Giancoli Chapter 16

23. If we take the positive direction to the south, we have
F=gE;
3.2x107MN = (+ 1.60x 101 C)E, which gives E= [ + 2.0x10° N/C (south), |

24. If we take the positive direction up, we have
F=gE;
+84 N = (-8.8x 10 C)E, which gives E = | +95x10°N/C (up). |

25. The electric field above a positive charge will be away from the charge, or up.

We find the magnitude from
E=kQ/r

=(9.0x10°N-m?/C?)(33.0x10% C)/(0300 m)? = [ 330 106N/C (up). |

26. The directions of the fields are determined from the signs of the charges

and are indicated on the diagram. The net electric field will be to the ;
left. We find its magnitude from Ep|e—L _)C')—
E =kQi/L2 + kQy/L2 = K(Q; + Q,) /L2 O—— 0 x
= (9:0x 10° N -m?/C?)(8.0 x 10 C + 6.0 x 106 C) /(0.020 m2 (5 gt +Q,
=32x108N/C.

Thus the electric field is I 3.2x10% N/C toward the negative charge.—l

27. The acceleration is produced by the force from the electric field:
F = gE = ma;
(-1.60 x 107 C)E = (9.11 x 1031 kg)(125 m/s2), which givesE=-7.12x 10 N/C.
Because the charge on the electron is negative, the direction of force, and thus the acceleration, is opposite

to the direction of the electric field, so the electric field is [ 712x 1019 N/C {south).—l

28. The directions of the fields are determined from the signs of the charges

and are in the same direction, as indicated on the diagram. E, f(—-L
The net electric field will be to the left. We find its magnitude from x
E=kQi/L? + kQy/L? = k(Q + Q)/L2 = 2kQ/ L2 Q 1 Q

= +Q
1750 N/C =2(9.0 x 10° N-m2/C?)Q/(0.080 m)? , which gives
[ Q=62x1010C |

29. From the diagram, we see that the electric fields produced by the charges
will have the same magnitude, and the resultant field will be down. Q :
The distance from the origin is x, so we have T

?"

E,=E_=kQ/r’=kQ/(a? + x). x
From the symmetry, for the magnitude of the electric field we have g 3
E =2E, sin 6=2[kQ/(a* + x)][a/(a? + x})1/2] e E,

. | 2kQa/(a? + x?)*/2 parallel to the line of the charges ] -Q
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