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( Z) 1. Substances having electrons that can move readﬂy in response to an elecmc field arezpalle
PHZE

Conduplers ; other substances are called _yns wlators

Quantity Symbol - Unit’s Name Unit’s Symbol
Charge 9 Qowl om h a |
(15) Current I amp (Gmgere %)
Voltage v volk v
Resistance A ohm L
Power P vttt vy
(2) 3. Electric charge flows in a circuit because of a (two words) J;o-{-e nbial ol ifl ,.é €

( 4) 4. Give four synonyms for “a thing that hampers the flow of charge and extracts energy frorn it

ves:istance loucl eyice

as it passes.’
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(’f} 5. Name the four factors on which a conductor’s resistance dependsn«; vesistiort Cy

f? 'éndfﬂ1‘p—f
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(3) 6. Inorderfor = zTent,
S oures of Voléaag
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(y ) 7. Identify by name each part of the circuit indicated by a letter.

a. _Aammeter

b. _duttery

c. _wire (eonductor)
d. Closed Swilch

e. j un a‘i'imn

f. tosictince ( loze)
g. Volkmeter

h. 2p¢n s witoh

( &) Mark + and — on the appropriate sides of a, b, and g in the circuit.

( 2) What needs to be done to obtain a current through the circuit? Ci wit must be C/ 05¢ &

( 2) The ,elecn:Qn movement will be (clockwise, counterclockwise).
be {{clockwise, counterclockwise). ————
AN

{ switih- N mug. tbe alozsil)
The current’s duccnon will
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A 6 V battery is wired to a resistor, and an ammeter gives a reading of 0.3 A in the%circuit.

What is the resistor’s resistance? Show setup.

vV . Y . )
Setup: 2 = - ;”3-/) = 22 Answer: _Z_Q_;L‘L_
How much power is used by the resistor of Question 87 Show setup.
Setup: P=zIV-= (6-34) bV)= 1.3W Answer: /?\U

A voltmeter is always connected in (series, @ Sarallgl); an ammeter in 'ST’;';SJ parallel).
A (black@vi:e attaches to the + terminal of a battery; a (ﬁlack, red) one to the negaﬁve,

As the current in a wire gets greater, the wire gets ”w Her

. For each circuit , calculate the current in the circuit and through each resistance. Show setup

and answer in each case. (Hint: In ¢ and d find Rt by use of Equation 4 or Equation 5.)
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a. Setup: Lin circuit . [ A
IinR; @. 1A
T =YX-3Y -oua 144
3o
b. Setup: Lin circuit 8.2 A4
IT=6Y _ 524 IinRy £:2A
305t
c. Setup: ~ Iin circuit .05 A

A4z Z0+36.=605% IinR; Q.25 4
TV . 3% = 0.05A IinRp 0.05A

———
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d. Semp: - Jr=3V - lincircuitésd A
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Part A: A Simple Circuit

L. Set up the circuit shown in Figure 11-A, using the 3V battery, the first bulb of the three-
bulb board, and 2 wires. On Figure 11-A, draw red arrows showing the direction of the
current when the switch is on. Draw black arrows showing the direction of electron Slow. |

Turn on the switch. What is observed?  (Suves Lo mts (1)
With the switch still on, loosen the bulb. What is observed? Ligur Gode our N

Why? _Cipewt 18 brRo1el ()

s

(2)
Figure 11-A Figure 11- B
2. Tighten the bulb (not too tight). Turn off the switch. Use another wire to set up the :
circuit shown in Figure 11-B, where a metal spoon is made part of the circuit.
Turn on the switch. What is observed? Dot  Liears (4 )
Is the metal spoon a conductor, or an insulator? Conpoepn ("
Turn off the switch and replace the metal spoon with the plastic spopn.
Turn on the switch. What is observed? Nomrtinve [/ Bucpg Dogs vor LioeT (D
Is the plastic spoon a conductor, or an insulator? TwsvepToe ] 0

3. Turn off the switch, remove the plastic spoon,
and connect the ammeter in its place as shown
in the figure to the right.




~ terminal of the battery to the bulb. Connect a

Turn on the switch and measure and record the current to the nearest 0.01 A. _ ./¢ A (1 A, L)
Turn off the switch. Disconnect the ammeter, and replace it with one wire, as previously. |

Connect the ammeter between the positive terminal of the battery and the bulb. Check to

see that the positive connection on the ammeter is toward the positive side of the battery. |

Turn on the switch and measure and record the current to the nearest 0.01A. . /9 A 2)

Was the current the same (within experimental error) on both sides of the circuit? YEs (1)

3v
o 1

Turn off the switch, disconnect the ammeter,
3

and again use one wire to connect the positive

wire to the common input of the voltmeter and
a wire to its middle input, where the scale will
read 0 to 3 V. '

Turn on the switch. Touch the voltmeter’s red connection (+) to the ﬁdsitive side of the
bulb and the black connection (-) to the negative side of the bulb as shown in the figure

above. This measures the voltage across the bulb. Read the voltage, to the nearest 1 s
0.05V, on the scale that goes from 0 to 3V. 3 opy ( $)i 3sF
: ' b v

In similar fashion, being careful to touch the correct leads to the proper places, measure
the voltage across the battery and then turn off the switch. 2, 06 v/ (";2 )

Use the value of the current from Part A.3 and of the voltage across the bulb, along with
Ohm’s law, to calculate the resistance of the bulb.

V. (roov\ - o 2V
- T mem o . !5 L
Setup: R A Y Answer: (5’) { /41 S
Use P =1V to find the power used by the bulb. rv
_ - 2 S&c ur
Setup: [P TV~ (/94) (?;400\/) Answer: . §7W (ﬁ’) | A
Part B: The Effect on Current of Changes in Voltage and Resistance | v
, | v
1. Use the same setup as in A.3, ST I
with the ammeter in the circuit. Turn -+
on the switch and note the brightness of the bulb.
—_—
“w
Turn off the switch and replace the regular bulb ‘
with one that has lower resistance as shown in o @

the figure on the right.




Before turning on the switch, use Ohm’s law (I = V/R) to predict what will happen to the
current (1) in the circuit when the battery voltage (V) stays the same, and the bulb

resistance (R) is decreased. Lt vt (larger/smaller/same) /Aceger suy M-waa} ( /)
An increase in current will cause a brighter bulb; a decrease in current will cause a E

dimmer bulb. According to your prediction of the change in current, should this bulb be :
brighter, or dimmer, than the first bulb? By ez 2. (#ecter tyy Brswee (1)
Now, turn on the switch. Results? Current value: .42 A Brightness: %z exren (’-{ )

Were the changes in current and brightness of the bulb consistent with Ohm’s law?
Yes (yes/no)

Turn off the switch and replace the low resistance bulb with the original bulb.

Change the voltage from 3V to 6V. Keep the ammeter connected as shown in the

figure below. According to Ohm’s law,
if the resistance stays the same and (,’V ] o
the voltage increases, what ‘ I
should happen to the current? N ﬁ

L Ao g [ AL lT Ponsty WreswsE ’“’) ' ( ! )
(larger/smaller/same) [ r“"’“"@'&ﬁ? !

] i ByLE y

Therefore, what should happento =~ - , '
the brightness of the bulb? @ L

B s s, (pectpr Hay BVE W'&VL) : ( ! )

righter/dimmer/same

Turn on the switch. What is the value for the current? 27 A (1)
Is the bulb brighter or dimmer, with the 6 V than with the 3 V source? f,z.¢ erzse C i )

Carefully use the voltmeter to measure the voltage across the bulb. Be sure the black
connection on the voltmeter is connected to the side of the bulb connected to the negative

side of the battery. Voltage: 5 3V : (2 )
Turn off the switch. Use Ohm’s law to find the bulb’s resistance when this voltage is |
used. l/ cqv
Setup: |2 = sy Answer: _21 fL (L’ )
Is the bulb’s resistance st111 the same as found in Part A.4 where 3 V were used? '
__No (yes/no) Ohmic resistors have constant resistance for any current. ( 1)
Therefore, is a light bulb an okmic, or a non-ohmic, resistance? or = 0kHm1IC ()

Use P =1V to find the power now used by the bulb.
Setup: [ T/. (,2‘;‘ ,zﬂ (iﬁ 2v) Answer: .V 7 W/ (L.z) :



Part C: A Series Circuit

1.

Note: Be sure to switch the voltage back to 3 V!

Set up the bulb board, the 3 V battery, and the ammeter so that two regular bulbs are
connected in series as shown in the figure below. In the space at the right, sketch a
schematic of the circuit using the shorthand notation shown on page 129 of the lab

L1 (
_ B

Get the instructor’s approval (initials) here before turning on the switch. @Q ( I )

Turn on the switch. Are the bulbs equally bright? YE S ( i)
Are they brighter, or dimmer, than when only one regular bulb was in the circuit? 3 )
(1

Dot s
What does the brightness indicate about the current through each bulb?

LESS ( )

What is the value given by the ammeter for the current through the two bulbs in
series? . i%4 A ()
Is the current less than in Part A.3, where only one bulb was used? V¢ s (1)
Turn off the switch. Connect all three bulbs in series.
Before turning on the switch, predict if all the bulbs will be of equal brightness. >

Y& S (yes/no) ( 1)
Will they be brighter, dimmer, or the same as when two bulbs were in the circuit? L
Dustrgn. )
Now, turn on the switch and test your brightness predictions. Results? T imatg .z Q)
What does this indicate about the current through the bulbs? L& s (1)
What isf;che value given by the ammeter for the current for three bulbs in series? (2)

LK '
Is that less than the current when only two bulbs were in series? YE > ( P)
With the switch still on, loosen one of the bulbs. What happens, and why? |

Ao Co our L THE Cl@cy T te BRedsy JOPErs ' (1)

Retighten the bulb and turn off the switch. !




PartD: A Paraliel Circuit

1. Set up the bulb board, the 3V battery, and the ammeter, so that two bulbs are connected |
in paralle] as shown in the figure below. In the space at the right, sketch a schematic of
the circuit using the shorthand notation shown on page 129. |

l
[

ot
b

4

4=

Get the instructor’s approval (initials) here before turning on the switch. @

(N

According to the reading assignment in the lab manual, should the current through each | _
of the two bulbs be greater, or less, than when the two were in series? GrietTen ( i)

Turn on the switch. Are the bulbs equally bright? YE 5 | (¢)
Are the bulbs brighter, or dimmer, than when the two bulbs were in series? Butr e cren (0
What does the brightness indicate about the current through each bulb? £ awcoe.e / creareve ()

What is the value for the total current, as given by the ammeter? IS A (2

Is this less, more, or the same as when two bulbs were in series (see Part C.1)? Morg (1)

Is this less, more, or the same as when only one bulb was used (see Part A.3)? rovze (D

Do two bulbs in parallel really allow more current than just one bulb by itself? YES (1)
- Turn off the switch. ;

Connect the ammeter to measure the current through one bulb as shown in the figure

below. Turn on the switch and measure the current then turn off the switch. |
' What is the current? . / §A (2)




Connect the ammeter to measure the current through the other bulb as shown in the figure
below. Repeat the current measurement. What is the current? L L9A

Do the last two current values add up to the total current (allowing for expenmental
error)? _ Yg o

Turn off the switch. Connect all three bulbs in parallel. Before turning on the switch,
predict whether all the bulbs will be of equal brightness. Will they be brighter, or

(1)

dimmer, than when only two bulbs were in the circuit? Shr £ Aeck Pt sy ;-;w; u./e,;.e,) (
Turn on the switch and test your brightness predictions. Results? SAME pn Eevi-t ( i)
What does this indicate about the current through the bulbs? Skl pn. Bt ( N
What is the value for the current, as given by the ammeter? S3A (2

With the switch still on, loosen one of the bulbs. What happens, and why?
IhE ot Twp ARE  MNoT AFFEcTe O

Turn off the switch, and then disconnect all wires and meters.

(1)



