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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 5 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.

(ii) 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.

(iii) 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 Booklet.

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

Example: (A @@ (T (DD where (B) is the correct response.

5. Your responses to the items are to be indicated on the OMR Answer Sheet under Paper — II only. If you mark your
response at any place other than in the oval in the OMR Answer Sheet, it will not be evaluated.

. Rough Work is to be done in the end of this booklet.

. If you write your Name, Roll Number, Phone Number or put any mark on 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.

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

9. Use only Blue/Black Ball point pen.

0. Use of any calculator or any electronic devices or log table etc., are prohibited.

1. There shall be no negative marking.

=IO
T T Y YIYYY

oo

uflauall2Q w2 Yusuzd
1. Wettel A% w2 ealAell wouiii A Act sidz e,
2. vl YRUAN] 1gdsf@ls G uddl @ (100) yAl vulcn B. ol v usl AR B.
3. uilf.u-{l UFAHL BWUA YHYERSL wud el Wl yus iy (1) ARz et dud yry@st Well ua s2Baidud AR yoor udlaw
529 :
(i) HYGERASeN auRie se M2 Wl 5aR Yol 1R UR WA Wlet #¥52 516l A0 AYugl ¥ Wt ¥s2 wdtredl ¥ vjeell
unyRAst sl «dl
(ii) 52 Y% U2 BUA MZwaguz YRYEASIAL Y, Yl u dvaud siRier sl AL willyse yny@st 3 Sui uil/ Yl el du,
QA R Ul Y, vesHul el wed NY §25 A uald ASUR UAMML wirlyset yny@ist sl A&l uA R wllyse
YayRAst 1ol Au A Rdlas wdell qid « olly wdl yuyfast Aad Adl. w2 GRecA wia (1) ARz ¥xauA sudeani
viladl, udlell, yuyRAst wedatil wiad 4 3 A atiiel AHAMA ] il 4],
(i) v ustgll wH 22 udl, YRYEAsLA ek OMR ¥ellol UAs U2 @udl UA OMR ¥ellod UaAsedl sietz YRYEASL U2 cwdl.

4, Yells YK HI2 Wk walol [@Qsey (A), (B), (C) va (D) il wided B, dHd Wl eloiel wldd (oval)al «12 sl Gelsel Yol
Asiell wdlA 2yel 514 sclqf VAL
Gewsr : O @ © D ¥ v (B) Wl walo B,

5. L YnYEAsiet Yot weu uedell el wWAA OMR veatol WasHi QU -1TARA Rowsil % wld s2cl, M wid OMR ¥eol uasyi
et Weel (oval) et vled UR veuol wld 5290 Al A wellole] Heuiset s2cHi wad .

6. 51y 84 (Rough work) usyRstel @K Y% Uz 529, '

7. W WU OMR ¥l Uats Rad woul Rl vedl AU WA, wiue] oM, A aAnt2, et dioiz wnal A NG Aak Petell Al Waw
ug ud, b sal waal wes orlsl Yol 53, Wl U BlE el WAl Guda 5, BHE vl 58 AAc weuol ol Amdl
b ube wélel Guala 53 cectall Al vuual udlan W2 wallon e s2aul viadl.

- udlan wa YA ag s oie WAV A OMR walol uss ® A Aflasad s2@uid AUl g WA A ugl Aol A udlen visell vtz ay
g ol udlan ygl ua cue GRecuz WAYec YRYREASL vl OMR el uansell sfade Ul Detell wd @ ¥ ui B,

9, wa sl / ol Bl W2 Aot ctuell,

10. ¥esy@e?, AL 2UA WA ved FASHAS Al Gudlot s2eltell Hoaues B,

11. w2l %cllol HI2 oisi2Aeds djelisel yul eiell,

&
&
&
&

SRR EVECELHT LBV RVEVBC S VRS H VRV L VRV VLV VSV VBB BRBRBR
& o

%ﬁﬁﬁ&ﬁﬁﬁﬁﬁﬂﬁﬁ&%%ﬁﬁﬂ&ﬁ&ﬁﬂ

e reseReRERRRRRRRRRERRERRRsRRsReROREBRROERS






LOGARITHMS
o 1 2 3 4 5 s 7 8 9 Mean Ditterences
12 34 ¢ o!7 8 @
10 0000 0043 | 0086 | 0126 | 0170 | 0212 | 0253 [ o2o4 | 0334 | 0a74 12117 2% 2529 33 37
TT {0414 {0453 § 0402 | 0831 1 0589 | 0007 | 0645 | o882 | 0719 , 0788 115 19 2326 30
12 10762 10828 | D864 [ D89S {0934 | 0969 [ 1004 | 1038 | 1072 | 1108 10]14 17 21|24 28 31
13 1130 111731 1206 | 1230 {1271 ] 1303 | 1338 | 1367 ( 1309 | 1430 1318 1823 26

11481 | 1482 | 1623 | 1553 1 1584 | 1614 | 1844 | 1673 ]| 1702 {1732
1781 [ 1780 | 1818 1 1847 [ 1875 | 1903 | 1891 { 1959 | 1087 | 2014

l2041 | 2068 { 2008 | 2122 | 2148 | 2175 | 2201 { 2227 | 2253 | 2279
12304 | 2330 | 2355 § 2380 | 2405 | 2430 | 2488 | 2400 | 2504 | 2520

12 15 18|21 242
11 14 17§20 22

1113 16118 21 24!
1012 15117 20

4 8

4 8

a7

3 6 10

368

388

358

25 7
10 [[2553 12577 | 2601 | 2625 [ 2648 | 2672 (2605 [271a } 2742 {278 V2 8 210 12 1al6 10 21
19 12780 | 2810 | 28383 § 2866 1 2878 ] 2000 | 2823 f 2945 | 2067 (208902 4 7|8 11 1al1e 10
20 ||3010130321 3054 | 307s | 3096 | 8118 | 3139 | 3180 | 310 320112 4 €6 11 135171
21 3222|2243 | 3263 { 3204 {3304 | 3324 3348|3085 [ 3388 34042 ¢ 8|8 10 12114 16 18
22 [|3424 | 8444 | 3464 | 3483 | 502 | 3522 [ 3841 (350 as7o {36982 4 88 10 1214 15 17
23 H3I617 [ 3638 | 3655 { 3674 13892 | 3711 (9720 {3var|arec §3784 ]2 4 87 & tivas 17
24 3802 [ 3820 | 3908 | 3856 | 3874 | 3852 [ 3000 [ 3027 [ 9045 {386242 4 s {7 v t1l12 14 18
28 397913007 | 4014 {4031 [ 4048 ] 4065 4082 14099 [ 4118 (41332 3 S5[7 B 10[12 14 35
zsnso 4168 | 4183 | 4200 [4216] 4232 | 4249 14265 | 4281 {azo0l2 3 5|7 8 10§11 1318
27 §4314]4330 ] 4340 1 4362 14378 ] 4393 | 4409 {4425 | 4440 |4a56 {2 3 5la & o li1 123 14
28 [|4472 14467 1 4502 | 4518 [ 4533 | 4%48 | 4884 14570 | 4504 18002 3 S|6 B w {1132 14
20 §4824 14839 | 4654 | 4609 {4603 | qa98 [ 47123 {4720 | 4742 |a757 )1 3 afe 7 90121
304711 ATBO | 4000 | 4814 | 4B26 | 4843 | 4807 f 4071 ' wana |a900lt 3 48 ? Bl1011 1
31 [l4914 | 4928 1 4942 | 4055 [ 4989 | 4983 | ¢007 soulsoed 5038f1 3 4|6 7 8[101112
32 B8051 5085 | 5070 | 5092 | 5106 | 5110 15132 16145 | 5159 | 51721 3 4[5 7 al9 1112
33 [[5v85 | 5198 | 5211 | 5224 | 5237 | 8250 | 5263 ]5276 ] 5289 | 5302y 23 4.5 @ 8le 10 42
34 {5315 15328 | 834C | 5383 [ 5368 | 6078 [ 5301 [ 3403 ' 5416 's428f1 & 4lx & el 1031
35 {5441 ] 5453 | 5465 | 5478 | 5490 | 5502 | 8514 | 8527 | ssap |ss61 ]t 2 als 6 7| 011t
38 116663 15575 | 5587 | 5890 [ 6611 | 5623 | 5636 [ 5647 | 3658 [587041 2 4{5 &6 7|8 1011
37 Use2 | 5094 | 5708 {5717 {5726 ] 5740 5762 15763 | 5775 |S7B6 |¢ 2 3|5 € 7|8 o 10
38 ||5798 | 5800 | 5821 | $B32 , 5843 | 5655 | 5848 | s 3428 \SBOG 11 2 3|5 6 7!8 9 19
39 {5011 | 8022 | 4633 | 5044 [ 5085 | 3666 | 3977 | 5888 | 5098 ;80701 2 3|4 & 78 9 10
40 18021 J 8031 | 8042 | 8053 6064 | 6075 | 6085 {606 [ 6107 [@117f1 2 314 % Bl8 & 10
41 11612310138 | 6149 16160 [8170 | 6180 | 8101 | 6201 | 6212 | 62221 2 3|4 5 8{7 8 ¢
42 Jl€232 16243 | 6263 (w283 [ 6274 | 6284 6204 [ 6304 | @314 63251 2 3]la 5 617 &8 8
43 116335 16345 | 63538 | 6965 | 6375 | 6386 | 6305 | 6405 | 6415 ;64251 2 3l4e 5 al7 B o
44 RO4S5 16444 | 6454 | 6484 18474 § 8484 | 6493 | 6503 | 6613|6522y 2 2l«c 8 al>r 8 @
43 [l6502 [ as42 ; 8351 [ 65661 {6571 | 6580 | 6500|6699 | 6800 [e818)1 2 3|4 5 8l7 8 @
48 /16628 ;6637 | 6648 | 8556 (6665 | 6675 Jecsa |6eoa | 6702 671211 2 3{4 8 87 7 8
A7 10721 [ 6730 | 6730 | 8740 {6758 | 6767 |e776 (6788 | 6794 6803} 2 36 5 sl8 7 &
48 [16812 | 6821 | 0830 | 6839 | 6848 | 0857 | sose | 8575 | 0o0a |ees3 )1 2 als 4 sls 7 &
49 16902 16911 | 6820 | 0028 { 6037 | 6048 | ouss feosa teo72 |ega1]t 2 sle 4 slg 7 &
50 (16990 | 8008 | 7007 [ 7018 | 7024 | 7033 [ 7082 (7080 7058 (7067t 2 83 4 s5le 7 8
51 17070 [ 7004 } 7093 | 7101 [ 7110 | 7118 [ 7126 | 7138 | 7149 | 7182+ 2 3{3 4 s5]6 7 8
82 H7160 1168 | 7977 | 7185 | 7193 | v202 72107218 7226 | 7235)1 2 2134 sie 7 7
53 U7243 | 7281 | 7259 | 7267 | 7275 | 7284 Teez[raoj7ace {v316i1 2 23 4 sle a 7
u73247332mmmm4trzn|mnunoeizza4seav

N L

No. log No. log
w3 14150 0.49715 tnxwlog xw{1/)=log, X (1A w2.30259 0.38222
8 =2.71828 0.4342¢ logxeiog,y x = Miog X M=0.43429 18778




LOGARITHMS

‘ 1 2 s | a s s 17| e ° Mean Difforencas

12 314 8 8|7 & 09
58 T412 [ 7410 | 7427 [7435 | 7443 [ 74517450 ] 7488 | 7474 11 2 213 4 5[5 6 7
56 7490 | 7497 | 7808 {7813 ] 7520 | vsen {7538 | vsa3 {7581 |1 2 213 4 s]s @& ?
57 7588 | 7574 | 7582 7RaR | T (T804 | B1Z2 ) 7R {7627 Y 2 213 4 58 8 7
88 ¢ 7842 ] 7649 [ 7057 | 7004 | 7e72 | 770 ] vese [ To04 7701 1 1t 2|3 4 45 6 7
59 7718 | 7723 | 773 | rr3a ) 7ras (rrsz | 7reo r7er [ r7ral v 2|3 4 ajs 6 7
60 7780 | 7708 | 7803 {7810 | 7818 | 7828 | 7832 | 7830 | 78481 1+ 2|3 4 4 {5 & @&
61 7800 | 7688 [ 7875 [ 7682 | 7880 [ 7808 {7803 ] 7910|7017 )1 + 23 4 4i5 6 8
82 7031 | 70313 [ 7046 | 7952 | 7960 [ 7988 |7e73 | T80 [7087 ]t 1 2|3 3 48 6 &
83 8000 | 8007 | 9014 {8021 | 8020 | 8005 {8041 | 6048 |00}t + 2|3 3 4l5 5 @
B4 8060 | 80715 | 80832 | 8080 | 8006 [ 8102 {8109 [ 8v1e |at22]t 1+ 2|3 3 4|58 &8 &
es | 8138 ) 8142 | 814 [8i56 | 8162 (81608170 | 8162 [s1e9}r v 23 3 45 5 &
os a202 | 8200 | 0218 18222 | 8228 8235 [e0a1 | azen 8284 |7 1 2|3 3 45 5 &
o7 } 8207 | 8274 | 82080 {8287 | 8203 [ea99 |edos | 8312 (8310 fr 1 2]3 3 als s @
o8 8331 | 8330 | a3e4 {0381 | 8357 i3 [as70o | 6378 {e3a2]1 1+ 2|3 3 4l 5 @
60 i 8305 | 8401 | 8407 {8414 | 8420 8428 |eqa2] 8430 |8aas 1 1 2|2 3 4|a 5 8
Tq B487 [ BASH | B470 [BA78 ! BAR2 [ 8488 [8404 | 8600 {8508 11 1 2|2 3 4|4 5 &
71 | 8819 | 6526 | 8631 {8537 | 8849 |eseo ]esas | 8561 [mss? 1 1 22 3 4la B8 &
T2 BS701 6585 | 8561 [|B8SE7 [ OO0 | 8600 (180151 6821 882711 1 212 3 414 8 8
73 § 0630 | 8845 | 8831 | 8657 | soas (8065 (o675 | aea1 [eses |1 1 2|2 9 4]a 8 8
74 sove | 8704 | 8710 | 8716 | 8722 (8727|8733 | e730 {evas |1 1 22 3 4]e 5 &
75 8756 | 8702 | 6768 | 8774 | 3779 |87es | 8791 | 8797 jeso2]1 1+ 2|2 3 3{4 5 &
70 § 8014 | 8820 | 8e25 | 8ot | 8837 | o842 |na40| vose [sasp s + 2|2 3 8]e 8 B
24 8871 | sa7e | age2 |esar | 089> |ssve [eo0d | 8010 {80151 1 2|2 3 3]4 4 &
78 | 0027 | 8932 [ 00306 [6n4s | 8940 | 884 |opso{cves (ao71 |1 1 2|2 3 3]s 4 B
70 | 8082 | 8087 | 8003 | 8096 | 900¢ {9000 [9018 | 9020 ;voas |y 1 22 3 3le 4 8
00 9026 | 9042 | 9047 {9023 | 0050 {0083 0080 {9074 (00701 v 2|2 3 3¢ 4 &
s ) 0000 | 9098 | 9101 [9108 | 9112 |9z {maz)oas (o133t + 2|2 3 3i4 4 &
82 0143 | 90149 [9184 [0150 | G188 (0170 (01781 0180 |ave8 |1 1 212 3 3|4 4 B
P 0198 | 9201 {9200 {9212 | 9217 |9222{0227 19232 (G298t 1 2|2 3 3|4 4 &
84 9249 | 9253 | 9258 {9263 | 9200 | 9274 | o279 [ 02e (0289 )1 1+ 2(2 3 3)e 4 8
8 9200 | 92304 | 9300 {9316 { 9320 [ 9323 | 0330 | 0338 (a0 ft + 2|2 3 3{4 ¢ &
o 9380 | 9365 [ 9380 [9d88 | 9370 |ea7s [eoe0 [ o388 |sam0 1 1 2|2 3 sa 4 &
a7 9400 { 0408 | 9410 [ 04156 | 9420 {9429 {0430 [ 0405 [0aa0 |0 ¢+ 1|2 2 3|3 ¢ &
P 9450 | 9455 { 9480 [ 9485 | 5480 | 9474 [9470 [ 0484 (94880 1+ 1|2 2 )3 & o
® 9490 | 9804 | 9600 J0812 | 9818 |es2s josas (983 {ne3s o 1 12 2 93 4 4
20 9847 | o662 | oas” [o6ez | 9660 | o871 {os7e  osat |osss o 1 112 2 3]3 4 4
ot | 9396 | 95000 | 9008 {0600 | 9814 {ve19 [oeza {0628 (08390 1 1]2 2 3]s ¢ &
o2 oods | pea7 | 9082 j0es7 | 0881 |poss o671 I pers [ssa0fo 1 12 2 sis 4 4
o 9600 | 9004 | 9600 o703 | 9708 {onis Jonir o2 Je7270 1 1 ]2 2 3{S 4
" 9736 | 9741 |ovae lo7so | 9734 |97es [o7eaforas |9773]0 1 1|2 2 83 4 @
o8 | e782] 9700 | 9791 [o70s | 9800 {oa0s foeco [ s014 (96180 1 1|2 2 3|9 4 &
es | 0627 | 9632 { 9530 | 9841 | 9845 | paso |9as4 [cuso [oeesfo 1 12 2 33 4 4
” 0a72 | 9877 | 9081 |onss | 0800 | 0eoe |5009 | wooa (9a08 o 1 12 2 ols 4 o
9 9017 ] oozt | eo2e | 9930 | 9084 | 9090 [ 0042 | oves looB2]0-1 1}2 2 3|8 ¢ o
9 9061 | 9000 | 9909 J9974 | 997e | 9963 |ove7 [ 9001 jeeesfo 1 1|2 2 3|8 5 4

’ 1 2 3 4 s . 4 ’ . w0

0ge” 04343 OPSSS 13020 17372 21716 20068 30401 34744 30087 4420
Wge™* Tass7, 1.3 Deort 32e08 38288 3042 40500 45280 40013 Tean



ANTILOGARITHMS

L] ¥ 2 3 4 L L] T ] ]

;

Tmou 1002 1005 | ro07 11000 1 1072 1 16v¢ [ 1018 1 1019 | 1020
'1023 1026 ] 1026 | 1030 | 1038 1 1038 | 1038 | 1040 | 1042 | 1048
1047 | 1050 | 1082 {1084 | r087 | 1089 | 1082 | 1064 | 1087 | 1080
'1012 1o7e | 1076 | 1079 | 1081 | 100a | vo8s | 1089 | 1091 | 1094
WOuE {000 ] 1102 1 v04 J 107 1100 jrit2 11t} 1147 | STy
1122 111280 1127 1120 § 1132 1 1138 [ 113 | 1140 ] 1743 | 1148
1148 1181} viea [ 1188 J 1180 ] veat frasa | 1187 § 1180 | 1172
1578 v vis0 {1183 11108 [ 1189 | w19t f 1G4 | 1197 | 1199
1202 | 1208 [ 1200 | 1211 13 120 [ 12101222 | 1238 | 1227
1290 | 1239, 1290 | v280 [ 1242 ! 12485 | 1247 ] 1290 | 12583 | 1280
10 1250 §1262 ] 265 1 1288 11271 ! 1274 {1276 §1279 | 1282 | 1385
1t 12068 120t 1 1204 | 1207 113001 1303 [ 1308 1 1309 | +312 | 1318
ez ] 1324 [ 132711330, 4334 11337 11340 ) 1343 | 1348
A3 e f13nz ) 1355 (1388 128t} 13858 {1368 ] 1871 | 1374 | 1377
A4 1300 J1584 ] 1387 [ 1300 [ 13903 | 1306 | 1400 [ 1403 | 1408 | 1400
A8 §1413 1418 1 1019 | 1422 | 1426 ! 1420 | 1432 11438 | 14309 | 1442

A0 Y1448 11440 | 1452 [ 1455 [ 1459 | 1462 | 1480 | 1489 | 1472 | 1478
AT H1479 11483 ] 14080 | 1489 J 1403 | 1498 | 1300 | 1503 | 1807 ;1340
a0 lwsa sz, 1821 [ 1524 [ 1a28 ) 1531 | 1538 1538 | 16 1348
A9 fl16es [ 1652 ' 18558 | 16600 1 1883 | 15687 | 1570 [ 1574 | 1678 ; 19/
20 Yi1oen [ 18589 . 1592 | 1500 [ 1600 | 1603 | 180T | 1A | 1018 ; 1878
21 1822 114828 | 1620 | 1633 | ta37 | 1841 | 1844 | 1648 | TOR2 | 1088
a0 [ 1089 | 1887 [rars {rars | 1670 1683 [ v687 | 1000 | 18604
1668 [ 1702 [ 1708 1 170 Jy7va | 1790 11722 } 1720 | 1730 | 1734
1738 | 1742 [ 1746 {1750 ] 764 | t788 782 1780 1TTO [ 1774
177eft7a2 | 178 1791 1170 | f70Q | 1808 | 1807 | 1811 | 1018
1020 | 1624 { 1820 | 1832 J ra37 | 1841 | 1848 | 1849 1 1854 | 1888
an2 00 | 1871 [ 1878 J 1870 ] 1884 | 1888, 1802 | YEOT | 1O0N
1908 11010 ] 1994 [ 1910 [ 1023 | 1028 | 1032 [ 1038 | 1047 | 1948
1080 | 1064 | 1050 | 19683 | 1968 | 1977 | 1077 ] 1082 | TO86 | 1008

2000 2000 1 20141 2018 ; 2023 [ 2028 | 2032 | 207
2042 12040 | 208y | 2056 { 2081 | 2008 | 2070 | 2075 ] 2080 ( 2004

2084 2908 ] 2119 [ 2148 12123 | 2138 | 2938

823883kl

T L e e - N - -2 -R "

OOV G GASSEELMEL LAY Y VDWW BRAUYW WBWRNRN NRBUND MR RO RS Mg"tl

- s u e AR e es mewees v 200000000 000000000 COO0COO0LO00OO0OCOL O~
UNNNHM“MNMNNNM”M&;.‘..‘-J-.---;-..---n.n---n-i-.-.--g‘-.p—-l-n....n
WU PO VRO BNRONRANON BRBNEN DU RRBAN NRHRONRG 3 = 0w ool wa s oo -
&0 W WUODPEBWRAWYRSD PO NV NRBRRRONE VRNEAN DR ROAN <@ s s e oad s -
S b h bhAIAAUGOY VUUWUY WOBWW R NANBDN RNNROBNN VDNNEND NN =+ «iD
OO CORNA GO AL AR PLL I VY NIV WUWLE GEBWYRNR NN ONR O B
CACO OO RDARE RAE AL eI I WO WWw NP OB NVARNL BID

i el ol W ek el wl B A b b wh ) o s At S b as sk R A e b e S A A

a3
Y
a4
28
28
av
28
20
.30
EY)
K
33 12738 | 2143 2148 awslmss 2183 | 2188 2170 2178 | 2189
34 J21a8 | 2103 2108 | 2200 ; 2208 | 2212 | 218 [ 2209 | 22280 | 22
28 12290 { 2244 | 2249 | 2284 | 22890 | 2206 | 2270 [ 22706 | 2200 | 2290
a8 12201 | 2208 | 2901 | 2907 | 2312 | 2017 | 2923 | 2928 | 2330 | 2390
a7 12344 {2980 | 23858 | 2300 | 2006 | 2371 | 237y [ 2302 | 2988 ' 2300,
38 12000 | 2404 | 2¢10 ' 2418 | 2001 | 2427 | 2452 | 2430 | 2409 | 2400
2% 2488 | 2460 | 2400 | 2472 | 2477 | 2480 | 2409 | 2408 | 2800 | 2000
M‘Il:mz 2810 | 2523 | 2920 [ 2838 | 2541 | 2547 | 2589 | 2858 | 2804
A1 mmzmmzs&mmmzﬁt”m
Az 2090 | 2636 | 2842 | 2040 | 2688 | 2081 | 2067 | 2673 | 2670 | 2088
A3 aoon | 2008 | 2704 [g7i0 | 2706 | 2738 | 3720 | 2788 | 272 | 2748
44 lzvsa | 1761 | 2767 | 2778 | 2780 | 2700 , 7703 | 2790 | 2806 . 28¢2
48 li2s10 | 2a28 | 2091 { 2038 | ones | 2081 | 2088 | 200 | 207 1 2007
48 (2084 | 2891 | 2007 | 2004 | 2011 | 2017 { 2004 | 2091 | 2908 | 2044
.47 ¥2061]{ 2080 | 2088 | 2072 | 2079 | 2ves | 2992 | 2909 | 2008 | 3013
48 ¥3020 { 3027 | 3034 | 3041 | 3048 | 3085 | 3062 | 30680 | 3079 1 20m3
4% 15000 | 3007 | 2108 | 3vi2 [ 3v10 | 3128 | 3130 [ avan atu|atu




ANTILOGARITHMS
Mean Offferences

0 1 2 3 a s ] 7 ° @ I 2 3laB e[7 08 0
50 BMI70; MN77 {9184 [3162 | 3199 |3208 {3214 3221 [228]t v 2]3 4 415 & 7
51 3z2e3 308y Jaogg 13260 | 9273 (3201 13260 | 3296 (33040 2 2:3 4 S5 6 7!
.52 33!933.2733363342335033573366337333811223t5507}
53 3396 | 3404 | 2412 | 3420 | 3428 | 3436 [ 3443 | 2481 3489 2 23 4 5]8 &8 ?
.4 3475 3483 {3491 [ 9400 | 3500 12516 | 3524 | 3832 38401 2 2|3 4 S5]8 8 7
.59 2886 | 3%6n [ 73 13881 | 3580 |3suT J3008 ] 3614 [A822]1 2 2|3 a4 Bl6 T 7T
s 3830 | 3648 [ 3856 |6s4 | sava | des1 |3e00] 3808 (3707 ({1 2 3|3 4 516 7 @
57 37241 3733 {8741 19780 ! 3758 (3767 |3Tre ] 7B 137AS 1 2 3|3 4 50 7 @&
B8 an11 | 9810 [ 3828 | 3827 | 3846 3085 13864 3673 30821 2 3la &4 8]e 7 8
.59 9896 | 3008 [ 3917 | 3926 | 33068 | a04S 3954 | 2083 138721 2 3,4 5 %6 7 @
80 3990 | 3999 | 4000 | 4018 | 2027 | 030 1 4048 | 4085 4064 ]1 2 34 & 6.6 7 @
N-21 4083 | 4003 FA102 A1 §j 4127 141304140 418D 141881 2 dle & BT B &
52 4178 4188 [ at98 |A207 | 4217 | 4227 14230 4245 4288t 2 34 S5 6|7 B B
.83 4276 4208 | 4208 143056 | 4315 [ 432814338 ams (435811 2 3la 5 €}7 8 ©
B4 4575 | 4305 | 4906 | 4400 | 4410 4428 (4430 [ 6daB {24871 2 24 5 6}7 8 9
.65 4477 | 4487 | 4408 Ja50n ] 4310 | 4528 (4539 9380 (4560 |+ 2 3]e 5 B!7 @ @
.88 4581 45902 | 4803 4013 | 4824 [ 4834|4845 | a058 (an0T [T 2 3[4 5 BT @ 10
a7 4888 ; 4000 [ 4710 | 4720} 4732 | 4742|4753 | a764 47751 2 3]le 85 7l 9
a8 4707 4808 | 4810 J 4831 | 4842 | 4853 | 4864 | 4078 (48871 2 3]s & Y|B 91
.59 4000 | 4920 1 4932 | 4943 | 4058 14066 [ 4077 { 4509 150001 2 3{5 & 7!8 o 1
70 8023 | 8038 | 6047 15058 | 85070  S0uz [S5093 ] 81056 (5171 2 4is 6 7la 9 1
71 8140, 3182 | 5184 [ 5176 8188 | 6200 [ B2t2 | 52R¢ |8236]1 2 4 {5 o 78 101
72 5260 | 6272 | 5204 | 5207 | 5309 | 5321|5333 | A340 (sasa ]t 2 4 (S 6 7|0 101
. 5363 | 5308 | 5408 | 8420 | 8433 | 5445 |5458 1 5470 [ 54831 3 4[B 6 B0 101
.74 5608 | 6521 | 5534 [ S840 | 5359 |25T2 15885 5568 (58101 3 4ls @ 819 1012
.78 5550 | 5840 | 5082 [8875{ 5680 ' 57TQR [5715 | 8720 [85741F1 3 4|8 7 B9 1012
.78 s7e8 | 5781 | 5794 (5808 ! 382+ (Sp3e |sceB [ 5881 [S875] 3 45 7T B9 11
77 8002 | 5916 | E029 | 8043 | 5987 [ 5070 |5084 ] 508 (60121 3 & .8 7 B 10111
.8 8030 | 8053 | 00e7 Jo0nt | 6008 [e10p (o124 [ 6138 [ 615211 3 4l 7 810111
" 6180 | 6104 | 0200 0223 | 6237 !s2s2 fazen [a281 (8208 ])Y 3 4l 7 G011
50 6324 | 6330 | 0033 {8388 | 638 [ @307 |B412 | 8427 |8qa2ft 3 46 ? e lwo12
8 0471 0488 | 6501 6518 | 6831 | 6540 |6581 [ 6577 [650R2]2 5 S]6 & 9 rrg
.52 {leagr |eazz | sesT |cass jooss | 8603 j0evo [6714 [ 8700 [6748)12 3 S{6 8 w1112 14
53 te7st o77a | 6700 | 6808 joaz) 6630 [ 0088 [6871 [ 6087 (000212 3 8|6 8 9111314
B4 Jop18 j00%4 6950 | 6005 [ooa2 | 5008 { 018 7031 Tou7 (70832 3 &8 8 101y 13
287070 72008 | 712 17120 1 7va8 ) 76y | v 7194|7211 rzzef2 3 sl7 8 10/12 131
96 7244 {7261 | ro7e | 7208 |7311 7328 17345 | 1202 7370 {raeel2 3 6|7 8 vohi2 134
B7 17413 | 7430 | 7447 {7484 176482 | 7400 | 78180 {7834 | 7851 (78082 3 8|7 @ 16[12 141
56 L7508 | 7800 , 7621 [ 7634 [ 7608 ' Y674 {7001 [T70R I TYA? {77482 4 8|7 @ 13]12 141
SO N7T?E21 7700 | Y200 [ 7018 | 7834 [ 7052 | 7870|7080 | TOOT [ 7e2512 4 &7 8 1113141
80 [|7043 { 7082 ' 7080 : 7008 (8017 | BO3S [ 8084 (6072 0001 (81102 4 617 & 1I[1318
01 s12n|eter | a150 { o108 (8206 | 8222 (8241 j8280 1 0270 jB200 ]2 4 a8 9 11|13 181
92 16318 [8337 | 0356 | 6379 6806 | 8414 [ 8430 (08483 | 8472 |€402[2 & 018 10 12{14 183
53 Has11 [ 8831 | 0551 18570 18800 | 8010 [ 8830 | 8850 0870 160002 & 6 l8 10121141818
o4 ferw lorao | avso o770 [ 0790 | 8510 [ 5531 [8851 | 8072 |62 {2 4 6|8 1012/1416 1
98 lloo13 1 8093 | 8064 | 8074 [ 8908 ' 9018 | 00368 | 9087 | 0078 ml24oawtawssn
58 Her20 {ote1 | p1e2 [ 9109 {9204 | 9228 | 9247 19268 9200 [8311]2 & 8l8 t1 rahis 17y
07 10339 (o354 | 90370 19307 10410 | 044t [0a82 5484 ! 0808 [ 68282 « 719 1y 31817
59 llogs0 19872 | 9804 | Gute (0638 | 0661 {9083 [ 0708 | 9727 [ 9780(2 & P19 11 1316 18 20
09 o772z [ 9798 | 087 | 904D [ Q883 ammmvwwnasvonnmmmj




5

MATHEMATICAL SCIENCES

Paper - 11
1. Consider the following statements :
1
I. The limit points of the sequence {(a, ), where a, = (-1)" [1 + ——} ,neN are
1 and 2. n
11 1] . . o
II. The set A =<1, 73 g is neither closed nor dense in itself.
n

Which one of the following statements is correct ?
(A) Only statement I is correct

(B} Only statement II is correct
(C) Both statements I and II are correct

(D) The statements [ and II are not clearly defined

x—| x| )
X

2. Which one of the following statements is true for the function f(x)=
{A) For x < 0, the function is continuous
(B) For x > 0, the function is continuous
(C) For x = 0, the function is not defined

(D) All the statements (A), (B) and (C) are true

3. Consider the following statements :

dx

(x-a)

b
I. The improper integral _[ converges for n < 1.
a

1

II. The improper integral _[ e ™ x"dx converges only for m > 0.
0

Which one of the following is correct ?

(A} The statement I is not correct

(B) The statement Il is correct
(C) Both I and II statements are correct

(D) Only statement I is correct



4. Consider the following statements :

I. The sequence (f, (x))= (xn>, x €0, k| is uniformly convergent for k < 1.

II. The series Z————Xz— converges uniformly over any finite interval
nP +x“n4

[a, b]forp>1,q20and0<p<1,p+q>2.

Which one of the following answer is correct ?
(A) Statement I is wrong

(B) Statements I and Il both are wrong

(C) Statement II is wrong

(D) All the statements I and II are correct

b
5. The statement that '[f dx exists implies that
a

(A) The function f’ is bounded and integrable over [a, b]
(B) The function ¥’ is bounded but not integrable over [a, b]
(C) The function 1’ is not bounded but integrable over [a, b]

(D) The function ¥’ is neither bounded nor integrable over [a, b]

6. Consider the following statements :
I. Every continuous function is Riemann integrable.
II. Every unbounded function is Riemann integrable,

III. A bounded function having finite number of points of discontinuity is
integrable in Riemann series.

Which one of the following statements is correct ?
(A) Statements I, II and III are correct

(B) Only statements I and III are correct

(C) Only statement I is correct

(D) Only statement III is correct



2

7.

10.

The total variation function of the function f(x) = 3x2 - 2x3 for x e[-2, O] is
(A) 28 — 3% + 2%
(B) 28 + 3x° - 2
(C) 28 - 3% - 2%~
(D) 30 - 3" +2x°

The theorem “If § exists in a certain neighbourhood of a point (a, b) of the domain
y
of definition of a function f(x, y) and f is continuous at (a, b), thenf (a,b)exists
yX xy

and is equal to fyx(a,b) ” is given by

(A) Riemann (B) Cauchy
(C) Young (D) Schwarz
2 3

. The series S S X +....18

1+x 1+x% 1+x°
(A} Divergent
(B) Convergent for all values of x
(C) Convergent for 0 <x <1

(D) Convergent for x > 1

For the following statements :

I. Every interval is not measurable.

II. Outer measure is countably additive.
III. The Lebesgue measure of the set of rationals {Q) is zero.
IV. Every Lebesgue integrable function is Riemann integrable.
Which one of the following is correct ?
(A) All the above statements are correct

(B) Statements I and III are correct
(C) Statements Il and IV are correct

(D) All the above statements are wrong



11. Which one of the following statements is correct ?
{A) The real line ‘R’ is connected.

2
(B) The Euclidean space R~ with metric D = {(x,y) :X#0,y=sin l} is
connected. X

(C) The continuous image of a connected set is not necessarily connected.

(D) The union of two connected sets having non-empty intersection is
disconnected.

12. The eigenvalues of a matrix A = (Z g} are 5 and 1. The eigenvalues of A2 are

(A} 25 and 1 (B) Oand 2 (C) 1and é (D) 5and 1

13. Let B and C denote the subsets of a vector space V, then which of the following
statements is correct ?
(A) If B< C and C spans V, then B spans V.

(B) If B € C and C is independent, then B is independent,
(C) If B C C, then span (C) = span (B).
(D) If B € C and C is dependent, then B is dependent.

cos0 - sinH

14. The matrix A =|
sin® cosH

}, 8 e R has eigenvalues if and only if
(A) 6 = nn for some integer ‘n’

(B) 9=2nn +g for some integer ‘n’

(C) There is no restriction on ‘@’

(D) 8=2nn +£ for some integer ‘n’

15. The index and signature of the quadratic form
IOX2 + 2y2 + 523 + 6yz ~ 10zx - 4xy are
(A) 3 and 3 (B) 2 and 2
(C) 1 and 2 respectively (D} 2 and 1 respectively

I

d k




16. Which of the following is not linearly independent subset of the vector space of
all real valued functions F(R) ?

2x  3x nx

(A){ex,e e ,....,e }

B) (I, 1+% L4x+x,. .. l+x+x ... +x)
2 2
(C) {X 3 (X_ ]-) ,X(X- 1):X_2}
2 3
(D) {1, x,x,x}
17. Let A be a 7 x 7 matrix such that 2A2 - A4 = 1. If A has two distinct eigenvalues

having geometric mean 3. Then total number of non-zero entries in Jordan
canonical form of A equals to

(A) 8 (B) 7 (C) 9 (D) 6

3 -7
18. If A =[ 4 1], then the determinant of A3 + 3A2 + 12A is

{A) — 2900 (B) — 29500
(C) - 3000 (D) — 39500
1 000
- - . - O 1 0 O -
19. The minimal polynomial of the matrix 0 00 ol
0 010
2
(A) x (x-1) (B) x(x-1)
2 2
(C) x (x-1) (D) x(x-1)

2
20. LetT: R — R2 be a linear transformation such that T(x, y) = (x + 2y, 2x + 4y},
then

(A) Rank (T) =2
(B) Rank (T) =0
(C) Rank (T) =1

(D) Rank cannot be determined

-
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21.

22.

23.

24.

25.

26.

27.

2

If z+ 1is any complex number, then 1 +z+z +...+z is equal to

1-z™1 1-z"
A B

1-2z"*! | 1-2°
C D
(€) (D) 1-z
If fz) = u(x, y) + iv (%, y) is analytic function, then the Jacobian of u and v with

respect to x and y is

) £z B) ') (© 0 D) 1

If Za z and Zb z have radii of convergence R and R respectively. Then the

radlus of convergence of Ta b z is

n n
@) . (B) R_+R
R2 1 2
{C) at most R R (D) at least R R
12 1 2
2 2 2
If f(€) = I w dz, where C is the ellipse (E) +[XJ =1, then
& z-§ 2 3
f(3.5) =
(A} 2mi (B) 2n C) O D) —

27c1

An analytic function comes arbitrarily close to any complex number in every
neighborhood

(A) of a pole
(B) of a removable singularity
(C) of a zero
(D) of an essential singularity

2
Suppose f(z) = u + iv is an entire function with u” <v°, Vz. If fl0) = 1, then f(2021) =

(A) O (B) -1 (€)1 (D) 2021
The value of I s1nh2z is

|z|=2
(A) 2mi (B) mi (C) ~mi (D) —2mi
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28.

29.

30.

31.

32.

The bilinear transformation which maps 1, i, -1 to 2, 1, -2 respectively is

_2i—62z _zi—3
(B) w==1"3 B) w=7"¢
_2i+6z _ 21+ 6z
€ W=5,73 (D) ¥=T7"2

Let G be a group of order 30. Let H and K be two normal subgroups of orders
2 and 5 respectively. Then the order of quotient group -I-"IGK is

(A) 4 (B) 2 (C) 3 (D) 5
Let G be a group of order 36 and G has a subgroup H of order 9. Then there

must be a normal subgroup N in H of order

(A} 3or9 (B) Only 3 (C) Only 9 D) 1

Let G be a group of order 30. Consider two statements P and Q :
P : Every 3-Sylow subgroup and every 5-Sylow subgroup must be normal.
Q : G does not have a normal subgroup of order 15.

Which of the following is correct ?

(A) Pis not correct and Q is not correct
(B) P is correct and Q is not correct

(C) Both P and Q are correct

(D) P is not correct and Q is correct

Consider the following statements P and Q :
P : A finite integral domain is a field.

Q : Any field is an integral domain.

Which of the following is correct ?

{A) P is correct, Q is not correct
(B) P is not correct, Q is correct
(C) Both P and Q are not correct

(D) Both P and Q are correct
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33. The ideal A = (x° + 1) is
(where R is the set of real numbers and C is the set of complex numbers)
(A) maximal in R [x]
(B) not maximal in R [x]
(C) maximal in C[x]

(D) zero ideal
2
34. Q is field of rationals, f(x) = x4 +x + 1eQ[x]. Then a splitting field of f(x) is

(A) Q(w), where w = —1+T\/§’1

(B) Q
{C) Not there
D) R

n

35. If F is a field of characteristic p # 0, then the polynomial X’ —xe Fix], forn >1
has

{A) equal roots
(B) distinct roots
{C) two roots are equal and remaining are distinct

(D) some are distinct and some are equal

36. Let (X, Tl) and (Y, TQ) be two topological spaces. Thenf: X 5 Y is
homeomorphism if

(A) fis one-to-one, continuous and is open mapping
(B) fis continuous and is open mapping
(C) fis one-one and onto

(D) fis one-one and is open mapping

37. Which of the following subspaces of real line is compact ?
(A) [1, 2] (B) (1, 2)
(€} (2, =) (D) (e, 1)




=

38.

39.

40.

41.

If X is a compact space and if {f } is a monotone sequence of continuous real functions
n

defined on X which converges pointwise to a real function f defined on X. Consider
the two following statements :

P : {f } converges uniformly to {.
n

Q : fis continuous function.

Which of the following is correct ?
(A) Both are correct

(B) Pis correct and Q is not correct
(C) Pis not correct and Q is correct

(D) Neither P nor Q are correct

A subspace of real line R is connected if it is
(A) a finite set

(B) an interval

(C) a countable set

(D) only closed interval

If f is continuous mapping of a topological space X into a Hausdorff space Y.
Then the graph of f is

(A) X xY

(B) Closed subset of X x Y
(C) Open subset of X x Y
(D) Always empty set

3 .
The particular integral of the differential equation (D + 1)y = cos 2x is

|

(A) &5 (sin2x — cos2x)
1 .

(B) 65 (2sinx — 3cosx)

1 .
(C) &5 (cos2x — 8sin2x)

1 .
(D) 65 (3cos2x + 4sin2x)



42. The general solution of the differential equation (D4 + 8D2 + 16)y =0 is
X X
+C +{C +
(A) (C1 2x)e { 3 C4X) e
(B) (C +C x)sinx+ (C_ + C x) cosx
1 2 3 4
(C) (C +C x)cos2x + (C_+ C x)sin2x
1 2 3 42x

— 2 -
(D)Cex+CeX+Cex+Ce
i 2 3 4

43. T}ie integrating f%ctor %f the differential equation
(v +2y)dx+(xy +2y —-4x)jdy=0is

1 1
@) ® 5
© 1 D) 3

44. One particular solution of y” - y" +y = —e" is a constant multiple of

(A) xe" (B) x°e"

X

(C) xe (D) Xze_x
45, The Strum-Liouville problem y” + ?Lgy =0, y(0) = 0, y'(rr) = 0 has its eigenvectors
given by Yy’ is equal to

(A) sin hx (B) sin(h+%)x

(C) cos (h + %)X (D) cos hx
46. Solving by variation of parameter for the equation y” + y = sec x, the value of
Wronskian is
(A) 1 (B) 2 ) 3 (D) 4
47. The second order PDEu -yu + x3u =(01is
Yy XX
(A) Ellipticforallxe R,ye R
(B) Parabolic forallxe R,y e R
(C) Elliptic forallxe R,y <0
(D) Hyperbolic forallxe R,y <0
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48. The particular solution of the partial differential equation —= +z=0 when
x=0 z=eyand—@£=1is *x
’ [5):4

(A) z = sinx - excosy (B) z = cosx — eysiny
(C) z = sinx + e’ cosx (D) z =cosx + e sinx

49. The conditions under which the function f(xy, z - 2x) = 0 satisfies the equation

X%_Y%zzx arc

(A) The function T is not differentiable andf #z0forv=2z-2x
(B) The function ¥ is differentiable and f # Ov forv=z-2x

(C) The function ¥ is differentiable and fV =0forv=2z-2x

(D) Both (A} and (B) choices are correct ’

50. The root of the equation x sinx + cosx = 0 is

(A) 2.7906 (B) 2.7913 (C) 2.7956 (D) 2.7984

51. Consider the following statements :

1
1. The error estimate of Simpson’s rule for evaluating the expression 0] dx 5
_7 + X
with n = 8 subintervals is approximately 4 x 10 .
II. The value of sinh (0.3) from sinh(-0.5) = -0.521, sinh(0) = O,
sinh(1) = 1.175 by using quadratic interpolation is 0.238.
Which of the following is correct ?
(A) Only Iis correct
(B) Only II is correct
(C) Both I and Il are correct
(D) Neither I nor II are correct
52. What is the value of ]‘;1—%; dx according to Romberg’s method ?
(A) 0.6884 (B} 0.6906 (C) 0.6952 (D) 0.6931

o

l A



T
53. The maximum error in evaluating the integral -[0/? cos xdx using Trapezoidal
rule is

(A) 0.0202 (B) 0.0303 (C) 0.0404 (D) 0.0505

54. If % =x-y?and y(0) = 0, y(0.2) = .02, y(0.4) = 0.0795, y(0.6) = 0.1762.

What is the value of y(0.8) ? (Use Milne’s method)
(A) 0.1999 (B) 0.2454 (C) 0.3046 (D) 0.3245

1
2
55. The curve along which the functional j(y' +12xy)dx with y(0) = 0, y(1) attains
extremum value 0

(A) y=x° B) y=x Q) y=x (D) y=+vx

X
56. Inorder that I = j f(x,y, ¥, ¥") dx attains extremum value, which of the following
X1

equation is to be satisfied ?

o §-4(8)- ()

57. The type and the solution of the equation y(x) + _f; e* ty(t)dt = 2xe* are
(A) Fredholm, y(x)= e* (2x _ %)

(B) Volterra, y(x)=e* (2X - %)

(C) Fredholm, solution does not exist

(D) Neither Fredholm nor Volterra solution does not exist
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58.

59.

60.

61.

X
The integral equation y(x)= j(x+t) y(t)dt+1 is equivalent to the initial value
problem 0

(A) y'(x) - 2xy'(x) - 3y(x) = 0, y(0) = 1, ¥'(0) = O

(B) y”(x) - 5y"(x) + 6y'(x) + 7y(x) = 0, y(0) = 1, ¥'(0) = 2

(©) (%) + 5y'(x) + 6y(x) =€ , y(0) = 1, ¥'(0) = O

(D) y'(x) + 7y'(x) + 6y(x) = sinx, y(0) = 1, ¥'(0) = O

The number of degree of freedom in the case of a hoop rolling on an inclined
plane without slipping is

(A) 1 (B) 2

(C) 4 (D) 3

A particle of mass ‘m’ moves along the curve x = a(0 - sin®), y = a(l + cos6),
0 < 6 <2xn. Then the kinetic energy of that particle is

5 do
(wheree_ dt)

(A) 5 ma?(l—coso)
(B) % ma?(l - cos 20)
(C) ma’(1 - cos20)8°

(D) %maQGQ(l ~cos 0)

Which of the following Pearson’s measures will find the arithmetic mean,
standard deviation and a coefficient of skewness respectively ?

t . d d

(A) 1° origin moment; 2" central moment and 3" central moment
t s d ..

(B) 1% central moment, 2" origin moment and 3" origin moment

d d . . t
(C) 2" central moment,; 2" origin moment and 1°" central moment

t d .. d
(D) 1% central moment; 2" origin moment and 3" central moment

) A



62. Which of the following data set of measures is more consistent so as it is having
more Peakedness ?

(A) H, =% =4
(B) p, = 16; h,=4
(C) p, = 16; M, =2
(D) m,=%u =2

0

63. What are the values of uo; 1.11; u’l for the following data :
-15,0,1,-9, 13,-17,-1, 0,9, 15, 17, -13
(A) 0,1,0 (B) 1,0,0
) o,1,1 D) 1,0, 1

64. Let X be a random variable ofﬁl(a, b);letc=a+bandifa>2;b>0.

Then the values of E(%) and Var(%) are equal to

c+1. b{c +1)
A a+1’ @ 12 @+2)
c-1, b(C—])
a-1"(a-1f (a-2)
©) bc-12  bec-1)
@-1?% " Ja-1).(a-27

(c-1)7° b(c - 1)
@+1)" (@ +1?( (a-2))

(B)

(D)

X +Xp+...+X
n
it further become P{|X - pu|<g& —(L);asn — cand P{|X -p|2¢& —(M), as
n n

65. As per weak law of large numbers, p L —pl<gp2l-mvn>0;

n— « where L and M are respectively
(A) (0, 0) (B) (1, 0)
{€) G, 1) (D) (1, 1)
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66. If the cumulative distribution function is F(X =x) = 0; for 0 > X

_X.
_8,05){32
X 0<Xs4
=1gr2<X*=
=1;X>4,
then the value of P(1 < X < 2) is equal to
7 5
A 4 B 2
3 | 1
©) 3 o) L

67. Which of the following is denoted with Minkowski’s inequality ?
(A) EXY)’ <EX).E(Y)
1 1 1
(B) EF (| X+Y|) <ET(|X[).ET(|Y[)
1 1
(C) E(XY)2 > (E(X).E(Y))?
1

(D) E(XY)}* > (E(X).E(Y)) T

68. Let X have a probability density function

N S
f(x)—zﬁ, J3<x<J3

=0; otherwise

What is the upper bound of P {l x|z %} using Chebyshev’s inequality ?

(C)% (D)
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0.5 03 0.2
69. Given a transition probability matrix P= 0.2 0.5 0.3|.
0.2 0.8 0.0
What is the value of f (131) ?
(A) 0.326 (B) 0.234 (C) 0.186 (D) 0.080

70. Let N(t), te [0, ) be a Poisson process with rate A = 0.5. What is the probability
that there is exactly one arrival in each of the intervals : (0, 1} and (2, 3] ?

(A) 0.09 (B} 0.18 (C) 0:27 (D) 0.34

71. Consider the following statements :

I Let {X } and {Y } are two related stochastic processes, then X }is
n n n
Martingale with respect to {Y }ifE[X |Y ,Y ,...Y ]=X
n n n-1 2 0

n-1

II. If i is occurrent, j is transient, then i do not lead to ]

III. If {Y }is a Branching process, then X, = Y—I:l is a Martingale.
n m

Which of the following is correct ?
(A} Both I and II are correct

(B) Both I and III are correct

(C) Both II and III are correct

(D} All are correct

72. Let us consider a random variable X having the density function

fix/0)= é—e—%; x>0, 0> 0, where 0 is unknown,

Let Y be defined as Y =K; if K< X <K+ 1; K =0, 1,2,..., then the
probability distribution of Y is

(A) Normal distribution (B) Binomial distribution

(C) Poisson distribution (D} Geometric distribution




A

T
73. Let X = (xl, xz, x3, x4) be a 4 x1 random vector such that X~N4(0, Y) where

1 ppop
_pteep . . .
Z"‘ b p 1 p is positive definite. Then which of the following statements are
ppop 1l
true ?

(i) x x ; x x and x x have identical distribution.
12 23 34

2
(i) (a-%2) o .
(%) — X3 )2 fiox

2 2

20-p) *2
) (Xl — X5 )2
(iv) ———5 ~ Fii.
X3 — X4

(A) (i) and (ii) are correct and (iii) and (iv) are wrong
(B} (iii) and (iv) are correct and (i} and (ii) are wrong
(C) (ii) and (iii) are correct and (i) and (iv) are wrong

(D) (i) and (iv) are correct and (ii) and (iii) are wrong

74. Chi-square distribution is the special type of the following distribution
(A) Erlang distribution
(B) Weibull distribution
(C) Rayleigh distribution

(D) Pareto distribution



75. The mean of non-central distribution with n and n_ degrees of freedom and
non-centrality parameter 7Ll is equal to 2

n,(n, -2} n;{n, — 2}

Thihp ~ <) nying —2) ny(ny +4y)
) na{ny +%) (B) ny(n;, +1)

ny(n; —2)

n; + 2,

() n, —2

(D)

76. Consider the following statements :

I. A sample of n independent observations is taken from a normal population.

il
. _ 2
1 > (Xi,1 - X;)f* is an unbiased estimator of 6~, then the
3 (n _ 1) ~ i+l i

I T=

n
efficiency of T with respect to the unbiased estimate S? = ﬁ Z (X, - X)?
n-—1Uin
is 2~ 1

n+?2

II. If 12, 18, 8, 22 and 152 are random samples from N(u, 0'2), then the
unbiased estimator of ¢ is 29.

Which of the following are correct ?
(A} Only I is correct

(B) Only 1l is correct

(C) Both I and II are correct

(D) Neither I nor II are correct

7'7. The sample statistics corresponding to two samples of equal sizes 8 is given as
follows :
X=105.125, ¥§¥=97.50

$2 =106.125, - 82 =84.00

Suppose it was decided to test the significance of the two population means at
5% significance level. What is the test statistic value ?
(A} 1.48 (B) 1.56 (C) 1.78 (D) 1.96

78. A small sample has been taken from a population and the sample mean has

been found to be 55. The lower limit of a 95% confidence interval for mean is
35.40. What is the sample size if the population variance is 1600 ?

(A) 12 (B) 14 (C) 16 (D) 18

i l



79. To estimate the proportion of the smokers in a city, three independent surveys
were done considering random sample of 100, 400 and 900 persons. The number

of smokers observed in each sample is 8, 32 and 72 respectively. What is the
standard error of the third sample ?

(A) 0.0278 (B) 0.0232 (C) 0.0136 (D} 0.0090

80. Which of the following is the most appropriate matching :

I II
(i) Median test (a) Chi-square distribution
(i) Sign test (b} Binomial distribution
(iii) Run test (c) Normal distribution

(A) (@) ~ (b); (ii) — (c); (iii) - (a)} (B) (i) —(c); (i} - (b); (iii) - (a)
(C) (@) — (a); (1) — (b); (iii) - () (D) (@) - (c); Gi) - {a); (iii) — (P)

81. The following test statistics are required for testing the significance of
(i) Difference between several (more than 2) population means.
(ii) Difference between two population means.
(iii) Difference between two variances of populations.
(A) (i) F test; (ii) t test; (iii) F test (B) (1) x2 test; (ii) F test; (iii) t test
(C) (i) t test; (ii) F test; (iii) x2 test (D) (i) z test; (ii) X2 test; (iii} t test
82. If in a regression model, one of the explanatory variables includes the lagged
value of dependent variable, then the model is referred as
(A) Best Fit Model (B) Auto-regressive Model
(C) 1°* Difference Model (D) Dynamic Model

83. The notion of heteroscadasticity means
(A} all the explanatory variables need not be homogeneous
(B) the observed units have no relation
(C) the variance of the error terms is constant

(D) dependent and independent variables are uncorrelated
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84. If a model of regression analysis is denoted as
Yy =0 +BX; + & then
(ij The explanatory variable;
(i) Residual variable;
(iii} Intercept;
(iv) Slope coefficient; and
(v) Response variables respectively are denoted by
(A) Y,B,o,Xand ¢
B) & X,Y, aand B
C) X,e,0,pand Y

(D) Y, B, &, € and X

85. Let the relation between X and Y be

Y= BO + le + 1322 + [33XZ + € where X is independent variable, Y is dependent

variable; and Z is a dummy variable assuming Z = 0 (or} Z = 1. Then
() The regression lines will be coincide when B2 = [33 = 0.

(ii) The lines are parallel but not coincide when [32 = 0 but [33 # 0.

(iii) The lines are not parallel when Bs #0.

Which of the following is appropriate ?

{(A) (i), (i) are true but (iii) is false

(B) (i) and (iii) are true but (ii) is false

(C) (ii) and (iii) are true but (i) is false

(D} (i), (ii) and (iii) are true and none is false



86. The procedures namely Bonferroni Approach; Tukey-Kramer and Scheffe’s
methods will be used for

(A) Testing the significance of difference between several means in a

multivariate analysis

(B} Multiple comparison procedures for fixed effects in one-way analysis of

variance

(C) Testing the significance of difference between regression coefficients in

two-way analysis of variance

(D} Dual comparison between the regression coefficients among multivariate

analysis of variance

87. The Wishart distribution arises naturally as the sampling distribution of

(to a constant}

(A} Sample mean matrices in multivariate gamma populations

(B) Sample variance matrices in multivariate normal populations
(C) Sample median matrices in multivariate Gaussian populations

(D) Sample ordinal matrices in multivariate Poisson populations

88. Let us suppose that E(Xl] =1; E(Xz} =0; V(Xl) = 2; V(XQ) = 4; Cov (X1’ X2) = 1;
Further,letY =X +X ;Y =X +aX andY ,Y areuncorrelated.
1 1 20 2 1 2 12

Then what are the values E(Yl); E(Yz]; V{Yl); V(YQ); and ‘a’?

(A) 2; 2; 8; 2 + 2a + 4a° and —%

2
(B) 2; 1;2+2a+4a;8and%

2
(C) 1; 1; 8,2+ 2a +4a and —%

(D) 1; 2; 8; 3 + 5a and —%
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89. Which of the following are the methods for deciding the number of principal
components in PCA ?
(i} The scree plot
(ii) Log-Eigen diagram
(iii) Size of variance of principal cofnponent
(iv) Cumulative percentage of total variance
(A) (i) only (B) (i) and (ii) only
(C) (1); (11) and (iii) only (D) (i); (i) (iii) and (iv)
90. Which of the following sampling methods will provide the estimator with minimum
variance ?
(A) Stratified Random Sampling
(B) Simple Random Sampling With Replacement
(C) Simple Random Sampling Without Replacement
(D) Two Step Systematic Sampling

91. Variance of an estimator sample mean is influenced by
(i) Directly with error sum of squares with respect to mean
(ii) Inversely with sample size

(iii) Directly with infinite population size
Choose the correct option :

(A) (i) and (iii) are true but not (ii)
(B) (ii) and (iii) are true but not (i)
(C) (i) and (ii) are true but not (iii)

(D) All (i), (ii) and (iii) are true

92. If the responses for treatments in a factorial experiment with factors A and B
each used at two levels from three replications are (1) = 18, (a} = 17, (b) = 25 and

(ab) = 30. Then the sum of squares for the interaction AB is equal to

(A) 3 (B} 4 (C) 5 (D) 6
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93. The relative efficiency of LSD over RBD when rows are taken as blocks is

A) Sg +(t—-1)S3 B) SZ +(t—1)SE
t S2 t S
E E

2 2

(©) S2 +(t-1)SE D) S3 +(t—1)SE
t Sp t S&

94, If C matrix of BIBD with usual parameters (v, b, r, k, A) =X [l —YE ], where
A% vV

I =v xvidentity matrix and E is v x v matrix of unities, then X and Y are
v vV

given by

A) X=X andy=v B) X=*andy=1
k k v
A v Av v

C) X kandY " (D) . an .

95. Consider the following statements :

I. An equipment is to operate for 5000 hours. Failure rate is estimated as
one in 50,000 hours. Then the probability of survival is 0.80.

I If # is non-decreasing for t > 0, then the distribution satisfy increasing

failure rate average property.
Which of the following are correct ?

(A) Only I is correct (B) Only II is correct

(C) Both I and II are correct (D) Neither I nor Il are correct

96. Consider the following statements :

I. Truncation is a design and test procedure to screen-out weak, defective
or lower quality items from the proportion.

II. If the number of failures reported for a system is 15 and if the system is
available for use 1000 hours, then the MTBF is 78 hours.

Which of the following are correct ?
(A) Only I is correct (B) Only II is correct

(C) Both I and 1I are correct (D) Neither I nor II are correct
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97. A solution to an LPP is said to be degenerate if one of the
(A) Basic variables is zero
(B) Non-basic variables is zero
(C) Basic-variables is positive

(D) Non-basic variables is positive

98. For the statements :

I. If an LPP has 3 variables and 4 constraints, then its corresponding dual
problem has 3 constraints.

II. R.A. Fisher is known as the father of LPP.
The following answer is correct :

{A) Only the statement | is correct
(B) Only the statement 1l is correct
{C) Both the statements I and II are correct
(D) Both the statements I and II are wrong
99, Customers arrive at a reception centre at an average interval rate of 10 minutes

and the receptionist takes an average of 6 minutes for a customer. The average
queue length is

9 7
*) 10 (B) 10
3 11
© = 0 5

100.For M| M| 1 : | FCFS queue, the mean arrival rate is equal to 10 per hour and
the mean service rate is 15 per hour. The expected queue length is

(A) 1.33 (B) 1.53
(C) 1.75 (D) 3.20
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