Chapter 22
Problems: (2) -2.81N  (4) 3F/8  (6) -25q2   (8)  q1 = - 4q2   (14a)   q = -Q/2√2  (14b) No, because of inconsistency   (18) 2.89 x 10-9 N  (20) Q = 1.9 x 105 C  (24) below the first electron   (30a) k Q2α(1-α)/d2   (30c) α = 0.5  (30d)  0.15 and 0.85 
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(4) 1.11 × 10-10 C     (6)  6.4 × 105 N/C, and it points east (that is, towards the negative charge)

 (10)  x  ≈  2.7d    (14)    (18) ≈ 0.51 
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(2) −1.5 × 10−2 N·m2/C .  

(4)  (a) A surface which encloses the charges 2q and −2q, or all four charges.  (b) A surface which encloses the charges 2q and q.  (c) The maximum amount of negative charge we can enclose by any surface which encloses the charge 2q is −q, so it is impossible to get a flux of −2q/ε0.

(6)  −πa2 E.   (10)  −4.3 × 10-9 C.  (36a)  2.50 × 104 N/C  (36b)  1.35 × 104 N/C
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(2)  1.2GeV    (4a)  −2.46V.  (4b) −2.46V.   (4c)  0    (6a)   2.4 × 104 N/C.

(6b)  2.9 × 103 V  (8a) −qr2 / 8πεo R3  (8b)  q / 8πε0R   (24a) 2 λ/4πε0  ln[L/2 +√{(L2/4) + d 2}/d] 
(24b)  0     (28)  Q/4πε0 L ln(1 + L/d )    (36a)  1.15 × 10-19 J  (36b)  potential energy U decreases as r increases    (44)  1.8 × 10-10 J
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(2a)  3.5 pF   (2b)  3.5pF  (2c)  57 V      (6)  8.85 × 10-12 m ; Since d is much less than the size of an atom ( 10-10 m), this capacitor cannot be constructed.  (10)  7.33 μF   (16)  2.0 × 10-5 V   (18a) 3.0 μF    (18b)  6.0 × 10-6 C   (18c)  10 V  (18d) =2 .0 × 10-5 C.  (18e)  2.0 × 10-5 C. (24a)   35 pF
(24b)  21nC  (24c)  6.3 μJ   (24d)  6.0 × 105 V/m   (24e) 1.6 J/m3
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(2)  6.7 × 10-6 C/m2   (4a) 2.4 × 10-6 A/m2        (4b)   1.8 × 10-15 m/s   (8a)  6.54 × 10-7 A/m2   
(8b)   8.34 × 107 A    (12)   2.0 × 106 / Ω·m .    (16a)  1.53 × 103 A.     (16b)  5.41 × 107 A/m2   
(16c) 10.6 × 10-8 Ω·m. The material is platinum. (18)  250oC   (20)  2R     (24a)   3.83 × 10-2 A.   

(24b)  109 A/m2     (24c)   1.28 × 10-2 m/s.   (24d)   227 V/m     (32)   1.4 × 104 C.   (40a)   $4.46, assuming a 31-day month.  (40b)    144 Ω.   (40c) 0.833 A    
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(2)  1.1×104 J    (4a) Since E1 > E2 the current flows counterclockwise.

(4b) Battery 1, since the current flows through it from its negative terminal to the positive one.

(4c) Point B, since the current flows from B to A.

(10)  −10V   (20)  4.50Ω    

(22)   S1, S2 and S3 all open: ia = 0.00 A.

       • S1 closed, S2 and S3 open: ia = 3.00A.

       • S2 closed, S1 and S3 open: ia = 2.40A.

       • S3 closed, S1 and S2 open: ia = 2.00A.

       • S1 open, S2 and S3 closed: ia = 2.86A.

       • S2 open, S1 and S3 closed: ia =  3.60A.

       • S3 open, S1 and S2 closed: ia =  3.75A.

       • S1, S2 and S3 all closed:     ia =  3.94A.
(24)   +0.25V         (34)   1.43Ω.
