Thinking about Electricity 1
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1. Kareem'sflashlight is not working. The flashlight uses two batteries. How could he test the batteries
to seeif they both still have energy? You may circle more than one answer .

@ Separately test each battery in acircuit with alight bulb.
b) Put both batteries in the same circuit at the same time with alight bulb.
¢) Put both batteriesin an identica flashlight and seeif it works.
d) See whether the same flashlight works with different batteries.

The drawings show two different circuits, each containing a screwdriver with a plastic handle.

Thelight bulb is not lit. Thelight bulbislit.

plastic plastic

2. What isthe best claim you could make from the observations of the light bulb? Circle only one answer.
a) Electricity cannot flow through a screwdriver.
b) Electricity cannot flow through the handle of a screwdriver.
@ Electricity cannot flow through plastic.
d) Electricity cannot flow through some circuits.
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3. When Becky built the circuit shown, the light bulb did not light.
What could she check to find out why the bulb did not light. You may circle more than one answer.

(&) Check the batteries to seeiif they are dead.

() Check the batteries to make sure they are facing the same direction.

(c) Check the light bulb to make sure it has agood connection in its holder.

(d) Check to see that the wires between the battery and the light bulb holder are connected.

Magnusson/Palincsar Electricity Assessment - REASONING- PRE U of Michigan 01/02



Thinking about Electricity

To measure the brightness of alight bulb in acircuit, Ramone used a brightness meter with layers of paper.
The drawing shows where to place the brightness meter to measure the brightness of alight bulb.

A/ view light bulb through here
Cardboard
Tube

Side View =
Brightness Meter

The table shows what Ramone observed with the brightness meter.

Number of Canl still see
layers of paper the light?
1 Yes
2 Yes
3 Yes
4 No
5 No

4. The brightness of alight bulb is the number of layers of paper through which the light could last be seen.

What was the brightness of the light bulb Ramone tested? Circle only one answer.

5. What questions could the brightness meter help Ramone investigate?
You can circle more than one answer.

@ Arethese light bulbs the same brightness?
b) Will these light bulbs be bright?
@ Does the battery determine the brightness of alight bulb?

d) Do batteries of different typeslight alight bulb?
Ce) Do light bulbs of different types give off the same amount of light?
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Thinking about Electricity

Helen used a brightness meter to observe the brightness of abulb in a circuit in which she changed the
number of light bulbs. With one light bulb in the circuit, she observed a brightness of 14 layers; with four
light bulbsin the circuit the brightness of one bulb was 1 layer; with three light bulbs in the circuit the
brightness was 2 layers; and with two light bulbs in the circuit the brightness of one bulb was 5 layers.

6. Which table below shows the best organization of Helen's data? Circle only one answer.

a)

b)

1 14
4 1
3 2
2 5
1 light bulb 14 layers 2 light bulbs 5 layers
3 light bulbs 2 layers 4 light bulbs 1layers
Number of Brightness
Light Bulbs (layers)
1 14
4 1
3 2
2 5
Number of Brightness
Light Bulbs (layers)
1 14
2 5
3 2
4 1
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Thinking about Electricity 4

7. Jarod isinvestigating electric circuits. He built acircuit with one battery and one light bulb.
What should he record in his notebook? Circle only one answer.

3 Iﬁp.. . battery
: “‘-e__'#

light bul

Jarod and Taneesha wanted to know how the amount of voltage in acircuit affected the brightness
of alight bulb. To investigate, they each built acircuit with one light bulb and one battery of the
same type. Then, they each kept adding more batteriesto the circuit in order to increase the voltage.
Each time they made a new circuit, they each used brightness meters to measure the brightness of
the light bulb. Their measurements are shown in the table.

Jarod Taneesha
Number of Voltage Number of Brightness Brightness
Batteries (volts) Light Bulbs (layers) (layers)
1 15 1 10 11
2 3 1 18 20
3 4.5 1 19 29
4 6 1 21 38

8. What brightness did Jarod measure in the circuit powered by 3 volts? Circle only one answer.
a) 2layers
b) 4.5 layers
18 layers
d) 19 layers

9. What is the best claim that Jarod can make from his data? Circle only one answer.
a) The more circuits you make, the more batteries you need.
b) The more light bulbs you put in acircuit, the brighter the light.
¢) The more batteries you put in acircuit, the brighter the light.
@ The more voltage you have in acircuit, the brighter the light.

10. Jarod and Taneesha' s data were quite different except for the brightness readings with one battery.
What isthe most likely reason for the difference? Circle only one answer.

a) Jarod used a different type of light bulb, except for the first reading.
@ Jarod used batteries that were not at full strength, except for the first one he used.
¢) Jarod did not use his brightness meter correctly, except for the first reading.
d) Jarod used different wires, which affected hislight bulb when there were multiple batteries.

Magnusson/Palincsar Electricity Assessment - REASONING- PRE U of Michigan 01/02



Thinking about Electricity 5

Jada’ s class wanted to know how the amount of resistancein acircuit affected the brightness of alight bulb.
The drawings show the circuits they made, with more light bulbs in a circuit giving it more resistance.

Each group in the class made all the circuits shown, using new batteries and light bulbs of the same type.
They measured alight bulb’s brightness using standard brightness meters with 10 layers.
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Circuit A Circuit B Circuit C

The table shows the data from each group in the class.
All groups measured brightness using standard brightness meters of 10 layers.

Circuit A Circuit B Circuit C
Brightness Brightness Brightness
(layers) (layers) (layers)

Group 1 18 9 5
Group 2 17 7 3
Group 3 15 7 4
Group 4 18 8 3
Jada's Group 10 8 5

11. For Group 3, what was the brightness of the light bulb in Circuit C? Circle only one answer.
a) 3layers
® 4layers
c) 7layers
d) 15 layers

12. Which statement makes the best claim about the datain the table? Circle only one answer.
a) With moretrids, the light bulbsin a circuit get less bright.
b) With more batteriesin a circuit, the light bulbs are brighter.
¢) With more light bulbs in a circuit, the light bulbs are not as bright.
@ With more resistance in acircuit, the light bulbs are not as bright.

13. Jadathinksthere may be an error with her group’ s datafor Circuit A because it was so different
from the other groups data. What isthe most likely reason for the difference?
Circle only one answer.

a) Jada s brightness meter was too narrow.
b) Jada’ s brightness meter had missing sheets.
@ Jada’ s group used only one brightness meter.
d) Jada’ s group used a brightness meter with thinner paper.
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Thinking about Electricity

Tamara used a brightness meter to test the brightness of light bulbs in different circuits. In each
circuit, she used new batteries and the same type of light bulb.

14. Tamarawants to test her ideathat:
The brightness of a light bulb decreases as more light bulbs are added to a circuit.

Circle the best set of circuitsfor Tamarato use to investigate her idea. Circle only one answer.
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Thinking about Electricity 7

Abdul used a brightness meter to test the brightness of light bulbsin different circuits. In each circuit, he
used new batteries and the same type of light bulb.

15. Abdul wantsto test hisideathat:
Adding batteriesto an electric circuit increases the brightness of a light bulb in that circuit.

Circle the best set of circuitsfor Abdul to useto investigate hisidea. Circle only one answer.
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Thinking about Electricity 8

The diagram at the right shows Christa’s model of the flow Key:
of electricity in acircuit with one battery and one light bulb.

The key shows what the symbolsin her diagram represent. Jlrl

battery

Christa can test her model by using adiode because a diode )
alows electricity to flow only in a particular direction.

The symbol for a diode contains an arrow, which shows the direction wire

light bulb

electricity isallowed to flow. If thediodeis placed in adirection that is

opposite to the actua flow of eectricity, then eectricity will not flow in the circuit. 7|r diode

Christa splan for thefirst test of her model wasto place adiodein Side B of the circuit,
in the position shown in the diagram.

16. In what direction will the diode in Side B alow electricity to flow?
Circle only one answer .

a) From the battery to the bulb.
Side B @ From the bulb to the battery.
c) Cannot tell from the information given.

Side A

17. If Christa’s model is accurate, what would she predict she would
observe when shetested this circuit? Circle only one answer.

a) Thelight would light.
(®) Thelight would not light.
¢) She cannot predict from her model because thisis not atest of it.

Before testing the circuit, Christa changed her mind. She thought using two diodesin the circuit at the same
time was a better test of her model. The diagram shows where she placed each diode.

18. How does the placement of the diodes compare to Christa's model ?
Circle only one answer.

@ They alow dectricity to flow in the same direction as her mode.
Side B b) They alow eectricity to flow in adirection that is opposite to her mode.

Side A

19. If the bulb does not light, what should Christa conclude?
Circle only one answer.

a) Theflow in Side A of the circuit is from the bulb to the battery.
b) The flow in Side B of the circuit isfrom the bulb to the battery.
c) Theflow in Sides A and B isfrom the bulb to the battery.

@ Thereis not enough data to conclude anything at thistime.

20. If the bulb does not light, what is best for Christato do next
to further test her ideas about the flow of electricity?
Circle only one answer.

a) Reversethe direction of both diodes, and observe again.
b) Remove Side A diode, and observe again.
¢) Remove Side B diode, and observe again.
@ Remove Side B diode, reverse Side A diode, and observe again.
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