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- Instructions for the Candidates .
1. Write your Roll Number in the space provided on the top of this page.
2. This paper consists of one hundred (100) multiple choice type of questions. All questions are compulsory.
3. At the commencement of examination, the question booklet will be given to you. In the first 3 minutes, you are requested to open
* the booklet and compulsorily examine it as below : :

(i) * To have access to the Question Booklet, tear off the paper seal on the edge of this cover page. Do not accept-a booklet
without sticker seal and do not accept an open booklet. - ‘

(i) " Tally the number of pages and number of questions in the booklet with the information printed on the cover page. Faulty
booklets due to pages/questions missing or duplicate or not in serial order or any other discrepancy should be got replaced
immediately by a correct booklet from the invigilator within the period of 5 minutes. Afterwards, neither the Question
Booklet will be replaced nor any extra time will be given, : )

(#if)  After this verification is over, the Test Booklet Number should be entered on the OMR Answer Sheet and the OMR Answer
Sheet Number should be entered on this Test Booket, . :

4. Each item has four alternative responses marked (A), (B), (C} and (D). You have 10 darken the oval as indicated below on the correct
response against each item. :

Exampie : @ . @ @ where (B) is the comect response. )

Your- responses 10 the items are to be indicated on the OMR Answer Sheet under Paper —H only. If you mark your response at any

place other than in the oval in the OMR ‘Answer Sheet, it will not be evaluated.

Read instructions given inside carefuily. _ '

Rough Work is to be done in-the end of this booklet. ) ' :

If you write your Name, Roit Number, Phone Number or put any mark oh any part of the OMR Answer Sheet, except for the space

allotted for the relevant entries, which may disclose your identity, or use abusive language or employ any other unfair means, such

as change of response by scratching or using white fluid, you will render yourself liable to disqualification.

9. You have to retum the original OMR Answer Sheet to the invigilator at the end of the examination compulsorily and must not cany
it with you outside the Examination Hall. You are however, allowed to cary original question booklet and duplicate copy of OMR
Answer Sheet on conclusion of examination. : . :

18. Use only Blue/Black Ball point pen.

11, Use of any calculator or any electronic devices or log 1able etc., are prohibited.

12, There shall be no negative. marking. .

13.  In case of any discrepancy in the English and Gujarati versions of questions, English version will be taken as final. -
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_LOGARITHMS

o | 1 2 3 4 5. 8 7 8 9 Mean Differences
: . _ 12 3{4 5 8|78 89
18 10000 | 0043 | 0086 | 0128 {0170 | 0212 | 0253 } 0204 | 0334 | 0374 14 8 12|17 21 25}29 33 37]
11 110414 [ 0453 | 04921 0531 1 0569.] 0807 0645 | 0882 | 0719 (0755 |4 8 11 15 19 23]28 30 34
12 10702 10828 | DA64 | 9899 | 0934 | 0989 | 1004 | 1038 | 1072 {1106 |3 7 10]14 17 24 24 28 31
13 {|1130 | 1173 | 1206 | 1239 | 1271 | 1303 {1335 | 1367 | 1309 | 14303 6 10 13'16 18)23.26 29
14 {11461 | 1482 | 1623 | 1553 ] 1584 { 1614 16441 1673 | 1703 {1732 |3 6 9112 15 18{2% 24 27
18 11761 [ 1790 | 1818 | 1847 [ 1875 | 1903 | 1931 ] 1959 1987 1201443 '8 8|11 14 17|20 22 25
18 112041 | 2068| 2005 | 2122 [ 2148 ) 2175 | 2201 | 2227 | 2253 {2279 )3 5 811 13 16l18 21 24
17 [2304-1 2330 | 2355 | 2380 | 2405 | 2430 | 2455 | 2480 | 2504 {25002 5 7 {10 12 15 17 20 22|
18 H2s553 [ 2577 | 2601 | 26825 {2648 | 2672 | 2805 2718 2742 1276812 6 7|9 12 14]16 19 21
19 |12788 [ 2810 | 2883 | 2866 §2878 | 2000 | 2023 | 2045 | 2067 i2089 f2 4 7 9 11 13016 18 20
20 [|3010 13032 | 8054 | 3075 [ 3096 | 3118 | 3139 3160 | 3181 13201 ]2 4 &8 11 12h15 17 10
21 13222 13243 { 3263 | 3284 | 3304 | 3324 {2346 13365 | 3385 | 3404 |2 4 &8 10 12|14 16 18
22 113424 [3444 | 3484 | 3483 | 3502 | 3522 | 354 3560 | 3570 {35982 4 B8 10 12/14 15 17
23 113617 | 5636 | 3655 | 3674 | 3802 | 37117 4729 | 3747 3766 1378412 4 617 8 1113148 17
24 13802 13820 | 3838 | 3856 13874 | 3652 {3000 {3027 | as4s {aeszl2 4 517 9 11 12 14 18]
25 |3979 3957 | 4014 | 4031 {4048 | 2065 | 4082 4090 | 4118 {4133{2 3 5|7 = 10f12 14 15
1 26 14150 { 4166 | 4183 | 4200|4218 | 4232 | 4245 | 4285 | 4281 {4208 |2 3 517 8 10{11 13 15
27 4314 14330 | 4346 | 4362 § 4378 | 4393 | 4409 | 4425 | 4440 445612 3 5|68 8 9111314
28 [14472 {4487 | 4502 14518 4533 | 4%48 | 4384 45791 4594 , 4809|2 3 516 8 9 |19 12 14l
| 29 #4624 | 4839 | 4654 | 4669 (4683 | 4690 | 4713 [4728 | 4742 4757 |1 3 4|6 7 9101213}
30 4771 | 4786 | 4800 | 4814 {4829 | 4843 | 4887 } 4871 | 4286 {4800 |1 3 4 |6 7 8 {1011 13
31-r;4914- 4928 | 4942 | 4955 | 4869°| 4903 {4997 | 5011 6024 50381 2 4l6 7 8&li01112
32 }{5051 | 5065 | 5079 | 5092 | 5106 { 5119 | 5132 | 5145 | 5158 517211 3 418 7 B8f9 1112
33 115185 15198 | 5211 | 5224 | 6237 | 5250 | 5263 | 5276 | 5289 {53021 3 45 6 8|9 1042l
34 ;5315 | 5028 | 5340 | 6383 5368 6878 | 5301 15403 ! 5418 /8428 (1 3 45 & 8 g 10 11
1 38 ||5441 | 5453 | 5465 | 5478 [ 5490 | 5507 | 5514 | 5527 | 5580 656111 2 415 6 7(9 1011
38 ||5563 | 5575 | 5587 | 5509 | 5611 | 5623 | 5636 { 5647 | s6s8 | 5670 |1 2 415 B8 7.{8 101N
37 15682 15694 | 5708 | 5717 15728 | 5740 | 5782 {57831 5775 |sm8e )y 2 3|5 &* 7 B .9 10
39 ||s798 | 5800 | 5821 | 5832 | 5843 | 56855 | 58686 | 2awm Sese 580611 2 3|5 6 7!8 g 10
39 15011 | 5822 | 5633 | 5044 | 5955 | 5966 | 8977 | sg88| 5998 (8010f1 2 3|4 5 7 8 910
40 ||8021 16031 | 8042 | 8053 | 6064 | 6075 | 60BS {6006 ) 6107 (61171 2 3}4 5 818 8 10
41 116128 16138 | 6149 | 6160 | 8170 | 6180 [ 8191 | 6201 | 6212 [6222{1 2 3|4 5 6|7 8 o
42 6232 | 6243 | 6253 | 65263 | 6274 | 62847 6204 {6304 | 6314 Je32581 2 3|4 5 6|7 8 9
43 1j6335 | 8345'| 63685 | 6365 | 6375 | 6385 |.6305 | 6405 | 6415 ;6425]1 2 3|4 5 &7 B 8
44 16435 | 6444 | 8454 | 6464 | 8474 | 6484 | 6493 | 6503 | 6513 | 6522 2 314 5 8l7 8 gl
45116532 | 8542 1.8551°1 6661 {6571 | 6580 | 6500 [ 6590 | 6800 [6618[1 2 3|4 5 &7 8 9
46 110628 16607 | 6648 | 8656 { 8a65 | €675 | 6684 16653 | 6702 671211 2 3[4 5 6|7 7 B
A7 16721 [ 6730 1 6736 | 6749 | 6758 | 6767 | 6776 [ 6785 |- 6704 6803¢1 2 3|4 5 5167 8
1 48 jles12 | 6821 | 6830 | 6839 | 6848 | 8857 | cBEE | 6875 6884 0893 |7 2 314 4 5)6 7 8
4969026911692089238937'6946.&95569348972'698112344-_56?8
50 116990 6698 | 7007 | 7016 | 7024 | 7033 | 7042 | 7050 { 7058 {7067 | 1- 2 313 4 518 7 8
51 {I7o76 [7004 4 7083 | 7101 [ 7110 | 7118 [ 7126 | 7135 | 7143 | 71521 2 '3 3 4.6|6 7 8|
162 760 [71e8 | 7177 | 7185 | 7193 ) 7202 | 7210 [ 7218 | 7208 | 7235 Y 2 2134 5i6 7 7
83 7243 1 7251 ) 7259 | 7267 | 7275 | 7284 | 7202 7300 | 7308 79181 2 2{3 4 5156 8 7
54 17324 | 7332 | 7340 | 7348 | 7356 7384 | 7372|7380 | 7368 | 7306 {1 2 23 4 5(6 6 7
. 4 . HRY
No, log No.. . leg
xn 314150 0.49715 n x=log x=(1/M)=log.,X - (1/M) =2.30259 - 0.36222
T e=27828 043528 logx=log,, x=Mlog x M=043429 183778
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LOGARITHMS -

o 1 2 3 a 5 6 7 8 o ~ Mean Differences
' -j1 2 3]as 8|78
35 7419 | 7427 | 7435 | 7443 (7451 | 7450 | 7466 (7474 }1 2 2|3 4 5|5 6 7|
56 7497 | 7605 | 7513 | 7520 | 7528 | 7538 | 7543 | 78611 2 2{s 4 5|5 6 7
57 7574 | 7582 {7589 | 7507 | 7604 {7612 | 7619 | 76271 2 28 4 5|5 8 7
68 7649 | 7657 | 7664 | 76721 7679 | 7686 | 7694 | 770t |1 1 213 4 4|5 6 7
| 89 5| 7723 17731 | 7738 | 7745 (7762 | 77680 | 7767 [7774]1 1 2|3 4 4|5 6 7
60 7798 | 7803 {7810 | 7818 {7625 | 7832 | 7830 [ 78461 1 213 4 4{5 6 &
81 7888 | 7675 | 7882 | 7889 | 7896 [ 7903 | 7910 [7917:]1 1 2|3 4 415 6 8
62 70313 | 7046 | 7952 | 7050 [ 7068 [ 7073 {79680 [ 7987 (1 1 2({3 3 4|5 6 6
63 8007 | 8014 | 8021 | 8026 | 8035 [ 8041 | 8048 [8055 {1 1 2|3 3 4[5 &5 €
64 807655 | 8082 18066 | 8006 [ 81028109 | 8116 (812211 1+ 2(3 3 45 5 6
65 814:2 | 8140 18156 | 8162 | 8160 8176 | 8162 [8189}1 1 2|3 3 45 5 6
86 | 8200 | 8215 | 6222 { 8228 [ 8235 |B241] 6248 (8264 |1 1 2|3 3 4|5 5 6
&7 8274 | 8280 | 82587 | 8203 | 8200 [8306 | 8312 |8319f1 1 23 3 4|5 5 6
o8 8338 | 8344 [ 8351 | 8357 18363 [8370} 8376 {82821 1 2{3 3 4]4 5 6
‘89 8401 | 8407 [ 8414 | 8420 | 8426 | 8432|0439 |844511 1 212 3 4|4 5 6
70 8463 | B470 [ 8476 | 8482 [ 8486 [8404 | 8500 |8506[1 1 22 3 4|4 5 &
71 18526 | 8531 | 8537 | 8543 [ 8540 | 8555 | 8561 [8567 (1 1 22 3 4{4 8 5
T2 8585 | 8591 | 8597 | 8603 | 8600 |8615 | 8621 (8627 |1 1t 212 3 414 5 8
78 8645 | 86851 | 8657 | 8663 18565 [8675 | 6681 (8686 |1 1 2|2 3 44 & &
74 8704 | 8710 | 8716 | 8722 (8727 [8733 | 8739 [8745]1 1 2/2 3 4{4 5 &
75 8762 | 8768 | 8774 | 8779 | 8785 | 8701 | 8797 j8002|1 1+ 2|2 3 314 5 5
76 8820 | 8825 | 8831 | 8837 | 8842 | 8848 | 8954 (8859 f1 1 2|2 9 S|4 8 B
|7 8870 | 8682 {8867 | 8893 {85890 8904 | 89101891541 1 2|2 3 314 4 5
78 8932 (6930 | 6843 | 8040 | 8954 18960 | 8965 {8971 {1 1 2|2 3 34 4 &
79 8987 ; 8003 [ 3998 | 2004 | 9000 {9015 | 9020 9026 {1. 1 2|2 3 314 4 &
80 9042 [ 9047 1 6053 | 9058 | 9063 {9069 | 9074 {07911 1 2(2 '3 3|4 4 &
81 9008 [ 9101 [8106 [ 9112 [ 9117|9122 19128 |$183[1 1 2(2 '3 34 4 &
82 | 9149.[ 9154 | 0150 | 9165 | 917019176 | 9180 |9188]1 1 212 3 3)4 4 5
83 9201 | 9200 9212 | 9217 | 9222 | 9227 | 9232 (92381 1 2|2 3 S]4 4 'S
84 9283 19256 109263 | 9260 | 9274 J 0270 | 9284 (D280 |1 + 2|2 3 3)4 4 5|
88 9304 | 0309 9315 9320 [ 9325 19330 | 9335 (934011 1+ 2|2 3 3|4 4 5
88 i 9355 | 9380 | 9365 | 9370 | 9375 | 9360 | 9365 19390 |1 1+ 2|2 3 3[4 .4 5
87 0405 | 9410 | 9415 | 9420 | 9429 [ 9430 | 9435 | 944010 1 1|2 2 3|3 4 4
88 D455 | 9480 [ 9465 | 948D | 9474 | 9476 | 9484 (9488 |0 .1 1|2 2 313 4 4
8p. 9504 | 9500 | 9513 | 9518 {9523 19526 | 9533 1953810 1. 1/2. 2 3|3 4 4
20 9552 | 955710662 | 9566 | 9671 0576 | 9591 (96880 1 1]2 2 3 (3 4 4
91 $600 | 9805 | 9600 | 9814 [ 9610 [ 9624 10828 [9633]0 1 12 2 3]3 4 4
82 9647 | 9052 | 0657 | 661 | 9066 9671 | 9675 (968010 1. 1|2 2 3|3 44
93 9694 | 9680 (9703 | 6708 {0713 |9717{ 9722 9727 |0 1 1|2 2 3|3 4 4
" 9741 | 974L | 9750 | 9754 [ 9750 | 0763 | 9768 (97730 1 1|2 2 38 4 4
o8 8786 { 5791 [ 9705 | B8OD | 9805 | 9809 ( 9814 /9818 |0 1 1]2 2 3|3 4 4
o6 9832 {'9538 | 9841 | 9845 | 0850 | 9854 | 9850 |seea o 1 12 2 3|3 4 4
7 9877 19881 [ 9888 | 9800 | D804 | 9809 | WOOD 198060 1 1/2 2 8|3 4 4
98 9921 { 9920 | 9930 { VO34 [ BH30 [ U043 | DP48 [90B2 |01 12 2 33 4
o9 8865 | 9960 10974 | 9978 | 9983 | 9967 | 9093 99960 1 1]2 2 33 3 4
'3 1 2 3 4 s e 7 ° s w0
Joge” 04343 08686 1.8020 17372 21715 26058 90401 34744 2.9067 4.3420
logeTr Tses7 Ta314 207t 22628 G8285 53042 40500 45286 40913  Ees7
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ANTILOGARITHMS |
9.'1..'.3_ s a s . '7 8 o Mein Differences

B

CRADAFFIOANNNNNGONAALL ArbLADIIANDOPRAILWADOID WOINN RRONRN PO

00 11000 11002 | 1005 11007 ) 1009 | 1012 | 1014 [ 1016 1019 | 1021
o1 ,lwzs 1026 | 1026 ] 1050 | 1033 | 1035 | 1038 | 1040 | 1042 | 1045
1047 } 1050 | 1052 | 1054 | 1087 | 1059 | 1082 | 1064 | 1087 | 1080
.osngz 1074 | 1076 | 1079 | 1081 | 1084 | 1086 }1088 | 1091 | 1004
| T1006 1009 1102 1 1104 [ 1107 ] 1100 { 1HI2 1114 ¢ 1117 | 1119
06 #1122 111251 1327 | 1130 [ 1182 | 1135 | 1138 ] 1140 ] 1143 | 1148
08 11148 | 1151 | 1453 [ 1158 [1158 | 1181 | 1184 | 1167 ] 1160 | 1172
o7 1176 | 1178 | 1980 | 1163 J1te8 | 1180 | 1191 [ 1194 | 1197 { 1199
08 1202 |1208 | 1208 1211 |13 | 1218 | 1219 ] 1222 | 1228 | 1227
09 1123011238 | 1296 | 1239 | 1242 | 1245 | 1247 | 1250 | 1283 | 1280
1.10 {1259 | 1282 ] 1265 | 1268 {127 1274 | 1278 [ 1279 | 1282 | 1288
1 1268 12817 1294 1267 130G { 1303 | 1306 1309 1312 | 1318
42 1318 {1321 | 1324 | 1327 ] 1330 | 1334 [ 1337 §1340 | 1343 | 1346
13 [|1348 | 1382 | 1385 | 1388 | 1381 | 1365 | 1968 | 1371 | 1374 | 1377
4 [|1380 } 4384 | 1387 | 1390 | 1303 | 1396 | 1400 | 1403 | 1406 | 1409
A8 1498 [ 1416 | 1419 | 1422 | 1426 ] 1429 | 1432 | 1408 | 1430 | 1442
A6 [|1445 [ 1448 | 1452 | 1455 [ 1458 | 1462 | 1460 | 1468 | 1472 | 1476
a7 1479 | 1a88 | 1428 | 1490 F 1493 | 1498 | 1500 } 1503 | 1807 {1540
18 11814 11617 1521 | 1524 { 15281 1531 | 1535 1538 | 1542 1545
19 1540 [ 1552 | 1556 | 1580 | 1563 1567 | 1570 | 1574 | 1678 | 1581
20 }186% | 1588 | 1592 | 1866 | 1600 | 1603 [ 1607 | 1611 ] 1814 | 1678
21 Jj1e22 11606 | 1628 | 1633 [ 1637 | 1841 [ 1644 | 1648 | 1652 | 1656
22 He80 [ 1603 | 1867 {1871 {1675 | 1670 | 16831 1687 | 1690 | 1604
| .28 [[1eo8 {1702 | 1706 | 1710 {171 | 1770 [ 1722 [ 172¢ | 1730 | 1704
24 1173 j1742 | 1746 [ 1750 }1784 | 1788 [ 1762 1768 | 1770 [ 1774
28 f177e {1702 | t708 | 1701 [ 1795 | 790 | 1808 | 1807 | 1811 | 1818
.26 1820 | 1824 | 1828 | 1832 | 1897 | 1841 | 1845 | 1849 | 1854 | 1858
27-f1862 | 1866 | 1871 | 1878 [ 1870 | 1584 | 1888 | 1802 | 1867 | 19¢1
1905 | 1910 | 1914 | 1910 | 1928 | 1928 | 1932 1 1838 | 1041 | 1945
1950 11954 { 1959 | 1963 [ 1008 | 172 | 1977 | 19682 | 1088 | 1007
1905 | 2000 | 2004 | 2009 [ 2014 | 2018 | 2023 [ 2028 | 2032 | 2037
2042 | 2048 | 2051 ] 2056 {2081 | 2085 | 2070 | 2075 | 2060 | 2084
2080 | 2004 | 2099 {2104 (2100 | 2138 { 2148 [ 2129 | 2128 {2128
2158 [ 2143 | 2148 [ 2153 2158 | 2183 { 2108 - 2170 | 2178 | 2183
Y2188 | 2103 | 2198 | 2203 | 2208 | 2213 | 2218 | 2223 | 2228 | 2254
2230 | 2244 | 2249 | 2284 | 2250 | 2268 | 2270 | 2275 | 2280 | 2288
2291 {2298 | 2301 | 2307 | 2312 | 2317 | 2323 [2928 | 2333 | 2399
44 | 2385 | 2080 | 2006 | 2371 | 2377 | 2382| 2888 | 2300
2609 | 2404 | 2410 | 2418 | 2491 | 2427 | 2432 | 2430 | 2440 | 2440
245868 1 2400 | 2408 | 2472 | 2477 | 2483 | 2480 | 2495 | 2508 ; 3508
2612 { 2818 | 2523 | 2820 | 2558| 25417 2847 | 2553 | 2550 | 2564
2670 | 2578 | 2882 | 2588 | 2504 | 2600 | 2808 mlaetslm
2630 | 2638 | 2642 | 2840 | 26855 | 2661 | 2607. 2672
2602 | 2088 | 2704 | 2710 | 2718 | 723 | 2720 | 2735 | 274 | 2748
2754,| 2761 | 2767 | 2773 | 2780 | 2700 | 2709 {2708 | 2805 2642
2818 | 2625 | 2831 { 2638 | 2844 | 2061 | 2050 | 2064 mlzaw
2684 [ 2891 | 20807°] 2004 | 2011 | 2017 | 2024 | 2001 | 2988 | 2044
2999 | 3008 | 3013
‘ 2 | o080 | 3076 13063
2105 | 3112 {3118 | 3126 | 3133 [ 3147 sua’-aws
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MATHEMATICAL SCIENCES
o - PAPER-II 7

" Note : This paper contains One Hundred (100) multiple-choice matching questions,
| each question 'éarrying_ TWO (2) marks. Attempt All the questions.

1. I

N :vc:aain—l-:i-'ysin.l xy#0
fa, =13 ~ x T <
10 , xy=0

then which one of the foliowing is a correct statement ?

W G fiay e - @ lm fay-lm (hm f y))

(x,3)-(0,0) : _ (z,y)-(0,0)

Vl'im. ) (x; ) =lim lim (x, - lim x, ) does not exist
(C)-. (x,y)—»(o,c»)f Y 20 250 f 'y.) ) (x,y)—‘>(o,o)f( 4 LR

2. The functions,

Flx, y)= ™7, glx, y) = V22— 2xy+y? - 2%+ 2y

are : N | 7 | |

(A) .functlonally dependent and f (x, ) = F(g(x, )8

| where F(z) = {(log 2)* - 2logz} ' o | | . ‘i |

(B) not functionally. dependent | | o

© functlonally dependent and glx, y) = F(f (x,5))

| where F(z) = {(logz)2—2logz}”a ' _ ~

@), fanctionally dependent and. g(x, y) = F(f(x )

where F(z) = {(log z)2 + 2log z}”‘l

Math.SciI 5 proy



3.  Consider the function f:R? ——)-R, deﬁned as :

1 : xy‘ '
R » %= ()
Cfa, =ity x
: 0 , x=0

Then which one of the following is not correct ? . _
(A) the directional derivative of f at (0, 0) and in the direction of | exists
. (B) the directional derivative of f at (0, 0) and in the direction of ] exists
(C) if g is a unit vector other then i, .j', then the directione,l derivative
 of fat (0, 0) and in the direction of ; exists |
(D) fis continuous at (0, 0)
4. Suppose A, B are real n x n matrices such that det A > 0 and det B <0.
| For 0<t<1, consider C(t) tA+(1-t)B. Then :
(A) C(t) is invertible for each ¢ [0, 1]
~ (B} there is.a ¢ €(0, 1) such that’ C(t,) is not mvertlble
~(C) G is not invertible for each ¢ &[0, 1]
(D) C(#) is invertible for only finitely many t<[0,1]
5. - Which of the following set of functions is uncountable ?
A {fIf:N=-{0,1}}
- ® {fIf:0, >N}
- (© {fIf:{0,11 > N, f(O) < fF) |
(@ {f1f:N—1{0,1},3n, such that f(n) = f(m) Vn,m2 n,}
6. - Suppose p is a polynoxmal with real coefficients of degree > 1. Then Whlch‘_

of the following statements is necessarily true ?

(A) there is no root of the denvatlve p' between two real roots of the
polynonual P '

(B) there is exactly one root of the derivative p between any two real roots
of p ‘

(C) thereis exactly one root of the denvatlve p' between any two consecutive

~ roots of p .
(D)  there is at least one root of the denvatwe p between any two consecut:ve "

. roots of p
Math. sci._'-n | 8



7. Suppbse f:R— R is a twice contiﬁﬁously differentiable function, with
FO = fD=f0)=0, then : B
(A) f" is the zero function
Cy " &) = 0 fqusoine xe(O,-l)

_ B) £(0) is zero
(D) . f" never vanishes -

8. Decide which of the following functions is not uniformily continuous on (0, 1).

@ f@=e - ®) f@=x
(C) fla)= tan(%x) - (D) f(x)=sinx
9. ©  The sum of the senes
1 14214243 ols
TR TERAETE +"-':9q“ o
@A) e (B) %
_ 3 _
O e @) 1+z
LY
10. lim [1—“5) equals :
) n—yeo n
A 3 (B ¢
© et D) 1

1L If F:R2->R? is glven by f(x, y) = (x?, y +smx) then the derivative of f

~at (x, y) is the linear transformatlon given by :

0

(2 0) - (2x o
(A) \cosx 2y | o (B) \2y cosx)
o | 2j : cosx | - (22 2y
© [2x -0 J - o D \ 0 cosx)
Math. Sci-IT 1 [P.T.0)



12 'Suppose A an(i B »e're real invertible matrices such that AB = -BA. ’fhen :
(A.) Trace (A) = 0 and Trace B) =1 | | | |
(B) Trace (A) = 1 and Trace (B) = 0.
(C)N Trace (A)_‘,‘= Tfac'e B)=20 .
(D) Trace (A) = Trace (B) = 1

13. - The -detern:iinaht of the matrix

1000 0
010020
001200]|
002100
020010
200 0.0 1

- is | .

A0 | | ® 9

© 21 . @ 2T

14.  Suppose CR) is the real vector space of all the real-valued contmuous functlons
on R. Let P, (x)=x" for all xeR and '

| _ p.——-_‘ep_an (By, P1» P2 }
Then ......ccccueneeres -
@’ p=CR)
B) eep |
3 (Cj {por, 2 } is a linearly dependent set
(D) sinxep

Math. Sei-I1 . 8



15. . Let V be th'e vector spacé-'of polynomials over R of degree less_.than or equal
to n. For p(x) = ao+a1x+ L+ax” in V, define a linear tranéforrﬁation
T:V-V by : | | | |

T(p(x))-a +a, 1x+an X +.I ..... +ax".
Which of thP following is false ? _
(A) Tis mnctwe ~ (B) T is surjective
(C) Tis 1nv0r1“1b1e o (D) det T=0 '

- 16. Suppose A 1s a4x4 mvertlble real matrix. Whlch of the following 1s not

true ? - _ . _

(A) The columms of A form a basis for R4 o ‘
(B) Null space of A contams only ‘0’ vector

€ A has four chstlnct eigen values |

[§0)] Image of lin: ear transformatlon x— Ax on R4 ig R4

| | : A.— cos® -sin B= cosB sin 6 "
17. Cons1.der the_ moblhty “lsin6  cos6 and | —- Zsin®  cosp] Where

2
0= ?n Then whlch of the following is true ?
(A) A2°19 = B2019 = L[ | B Az"19 B = _] -
(C) A8 =1 and O, D) A= _] and:IAzom =1

12345

3125 4) the matnx__A is deﬁn.ed to be the

18. . Given the permutation . G (

one whoée ith co.lur.n';n'-E is,the 6()™ column of the identity matrix I, which of
the following is cormc:;f; ? 7 |
@a A=A2 ® A
©) A= A-5 | | D A

A

A-l

Math.Sei-II - s - [PTO]



‘.19. | The set of the eigen values of the matrix :

000100
000010
000001
100000
010000
001000

18 :

@ G- B 1,3

(C) {3 -3} o q, -1}

20. | Suppose F is the set of all entu'e functions f: C - 1C such that f(x) = x|
' for all xe(-1 1). Then the cardmallty of F 1s :
@ o |
B) 1
(C) strictly greater than 1 but finite |
. (D) infinite o |
‘21, '.'Suppo.se f=u+iv is an entire function whéi‘le 1t and v are the real and

imaginary parts of f respectxvely If the Jacobmn matrix

7. [u @) u, (a)}

v.(a) v/(a)
| is yxﬁinetric for all g, th_en :
- (A) fisa polynomiél of degree 1
B) f)=¢ forall zeC
- (C) f is necessérily a constant function

;‘ _ (D) f is a polynomlal of degree strlctly gre:ater than 1

Math Sc1 —II o 10



22,

23.

24,

25.

for 1<|z|<8, is :

. Cons1der the functions f,g: C -» C defined by f2)= ¢, g(z)—"h an_dw'

{zeClReze[ 7, 7l}, then:

(A) fis onto entire function ‘ (B) g is bounded on C
_(C) fis BOunded on S (D) g is bounded on S

Suppose that f C——)C is a complex valued functmn of the form'

fx, y) =ulx, y) + iv(x, y), suppose. that ulx,y) = 3x y, then :
(A) f can not be holomorphic of C for any choice of v

(B) f is holomorphic on C for suitable choice of v

(C) fis holorﬁorphic on C for all choices of v

- (D) wu is not differentiable

The Laurent expansion of ,

1

fz) = (z—-1) (z-3)

+

1o 1 18 2° S 1a
-(A) §n=0 21 +§;=0 gn+l - (B) uE; A+l _—-z 3n+l
C1lal 1a 2
(C) 5 ,,‘,o. zn+1 - E nz=0 3n+.1‘ ' —a r:2=:0 zn+1 +_ 2 ;3n+1

‘Let K be a finite field and let G be the set of all non-zem‘elemel_lts-of K

Then .......... evverees o

(A) G is a group under addition

B) Gis a non-abelian grbup under multiplication

(C) G is abelian but possibly non-cyclic group under multiplication

(D) G is a cyclic group under multiplication

Math. Sci~II un



26. ..If F is a finite ﬁeld then which of the followmg statements are true ?
(@). The characterlstlc of F is a pnme number p
@) The number of elements of F is p" for some. positive integer n
"(A) "Both (i) and Gi) are true  (B) () is true but (i) is false
(C) Gi) is 1;rue but (i) ie false - (D) None ef () and (iij is true
' 27. Lef R be .a ring with unit& and let I be an ideal of R. Consider two
-‘ proposﬂ:lons ‘ | o ' |
p:1 1s a max1mal ideal of R and .
| g:lisa pnme ideal of R.
Then wo.eeovevioeeene. o
W pgbutgmp
B) q-#p but p =g¢q
©) p 4:)(;; B ‘
(D) None of the above 1mpl1cat1ons is true.

28. Let R = C[O 1] be the rmg of all the real valued continuous functlons on
o, 1} and let M= {feC[O, 11 FA/2)=fQ/3)= 0} Then ....ciceevrevrenens .

(A) M is not an ideal f R S

(B M is an ideal of R but not a mammal 1dea1 of R |
- © .M is a maximal ideal of R

- (D). Mis e principal ideal of R
. 29. .. Lef R={{g fjla, b,ceZ}. Then (R, +,9). u_nder‘ usual addi'i-:io_n ailél
N muli;iplicatfon ef matrices is ........ S ‘ | ‘ | |

(A) lnot"a_ Ring : (B) an integral domain
© aRng - @ afild

Math, Sei-1I. . 12 o S



" 30.

31.

'32.

33.

- Which of the following is not a s-uﬂieient' condition for a group G to'be

" abelion ?-

(A) . For some a,beG”(ab)"‘ =q'b" for _three censecuti;re integers n ) '

(B) (ab)® =a®b® for all a,beG

- (C) The mapping f: G-—) G given by f (x) x!,is a homomorphlsm
(D) The mapping f:G—-G glven by f(x)=x", is a homomorphism .
- Let N be a normal subgroup of the group G and let ¢ : G N G/N be a mapping

given by x -5 xN. Then ¢ is ......... —— and ker ¢ = ................. -

(A) ¢isan isomorphism and per ¢ = {e} where e is an 1dent1ty element in G '_

.(B) ¢ is an injective homomorphlsm and ker ¢ = {e

'(C)_ ¢ is an isomorphism and ker ¢ = N

M ¢is a sulj]ectlve homomorphism and ker ¢ = N

- Let G be a group and LG = {aeGlab =baforallbeG }’.. Then Z(G)

18 trirreerrenes ‘

"(A) net neeessarily a subgroup of G

B) a subgroup' of G but may not be abelian subgroup of G

(C) an abelian -subgroui)' of G buf may not be"a normal subgroup of G
D) a rro'rmal subgroup of G | | |

Let G = Z/(10) be a set of integers modulo 10. Define a binary operaﬁ'on on
G as [a] * [b] = [ab] for all [a], [b] e G and let H be set of all mvertlble elements

with respect to operatlon “” in G. Then .....ccooeenrere.
(A) (H, ') is ‘a group of order 4
(B) (H, ) is a group of order 10

- (C) Hisa semigroﬁp but not a group
- (DY (H, *)is a group of order 2

Math Sci.~II | _ 18 | [P.T.O]



34.

385,

37.

38,

For any integér a relatively prime to 20 which of the following statements

is true ? |
(A) a®=1(mod (20)) (B ¢®=1(mod 20)
(©) a®=1(mod 20) N @) o' =1 (mod 20)

Conslder the set of ratlonal number Q on a subspace of R whlch isa topolog1ca1

space with the usual metrlc on it. Suppose a and b are irrational numbers

- with a < b and let K =[a, b]JnQ. Then which of the following is false 7

(A) K is a bounded subset of Q @ Kisa closed subset. of Q.

(O ‘Kisa compact subset of Q. '(D)‘ ._K-is an open subset .of Q.
36.

Suppose f:R — R is a continuous map. Choose the correct statement :
(A) fis bounded. |

(B) the 1mage of f is an open subset of R.

(C) ]‘(A) is bounded for each bounded subset A of R

o) f _I(A) is eompact for each compact subset A of R.

‘Suppose A is a closed subset of R, A#¢, A«R. Then A is :
- (A) the closure of the interior of A. |
.(B) a .countable set.

"~ (C) a compact set.

(D) not open.

-Suppose f:0,11->2 is a continuous function, then :

(A) f has to be a surjective map _

(B) the image of f has cardinality strictly greater than one

..(C) the 1mage of f has cardmahty Iess than or equal to one

(D) there is no such f

Math. Sci-I. 14



39. . Which of the following is not compact ?
VN {(x, )eRzlx +¥*=1} in the Euchdean topology
B) {(z, w)602/ z +w?=1} in the Euclldean topology

(9] H A, with product topology, where A, = {0, 1} has the dlscrete topology

n=1
D) {(x, y)eszlxl+|y|‘1}
40. Suppose
={(x, e R*/ xy =0}, B= = {(x, y)eR?/xy =1} and
= {(x, y)eR2/|x|+|y|-1} .
are subspaces of R2 which are given the Euchdean topology Which of the
following is true ? '
(A) A and B are connected but C is not connected.
(B) A and B are compact but C is not compact.
(C) A is connected, B is not connected and C is compact.
(D) A is not connected, B is connected and C is not compact.
41.  Which of the followmg differential equatlons has an unbounded solution for

x>07? _ . P
A y +w2y = sin(2wx) (B)  y"+w?y = cos(2wx)
(C) . y"+wy =coswx ‘ D) y"+uly=e™ |

42.  Congsider the differential equation

F(x,y,p)=0.,( E-?.z;') GY

If .
(D o,y = 0 be the p-dxscnmlnant of the one parameter farmly of solution
|  curves of (1) . :
(II) ¥ (x, y) = 0 be the c-dlscnmmant of the one parameter famlly of solution
curves of (1) :
"Then a singular solution of (1), if it exists, must be a branch of _:\,
(A) both I and II .~ (B) II but not of I
© 1 but not of II - . (D) neither of I nor of II

‘Math. Sci-1I, . 15 | - [P.T.0]
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43, - Wl:.li(:_h- one of the_follovc‘ring isa éin'gulér solut‘ionl of the differential eQuétion :
. y210gy=x§p+p2 _'? B

Ay y=e®t | . B) y= eaxifg
) y=1 | L - D) yze—x2I4

44. If y,(x) and y,(x) are any two solutions of the differential equation :

y"+alx)y' +bx)y=0, '_

then thei.r. Wron#kia_n 1s : .
B 7,@y® - 3@ 3@ B) 5@y - 3@ &
©  3#@y@ - y0).5,) D) 7% + 3Dy

45.  Consider the Euler-Ca-uc‘hjg equation :

3 2 - ‘ |
'x3%+3x2%;%+x%=24x2, (x>0).

A solution of this equation is : |
Ay y= 101n x + -iOO(ln x)? . 3« fB) | y=2+ 22'1n;‘c +2%(In x)é —3x*?
© | y =3+ 331113c+:3*(.ln:yc)2 +322 D) y= 1—1'11_'ac+(.lnx)2 — 34
46. . The extremal of | |
[} a+y™ de

with ¥(0)=0, y'(0)= YD =y =1

is :
(A) 'x2+y2‘+2x=0 (B) 2+y*-2x=0 A
© y=x D y=a®

Math, Sci-II . 16
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47. The function olx) = 1-+.)\x is a solution of the integral equation :
- x = jﬂ ef—ﬁcp(g) d¢
if X is equal to : | |
-(Ay -1 B) +1
(© -2 D) -
48. The family of curves along which :
1= j ,/x(1+y'2 dx, y' ._— :
- is extremum, is a famlly of _
N ’
(A) hyperbolas - (B) ellipses |
(C) parabolas ‘ (D) concentric mrcles ;!
49. The solutlon of the partial dlﬁ'erentxal equatlon :
| (y+z)p47(z+x)q xX+y
is : | |
[y+x . 1 [y +x VIR
A), , (y— 0 == (y+ +y+
(A) ¢_z+y (y—2) (x+y+_z)_ (B) ¢_‘z+y (y . 2) (x y z_')
: r . r . .
© ¢' %’mf,(y—z)2 (x+y+2)|=0 (). ¢ l——,(y'+z)2 (x+y+z).
50. The general solution of the second order partlal dlfferentlal equatlon :
| | aﬁfr _aT
_ 7 2
given that T = 0, when - » and when x =0 and also when _x'= I, is :
' | S 2.2 S
(A) T(x )= 2 a sm(n;rx)e : (B) T(x, £) = 2 a sm(n;;
n=l . . N n=1
: ) ) —nzaz' . . ' _[
©) T, t)=Za, sin[n;rx)'e 22 D) T(x,t)=Za, sin(#) e'!
Math. Sci.—II



Do

Eaap
S

I

- 'The partial differential equaﬁon

¥z L902 o
 dxdy  oxdy Hr i

-

s

(A) pafaBolic and its complete solution is z =(x+2y) (pl(x— 2y) + @ (x - 2';31)' j

(B) parabohc and its complete solution is z=(x+y) cpl(x y) + @,(x )

B2,

© parabohc and its complete solution s = = (2 ~3y) ,(2x +3y) + 0,(2x +39)

(D) ‘parabohc and 1ts complete solution is z=(2x+y) (pl(y -2x) + ¢2(y 2x)

The Lagrange polynomial that passes through the point (8, 20), (10, 30), .
(15, 26) is given by Lf(x)=20L,(x)+30L,(x)+26Ly(x). Then the value of

B AT E— |
W osr ®) 12
(© 835 | o

- "Natural cubic’ sphne that passes through points (1, 2), (2, 3) and (3 5) in

the interval [1, 2] is glven by :

B (A>* 3+'.—(x-2)+—(x—2)2——(x—2>3'(B) 2+%(x-—1)+%(x—1)3 -

-;,(C> 2+-(x el (x 1 (D) 3+§(x~2)2-1.(5c-2)3

: The approxlmate value of the pos1t1ve root of the equatlon x'-6=0

' obtamed by Newton-Raphson method after two iterations starting with

xo=2ls seterrvee ieeres . |
l"(A) 245 | - (B) 25
SO 255 | D 275.

Math. ST o 18



55.

56.

57.

Suppose that the 'Gauss eliminaiion algorithm is used without pivoting for

solving the system of equations :

. Tx-Ty+z=12
. 21x+21y+10z=3
14x+0y+23z=2.

Then'- the algorithm will .................. .

“(A) successfully compute the solution

(B) terminate in the beginning of the first elimination step

(C) "terminate in the beginning of the second e‘limination step
- (D) terminate in the beginning of the back substitution 'prbcess

Consider the initial value p_roblem :

dy

it t*+1, 0)=0.5, 0<t<2

If Euler’s method with step size 2 = 0.1 is used to find an approﬁmate_ éolqtion
of 'th_is initial value problem, then y(0.2) = ............. vas |

(&) 065 . ® o082

(C) 0.836 | ) 0814

If the Lagrangian of a dynamﬁ:al system with generahzed coordmates

91 q2 is glven by :

L= '%(Q’f "‘qg)"‘-'hqz

‘then the Hamiltonian function for the system is :’

(A Hs= —;—(pﬁpz) XA | (B) H=%(pf+p§)'—2q1qz‘
© H-%(pﬁpz)‘fql% o ©) H=%(P12+P§)+2Q1Q2

Math. Sei.1I 19 o  [PT.0J



58.

59.

60.

-

* The kine'tic’rand’lpotential' energies. T, V respectively, of a simple pendului_n

of unit mass and of fixed length I, making small Oscilla_.tions,“are given

by :
- 1 .2 1 2 2 ) ' . 1 .2 .. 1 2
@) T=5l6¢% V=Cgl e: E (B) 5LV 2gl9
_ 1 22 1 2 7 . 1 g no 1 "2
== ==glo T==> =-—glo*
© T=3¢, V=246 __ (D) .21 ¢, v .2gle'

If ‘0’ is any fixed point and ﬁ, T-{o) are the force and forque respectively,
* constituting the,ext'ern.al forces acting on a system of particles when ‘0’ is

" taken as the base point and [, fj (o) represent the linear momentum and

angul@r momentum respectively, about ‘0, then :

dL~ i)
@ G=To ® < 2-R
(©) b _g O 5, v @ EI. L _g_ 10

dt di ~dt dt

The"kin(_atic energy of a uniform regid rod AB of mass M, whose ends A and

B are moving with velocities T, D respectively, is :
- 'y 1 2 2 P 1 g 2 — —
' _-(A) EM(U “+0° +20.0) o (B) gM(u +v°+2u.v)

©) %—M(u2+uz‘+ u.v) (D) %M(u2+02+217-17)

Math. Sci—II - 3 20
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62.

63. -

64,

A d1e is rolled ‘n’ times. The sample space is the pair (Q S), Where Q is the
setofallntuples (xl,xz, ..... y X, xe{123456}1—12 ...... ,n and S.is

" the class of all subsets of Q. Let ‘A’ denote the event that 1 shows at least

once, is the set :

(A) .'n-{sc; X5 e X1}

B Q-{x, %, -0y %,)5 %, €(2,3, 4,5, 6}, i=1, ..., nl
(C) {xf xj ... a7} | .
D Q—{x, %y ooy )5 %ML, 2, i, B}, =12, 1)

Let X be a continuous re.ndOm variable with  probability .density ﬁin‘ction

.given by :
_ ax, -0=<x<1
B a, 1<x<2
| fx) = 4ax+_3a,' 2<x<3
0,  3<«x
then the value of ‘@’ is : o | N
A) 1° . _ (B 3.

(C) "2 ' D) 1/2 '

1 s (log.a:)2 .
(x)= e? |,
A random variate X has the probablhty denS1ty functlon f o :

x>0, then E(X) is given by :

Aa e S B e
(© &2 | @) 82 |
Let the 1ndependent random variables XK K=1,2, ... , ) have Zero means.

and finite variances ¢’k, then the sequence X _., 0. That is glven e>0,n>0

however small there exists ngy depending on e and M such that :
A) P{|Xj|<e j<nl>1-n B) P{|Xj|<e jznt<l-n
(©) P{|X_]|<e jznl>1-n D) P{|Xj|l>e j2n)>1-1

" Math. Sci.—II _ S S - [P.T.O.}



65.

- 66.

67.

68.

010 1 00
1 0 0] 0 0 1
1 1 0] - Tt o)
' : 0 0 1) 0710

© V(X)_O-“l) o g _ I o

A Markov chain with period ‘3’ is one in which only the transitions

15253 —1 are possible; Then its probability tranéition‘ matrix P is given

- - - -

Let {X,, t €T} denotes a stochastic process, where T is an index set. For the
birth and death process (in usual notations) which of the following is correct

~expression for variance Of X, ?

(7”'1-1) (x -t {e(A u)t+1}

(A) V(X ) = (3\.+11) (A—p)t | " (B) V(Xt) (l_ )

*-w u)

= vixy - G 3; s o
Let X'l; X, be two independent variates with parameters A, and A, respectively.
Then the c_:onditidhal diS.ltl‘i}‘JlltiOIl of X; given (X; + X,) is :

(A) Negative binomial | (Bj Geomef;'ic

(C) Hypergeometric " (D) Binomial -

In usual notatlons the Jomt dlstrlbutmn of x(1) and x(n) is given by :

(A gy, %) = 2lr—1) [Fx,,) - Flay))) flxg). Flx,)

(B) " gy, x,) = nin - 1) [F(x,)) ~ Flg I fx,). f (x(n))

(©) &y %) = nln—1) [Fx,) - Flp I flxy). Flx,)
D) glxy), x4y) = ”(’_1 =1 {Flx) - Flx,, )I°° flx,,)).f (x(,?)) .

Math. Sei-II = 22



69.

70.

71.

72.

‘Suppose T" is the most efficient estimate of 8 and T is another estimate whose

efficiency is e. Then the correlation cogﬁibieﬁt between T" and T is :

A e B) Ve

(C) * &2 | o PrE:

Let X, X, be a random sample from a populatmn folx) = (B—x), O<x<B

then the MLE (Maximum leehhood Estlmator) of 9 is given by :

A) b= 3(x1+x2)+\f9(: —x,) +4x,x, ®) §=(x1+x2) . B
©) B=(x,+x)/2 M B=(+ad)
Let (x,, x,, ....., x,) be a random sample from the exponential_ distribution

flx; 0)=0e™*, O<x <0, 8> 0 consider testing H,:6=8, against H, : 0 =0,

~where 6, >0,. A BCR (Best Critical Region) is of the form :

(A) wl={x:§n: x, >c} | (B) w={x: 2x<c}
vl ’ - . i=1 .
- (© {xe#c} - ® w=lx:Y 5t <dl
i=1 ' i=1

The_r.andom variable‘ X;i=12, ... ,n) is distributed independently as -
N (8, 0?) where g25( is known —oo<9i'<oo'. It is required to test

H,:6,=0,=....=0, =0 against H, : (8,0, for atleastone i =1, ....... n), then

LRT (Likelihood Ratio Test) is given by f{x:A(x)<A,} where )\(x) is :

)t - - / .' . ] iz .’n?laz
(A) (x) = ; xi*/o? , (B) M) = e

1 n 2 a . ‘

-3 E xi2 102 = E 22102
(C) 2i=1 (D} )\'(x) ze &ﬂl

AMx)=e

Math. Sei~IT - 23 - [P.T.0.]



73 | Sui)pose :that we have ‘siamples from | p(= 2) .independegit multinomial -
popﬁlations, the'probab’ility tha'rt; jth population b'eiongs to class i is
| Py =12 s b j=1,2 e D). | |
I'Il' oriier to test the hypothesis |
H,:p; = pl(‘,r L..,pVi=1 ...,k
" tihen- i;he -p}‘i)poséd test statistic haé :
- (A) y #7 n dlstrlbutlon ] B) % distribution
; .

© Xinen distribution | (D) X%y distribution

74. WILCOXON—SIGNED RANK test has the test statlstlc T"' (or T ) Whlch of

' the followmg relations ‘is/are true ?

n(n+1)

@ ETHo =

nin+1)

nin+1)
: - 6

(B ET|Ho-=

and V(T+|H )"‘

n(n +1)

(© E(T'|Ho)= and V(| Hoy < 20 1; 2(2n +D

nn -_hl) nin+1) (2n+1)

D T =
(D) E(T*|Ho) o4

and V(T*|Ho) =

75-.:' For the data generating 'process BERNOULLI :
o _p"(l—p)”"i,x:O,l; d<p<'1
The conjugate prior density is : |
(A) -Gamma density - | ' (B) . Beta type 1 density
(C) Beta type 2 denSity | (D) Inverted Gaixlma density
Math. Sci.~II | - 24 7 |



- 76.

717.

78.

)

| -Samples' of sizes ny and n, are drawn from two populations having means

- mq.and mg respectivelj with a common vari_nn'cé 0'2 Then, the BLUE (Best |

Linear Unbiased Estimator) of (,m, +l,m,) will be :

9% (1.1 N LA
(A) (l;Y+lz.X), G_(nl+nzj | (B) (l1Y+12X), o (nl +_n2 .
) (l?+l)_() U(l2 12] - (D (ll?+li) sz(ﬁ—ﬁ]'
( ‘,2’ n, n, D) CFA\m m

Let the factor ‘A’ .represents the effect of a drug and ‘B’ represents the effect

of diet, then the model : ' o
Y =R+ +B +(of); +ey

will represent a RANDOM EFFECTS model (1n usual notatmns) for whlch

| “of the followmg

@) Fo/=0, B, ~NO,0%) ® Ia,=0,38,-0
(C) -~N(00) B, N(Oc b) D) oa-.~N(0,.02), zﬁ-;o

Consider X, Y) regressxon of Y on X is hnear y= a+Bx and if o}, o}, p

emst then the constants o and B are given by :

(A) 0_!=11x'—pc By B_;p-—~ B) o= uy 9 * py, B p=t

X Y’ _ X GX

(C) G=Hy p Xpg, B= p— . (D) o= - 1y -—p—px,B p—_

Oy Ox - ‘ Oy

In order to study the performance of a group of students in an exammation :

where performance depends on several variables mcludmg the effect of coachmg,
one- should apply : | _
(A) Simple regressmn analysis with dummy variable

(B) - Multiple regression ‘analysis with dummy varlable

(C) Logistic regression analysis _ |
(D) Logistic regression analysis with. dummy variable

~ Math. Sci-II o 25 | - [PTO)]



- 80.

81.

- (A) Nz' W1th mean | g and dispersion \matrix 0 5|

(©) .N2‘ with 'xneen 1| and dispersion rnatrix 0 3

D) Ny with nlean p | and dispersion matrix | 5 &

Assume that the dependent (response variable) is binary character (e. g success

or faxlure) being an auxiliary variable and m(x) is the true regressmn of

y on'x, then the correct expression for =n(x) is (in usual notations) :

e(a+bx) ! e(a—bx)

@ ?“?‘”TW S B s
e(n+b.\:) . ’ N . i Sla-bx)’
(&) Tt(x) Pyt E (D) T(x) = 1@t
Let
D & 2] [z 11
X=|X;|~N; (2 where p=1/, =1 3 0
X, - 2| (101
Define : |
Y, =(X,+X,+X,) and Y, = (X, -X,)
then the joint distribution of Y; and Yy is :
1] 10 0]

® N, with mean |4 | and dispersion matrix | o 4|

Math, Sei-II - - 28



| 82. Given that Wlshart matrix A ~ Wp (n, ). Then consuder the part1t10n1ng of

A and I as :
A= éﬂ 4:1‘_12. s ZuniZe
_ Ay !Azz and : Zy 5222 =
where : (g % q) and Zy;:(@ xq
Am @-q xq Zio:p—q) xq

Agy (P—q)x(p—q) Zp i@ - x@-9 *
| then A4, o is distributed as : |
@A) Wpn,z,,) - ® Wp (P"lq’lzu.z_)
() Wp (ﬁ—(P“Q), I I D) Wpp-9),3%,)

83. ' In order to study the correlation betweeh the height of parents_ and their

son(s) let

>
o
D4 b4 P b

LY

where X, : height of father
X5 : height of mother
X3 : height of .1st son
X, : height of 2nd son

one should calculate :
(A) mﬁl_tiple ‘correlation. coefficient |

- (B) intraclass correlatioﬁ coeﬁicient
©) partial correlation .cdefﬁcient
(D) - cannonial correlation coefﬁclent

Math. Sci.—IT = . [pro]



84.

In _order to disc_riminate a randofh vector X, between any two multivariate

normal distributions Ny (11‘” %) and N (11(2)' ¥) where tHe variance coVariance '
matrices of the populatmns are assumed to be same. The best linear -

discriminant function will be of the form :

(A) .Rl :. E_l El Z(E(l) + E(2))1 EI(E(?[) _ E(2))

. (B) J‘Rl-': X' gl > (E(l) + E(g)), gl(E(l) _'E(Z)) :

(© R:X'd> %(u‘” +p®y §1(g‘1_’— p™)

85.

<2} 2)

©) R,:X'd2 %(X LX) EEY-X

where im im are the sample'm_ea‘n vectors, S'is the sample variance —
covarlance matrix and d = (X - ")Z(z))

If ()(l Y) are the pair of varlates defined for every un1t (i=12,...., N) of

- the population and X, and ¥, are the correspondmg sample means of a SRS

(Simple Random Sarnple) ‘of size ‘n’ taken without replacement then under

" usual notations whlch of the following expressions is true ?

L - N ~ ~
(A) co‘r A%, 5, yn (N 1) ;=21 (X i—XN)'(Yi - Yy)
 _' _ N n 1 N -
)= 3 x,-% BICARA
©) cov &, 7, N @—Dz (X, )

i=1

| o N-m) 1 & o o 5
(D) COV.(.’FM yn)=2( N.n )' (N— )2 (X:_XN) (YI_YN)

Math. Sei.-IT - - 28
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- 86.. While comparing systematlc sampling with stratxﬁed random samplmg the

correct expressmn for the variance of y,,y8 is given by :
A) var. (3, )= 82, [1+ (=1 p,,]

(B) var.(3,,)=(k-DS;, [1+n-Dp,,]
(C)  var. (5"@3:) = (nk-1) Sfm [1+(n-1Dp,,]

(k 1)

k wst [1 (n 1) pwst]

(D) var.(¥,)=-——

where S2

wst

'Pooled mean square between: units within strata and.
" P, - correlation coeﬁiclent between deviations from stratum means of pairs

of items that are in the systematlc sample

87. In_ a {m x m)_’ Latin square design, suppose that the observation occurring
in the ith row, jth column and receiving the kth treatment is 'miSsing; assume

~ that this missing value is x, then this can be estimated by -

oz mBHCHT) o 5 MEBIC+TI -8
@ *n-D(m-2) - B T T D m-2)
L mEB+C+T)-28 ._mER+C+T)- 28
© * (m-1)(m-2) D) *= (m®-1)

where R : Total of known observations in the ith row i.e. row containing «*’
C: Total of known observatione in the jth column_ containi_ngA‘x_’

T: Total of known observatlons recelvmg kth treatment i.e. total of all known

~treatment values contalmng o’
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88,

89,

90.

9.

Consider a 23 experiment replicated 4 times as follows :

‘Block  Replicate  Replicate Replicate  Replicate
1 2 8 4 5 6 7 8
~ abe ab abc  ac abc  ab abc  ab
a ac - ab "be b ac  ac _ be
b be ¢ a a b b a
¢ W @ b @ ®» e
then the interactions confounded in various replicates in the order given,
are : - o . |
(A) ABC, AB, BC, AC (B) ABC, BC; AB, AC
(C) ABC, AC, AB, BC (D) ABC, AB, AC, BC

Fora BIBD with parameters (v, b, r, k and A) which of the following parametric |

~ relations serve as a necessary condition for the existence of a BIBD

(A) vr=>bk, Av-1=kir-1,b2v
(B) wr=bkvA-1)=r(k-1,b2v

(© vr=bkAv-D=rk-1,b2v
(D). vr=bk,Mv-1)=(-D((k-1),b2v

Which of the following is correct relation between fallure rate function A(#)
and the distribution function F(¢) ?

(A) ‘,Fct)=exp. {—j AE) dt'} : By F@&)=1-exp. {-j M) dt}- |

4]

(C) F(t) =1-exp. {‘[ M) dt} D) | F(t) = exp. {J' l(t)‘.dt}.

0

| If a random variable has a linear hazard rate function that is if M) = (a + bt)
‘where ‘a’ and b’ are some constants. Then its density function is gaven by

(A) _Raylelgh density function

(B) Rayleigh density function with a = b
(C) Rayleigh density function with ¢ = 0
(D) ‘Rayleigh density function with b = 0
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92, For the following system of linear equations :
' X +2x,+x;=4
_ 2%, +%,+bx, =5
one of the basic solutions is :
(A) x,=2, x,=1, x, 20 (Non-basic) (B) acjL =1, x,=2, 2,=0 (Non-basm)
(C) x,=2, x,=1, x;=0 (Non-basic) Dx, =56, x;=-1, x,#0 (Non-basic)
93. Let XO be a feasible solution to-the primal problem : Maximize f(X)=eX
- subject to AX <p, X >0 and Wg be a feasible solution to its dual minimize
gW)=b'W subject to A'W 2¢', W >0 where X' and ceR*, Wand p'cR™
and A is a (m x n) real matrix. Then both X, and W) are optimum solutions
to the primal and its dual if : -
(A) X, = bW, (B) X, =b'W,
(©) X, #b'W, B D) cX,=b' _.

94.  For the model (M/M/1) : (= / FIFO) representing queuéing sjrstem having single
server .chaimel, Poisson input, exponential service and there is no limit on
the system capacity while customers are served on'a first in first out basis.
Probability of queue size being greater than or equal to ‘»’ and the 'avérage
number of customers in the system are given by (in usual notations) :

B pEm=e" "TGTH

.
© pem=p", *Sgi

. ’ .A',
D) pin)=p", n=(u_;_)

where A : average number of customers arrivirig per unit of time.
o average number of customers bemg served per unit of time.

w.:ry

P=—"": traffic 1nten31ty

Math. Sci.~II | s o [P.T.0]



95. . For the model M/M/C) : (o0/ FIEO), the probability that an arrival has to

wait is given by (in usual notations).
p ’

() )
. nl = al £
(A) p(n c) = L D, - (B) pnze)= _ AW

e-Dep-M 7 - cllen-—n "
AY . S | i
(©) "(H) o D pa: p[%]
SRR T e P p(n.zc)z(cﬂl)!(cu-l)'po

L 96. Suppose that each patlent has the same death. dens1ty functlon f@©)=nre™

A>0, t>0 consider a type I1 censoring and that the study is termmated
after the survwal time of the dth patlent n>d then the MLE of A is

‘given by :
a d ' S d
@A *=3 ® rea
2 tytin—d+Di, 2 t,+(n— d+1)t(d)
i=1" ) ; =l
= _d Az —2
(9 . (D)
_ Z t(;)+(n d-Dt, 2 ty+(n-d-1Dt,,

i=1 ) =1

97. In the furrdamental' problem of EOQ without shortages (Economic o'rd.er'

quantity) the.optimum value of Q is given by (in usual notations) :

o, 2DCg - | . 2DC,
@ V=g o ® V=g~

o [2DCs . - o _ [2DC,
© ¥=y7¢ - @ =yTc

v&he’re D is the annual demand Cg is the cost per order and C; is the holding
cost. ' ' |
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98.  In Ratio method of estimatjon R,, is a biased estimator of Ry The bias vanishes | _

altogether when (in usual notations)

i

_ 8, _ _ o o s, _

(A w7 R B W=
o S, _ - ’ Y S

© =P % - (D_) ,xN=Ps—’-_yﬁ

Yy ‘ ) ’ x

99. . The expected value of simple regression estlmate upto. first order of

approxunatlon is glven by

- o[y
N |5, |

&) EG,) = Fy

: o =YY= _(N"‘n) ]-121_]-130

x5 x

© E{y,) =5 — 3[153_%0]

(D) E(yl) = yN ! (N n) B[um - p21:|-

N.n “|s, 2|
where symbols have their usual mealiings.
. - \- N ) . .
100. If all the correlation coefficients of zero order on a set of p-variates are equal

to p then which of the following 1s correct expreSSion for R2-?'

L 1+(p-Dp] . 1+(p-1)p
1-R)=(1-p){=£"F (1-R)=Q1-p) {2
(A) ( _) .( p){1+(p—.2)p}_ ®) ) ( _p)){‘l_(p_l)p}

~(p-2p] 1-(p-2)p
Math. Sci-II 33 [P.T.0.}



ANTILOGARITHMS

: . Mean Differences -

1 2 3 4 5 | e 7. | 8 § 72345 &]7 & 9
3170 | 3177 | 8184 [ 3192 | 3199 | 3206 {3214 8221 |3228)1 1 2|3 4 416 6 7
3243 | 3251 | 3258 [ 8266 | 9273 | 3281 {3269 | 3206 3304 {1 2 2|3 4 5|5 6 7
3319 | 3327 | 3984 {3342 | 3350 {3357 | 3365 | 8373|3881 |1 2 213.4 §.:5 € 7
| ases | 3404 | 3412 ] 3420 | 2428 | 3436 | 3443 | 3451 {34881 2 23 4 516 & 7
Ya47s 1 3483 | 94p1 [ 9409 | 3508 [aste | 9524 | 3582 {38401 2 213-4 5:6 8 7
3856 | 3560 | 3573 {3581 | 3580 {3647 | 3606 | 3614 (362211 2 2|3 4 5|6 7 7
3830 | 3640 | 3856 | 3664 | 3873 | 3881 3690 | 3658" a767|1 2 3]|3 4 518 7.8
a724 | 3733 | 3741 {9780 | 3758.| 3767 §3776 | 3784 (37931 2 3|3 4 £i68 7 8
ag11 | 3818 | 3828 [ 3837 | 3846 | 3855 [ 9864 | 3873 (38821 2 34 4 5)6 7 8
5895 | 3008 | 3917 {ao2s | 5936 | agds } 3954 | 3063 |397271 2 3|4 5 5)6 7 8
2900 5999 | 4000 | 4018 § 2027 | 4036 [ 4046 | 4055 (4084{1 2 B la4a 5 66 7 8
4083 | 4003 | 4102 |4111{ 4121 { 4130|4140 | 4150 [ 4168 {1 2 3,4 5 6]7 B &
4175 | 4188 | aTe8 | 4207 | 4217 [ 422714238 | 4246 [ 42881 2 3|4 5 6|7 8 8
4276 | 4286 | 4295 | 4305 4315 [ 4325 ] 4335 [ 4345 {43561 2 34 5 617 8 9
4375 4366 | 4306 | 4406 | 4416 | 4426.14436 | 4446 1425711 2 314 5 6|7 8 9
4477 | 4487 | 4408 | 4508 | 4519 | 4529 [ 4530-| 4550 4560 |t 2 3|4 5 8{7 8 9
45681 | 4502 | 4803 {4013 | 4624 | 4634 [4645| 4668 |4867[1 2 1[4 5 67 9 10
4888 | 4609 | 4710 J 4721 | 4732 | 4742|4753 | 4764 |4775}1 2 314 8 78 @ 10
4767 | 4806 1 4810 4831 | 4842 | 4853 | 4864.[ 4075 14887 1 2 314 6 Tis @1
4900 | 4920 | 4092 | 4943 | 4966 {4966 | 4077 | 4980 1500041 2 3|5 6 7|8 9 W
5023 | 8035 | 5047 | 5058'] 5070 | 5062 15093 | 6105 [§117]1 2 4|5 6 7|8 # 11
s140 | 5182 | 5184 [ 5176 | 5188 | 5200 §6212.| 52p4 520641 2 4|5 ¢ 7|8 1011
5260 | 5272 | 5284 | 5297 | 5309 {5321 } 6333 | 5346 15368 )1 2 4|5 6 719 10N
Y5303 | 5oes | 5408 | 8420 | 5433 | 5446 | 5456 | 5470 [5483 1 3 486 6 6]9 101
5508 | 6521 | 5534 | 5546 | 5559 [ 5572 [ 5585 | 5588 |5610]11 2 45 ¢ 8|9 1012
5638 | se49 | 5662 | 8675 | 5689 | 5702 | 5715|8728 {8741 |1 '3 415 7 89 1012
| 5708 | 5701 | 5794 |5B08 | 5821 [ 5834 |5648 | 5881 | 5675 {1 3 4|5 7 69 111
soo2 | 5016 | 5009 { 5943 | Bes7 | 5070 | 5084 | s0ps (60121 3 4 8 7 8 [10111
s03p | 6053 | 607 | 8061 | 6006 | 6109 | 6124 | 8138 (61521 2 4|8 7 81101113
6180 | €194 | 6200 | 8223 | 8237 | 6252 fe208 | 6281 [ 626511 3 418 7. 91101113
6324 | 6390 { 6383 [ 6388 | 6383 | G297 | 6412 6427 (84427 3 4 {8 7 B [1012 13
6471 | eass | eBo1 6518 | 6531 | 6548 {6561 | 8577 |6s02]2 3 S]6 B ® 111214
o622 | 8837 | 66ss | sees | 6693 | 6609 | 6714 (€700 [é748 ]2 3 66 8 B 111214
o778 | 6792 | sece [eas | 6830 | 6885 [8a71 | €887 (800242 3 8|6 8 9111314
8534 6950 | 60es |eoe2 | eose| 7018 7091 ! Tou7 |Y0e3f2 3 s |6 8 10[1313:
2008 | 7112 | 7120 | 7148 | 7161 | 71ve 17194 [ 7211 | 72282 3 517 B 10[12131
7261 | 7278 | 7205 | 7311 ; 7328 7345 | 1362 7a7e ivBeB |2 3 &{7 B 1012131
7430 | 7447 | 7dn4 | 7482 | 7400 | 7518|7534 | 7881|7808 [2 3 5|7 @ 10{12 141
76809 ; 7621 | 7638 | 7688 | Y874 7691 [ 7700 | 7727 {77452 4 8|7 9 11{121418
77680 | 7298 | 7018 | 7834 7852 | 7870 | 7880 | 7907 | 792512 4 5|7 8 1113141
7082 | 7080 | 7908 | 8017 | 8035 | 8084 [ 8072 | 8081 |8110[2 4 6|7 O 11[1315
s147 | 8166 | 8185 | 8204 | 8222 | 8241 | 8260 | 8270 | 829912 4 '8 ]8 © 11/13181
8337 | 8356 |8375 [8395 | 8414 | 8433 18453 | 8472 |84022 4 8|8 1012{14 15
8531 | 8551 | 8570 | 8590 | 8610 | 8630 | 8650 8670 16690{2 4 €@ 10121141618
8730 ; 6750 | 8770 | 8700 | 8810 | 8831 [ 8651 ['be72 8892 )2 4 € (8 10 12/14161
8033 | BO54 | 8074 {8908 | 9016 | 9036 | 9057 | 9078 |o090 |2 4 68 10 12[1817 1
9141 | 9162 | 9103 |9204 | 9226 (o247 o268 | 9200 03112 4 B8 11 13|15 17 19
9354 | 9376 } 0397 19410 | 9441 | pas2 [0484 | U806 [952812 4 7|9 11 1318172
0872 | 9504 | oute |'vess | 0861 | 9ses 0708 {9727 |orsof2 4 |9 11 131618
9795 | 9817 | 9840 | 9863 | 9850 | 9908 | 9937 | 9954 (BRT7 |2 5 7|9 11 14818
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