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ENGR-2300 

Electronic Instrumentation 

Quiz 1 

Fall 2018 

Name _____SOLUTIONS____________ 

Section ___ 

 

Question I (20 points) ___________ 

Question II (20 points) ___________ 

Question III (20 points) ___________ 

Question IV (20 points) ___________ 

LMS Question (20 points) (graded on LMS) 

Total (80 points) ______________ 

 

On all questions: SHOW ALL WORK. BEGIN WITH FORMULAS, THEN 

SUBSTITUTE VALUES AND UNITS. No credit will be given for numbers that 

appear without justification. Unless otherwise stated in a problem, provide 3 

significant digits in answers. Read the entire quiz before answering any questions. 

Also it may be easier to answer parts of questions out of order. 
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Analog Discovery 2 partial set of Specifications -  
Analog Inputs 

 Channels: 2 

 Channel type: differential 

 Resolution: 14-bit 

 Input impedance: 1MΩ||24pF 

 Scope scales: 500uV to 5V/div 

 Analog bandwidth with included flywires: 9 MHz @ 3dB, 2.9 MHz @ 0.5dB, 0.8 MHz 

@ 0.1dB 

 Input range: ±25V (±50V diff) 

 Input protected to: ±50V 

 Cursors with advanced data measurements 

 Captured data files can be exported in standard formats 

 Scope configurations can be saved, exported, and imported 

Arbitrary Waveform Generator 
 Channels: 2 

 Channel type: single ended 

 Resolution: 14-bit 

 AC amplitude (max): ±5 V 

 DC Offset (max): ±5 V 

 Analog bandwidth with included flywires: 9 MHz @ 3dB, 2.9 MHz @ 0.5dB, 0.8 MHz 

@ 0.1dB 

 Slew rate (10V step): 400V/µs 

 Standard waveforms: sine, triangle, sawtooth, etc. 

 Advanced waveforms: Sweeps, AM, FM. 

 User-defined arbitrary waveforms: defined within WaveForms software user interface or 

using standard tools (e.g. Excel) 

Power Supplies 
 Voltage range: 0.5V…5V and -0.5V…-5V 

 Pmax (USB powered): 500mW total 

 Imax (USB powered): 700mA for each supply 

 Pmax (AUX powered): 2.1W for each supply 

 Imax (AUX powered): 700mA for each supply 

 Accuracy (no load): ±10mV 

 Output impedance: 50mΩ (typical) 

Voltmeters 
 Channels (shared with scope): 2 

 Channel type: differential 

 Measurements: DC, AC, True RMS 

 Resolution: 14-bit 

 Accuracy (scale ≤0.5V/div): ±5mV 

 Accuracy (scale ≥1V/div): ±50mV 

 Input impedance: 1MΩ || 24pF 

 Input range: ±25V (±50V div) 

 Input protected to: ±50V 
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I. Voltage Dividers (20 points) As stated on the cover page: Round answers to 3 significant 

digits.  Show formulas first and show your work.  No credit will be given for numbers that 

appear without justification.  Note: Pages 2 and 3 of this quiz have background information. 

Batteries and other voltage sources can generally be modeled by combining an ideal 

voltage source and a resistor. The circuit below is set up to characterize the voltage 

source shown in the red dashed box. Six different load resistors are connected and the 

voltage V(OUT) is measured. The results of the six trials are listed in the table below. 

Note that there is more information than you need to find the source voltage and 

resistance. 

 
 

a) Find the source voltage Vsource. (4pts)  

Since Rload>>Rsource during trial 1, we can approximate V(OUT) as Vsource. 

Vsource =___12V___ 

b) Find the source resistance Rsource. (4pts) 

Consider trial 5. Current through RLoad (same as current supplied by source, and going 

through Rsource) is 8V/100Ω = 80mA.  

Using voltage division, voltage across Rsource=4V (Vsource – Vout) 

Rsource=4V/80mA=50 Ω. 

Rsource =___50 Ω__ 

c) Given RLoad=100Ω, find the power dissipated by each resistor Rsource and Rload. 

(4pts) 

PRsource = VI = (4V)(80mA) = 320mW = 0.32W  

PRLoad = (8V)(80mA) = 640mW = 0.64W 

PRsource = __0.32W__ 

PRLoad = _0.64W____ 

V(OUT)

V

Rsource

? ohms

0

RLoadVsource

? Vdc

Trial Rload V(OUT) 

1 1MΩ 12V 

2 100kΩ 11.99V 

3 10kΩ 11.94V 

4 1kΩ 11.43V 

5 100Ω 8V 

6 10Ω 2V 
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d) Verify that power dissipated by both resistors is equal to the power supplied by Vsource. 

Use the same RLoad as in part c. (4pts) 

 

Power supplied by Vsource= VI = (12V)(80mA) = 0.96W 

 

 

 

PRLoad + PRsource = __0.96W___(from previous part)  PVsource = ___0.96W_______ 

 

e) Which of the following type of resistors will work for RLoad in these six trials? Assume 

all six resistors are the same type, and then circle all possible answers. (4pts) 

 
 

 

 

 

¼ W   ½ W    1W   2W 
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II. Resistor Combinations, concepts and miscellaneous (20 points) Please note that pages 2 
and 3 of this quiz have background info. 

a) Find the resistance between node A and node B, RAB, and resistance between node B and 
node C, RBC, shown in circuit below. (2 pts) 

   

 

RAB = ________ RBC = _________ 
 

b) Find the peak voltages at points A, B, C, and D (4pts)   

 

 

 
VA = ________ 

VB = _________ 

VC = _________ 

VD  = _________ 

 

 

0

A

R4
4k

V1

FREQ = 2k
VAMPL = 6V
VOFF = 0

AC = 6V

B
R2

1.5k

R7
1.8k

C

R5
2k

D

R3

3k

R8
3k

E

R1

4.5k

R6
2.2k

RAB = ( R
,

-1 Rz ) I I Rz

→ = 6K A 3K  =  2K  r

Rise =p

)
¢

H Rs It CRG -1137 )

2km I Kr = 41412K It 4K
= Ike

Peak source voltage = GV

Peak voltage at A
,

Va = 6V

Peak voltage at B
,

43=6 ( 4¥ ) =4V
6 V

4V

Peak Voltage at C
, Vc = 6 ( 63¥ ) =3 V 3v

Peak voltage at D
, Y,

= OV CGND)
° "
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c) Find the peak current through resistor R6, i.e. 2.2k ohm (3pts)   
 
 
 
 
 
IR6  = _________ 

 
d) Current through resistor R6 is a periodic waveform. Find its time period. (1 pt) 

 
 
 

e) In the figure below, the same resistive network has been redrawn without the voltage 
source. Draw lines to represent the wires you need to connect to determine the voltage 
across R8 i.e. voltage between nodes C and D, when input voltage is 5V DC using only 
the Analog Discovery (no additional instrumentation). (3pts) 
 
 

 
 

f) What voltage will be measured in part e, i.e. across R8 using the Analog Discovery? Give 
your answer in Volts.  Hint: Add the input resistance of Analog Discovery channel. (3 
pts) 
 
 
 
 
 
 

VCD(meas.) = _____________ 

 

0

A

R4
4k

V1

FREQ = 2k
VAMPL = 6V
VOFF = 0

AC = 6V

B
R2

1.5k

R7
1.8k

C

R5
2k

D

R3

3k

R8
3k

E

R1

4.5k

R6
2.2k

IR ,
= IR ,

= VBC 4 V - 3V
-

= - = O . 25mA  = 250µA
Rgt Ry 4K

2.50µA

voltages and currents at any point in circuit  
= ft-zfyz-o.ms

Chz can

also be

used to

make

measurement

Can also use

WI or WZ

as DC 5V Source

RAB Vcpcmeas
. ,

= 5 ✓ ( R8HRsa
zkr Rarest Root Rg HRs

cope
)

RBC = I Kr

5 V = 5V( 2991.03
DC -5991.03 )

Rg Rs  cope
=3  Kr =L  Meg r

2. 496 Y
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g) Give a short explanation of the procedure you would follow to plot the current through 
resistor R8 using Analog discovery board and Waveforms Software? You did something 
similar to limit the current to about 25mA through the current-limiting resistor in 
Experiment 3. (1 pt) 

 

 

 

h) What is the capacitance of the capacitor shown below? ___________________ (1 pt) 

 

 

 

 

i) What is the resistance of a resistor with the following color code? __________________ 
(1 pt) 

   

 

j) When defining the VSIN component (sinusoidal voltage source), indicate any two (of the 
four) parameters that are available when you place the part. (1 pt) 

 

 _________________   __________________ 

 
 

  

Blue  Orange  Red  gold 

683 

102 

Analog Discovery cannot make direct current measurements .

You would need to measure voltage across Rs using scope

Chl or ch 2 and then Create a Math channel which does

Chl 13000 A  or Oh 2/3000 A respectively .

0.068µF

C = 68×103 PF
= 68nF

= 0.068 µF

6. 3KrI5%
6 3 2 Is 't .

Amplitude Frequency
offset AC












