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Esercizio

Sul piano xy una carica positiva Q = 2 · 10−3C è situata lungo l’asse x nel punto di coordinate
(−a, 0) con a = 10 cm. Una seconda carica 3Q è situata sull’asse x positivo, ad una distanza b
dall’origine.

1. Determinare il valore di b affiché il campo elettrico nell’origine sia nullo;

2. Usando tale valore di b, determinare il campo elettrico ~E in un punto generico lungo l’asse y
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<latexit sha1_base64="2gEdB8KahE5t8nu4mvbhC3jfx+A=">AAAB6HicbVA9SwNBEJ2LXzF+RQUbm8UgWIU7m1hYBGwsEzAfkBxxbzOXrNnbO3b3lHDkF9hYKGLrT7Lz37j5KDTxwcDjvRlm5gWJ4Nq47reTW1vf2NzKbxd2dvf2D4qHR00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjG6mfusRleaxvDPjBP2IDiQPOaPGSvV6r1hyy+4MZJV4C1KqnjSf7gGg1it+dfsxSyOUhgmqdcdzE+NnVBnOBE4K3VRjQtmIDrBjqaQRaj+bHToh51bpkzBWtqQhM/X3REYjrcdRYDsjaoZ62ZuK/3md1IRXfsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRsCN7yy6ukeVn23LJXt2lcwxx5OIUzuAAPKlCFW6hBAxggPMMrvDkPzovz7nzMW3POYuYY/sD5/AGymo5O</latexit><latexit sha1_base64="xAGrBfKnEDmXoHpnRPURryEfstQ=">AAAB6HicbVDLSgNBEOyNrxhfUcGLl8EgeAq7XvTgIeDFYwLmAckSZie9yZjZ2WVmVglLvsCLB0U8CX6SNz/A/3DyOGhiQUNR1U13V5AIro3rfjm5ldW19Y38ZmFre2d3r7h/0NBxqhjWWSxi1QqoRsEl1g03AluJQhoFApvB8HriN+9RaR7LWzNK0I9oX/KQM2qsVKt1iyW37E5Blok3J6XKUeMhGX2/V7vFz04vZmmE0jBBtW57bmL8jCrDmcBxoZNqTCgb0j62LZU0Qu1n00PH5NQqPRLGypY0ZKr+nshopPUoCmxnRM1AL3oT8T+vnZrw0s+4TFKDks0WhakgJiaTr0mPK2RGjCyhTHF7K2EDqigzNpuCDcFbfHmZNM7Lnlv2ajaNK5ghD8dwAmfgwQVU4AaqUAcGCI/wDC/OnfPkvDpvs9acM585hD9wPn4AcB+QWw==</latexit><latexit sha1_base64="xAGrBfKnEDmXoHpnRPURryEfstQ=">AAAB6HicbVDLSgNBEOyNrxhfUcGLl8EgeAq7XvTgIeDFYwLmAckSZie9yZjZ2WVmVglLvsCLB0U8CX6SNz/A/3DyOGhiQUNR1U13V5AIro3rfjm5ldW19Y38ZmFre2d3r7h/0NBxqhjWWSxi1QqoRsEl1g03AluJQhoFApvB8HriN+9RaR7LWzNK0I9oX/KQM2qsVKt1iyW37E5Blok3J6XKUeMhGX2/V7vFz04vZmmE0jBBtW57bmL8jCrDmcBxoZNqTCgb0j62LZU0Qu1n00PH5NQqPRLGypY0ZKr+nshopPUoCmxnRM1AL3oT8T+vnZrw0s+4TFKDks0WhakgJiaTr0mPK2RGjCyhTHF7K2EDqigzNpuCDcFbfHmZNM7Lnlv2ajaNK5ghD8dwAmfgwQVU4AaqUAcGCI/wDC/OnfPkvDpvs9acM585hD9wPn4AcB+QWw==</latexit>

3Q
<latexit sha1_base64="8miHxKDPS0co8G0Xn7DSsw8n4UQ=">AAAB6XicbVA9SwNBEJ2LXzF+RQUbm8UgWIU7LbSwCNhYJmI+IDni3mYvWbK3d+zOKeHIP7CxUMTWf2Tnv3HzUWjig4HHezPMzAsSKQy67reTW1ldW9/Ibxa2tnd294r7Bw0Tp5rxOotlrFsBNVwKxesoUPJWojmNAsmbwfBm4jcfuTYiVvc4Srgf0b4SoWAUrXR3UesWS27ZnYIsE29OSpWjxtMDAFS7xa9OL2ZpxBUySY1pe26CfkY1Cib5uNBJDU8oG9I+b1uqaMSNn00vHZNTq/RIGGtbCslU/T2R0ciYURTYzojiwCx6E/E/r51ieOVnQiUpcsVmi8JUEozJ5G3SE5ozlCNLKNPC3krYgGrK0IZTsCF4iy8vk8Z52XPLXs2mcQ0z5OEYTuAMPLiECtxCFerAIIRneIU3Z+i8OO/Ox6w158xnDuEPnM8fJQyOiw==</latexit><latexit sha1_base64="SfnweTxNe3HQsnul+YtZ0yDLAq4=">AAAB6XicbVC7SgNBFL3rM8ZXVLCxGQyCVdjVQguLgI1lIuYByRJmJ7PJkNnZZeausoT8gY2FIjYW/pGdH+B/OHkUmnjgwuGce7n3niCRwqDrfjlLyyura+u5jfzm1vbObmFvv27iVDNeY7GMdTOghkuheA0FSt5MNKdRIHkjGFyP/cY910bE6g6zhPsR7SkRCkbRSrfn1U6h6JbcCcgi8WakWD6sPyTZ93ulU/hsd2OWRlwhk9SYlucm6A+pRsEkH+XbqeEJZQPa4y1LFY248YeTS0fkxCpdEsbalkIyUX9PDGlkTBYFtjOi2Dfz3lj8z2ulGF76Q6GSFLli00VhKgnGZPw26QrNGcrMEsq0sLcS1qeaMrTh5G0I3vzLi6R+VvLckle1aVzBFDk4gmM4BQ8uoAw3UIEaMAjhEZ7hxRk4T86r8zZtXXJmMwfwB87HD+KCkJg=</latexit><latexit sha1_base64="SfnweTxNe3HQsnul+YtZ0yDLAq4=">AAAB6XicbVC7SgNBFL3rM8ZXVLCxGQyCVdjVQguLgI1lIuYByRJmJ7PJkNnZZeausoT8gY2FIjYW/pGdH+B/OHkUmnjgwuGce7n3niCRwqDrfjlLyyura+u5jfzm1vbObmFvv27iVDNeY7GMdTOghkuheA0FSt5MNKdRIHkjGFyP/cY910bE6g6zhPsR7SkRCkbRSrfn1U6h6JbcCcgi8WakWD6sPyTZ93ulU/hsd2OWRlwhk9SYlucm6A+pRsEkH+XbqeEJZQPa4y1LFY248YeTS0fkxCpdEsbalkIyUX9PDGlkTBYFtjOi2Dfz3lj8z2ulGF76Q6GSFLli00VhKgnGZPw26QrNGcrMEsq0sLcS1qeaMrTh5G0I3vzLi6R+VvLckle1aVzBFDk4gmM4BQ8uoAw3UIEaMAjhEZ7hxRk4T86r8zZtXXJmMwfwB87HD+KCkJg=</latexit>
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SOLUZIONE

Ogni carica sorgente Q posta in un punto S genera in un punto P dello spazio un campo elettrico
dato da

~E(P ) = k
Q

r2SP
ûS→P (1)

dove

• ûS→P è il versore che va dal punto sorgente S al punto P dello spazio;

• rSP = |~rS − ~rP | è la distanza tra la sorgente e il punto P ;

• la costante universale k vale

k = 8.9875 · 109
N m2

C2
(2)

e si può anche scrivere equivalentemente come

k =
1

4πε0
con ε0 = 8.8542 · 10−12

C2

N m2
(3)

In questo caso abbiamo due cariche sorgenti, e dunque il campo elettrico totale in ciascun punto dello
spazio è dato dalla somma vettoriale dei campi elettrici ~E1 ed E2 prodotti in quel punto da ciascuna
delle cariche sorgenti.

1. Iniziamo calcolando il campo elettrico nell’origine O = (0, 0). In tale punto il campo elettrico
prodotto da Q è diretto verso destra e vale

~E1(0, 0) =
1

4πε0

Q

a2
(1, 0) con ûS1→O = (1, 0) (4)

mentre il campo elettrico prodotto da 3Q è diretto verso sinistra e vale

~E2(0, 0) =
1

4πε0

3Q

b2
(−1, 0) con ûS2→O = (−1, 0) (5)

Dunque il campo elettrico totale nell’origine (0, 0) vale

~E(0, 0) = ~E1(0, 0) + ~E2(0, 0) =

=
1

4πε0

Q

a2
(1, 0)− 1

4πε0

3Q

b2
(1, 0) =

=
1

4πε0

(
Q

a2
− 3Q

b2
, 0

)
(6)

Pertanto il campo elettrico nell’origine si annulla per

Q

a2
− 3Q

b2
= 0

⇓
b = a

√
3 (7)

2. Calcoliamo ora il campo elettrico in un punto generico lungo l’asse y, ossia un punto P di
coordinate (0, y)
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3Q
<latexit sha1_base64="8miHxKDPS0co8G0Xn7DSsw8n4UQ=">AAAB6XicbVA9SwNBEJ2LXzF+RQUbm8UgWIU7LbSwCNhYJmI+IDni3mYvWbK3d+zOKeHIP7CxUMTWf2Tnv3HzUWjig4HHezPMzAsSKQy67reTW1ldW9/Ibxa2tnd294r7Bw0Tp5rxOotlrFsBNVwKxesoUPJWojmNAsmbwfBm4jcfuTYiVvc4Srgf0b4SoWAUrXR3UesWS27ZnYIsE29OSpWjxtMDAFS7xa9OL2ZpxBUySY1pe26CfkY1Cib5uNBJDU8oG9I+b1uqaMSNn00vHZNTq/RIGGtbCslU/T2R0ciYURTYzojiwCx6E/E/r51ieOVnQiUpcsVmi8JUEozJ5G3SE5ozlCNLKNPC3krYgGrK0IZTsCF4iy8vk8Z52XPLXs2mcQ0z5OEYTuAMPLiECtxCFerAIIRneIU3Z+i8OO/Ox6w158xnDuEPnM8fJQyOiw==</latexit><latexit sha1_base64="SfnweTxNe3HQsnul+YtZ0yDLAq4=">AAAB6XicbVC7SgNBFL3rM8ZXVLCxGQyCVdjVQguLgI1lIuYByRJmJ7PJkNnZZeausoT8gY2FIjYW/pGdH+B/OHkUmnjgwuGce7n3niCRwqDrfjlLyyura+u5jfzm1vbObmFvv27iVDNeY7GMdTOghkuheA0FSt5MNKdRIHkjGFyP/cY910bE6g6zhPsR7SkRCkbRSrfn1U6h6JbcCcgi8WakWD6sPyTZ93ulU/hsd2OWRlwhk9SYlucm6A+pRsEkH+XbqeEJZQPa4y1LFY248YeTS0fkxCpdEsbalkIyUX9PDGlkTBYFtjOi2Dfz3lj8z2ulGF76Q6GSFLli00VhKgnGZPw26QrNGcrMEsq0sLcS1qeaMrTh5G0I3vzLi6R+VvLckle1aVzBFDk4gmM4BQ8uoAw3UIEaMAjhEZ7hxRk4T86r8zZtXXJmMwfwB87HD+KCkJg=</latexit><latexit sha1_base64="SfnweTxNe3HQsnul+YtZ0yDLAq4=">AAAB6XicbVC7SgNBFL3rM8ZXVLCxGQyCVdjVQguLgI1lIuYByRJmJ7PJkNnZZeausoT8gY2FIjYW/pGdH+B/OHkUmnjgwuGce7n3niCRwqDrfjlLyyura+u5jfzm1vbObmFvv27iVDNeY7GMdTOghkuheA0FSt5MNKdRIHkjGFyP/cY910bE6g6zhPsR7SkRCkbRSrfn1U6h6JbcCcgi8WakWD6sPyTZ93ulU/hsd2OWRlwhk9SYlucm6A+pRsEkH+XbqeEJZQPa4y1LFY248YeTS0fkxCpdEsbalkIyUX9PDGlkTBYFtjOi2Dfz3lj8z2ulGF76Q6GSFLli00VhKgnGZPw26QrNGcrMEsq0sLcS1qeaMrTh5G0I3vzLi6R+VvLckle1aVzBFDk4gmM4BQ8uoAw3UIEaMAjhEZ7hxRk4T86r8zZtXXJmMwfwB87HD+KCkJg=</latexit>

Q
<latexit sha1_base64="2gEdB8KahE5t8nu4mvbhC3jfx+A=">AAAB6HicbVA9SwNBEJ2LXzF+RQUbm8UgWIU7m1hYBGwsEzAfkBxxbzOXrNnbO3b3lHDkF9hYKGLrT7Lz37j5KDTxwcDjvRlm5gWJ4Nq47reTW1vf2NzKbxd2dvf2D4qHR00dp4phg8UiVu2AahRcYsNwI7CdKKRRILAVjG6mfusRleaxvDPjBP2IDiQPOaPGSvV6r1hyy+4MZJV4C1KqnjSf7gGg1it+dfsxSyOUhgmqdcdzE+NnVBnOBE4K3VRjQtmIDrBjqaQRaj+bHToh51bpkzBWtqQhM/X3REYjrcdRYDsjaoZ62ZuK/3md1IRXfsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRsCN7yy6ukeVn23LJXt2lcwxx5OIUzuAAPKlCFW6hBAxggPMMrvDkPzovz7nzMW3POYuYY/sD5/AGymo5O</latexit><latexit sha1_base64="xAGrBfKnEDmXoHpnRPURryEfstQ=">AAAB6HicbVDLSgNBEOyNrxhfUcGLl8EgeAq7XvTgIeDFYwLmAckSZie9yZjZ2WVmVglLvsCLB0U8CX6SNz/A/3DyOGhiQUNR1U13V5AIro3rfjm5ldW19Y38ZmFre2d3r7h/0NBxqhjWWSxi1QqoRsEl1g03AluJQhoFApvB8HriN+9RaR7LWzNK0I9oX/KQM2qsVKt1iyW37E5Blok3J6XKUeMhGX2/V7vFz04vZmmE0jBBtW57bmL8jCrDmcBxoZNqTCgb0j62LZU0Qu1n00PH5NQqPRLGypY0ZKr+nshopPUoCmxnRM1AL3oT8T+vnZrw0s+4TFKDks0WhakgJiaTr0mPK2RGjCyhTHF7K2EDqigzNpuCDcFbfHmZNM7Lnlv2ajaNK5ghD8dwAmfgwQVU4AaqUAcGCI/wDC/OnfPkvDpvs9acM585hD9wPn4AcB+QWw==</latexit><latexit sha1_base64="xAGrBfKnEDmXoHpnRPURryEfstQ=">AAAB6HicbVDLSgNBEOyNrxhfUcGLl8EgeAq7XvTgIeDFYwLmAckSZie9yZjZ2WVmVglLvsCLB0U8CX6SNz/A/3DyOGhiQUNR1U13V5AIro3rfjm5ldW19Y38ZmFre2d3r7h/0NBxqhjWWSxi1QqoRsEl1g03AluJQhoFApvB8HriN+9RaR7LWzNK0I9oX/KQM2qsVKt1iyW37E5Blok3J6XKUeMhGX2/V7vFz04vZmmE0jBBtW57bmL8jCrDmcBxoZNqTCgb0j62LZU0Qu1n00PH5NQqPRLGypY0ZKr+nshopPUoCmxnRM1AL3oT8T+vnZrw0s+4TFKDks0WhakgJiaTr0mPK2RGjCyhTHF7K2EDqigzNpuCDcFbfHmZNM7Lnlv2ajaNK5ghD8dwAmfgwQVU4AaqUAcGCI/wDC/OnfPkvDpvs9acM585hD9wPn4AcB+QWw==</latexit>

~E1
<latexit sha1_base64="c3QmV0HpvJebUyH7o3/s9PqIsBw=">AAAB8HicbVA9SwNBEJ2LXzF+JVqmWQyCVbiz0cIiIIJlBPMhuSPsbSbJkr29Y3cvEI78ChsLRWz9OXZ2/hQ3H4UmPhh4vDfDzLwwEVwb1/1ychubW9s7+d3C3v7B4VGxdNzUcaoYNlgsYtUOqUbBJTYMNwLbiUIahQJb4ehm5rfGqDSP5YOZJBhEdCB5nzNqrPToj5Flt9Ou1y1W3Ko7B1kn3pJUaiW//A0A9W7x0+/FLI1QGiao1h3PTUyQUWU4Ezgt+KnGhLIRHWDHUkkj1EE2P3hKzqzSI/1Y2ZKGzNXfExmNtJ5Eoe2MqBnqVW8m/ud1UtO/CjIuk9SgZItF/VQQE5PZ96THFTIjJpZQpri9lbAhVZQZm1HBhuCtvrxOmhdVz6169zaNa1ggD2U4hXPw4BJqcAd1aACDCJ7gBV4d5Tw7b877ojXnLGdO4A+cjx/HeJHZ</latexit><latexit sha1_base64="nsY2zbdVVik05TVsCdJ9KQ8ha30=">AAAB8HicbVA9SwNBEJ2LXzF+JVpJmsUgWIU7Gy0sAiJYJmASJXeEvc1esmR379jdC4Qjv8LGQhFbf4yFnf4aNx+FJj4YeLw3w8y8MOFMG9f9cnJr6xubW/ntws7u3v5BsXTY0nGqCG2SmMfqPsSaciZp0zDD6X2iKBYhp+1weD312yOqNIvlnRknNBC4L1nECDZWevBHlGQ3k67XLVbcqjsDWiXeglRqJb/83Tj+qHeLn34vJqmg0hCOte54bmKCDCvDCKeTgp9qmmAyxH3asVRiQXWQzQ6eoFOr9FAUK1vSoJn6eyLDQuuxCG2nwGagl72p+J/XSU10GWRMJqmhkswXRSlHJkbT71GPKUoMH1uCiWL2VkQGWGFibEYFG4K3/PIqaZ1XPbfqNWwaVzBHHspwAmfgwQXU4Bbq0AQCAh7hGV4c5Tw5r87bvDXnLGaO4A+c9x9f2ZML</latexit><latexit sha1_base64="nsY2zbdVVik05TVsCdJ9KQ8ha30=">AAAB8HicbVA9SwNBEJ2LXzF+JVpJmsUgWIU7Gy0sAiJYJmASJXeEvc1esmR379jdC4Qjv8LGQhFbf4yFnf4aNx+FJj4YeLw3w8y8MOFMG9f9cnJr6xubW/ntws7u3v5BsXTY0nGqCG2SmMfqPsSaciZp0zDD6X2iKBYhp+1weD312yOqNIvlnRknNBC4L1nECDZWevBHlGQ3k67XLVbcqjsDWiXeglRqJb/83Tj+qHeLn34vJqmg0hCOte54bmKCDCvDCKeTgp9qmmAyxH3asVRiQXWQzQ6eoFOr9FAUK1vSoJn6eyLDQuuxCG2nwGagl72p+J/XSU10GWRMJqmhkswXRSlHJkbT71GPKUoMH1uCiWL2VkQGWGFibEYFG4K3/PIqaZ1XPbfqNWwaVzBHHspwAmfgwQXU4Bbq0AQCAh7hGV4c5Tw5r87bvDXnLGaO4A+c9x9f2ZML</latexit>

~E2
<latexit sha1_base64="w2KZDuBsyCYhTI10SGw3xnGG7Bc=">AAAB8HicbVA9SwNBEJ3zM8avRMs0i0GwCndptLAIiGAZwXxI7gh7m0myZPfu2N0LhCO/wsZCEVt/jp2dP8XNR6GJDwYe780wMy9MBNfGdb+cjc2t7Z3d3F5+/+Dw6LhQPGnqOFUMGywWsWqHVKPgETYMNwLbiUIqQ4GtcHQz81tjVJrH0YOZJBhIOoh4nzNqrPToj5Flt9NutVsouxV3DrJOvCUp14p+6RsA6t3Cp9+LWSoxMkxQrTuem5ggo8pwJnCa91ONCWUjOsCOpRGVqINsfvCUnFulR/qxshUZMld/T2RUaj2Roe2U1Az1qjcT//M6qelfBRmPktRgxBaL+qkgJiaz70mPK2RGTCyhTHF7K2FDqigzNqO8DcFbfXmdNKsVz6149zaNa1ggByU4gwvw4BJqcAd1aAADCU/wAq+Ocp6dN+d90brhLGdO4Q+cjx/I/JHa</latexit><latexit sha1_base64="WGhqKFGPBz7Y6r0eIi4J0cKZLCw=">AAAB8HicbVC7SgNBFL0bXzG+Eq0kzWAQrMJuGi0sAiJYJmAekl3C7GSSDJmZXWZmA2HJV9hYKGLrx1jY6dc4eRSaeODC4Zx7ufeeMOZMG9f9cjIbm1vbO9nd3N7+weFRvnDc1FGiCG2QiEeqHWJNOZO0YZjhtB0rikXIaSsc3cz81pgqzSJ5byYxDQQeSNZnBBsrPfhjStLbabfSzZfcsjsHWifekpSqBb/4XT/9qHXzn34vIomg0hCOte54bmyCFCvDCKfTnJ9oGmMywgPasVRiQXWQzg+eonOr9FA/UrakQXP190SKhdYTEdpOgc1Qr3oz8T+vk5j+VZAyGSeGSrJY1E84MhGafY96TFFi+MQSTBSztyIyxAoTYzPK2RC81ZfXSbNS9tyyV7dpXMMCWSjCGVyAB5dQhTuoQQMICHiEZ3hxlPPkvDpvi9aMs5w5gT9w3n8AYV2TDA==</latexit><latexit sha1_base64="WGhqKFGPBz7Y6r0eIi4J0cKZLCw=">AAAB8HicbVC7SgNBFL0bXzG+Eq0kzWAQrMJuGi0sAiJYJmAekl3C7GSSDJmZXWZmA2HJV9hYKGLrx1jY6dc4eRSaeODC4Zx7ufeeMOZMG9f9cjIbm1vbO9nd3N7+weFRvnDc1FGiCG2QiEeqHWJNOZO0YZjhtB0rikXIaSsc3cz81pgqzSJ5byYxDQQeSNZnBBsrPfhjStLbabfSzZfcsjsHWifekpSqBb/4XT/9qHXzn34vIomg0hCOte54bmyCFCvDCKfTnJ9oGmMywgPasVRiQXWQzg+eonOr9FA/UrakQXP190SKhdYTEdpOgc1Qr3oz8T+vk5j+VZAyGSeGSrJY1E84MhGafY96TFFi+MQSTBSztyIyxAoTYzPK2RC81ZfXSbNS9tyyV7dpXMMCWSjCGVyAB5dQhTuoQQMICHiEZ3hxlPPkvDpvi9aMs5w5gT9w3n8AYV2TDA==</latexit>

û S
1
!

P

<latexit sha1_base64="wduZqgNuOgazvGGchFGJv5Yqkek=">AAACA3icbVDJSgNBEK1xjXGLehG9NAbBU5jxYo4BLx4jmgWSYejpdDJNeha6a5Q4BHLxV7x4UMSrH6E3/8bOctDEBwWP96qoqucnUmi07W9raXlldW09t5Hf3Nre2S3s7dd1nCrGayyWsWr6VHMpIl5DgZI3E8Vp6Eve8PuXY79xx5UWcXSLg4S7Ie1FoisYRSN5haN2QDFLh1524zltJXoBUqXie1IdeoWiXbInIIvEmZFi5fDhcwQAVa/w1e7ELA15hExSrVuOnaCbUYWCST7Mt1PNE8r6tMdbhkY05NrNJj8MyalROqQbK1MRkon6eyKjodaD0DedIcVAz3tj8T+vlWK37GYiSlLkEZsu6qaSYEzGgZCOUJyhHBhCmRLmVsICqihDE1vehODMv7xI6uclxy451yaNMkyRg2M4gTNw4AIqcAVVqAGDETzBC7xaj9az9Wa9T1uXrNnMAfyB9fEDUUeaGQ==</latexit><latexit sha1_base64="2UiplMpChhj7JqNypxW87ypSyck=">AAACA3icbVC7SgNBFJ2NrxhfqzaizWAIWIVdG1MGbCwjmgckYZmdTJIhszvLzF0lLgs2lv6GjYUitv6D2vkR/oOTR6GJBy4czrmXe+/xI8E1OM6XlVlYXFpeya7m1tY3Nrfs7Z2alrGirEqlkKrhE80ED1kVOAjWiBQjgS9Y3R+cjvz6FVOay/AShhFrB6QX8i6nBIzk2futPoEkTr3kwnNbivf6QJSS17iSenbeKTpj4HniTkm+vHfzcV/4fq949merI2kcsBCoIFo3XSeCdkIUcCpYmmvFmkWEDkiPNQ0NScB0Oxn/kOKCUTq4K5WpEPBY/T2RkEDrYeCbzoBAX896I/E/rxlDt9ROeBjFwEI6WdSNBQaJR4HgDleMghgaQqji5lZM+0QRCia2nAnBnX15ntSOi65TdM9NGiU0QRYdoEN0hFx0gsroDFVQFVF0ix7QE3q27qxH68V6nbRmrOnMLvoD6+0H5h6cCA==</latexit><latexit sha1_base64="2UiplMpChhj7JqNypxW87ypSyck=">AAACA3icbVC7SgNBFJ2NrxhfqzaizWAIWIVdG1MGbCwjmgckYZmdTJIhszvLzF0lLgs2lv6GjYUitv6D2vkR/oOTR6GJBy4czrmXe+/xI8E1OM6XlVlYXFpeya7m1tY3Nrfs7Z2alrGirEqlkKrhE80ED1kVOAjWiBQjgS9Y3R+cjvz6FVOay/AShhFrB6QX8i6nBIzk2futPoEkTr3kwnNbivf6QJSS17iSenbeKTpj4HniTkm+vHfzcV/4fq949merI2kcsBCoIFo3XSeCdkIUcCpYmmvFmkWEDkiPNQ0NScB0Oxn/kOKCUTq4K5WpEPBY/T2RkEDrYeCbzoBAX896I/E/rxlDt9ROeBjFwEI6WdSNBQaJR4HgDleMghgaQqji5lZM+0QRCia2nAnBnX15ntSOi65TdM9NGiU0QRYdoEN0hFx0gsroDFVQFVF0ix7QE3q27qxH68V6nbRmrOnMLvoD6+0H5h6cCA==</latexit>

û
S
2!

P

<latexit sha1_base64="/g/fOnU44Fdwp6t1FI45r+p5WSE=">AAACA3icbVDJSgNBEK2JW4zbqBfRS2MQPIWZXMwx4MVjRLNAEoaeTidp0rPQXaPEIZCLv+LFgyJe/Qi9+Td2loMmPih4vFdFVT0/lkKj43xbmZXVtfWN7GZua3tnd8/eP6jpKFGMV1kkI9XwqeZShLyKAiVvxIrTwJe87g8uJ379jistovAWhzFvB7QXiq5gFI3k2cetPsU0GXnpjVdsKdHrI1UquieVkWfnnYIzBVkm7pzky0cPn2MAqHj2V6sTsSTgITJJtW66ToztlCoUTPJRrpVoHlM2oD3eNDSkAdftdPrDiJwZpUO6kTIVIpmqvydSGmg9DHzTGVDs60VvIv7nNRPsltqpCOMEechmi7qJJBiRSSCkIxRnKIeGUKaEuZWwPlWUoYktZ0JwF19eJrViwXUK7rVJowQzZOEETuEcXLiAMlxBBarAYAxP8AKv1qP1bL1Z77PWjDWfOYQ/sD5+AFLZmho=</latexit><latexit sha1_base64="+IW8TLz6rCGZ+9zftGB461k/hCg=">AAACA3icbVC7SgNBFJ31GeNr1Ua0GQwBq7CbxpQBG8uI5gFJWGYnk+yQ2dll5q4Sl4CNpb9hY6GIrf+gdn6E/+DkUWjigQuHc+7l3nv8WHANjvNlLSwuLa+sZtay6xubW9v2zm5NR4mirEojEamGTzQTXLIqcBCsEStGQl+wut8/Hfn1K6Y0j+QlDGLWDklP8i6nBIzk2QetgECaDL30wiu2FO8FQJSKrnFl6Nk5p+CMgeeJOyW58v7Nx33++73i2Z+tTkSTkEmggmjddJ0Y2ilRwKlgw2wr0SwmtE96rGmoJCHT7XT8wxDnjdLB3UiZkoDH6u+JlIRaD0LfdIYEAj3rjcT/vGYC3VI75TJOgEk6WdRNBIYIjwLBHa4YBTEwhFDFza2YBkQRCia2rAnBnX15ntSKBdcpuOcmjRKaIIMO0RE6Ri46QWV0hiqoiii6RQ/oCT1bd9aj9WK9TloXrOnMHvoD6+0H57CcCQ==</latexit><latexit sha1_base64="+IW8TLz6rCGZ+9zftGB461k/hCg=">AAACA3icbVC7SgNBFJ31GeNr1Ua0GQwBq7CbxpQBG8uI5gFJWGYnk+yQ2dll5q4Sl4CNpb9hY6GIrf+gdn6E/+DkUWjigQuHc+7l3nv8WHANjvNlLSwuLa+sZtay6xubW9v2zm5NR4mirEojEamGTzQTXLIqcBCsEStGQl+wut8/Hfn1K6Y0j+QlDGLWDklP8i6nBIzk2QetgECaDL30wiu2FO8FQJSKrnFl6Nk5p+CMgeeJOyW58v7Nx33++73i2Z+tTkSTkEmggmjddJ0Y2ilRwKlgw2wr0SwmtE96rGmoJCHT7XT8wxDnjdLB3UiZkoDH6u+JlIRaD0LfdIYEAj3rjcT/vGYC3VI75TJOgEk6WdRNBIYIjwLBHa4YBTEwhFDFza2YBkQRCia2rAnBnX15ntSKBdcpuOcmjRKaIIMO0RE6Ri46QWV0hiqoiii6RQ/oCT1bd9aj9WK9TloXrOnMHvoD6+0H57CcCQ==</latexit>

P = (0, y)
<latexit sha1_base64="6Uj9IGYIMCwXsuZGlH6YjwojO4A=">AAAB7nicbVDLSgNBEOyNrxhfUY96GAxCBAm7XvSgEPDiMYJ5QLKE2ckkGTI7u8z0CsuSbxAvHhTx6vd482+cPA6aWNBQVHXT3RXEUhh03W8nt7K6tr6R3yxsbe/s7hX3DxomSjTjdRbJSLcCargUitdRoOStWHMaBpI3g9HtxG8+cm1EpB4wjbkf0oESfcEoWqlZuym75+lZt1hyK+4UZJl4c1KqHj91CADUusWvTi9iScgVMkmNaXtujH5GNQom+bjQSQyPKRvRAW9bqmjIjZ9Nzx2TU6v0SD/SthSSqfp7IqOhMWkY2M6Q4tAsehPxP6+dYP/Kz4SKE+SKzRb1E0kwIpPfSU9ozlCmllCmhb2VsCHVlKFNqGBD8BZfXiaNi4rnVrx7m8Y1zJCHIziBMnhwCVW4gxrUgcEInuEV3pzYeXHenY9Za86ZzxzCHzifP4igj9A=</latexit><latexit sha1_base64="GoOmau8lAUCKbdtt6oEUw9QWq0o=">AAAB7nicbVDLSgNBEOyNrxhfUY96GAxCBAm7XvSgEPDiMYJ5QLKE2clsMmR2dpiZFZYl3xC8eFDEq9/hJ3jzQ7w7eRw0WtBQVHXT3RVIzrRx3U8nt7S8srqWXy9sbG5t7xR39xo6ThShdRLzWLUCrClngtYNM5y2pKI4CjhtBsPrid+8p0qzWNyZVFI/wn3BQkawsVKzdlV2T9OTbrHkVtwp0F/izUmpejjulL/ex7Vu8aPTi0kSUWEIx1q3PVcaP8PKMMLpqNBJNJWYDHGfti0VOKLaz6bnjtCxVXoojJUtYdBU/TmR4UjrNApsZ4TNQC96E/E/r52Y8MLPmJCJoYLMFoUJRyZGk99RjylKDE8twUQxeysiA6wwMTahgg3BW3z5L2mcVTy34t3aNC5hhjwcwBGUwYNzqMIN1KAOBIbwAE/w7Ejn0XlxXmetOWc+sw+/4Lx9A513kh4=</latexit><latexit sha1_base64="GoOmau8lAUCKbdtt6oEUw9QWq0o=">AAAB7nicbVDLSgNBEOyNrxhfUY96GAxCBAm7XvSgEPDiMYJ5QLKE2clsMmR2dpiZFZYl3xC8eFDEq9/hJ3jzQ7w7eRw0WtBQVHXT3RVIzrRx3U8nt7S8srqWXy9sbG5t7xR39xo6ThShdRLzWLUCrClngtYNM5y2pKI4CjhtBsPrid+8p0qzWNyZVFI/wn3BQkawsVKzdlV2T9OTbrHkVtwp0F/izUmpejjulL/ex7Vu8aPTi0kSUWEIx1q3PVcaP8PKMMLpqNBJNJWYDHGfti0VOKLaz6bnjtCxVXoojJUtYdBU/TmR4UjrNApsZ4TNQC96E/E/r52Y8MLPmJCJoYLMFoUJRyZGk99RjylKDE8twUQxeysiA6wwMTahgg3BW3z5L2mcVTy34t3aNC5hhjwcwBGUwYNzqMIN1KAOBIbwAE/w7Ejn0XlxXmetOWc+sw+/4Lx9A513kh4=</latexit>

~E1(0, y) =
1
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Q

a2 + y2
(

a√
a2 + y2
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y√

a2 + y2
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Q
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1

(a2 + y2)3/2
(a, y) (8)

mentre il campo elettrico prodotto da 3Q vale

~E2(0, y) =
1

4πε0

3Q
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,
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=
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1
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[uso b = a
√

3 dalla (7)]

=
1
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(−a
√

3, y) (9)

Dunque il campo elettrico totale lungo l’asse y vale

~E(0, y) = ~E1(0, y) + ~E2(0, y) =

=
1

4πε0

(
Q

(a2 + y2)3/2
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3Q

(3a2 + y2)3/2
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√
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)
=
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√
3
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,

y
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+
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)
(10)
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