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STANDARD:
8.3.18   Investigate and explain that electric currents and magnets can exert force on each other.

OBJECTIVES:
! 
SWBAT demonstrate how an electrical current flowing through a wire can exert a force on a magnet.
! 
SWBAT demonstrate how a magnet can influence an electrical current flowing through a wire.

GUIDING QUESTIONS:
! 
How can we recognize a magnetic field and recognize an electric current?
! 
What effect can an electric current flowing through a wire have on a magnet?

! 
In what ways can a magnet influence current flowing through a wire?

EQUIPMENT/MATERIALS PER GROUP:
(Magnetic Field Probe-for extensions)

18 gauge/firm insulated wire
Current Probe





Compass

Several wires (5 minimum): preferably two colors and with alligator clips

1 D Batteries





Battery Holder

1.5 V Light bulb




Light bulb holder

Small rod magnets 




Coffee straws (two per magnet)

Masking tape





Knife switch/bulb holder with bolt

INVESTIGATION:
Hook…what objects have magnetic fields? What objects have electric currents? How can we recognize a magnetic field? How can we use these magnetic fields? How can we recognize that current is flowing in these objects? ( guiding towards the idea that many electrical devices also have magnets in them and questioning whether or not designers must consider whether or not the current and magnets interact with one another)  (class discussion of approximately 5 minutes)

Ask students to consider the following guiding question: What effect can an electric current flowing through a wire have on the orientation (direction it points) of a magnet/compass? How can we observe it?

1. 
Student will write a prediction for the guided question.

2. 
Students will set up a circuit containing the following materials:  

a. 
one D battery

b. 
one switch; either knife or bulb holder with bolt

c. 
two wires

3. 
Review short circuit/increases current flow/ruin battery/burn concept.  Remind students they must only close the switch for very brief moments when testing the effect that an electric current has on a compass.

4. 
For each trial, students must write all observations/data and draw circuit diagrams in their lab book. Guide students to explore the orientation of the compass to the wire and the direction of the compass needle.

5. 
Students will answer the following question at the end of this inquiry: What conclusions can you make from the data? What can you conclude about the relationship between an electric current and a magnetic field? (current creates the magnetic field) Whole class discussion of conclusions. Students are expected to write down note from the discussion in their lab book.

Part 2:
6. 
Ask students to consider the following guiding question: In what ways can a magnet influence current flowing through a wire?

7. 
Students will need the following materials:  

a. 
20 inches of 18 gauge insulated copper wire

b. 
Vernier LabQuest

c. 
Current probe

d. 
Small rod magnet assembly (red coffee straw on S and black on N assembled by teacher-students are not aware of red and black orientation)

8. 
Students will connect the probe to the LabQuest and then the wire to both terminals of the probe.

9. 
LabQuest should be in graph mode with a data collection time of 5 seconds.

10. 
Students will investigate in what ways a magnet can influence current flowing through a wire by moving the magnet.

11. 
For each trial, students must write all observations/data including sketches and graphs in their lab book.  Pay close attention to the orientation of your magnet as you make your observations.  (guide students toward experimenting with different coil sizes, different orientation of magnet and different speeds of magnet movements relative to the wire for extensions)

12. 
Students will answer the following question at the end of this inquiry: In what ways can a magnet influence current flowing through a wire? (creates a current flow, influences positive/negative movement and amount of current) Answers will not only be discussed in a whole class discussion, but students are also expected to write down the answer in their lab book.

GI MATRIX:
Learner engages in Scientific Questions: 
        

C (A extensions)

Learner Gives Priority to Evidence:  



B

Learner Formulates Answers Based Upon Evidence:

B

Learner Connects Learning to Other Scientific Information: 
C

Learner Communicates and Justifies Conclusions:

B/C

Assessment:
Students will choose one trial from either guided question investigation (#2 or #3) and present the following to the entire class:

1. 
Visual/diagram of experimental set up 

2. 
Discussion of procedural steps and data

3. 
Visual of results

4. 
Discussion of what these findings now lead him/her to investigate

5. 
Prediction for the above future investigation

