PhysicsLab-028 |7 X% —. EEMWHKOETIEIT  Multimeter / Resistance of Conductive Paper

Objectives |1, Master how to use a multimeter, 2. Measure the resistance of conductive paper
Preparation [Multimeter, 9V-battery, Wire w/ alligator clips, resistors, conductive paper(30.0 cm x 10.0 cm), Scissors, Ruler, Binders

a. Rotary Switch

Connection for measuring Current 2 Rotary Switch

d. Temperature

Black Lead(-)

0. Power
d. Backlight

—~ — e )
) —— c.Hold
4. Resistance ‘
Wire with
i i : 2.DC Voltage
2.DC Voltage alligator clips

1. Continuity ___
' 3. ACVoltage

5.0C . <5 > 9

Current
[> 3. ACVoltage d.Temperature
5' DC current

Resistor

5" DC current “ )8 = (>10A)
(>10A) ‘ Bl b Testleads ovBatery b.Test leads
1. Continuity
a. Rotary switch: OFF a. Power switch: ON
b. Black Lead: COM. Red Lead: VQMA b. Black Lead: COM
c. Hold — Holding data
1. Connectivity test (<) ) |7} | 1. Connectivity test Red Lead: VOmMA
u Rotary switch ( 1))
2.DC Voltage Rotary switch (V =) 2.DC Voltage Red Lead: V

Rotary switch (V %)
Measure voltage of a 9V-battery and record it.

Measure voltage of a 9V-battery and record it.

3. AC Voltage Rotary switch (V ~/) 200 3. AC Voltage Red Lead: V
.1 1 | Rotary switch (V ~) 200
Measure AC voltage using a transformer placed on L/\/J Measure AC voltage using a transformer placed on the
the teacher’s desk. teacher’s desk.
Do not to touch leads during the measurement. Do not to touch leads during the measurement.
4 . Resistance Rotary switch: Q .| 4. Resistance Red Lead: VOmMA

Rotary switch: Q
Measuring resistance of resistors and record it.

Measuring resistance of human bodies and record it.

Measuring resistance of resistors and record it.
Measuring resistance of human bodies and record it.

5. Direct Current  Rotary switch: OFF 5. Direct Current Red Lead: VOmA

Connecting a 9V-battery, a resistor and a multimeter ¢ Power switch: OFF

with wires with alligator clips. See the figure above. i | Connecting a 9V-battery, a resistor and a multimeter
Do not rotate the rotary switch to (A %) without with wires with alligator clips. See the figure above.

connecting a resistor. Do not rotate the rotary switch to (A %) without
Rotary switch: (A %) to measure current. connecting a resistor.

Compare the data with calculation using the Ohm’s b Rotary switch: (A &%) to measure current.
law. Compare the data with calculation using the Ohm’s law.
Cut conductive paper to obtain the following shapes. Use binders as shown the figure. Compare observed data with calculated figures.
o Resistance Q Resistance Q BRSCAOERBORE
Calculated Observed M
1 26.0cm x 3.0 cm Standard 12 3 4
1,2 3 4
-] Wil R FFEEES)
2 13.0cm x 3.0cm d
B o e |
3 26.0cm x 1.5¢cm
®” 3 103 £0.05%(W)
4 13.0cm x 1.5cm *® 4 10t
[ |5 105 «05%0)
5 Series (13.0x1.5 + 13.0 x3.0) ‘\_) [ o |10f [s0owc) |
E3 7 107 +0.1%(B)
]
6 [26.0cm x 1.5 cm + 26.0cm x 1.Sem————— H
9 [10° -
Measuring the resistance
g ® - 102 +10%(K)
7 126.0cm x 1.5cm + 13.0cm x 1.5cm | Of conductive paper e SACT)
8 Your originals
. . L 1 1 1
Theoretical equations: R = p- R=Rl1 +R, -=—+ —
s R Ry Ry
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B . FX9—DFEWHAETYRY—F 5, 2. BEEKOBESIENIE,
Mg 1. 7AY— 2.9V Bt 3. EOVYY S 4. =57 5 ER 6. BEMK 7. 1FEH 8.ER 9. NA V5 —
= Rotary S Bn(Current, Am, mA) DEIE B DRERB oy Svich
Multimeter

d. Temperature

Black Lead
0.Power

c.Hold i s
d. Backlight = o
| Wi 4. Resistance j e
4. Resistance [ V= ire w/
Crocodile Clips o
Red Lead < 2o, 2.DC Voltage
2.DC Voltage ey /
1. Continuity ___ g™
Mini Lam, > 3.ACVoltage
) ¥ P | s.oc . - 9
Wire w/ or Current e
> 3.ACVoltage Crocodile Clips Resistor ) d.Temperature
Wire w/ 5" DC current
5’ DC current T Crocodile Clips (>10A)

(>10A) \ = I~ b. Test leads 9V-Battery b.Test leads

1. Continuity

a. O—%YU—X1vFH OFF TH 3 & E=HEDR, a. Power X1 v F%Z{ES & E ONICT B,
b. 20— Kigld COM, /=D Y — R#RiZ VQOMA b. 20— KN{glZ COM

c. Hold— 7—% % Hold 9 % & &AM EEH RN

1. 8BFZN (M) =50 7RET, S| ROV — RiRIE VOmA

3 1BETAR () IZSYTRET,

2. BRBERE, (V&=)201IcLT, 9VEHDE P UNODESEN 1=

ZBE, (V =)V20 u%(200m~500)ntto>$973 S5 2. ERBEME. (V™)20 (LT, 9V EHLD
%%T\L&%bw BEEZAIE, (V =)V20 LA (200m~500)72 & &
D& SBRRICIEDMN?

3. RRBEAE, REDETBICHBNTVREME 3. RRBERE, REDECBILHEDRNTVR
S, O—FU—R4 vy FERREEN ~)200ICLT EES, O—F Y= 4 Vv FEZREEN ~
HIE. AIERFICANBEWESIC ! )200 I U TRIE, SAIERFICMNBZVNLS (|

4. BHAIE, O—FYV -4 vFZQICT B, W5 | R YU — RigiZ VOmA
WBRIEROBHEZAET %, = 1
ABOHEOEF (1VUT. REQDOEIFEN) 4. BHRAE, O—F V-4 vFZQICY %,
WBWB RIEROIEFEZAEY %,
ABOHEDER 1V UUT. REQOEIFEN)

5. BERBMRAIE. oV EtICEYRIERZEOT Y o 5. BERBMAE., oV BHICHEYRIENZHEOY
v P TDORS, A=Y V-4 Yy FZEREMRA = — b A | UV TTOHRL, A=Y VR v FEERER
)200mA & U TESITERZHET %o A —LDEA] =< ' (A =)200mA &L TEINTEREZAEY %, #
EHBT S, (EOFRORZSR) ; '; 4/ —LDEAEHERT %, (EOFRORZESER)
1EH1 50~500Q 1 HR w1 1&H1 50~500 0 M B R
Y O—%YJU—X+1vF%OFFICLUTHT, ) #T  Power A1 F%& OFF ICUTHfHT,
BEREUATORICYID, WikZET Uy TTHRATIENZAET %, #2 LD TEI# OEHLISOHEEEAEEZ HERE £,
# Resistance Q | Resistance Q HRRHAOERBORE
Your prediction Observed
1 30.0cm x 3.0 cm Standard 12 3 4
1,2 3 4
& M BN HEEES)
2 15.0cm x 3.0cm -
3 30.0cm x 1.5cm ] ; = ::;
1! 3 03 0.05%(W)
4 15.0cm x 1.5cm *® 4 :o" -
5 105 |0.5%(D)
: we e
% 7 107 20.1%(B)
6 [30.0cmx 1.5 cm + 30.0cm x 1.513m=|| ‘ it i-m_
10° -
7 130.0cm x 1.5 cm + 15.0cm x 1.50m|:,|—| BEBROENAE ; ::f :::j;q
8 Your originals
e p— ok - i, 1
Eim R—ps R=R +R, " R1+R2
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