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Data sheet

Instructions: Use a pen to complete this section before the end of the lab session. Ask your TA to initial your data
before you leave the laboratory.

Part 1 — Measuring a resistance value

[3] Complete the following table:
Table 1 - Resistance values

Coded Measured Measured Are both
Color code resistance Coded Coded resistance absolute error values within
value tolerance tolerance value 1(0.4% +1 Q) tolerance?
(Q) (%) (Q) (kQ) (kQ) (yes or no)
yellow-violet-
R, brown-gold 470 5 235
brown-black-
Ry red-gold
orange-orange-
Rs red-gold

Part 2 - Ohm’s law

[2] Complete the following table (no need for uncertainties):

Table 2 — Voltage vs. current to verify Ohm’s law

Suggested power Measured voltage Current going
supply voltage at the resistor through the resistor
(v) (v) (mA)

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

(4] Prepare Graph 1. Print it to a pdf file. Send the file to yourself by email or save it on a USB key. Print the graph and
attach it at the end of your report.

[1] What are the values of m (slope) and b (Y-intercept) in Graph 1? Provide the units.

m= ( t ) b=(

-+
—
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Part 3 — Combination of resistors

[2] Using the ohmmeter, fill the following table (no need for uncertainties):

Table 3 - Effective resistance for resistors in series

. . . Measured resistance value
Resistors in series
(k)
R —R,
R; —R;
R; —R3
Ry —R; —R3

[2] Using the ohmmeter, fill the following table (no need for uncertainties):

Table 4 - Effective resistance for resistors in parallel

. . Measured resistance value
Resistors in parallel
(k)
Ri//R;
R1//Rs
R,/ /Rs
R1//R2// Rs

[1] Using the ohmmeter, what is the effective resistance value of the mixed circuit R, — (R,// R3).
Use an uncertainty of £ (0.4% + 1 Q).

Rcffcctivc = ( t )

Part 4 — Voltages and currents in circuits (Kirchhoff’s rules)

[3] Measure the voltage drops and the currents at each resistor in the mixed circuit. Provide the units.

AVy = ( + ) L =( +
AV = ( + ) L= *
AVy 3= ( + ) I; = ( +

The uncertainty readings for AV are +(0.3% + 0.001 V) and I are +(1% =+ 0.02 mA).
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Part 5 — Combinations of capacitors

[2] Using the Fluke multimeter, fill the following table (no need for uncertainties):

Table 5 - Effective capacitances for capacitors in series and in parallel

Measured capacitance value

Capacitors (nF)

G

G

C; — C, (in series)

C.// C, (in parallel)

Questions
Instructions: You can finish this section at home. We encourage you to start answering these questions while you

are still in the lab and the TA is available to help you.

Part 1 — Measuring a resistance value

[2] Give a sample calculation for the measured absolute error for R,.

[2] How did you determine if the coded and measured values of a resistor were within tolerance of each other?
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Part 2 — Ohm’s law

[1] What is the physical meaning of the slope in Graph 1? Did you get the expected value?

Part 3 — Combination of resistors

[2] Your data from Table 3 should show that the rule for combining resistors in series is simple:
Reff = Rl + R2 +
Based on your data from Table 4, what is the apparent rule (or equation) for combining resistors in parallel?

Verify that the rule is valid for R,//R5 by using your R values from Table 1 for the calculation and compare with
your measured value from Table 4. No error calculation needed.

[1] Using your value for R; from Table 1 and the result of the previous question, calculate the effective resistance
value of the mixed circuit R; — (R,// R3). Does your measured value correspond to your calculated value for the
effective resistance? No error calculation needed.
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Part 4 — Voltages and currents in circuits (Kirchhoff’s rules)

[3] Based on your measurements for current, apply the junction rule in your circuit at node c. Is the junction rule
valid? (Hint: see eq. 2). You must show the error calculation for eq. 2.

[3] Based on your measurements for AV, /3 and I,, verify whether the Ohm's law equation (see eq. 1) is valid for R, in
the mixed circuit. You must show the error calculation for R,.

[2] Based on your measurements for current and your data from Table 1, apply the loop rule in your circuit for the
small loop that passes through R, and R; (see eq. 4). Is the loop rule valid? No error calculation needed.
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Part 5 — Combinations of capacitors

[2] Based on your data from Table 5, what are the apparent rules (or equations) for combining capacitors in series and
parallel? How do these differ from the rules for resistors?

Total: /38
(Total including graph)
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