max

|— FUNCTIDN."MDDULATIDN

r MERLU

Ewesp Ark L|-'l: On ! OFF

MHz

o [ (]

mYpp

] ] e

KHz

|—F'.M."F|"\-"|I—|

m Yrms

COn |Fr¢q||ﬁ\.
=

I ‘ l:lffsetl | Singlel | F!m:aIII
g 9 1] i

dEm

| TRIG STATE LOCAL

Store  Cangel Ha

4

Eack Zpace
Recall Menu

D

Eluse



1) About what must be the parameters of the VSIN source to create the signal at A? (3
points)

VAMPL = 100mV  FREQ =1/(5*100*10EE-6)=2K  VOFF = 400mV

2) We want to create the actual circuit using the function generator, two resistors and
both channels of the ‘scope. Be as specific as possible in your answers)

e) How would you physically wire the circuit and connect it to the equipment? (5 points)

Note that R1 is the internal resistance of the function generator and R4 is the

internal resistance of the ‘scope. They are not resistors in the circuit.

A. Wire the circuit
1. Use an alligator clip to connect one end of R2 to one end of R3.
2. Connect a “T” to the output of the function generator.
3. Connect a BNC cable to one end of the “T”
4. Connect a mini-grabber connector to the other end of the BNC cable.
5. Connect the red lead of the mini-grabber to the free end of R2
6. Connect the black lead of the mini-grabber to the free end of R3
B. Connect the ‘scope

1. Connect the other end of the “T” in the output of the function generator
to a BNC cable.

2. Connect the other end of this cable to channel 1 of the ‘scope.

3. Connect another BNC cable to channel 2 of the *scope.

4. Connect a mini-grabber connector to the end of this BNC cable.

5. Connect the red lead from the mini-grabber to the end of R3
which is in direct contact with R2.

6. Connect the black lead from the mini-grabber to the end of R3 which
is connected via a black lead directly to the function generator.

Answers may vary



f)  How would you manually set up the function generator to display the signal represented by V2?
(5 points)

1. Set the Frequency by pressing the “Freq” button and turning the dial until
the display on the function generator reads 2K.

2. Set the amplitude by pressing the “Ampl” button and turning the dial until
the display on the function generator reads 100mV p-p [which is equivalent
to 100mV amplitude — %2 desired]

3. Set the DC offset by pressing the “Offset” button and turning the dial until
the display on the function generator reads 200mV [which is equivalent to
400mV - Y% desired]

g) How would you manually adjust the ‘scope to display the input signal shown? (5 points)

1. Set the vertical scale by pressing the “1” key for channel 1 and turning the
“Volts/div” dial until the display in the upper left corner of the screen reads
1:100mV.

2. Set the horizontal scale turning the “Time/Div” dial until the display in the
center right of the screen reads 100us/.

3. Turn the position knob for channel 1 until the <--1 arrow aligns with zero.

h) Sketch the output signal at marker B on the screen on the previous page. (2 points)
[A only]

Amplitude: Vout=[R3/{R3+R2)]Vin = [2k/4k] 100mV = 50mV

DC offset: Vdc = [R3/{R3+R2)]Vin = [2k/4k]400mV = 200mV

1400 mY & 0.00s  100ps! &1 RUN
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5. Instrumentation and Sine Waves (20 points)
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a) Explain as simply as possible how to set up the function generator and ‘scope to
display the signal shown. (Use of Autoscale is NOT allowed). Give specific values.

(8 points)



b) If you were to attach another function generator to channel 2 of the ‘scope, what would
you set the frequency of the signal output by the second function generator to in order to
generate a Lissajous pattern that looks like an upright figure eight? (Assume channel 1 is
on the x axis) (2 points)

How would you set up the ‘scope to display this signal? (2 points)

c) When the function generator is connected to the scope you should notice a discrepancy
between the reading on the display panel of the function generator, and the signal
displayed on the scope. What discrepancy do you see and which device is correct?

(2 points)

Why? (6 points)
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5. Instrumentation and Sine Waves (20 points)
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a) Explain as simply as possible how to set up the function generator and ‘scope to
display the signal shown. (Use of Autoscale is NOT allowed). Give specific values.
(8 points)

1) Turn on the ‘scope and the function generator.

2) Connect a BNC cable from the function generator output to channel 1 of the ‘scope.
3) Push the Freq button on the function generator.

4) Turn the dial until the frequency reads 120K Hz. (6 cycles/5x10us)

5) Push the Ampl button on the function generator.

6) Turn the dial until the peak-to-peak voltage on the function generator display reads 50
mV (or Amplitude reads 25mV). (This is %> observed on ‘scope.)

7) Push the Offset button on the function generator.

8) Turn the dial until the DC offset on the function generator display reads 50 mV.

9) Adjust the volts/div for channel 1 to 1:50 mV.

10) Adjust the time/div for the horizontal trigger to 10.0 us/

11) Turn the position knob for channel 1 until the arrow lines up with the zero mark.



b) If you were to attach another function generator to channel 2 of the ‘scope, what would
you set the frequency of the signal output by the second function generator to in order to
generate a Lissajous pattern that looks like an upright figure eight? (Assume channel 1 is
on the x axis) (2 points)

How would you set up the ‘scope to display this signal? (2 points)

XY = 1:2 = sideways figure 8 (on crib sheet)

You want an upright figure 8. Therefore, X:Y = 2:1
X:Y=120K:Y =2:12Y=120K Y=60KHz

Set other function generator to 60K Hz.

To get a Lissajous figure. Press the Main/Delayed button and then press the XY soft key.

c) When the function generator is connected to the scope you should notice a discrepancy
between the reading on the display panel of the function generator, and the signal
displayed on the scope. What discrepancy do you see and which device is correct?

(2 points)

Why? (6 points)

The function generator reads half of the scope. The scope is correct.

The function generator expects a 50 ohm load. It has an internal impedance of 50 ohms.
When it outputs a voltage, it assumes that that 50 ohm load is there and it has a voltage
divider which divides the voltage in half. To account for this, the function generator
displays half of what it is actually putting out. When you put a large load like the ‘scope
on the function generator, you no longer have a voltage divider that divides the voltage in
half. The load is so big relative to the 50 ohm impedance of the function generator, that
the output is more or less equal to the amount that the function generator is actually
putting out. The function generator has no way of knowing this, therefore, it still displays
half of what it puts out and the display reads incorrectly.



Spring 2003
3. Instrumentation and Sine Waves (20 points)

You follow this procedure in the studio:

1) Turn on the ‘scope and the function generator.

2) Connect a BNC cable from the function generator output to channel 1 of the ‘scope.
3) Push the Freq button on the function generator.

4) Turn the dial until the frequency reads 2K Hz.

5) Push the Ampl button on the function generator.

6) Turn the dial until the peak-to-peak voltage on the function generator display reads
100 mV.

7) Push the Offset button on the function generator.

8) Turn the dial until the DC offset on the function generator display reads 50 mV

9) Adjust the volts/div for channel 1 to 1:50 mV.

10) Adjust the time/div for the horizontal trigger to 200 ps/

11) Turn the position knob for channel 1 until the arrow lines up with the zero mark.

a) (2 points) When the function generator is connected to the scope you should notice a

discrepancy between the reading on the display panel of the function generator, and the
signal displayed on the scope. What discrepancy do you see and which device is correct?

b) (8 points) Find the following for the signal you have created (specify all units).
1) the frequency (f)
i1) the angular frequency (®)
ii1) the period (T)
iv) the peak-to-peak voltage (Vp.p)
v) the amplitude (A)
vi) the DC offset voltage (V4c)
vii) the rms voltage (Vims)

vii) the phase (¢)



¢) (2 points) Write down the mathematical expression for the trace in the form:
v(t) = Vgc + A sin (ot + @).

d) (8 points) Sketch what the output should look like on the display below.




Spring 2003 solution
3. Instrumentation and Sine Waves (20 points)

You follow this procedure in the studio:

1) Turn on the ‘scope and the function generator.

2) Connect a BNC cable from the function generator output to channel 1 of the ‘scope.
3) Push the Freq button on the function generator.

4) Turn the dial until the frequency reads 2K Hz.

5) Push the Ampl button on the function generator.

6) Turn the dial until the peak-to-peak voltage on the function generator display reads
100 mV.

7) Push the Offset button on the function generator.

8) Turn the dial until the DC offset on the function generator display reads 50 mV

9) Adjust the volts/div for channel 1 to 1:50 mV.

10) Adjust the time/div for the horizontal trigger to 200 ps/

11) Turn the position knob for channel 1 until the arrow lines up with the zero mark.

a) (2 points) When the function generator is connected to the scope you should notice a

discrepancy between the reading on the display panel of the function generator, and the

signal displayed on the scope. What discrepancy do you see and which device is correct?
The function generator reads half of the scope. The scope is correct.

b) (8 points) Find the following for the signal you have created (specify all units).

1) the frequency (f) f=2K Hz

i1) the angular frequency (0) w=27=2mx2k=4kr
w=4krrad/sec = 12566 rad/sec

ii1) the period (T) T'= 1/f = 1/2k = 0.5 ms T=0.5ms

1v) the peak-to-peak voltage (Vpp) Vpp=200mV
v) the amplitude (A) A =100mV

vi) the DC offset voltage (Vao) Vae=100mV
vii) the rms voltage (Vims) ~ Vyms = 100/72)

Vims=70.7mV

vii) the phase(p) @ =0 (scope automatically triggers at 0)



¢) (2 points) Write down the mathematical expression for the trace in the form:
v(t) = Vg + A sin (ot + 0).

v(t) = 100mV + 100mYV sin(4K )

d) (8 points) Sketch what the output should look like on the display below.




Spring 2003
5. Capture/PSpice (20 points)

In experiment 2, you wired a circuit similar to the one below using real components and
in PSpice:

R1

1k

S

1k

1Meg ohm

=0

a) (6 points) What does this circuit do? What do R1, R2, R3 and R4 represent?

b) (3 points) Suppose V1 has a frequency of 0.5 Hz, an amplitude of 200mV, and a DC
offset of 0. You want to run a transient analysis. How would you set up the simulation
screen below to show exactly 3 smooth cycles of the output wave? (Fill in the three
empty boxes.)

Simulation Settings - temp

General Settingz
[IMonte Carlo wforst Caze
[1Parametric Sweep
1T emperature [Sweep]
[15ave Biaz Point
[]Load Biaz Paoint



¢) (3 points) If you set up this transient simulation, what would be the frequency (in Hz)
and the approximate amplitude (in mV) of the signal at point A?

d) (5 points) If you replaced R2 with a resistor with color code orange-black-red-gold,
what would be the frequency (in Hz) and the approximate amplitude (in mV) of the
signal at point A?

e) (3 points) In experiment 2, you added a capacitor to a circuit in order to create a filter.
We have added a capacitor to the circuit in this question.

R1
Wy
50 ohm
R2
V1 1k
V) f?
- c R4
1Meg ohm
1
-0

What type of analysis (simulation) would you have to run to determine if this altered
circuit is a high or low pass filter? (Circle the best answer.)

Transient DC sweep AC sweep Bias Point

Extra credit (1 point): What type of filter is it and why?



Spring 2003 solution
5. Capture/PSpice (20 points)

In experiment 1, you wired a circuit similar to the one below using real components and
in PSpice:

R1
"Wy

50 ohm

§R2

- % R:ﬁ( R:Meg ohm

a) (6 points) What does this circuit do? What do R1, R2, R3 and R4 represent?
The circuit is a voltage divider with the function generator as source and a
measuring device attached to the second resistor. Rl is the impedance of the
function generator, R2 and R3 are the resistors in the voltage divider, and R4 is
the impedance of the measuring device (DMM or ‘scope).

b) (3 points) Suppose V1 has a frequency of 0.5K Hz, an amplitude of 200mV, and a DC
offset of 0. You want to run a transient analysis. How would you set up the simulation
screen below to show exactly 3 smooth cycles of the output wave? (Fill in the three
empty boxes.)

Simulation Settings - temp

General Settings
[Monte Carlofwforst Case
[1Parametric Sweep
[T emperature [Sweep]
15 ave Bias Point
[Load Biaz Paint



Notes on b): Anything is acceptable for run time and start time as long as the
difference is 6ms (3x1/500). The maximum step size should be somewhere in the
range from about 0.06ms (100 points) to 6us (1000 points).

¢) (3 points) If you set up this transient simulation, what would be the frequency (in Hz)
and the approximate amplitude (in mV) of the signal at point A?

f=05Hz V,=100mV

d) (5 points) If you replaced R2 with a resistor with color code orange-black-red-gold,
what would be the frequency (in Hz) and the approximate amplitude (in mV) of the
signal at point A?

The resistance of the new resistor is 30 x 100 = 3K ohms.
VR3 = VIxR3/(R2+R3) = 200xIK/(IK+3K) = 50mV
The frequency will not change.

f[=05Hz V,=50mV

e) (3 points) In experiment 2, you added a capacitor to a circuit in order to create a filter.
We have added a capacitor to the circuit in this question.

R1
Wy
50 ohm
R2
VA 1k
V) f?
- c R4
1Meg ohm
1
-0

What type of analysis (simulation) would you have to run to determine if this altered
circuit is a high or low pass filter? (Circle the best answer.)

Transient DC sweep AC sweep Bias Point

Extra credit (1 point): What type of filter is it (at point A) and why?

It is a low pass filter. At low frequencies, the capacitor is open, A is equal to V1.
At high frequencies, the capacitor is closed, A is attached to ground.
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a) Explain as simply as possible how to set up the function generator and scope to
display the signal shown. (Use of Autoscale is NOT allowed). Give specific values.

(8 points)

b) List two ways to obtain the peak-to-peak voltage of the above signal using the
oscilloscope (4 points)

c) When the function generator is connected to the scope you should notice a discrepancy
between the reading on the display panel of the function generator, and the signal
displayed on the scope. What discrepancy do you see and which device is correct?

(2 points) Why? (6 points)
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5. Instrumentation (20 points) [ 1:200mV 10.00s 100us/ * 1 RUN]
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a) Explain as simply as possible how to set up the function generator and scope to
display the signal shown. (Use of Autoscale is NOT allowed). Give specific values.

(8 points)

1) Push the Freq button on the function generator.

2) Turn the dial until the frequency reads 2 K hertz.

3) Push the Ampl button on the function generator.

4) Turn the dial until the peak-to-peak voltage reaches 500 millivolts [the peak-to-peak
voltage on the ‘scope will show 1volt]

5) Push the Offset button on the function generator.

6) Turn the dial until the DC offset on the function generator reaches 100mV [the offset
on the ‘scope will show 200mV]

7) Adjust the volts/div for channel 1 to 1:200mV.

8) Adjust the time/div for the horizontal trigger to 100microseconds/

9) Turn the position knob on channel 1 until the arrow lines up with the zero mark.



b) List two ways to obtain the peak-to-peak voltage of the above signal using the
oscilloscope (4 points)

1) Measure the distance from the minima to the maximum of the sine wave by counting
the number of major divisions and multiply by the scale in the upper left corner to get the
peak to peak voltage.

2) Push the voltage button. When the soft keys appear at the bottom of the screen, hit the
one corresponding to Vp-p.

c) When the function generator is connected to the scope you should notice a discrepancy
between the reading on the display panel of the function generator, and the signal
displayed on the scope. What discrepancy do you see and which device is correct?

(2 points) Why? (6 points)

The scope will read twice the value of the function generator. The ‘scope is correct.

The function generator expects a 50 ohm load to match its 50 ohm impedance. With this
expectation, it displays a value equal to half of what it puts out. The load of the ‘scope,
when it is connected directly to the function generator, is 1Meg ohm. The 1Meg ohm
resistance is so much higher than 50 ohms, that the vast majority of the voltage goes to
the scope, making the voltage at the function generator output essentially equal to what it
is putting out (instead of the 72 it expects).
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5. Instrumentation (20 points)
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a) List two ways to obtain the peak-to-peak voltage of the above signal using the

oscilliscope

(4 points)

b) When the function generator is connected to the scope you should notice a discrepancy
between the reading on the display panel of the function generator, and the signal
displayed on the scope. What discrepancy do you see and which device is correct?

(2 points) Why? (6 points)

c) Explain as simply as possible how to set up the function generator and scope to
display the signal shown. (Use of Autoscale is NOT allowed). Give specific values.

(8 points)
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oxat oxpects & SO 10nd, oot e lead of e ampe s (M &,
his ver large foad (5 So far from e sgpeckd ioad ) fhet Mo Stope endsy
¢} Explain as simply as possible how to set up the function generator and scope 1o Y0 St ..\3
display the signal shown. (Use of Autoscale is NOT allowed). Give specific values heits e

(8.' St ra fo 20K 5y set Wiy on sepe. | grunt on

b 2045 . ftz senemty
% s ©h A”"“P o mVp-p % Then ot e
(3) JnefS Fa “{J‘—T("F) )w‘t‘;’%d&“mdﬁnhll L

g) sek VO an Seape chomnel 1 B W0V




Spring 2002
3. Sine Waves (20 points)

20mv u/\ ?/

P

L | 14

\E~\\F
—
|

‘t:’\\\ﬁ
—
=
—

\ \
ol || 1T i \
: L
\ \
\ \

/
\ I L

i
-20mv \ / \/ \ / \/

Os 0.5ms 1.0ms 1.5ms
o V(V1i:+) o V(R2:1)
Time

a) Consider trace A in the plot above and give the following values (6 points):
(Do not forget the units.)
frequency:
amplitude:
rms value:
peak-to-peak voltage:
phase shift:
offset voltage:

2.0ms

b) Write down the mathematical expression for A in the form v(t) = V4. + A sin (ot + ¢).

(4 points)

c¢) Consider trace B in the plot above and give the following values (6 points):
(Do not forget the units.)
frequency:
amplitude:
rms value:
peak-to-peak voltage:
phase shift:
offset voltage:

d) Write down the mathematical expression for B in the form v(t) = V4. + A sin (ot + ¢).

(4 points)



Spring 2002 solution

ENGR4300 Test 1A Name
Spring 2002 Section

3. Sine Waves {20 points)

2 ]P(\ ) AN Ty Ja) Y
0 1
- SUETIR vl
ol LT A TH D i
HHELIN Kl [ i
AN \"s i
i 7 \i Y H \lLJ
o W T TG TN T
05 1.0ws 1.5ms Z.0ms

B Wivli+) oV(R?l) .
Time

a) Consider trace A in the plot above and give the following values (& points):.
{Do not forget the units.)

frequenc; ¥ H = 0, - A= X,
amph;ludi ém\( b o) T= 6.5mS K= > 3
s value L4

peak-1o- pealfis:ftal:e P‘?

phase shift: 4{) rad

offset voltage: 5-“'\‘/
b) Write down the mathetnatical expression for A in the form vt} = Vg + A sin {ot + @).

{4 points) - —
= \ W=k = @r)ee
Ve o o )] 22 G0
2 54, 37 T4

&) Consider trace B in the plot above and give the following values (6 po:nts)

{Do not forgel the umts) -F ?;k,

frequency: = S

amplitude: 'Z.L?mv:s T= 0.33mS IE"S'“

rms valus: / lh\ =

peak-1o-peak voltnge ‘{O .f,._é/ ¢ = -w‘f‘ mAT (g YEXY

phase shift: — T *3/5{’:. 'U T R y

offset vollage: gt. Jo ¥ = -1 (W*Tr)

d) Write down the mathematical expression for B in the form v(t) = Vi + A sin (et + @),

(4 points)
i wznf = @“‘)( %)

vz 8250 (easmrt twﬂ = Gl
= 188 79« 55 "Y%e

o
-

e . —

for part a) Vrms = A/sqrt(2) = 2/1.14 =1.41volts



Fall 2001 Solution
ENGRA4300 Test 1A Fall 2001

" Name Section

"5) Instrumentation (20 points)

HF 331204 - HPH4b00G

STORRGE

HOFE2NTAL

— St PRl —,

\EEiE o

~ FLURCTICH # RO 5 TR

. 1@@@1'@ =

AMIFI —
Mot Lt !

nOiF X Ol whvinad  Foen Comacul
- [] [5] (ee
i

“a) List two ways to oblgin the frequency of the signal using the ocsilliscope {4 points)
Lo Osethe Tiwe” Botdon Fhen press Teqt 261

2. 0se e displayy and Lo e peried T, amea f2 LT
“by When the functian generalor is connecled Lo the scope you should notice a discrépancy T
between the reading on the display panel of the function generator, and the signal
dsiplayed on the scope. What discrepancy do you see and which device is correct?

(2 poins) Why? (6 points)  Th,e c}'\-,c rapon cme Scoft
Shows o ‘S‘ncjha.\ doice thak of Fhe ‘FS c'lisf'kuj .

Thescope iy carvect, This dise fefance ocesf S Gecavse the

‘@3 has S0 shes infernal mu\a_ EXPECTS o 5¢ ohue {cagd, ThE
&) Explaln scsimply 58 bbadtile Row 18 Sr o HRton bontraidh bl Sbpiria™ © £1g. pots it 2
display the signal shown. (Use of Autoscale is NOT allowed). Give specific values,

Bpoints) | Prosy trinngle wave botton 5. Set scape 4o loom Y g
2. Sek ablget +e 100wV ¢ Sl i :
3. Set Vpp de 200wy SRS fcp.s/‘}w

Y. Set freqpency ho bokiz




Fall 2001 Solution
ENGR4300 Test 1A Fall 200 Name “Section

~ 3. Sine Waves (20 polnis)

o

5 _ 1
Thma {miSac)

a) (6 points} Consider plot A in the above ligure and give the following values:
{Do nol forget the wnits):

Frequency = 1F¢ Hy, T oM Gse -y f—’-.—.—;a,:.-m.

Amplitude = -y

RMS value = \. LAy N gy 2 E&L‘%‘&

Peak-to-peak voltage = ~iy y
Phase shift = “,',_\ & & - akea ~LLmiOD ol A (-0 Gy -\.qq_

Ofiset Voltage = <
b} (4 points) Write down the mathematical expression for A a3 Va{t) = VotV Sin(ax+4)

Nl Ay s - WAE S *‘%—-*,

¢} (6 points) Now Consider plot B in the above figure and give the following values:
(Do not ferget the units)

Frequency = 700 Yy

Amplitude = 2.5 v

RMS value = & . %55

Peak-to-peak voltage = \v

Fhase shift = >

Offset Voltage = Yy o
d} (4 points) Write down the mathematical expression for A as Vait) = VotV Sin(uwi+9)

_\&EL::*; :'_“\i* Cb.‘;”. S (00 L )




Fall 2000
5. Studio Hardware (15 Points)

Shown below is an image of the oscilloscope and the function generator we use in the
studio.
HP33120A - HP54600B |

1:50.0 m & 0.00: 200ps! & 1RUN
-

— Measure ——,

AUTO-

=ToF STORE

ERAZE

| FUH

YOLTAGE | TIME CURSOR

— Save!FRecall —, A HORIZOMTAL wy, s TRIGGER m—

=l o| o |Eo

TRACE

Dielay g Lewel
PRINT MAIN
;-IEI;E: BTG OTILITY DELAVED
_ _"."EFHTII:.-!'.L—. ] ] MODE
< Wolts ! div WWolts ! div Time { Oiw J
- O o O Haldaff
: SLDPE
% v Y s 5y P 2| 55 S 20

{:} External Trigger
15 : Mg
000 oo oOr@Qgr O @38 | O

—..

|—FUNCTIDNIMDDULATIDN ir MEMU
Al Burst  Zweep  Arb List | On( OFF u PHa FYMNC
Pawer "L. |f\..- = || [meise _:I.qrb Enter | . m VeE
D —" ] KHz
F 'ﬁ'r"IIIH:Lr"III I % Dt Internal 3t S g b
‘.DFF req {4 uky nECrnal ore :EBm 42-.I||
= n | Freq | Ampl | OFfzet | Zingle Recall ISR
[ 7 E | il

Eiack Zpace =
Frecall Penu Cloze

L MDDIFY | TRIG STATE LOCAL

a. Circle the buttons we push to turn each of these devices on.

b. When the function generator and ‘scope are set up in this manner, you should notice a
discrepancy between the reading on the display panel of the function generator and the
signal displayed on the ‘scope. What discrepancy do you see and which device is
correct? Why?

c. Explain, as simply as possible, how to set up the function generator and ‘scope to
display the signal shown.



6. Miscellaneous Info (15 Points for three correct answers)
For each problem, circle all correct answers.

a. Which of the following frequencies is in the audio range of frequencies?
100Hz 1kHz 10kHz 100kHz IMHz
b. Which of the following is found in your parts kit?
Screwdriver Protoboard  Solder Relay 555 Timer Chip
100k Resistor Doorbell Wire Stripper Microphone 10k Potentiometer
c. What kind of connectors are generally found on the cables we use in the studio?

Banana Mini-grabber RCA BNC D
Alligator DIN F

d. What is the approximate mass of the cantilever beam used in Experiments 2 and 3?

e. What are the names of your instructor and teaching assistants? Those of you who have
seen more than two TAs need only write down two TA names.



Fall 2000
4. Mathematical Representations and PSpice (15 Points)

a. Write the mathematical expression for the voltage at point A for the lower frequency
plot. That is, write it in the form V4 = V, sin(wt).

Extra Credit (3pts) — The voltage will actually have a phase, so it should be written in the
form V4 =V, sin(wt + ¢,). Determine the phase.

b. Shown below is the window we use for setting up the PSpice simulation. Put the
appropriate numbers in the appropriate boxes to obtain a plot like the top one on the
previous page.

Simulation Settings - hilo

General Analysis |In|:|u|:|e Filesl LiI:urariesI Stimulus I Dptiunsl [ata Collection I Probe 'W'indl:uwl

Analyziz type:

ITime D ornain [T ransient] j Bur to time:; I gecondz [TSTOP]
s Start zaving data after: || seconds

Tranzient options

General Settings
[ IMonte Carlofwforst Caze M aximumn step size: I geconds

[ 1Parametric Sweep . _ : . . .
e ety [ Skip the initial tranzient bias point calculation [SKIPEP]

[]5ave Biaz Point

[ |Load Biaz Point Output File Options. ..

k. I Cancel Apply Help




Fall 2000 solution
(not available)



