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The Magneric Field in « Slinky

ANALYSIS
1. Plota graph of mdguatzc field B vs. the current / through the solenoid. Use mthar Graphical
Analysis or graph paper. -

2. How is magpetic field related to the current through the solencid? ’

-3+ Determine-the equation of the best-fit line, including the y-intercept. Note the constants’ and
thrs;jr units.
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. For each of the maasuremeﬁis of Piart I{, calculate the mumber of turns per meter. Enter these
values in the data table. '

. Plot a graph of magnetic field B vs. the turas per meter of the solenoid (). Use either.
Graphical Analysis or graph paper.
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. How is magneiic field related to the trns/meter of the solenoid?
. Determine the equation of the best-fit line to your graph. Note the constants and their units

. From Ampere’s law, it can be shown that the magnetic field B inside a long solenoid i3
B=pnl
where jipisthe permeability constant. Do your results agree with this equation? Hxplain,

. Assuming the equation in the previous question applies for your solenoid, calculate the value
of 1y using your graph of B vs. n.

. Look up the value of j1, thapermeabzhty constant Comg:sm it to your experimental value.

. Was your Slinky positioned along an ﬁast»-west nonh 3011?21 or OB §Ome c}tiaez ms‘?‘ ‘Ml}
have any effect on your readings? '

EXTENSIONS

! @ Carefully measure the magnetic field at the end of the solenoid. How does it compare to the
value at the center of the solenoid? Try to prove what the valus at the end should be.

Study the magnetic field strength inside and around 2 toreid, a circular-shaped solenoid. i

- 3. If you have studied calculus, refer to a caléulus- based physics text to see how the equatione. - #i7
o for the field of aselenoid can be derived from Ampers’s law.

{ 4.} T you look up the permeabilty constant in a reference, you may find it fisted in units e
= af hcnry!mcter Show that these units are the same as tesiawmetmtfampsre

e data on the mame:’ac field intensity vs. posﬁ:zcn along the length of the solenoid. Check
M e field intensity at several distances along the axis of the Slinky past theend. Note any &

Satterns you see. Plot a graph of magnetic field (B) vs. distance from center. Use either .
gg AR Graphical Analysis or graph paper. How does the value at the end of the solenoid compare 0 “ ;

B that at the center? How does the value change as you move away from the end of the WS
Lo e - solenoid BT AU
V7 eppctf (o8 o= —p B 23 O .
AR 16 In&&rf; a steel or ifon I‘Gd imside the solenoid and see what effect that has on the field
! piomT m‘é&m;f:y Be careful that the rod does not short out with the coils of the Slinky. You may
L o ~ need to change the range of the Magnetic Field Seasor.
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Us the graph obtained in Part I to determine the value of 1.
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