21.58: We did this in class. Here is a synopsis of the solution:

a) Since field lines pass from positive charges and toward negative charges, we can
deduce that the top charge is positive, middle is negative, and bottom is positive.

b) The electric field is the smallest on the horizontal line through the middle charge, at
two positions on either side where the field lines are least dense. Here the y-components
of the field are cancelled between the positive charges and the negative charge cancels
the x-component of the field from the two positive charges.

21.60: a) d=p/q=8.9x10"C-m)/(1.6x10™ C)=5.56 x10™" m.

b) 7,,.=PE=8.9x10"" C-m)(6.0x10°N/C)=534x10>*N-m.
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p 9 6.17x10™° C-m
21.62: E, (X)=—— 3.00x 10 = =4.11
dlpole( ) 27T£OX3 = dlpole( X ) 30 (30 x 10—9 m)3

x10° N/C. The electric force F =qE = (1.60 x 10" C)(4.11x10° N /C) =6.58 x 10" N
and is toward the water molecule (negative x-direction).

22.30: Given E = (=5.00 (N/O)- m)XI +(3.00(N/C)- m)Zk edge length L = 0.300 m,
and My —-j=® =E- Ng A=0.
A, = +k= @, = E -Ag, A= (3.00 (N/C) - m)(0.300 m)* z=(0.27 (N/C)m)z =
(0.27(N/C) m)(0.300 m) =0.081 (N/C) m’.
nS —+j=>d,=F- ng,A=0.
A, = -k= @, =E -Ag A= -(0.27 (N/C)-m)z=0(z=0).
A, = +i = @, = E - i, A= (=5.00 (N/C) - m)(0.300 m)’ X = ~(0.45(N/C) - m)X
= - 0.45 (N/C) - m)(0.300 m) = — (0.135 (N/C) - m’).
A, = —i = @, = E - i, A= +(0.45 (N/C)-m)x =0 (x = 0).
b) Total flux:
® = @, + P, =(0.081-0.135) (N/C)-m’ = - 0.054 Nm*/C
q=¢d=-478x10"C






