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Figure 1: Circuit configurations of the experiment.
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Figure 2: Equivalent circuit of each configuration.
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Figure 2: Equivalent circuit of each configuration.
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* ammeter
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* voltmeter
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* resistance/resistor

« AIE
* measurement

» an ammeter (EFist)

* a DC voltmeter (BEEEET)

* one battery (8z2&ith)

* a selection of resistors (L\< DHDIEHES)
* a breadboard (7L v R—R)

* connecting wires (ER71 V)
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E II:I:II L/ X? 0) k g é . ] 2 pOi nt To improve science and mathematics education for American children, the White House is

recruiting Elmo and Big Bird, video game programmers and thousands of scientists.

2&3{@2?@7{% é : ] O pOint President Obama will announce a campaign Monday to enlist companies and nonprofit

groups to spend money, time and volunteer effort to encourage students, especially in

E%& ( ;;]::SI_{¢ ( 4’ 9 IJ W 9 12:) ( : 'g' % [ € middle and high school, to pursue science, lechno!ogy, enginee.ring and m'at'h: ofﬁcia.l.s say. €

2cm The campaign, called Educate to Innovate, will focus mainly on activities outside the 2cm
3 Hy - o) A > (K \‘ 2 classroom. For example, Discovery Communications has promised to use two hours of the

/\ J M * 3/\ & D < 4/\ L/{—F % (j' -tig afternoon schedule on its Science Channel cable network for commercial-free

programming geared toward middle school students. Science and engineering societies are

@R < L/ 7;. 74}_ O~ -I /\o_ D \\ 'f—_]'\ “ﬁ (; 3 B) promising to provide volunteers to work with students in the classroom, culminating in a

National Lab Day in May.
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a contest to develop video games that teach science and math. “The different sectors are
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The other parts of the campaign include a two-year focus on science on “Sesame Street,”
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32 3 3 1__]— < b kl \) the venerable public television children’s show, and a Web site, connectamillionminds.com,
set up by Time Warner Cable, that provides a searchable directory of local science
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\ The Measurement of Resistance AR CERESEZTAUEL, ENBEZRD,
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Takahiko Saba (12310001)
Dept. of Computer Science, Faculty of Information and
Computer Science, Chiba Institute of Technology

1. Introduction / ] 2 pOI nt

Resistors are used in electric circuits to determine the current that flows through various branches of these cir-

The White House has also recruited Sally K. Ride, the first American woman in space,
and corporate execunves like Cra.lg R Barrett a former chairman of Inlel and Ursula MA

14 point Table 1: Color codes of the provided resistors.
Resistor Color Code Resistance (Q)
Brown-Green-Black-Gold 15x100+5%

Orange-Orange-Black-Gold| 33x109+5%

Blue-Gray-Brown-Gold 68x101+5%
Gray-Red-Red-Gold 82x102+5%
Orange-White-Orange-Gold| 39x103+5%
Yellow-Violet-Yellow-Gold 47x104+5%
Brown-Green-Green-Gold 15x105+5%
Brown-Black-Blue-Gold 10x106+5%

10 point

cuits. They also determine the electric potential (commonly called voltage) at points in the circuit. Therefore, it is im-
portant to know the values of the resistance of each resistor that might be found in a circuit. The following well known

equation describes Ohm’s law y— RN
38T/ R—Y

V=IR. (1)

This equation relates the resistance, R, the current through the resistor, /, and the voltage across the resistor, V.

One basic arrangement by which resistance is measured uses an ammeter and a voltmeter. The current / is mea-

TOTMTMUO WX>

sured through the resistance with an ammeter and the voltage drop is measured with a voltmeter. Then by Ohm’s law,
we can find the resistance R. However, strictly speaking, this value of resistance is not altogether correct because the
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Table 2: Measurement Results of Circuit (a).

Resistor Va (volt) la Va/la (Q) difference

1.28 78 mA| 16.4 +9.3% * 8.2kQ%=BZDES0%LULEDIREICKS.
1.40 36 mA| 38.9 +17.9% o @) (F, IEMEHNRESNEE, REHINSL,
}-22 2331-; 22 282 fgz;/: ° 30KQLIETIE, 10%kiBDIE
36 T 620 aAl 235 T 15 - BE(b) &, BAEHNNSNES, BESKEL,
126 | 455 uA| 2769 ~93% * 10%U LDERE
126 | 422 uA| 29858 -94%
_ o,
56 455 ual 59858 | oo I RWBDET |

IoNfciER

Table 3: Measurement Results of Circuit (b).

Resistor Vb (volt) lb Vo/lb (Q) difference

144 | 86mA | 167 | +11%

146 | 37mA | 395 | +20% o
149 | 18mA | 828 122% %g b-taj’c‘: > |
149 [1920 uA| 776 +14% == =
149 | 160 uA | 9313 | +14%

150 | 36 uA | 41667 | +6.8%

150 | 37.3 uA | 40214 | +3%

149 | 32 uA | 465625 | 0.9%

149 | 1.1 uA |1354545| -9.7%

1.50 |very small — —
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o BEST B & A [CEHND

* A voltmeter is connected to a resistor in parallel.
o BREHIEMEBIIICENIND

* An ammeter is connected to a resistor in series.
« B (R1) &, AZRT.

e Figure 1 (Table 1) shows A.
o GRIEMIE, XEB)DELSICRIZENTED.

» Combined resistance can be expressed as Equation (3).

o BE : voltage, & - current
 5R%E ! error, NERIEH : internal resistance
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