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(b)
The resistance of the diode is very large when the applied potential difference has one polarity, and is rather small when the potential difference has the opposite polarity.
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(b) 0.0816 or 8.16%
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 2.
(a)  (a’) to the left

(b’) into the page

(c’) out of the page

(d’) toward the top
(e’) into the page

(f’) out of the page
(b) All answers are the reverse of those given in (a).

 4.
(a) toward the top of the page
(b) out of the page
(c) zero force



(d) into the page
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0.109 A toward the right
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0.245 A
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30.
0.150 mm

32.
3.11 cm
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675 A, conventional current is downward or negative charges flow upward
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(b) 0.91 mA
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[image: image191.wmf]2

3.9210 T

-
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56.
(a) 30.0 A


(b) 
 EMBED Equation.DSMT4  
[image: image192.wmf]4

1.6010 T out of the page

-
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58.
(a) 2.46 N upward

(b) 
 EMBED Equation.DSMT4  
[image: image193.wmf]2

107 ms upward



60.
3.00 T
62.
(a) 
 EMBED Equation.DSMT4  
[image: image194.wmf]2

6.2 ms





(b) 0.40 s
64.
(a) opposite directions
(b) 68 A

66.
0.59 T
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 4.
zero

 6.
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 8.
84 mV

10.
34 mV

12.
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14.
(a) 
 EMBED Equation.DSMT4  
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1.8810 Tm
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(b) 
 EMBED Equation.DSMT4  
[image: image199.wmf]8

6.2810 V

-
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16.
8.8 A

18.

[image: image200.wmf]1.00 ms


20.
2.00 mV, western end at higher potential

22.
2.8 mV

24.
(a) clockwise (viewed from above)
(b) counterclockwise (viewed from above)

26.
left to right

28.
(a) left to right


(b) no induced current

(c) right to left

30.
13 mV

32.
(a) 8.0 A


(b) 3.2 A



(c) 60 V

34.
(a) 7.5 kV


(b) when the plane of the coil is parallel to the field

36.

[image: image201.wmf]1.36 H
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40.

[image: image202.wmf]52
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42.
(a) 
 EMBED Equation.DSMT4  
[image: image203.wmf]1.00 k

W





(b) 3.00 ms

44.
(a) 0


(b) 3.8 V

(c) 6.0 V

(d) 2.2 V

46.
(a) 2.00 ms

(b) 0.176 A

(c) 1.50 A

(d) 3.22 ms

48.

[image: image204.wmf]2.44 J
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50.
(a) 
 EMBED Equation.DSMT4  
[image: image205.wmf]2
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(b) 
 EMBED Equation.DSMT4  
[image: image206.wmf]2
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52.

[image: image207.wmf]3100 A, the galvanometer will definitely

 show the induced current

m


54.
(a) Amplitude doubles, period unchanged.
(b) Amplitude doubles, period cut in half.
(c) Amplitude unchanged, period cut in half.

56.
(a) 
 EMBED Equation.DSMT4  
[image: image208.wmf]10

6.2510 J

´




(b) 
 EMBED Equation.DSMT4  
[image: image209.wmf]2.00 kNm



58.
0.121 A, clockwise

60.
6.8 V
62.
1.60 A
64.
(b) 0.750 mA
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(a) 
 EMBED Equation.DSMT4  
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W





(b) 
 EMBED Equation.DSMT4  
[image: image211.wmf]145 

W



 4.
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1.25 A
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, 
[image: image213.wmf]12
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[image: image214.wmf]3,rms3
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 6.
(a) 106 V

(b) 60.0 Hz


(c) 0


(d) 3.00 A

 8.
(a) 141 mA


(b) 235 mA

10.
100 mA

12.
224 mA

14.
(a) 42.4 mH


(b) 
 EMBED Equation.DSMT4  
[image: image215.wmf]942 rads



16.
(a) 184 Hz


(b) 48.6 mA

18.
(a) 194 V


(b) current leads by 49.9°

20.
(a) 
 EMBED Equation.DSMT4  
[image: image216.wmf]78.5 
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(b) 
 EMBED Equation.DSMT4  
[image: image217.wmf]1.59 k

W





(c) 
 EMBED Equation.DSMT4  
[image: image218.wmf]1.52 k

W



(d) 138 mA


(e) current leads the voltage by 84.3°

22.
(a) 
 EMBED Equation.DSMT4  
[image: image219.wmf]109 

W





(b) 367 mA

24.
(a) 653 mA


(b) 1.44 H

26.
(a) 123 nF or 124 nF

(b) 51.5 kV

28.
(a) 0.492, 48.5 W

(b) 0.404, 32.7 W

30.
(a) 
 EMBED Equation.DSMT4  
[image: image220.wmf]24 
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(b) 
 EMBED Equation.DSMT4  
[image: image221.wmf]32 

-W





(c) 0.87 kW

32.
8.00 W

34.
2.05 MHz, 146 m

36.
(a) 480 W
(b) 0.192 W
(c) 30.7 mW
(d) 0.192 W
(e) 30.7 mW
Maximum power is delivered at resonance frequency.

38.
(a) 9.23 V


(b) 4.55 A


(c) 42.0 W

40.
687 V

42.
(a) 29.0 kW


(b) 0.580%
(c) The maximum power that can be transmitted at 4.50 kV is far less than 5.00 MW and it is all lost in the transmission line.
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2.99810 ms
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46.
(a) 
 EMBED Equation.DSMT4  
[image: image223.wmf]45 Vm





(b) 
 EMBED Equation.DSMT4  
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2.7 Wm



48.
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3.7410 W
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[image: image226.wmf]14

5.4510 Hz
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52.
11.0 m

54.
Radio listeners hear the news 8.4 ms before the studio audience because radio waves travel much faster than sound waves.

56.
(a) 116 mA


(b) 1.38 A

(c) 
 EMBED Equation.DSMT4  
[image: image227.wmf]1.08 W, 151 W
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58.
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~10 J


60.
2.5 mH, 
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62.
(a) 0.63 pF


(b) 8.5 mm

(c) 
 EMBED Equation.DSMT4  
[image: image230.wmf]25 

W



64.
(a) 
 EMBED Equation.DSMT4  
[image: image231.wmf]6.0 
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(b) 12 mH
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(a) 
 EMBED Equation.DSMT4  
[image: image233.wmf]536 revs





(b) 
 EMBED Equation.DSMT4  
[image: image234.wmf]3

1.0710 revs
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 6.
(a) 1.94 m


(b) 50.0° above horizontal (parallel to incident ray)
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(a) 
 EMBED Equation.DSMT4  
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1.8110 ms
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(b) 
 EMBED Equation.DSMT4  
[image: image237.wmf]8

2.2510 ms
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(c) 
 EMBED Equation.DSMT4  
[image: image238.wmf]8

1.5610 ms
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12.
(a) 327 nm


(b) 287 nm

14.
25.5°, 442 nm

16.
53.4°

18.
First surface: 
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Second surface: 
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1.0610 s
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22.
107 m

24.
6.30 cm

26.
23.1°

28.
2.5 m

30.
0.40°

32.
4.6°

34.
(a) 24.4°


(b) 37.0°

36.
48.5°

38.
67.2°

40.
4.54 m
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(a) 
 EMBED Equation.DSMT4  
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(b) 
 EMBED Equation.DSMT4  
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(c) See solution.

(d) See solution.
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(a) Any angle of incidence 
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(b) 30.0°
(c) not possible since 
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(a) 
 EMBED Equation.DSMT4  
[image: image247.wmf]0.172 mms





(b) 
 EMBED Equation.DSMT4  
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(c) and (d) Northward at 50.0° below horizontal.
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77.5°

52.
3.79 m

54.

[image: image249.wmf]113

~10 s, ~10 wavelengths
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56.
82

58.
62.2% of a circle
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0.130
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(a) 2.22 cm


(b) 
 EMBED Equation.DSMT4  
[image: image250.wmf]10.0
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10.
20.0 cm in front of the mirror

12.
concave, 
[image: image251.wmf]40.0 cm
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14.
30.0 cm

16.
10.0 cm in front of the mirror

18.
48.0 cm

20.
(a) From 
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 to 
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, the image is real and moves from 
[image: image254.wmf]0.600 m

q

=

 to 
[image: image255.wmf]q

=+

¥

. From 
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 to 
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.
(b) 0.639 s and 0.782 s

22.
(a) 1.50 m


(b) 1.75 m

24.
4.82 cm

26.

[image: image260.wmf]1.50 cms


28.
(a) 16.4 cm


(b) 16.4 cm

30.
(a) 
 EMBED Equation.DSMT4  
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M

=-


 for 
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 only if 
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 (object against lens)
(b) 
 EMBED Equation.DSMT4  
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 for 
[image: image266.wmf]24.0 cm
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[image: image267.wmf]1.00
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 only if 
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 (object against lens)

32.
7.50 cm in front of the lens

34.
5.68 cm

36.

[image: image269.wmf]9 outside the focal point

f


38.
(a) 
 EMBED Equation.DSMT4  
[image: image270.wmf]4.00 m  or  1.00 m
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(b) One image is real, inverted and one-quarter the size of the object. The other image is real, inverted and four times the size of the object.

40.
9.26 cm in front of the second lens, 
[image: image271.wmf]0.370
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42.
(a) –11.1 cm


(b) 
 EMBED Equation.DSMT4  
[image: image272.wmf]2.50
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(c) virtual, upright

44.
(a) 13.3 cm


(b) 
 EMBED Equation.DSMT4  
[image: image273.wmf]5.90
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(c) inverted, virtual

48.
8.0 cm

50.
25.3 cm behind the mirror, virtual, upright, 
[image: image274.wmf]8.05
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52.
(a)  –12.0 cm


(b) –12.0 cm


(c) –9.00 cm
(d) –6.00 cm


(e) –4.00 cm

54.
(a) 10.0 cm in back of the second lens

(b) 2.00 cm, real
(c) 20.0 cm in back of the second lens

56.
(a) 
 EMBED Equation.DSMT4  
[image: image275.wmf]1

0.300 m
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1.20 m
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(b) 0.240 m
(c) real, inverted, and diminished with 
[image: image277.wmf]0.250
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58.
It is real, inverted, and actual size.

60.
(a) 
 EMBED Equation.DSMT4  
[image: image278.wmf]43
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(b) 
 EMBED Equation.DSMT4  
[image: image279.wmf]34
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(c) –3, +4
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(a) 
 EMBED Equation.DSMT4  
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(b) 
 EMBED Equation.DSMT4  
[image: image281.wmf]1.47 m
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2.61 m
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1.5 m
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[image: image282.wmf]2.02 m
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515 m

12.
1.73 km

14.
612 nm

16.
512 nm

18.
233 nm

20.
290 nm

22.
8 (counting the zeroth order)

24.

[image: image283.wmf]2
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26.
99.6 nm

28.

[image: image284.wmf]6-1
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30.
(a) 2.3 mm


(b) 4.5 mm

32.
91.2 cm

34.
0.227 mm

36.
(a) 2 complete orders

(b) 10.9°

38.
(a) 13 orders


(b) 1 order

40.
7.35°

42.
469 nm and 78.1 nm

44.
632.8 nm

46.

[image: image285.wmf]38


48.
36.9°

50.
60.5°

52.
(a) 54.7°


(b) 63.4°



(c) 71.6°

54.
(a) 
 EMBED Equation.DSMT4  
[image: image286.wmf]0
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(b) 54.7°

56.
432 nm

58.
maxima at 0°, 29.1°, and 76.3°
minima at 14.1° and 46.8°

60.
113 dark fringes

62.
(a) 0



(b) 0.25

68.
313 nm
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