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Three particles, A, &, and C, have equal posilive charges {0 and arc held in place at the vertices of an

equilateral tnangle with sides of length £, a8 shown in the fgurcs below. The dotted lines represent the

bisectors for ¢ach side, The base of the inungle lies on the ¥-axis, and the alticde of the triangle Les on
Lhe v -axi,

Figore 2

{a)
i. Paint #,, the intersectiaon of the three hisectors, locares the geomerric center of the tisngle and is one
poimt where the eleciric field is zero, On Figure 1 above, draw the electric field vectors By, Eg and E-

at Py due to each of the three charges. Be sore your arcows are drawn to reflect the relative mugnitude
of the Ticlds.

11. Another point where the electne Aeld 15 zero s point Py at {0, 3.0, On Figure 2 above, draw elecloi
field vectors Ky, Eg, and E- at P, due ta each of the three point charges. Indicate betow whether the
magmitnde of cach of thesc vectors 1s greater than, less than, or the same as for point P
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ibr E.'{EI].EIiI'l why the x-component of the 1otal cleetrie fcld is zero at any poin: on the v-axts.
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&) Wnte a generud capression for the clecios potenoal ¥ oat sny point oo the y-axis mside the mangle in terms

of O, £, and .
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(1} Dresenbe how he anower (o part (o) could B asee wdeteriune the w-conmhntes of pounts P and Py al
which the electric field is zero. (You do not weed o3 actually detzrminz these coordinates .}
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Three paricies, A, B, and C) have cgual positive charges (Q and are held in place at the verticas of an

equilateral mangle wilh sides o lenzih £, 2s shown in the figures below, The dotted lines represent the

bisectars for each side. The base of the wtangie lies on the x-axis, and e altitode of the toangle lies on
the y-axis,

o/ Z N g
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' Figure 1

(@)

i. Poane P, the intersecion of the three bisectors, locates the gaometmce cemter of the manyle and is one
point whers the eleciric field is zero. On Fipure 1 abowve, draw the =lectric field vectors E,, Ep, and E,
at 1 due ta each of the three charges. Be sure vour arrows are dravn to reflect the relaove magaimide
of lhe [elds.

u. Anather point where the electric field is zero 1= pownt £ at {0, ). On Figure 2 above, draw clectrc
ficld vectors E,, Ey, and E;» at P, due wo each of tha thres point charges. Indicate below whether the
magnitnds of each of these vectors is greater than, less than, or the same as for point F|.
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(b) Ixplain why the z-component of the total electric field is zero at any point on the p-axis.
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(c) Write a peneral expression for the electric potendai ¥V oae any point on the y-axis inside the tnangle in terms
of {J, £, and .
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{d} Describe how the answer to part (¢} could be used to determine the y-coordinates of ponts ) and £ al
which the eleciric field ig zero, (You do not need to actually determine thesze coordinates )
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E& M1,

Three paricles, A, #, und € have cqual positive charges 2 and are held in place at che vermices of an

vquilateral trianghe with sides of length ¢, as shown jn the figures below. The dotted lines represent the
hisectors for each side. The base of the triangls les om the x -axis, and the altitude of the tiangle lies on
the ¥ -ax1s,

E- 7] '.:

Figure 1 Figure 2

(a}

1. Poinl P, the interscction of the thoee bisectors, locates the geametnc cenler of the triangle and is one
point where the lecoric field is zere. On Figoure 1 above, draw the electizc field vevtors Ey, Eg, and E -

at f*, due to each of the three charges. Be sure your arrows are drewn (o reflsct the relative magnitude
of the fazlds. '

ii. Another point where the electric field is zero is paint £ at (0, ».). On Figurc 2 above, draw electic
ficld veetors E,, Ep, and B a1 P, due to each of the three poinl charges. Indicate below whether the
magnitude of each ol these veclors s preater tham, less than, of the same as (or point P,
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(b) Explam why the x=comnponent of the toral electric field s 7ero at any point on the y-axis.

Botpuse 4he magnitude of the - compment of Eg and vig
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{c} Wriie a general expression for the electne potential V' oat any pomnt on the y-axis inside Lhe (nangls in terms
of &, £, and v. — '
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(¢) Describe how the answer to part (2] conld be wsed 1o determine the y-coordioates of points P, and P al
which the electne field s zoro. (YVou do not need o acmally determine these coordinades.}
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