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LOGARITHMS

|
(] 1 2 3 4 5 8 - 8 9 Maan Differencas
1 2 34 5 6|7 8 8B
18 {10000 10043 | 0086 | 0128 | 0170 | 0212 | 0253 | 0294 | 0334 [0374 |4 8 12|17 21 25|29333?
11 (10414 1 0483 | 0492 | 0531 | 0569 | 0607 | 0645 | 0882 | 0710 0755 |4 8 11|15 18 23l26 30 34
12 10752 10828 | 0B64 | 0889 | 0834 | 0869 | 1004 | 1038 | 1072 [1106 |2 7 10[14 17 21 24:332;[
13 (1139 11173 | 1208 | 1239|1271 | 1203 | 1338 1367 | 13088 143013 6 10013 16 19|23 26

14 11481 | 1492 | 1823 | 1553 | 1584 | 1614 | 1644 | 1673 | 1703 | 1732 |3 & D |12 15 18(21 24 27
15 11781 | 1790 | 1818 | 1847 | 1875 | 1802 | 1831 | 1858 | 1987 |2014 |38 & & |11 14 17|20 22 258
18 ||2047 2068 | 2005 | 2122 | 2148 | 2175 | 2201 | 2227 | 2253 {2278 |3 5 & |11 13 18|18 21 24
17 {2304 | 2330 | 2355 | 2380 | 2405 | 2420 | 2485 | 2480 | 2504 2528 12 5 T 1012 15117 20 22
18 [|2553 | 2577 | 2601 | 2625 | 2648 | 2672 | 2805 {2718 | 2742 |27e= |2 5 7 |9 12 14l16 19 21
19 12788 | 2810 | 2633 | 2866 | 2878 | 2000 | 2023 | 2045 | 2067 |2e8e |z 4 7|9 11 12/18 182 20
20 13010 § 3032 | 3054 | 3075 |3096 | 3118 | 3130 3160 | 3181 (3201 |2 4 6|8 11 13158171
21 [|3222 13243 | 3263 | 3284 | 3304 | 3324 | 3345 {3365 | 3385 |3404 |2 4 & |8 10 12114 16 18
22 {3424 | 3444 | 3484 | 3483 | 3502 | 3522 | 3541 (3560 | 3579 (3598 |2 4 68 1012|1415 17
23 ||3617 | 3636 | 3655 | 3674 | 3602 | 3711 | 3720 | 3747 | aves |37n4 |2 4 & l7 9 11113151
24 (13802 | 3820 | 3838 | 3856 | 3874 | 3892 | 39509 | 3927 | 38ds (age2 iz 4 B {7 5 1112141
28 (13970 | 3987 | 4014 | 4031 | 4048 | 4085 | 4082 | 4089 | 4116 (4133 |z 3 5|7 8 10h12 1415
26 ||4150 {4166 | 4183 | 4200 | 4216 | 4232 | 4249 | 4265 | 4281 |azpa |2 a sl7 & 1oli113 48
27 ||4314 | 4330 | 4346 | 4362 {4376 | 4293 | 4400 | 4425 | 4440 (4456 |2 3 5|8 & o |111314
28 4472 | 4487 | 4502 | 4516 | 4533 | 4548 | 4884 | 9570 | 4504 (w08 |2 5 S8 8 @ [11 1214
29 |l4aB24 | 4839 | 4654 | 4665 | 4563 | 4698 | 4713|4728 | 4742 |4757 |1 3 als 7 e lio1z13
30 |[4771 | 4786 | 4800 | 4814 | 4820 | 4843 | 48857 14971 | 4888 (49001 3 4|8 7 9 1011 13
31 l4914 4928 | 4942 | 4955 | 496D | 4983 | 4957 5011 BO24 Bozsl1 3 4|8 7 & (101112
32 {5051 | 5065 | 5079 | 5092 | 5106 | 5179 | 5132 | 5145 | 5158 (5172 |1 3 4|5 7 8|9 11 12]
33 15185 | 5198 | 5211 | 5224 | 5237 | 5250 | Se6a | 5278 | 5285 |S302 |1 3 495 & 8le 1012
34 15315 | 5328 | 5340 | 5253 | 5068 | 5878 | 5304 {8403 | 541 /54281 2 4|5 & 8 8 10 11
38 |[5441 | 5453 | 5485 | 5478 | 5400 | 5502 | 5514 | 5527 | 5539|5551 01 2 4|5 &6 7l 1014
36 15583 | 5575 | 5587 | 5500 | 5611 | 5623 | 5635 | 5647 | 5658 |5670 |1 2 4|5 8 7|8 1011
37 ||56B82 | 5894 | 5708 | 5717 | 6728 | 5740 | 5752 |5783 | 577s |s7es v 2 3|5 8 7|8 9 10
38 ||s708 | 5809 | 5821 | sBaP | 5843 | 5855 | 5886 | BT ses8 | 6BOS (1 2 3(5 6 7|8 9 10
39 (5811 | 5922 | 5533 | 5044 | 5085 | o808 | 5077 |sces | segg 80101 2 3lea 5 TlB 9 10
40 (8021 ) 6031 | 6042 | 8053 | 6054 | 6075 | 6085 | 6006 | 6107 811711 2 314 5 6|8 9 10
41 |/6128 {6138 | 6149 | 6160 [ 6170 | 8180 |'6191 [ 6201 | 6212 |e22211 2 3l4 5 6|7 B8 @
42 (6232 | 6243 | 6253 | 6262 | 6274 | 6284 (6204 (8304 | 8314 leazs )1 2 3|4 5 6|7 8 @
43‘3335 6345 | 6355 | 6385 | 6375 | 63685 | 6305 | 6405 | 8415 (64251 2 3|a 5 8|7 8 B
44 |\6435 | 6444 | 6454 | 6464 | 6474 | 6484 | 86493 [6503 | 6513|6522 |1 2 3|4 5 6|7 8 B
45 ||8532 | B542 | 6551 | 66681 | 8571 | 6580 6500 | 6595 (6600 (6818 |1 2 3|4 5 8|7 & 8
46 ||6628 | 6637 | 6646 | BB56 | 6665 | 6675 | 6684 |6693 | evo2 (67121 2 3|d B 6|7 7 8
47 |\6721 | 6730 | 6730 | 6740 |6758 | 6767 |6776 (6785 |64 [6E0A 1 2 3|4 5 5B T B
48 (leB12 | 6821 | 6830 | 6839 | 6848 | 6857 | 6066 |6875 | o84 (e8sa |1 2z ala 4 s5le 7 8
49 (16002 | 8911 | 6020 | 6928 | 6037 | 6946 |eo65 (@o64 L6672 (60811 2 3|4 4 5|6 7 &
50 |/6990 | 6998 | 7007 | 7016 | 7024 | 7033 | 7042 (7050 | 7058 (7087 |1 2 3|3 4 58 7 8
51 {7076 | 7084 | 7003 | 7101 {7110 | 7118 | 7126|7195 | 7143 (7152 |1 2 3la 4 Bl 7 8
52 (|7160 | 71688 | 7177 (7185 | 7193 | 7202 | 7210|7218 | 722¢ | 723511 2 2|3 4 5|8 7 7
53 ||7243 | 7251 | 7250 | 7267 | 7275 | 7284 ‘7282 (7300 | 7a08 (73161 2 2|3 4 Bl 8 7
54 [|7324 | 7332 | 7340 | 7348 raﬁaimaqlravzpm 7388 |7396 |1 2 2|3 4 5|6 6 7|

No. log . HNo. log

n=1314159 0.48715 In x=log x=(1/M=logx  (1/M) =230259 0.36222

e=271828 0.43420 logx=log,, x= Miog M=0.43429 1.63778
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LOGARITHMS

o 1 2 -|_ 3 4 B & 7 a 8 Meaan Differences
1 3)a T.8
7404 | 7412 | 7419 | ra27 [ 7435 7443 | 7451 | 7459 | 7468 | 7474 |1 3 G
7402 | 7400 | 7497 | 7508 | 7513 7520 | 7528 | 7538 | 7543 | 7551 |1 a &
75EP | 7568 | 7574 | 7eB2 | TH5Ee 7507 | 7E04 | 7E12 | 7R19 | 727 (1 3 (-]
7634 | 7842 | 7649 | 7657 | 7864 | 7672 ] Tevy TEEG | TES4 | rrol |1 3
7708 (7716 | 7723 | 7731 (7738 | 7745 | 77E2 PTBO | 7TBT | 7774 |1 3

7782 {7780 | 7706 | 7803 | 7810 | 7818 | 7825 7832 | 7839 | 7846 {1

78E3 | 7860 | 7868 | 7475 | 7882 | 7888 | Tags 7903 | Te10 | o7 |1
7024 | 7931 | 7o38 | 7945 | 7952 | 7ose | 7968 | Tova 7280 | 7887 {1
7853 1 8000 | 8DOT | 8014 | 8021 | 8028 | BO3s | 8041 8048 | 86055
8082 | BOBS | 8076 | 8082 | B0BS | 8086 | B102 8109 | 8118 [8122
6128 | 8136 | 8142 | 8140 | 8166 | 8162 (8185 8176 8162 | B%B0

B185 | 8202 | 8200 | 8215 | 8222 | 8228 | 8235 | 8241 | az4s 8254

8388 | 8395 | 8401 | 8407 | 8414 | Ba20 | 8428 | B4s2 8438 | 8445
B451 | B457 | 8483 | 8470 [ 8476 | 8482 | gde8 | Becd 8500 | 8508

B513 | 8519 | 8525 | 8631 | 8537 | 8643 | 8549 | 8555 | 8561 8587
8573 | 8578 | 8585 | 8591 | 8597 | 8603 | 8605 | 8615 | as2y Baz7
8633 | 6639 | BE45 | 8651 | 8657 | BEG3 | BE6S | 8675 | 8681 BEBs
8692 | 8628 | 8704 | 8710 | 8718 | 8722 | 8727 | 6733 | 8739 8745
B751 | 87568 | 8762 | a7es |a774 | 8779 | 8785 | 8791 | avey 8Bz

8808 | 86814 | BB20 | AB25 | 8631 | BuIT | BEB4Z | BE4E 8854 | asg
8885 | 8871 | 8876 | 60az | 8657 | BESS | BEge 8904 | 8310 | 8915
8821 | 8827 | 8632 | 8930 | 6943 | Bo46 | Bas4 | RosO 8pas | Ba7T1
8676 | 8982 | BeBT | 8053 8998 | 9004 | DOOD | 2015 2020 | 9025

e TR I T S S T 1 - NN (1)

SdNY J282%3 22282 gy @

758

SeESaadN NN MR RN RPN RNNMNNY BN RMRMEMN B
WHWWN OWww e CROUWOW WO 00w e BRA h;
@ RO W RN Ghbbbh Abhbbis Ahbba bbb @
B NG OO oo GRNRN AEDDD O A @

MR MMV RO 0N DR MR WO w W@

1
1
1
1
i
1
1
]
4
1
1
1
1
1
1
1
i
1
1
1
1
i
1
i
9305 | 8400 | 0405 | 9410 | 0415 | 8420 8425 | 9430 | 0435 | 9440 |0
0
0
]
[+]
0
0
0
o]
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(1]
0
0

1
1
1
1
1
1
1
1
1
1
81 HO08S | 9090 | 9086 | 9101 (9108 | 8112 | 9117 | o122 9128 | 133 1
82 {19138 | 9143 | 9149 | 9154 | 9158 | 165 | 9170 | 9175 | 9180 | 9188 1
83 o181 | 9196 | 0201 | 5206 | 8212 | 9217 | 9222 | 9227 | 9232 | o238 1
84 (19243 | 9248 | 9253 | 9258 | 9263 | 9268 | 9274 | o279 | 9284 8289 1
85 [a2ad4 (0290 ' 9304 | 9309 | 8315 | 8320 8325 | BAR0 | 9335 | 9340 i
86 [19345 § 9350 | 9355 | 9380 | o265 | 9370 | 9375 | 9380 | 9385 | saso 1 a
BT 1 2 3|la 4 &
88 19445 | 9450 | 455 | 9460 | 9485 | 9480 | 9474 | 9479 | 9484 | o409 | 2 3|3 4 4
89 ll8494 | 0408 | 9504 | 9509 | 9513 | 9518 | 9523 | 9528 | 9533 | o538 1 2 313 4 4
80 [|8542 19547 | 9562 | 9557 | @562 | 9566 | 9571 | 9576 | 9581 | 9588 1 2 3|3 4 a
msﬁmammmmaﬁunmummu:ﬂ 1 1/2 2 3|a 4 &
82 (9638 | 9643 | 9647 | 9852 | 65T | 9681 | 9868 | 9671 | 0675 | sann 1-1|2 2 3(38 4 4
83 (|96B5 | 9680 | pEa4 | sas9 (9703 8708 {6713 | 9717 | 9722 | o727 1 1|2 2 3|3 4 3
84 8731 18736 | 9741 | 974< | 9750 | 9754 | 9758 | o763 | a7es | 9773 1 1j2 2 a3 4 4
85 ||9777 | 9782 | 9786 | 5791 | 9795 | 9800 | 9805 | o809 | o814 | B81a 1 1|2 2 a|ls 4 4
96 119823 | 5827 | 9832 |'9836 | 9841 | 9845 | 9850 | 9854 | 2658 | osas 1 1(2 2 3(8 4 4
WMDBTEWMTMMQWMHNWW 1 1/2 2 3|2 4 4
98 19912 19917 | 8921 | 9926 | 9930 | B34 | 9930 | 0043 | op4s | poEs 1 1|2 2 3|3 4 «
J_wfnasaas-ﬁinﬂﬂsamm4aa?a-waaaaa?ﬂmim 1 i|l]2 2 3|3 3 4
P 1 2 3 4 5 & 7 8 [} i0

e’ 04343 08688 13020 1.7372 21715 26058 9.0401 34744 3.9087 4.3420
log ? 2 3 3
loge™" 18857 11a1a Zegrt 22628 58088 33042 49580 45256 4.0013 5.85T1
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ANTILOGARITHMS

o i 2 k< | 4 B 8 T ] 2

Maan Dillerencas

=~

R T T P R ] B B Ry B3R M RO R RPRD N | @
oot Wo D RY DL R LR O

.00 ||1000 | 1002 | 1005 | 1007 } 1008 1012 | 1014 | 1016 | 1019 | 1021

o |1uca:i 1026 | 1028 | 1030 | 1033 | 1038 | 1038 [ 1040 | 1042 1045

1047 | 1050 | 1052 | 1054 | 1057 | 1059 | 1082 | 1064 1087 | 1089
.03 im?z 1074 | 1076 | 1079 | 1081 | 1084 | 1088 | 1088 | 1091 | 1094

1096 | 1008 | 1102 | 1104 | 1107 | 1109 | 1112 1114 | 1117 | 11719
.05 (1122 | 1125 | 1127 | 1130 1132 | 1135 | 1138 ] 1140 1143 | 11486
06 ||t148 | 1151 | 1153 | 1156 | 1158 | 1161 | 1164 1187 | 1168 [ 1172
o7 11175 11178 | 1180 | 1183 | 1188 | 1189 | 1181 | 1104 1187 | 1192
.08 ||1202 | 1205 mnafun 1273 | 1218 | 1218 | 1222 | 1225 | 1227
00 (11230 | 1233 | 1236 | 1238 | 1242 | 1245 | 1247 1250 | 1253 | 1258
10 {1259 | 1262 | 1265 | 1268 | 1271 | 1274 | 1276 1275 | 1282 | 1285
41 1288 | 1291 | 1294 | 12a7 | 1300 | 1303 | 1308 1300 | 1312 | 1315
42 ll1m18 | 1321 | 1324 | 1327 | 1330 | 1334 | 1337 1340 | 1343 | 13486
13 ||1348 | 1382 | 1385 | 13858 | 1381 | 1385 | 1368 18371 | 1374 | 1377
14 ||1380 | 1384 | 1387 | 1390 | 1393 | 1386 | 1400 1403 | 1406 | 1409
A5 11413 | 1916 | 1419 | 1422 | 1426 | 1429 | 1432 1435 | 1439 | 1442

16 |l184s | 1449 | 1482 | 1455 | 1459 | 1462 | 1466 | 1469 | 1472 | 1476
37 11479 | 1483 | 1488 | 1480 | 1483 | 1406 | 1500 | 1503 | 1607 1510
18 [|1514 {1517 | 1521 | 1524 1528 | 1531 | 1535 | 1538 | 1542 1545
“19 1540 | 1852 | 1586 | 1560 | 1562 | 1567 | 1670 | 1574 | 1678 | 1581 10
20 |l1ses | 1889 | 1592 | 1596 | 1600 | 1603 | 1607 | 1611 | 1814 | 1698 |0
21 ll1e22 | 1828 | 1820 | 1633 | 1637 | 1841 | 1844 | 1648 | 1652 | 1656 10
“22 |l1880 | 1683 | 1887 | 1671 | 1675 | 1679 | 1683 | 1687 | 1690 | 168410
‘23 [l1ees | 1702 | 1708 | 1710 | 1714 | 17v8 | 1722 | 1726 | 1730 | 1734 10

(]

o

o

CAC COODOO ODODO OQOOW O}

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
a

@

2
2
2
.zl
24 [|17a8 | 1742 | 1746 | 1750 1754 | 1758 {782 | 17868 | 1770 | 1774 EI
25 {1778 1782 | 1786 | 1781 | 1785 | +790 1803 | 1807 | 1811 | 1816

26 ll1ezo | 1824 | 1828 | 1832 | 1837 | 1841 1845 | 1849 | 1854 | 1858
271882 | 1888 | 1871 | 1875 | 1879 | 1884 | 1888 | 1882 a7 | 1801 O
28 ll1ens | 1910 | 1814 | 1918 {1923 | 1928 | 1932 [ 1938 1941 |1945 (0
20 11080 | 1954 | 1958 | 1983 | 1068 | 1972 | 1877 | 1982 1888 | 1881 |0
.30 ||1985 | 2000 | 2004 | 2009 | 2014 | 2018 | 2023 2028 | 2032 | 20370
a1 |lzo42 | 2048 | 2051 | 2056 | 2061 | 2085 | 2070 2075 | 2080 | 2084
32 |lzo8e | 2094 | 2099 | 2104 , 210§ | 2113 | 2118 21za | 2128 | 2133
a3 llz138 | 2143 | 2148 | 2153 | 2158 | 2183 pi@8 , 2173 | 2178 |21B3 |
a4 [lz188 | 2183 | 2198 | 2208 [ 2208 | 2213 | 2218 2223 | 2228 | 22334 |
35 ||22308 | 2244 o240 | 2054 | 2080 | 2265 | 2270 | 2275 2280 | 2288

o
o]
o
1
1

36 llooo1 | 2208 | 2301 | 2307 | 2312 | 2317 | 2323 | 2328 | 2333 2330 |1

37 ||2344 | 2350 | 2355 | 2380 | 2366 | 2371 | 2377 (2382 23gs | 2383 |1

.38 2398 | 2404 | 2410 2415 | 2421 | 2427 2432 | 2450 | 2442 | 2442 {1

.39 (|2456 | 2460 | 2466 2472 | 2477 | 2483 | 2489 | 2485 | 2500 2806 |1

1
1
1
1
1
1
1
1
i |
1

——

40 ||2512 | 2518 | 2623 | 2820 | 2505-| 2541 | 2547 | 2553 | 2559 | 2564
41 \|2570 | 2578 | 2582 | 2588 | 2594 | 2600 | 2606 | 2612 2618 | 2624
‘a2 |l2630 | 2635 | 2842 | 2640 | 2655 | 2661 | 2667 | 2673 | 2670 | 2685
‘a3 ||2eo2 | 2608 | 2704 | 2710 {2718 | 2723 | 2728 | 2735 | 2742 lz.ma
‘as l|l2784 | 2761 | 2767 | 2778 | 2780 | 2786 | 2783 | 2799 | 2805 | padz
a5 ||2e18 | 2825 | 2831 | 2838 | 2844 | 2051 | 2858 | 2864 | 2871 | aa7y
46 ||2884 | 2801 | 2807 | 2904 | 2011 | 2917 | 2924 | 2031 | 2938 | 2944
‘47 ||2081 | 2958 | 2965 | 2972 | 2978 | 2085 | 2992 | 2999 | 3006 | 3013
a8 ll3020 | 3027 | 3034 | 3041 | 3048 | 3055 | 3082 | 3089 | 2076 | 3083
[,n |a0s0 | 3007 | 210 | 3112 {3119 | 3126 3133 | 3141 | 3148 | 3155

3
3
3
3
3
3
3
3
3
3
3
3
3
3
4
4
4
4
4
4
4
4
4
4
4
5
5
5
5
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Ijmmnmammm moatomo Ol a s &b REAE BBEBBE

2
3
3
3
3
3
3
3
3
3
b ]
3
3
a3
3
4
4
4
&
4
&
4
4
4
4

5

A pwW @@L

Antilogarithm Chart continue on page No. 23
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PHYSICAL SCIENCES

PAPER - III
Note : This paper contains four Sections., You are required to attempt all of them.
SECTION 1
Note :(—Answer both the questions (. 1 and Q. 2) in 500 words for each question.
(2%20=40)
1. () Define Fourier transform and give its various forms. Also write down

applications of this transform in Physics. And show that Fourier transform
of the Gaussian distribution funection is again a Gaussian function.
(h) A sphere of radius R carries a charge density p(r)= kr, where k& is a
constant.
Obtain the expression for electric field as a function of r (inside as well
as outside) and find the energy of the configuration.
Or
) (a) Explain Poisson brackets and canonical transformations. State any one
' canonical transformation and give its verification,
(b) Define the annihilation operator ‘e’ and creation operator a® for the
one-dimensional harmonic oscillator. Using the ladder operators and
Bra and Ket notations obtain the expressions for energy eigenvalue.
Derive the expression

(a™)

n
|n>=- |0 =,

Jn!
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2. (a) Derive Planck’s expression for the spectral distribution of black-body
radiation and discuss Rayleigh-Jeans law and Wien's law as limiting

cases.
(b) Design a first order low pass filter using op-amp with cut-off
frequency of 700 Hes.
Or
2 (a) Show that for an intrinsic semiconductor Fermi level lies in the

middle of the for the forbidden gap.

(b) If a sine wave of 100 Hz and 3 V p-p amplitude is input to the
following Schmitt trigger ecircuit, what would be its output waveform,
sketch ? How 1s this circuit superior to an open-loop comparator ?

10 K

H
o

56 kQ

100 Q
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SECTION II

Note —Answer the questions (Q. 8 to Q. 5) in 300 words for each question. (3x15=45)

3. (a)

(b)
(e)

Discuss the motion of a simple harmonic oscillator in one dimension
by evaluating the Hamiltonian and then using Hamilton’s principle.
Describe the prineciple and application of wave guides.

A potential barrier of height V, is defined as

V = 0 for x < 0 and x > a

V=V, for 0 <x <a

If a particle of energy E < Vj is incident on a barrier from left
side, obtain the expression for transmission co-efficient. Comment on
the result derived.







4, (@)  Show that the average value of v, in the Maxwellian distribution
' is zero.
(b) Compare CC, CB and CE configurations for input and output
impedances and gain.
(c) Sketch the circuit of a 4 bit binary up-counter using JK-flip-flops.
Draw the waveforms at different stages of counter.

Physical Sciences-III 13 [P.T.0.]




B. {a) Explain the Zeeman effect. Derive interaction energy. Show the =

and o components and frequencies of a b b EPWE transition in
a suitable diagram.

(b) State the Hund’s rules and apply them to find out the ground state
and effective magneton number ‘p’ for Fe3*
[Hint : Atomic No. of Fe is 26l

(e) Obtain the semi-empirical formula for the binding energy of a nucleus.
Justify each term.

Physical Sciences-II1 14







SECTION III
Note (— Answer the following questions in 50 words each. Attempt all questions
(Q. 6 to Q. 14). (9x10=90)
6. Define central force field and write down equation of orbit. On the basis
of eccentricity, explain nature of the wvarious orbits.

7. An electromagnetic wave propagates in free space along z-direction. The
electric field vector iz given by

—f

E=i Ey coso (G -8+ ) E, sino(=—t),
¢ ¢

Obtain the direction and magnitude of Poynting wvector. What is the state
of the polarization of the electric field.

Physical Sciences-TI1 16




8. The wave function in the ground state of Hydrogen atom is

. 1%
Y= [ 3] e’
it

Show that the average value of r is 3 @

-

9, Using the first and second law of thermodynamics, show that

U oU
T = L) ,P--—(-—-—
(5‘8 v W]’s_




10.  Sketch a 4-bit R-2R DAC. Write equation of output voltage for this circuit.
What percentage of output would be available for an input of 10006 ?

11. With the help of a schematic diagram explain the working of a counter-

type A to D converter.

Physical Sciences-TI 18




12. Draw a block diagram of NMR spectrometer. Label the diagram and briefly

explain the funetion of each component.

13. Discuss the physical origin of exchange field and show that the mean field

constant A is given by :

3K T¢

) Ng?S S+ 1)pub -




14, Which conservation laws seemed to have been violated in a P-decay process 7
How was the controversy resolved ?

SECTION IV
Note :— Answer questions (Q. 15 to Q. 19) in 30 words each. Attempt all
guestions. (5x5=25)
15. Given
[1) = 3‘3 - E.x:}r
Find

ia) grad ¢
(b) The directional derivative at point (1, 2, 3) in the direction

i)k

Physical Sciences-I11 20




16. If
J, |Jym>=C,| jym=E1l>
then derive the expressions for C, and C_.

-

+5V
17. +15V 0
E, =10V, 50 Hz
[ o DL
E, =4V,5Hz
o S—

-15V

For the pulse width modulator circuit shown above, find the high time
and duty cycle of output voltage v,




18. Draw a schematic diagram of a generalized measurement system.

19, Define Hall coefficient and show that for free electron Fermi gas it is

given by
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l ANTILOGARITHMS
.
|

Mean Diforences

o .1 2 a 4 ] .6 T a ¢ T2 31a s 8] 8 o
50 |[3162 [ 3170 | 2177 | 23184 | 3182 | 3199 | 3206 {3214 2221 |3228[1 1 2|3 4 4|5 &6 7
51 [|3236 | 3243 | 3251 | 3258 | 3266 | 5273 (5261 (3280 (5206 (8304 |1 2 2|3 4 5|5 & 7
.52 [|3317 | 3319 | 3327 | 3334 | 3342 | 3350 | 9357 |3365 | 3373 J8381f1 2 2|3 4 S5ls 6 7
.53 |3385 | 3396 | 3404 | 3412 | 3420 | 3428 (3436|3443 | 3451 (3489 |1 2 2|3 4 5|6 B 7
84 (13487 3475 | 3483 | 3491 | 3499 | 3508 | 3515 | 3524 | 3532 (354011 2 2|3 4 5|8 68 7
55 (13548 | 9556 | 3565 | 9573 |3581 | 9580 | 3547 3606 [ 3614 (3622 |1 2 2|3 4 5|6 7 7
.56 (3831 | 3630 | 3648 | 3656 | 3664 | 2672 | 2681 | 3620 | 3898 (3707 |1 2 23{3 4 5|8 7 8
57 ,l:ms 8724 | 3733 | 3741 |3750 | 3758 | 3767|3776 | 3784 3783 |1 2 3|3 4 5|8 7 B
b 258 ||as02 | 3811 | 2819 | 3828 | 3837 | 3846 | 3855|3864 | 3873 |38A2 |1 2 3|4 4 5|6 7 B
.59 12890 | 2899 | 3008 | 3917 | 3026 | 3936 | 3045 | 3954 | 3563 (387241 2 3|4 5 5|6 7 @
L 0 (13981 | 3990 | 3995 | 4009 | 4018 | 4027 | 4036 | 4046 | 4055 |4064f1 2 3|4 5 B |6 7 @
61 [|407a | 4083 | 4093 | 4102 | 4111 | 4121 | 4130 | 4140 | 4150 (4162 )1 2 3|4 5 6|7 &8 8
| 82 |l4169 [ 4178 | 4188 | o188 | 4207 | 4217 | 4227 | 4236 | 4246 (4256 (1 2 3|4 5 6|7 B 8
B3 (4266 | 4276 | 42865 | 4205 [4305 | 4315 | 4325 | 4335 [ 4345 (4355 (1 2 3|4 5 6|7 8 9
B4 (4365 | 4375 | 4285 | 49085 | 4408 | 4416 | 4426|4436 | 4440 (4457 )1 2 3|4 5 6|7 B 8
B85 ||4457 | 4477 | 4407 | 4408 [ 4508 | 4519 | 4520 | 4530 | 4550 (488001 2 3 /4 5 6|7 8 8
.86 [|4671 | 4581 | 4502 | 4803 | 4613 | 4624 | 4634 |4845 | 4656 (46687 [1 2 3|4 5 8|7 9 10
67 ||4677 | 4888 | 4698 | 4710 | 4721 | 4732 | 4742 4753 | 4784 (47751 2 3|4 5 7|8 8 10
.88 ||4a768 | 4797 | 4808 | 4819 | 4831 | 4842 | 4553 (4864 | 4878 (48871 2 3|4 6 7B 2 10
.69 [l4808 | 4900 | 4020 | 4932 | 4943 | 4055 | 4966 | 4977 | 4580 (sco0 |1 2 3 (5 6 7|8 8 10
.70 {5012 | 5023 | 5035 | 5047 | 5058 | 5070 | 5082 | 5093 | 5105 [5117 |1 2 4|5 6 7|8 8 1
71 {5120 | 5140 | 5152 | 5184 | 5176 | 5188 | 5200 [ 5212.| 5224 (5238 |1 2 4|5 & 7|8 1011
72 ||5248 | 5260 | 5272 | 5284 | 5297 | 5309 | 5321 | 5333 | 5346 |5358 |1 2 4 (5 &8 7|8 1011
.73 ||8370 | 5383 | 5398 | 5408 | 5420 | 5432 | 6445 | 5458 | 5470 | 548341 3 4|56 & 8|9 0N
.74 {5405 | 6508 | 6521 | 5534 | 5546 | 5559 | 6572 | 5585 | 5598 |5610(1 3 4|5 6 8|9 1012
75 |(56823 | 5838 | 5649 | 5662 | 5675 | 5689 | 5702 | 5715 | 5728 (5741 |1 3 4|5 7 B |9 1012
78 |[5784 | 5768 | 5781 | 5704 | 5808 | 5821 | 5834 | 5848 | 5867 |5875|1 3 4|5 7 B0 1112
.77 ||5888 | 5802 | 5916 | 6929 | 5043 | 5957 | 5970 | 5964 | 5088 [6012|1 3 4 5 7 8 [1011 12
.78 |l6028 | 603D | 8053 | G067 | 60B1 | B0B5 | G103 | 6124 | 6138 615211 2 4|8 7 8101113
.79 ||6168 | 8180 | @194 | 6200 | 6223 | 237 | 6252 (6266 | 6281 |6205]11 3 4|6 7 9101113
:BO (6310 | 6324 | 6330 | 6053 | 6365 | 6383 | 6397 [ 6412 | 6427 (6442 |1 2 4|6 7 2 101213
.B1 ||6457 | 6471 | B486 | 6501 | 6516 | 6531 | 6546 | 6561 | @577 (6592 |2 3 5|6 8 9 (111214
B2 |l6B07 | 6622 | 6637 | 6653 | 6668 | 6683 | €600 | 6714 [-6730 /67452 3 58 8 9111214
.43 ||6781 | 6776 | 6792 | 5808 | 6823 | 6830 | 6855 | 8571 | @Ba7 [ec02|2 3 s|6 8 9 |113314
B4 (6918 | 6934 6950 |60es |6e82 | eega {7015 |7os1 ! 7047 (7083 ]2z 3 B |8 8 10)11 13 15|
.B5 ||7079 | 7086 | 7112 | 7128 | 7145 | 7161 | 7178 ' 7194 } 7211 |7228(2 3 5|7 8 10121315
BE (7244 | 7261 | 7278 | 7205 | 7311 ; 7328 ' 7345 | 7362 [ 7379 | 7306 |2 3 £ |7 8 10]12131
B7 ||7413 | 7430 | 7447 | 7484 | 7482 | 7400 | 7516 | 7534 | 7581 |7588 |2 3 5|7 9 1012141
B8 ||7586 | 7602 | 7621 | 7638 | 7686 | vav4 | vew1 |Tro0 | TrE7 |(7ras |2 4 5|7 @ 11|12 14 18
89 ||7762 | 7780 | 7798 | 7018 | 7834 7852 | 7870 | 7880 | 7907 |ve2s5]2 4 S|7 8 111314 1
90 ||7943 | 7962 7980 | 7998 |8017 | 8035 | 8054 | 8072 | 8091 |B110 |2 4 B|7 9 11131517
81 18128 | 8147 | 8160 | 8185 | 8204 | 8222 | 8241 | 8260 | 0279 |8209 |2 4 68 8 11{131517
92 ||8318 | 8337 | 8356 |-8375 8395 | 8414 | B433 | 8453 | 8472 |8492 |2 4 &8 10 1214 15147
83 ||B511 | B531 | 8551 | BS70 | 8590 | 8610 (86830 | 8850 8570 |8600(2 4 6 (8 10 12{14 1618
.84 {8710 | 8730 | 8750 | B770 | 8790 | 8810 (8831 |8851 | 8872 |8892 |2 4 @ |a 10 12[14161
.96 ||8913 | 8033 | 8954 | BOT4 | 8995 | 0016 | 9056 (0057 | 0078 |oogo |2 4 6 |a 1D 121517 190
96 (19120 | 9141 | D162 | 918319204 | 9226 | 9247 | 9268 | 9290 (83112 4 6|8 11 13151719
.97 (|8333 | 9354 | 9376 | D397 6410 | D441 | Dan2 [9484 | D506 |es528 2 4 7|8 11 131517 20
.98 ||9550 | 0572 | 9504 | 9016 ‘0838 | D661 | 0e83 10705 (9727 |ovs0 |2 4 ¥ |9 11 13|18 1820
.99 ||8772 | 9795 | D817 | 8B40 | 9863 | DBES | 6008 |9631 (9954 (8077 |2 5 7|8 11 14|16 182
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ROUGH WORK

24




