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(tan) JBN 5 «(cos) alaill cun g ¢(sin) cuall Aad y o ¢ cililial) Jgaa

Lol gl el ceall JEl g Al el Gl JEI
ool il Ll sl ol el
0° 0.000 0.000 1.000 0.000
1° 0.017 0.017 1.000 0.017 46° 0.803 0.719 0.695 1.036
2° 0.035 0.035 0.999 0.035 47° 0.820 0.731 0.682 1.072
3° 0.052 0.052 0.999 0.052 48° 0.838 0.743 0.669 1.111
4° 0.070 0.070 0.998 0.070 49° 0.855 0.755 0.656 1.150
5° 0.087 0.087 0.996 0.087 50° 0.873 0.766 0.643 1.192
6° 0.105 0.105 0.995 0.105 51° 0.890 0.777 0.629 1.235
7° 0.122 0.122 0.993 0.123 52° 0.908 0.788 0.616 1.280
8° 0.140 0.139 0.990 0.141 53° 0.925 0.799 0.602 1.327
9° 0.157 0.156 0.988 0.158 54° 0.942 0.809 0.588 1.376
10° 0.175 0.174 0.985 0.176 55° 0.960 0.819 0.574 1.428
11° 0.192 0.191 0.982 0.194 56° 0.977 0.829 0.559 1.483
12° 0.209 0.208 0.978 0.213 57° 0.995 0.839 0.545 1.540
13° 0.227 0.225 0.974 0.231 58° 1.012 0.848 0.530 1.600
14° 0.244 0.242 0.970 0.249 59° 1.030 0.857 0.515 1.664
15° 0.262 0.259 0.966 0.268 60° 1.047 0.866 0.500 1.732
16° 0.279 0.276 0.961 0.287 61° 1.065 0.875 0.485 1.804
17° 0.297 0.292 0.956 0.306 62° 1.082 0.883 0.469 1.881
18° 0.314 0.309 0.951 0.325 63° 1.100 0.891 0.454 1.963
19° 0.332 0.326 0.946 0.344 64° 1.117 0.899 0.438 2.050
20° 0.349 0.342 0.940 0.364 65° 1.134 0.906 0.423 2.145
21° 0.367 0.358 0.934 0.384 66° 1.152 0.914 0.407 2.246
22° 0.384 0.375 0.927 0.404 67° 1.169 0.921 0.391 2.356
23° 0.401 0.391 0.921 0.424 68° 1.187 0.927 0.375 2.475
24° 0.419 0.407 0.914 0.445 69° 1.204 0.934 0.358 2.605
25° 0.436 0.423 0.906 0.466 70° 1.222 0.940 0.342 2.747
26° 0.454 0.438 0.899 0.488 71° 1.239 0.946 0.326 2.904
27° 0.471 0.454 0.891 0.510 72° 1.257 0.951 0.309 3.078
28° 0.489 0.469 0.883 0.532 73° 1.274 0.956 0.292 3.271
29° 0.506 0.485 0.875 0.554 74° 1.292 0.961 0.276 3.487
30° 0.524 0.500 0.866 0.577 75° 1.309 0.966 0.259 3.732
31° 0.541 0.515 0.857 0.601 76° 1.326 0.970 0.242 4.011
32° 0.559 0.530 0.848 0.625 77° 1.344 0.974 0.225 4.331
33° 0.576 0.545 0.839 0.649 78° 1.361 0.978 0.208 4.705
34° 0.593 0.559 0.829 0.675 79° 1.379 0.982 0.191 5.145
35° 0.611 0.574 0.819 0.700 80° 1.396 0.985 0.174 5.671
36° 0.628 0.588 0.809 0.727 81° 1.414 0.988 0.156 6.314
37° 0.646 0.602 0.799 0.754 82° 1.431 0.990 0.139 7.115
38° 0.663 0.616 0.788 0.781 83° 1.449 0.993 0.122 8.144
39° 0.681 0.629 0.777 0.810 84° 1.466 0.995 0.105 9.514
40° 0.698 0.643 0.766 0.839 85° 1.484 0.996 0.087 11.43
41° 0.716 0.656 0.755 0.869 86° 1.501 0.998 0.070 14.301
42° 0.733 0.669 0.743 0.900 87° 1.518 0.999 0.052 19.081
43° 0.750 0.682 0.731 0.933 88° 1.536 0.999 0.035 28.636
44° 0.768 0.695 0.719 0.966 89° 1.553 1.000 0.017 57.290
45° 0.785 0.707 0.707 1.000 90° 1.571 1.000 0.000 ©
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Iny = 23026 log y
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(7-1) log (ab) = loga + logb

eiteelll Cyes oog Lab = 107" sSaiss b = 10" 5 a = 107 cilS 3] ¥ g Iiag
adey log (ab) = n + mgloga = n,logh = m,
o el pdasas Sl S log (ab) = n+ m = loga + logh

8-1) log<%> = loga — logh
(9-1) loga” = nloga
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log (ab) = loga + logh
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log (380) = log (3.8 X 10%) = log (3.8) + log (10°).
9 — 7 saclall o9 : 10g3.8 = 0.580 Jgad! ;g
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N 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

1 000 041 079 114 146 176 204 230 255 279
2 301 322 342 362 380 398 415 431 447 462
3 477 491 505 519 531 544 556 568 580 591
4 602 613 623 633 643 653 663 672 681 690
5 699 708 716 724 732 740 748 756 763 771
6 778 785 792 799 806 813 820 826 833 839
7 845 851 857 863 869 875 881 886 892 898
8 903 908 914 919 924 929 935 940 944 949
9 954 959 964 968 973 978 982 987 991 996

b3 1 = log (10) o . 10 = 10!
log (380) = log (3.8) + log (10?)
= 0.580 + 2
= 2.580.

Jidlg
log (0.081) = log (8.1) + log (1072)

=0.908 — 2 = —1.092.
@ilegll cosbiall N osasll sboof ol :desn<oll dulaolly ploall | wlig¥l ey b rlisg
Al 2.670 0,1 funds el pleald . “ quSlell eiyleglll is 7 1is eayy . JliesS 2.670
Dok LeS A Sentl dlalall sic fuasll fody li
log N = 2.670 = 2 + 0.670
= log 10° + 0.670

Al Lol 33 ot Mo 0.670 sgbusy aesyylegd sidl sasdl déyet(1 — T Joadl) I JAasi o3
ot Lo g dic cuss sif saell olé arleg log 4.7 = 0.672 g 10846 = 0.603 (& -, &y
ol Joadl pebaiaasiy 7 jlade ps¥l sasdl I iydl gag . 4.7 5 4.6
Lyas log 4.68 = 0.670
LA Joss 2,180 (g Ll @iyyleglll oLS 13]

logN = —2.180 = —3 + 0.820
=1log107% + log 6.6 = log 6.6 X 107°
aly s3I o S¥ seind saedl Glaell @i)leglll ) Lol W Las¥ LN = 6.6 X 107° /43
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N (6) 6] 4) 3) 2 fB
S
;M-H i VoSN Laad 51) 7.5 5 Sl * 5,01 s &}?ﬁ‘ sdalf A el é)ﬂl
(Les 5187131 (Ll sl A Z s
10.24 min B8 1.008665 1 n (Neutron) 0
99.9885 % 1.007825 1 H Hydrogen 1
0.0115% 2.014102 2 dorD Deuterium
12.33yr B~ 3.016049 3 torT Tritium
0.000137% 3.016029 3 He Helium 2
99.999863 % 4.002603 4
7.59% 6.015122 6 Li Lithium 3
92.41% 7.016004 7
53.29 days EC,y 7.016929 7 Be Beryllium 4
100% 9.012182 9
19.9% 10.012937 10 B Boron 5
80.1% 11.009306 11
20.39 min BT, EC 11.011434 11 C Carbon 6
98.93% 12.000000 12
1.07% 13.003355 13
5730 yr B 14.003242 14
9.965 min BT, EC 13.005739 13 N Nitrogen 7
99.632% 14.003074 14
0.368% 15.000109 15
122.24s Bt EC 15.003065 15 (@) Oxygen 8
99.757% 15.994915 16
0.205% 17.999160 18
100% 18.998403 19 F Fluorine 9
90.48% 19.992440 20 Ne Neon 10
9.25% 21.991386 22
2.6019 yr B8, EC,y 21.994437 22 Na Sodium 1
100% 22.989770 23
14951 h B .y 23.990963 24
78.99% 23.985042 24 Mg Magnesium 12
100% 26.981538 27 Al Aluminum 13
92.2297% 27.976927 28 Si Silicon 14
157.3 min B .y 30.975363 31
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(gl 3 (ol sladl A Zles
100% 30.973762 31 P Phosphorus 15
14.262 days B~ 31.973907 32
94.9% 31.972071 32 S Sulfur 16
87.38 days i 34.969032 35
75.78% 34.968853 35 Cl Chlorine 17
24.22% 36.965903 37
99.600% 39.962383 40 Ar Argon 18
93.258% 38.963707 39 K Potassium 19
0.0117% 39.963999 40
1.277 x 10%yr B, EC,y,B"
96.94% 39.962591 40 Ca Calcium 20
100% 44.955910 45 Sc Scandium 21
73.72% 47.947947 48 Ti Titanium )
99.750% 50.943964 51 v Vanadium 23
83.789% 51.940512 52 Cr Chromium 24
100% 54.940363 55 Mn Manganese 25
91.75% 55.934942 56 Fe Iron 26
100% 58.933200 59 Co Cobalt 27
5.2708 yr B,y 59.933822 60
68.077% 57.935348 58 Ni Nickel 28
26.223% 59.930791 60
69.17% 62.929601 63 Cu Copper 29
30.83% 64.927794 65
48.6% 63.929147 64 Zn Zinc 30
27.9% 65.926037 66
60.108% 68.925581 69 Ga Gallium 31
27.5% 71.922076 72 Ge Germanium 32
36.3% 73.921178 74
100% 74.921596 75 As Arsenic 33
49.6% 79.916522 80 Se Selenium 34
50.69% 78.918338 79 Br Bromine 35
57.00% 83.911507 84 Kr Krypton 36
72.17% 84.911789 85 Rb Rubidium 37
9.86% 85.909262 86 Sr Strontium 38
82.58% 87.905614 88
28.79 yr B~ 89.907738 90
100% 88.905848 89 Y Yttrium 39
51.4% 89.904704 90 Zr Zirconium 40
100% 92.906378 93 Nb Niobium 41
24.1% 97.905408 98 Mo Molybdenum 42
42 % 10°yr By 97.907216 98 Tc Technetium 43
31.55% 101.904350 102 Ru Ruthenium 44
100% 102.905504 103 Rh Rhodium 45
27.33% 105.903483 106 Pd Palladium 46
51.839% 106.905093 107 Ag Silver 47
48.161% 108.904756 109
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(Leie 55 13)) (Rl plad)l A 7 s
28.7% 113.903358 114 cd Cadmium 48
441 X 10" yr 95.71%; 3~ 114.903878 115 In Indium 49
32.58% 119.902197 120 Sn Tin 50
57.21% 120.903818 121 Sb Antimony 51
>5.6 X 102 yr 34.1%; 88 129.906223 130 Te Tellurium 52
100% 126.904468 127 I Todine 53
8.0207 days By 130.906124 131
26.89% 131.904155 132 Xe Xenon 54
>3.6 X 10yr 8.87%: 88~ 135.907220 136
100% 132.905447 133 Cs Cesium 55
11.232% 136.905821 137 Ba Barium 56
71.70% 137.905241 138
99.910% 138.906348 139 La Lanthanum 57
88.45% 139.905434 140 Ce Cerium 58
100% 140.907648 141 Pr Praseodymium 59
27.2% 141.907719 142 Nd Neodymium 60
17.7 yr EC, «a 144.912744 145 Pm Promethium 61
26.75% 151.919728 152 Sm Samarium 62
52.19% 152.921226 153 Eu Europium 63
24.84% 157.924101 158 Gd Gadolinium 64
100% 158.925343 159 Tb Terbium 65
28.2% 163.929171 164 Dy Dysprosium 66
100% 164.930319 165 Ho Holmium 67
33.6% 165.930290 166 Er Erbium 68
100% 168.934211 169 Tm Thulium 69
31.8% 173.938858 174 Yb Ytterbium 70
97.41% 174.940768 175 Lu Lutetium 71
35.08% 179.946549 180 Hf Hafnium 72
99.988% 180.947996 181 Ta Tantalum 73
>4 X 108 yr 30.64%; « 183.950933 184 W Tungsten (wolfram) 74
435 x 10"0yr 62.60%; 3~ 186.955751 187 Re Rhenium 75
15.4 days B .y 190.960928 191 Os Osmium 76
40.78% 191.961479 192
37.3% 190.960591 191 Ir Iridium 77
62.7% 192.962924 193
33.832% 194.964774 195 Pt Platinum 78
100% 196.966552 197 Au Gold 79
16.87% 198.968262 199 Hg Mercury 80
29.9% 201.970626 202
70.476% 204.974412 205 T Thallium 81
24.1% 205.974449 206 Pb Lead 82
22.1% 206.975881 207
52.4% 207.976636 208
223 yr B 7.« 209.984173 210
36.1 min By 210.988731 211
10.64 h B .y 211.991887 212
26.8 min By 213.999798 214
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(leiis 1S 131) (atdi pladl A AT
100% 208.980383 209 Bi Bismuth 83
2.14 min @y, B 210.987258 211
138.376 days a, v, EC 209.982416 210 Po Polonium 84
164.3 us @,y 213.995186 214
15s o, B 218.008681 218 At Astatine 85
3.8235 days @,y 222.017570 222 Rn Radon 86
22.00 min B,y a 223.019731 223 Fr Francium 87
1600 yr a,y 226.025403 226 Ra Radium 88
21.773 yr B .y« 227.027747 227 Ac Actinium 89
1.9116 yr a,y 228.028731 228 Th Thorium 90
1.405 X 10"0yr 100%; e, y 232.038050 232
3.276 X 10*yr a,’y 231.035879 231 Pa Protactinium 91
68.9 yr a,y 232.037146 232 U Uranium 92
1.592 X 10° yr @,y 233.039628 233
7.038 X 108 yr 0.720%; e, v 235.043923 235
2342 X 107 yr @,y 236.045562 236
4.468 X 10%yr 99.274%; o, y 238.050783 238
23.45 min B,y 239.054288 239
2.144 x 10°yr @,y 237.048167 237 Np Neptunium 93
2.3565 days By 239.052931 239
24,110 yr @,y 239.052157 239 Pu Plutonium 94
8.00 X 107 yr o 244.064198 244
7370 yr o,y 243.061373 243 Am Americium 95
1.56 X 107 yr @,y 247.070347 247 Cm Curium 96
1380 yr a,y 247.070299 247 Bk Berkelium 97
898 yr @,y 251.079580 251 Cf Californium 98
471.7 days o, ECy 252.082970 252 Es Einsteinium 99
100.5 days a,y 257.095099 257 Fm Fermium 100
51.5 days a,y 258.098425 258 Md Mendelevium 101
58 min a, EC 259.10102 259 No Nobelium 102
3.6h a, EC, fission 262.1097 262 Lr Lawrencium 103
10 min fission 263.11831 263 Rf Rutherfordium 104
345 a, fission, EC 262.11415 262 Db Dubnium 105
21s a, fission 266.1219 266 Sg Seaborgium 106
0.445 a 264.1247 264 Bh Bohrium 107
9s @ 269.1341 269 Hs Hassium 108
0.07s o 268.1388 268 Mt Meitnerium 109
0.06 ms «@ 271.14608 271 Ds Darmstadtium 110
1.5ms a 272.1535 272 Uuu 111
0.24 ms a 277 277 Uub 112
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~150 m/s? (1) .57
o ()
.1.3m .59
14 m (o) .61
394 m ()
31 m/s .63
.8.8 min (i) .65
7.5 min (2)
4.9 m/s-5.7m/s, 6.0 m/s .67
Al e ) 20X L -6.9m/s
29.0 m .69
5.1 x102m/s2 .71
3.3 min; 5.2km, 23.35s,0.61 km .73
.88 m/s (1) .75
27 s (w)
1590 m ()
365 (5)
=177 m/s (=)
545 (s)
(1 .77

23 s (v)

3.0 m/s? (=)

67 m/s ()
18 m/s .79
2.9 ,2, /min, 0.44 m/min.81
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.0.2%,0.7% (=)
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53
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4.3 m/s (1)
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2.7 min
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.7.41 m/s2 (1)
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~ 11 hr .27

.8 x 104 cm?3 .29

4 x 108 kg/yr .31

Lo 095 of 05 ()
Lo 565 ol 0S¢ (=)

.aa8, 50,000 .35

2% 104 m .37

e ol wesar 1012 (1) .39
- 09 9l vedar 100 (=)
099 9l 0gsen 107 (=)
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1.29 x 1°N (&)
47.0N (i) .19
17.0N (o)

ON (=)

Fou £ 21

(=) ()
1.41 x 10°N .23
63N, 31N (1) .25
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76° .33
481 m () .35
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974 m/s (=)
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gost]
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17 km (%)
1.41 m/s .43
1.24 m/s (1) .45
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.67 m (1) .47
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ol Jlesk 42.2°.49
114 km/h .51
.6.2°.53
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180's, 4.8 km; 21.2's, 0.56 km .59
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.49.6° .65
. 39¥1 g0 66°. 63 m/s .67
108 m/s - 11.0 m/s .69
36 m/s (1) .71
20 m/s (o)
1.0 m/s,97° .73
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4 Jaidll

J5.0N |1

115 x 103N .3

196 N.196 N (i) .5
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2.2x103m (1) .73
5.4 %x 103N ()
3.8x 103N (=)
6 = tan™' mMR}ZEarth/MEarth Dlz\/[ (i) 15

S5 x 108 kg (&)

(8 x10%)" (=)
5.07 x 103s .77
.26.9 m/s .79
2.6%x109.5.2 x 1039 juoidans 81
.3.86 x 103 m/s (i) .83
4.36 x 104s (&)
~12 h (1) .85

1.8 x103m (&)
.5 x 105 N.m%/kg? .87
A 3.8 x 10-10N .89
1.6 x 104 m/s2 91

(1 — pusRg/v3) .93
(1 + g v%/Rg)’

(1 + Rg:“«s/v%) .
(1 — pyvi/Rg)

Umin = Yy

Umax = W

6 Juaidll

727 x10°7 .1

9.2x10%] (1) .3

S52x10° 7 (@)

4.9 x10%] .5

1,10 Mg (1) .9

.10 Mgh (o)

S5.0x10°7T .11

8.4 x10%7J.13

484 m/s .15

~1.64 x 108 .17

44 m/s .19

2.25 .21

11N .23

.3.24 x 10°N (1) .25
9.83 x 10°J (o)
713 x 104 ] (=)
~6.14 x 10*J (5)
8.31 m/s (=)

8217 .27

8.1 x 10* N/m .29

9.2 x10°7 (1) .31
9.2 x10°J (o)
o2 (=)

0.7 m> asbatlcats 13 %1% 1.4 m .33

5.14 m/s .35

9.2 m/s (1) .37

~0.31 m (o)

5.3x 102N, 2.6 x 102N .89
5 Juadll
1.42m/s2 (1) .1
355N (w)
597 x 107 m/s%,3.56 x 102N .3
ansial
09gs .5
B3 T3N3G) 7
9.61 N (=)
25m/s g .9
.30.4 m/s, 0.403 rev/s .1
.8.5m/s .13
Al rpm .15
3.38 x 10*rpm .17
.0.22 .21
47r2f2(m1r1 + mzrz), 47r2m2r2f2 23
3.5x 103N, 5.0 x 102N .25
1.27 m/s (1) .27
3.05 m/s (w)
21.0 kg, 21.0 kg (i) .29
206 N, 252 N (=)
4.4 m/s? 31
3.9kg 0.1 kg .33
2.02x107m .35
4.38 x 107 m/s2 .37
‘Al 35,0 955 3.2 x 108N .39
6.4 x 102 kg .41
.6.32 x 10° m/s .43
.10s /rev .45
.7.90 x 10° m/s .47
2.0 x10%s, 7.1 x 10*s .49
eadl g5 21 N (1) .51

el e 132y 2.0 X 102N (&)

5.4 x 102N (1) .53
5.4 x 102N (o)
7.2 x 102N (=)
3.6 x 102N (5)
ON (L)
5.4 x 10 kg/m?® (0) .55
.1.62 x 10" m .57
2690 x 106 km ess gisks .59
.1.90 x 1027 kg (1) .61
1.90x1027kg, 1.89x1027kg (o)
1.90 x 1027kg . ess
671 x10°km, 1070 x10°km .63
1880 x 10°km
9.0d .65
2.64 x 106 m .67
.0.344% .69
A 2.6 m/s2 .71

.1.74 m/s?, 22.6 N, 20.9 N .35
0.98 (1) .37
0.91 (2)
7.8 m/s? .39
.73 N, 0.59 41
() .43

i ¥ ()
3od a3l Sy of com (=)
LISE Y
A0 N 45
4.1 m .47
~7.4 m/s? .49
.0.40 .51
1.2 m (7) .53
1.6s (w)
101N, 0.719 .55
.0.58 (i) .57
S5.7m/s (&)
A5 m/s (=)
.0.36 .59
5.3 x 102N .61
(mysing — m,) (1) .63
(ml + mz)

Soindl Jasel M sin6> my ()

8

seimall SLel I m sing < m,
1.3 x 102N .65
1.3 m.67
1.54 x 10°N .69
A6 m/s (1) .71
A3 m/s (&)
3.8 m/s ee.73
.82 m/s .75
5.9°.77
.39%1 596 940 N,79° .79
.9.43 x 10*N (i) .81
1.33 x 10*N (o)
1.33 x 10*°N (=)
.12 m/s .83
A5 N (10 1b) (1) .85
37N (8.41b) (w)
Lagos cosisy Loaie pud (=)
4.1 m/s2, 3.2 m/s? (i) .87
4.1 m/s?, 3.2 m/s? (&)
3.5 m/s? (=)



(1) .75
F(N)
600
400
200
0 } } } } f T t{ms)
0 05 10 15 20 25 3.0
.0.93N.s (o)

4.2 x10° kg ()

6.7 x 10° m/s .77
~4.4m/s, 4.0 m/s () .79
2.0m (&)

-29.6 km/s .81

8 Juadll

.0.52 rad, n/6 rad (i) .1
.0.99 rad, 197/60 rad (<)
.1.57 rad, n/2 rad ()
.6.28 rad, 2m rad (»)
.7.33 rad, 7n/3 rad ()
53x10°m .3

7.4 %10°m .5

2.6 x 102 rad/s (1) .7

46 m/s, 1.2 x 10* m/s? (w)
1.99 x 107 rad/s (1) .9
1.27 x 10 rad/s (o)

3.6 x 10*rpm .11

/o, =R/R .13

2.8 x 10*rev .15

4.0 x 10'rev/min? (1) .17
4.0 x 10'rpm (o)

-0.42 rad/s? (1) .19

210s (o)

~4.1 rad/s? (1) .21

71.6s (o)

41 m-N (7) .23

29 mN (o)

cdcbwdl oylae mg(L,-L ) .25
1.81 kg-m?* .27

.0.94 kg.m?(i) .29

2.4 x107mN (2)

.6.1 kg-m? (1) .31

.0.61 kg-m? (&)

go9eall ;631 (=)

20N .33

.62 m-N .35

993 rev, 10.9 5 .37

.92 rad/s*(i) .39

7.9 x 10* N (o)

Coa¥l ye 15ey 6.9 X 10°m/s .13
028l e laey 4.7 < 10° m/s
5.9 %108 (o)
2.0 kg.m/s (i) .15
5.8 x 10°N (o)
buedl 950 2.1 kg.m/s .17
3.8 x 102 kg.m/s (1) .19
~3.8 x 10%kg.m/s()
3.8 x 10 kg.m/s (=)
5.1 x 102N (5)
.69 m .21
e 1.00 m/s g5 2.00 m/s .23
Leads 0.88 m/s 4 2.23 m/s .25
il 8,50 Aulan¥l AS,4 sl
.3.62 m/s, 4.42 m/s (i) .27
4.0 x 10* kg.m/s (o)
4.0 x 102kg.m/s
0.35m, 1.4 m .29
v = V2 31
~M/(m + M) (i) .33
~0.96 (&)
.23 m/s .35
e=\n/n-37
Legd<s 1.7 m/s (i) .39
~2.1m/s, 7.4 m/s (=)
Jease 4,3 m/s ,0 ()
Jedee pe 2.8 m/s, 0 (5)
Jeaee 2 -4,0 m/s, 10.3 m/s (o)
sl Al dnwidh A, 6.7 m/s 41
.60°
141° .43
.39.9u .45
6.5 x 10" m .47
acastt (1,040 m, —1.04 m) .49
obadl 55,0
aygldl A amait(1.27,0.97) 51
aald] sl
ce ) ST A< o0 17% .53
231 21.7 cm 5350 7.6 cm .55
¥l 55,0 50 4.66 x 105 m .57
24.8 cm .59
A ool sy vm/(m + M) .61

R I
.0.194 m/s (i) .65
8.8 x 10°N (o)

mg =3m .67

4.00 m .69

3.8 x10°m/s .71
2.5 % 105 m/s (1) .73
1.7 %1077 (o)
0.197 ()

8.3 m/s (1) .39

3.64m (o)

%mvz + %kx2 = %kx(z) 41

26 m/s, 12 m/s, 20 m/s .43
12 Mg/h .45

5.3 x1007 .47

21 m/s (1) .49

2.4 %x10°m (o)

25% (1) .51

S.4m/s (o)

o st S wge Byl (=)
.23 m/s .53

.0.40 .55

1.1 x 10° km/h (1) .57
2x10°N (o)

5.5 x10*°N .59

.0.10 hp (=) .61
2.2x10*W, 3.0 x 10" hp .63
480 W .65

1.0 x10°W .67

.18° .69

9.0x10*W .71
1.5x10°7.73

2.51 (1) .75

11 mg ()

5 mg (=)

.mg (s)

V2L (1) .77
VizgL (5)

2.5x10°) (1).79

23 m/s (&)

.-1.56 m (=)

4.0 x 10" m/s (1) .81

3.0x10°W (o)

1.4 %x10°m (7) .83

1.6 x 102 m/s (o)

4.2 x 10*N .85

3.9 x10°W .87

2 k.89

4.6s .91

1 x102m/s (1) .93

A4 x10"W (o)

7 Suadl)

.0.24 kg.m/s .1

slall g 4.40 x 10° N .3
AW 6.0 x 107N .5
126 m/s .7

8x10°N.F,, >F ~7x10°N.9

4.2 x10°m/s .11



< 121 (1) .69
> 120 ()
Sl F =33 x10°N (1).71
Jiwl F_ =23 x 10°N
h 0.65m (o)
1.2m (=)
F_=1.0x10*N .73

E}

F_=19x10*N

dslis Basg JSI bgall loswgia .75
.= 4.5 x 10°N/m?

3.5 x 10* N/m? (1) .77
dokaell ;uSs Ligaw (w)
s ot 8.2 X 108 N/m? (=)

Ldolaell
.2.34 m .79

10 J=dll

3% 101 kg .1
5.8 x 10%kg 3
.0.8477 .5
7% 10" N/m? (1) .7
2 % 105 N/m? (o)
47 % 105N (7).9
47 % 105N (2)
22x10°kg .11
A3 m .13
1.60 x 10*m .15
9.6 x 105 N/m? (1) .17
98 m (o)
1.41 % 10° Pa (1) .19
9.8 x 10° Pa (o)
1.06 x 10° kg/m?®, 3% _Lei .21
.0.199 .23
920 kg 25
3¥gd of ayas 27
7.4 x 105N (1) .29
1.0x 10°N (o)
11,03 % 10° kg/m? (1) .31

Pliquid — (u)
Pobject(mobject - mapparent)/mobje.ct
.0.105 .33
.0.90 m/s .35

4.4 x10°s (5.1 days) .39
5.6 x 107 m’/s .41

1.9 x 10°N 43

9.7 x 10*Pa (= 0.96 atm) .45
.0.24 m/s (<) .47

2Vhy(hy — hy) (1) .49
hi=hy — h (o)

0.78 N (1) .23
0.98 N (L)
552N, 63.7N .25
.0.50 .27
1.0 x 102N .29
9.9 x 10>°N.31
2.7 % 10°N .33
2.40 35
Job oo 1724 9oty eai (o) 37
gl
D= 3=(L)
2i -

=1
gl 35 ()

2.0 x 105 N/m? (1) .39

4.1 %10 ()

1.4 x 105 N/m? (i) .41
6.9 x 107 (o)
6.5 % 10°m (=)

9.6 x 106 N/m? .43

(-2 x 10%)%.45

cdebwdl oylac 1.1 x 10° m-N (1).47

Sttt (o)
tFwall

71wall C l
mg

393 N (i) .49
celowl (o)
4.4 x10°m? (1) .51
2.7x10% m (<)
1.2 x102m .53
12 m .55
2.94 x 10" kg, 2.29 x 10! kg .57
MgNVR/(2R = h) (1) .59
MgVh(2R = h)/(R = ) (L)
(1) .61

Fowe

32.0 cm |

7»| |< 2.0cm lnf
T g
B

F_=37x10°N ()

F_=42x10*N
- .mg =49N

8.3 mN (=)

.29° .63

7.7 % 10%m .65

.0.29 mg (1) .67

.0.58 mg ()

390 60° ¥ dbhaill i 1Zae] ()

oyl blas sie 3S¥

oo Mmoo 4
(my + my + 1/r%) &= dr=0.
P (2 — my)
1=0 (my + my) 8-

1.40 x 10* ] .43

567 .45

1.42 x 10*J .47

3.22 m/s .49

.2.64 kg.m?/s .51

ot sl S yeaall sl (1) .53
1.6 (&)

coew gk o< 0.77 kg.m? .55
Lo 3570 g Lgacl)s

14 kg.m?/5(1) .57

~2.7m'N (o)

.w/2 .59

1.2 rad/s (i) .61

1.8x10° ), 1.1 x 10° J (&)

5 x 102 radss, 2 x 10*KEi .63

(2.7 x 1071%)%.65

.-0.30 rad/s .67

8.21 x 10 .69

53 m-N .71

./, =N,/N, (1) .73

4.0 (&)

1.5 (=)

25min (=) 2.2 x 10°rad/s (w) .75

4.3 m(1).77

S5.2s(w)

Mg\ 2Rh — W/(R — h).79

aelyd edlace yo 2.8 MmN .81

7.8 kg.m?/s (i) .83

3.9 mN (o)

2.9 rad/s (=)

2.7R - 1.7r .85

9 Juadll

F, oodcludlolacd’t, 1120°430N .1
6.52kg .3

J1.1x103N 5

S5.8x10°N,8.1 x 10° N .7
cdeAl e 2.3 m (1) .9

el e 2.5 m (o)
2.6x10°N, 3.1 x 10N .11
.0.32m .13

6.1 x10°N, 5.9 x 10N .15
34.6N .17

9.05%x10"'m .19

4.25 x 102N (i) .21

425 x 102N, 3.28 x 102 N (o)




3.2 x102m (1) .69

1.5 m (&)

1.8 x 10* N/m (1) .71

0.71 s (w)

220 Hz .73

1.22 £(7).75

0.71 (<)

(.77
G:784Hz,1180Hz;A:880Hz
1320 Hz;

;1.26 ()

;112 (=)

.0.794 (5)

3.0m/s (1) .79

5.0 x 10° m/s? (o)
A=4L/2n-1),n=1,2,3, ... .81
sabay Joley Jobol dpas¥l 5,20l .82
N+ lk/mg

dnull gedns yl<o 3o 6.44 m .85
EAY

.0.40 s .87

12 Juail)

3.4 x10°m .1

A7 cm - 17 m (7).3

3.4 x10° m (&)

S5m .5

8% (1) .7

4% (=)

.63 dB .9

114 dB .11

9 x10°W(1).13

e 1 x 107 (&)

122 dB, 114 dB (i) .15

¥ ()

1.3 .17

4.19

.25 dB .21

107 (1) .23

10" ()

76.6 Hz, 230 Hz, 383 Hz, (i) .25
536 Hz

,153 Hz, 306 Hz, 459 Hz (o)
.613 Hz

8.6 mm - 8.6 m.27

.0.18 m (i) .29

A1 m (&)

440 Hz, 0.78 m ()

-2.6% .31

.0.583 m (i) .33

171 m (o)

.55 Hz (i) .35

2.0 x 10> m/s (<)

doasles dess 248 (1) .37
Lduaslys does 249 (o)

.0.490s, 2.04 Hz (i) .23
.0.231 m (&)

37.9 m/s? (=)

y=(0.231 m) sin (4.08 zt) ()
3317 (=)

114 N/m, 19.4 m .27

.0.99 m .29

1.8 (7) .31

Jasidl gy o ()

0.7 mm gy Jgaidl Jobo pnay .33
~11° () .35

15° (<)

15° (=)

.1.31 m .37

1.4 x 103 m/s(i) .39

A1 x10°m/s (o)

5.1 x10° m/s (=)

0.35s .41

2.1 x10°m .43

0.99 m 45

4.6 x 10° W/m? (1) .47

2.3 %10 W (o)

1.73 .49
(1 .51

(=)

LS 4.Sy> dilkl (=)
.441 Hz .53

9.7 x102m .55

.290 Hz, 580 Hz, 870 Hz .57
1.3 kg (1) .59

.0.32 kg (<)

5.2 %107 kg ()
1.1 m/s .61

.25° .63

44° .65

.10 min .67

(gelasdl 5331} 0.13 = sundt a3l 51

9.9 x 10* Pa .53

.0.9 Pa/cm .55

copdan g ggé cliat, Re = 2500 (1) .57

coang ggd clisy Re = 5000 (o)

3.6 x 10?2 N/m .59

oS aliS sl 8.3 x 10°kg ¥ .61
Lglot

0.75 m (i) .63

0.65m (o)

0.24 m (=)

150 N - 220 N .65

.0.047 atm .67

.0.6 atm .69

0.142m .71

1.3 x10°N .73

1.1m.75

.0.33 kg .77

A1 W79

4.6 m .81

9.1 m/s (1) .83

0.26 L/s (w)

.0.91 m/s ()

4.0 x 10* m?/s .85

4.2 x 103 Pa-s .87

11 Juaill

0.72m .1

1.5Hz 3

3.8Hz .5

.0.16 N/m (i) .7

2.8 Hz (v)

2.5m/s (1) .9

£1.6 m/s (&)

1.87 ()

x=(0.13 m) cos (6.0xt) (5)

+3x.11

6.0 x102m (i) .13

0.58 m/s (w)

4.2 x 10> N/m () .15

3.3 kg (o)

£0.707 4 .17

.y =(0.18 m) cos(2nt/0.65 s) (1).19
0.16 s (o)

1.7 m/s (=)

¥l ddaas aie 17 m/s? (5)
0.38 m (i) .21

.1.03 Hz (&)

0.967 s (=)

0.927 (5)

S5.1x1027, 0.86 ] (=)



6% s Ja, 97
3.0kg .99

14 Joadll

1.0x107J .1

1.0x 1077 (1) .3

2.9 kWh (o)

e J<I 50.29 ¥ (=)

220 kg/h .5

.100 kcal .7

2.0 x10°J/kg.C°.9

401°C .11

(1.9 x 10%°C .13

42555 .15

2.3 x10% J/kg.C° .17

.0.32C° .19

5.0x 1007 .21

1.3 kg .23

.9.90 x 10°%kg .25

4.7 x 10° kcal .27

.12 < 10* J/kg .29

1.7g .31

83 W .33

95 W (1) .35

33 W (o)

slens 23 37

(1.6 x 10%°C .39

.10°C 41

o _ A(Tnl — ) (L) .43
! > li/k;

=1

.5Ls 6.4 .45

A4 x 100 ] .47

3.2 x 10 W (1) .49

A1 < 10° W/m? (o)

.0.80°C .51

46 W (1) .53

13 x 100 W (&)

Jazo 50 9% gou Las 20 W .55

asiaiy ol o G 81,3

A4 Ce (1) .57

cdolal jguass o3 (o)

4.1 g/h .59

1.2 x 10" (4) .61

Qsyn = 1.3 X 10* Ointerior (*—')

Ay ade Hlbaadly sl o alds .63

Ul ALS gobuns cosy 100°C 5,141

Gbadl ALS e

5.7 %107 (0.57% asb;) () .17
6.1 cm () .21

(BHg - Bg]ass) AT (n_’)

3.5 x 10" N/m? .23

27°C (1) .25

4.3 x10°N (o)

~459.67°F .27

.1.07 m? .29

.1.43 kg/m? .31

14.8 m® (i) .33

.1.83 x 10° Pa (o)

.2.40 x 10* Pa .35

37°C .37

.3.43 atm .39

2.69 x 102 molecules/m® 41

Jee T %107 (7) .43

g 4 X 10% ()

.Q.u.é.i/;é)-? 19 .45

6 x 10° m/s .47

.899°C .49

.25.9°C .51

3.9 x10*°m/s .55

.3.34 x 10° m .57

b gl s (1) .61

S511atm = P = 73 atm, (w)

—56.6°C =T =< 31°C.

.14°C .63

.91°C .65

1.1 x 10° Pa .67

3.1 kg .69

0.28 s, Vgiffuse = 5.4 X 10 m/s, .71

Vpms = 3.1 X 107 m/s,

Vdiffuse/ Urms = 1.7 X 1077,

Jel (1) .73

(1.7 x 10%)% (=)

.0.21.75

260 m/s, 4 x 1022 atm .77

i ¥ 11 L .79

.1.29,1.65 .81

ss7> 1.1 x 10% .83

delw 15 .85

.0.66 x 10° kg/m?, -3.5% .87

1.6 x 107 ¢cm .89

220 x 10° L () .91

.92 min (o)

.30 min ()

3,5/ 6.8 .93

1.7 x 10% Pa (1) .95

7.0 x 10? Pa (&)

Vobulb

oL =
wr}

.+0.50 Hz .39

.28.5 kHz .41

3.0 Hz .43

Jy— 438 Hz 4 444 Hz 45
,fo=437THz 4 445 Hz
Sy~ VHz 4 7Hz

.130.5 Hz, 133.5 Hz (1) .47

2.2% o g4y 2.3% 5 sl (@)

.1690 Hz (i) .49

1410 Hz (%)

2087 Hz 42091 Hz (i) .51

.2870 Hz 43550 Hz (%)

.3750 Hz 4 16,000 Hz ()

.4.32 x 10* Hz .53

.2 Hz .55

.0.171 m/s .57

110 m/s (7) .59

260 m/s (=)

120 () .61

0.48° (o)

.0.35.65

57 Hz,69 Hz,86 Hz,110 Hz, (i) .67

170 Hz

.88 dB .69

A5 W .71

.50dB .73

2.8 x 10> m/s, 48 N (i) .75

0.195 m (o)

.880 Hz, 1320 Hz (=)

7.4 x10°N .77

.504 Hz .79

17 m/s .81

.2.84 m .83

.2.29 x 10° Hz .85

11.5m .87

.34 Hz, 43 Hz, 61 Hz .89

106 .91

.17 km/h .93

13 Juadl)

5,5 3.3 x10%2 .1

200C (1) .3

.3300°F (o)

S°F () .5

-26°C (o)

4.3 x10°m .7

8 x102m.9

981 kg/m* .11

5.12mL .13

.=140°C (i) .15

.180°C (L)




glasdl o3l 1.32 x 10" m/s* .27
JLE ol3¥ uSles
.29

Geix 6.54 x 10719 N/C 31

4.70 x 10 N/C at 45° .33

St L1y 4kQxa 35
(7 -a )?

=
%240° (i) .37

0 330 ()

T 1/4.39

7.49 x 106 m/s (i) .41
1.28 x 10 C .43

1.1 x 105 N.m%/C (i) .45
0 (<)

1.15 x 10 C.47

0 (1) .49

;0 (2)

3.27 x 10° N/C (=)
8.74 x 10> N/C (5)
sl Gl pud (—a)
4.6 x 101N (i) .51
7.1 x 109N (o)

6 x 10° N (=)

1/3.5 x 10°) .53
Il 6.8 x 10° C .55
09ASI¥ aisd 1.0 x 107 57
2.1 x 10 m .59
0.115 m (i) .61

2.14 x 10%s (o)

wNC— 08I0
e 3.00-cos(12.50)°

5x 107 C .65
wrgo. 1.8 x 107 C.67

-7.0x 108 C .0 C .69

d
x=——=241d .71
\/5-1

ritae i, -7.66 x 10°C .73

17 Juadll

42 x1047.

3.7 x105 7,23 x10*eV.
3.8 x10* V/m .

3.0x 102 m.

7%x10°m.

O ] D W=

.250°C .27

5.7 .29

=21°C .31

76 L .33

~1.5 x10* J/K .35
~1.22 x 10° J/K .37
.0.15J/K .39

435 X 10—2J/TK 41

1.1J/K .43
19 (1) .45
1/18 (o)
5716 (i) .47
1/64 (o)
1.32 x 10° kWh (i) .49
7.09 x 10* kW (o)
plasy Jouy raall I e 51
AL aelasIl yo el
4.0 x10%J/5 (1) .53
1.6 x10° J/5 (o)
220 s (=)
.0.077 (1) .55
A45°C (1) .57
0.58 J/K (&)
.0.24 .59
3P+ Pa)(Ve = Vi) (1) .61
PaVe = Va) (@)
Pe(Ve = Va) (=)
53¢ (1) .63
T7713/kg K (o)
200 7J .65
180 W .67

16 Jdll

13N .1
2.7x10°N .3
55x10°N .5

4,88 cm .7

5.4 x107C .9
q,-9,= 0.5Q. () .11
4,70, ¢,= 0, (%)
dglell discddl 13

oAl ddasdl asddl (83.7 N, 90°

il dise s 837N 210° Lt
83.7N. 330" el I

@l 35,0 55, 2.96 x 10" N .15
F,=0.30 N ar 265°F,= 0.26 .17

Nat 139°F = 0.26 N ar 30°

30, s3L-0, 50040 0,0.371.19
69.9 x 10°C.22.1 x 10°C (i) .21
104.4 x 10°C (o)

-14.4 x 10C

o 3.78 x 106N .23

LLi 9.5 x 105 N/C .25

3.1x1077 (1) .65
33x10°s (o)

15 Jail)

0T(0).1
3.40 x 10° T (&)

L)
|
|
|
|
|
—————— +
|
|
|
|
|
|

P (atm) 5
50T
4.0 T
30T i
20T c
1.0 ___| B I
' I I ——+—V (L)
0 1.0 2.0 3.0 40 5.0
01307
1850 T (»)
rise (=)
~4.0x10°K .9
(a c).11
—V (m3)
10

2,73 x 1037, 4.10 x 10° J (2)
410 x 10° T (5)
257 (1) .13
637(2)
957 ()
-1207 (5)
-157 (=)
162 W .15
.0.28 .17
.0.23 .19
1.6 x 103 J/h .21
440°C 23
9.0 x 10> MW(MJ/) .25



2.9 x10%m .59

e ST debla 53,1200 $ .61

1/4 .63

3.8 x10° m .65

1500 W (1) .67

12A (<)

2:1.69

26 Q (1).71
265 (2)
i 0.17 (=)

2.58 x 10*m,38.8 m .73

s93em 1.4 x 101275

1.8 x10* m .77

[,=033A1,=33A().79
R,~360Q.R,~3.6Q ()
0,=12%x10°C ()

0,~ 1.2 x10*C

E=E,=14x10°] (5
B (=)

1.34 x 10+ Q .81

2200°C .83

19 Jaill
841V ().1
8.49 V(o)
0.048Q.0.11Q .3
960 Q.60 Q.5
93V.7
2820 Q (1) .9
300 Q (v)
Alsdl Sle lgees 720 Q11
360 Q .sledl e Lg2as 80 Q
o st Ao giletll e oliih)
Al e o) 160 Q(aw
(AL zo s5ladl e
14V ().13
28 Q.69 Q (o)
27Q .15
840 Q (1) .17
Vo™ 6.7V (2)
80: V820 - 53 V
s V.V, (1) .19
Ja V.V,
2o ‘Il‘lz (s_v)
Jay L, 1,
slay (=)
I, =0117A 1 =0 :4 (5)
I,=1,=0059A
I, =0.132 A 1as,
L=1+=1=0044 A s

2

Vé

9x10m % .67
237 (1) .69
3.4 x 105 W (o)
1.03 x 106 m/s .71
2.5x101°C.73
4.2 x 101C ()75
4.2 % 101 C (2)
18 V(=)
1.3 % 1097 ()
2.7 x10°m/s (1) .77
2.2 x 10° m/s (=)

18 Juail

auils /ye,asy) 8.13 x 10" .1
5.5x 10" A3
950 V.5
25 A ().7
7.5%x10*C ()
2.8x10°V.9
200 () .11
4307 (v)
3.3 x102Q .13
= 4.6 mm jowsusll Jhd <. 15
22 C° .17
1800 °C .19
3.8 x 10 Q (1) .21
1.5 x 102 Q (%)
6.0 x 10° Q (=)
58.3°C .23
R =2090Q .25

carbon

R =2610Q
0.96 W .27
190 Q.0.63 A (1) .29
33Q.3.7A (%)
850 W (i)
17 Q ()

12 Q (=)
Lygd /s 0.14 kWh, 20 .33
6.7Q,1.4W (i) .35
. 4 (<)
Loleas 18 .37
7500 W .39
10 A (1) .41
1.2Q(2)
0.39 A.0.55 A .43
390 V .45
4500 W (i) .47
13 A (2)
5.1 x 10" m/s .49
Lo 2.6 A/m? .51
35 m/s .53
5.4 x10°W .55
6.2 A.57

1.6 x 107 m/s.(i) .11
3.4 x 107 m/s (o)
1.63 x 107 m/s .13

2.1x10°C.15

17
FEY
V2KQ
2L

4.8 x 10° m/s .21
6.9 x 1018] .23
4.2 x10°V .25
27V (1) .27
22x 10" ] 14 eV ()
-22x 1018 ] -14 eV ()
22 x10"] 14 eV (5)
3.6 x 102V (1) .29
2.5x102V (v)
2.5x10%V ()
2.9 x10°F .31
7.9 x 108 F.33
5.0 x 10" m* .35
2.63 x10% C .37
4.5 x10*V/m .39
500 112V, 1.78 x 107 C .41
Cop 712V, 484 x 10° C
1.5 x 101°F .43
4.82 x 10°F, 0.283 m? .45
9.6 x10°F .47
7 x 102 F (1) .49
7 x 10" C ()
200 V/m (=)
3x 1017 (5)
Lisobdl Bl dewigll (—)
wlenf ey (1) .51
dipenn ()
2.9 x10°V/m .53
6.3 KeV (i) .55
42.8: 1 (o)
1.0 x 107 J/m? .57
620V .59
Adbuwdl &iseddl 5o 11 cm (1) .61
oo ddbudl &isedld platl wotd) e
dorgll disedldl
Adbadl &sddl go 0.7 cm (o)
LoS anwdi ddbuwdl disvidl wils ol
Liseddl go 5.2 Cm gl diseidl
dis il ALl dgdl le adbwdl
dorgll disvidl o dolal
6.5°.65

9

C



Jless ()

70u.72u.73 u. 74 u .61
2.5m .63

41T .65

AW 3.0 T .67

¥ Ga8 68°%Le s 0.25 N .69
o 1,12 x 10 m/s .71
Jads 1.6 A .73

1 lBr () .75

(@ ug) (=)

ard (=)
48 MeV (p) .77

9.1° AL Q¥ ygaday bgw .79

1 x10°A .81

2.1 %10 T (7) .83

alSis gl geramll o0 s ()
LIl JLdy de )

5.8 x 107 Hz (=)

aat 1.3 x 10*.85

53x10°m, 3.3 x 10*m .87

21 Jadll

420V .1

bl g .3

8.5x102V.5

8.8 x 10 Wb (i) .7

55%(=)

51x107% Wb (=)

dcbadl oylac o3l g0 (1) .9
deludl ylace ol wSe (o)
dcbawdl oylac o3 g0 (=)

Eomiane sl args ¥ ()
6.1 x102V ().11
debudl o)lac ol & (‘—')
dcbadl oylac ol go (1) .13
43 %107V ()
1.7x 10?2 A ()
0.548 N .15
0.17V (1).17
6.1 x10% A (o)
6.4 x 10* N (=)
5.86 C.19
28V .21
2.08 rev/s .23
99.0 A (1) .25
1.3 x 102 m? (&)
100 V .27
13 A .29
waas 0.375.2.67 .31
50.4.8V .33
w, (1).35

2.8 (<)
48 kV (rms) (1) .37
0.056 (=)

3.3Q () .81
22V (L)
100 Q .83
7.6 Q (i) .85
0.33 A (L)
0.33 A (=)
0.95 W (»)
72Q .87

20 Juadl

7.6 N/m (1) .1

5.3 N/m (o)

1.95A 3

0.264 T .5

i) cdaall (1) .7
O 41A (0
6.4 x 102N (=)

1.3T.9

Bgd a5 ¥ ()

JadU (5)
debudl olac o3 ga 85l 45> .13
2.77 x 105 m
e 1.6 T .15
2.7x102m (1) .17

3.8x 107 s (&)
6.20 x 107 m .23
45° (i) .25

3.5x10% m (&)
69 A .27
LA 13 A 29
2.5A 31
up 1.1 x 10# T .33
¥ =341 x10° T 11°.35
(2.0 x 10° T/A) (I -15A) (i) .37
(2.0 x 10° T/A)YI + 15 A) (%)
4.5 x 102 N ool aad 39
2.2 x 1072 N aedl clladl o3ls
2.2 x 102N .83
@il dllull g5, 2.6 X 106N .41
4.1 x10°T .43
M: 5.8 x 10* N/m, 90° .45
N: 3.4 x 104 N/m, 300°
P: 3.4 x 10 N/m, 240°

’UL[(%- ﬁ)y sz .47

2n
94.3 A .49
61.6 uA .55
0.88 .57
4.01 x 10° m.N (i) .59

Vright o Ve H Vi ()21
0 RUREEY
Iright ol Lgae S Ly (9)
0 oo opity
slo (=)
14.1V (5)
14.3 A ()
0.41 A .23
257V (i) .25
V=714 V.V, =433 V(u)
L,=0.40 A Ly 1= 0.68 A .27
"
sed = 0.13 A 29
Jw [, =031 A
Al L =018 A
20:026A,60:0.028 A .31
80Q:029A,100Q:0.26 A
12Q: 029 A
1.30 A .33
28.2 uF (i) .35
0.78 uF (o)
3.71 uF .37
257300 pF .39
C 2 41
C +C
0, = 48.0 uC, 03=24.0u C; 43
V=300V, V, =150V,
V,=150V; V: 3.00 V.
V=54V, V, ~3.6V;().45
Qoo ~ Qoo — 22 % 104 C; (<)
Vo.4o - Vo.oao =90V, (=)
0, = 3.6 109 C,
0, = 5.4 x 107 C.
500 pF .glsall pie 47
1.0 x 10°Q .49
9.3 x10%s.51
7.5 %1020 .53
silesdl e 5.0 X 107 Q (1) .55
Al e 5.0 X 10° A (o)
100 Q/V  Algxt1 ;e 1000 Q .57
5.52 x 103 A .59
10V .61
10,4 V.2.6 Q .63
290 Q. 140 Q (2) .65
1 x10° A .67
1.1 x10°Q .69
R_=R,R/R, (1)
65.7Q (%)
1C C.3C.s CC 1CsC.4C73
5 Y501v.1.250.75
D Ll old ) o¥ gluls] s 77
polae ji oI 4.0-KQ  aeglall
52.3V,-283V
LS 6.7 x 1055 A (1) .79
-16V (o)



390 mm (o)
gavi> 411 cm | do¥ duwac 45
-72 cm (1) .47
4.0 (<)
80.6 mm (i) .49
82.2 mm ()
87.0 mm (=)
24 cm sic dalg (:)
dswasll ye Iy 3.0 cm (7) .51
dswasdl o306 0.5 cm (o)
75.0 mm (1) .53
25.0 mm (o)
gaei>-2.54 mm  15.2 cm (1) .55
waldag
<29 .2.02 cm, -12.1 cm (o)

Jaieag

49.2 cm, 16.8 cm .57

adyall dwasell ats 7.41 cm .59

B dwwasll gy 1 7.14 cm (1) .61
-0.357 (&)

(=)

LM duwasd Ly I 16 cm (1) .63
ibyall dawasdl e J11.8 cm (o)
1.54 .67
-36.1 cm .69
5.6m.71
516 m .73
r=owo (i).75
d,=-d (2)
+1 (=)
e (2)
o0 dsasell ) ydly eny @dl 77

261 s (i).13

1260 s ()
2.1 x 10°rev/s .15
ool Jokadl .17

3.54 x 105, 9040

1.21 x 107s (= 140 ) .19
0.95 W/m? 19 V/m .21
3.80 x 10* W .23
2807 (1) .25

2.6 x 10° V/m (o)
341 m-2.78 m (i) .27
561 m- 176 m (<)
30 100 g5y Jsol AM .29
330 pF .31
26 x10°H-3.9%x10°H .33
1.5 V/m .35
499 s (8.31 min) .37
1.28 s (i) .39

260 s (4.3 min) (<)
0.07 V/m (i) .41

8 km (=)
469 V/m .43
150 m (i) .45

75 m ()
1.8 x 101 J (1) .47
8.7x10°V/m, 2.9 x 104 T (o)
silsxd (1) .49

8.9 pF - 11 pF(2)

1.1 mH (&)
4.0 x 1077 (1) .53

1.2 x 102 V/m (&)

1.2 x 102V ()

23 Juadll

50m.1

5¢.3

5.9 x10°m?.5
36.0 cm .7

&S obe¥l pdaandl ats- 2.09 cm .9

by Jaieo
5.66 cm 3,040 .11
1.0mm () .-6.7 cm (=) .13
sbiou¥l 38,0 aie (i)lS
i (2)
welio (=)
-1 (5)
dasa (1) .21
o, als 22 cm (o)
-98 cm (=)
-196 cm ()
1.97 x 10* m/s (i) .23
1.99 x 10* m/s (w)
2.21 x 108 m/s (=)
1.49 .25
64.0° .27

7.7V .39
0.14 H .41
1.7 x 102 H (i) .43
aa 81 (=)
u, NN, A/l 45
2911 .47
5.1 x10%7] .49
2.3 () .51

4.6 (2)

6.9 (=)
368 Q (1) .53
221 x 102 Q (o)
9.90 Hz .55
57

X, ()
80
60
40
20
() S S —— ] § )
0 4000 8000

497 x 10 H .59
30kQ (i) .61

31 kQ (&)
1700 Q .63
8.78kQ -7.62°.8.26 x 10 A .65
6.65 x 102 A (1) .67

4.19° (&)

119.7 V. 8.77 V (=)
3.63 x 10° Hz .69
1.32 x 107 F (1) .71

341 A (w)
7.05x 1037 .73
280 kV .75
41 kV (1) .77

3.1 x 10" W (o)

8.8 x10°W ()

3.0 < 10" W (5)
Aol e 120-mH tone g 81
g e
102 V .83
0.10 H .85
7.5x 102 H. 14 Q .87
2.5x10%H, 2.9 x102Q(x) .89

22 Juadll

7.9 x 10" V/m/s .1

5.25V/m .3

1.88 x 10" Hz .5

et §gs . 3.11 x 107 m .7
499 s (8.31 min) .9
4.0x10%m .11




.0.245 nm .55
1 (1).57
A-27 ()
16 .59
100 mm , 200 mm .61
ol g3 pascill 2.9X 41X .63
e b
-2.3X (1) .65
+4.5D (o)
34 cm .67
-19% .69
48 cm,-11X 4.0-cm :ebwae (1) .71
180 cm (=)
1.7m .73

26 Jadl)
42,6 m .1
1-22x107().3
:0.9998 (o)
0.980 (¢)
0.31 (5)
0.20 (=)
.0.0447 (4)
2.32 X 10*m/s .5
dw 26 .7
7 X 10%% .9
i 2.7 (0) .11
aw 9.2 (0)
6.39m, 1.25 m (1) .13
:15.0 s (o)
0.660c (¢)
15.0s (5)
8.1 X 10" kg.m/s .15
0.38¢ .17
310% (1) .19
140% (=)
4 X 10 kg .21
938 MeV/c* .23
9.0 X102 J 3.7 X 10" kg .25
0.60c¢ .27
942 MeV. 1630 MeV/c .29
0.437¢ .31
0.30¢ .33
0.866¢ (i) .35
0.745¢ (<)
5.5 X 10 7J (1) .37
3.3% (w)
237.0483 u .39
() .41

plas () 8,51
360 nm .65 49°.79
31° .67 (1) .81
A /2
e f
(:'i |
0 F, et K L
| ~ 0"
i |
500 nm 69 Al dswasll e A1 21 cm (o)
0.65

A 600 NM yo dngldl Jlg¥l .71
ST Aulill dsyadl et 700 nm
Al 400 nm o gl Jlsb¥l o
AN Aoyl Gaudad 311 467 nm
0.7m .73
810 nm .75
160 nm, 320 nm .77
36.9°.79
0.086 (i) .81
s ¥ (o)

48 km .83
240 nm .85
4.8° (i) .87

8.7° ()

25 Juadl)
2.5mm-39mm .1
1/62.5s=1/60s .3

17 mm .5

50 mm .7

0.16s.9

Jndl el Uil 5985 of com .11

-83D,-7.1D .13

20.6 cm (o) il as (1) .15

0.2cm .17

1.9 cm () 2.0 cm (i) .19

2.1.21

10 cm (<) :17 cm (1) .23

:12.0 mm (<) :3.63 (i) .25

6.88 cm (=)

3.3x (w) =64 cm (i) .27

-27.79 cm .29

22 cm .31

-110% .33

-94x 35

f,=0.76 cm  f =124 ¢cm .37

480% .39

. 610X 41

. 230% (=) :0.85 cm (1) .43

. 14.4 cm: 137X(j) .45
0.71 mm (5) : 1.7 cm (g)

9.1cm. 6.1 X 10°rad .49

1.7 X 10" m .51

e .53

0.106 m . 2.7m .83
Jaiseg Savi> Jaieog Sava> .85
0.26 mm opas (i) .87
0.47 mm ayas (o)
1.3 mm opas (=)
0.56.2.7 (5)
20.0 cm .89
7.5 c¢m. 10 cm .91
io¥ dwwace 20.0 cm .93
24 Jadl)
49 X 107m .1
6.2x10"m.4.8 X 10“ Hz .3
1.4 X 10%*m .5
610 nm .7
AL Gil] galae¥l hhoill u<ey 9
) 2.7 X 10°m .11
533 nm .13
0.22° .15
1.51°.17
2.51m .19
3.6 X10°m .21
9.53 X 10" m .23
2.6 cm .25
4.43° 27
1640 cm/1as .29
2.20 X 10 m, 53.3° .31
534 nm, 612 nm, 760 nm .33
7140 cm/1as .35
5.79 X 10° cm/tas .37
643 nm .39
169 nm .41
8.5x10°m .43
113 nm . 225 m .45
471 nm .47
699 nm .49
2.50 x 10*m .51
0.089 .53
61.2° .55
35.3°(1) .57
63.4° (v)
44.5% .59
0.0317, .61
sty (1) .63




272V, -13.6 €V .59
7.3 X 107 ¢ < 0.999973 s;.61
(i) .63

2.4 X 1077, 150 eV (=)
1.6 X 10T 4.7 X 10 m/s ()
1.3 x 109 m ()

3.27 X 10' Hz .65

4.7 X 10% ug348/s .67

5.3 X 10" y4345/5 .69

bals S 0.39 MeV .71

4.7 X 10 m .73

cxi 1 (4.4 X 10%).75

0.64 V.77
6.7N.79
Sl géasy oF B, 1.0 eV 81
(i) .83
0
4-
2
3
'ag
>
5
=
S
=124

0.4 eV.2.2 eV, duas,¥l D31 (o)
2.5eV.4.7¢eV.5.1eV
1.8 X 10" C/kg .85

165
g -- 22X 100 g
n

¥ r = n*(5X10")m

28 Juaill

3.6 X107 m .1
53X10"m.3

107eV .5

3.00 X 101 eV/c* .7

Ax =14X10°m.9

electron

A12.7 X107 s 11
31eV 1 1.7eV 5050 X 107]
2.4 x 103 Hz 1.2 X10°m .13
6.6 X 102 kg.m/s .15

(0.12 MeV/c 4i)
6.5 X 10% Hz .17
o>y gulss .19

0.63 eV .21
2.95eV .23
1.9 eV« 43 kcal/mol .25
27
4 4
4
i_ —
% 0 | -~ 1 1
- 5 10 15
24 -
44
(10"*H,) 25,21

6.7 X 103 J.s (1)
5.5 X 10" Hz (&)
230 eV ()
2.42 X 102 m (1) .29
1.32 X 10" m (o)
55eV (i) .31
0.105 nm (=)
6.61 X 10" m .33
0.51 MeV ¢ 0.51 MeV/c .35
2.9 X 10* m .37
26 V.39
1.3 X 10 kg.m/s (i) .41
1.5 X 10° m/s (<)
6.0V (=)
Fadlie 47 X108 m/s,6.3 X 10% .45
2.48 X 10" m .47

3.40 eV .49

122 eV .51

5.26 X 10® m .55

57

———

0 n=d

n=3

136 n=2
3
E
S$
85
2
=

544 n=1

KE=pc- macf‘/J

KE-piom

KE

P

0.80c¢ .43
0.98¢ (1) .45
0.42¢ (w)
0.92¢ .47
0.73¢ (1) .49
4w 5.9 (v)
c—v=077m/s (1) .51
0.21 m (&)
(1.64 x 102 J 4i) 1.02 MeV .53
234 MeV .55
4 x 10% kg/s (1) .57
a4 X107 (&)
a1 X 108 ()
(4.53 X 1012 J 4i) 28.3 MeV .59
2470 MeV/c (1) .61
0 (2)
1.40 X 10* MeV/c (=)
2.5 X 10" kg .63
oo obiaw] Hlb¥ Lol e .65
sbisw Jlb¥ Aol gt (1 Sgugad
sl
0.96 ¢ .67
c .69
iz ol ST 8,0 68 6.8 X 10%1] .71
1.17 s (1).73
2.68s (o)

27 Juadll

6.2 X 10* C/kg .1

wlig <] 5.3

flradl o3 1.06 X 10° m (7).5
flrodl o3 8.29 X 107 m (o)
g9,Sia 7.25 X 107m (=)
ciigg, <o 1.06 X 107 m (5)

54%x10%0].0.34eV.7

9.35X10°m .9




Z¢Th (1) .23
234.04367 u (&)
0.0855 MeV .25
€S (1) .27
31.97152 u (&)
0.862 MeV .29
0.9602 MeV, 0.9602 MeV, 0 MeV .31
5.31 MeV .33
1.5 X 10 yrt (4) .37
2.3h ()
1/16 41 (0.0625).39
1.31 X 102 5145 .41
3.13 X 102 jMowanl /5 (1) .43
3.12 X 10" Jjysasal/s (o)
4.26 X 10° jdsanl/s (=)
0.77 g .45
1.68 x 1013 kg .47
2.6 min .49
2.58 x 102 g .51
I =(%§Po):T)(34'P0)=(1.2x10°):1 .53
232Th N 228Ra N 228AC — 55
292(5)3 Th N 224Ra N 220Rn
235U N 231Th N 231Pa N
27Ac — 2]Th — %Ra.
N, =N, (1-e™) .57
2.3 x 10*yr .59
41 yr .61
il — lecl 6.64 .63
98% (<) .65
PHr (1) .67
(=)

9105

B7(0.14 MeV)

v (0.042 MeV) PHr

v (0.129 MeV) 1 19y

550 Mev, 2.5 x 102 J .69
2.4 x10° yr (i).71
09I bl 2.5 % 10° yr (&)
10 550> oo NS RG-S
AST ol wlgi
(1) .73
KE: KE, =5.48 x 104:1
1.6% (1)
0.67% (=)
A PMoast/min i 0.18 PMovanl/s .77

1.8 X 1032 kg. m%/s (o)
3600 C°/min .47
B 2870 m-2 .49
V2 hel Ly, =2h L, =0 53
6.3 X 105 .55
APproton" APelectmn: 431 57

10** s @5 1.8 X 107 m/s .59
oulsw .61

29 Juadll

51eV.1

4.6eV .3

1.10 X 10 m .7

1.5 X107 eV, 82 X 10° m (i) .9
3.0 X102%eV, 4.1 X 10° m (o)
4.6 X10%eV, 2.7 X 10°m (=)

720 N/m (1) .11
2.0 X 10°m (&)

2.82 X 10" m .13

1.1 X10°m .17

0east) 1.1 X 106,19

5X10°.21

1.9 eV .23

13 mA .25

2.4 mA (i) .27
4.8 mA (=)

8.1 mA (i) .29
5.7 mA (2)

13 eV .31

-5.3eV (i) .33
5.1eV (x)

1.94 X 10* kg.m? .35

5.50 eV .37

9.4 X 102 eV (i) .39
6.3 X 10" m (&)

6.47 X 10*eV .41

146 V<V L, <362V () .43
334kQ<R_ <o ()

30 Jaidll
0.149 u .1
3726 MeV/c? .3
258 X 10" m (=) .180 m (o) .5
DigMW Lgrwds duggall doli<y ¥ 6 X 10% .7
340 MeV .9
2.224 MeV .11
7.799 MeV .13
fiNa: 8.11 MeV/yelses .15
1iNa: 8.06 MeV/yslsss
it (2) 17
0.783 MeV .19
Br().21
PNa — BNe + e +v (o)
1.819 MeV

Axbaseball_ 9 1 X 10 33
A electronN (1 5 X 1029) A‘x’baseball
0¢ 1¢2¢3¢4¢5 13
wessd) 14 115
(i) .17
n ! my m
1 0 0 +
1 0 0 ¥
2 0 0 +
2 0 0 +
2 1 1 +
2 1 1 +

Slaed dlaiso 530 wlegoro s
g AT ¥ o AT
(<)

Mg

3

1L DO~ OO0 OO0
e

—

[V VNV VI RV

O D = = = = DO DD
St

e

<

19
- 4) 3)2) 1)0)-1)-
2.-3, -

=
\%
W UL D DD D D — — =

R
s 2’
n>4023m — 5 - L 21

22
1s22s°p%3s23p®3d’4s?; (1) .23
1s22s*2p°3s?3p®3d- (<)
104824p6;
1s22s*2p°3s?3p®3d- (=)
104524 p652;
n=6().25
-0.378 eV ()
L=01-0(=)
m, =0 ()
51, 5p, 4f, 4p, 3p, 2p (1) .29
ivso Jlsb 20y (o)
41 kV .31
0.18 nm .33
Blgill 5> x> 0.061 nm .35
A= 2 apkal dblwgs
1.9 X 102J.6.1 X 10 4545 .37
5.64 X 10*rad .39
170 m (1)
2.2 X 10°m (o)
Aad il awa; 5.3 X 10" m 41

4
1
2

L

L. =0.43

L_ =472 %107 kg. m’/s.
3.1 x 10* m (1) .45



Jelatll a2l ad > dbalavgs ggiv (o)
Jelasll dbluwgs Joisso . s9adl
aveall

ciwall felanll dolivgs Jaisa (<)

-135.0 MeV, -140.9 MeV .53

Lewbas] Lguopes 64 .55

10 k (o) .57

6.59 x 10° m .59

.61

I

s 1R =01

33 Juaill
481y .3
0.059”, 17 pc .5
110 yr .7
3.7x102.9
1.4 x 10* kg/m?® .11
gy ST 1.83 x 107 kg/m® .14
80 3.33 x 10°
-0.092 MeV, 7.366 MeV .15
dsd,=0.15.17
4x10%m .19
540° .21
1.6 x 108 1y .23
656 nm (i) .25
661 nm (w)
1670 nm ()
0.44c .27
m*/y4lSes 6 .31
107 s (1) .33
1075 (<)
10%s (=)
51y .35
5x10°.37
2 x 10% N .39
d,,nm/d, nm~=14 .41
0.88¢ .43
2 x 103 .45
13.933 MeV (i).47
4.7 MeV (o)
3.7 x 10" K (=)
B0 2 X 107 gy ;81 = 400 1y .49
e 100 5yl

udd

uud
n

$/ugm 3.7 x 10°% (o)
1.0 x 10" yr (=)
.S/JMswanl 3700 (7) .63
15% g55.5.2 x 10 Sv/ yr (&)
7.274 MeV .65
96 yr .67
3 mCi1.69

32 Juaill

7.29 GeV .1
1.8T.3
.13 MHz .5
Ll wloms .7
xalpha = 2.2X yglSguill @
xalpha = 44X yglSeull @
1.8 x 10 m .9
55T.11
33.9MeV .15
1879.2 MeV .17
67.5 MeV .19
2.3 x 1018 m .21
(ayly2tlg) it (1) .23
astiatl ()
alyally ggupdl sae (=)
69.3 MeV .27
KE,.= 8.6 MeV,KE =57.4 MeV .29
52.3 MeV .31
7.5 x10%"'s .33
1.3 keV (i) .35
8.9 keV (v)
dbadlos i ddliadl ggar (1) .37
Ldlos pt peindl 2ac goie ()
Joiso (=)
p (1) .39
5 (<)
K™ (=)
T (:)
Ds (_a:)
Ds=cs 41
43

0.38 A (1) .45
1.0 x 10* m/s (o)
1.022 MeV (i) .47
1876.6 MeV (o)
i) s dblisgy ggae (1) .49
Lol Jelanll dblugy Joisa ()
Jelatllal, el bads>dboligr ggie (—)
Jelasll dbliwgy Joia . s9all
el

31 Juadll
BAlL, B, #8S1 .1
Jaiso .3
Ldie ) adlhall aes 5.701 Mev .5
e (1) 7
19.85 Mev (o)
4.730 MeV .9
nt+ "N — %.C + p, 0.626 .11
MeV
varss baazts 3He (1) .13
1C (2)
3>l 5yl 1.856 Mev ()
18.000953 u .15
173.3 MeV .17
1/1100 .19
3.7x 107 kg .21
630 kg .23
1.3 keV sl 2.1 x 10167 .25
6.0 x 10> MeV/g .29
4.9 x 102 MeV/g
2.1 x 10 MeV/g
5.1 x 102 MeV/g
0.38 g .31
5.3 x10° kg/h .33
26.73 MeV (=) .35
1.94 MeV, 2.22 MeV, ()
7.55 MeV
7.30 MeV, 2.75 MeV, 4 97 MeV
Lasae Sl Ligs¥l g ST 05 (o)
ASTZ 5,4
4.0 Gy .37
Leas 250 .39
200 counts/s .41
po 2.5 .43
8.25 x 107 Gy/day .45
Bl — 3 Xe+e +7v () .47
Leg2 27 (=)
8 x 102 kg (=)
2%Po (1) .49
Y ()
o decay: %$Po — %iPb + 1 He
B decay: %iPo — %At +e-
Loads 3.1 min
LileasS Jeliasy (=)
Jowan! 5.7 x 10° (5)
Moot 2.5 x 104
12C (1) .51
5.701 MeV (o)
135 “Vyg — 1.0043:1.53
5.1 x 102 rem/yr .55
4.7m .57
1300 kg (1) .59
4.1 x10°Ci (&
4.0 x 10 W (1) .61

v



of hydrogen, 367 Caa el
Atomic mass number, 836
(5o ISl aaali
Atomic mass unit, 9, 353, 837,
838
Atomic number, 797, 836
o 2l

determined from X-ray L) adaYl ana

analysis, 800-802

Atomic spectra, 771-73 4 il
fine structure of, 786, 795
Galt S il
Atomic structure: TR Ui
Bohr model of, 773-79 AR
of complex atoms, 797-98 A el il
Baiaall)
early models of, 769-70
— Y il
of hydrogen atoms, 771-85,794-97  Caa s uell 3,4
quantum mechanics of,786-807 PG R
shells and subshells of,798-99, 800 a5 i dll
il
Atomic theory, 352-54, 76981 AL Ay el
(see also Atom;Atomic structure; Kinetic
theory) Lé‘)ﬂl [ PR RN X
Atomic weight, 353 fn oM ool
Atomizer, 272 Flad
ATP, 817
Attack angle, of wing, 272-73
glisll casagh i)
Atwood machine, 88, 221 pr i
24l
Audible range, 323 rend) g2l
Aurora borealis, 563 Gaddl
Autofocusing camera, 324
Ll Al el
Autoradiography, 892-93
S elay) ot

Average angular acceleration, 197
s giall (g 5130 g Ll
Average angular velocity, 196
FUEA IR P |
Average speed, 21 A gl Aol
Avogadro,Amedeo, 366 sodle gl g
Avogadro’s hypothesis, 36667

Avogadro’s number, 366-67

FREEW e

Axis of lens, 647 el e
Axis of rotation, 195 Oosdls saa
forces tilting, 206 oMl 58 A xon, 511-13
Lpaadt M ) a

Back emf, 593-94 faalydadlas g

Back, forces in, 234-35 aalye g
Back pain, 234 ekl

Background radiation, cosmic

s s Sha oo S eApdlall L
microwave, 945-47
Balance, 236 Ol
Ballistic pendulum, 178-79 &% J b

Balmer formula, 772, 776 b 42
Balmer, J. 1., 772 Al
Balmer series, 772, 776-77
Band gap, 825 dajalls gt
Band spectra, 821 faal) il

Band theory, of solids, 825-26
Saleall ol gall dasal gyl
Banking of curves, 112-15

A1l Gliatia
Bar codes, 806 BRI
Bar (unit), 259, 261 (3223) b
Barometer, 260—62 Srag ol
Baryon number and its ESTERETS
conservation, 911,914
Baryons, 911, 914, 916, 917 [EPIpn|
quark theory, 916, 917 S Ayl
Base bias voltage, 830 saeldl) aga

Base, of transistor, 830-31

in stars, 936 asaill B g gl W a3l
Angular quantities, 195-200,215-16

A 500 ilash
vector, nature of, 215-16 AalatVl Aaplal
A1 3l st
Angular velocity, 196 ff, 215-16
Ly el
linear velocity and, 197, 199
Ll e ud)
Annihilation, 765, 949 Ak
Anode, 485,754, 755 dca
Antenna, 615, 621, 626, 627-28
S
Anthropic principle, 955 L
Al pilils
Antilock brakes, 113 JEY) ase il <
Antimatter, 921, 923 pr salall 2
Antineutrino, 846 s sl Sa
Antinodes, 310, 333
Antiparticle, 846,910 PIREREITY
Antiproton, 910 Oss sl nua
Antiquark, 916-17 SN B
Apparent brightness, 930-31,937
soalall G
Apparent weight, 265 oAl 50
Apparent weightlessness,124-25
Approximate calculations,12-14
n 8 Ol
Arabidopsis thaliana, 881
Arago, Francois, 673 i Sl
Arches, 243-45 ol sl
Archimedes, 263, 265 el
Archimedes’ principle, 255,263-67 faza
el
Architecture, 4, 243-45 5 lara
Area under a curve or graph,37, 141
coatall @af Aalud)
Areas and volumes, A-1 asaall s claled
Aristotle, 2, 73 bl
Armature, 571, 592, 594 B
Astigmatism, 702, 710 Agkaary
Astronomical telescope, 706—7
(2 sSaudy o
Astrophysics, 926-55 Al oy

Asymptotic freedom, 9194 &all 4
Atmosphere, scattering of light by, 690

¢ goall L
Atmosphere (unit), 259, 261

S biaiang

Atmospheric pressure, 259, 261
Lé;éjl Ll
Atom, 352-54, 441, 769-81 (see 533
also Atomic structure; 5 S 3
Kinetic theory) A8 ali Ay kel
angular momentum in, 773,794-95 30 aa sl
binding energy, 776 PEBUETEN
Bohr model of, 773-79 Aapisd
complex, 797-98 Sixa
distance between, 354 o Adlueal)
early models, 769-70 Agail) - el
electric charge in, 441 Al Sl daa il

energy levels in, 775-76 A8l <y e
794-96, 799, 800
hydrogen, 771-85, 794-97 (a3 e

ionization energy of, 776 A Aala
neutral, 837 Ualaia
packing of, 824 faja
planetary (nuclear) model of,770 (S 23 gl
3 il
probability distributions in,794, 797, 813
LAY a3
quantum theory of, 773-811 Al 4y e
shells and subshells in,798-99, 800  (ys2s i il
ol
stationary states in, 773 ff
B _iall sl
Atomic bomb, 883 EYPR AR

Atomic force microscope, 769
EERU P RPN

Atomic mass, 353 50l A

Air bags, 29 o) selt Galssi
Air circulation, underground, 274 sl ol sl 3552
a V) e

Air columns, vibrations of,329-34
A0 el 52as YY) ind
Air conditioner, 421-23 ¢l sl aa
Air pollution, 430 ol sedl &gk

Airplane, sound intensity of,326-27
3l O g 50
Airplane wing, 272-73 Bl ~la
Airport metal detector, 595
el b ) il

Airport runway, 27 Il 2
Airy disk, 712 sl oap
Algebra, review of, A-3-A-6
Alkali metals, 799 a5l o el
Allowed transition, 797, 823 7 saa Ll
Alpha decay, 842-44 Wl sl
and tunneling, 855 Wi e
Alpha particles (or rays), 770,842, 844
& Claua
Alternating current (ac),506-8, 603-8
(ac) @i JS
Alternators, 593 S gliall
AM, 626, 627 LAY (e
Amino acids, 819-20 Airal yalaad
Ammeter, 541-45 il

Amorphous material, 824 4LV 82
Ampéere, André, 496, 568, 616
vl Ag il
Ampere (unit), 496, 566
(Ban ) el
operational definition of,566

Ampere’s law, 568-69, 616

el o 58
Amplifiers, 830, 831 ke
Amplitude: gl
of vibration, 288 551 ey pludl of
wave, 302, 305, 306-7, 314, 327 Aa i gl
Amplitude modulation (AM), Capanali
gLyl
626,627
Amusement park rides, 111,
il e
194, 198, 199
Analog information, 598
3_klia Ol glaa

Analyzer (of polarized light), i
(it ¢ pall) Jaa

685
Andromeda, 929 a5 il
Aneroid gauge and barometer,
sl
261
Angle: Al
Brewster’s, 687 TSR
critical, 645 daa iyl
of dip, 556 aall 23505
of incidence, 308, 312, 633,643 Ll 405
phase, 607 BEC RSP
polarizing, 687 (AN EETLS)
radian measure of, 195 gl 30 (g ka8 aal
of reflection, 308, 633 (slS=i¥idy4l ) of
refraction, 312, 643 _lSiVid4l)
Angstrom unit, 671 fh asbeadl as s
Angular acceleration, 196-99
s DI ¢ )
Angular displacement, 196
Lyl Aal Y
Angular magnification, 705
gt sl
Angular momentum, 213-15
g1 aa
conservation law of, 213-15,846 a3l fada (8
sl
nuclear, 838 S5
quantized in atoms, 773,794-95  &ilall i B géaa
quantized in molecules,821-22 A Bsiaa
el

S g
1 saal) iy el L;hajwl dasall Rt defn Ju<ia¥l
b dsmsa G profAaiall Joul Aada & sl Gl

A Claboall Wyl a1 s of Dlasa
A (atomic mass number), 836

(S (53 aaaliy

Aberration &

astigmatism, 702, 710 Agkadi
chromatic, 710 st
of eye, 702-3, 710 Cand)
of lenses, 710-11 sl

monochromatic, 710-11 Ot
spherical, 636, 710 $3S
Absolute luminosity, 930 and ff Bllaalt laall
Absolute space and time, 729
Caslls llad)
Absolute temperature scale,$aal) 5 ji_all g 3
362-63
Absolute zero, 362 Gllaall iall
Absorbed dose, 889 doaiedl de_all
Absorption lines, 679, 777 Uabaia¥ ko g
Absorption spectrum, 679, 771-72
GaliaV) Cigha
Abundances, natural, 836
Ryl 3,50
Ac circuits, 506-8, 520 fn, 603-5
AC <l
Ac generator, 592-93 Cgiall Sl o ga

Ac motor, 572 Cgiall Sl @ aa

Accademia del Cimento, 355

g dpals]

Acceleration, 23-27, 75-77, 106-9
§ Sl
angular, 196-99, 201 s
average, 23, 24 Lo giall
centrifuge, 201 TR SRS
centripetal, 107 ff, 194, 198, 200 Sl
Coriolis, A-18—-A-19 oS
cosmic, 953 T
of gravity, 33 ff, 121 in g’s, 35 il A
instantaneous, 24 bl
of the Moon, 109, 118 il

motion at constant, 26-44  ALEAS

radial, 107 = e
relationship with force, 75-77 5 il aa A3
of simple harmonic Tl 3 gl
oscillator, 295
tangential, 115-16, 198 kea
uniform (constant), 2644 iiie
(9
Accelerators, 902 e sl
Acceptance of theories, 2-3 gkl J o8
Acceptor level, 828 Jusial (g glsa
Accommodation of eye, 702
Caedl s
Accuracy, precision vs., 5 f 43
Achilles tendon, 250 pr a8l

Achromatic doublet, 711 S8 Y 7 5254
Actinides, 800 iyl
Action potential, 512-13 Jadll 2ga
Action-reaction (Newton’s third law), 77-80
(Ch s O 8) il 2 ) 5 Juilh
Activation energy, 371, 816
Lol dslds
Active galactic nuclei (AGN), 930
Agdal) el Ay i
Active matrix LCD, 689
iaydil) 48 indll
,851,889
(35l g ludy) bl
Addition of velocities, 62-64,748

Activity of nuclear radiation, 849

e udt pea
Adenine, 460-61 CalaY)
Adhesion (detn), 277 Bl
Adiabatic process, 411-12 daghS e
ADP, 817
Air: [
buoyancy of, 267 sikall
mass of in room, 3654 il 8 o) sell 41K
water content of, 374-76  ¢ldll (5 sina
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O sl S

Center of gravity, 183-84 axilall S e

Center of mass, 182-86 Y S e

for human body, 184-850wdy! aral

and translational motion,185-86 Ayl AS all
Centigrade (see Celsius temperature scale)

Ssa
Centipoise (unit), 275 BPATNG A
Centrifugal (pseudo) force, 110, A-17-A-18
Centrifugal pump, 278 Sl okl daina
Centrifuge, 116-17 s S all okl
Centripetal acceleration, 107 ff,
SR mg el
194, 198-99, 201
Centripetal force, 109 A SasE
Cepheid variables, 937 Gl _aia
CERN, 905
Cgs system of units, 9 cgs Slaa gl s
Chadwick, James, 836 [SVTEIPO
Chain reaction, 879—-81 Cuduia Jelis
Chandrasekhar limit, 934
BENBEIVERES
Change of phase (or state),371-73,
391 (Lskly Wal s
Charge (see Electric charge)

Charge-coupled device (CCD), 697
Al ga 30 30
Charging a battery, 521 fn,532-33

A et Amd
Charles, Jacques, 362 A (JoL
Charles’s law, 363 dod g
Charm, and charmed quark,
ER PRI
915,916-17
Chemical bonds, 81215
AplesS Lo 5
Chemical lasers, 805 A glasS il 54
Chemical reactions, A glaS el
temperature effect, 371 5,0l da il
Chernobyl, 882 Jasi_pd
Chimney smoke, 274 damoall lan

Chip, 812, 831 s
Chromatic aberration, 710-11

Sl g
Chromosome (see DNA)
pssas S
Circle of confusion, 699, 710
ERgN PR
Circle of least confusion,710
Circuit (see Electric circuit)
il S 5
Circuit breaker, 505-6, 599
ENRYS
magnetic, 567
Circular motion, 292 B A A8 s
nonuniform, 115-16 Aaliiia i Ay il AS A
uniform, 106-15
Circulating pumps, 278-79
Al dlazas

Classical physics, 1, (defh, 727)ASdS ¢l 3
Clausius, R J. ., 416,422

Clausius statement of second
A G A G andSS i
law, 416, 422
Clock paradox (see Twinparadox)
(053 Aliana) Aol Aliana
Aol J o
(laa il

Clock, pendulum, 297

Closed tube, 332, 333

Clothing, insulating properties
of, 397

Cloud chamber, 857

CO molecule, 822-23

Coating of lenses, optical, 682

BEB N PPN

& g el ¢
Coaxial cable, 580 pr, 621

431 b

Bubble chamber, 857 e L) A8 e
Buckling, 361
Building materials, thermal

L;_‘.LMM & Glarall Clsioa
properties of, 397

Bulk modulus, 238, 240-41 Ll 3 5
Buoyancy, 263-67 el Jalaali
Buoyant force, 263-67
Cable TV, 628-29 silalis g
Calculator errors, 7 CuSiy
Caloric theory, 385 Auuladl &Y olaaf
Calorie (unit), 385 T NpYgi=Y

related to the joule, 385 SN sas g
working off, 386
Calorimeter, 390, 857

Calorimetry, 388-91 ey <H
Camera, 697-701 Al _alt gl
adjustments to, 698-700 5_jail)
autofocusing, 324 b_adll s
digital, 697 JAIRgYT
flash unit, 484 oy
Cantilever, 231 e gl Baa g
Capacitance, 480-82, 533-35
ned g
equivalent, 534 s
Capacitive reactance, 605
ol 34 2a e
Capacitor, 480-81 2l 5
in ac circuits, 604-5 bl Sl
charge and voltage on, 535 gallgdiadl)
energy stored in, 484-85 4 sl A5l
as filter, 605 s
parallel-plate, 482 Cabal) (g ) i
in RC circuit, 535-37 RC 3 4
reactance (impedance) of,603-5 Aailea
in series and parallel, 533-34 AP
sl
uses of, 605
Capacitor microphone, 546 pr
o sall 58 e
Capacity (see Capacitance)
Hnasd sl
Capillaries, 278 A sy
Capillarity, 27678 i el
Car: 5l
air bags, 29 il el
brakes, 260 S

force that accelerates, 79 A= _uall 3 50
forces on a curve, 112 faidl oo 558

power needs of, 159 Ball cilaliad
skidding, 113 BYaY
stopping distance of, 30, 144

o gh M Aila
Car starters, 567
Carbon cycle, 885 SEBNEPTN
Carbon dating, 853-55 (s S g
Carnot cycle (engine), 419-21

QS B
Carnot efficiency, 420 i S el
Carnot, Sadi, 419 ERRPUIPRIN
Carrier frequency, 626 Jalalt a3
Cassegrainian focus, 707
CAT scan, 719
Catalysts, 817 SN
Cathedrals, 24445 Al il

Cathode, 485, 754

Cathode rays, 485, 754-55 (see also Electron)
Losgalidadl Jagall

Cathode-ray tube (CRT),485-86, 628

BEPON BB PP

Causality, 128, 79293 sl

Cavendish, Henry, 119 IS (g i

CD player, 805, 806 CD i e

Cell, electric, 494-95 S s
Cell phones, 314, 621, 628

Gsa sl

Cells, pressure on, 259 Al bia

Celsius temperature scale,355-56, 362—63

Body balance, 236
Body parts, CM of, 184-85
Body temperature, 356, 395

auadl 0315

PN ERIP N ENS
Bohr model, 773-79, 78687
500 8 a i p il
Bohr, Niels, 766, 773, 793

Bohr radius, 774
Bohr theory, 773-79, 786-87

Boiling, 374-75, 414 pr e
Boiling point, 355 fn, 373, 375
el s o
table, 392
Boltzmann, Ludwig, 428
O el
Boltzmann’s constant, 367, 833pr
LT Pt
Bomb calorimeter, 390 ALl e
Bond energy, 813, 817 Al A
Bonding: iyl ey
in molecules, 812-15
in solids, 824 Lball af gall o Ly Sl
Bonds, 81215, 824
ol 5l
covalent, 813, 815, 816, 824 Eighail
dipole, 818-19 (sl
hydrogen, 818-20 G sl
ionic, 814, 815, 817, 824 Al
metallic, 824 Ak
molecular, 812-15 e
partial ionic and covalent,815 S L gl
i solids, 824 Al

strong (defn), 817 Bl

van der Waals, 817-21 BLEPEYH
weak, 817-21, 824 NS
Bone density, measurement of,764
Ll g oLLaal) 2303
Born, Max, 788 s oSk
Bosons, 797 fn, 913, 917, 918
REAPRYE
Bottom quark, 916-17
Boundary layer, 273 EEEN A
Bow wave, 342 st ds e
Boyle, Robert, 362 Cis D0
Boyle’s law, 362, 363, 368 is 05
Bragg equation, 717 13 Aalea

Bragg,W. H., 717 @]
Bragg W. L., 717

Brake, hydraulic, 260 484 5 el Sl
Braking =St

of car, 30, 113, 144 5l
eddy currents for, 594 Agal gl il jall
LED lights to signal, 830
Breaking a leg, 174 Gl s
Breaking point, 237 sl Ak
Breath, molecules in, 367 odailf
Breeder reactor, 882 a3 <elia Bremsstrah-
lung, 802 =S g ladd
Brewster, David, 687
Brewster’s angle and law, 687

sl
Bridge circuit, 551 pr 5_kidll 3
Bridge collapse, 299
Brightness, apparent, 930-31,937

G

British system of units, 9 (see also  name of unit)
syl s g Qs
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