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Instructions for the Candidates

l. Write your Roll Number in the space provided on the top of this page.

2. This paper consists of Seventy Fifty (75) multiple choice type of questions. All questions are compulsory.

3. Al the commencement of examination, the question booklet will be given to you. In the first 5 minutes, you are requesied to open
the booklet and compulsorily examine it as below :

(i1 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 mot 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 serigl order or any other discrepancy should be got replaced
immediately by a correct booklet from the invigitator within the period of 5 minutes. Afterwards, neither the Question
Booklet will be replaced nor any extra time will be given.

¢i)  ARer this verification is over, the Test Booklet Number should be emtered 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
responsc¢ against each item.

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

Your responses to the items are to be indicated on the OMR Answer Sheet under Paper — 11} only. If you mark your response 2t any

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

Read instructions given inside carefully.

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

I you write your Name, Roll Number, Phone Number of 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 liabie 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 carry
it with you outside the Examination Hall. You are however, allowed lo carry original question booklet and duplicate copy of OMR
Answer Sheet on conclusion of examination.

10.  Use only Blue/Black Ball point pen.

11.  Use of any calculator or log table efc., is 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.

bl 202 ya-usi :

h

o0 ~aon

o el i uz salde wowsl aul e ek vl R
2. 2L 5T GRS iR wiac N (0) sl e . SRy -l g3 i 3. .
3 udlaedl U3eudM AN NsyBels v suadl. w i (4 Bz e s e yBris viell 219 2 Breuaud 12 wdlaa
51q: .
Gy setuRest-d quaia s2a w2 sar Yl u sudedla sz gdl il A8 Rl Wles 35 ana-ll b upeddl Metys
S DEETR IR

by

i, AU U DU, Do A Do 15 52 4 wit it AR BRI vl WA YR ARl el 24 o sl
WaA YR sl well diu it R?l‘:as widiell gt o7 ollop T HaeyRetst Al el 2at 2 BRe A Nia (W) Bife-t ynousll suuai
wadl, WSl ], HatyRo st ssacunl >uad Al 3 A6 agan-l PR R TMCILTENCT IR T
Gy asel Wi i wel, W yRasirl e OMR SUs uts MR gl B OMR Yl YA Sl Aol Wan Y3 Avdi.
4. N s Wl M2 U2 UL RS (A), (B), (C) 2L (D) 3 viiaet . U Wkl Avirts wiad (oval) 4 12 sula Gersaa vy
Urtef] A 2 519 s 284

geen: B @ (D) i (B)wh ¥and.

5. 2l B A YBctsiett WAL ~1L Feust el 4AUHL 20196 OMR FeloL WA sHL AU avie [Bouon o silEd 531, 2 MY OMR Yol
ot ] S0 Qe (ovat) BLard 21t 21 etted Al 5280 ol A Fawet Heuisrt sl 2adl ]

6. wie vidd yadivll su-yds aidl.

7. 514 5% (Rough Work) Ma- YRttt 21[tH yas N2 59,

8. 2 2L OMR %ot 454 5 Dol %041 Reld Y, SUSus A, N i, T -01R, gl o3 wiay g AF Rieed Fruell ] vl
o 215 1%, l5ct 5230 AL Lo ML 91 521, dieraL 2t 516 2 WAl Gudiol 52, Dk vilkd 59 Ada yaum ol Al
3 ude Wl Gudion s3] seal dl s ulen R 20004 13 4 usi ul.

o uZlaiaid YT u AuL e viTie-te OMR s s § A Rdas siend Al 24wt S v BaHi & wdlaisdl sz ad

' o5 ol i ol wu eaie BB I A YRS 24 OMR Ut Watsell glade sifl G-l wd aS ¥ 13 8.

10. e sollfogdiola vid-e W arwadl.

11, desudan el vied $AsE G ol Guuls sl WIS D,

12, vii2l oreusl M2 A1 s A2Ls AL e, :

13, Bt 516 uranl vqaie 203 5 fadis/Madie L ol v qd- diod ARl

(i} sqvga W2 sl (g uaryfasied wadl, Yol s A s 2o 26l al, vl sd Hay st 3 S0 naifyel vl




LOGARITHMS

o .‘ 2 a 4 5 8 - 8 9 Mean Differences

_ 12 3314 5 6|7 8 6
18 {0000 {0043 { 0086 | 0128 {0170 | 0212 | 0283 | o294 0334 |0374 /4 B 1é 17 21 26129 33 37
11 {0414 | 0453 | 0492 | 0531 | 0569 | 0807 | 064s 0882 | 0719 ,0755 |4 B 11[15 18 2326 30 24
12 |j0702 0828 | 0864 | 0299 | 6934 | 0pe9 | 1004 | 1038 1072 | 1106 13 7 10|14 17 21|24 28 31
13 ﬂJﬂ&Q 1173 ) 1206 | 1239 { 1271 | 1300 [ 133% | 1387 1389 {1430 13 6 16113 16 14|23 26 20
14 31481 | 1402 | 1523 | 1863 | 1584 | 1614 | 1644 1672 | 1703 {17323 6 9 [12 15 1821 24 27
18 1761 | 1790 | 1818 | 1847 11875 ] 1903 | 1951 1959 ) 1987 120143 & 811 14 17120 22 25
18 [12041 [ 2068 | 2095 | 2122 | 2148 | 2175 2201 | 2227 1 2253 122793 5 81113 16 18 21 24
17 (2304 | 23301 2355 | 2980 | 2405 | 2430 | 24ss 2480 1 2504 (252012 5 7 (1012 15|17 20 22
18 12553 12577 1 2601 | 2625 [ 2648 | 2672 | 26805 27B{ 2742 (276212 &5 7|9 121416 19 21
19 {2788 12810 ; 20833 | 2866 | 2878 | 2000 | 2023 29451 2087 |2089 |2 4 7|9 11 1al18 18 20
20 #3010 13032 | 3054 | 3075 [ 30596 3118 3139|3960 | 3181 [3201 ]2 4 6818 41 13{15 17 19
21 (13222 3243 | 3263 | 22684 | 3304 | 3324 | 3348 | 3385 3385 |3404 12 4 618 10 12114 16 18]
22 [i3424 |3444 | 34684 | 2483 {3502 | 3522 | 3541 3560 | 3579 [ 3508 |12 4 €18 10 12|14 15 17]
23 ||9817 | 3636 | 36855 3674 13602 | 37117 3729 | a7ay I766 {37842 4 6i7 § 11131517
24 113502 | 3820 | 3830 | 9856 | 3874 | abo2 | 3000 | 3927 3846 {898212 4 5i{7 § 1142 14 ¢
28 3979 [3907 | 4014°1 4031 | 4048 4068 4082 4089 [ 4118 {4133 | 2 3 517 8 1612 14 15
26 ||4150 { 4168 | 4183 | 4200 [ 4218 | 4232 | 4240 | 4265 4281 4208 |2 3 5317 8 10|11 13 15
7 J4314 { 4330 | 4340 | 4362 {4378 [ 4393 | 4400 | 4425 | 3440 445612 3 56 8 0l1113 14
28 ||4472 1 4487 | 4502 | 4518 | 4533 | 4548 | 4883 | 457D 4504 w0912 3 5|16 8 81112443
29 B4624 [ 4639 | 4654 | 4669 1 4683 | 4698 {.4713 47268 | 4742 | 47571 3 416 7 @ 1012 13
30 H4771 4780 ] 4800 | 4814 | 4829 ) 4843 | 4857 HB’H '48&6 490011 3 46 T 210 1113
31 4914 14928 | 4942 | 4955 | 4960 | 4082 | 4807 5011 5024 803811 a als 7 alioc1t12
32 {5051 | 5065 | 5079 [ 5092 15708 ] 5116 | 5152 5145 5159 517211 3 4|5 7 8}9 11142
33 15185 | 5198 | 5211 | 5224 523? 5250 {5263 | 5276} 5289 | 53021 3 4:5 8 8¢ 10 12
34 5345 | 5924 | 534 | 5383 {5068 | 65678 | 5301 03 ;5418 /34281 8 435 & alg 10 11
38 ||5441 [ 5453 | 5465 | 5478 5490 | 5502 15514 [5527 | 5539 5881 |1 2 4_ 5§ € 7195 101t
38 |[6583 | 56878 | 8587 | 5599 [ 5611 | 5823 5635 {5647 ; 5658 | 567011 2 4 5 6 718 1011
A7 |5682 | 5894 | 570% 5712 16728 | 57240 | 5752 [ 5763 | 5775 S786 |1 2 35 8 7{8 9 10
_33 5798 15809 | 5821 | SRa2 | 6843 | 5055 | 8866 { 5577 saeg |sm 1 2 3{(5§ 6 718 9 15
39 ||5911 | Be22 | 5933 | 5044 | 58588 5068 | 5977 | S968 | 5008 180101 2 a3 4 & 7{8 9 104
40 18021 16031 | 6042 | 80563 | 8084 | BOTS 6085 {6008 [ 8107 |6117]11 2 34 5 g8 2 10
4t 6128 (6138 | 6148 | s1e0 ] 8170 6180 [ G191 | 6201 | 6212 1822211 2 3|4 5 6{7 a 9o
42 16232 18249 § 62535 | s2a3 | 6274 | 6284 6204 163041 6314 1632511 2 3|4 5 6[7 8 9
43 {6335 16345 | 6355 | 6385 | 6375 6385 | 6305 | 6405 6415 ;642511 2 314 5 817 a9
44 16435 | 6444 | 6454 | 6484 | B4T¢ 6484 (6483 16503 | 6513 |6522)1 2 34 5 gl7 8 9
43 {16532 | 8542 | 665 | 6561 | 6571 | 6580 ! 6500 6599 1 6609 (68181 2 3|4 & 617 8 9
46 [[8628 16637 | 6648 | 8556 6865 6675 [ 6684 16683 [ 8702 {67121 2 3|4 5 8|7 78
A7 (16721 16730 | 6739 | 6749 | 6758 | 6767 | 6776 [ 6785 | &794 | 6803 | 2 3]4 5 5]6 7 8
48 (6812 {6821 | 6830 | 8839 J 6848 E857 | 6866 15875 | 05804 | 689351 2 3[4 4 516 7 8
49 16902 [ 6911 | 6020 } 6623 | 6937 | €948 | 69585 696416972 169811 2 8]4 4 slg 7 8
§0 16980 | 6998 ] 7007 [ TO16 j 7024 | 7033 | 7042 7000 7059 7067 {1 2 als a4 s 8 78
51 7076 7084 1 7003 | 7501 {7110 7118 7126 | 7135 | 7143 (7152t 2 313 a4 518 7 8
852 7160 | 7488 | 7177 | 7185 { 7193 ) 7202 TR0 )7298 | 7226 (723511 2 23 4 85i6 7 7
B3 N7243 | 7251 | 7259 | 7267 | 7275 ]| 7284 Y 7202 | 7300 7_303 78161 2 2|3 4 5{6 8 7
B4 ||7324 | 7332 | ¥34D | 7248 | 7368 | 7364 L?S?Q'?SSD _7383 7398 |1 2 2|3 4 5{8 & 7

No., log | No. log
x=314159 049715 Inx= log‘.nz (1M =log,x  (1/M) =2.30259 D.38222
8=2.711828 0.4342¢ Iogx-log,,x=mog‘t M=043429 153778
Mathematical Sciences-I11 2



LOGARITHMS

1 {’I
.! b o | 3 2 3 | a 5 o - 8 o Msan Dilfarsnces

E 1 23|48 8l7 8090

1
55 ||7404 [ 7412 | 7419 | 7427 } 7435 | 7443 {7451 |7a58 | 7a6E | 7474 1 2 213 4 515 & 7
56 |[7482 | 7490 | 7497 | 7508 $7510 [ 7520 {7528 {7536 | 7543 75511 2 23 4 55 6 7
57 |[7550 {7566 | 7574 | 75082 [ 7589 | 7587 | 7eca {7612 7619 (762711 2 2 (3 4 5|5 8 7
58 |[7624 | 7642 | 7649 | 7657 | 7864 | 7672 7679 | 7686 ( 7BO4 [ 770t {Y 1 % |3 4 415 B 7
59 7700 [ 7716 | 7723 | 7731 | 7738 | 7745 | 7752 | 7760 | 7787 777411 1 2|3 4 4|5 6 7
60 ||7782 [ 7789 | 7796 | 7803 {7810 7818 | 7825|7832, 7839 [ 78461 1 23 4 4|5 6 B
61 U7853 {7860 | 7888 | 7a75 {7882 | 7889 [ 7806 | 7003 | 7910 {79171 1 23 4 4.5 6 8
82 ||7924 | 7901 | 7938 | 7945 | 7952 | 7659 [ 7968 7973 | 7880 {78871 1 2|3 3 4|5 & &
63 17953 } 8000 | 2007 | 8014 | 8021 | 5028 | 8035 [8041 [ BO4s (80881 1 2|3 3 4|5 5 &
64 {8062 | 8089 | 8075 | 8082 | 8089 | Bose | 8102 {8100 [ 8116 (81221 1 23 3 45 & 6
65 ||s1ro {81238 | B142 [ B149 {8166 | D162 | BIGH {176 | BiB2 giegl1 1 213 3 4|5 5 €6
86 [|8105 | 8202 | 8200 | 8218 | 8222 | 8228 | 8235 18241 | B2aa l8254 {1 1 2]3 3 458 5 6
67 {ls261 | az67 | 8274 | 8200 | 8287 | 8292 |e2¢p [os06 ! @312 {831af1 ¥ 2}3 3 415 5 &
68 |la325 {8331 | Ba3a | 8344 [ 8351 | 8357 | 8263 [8370 | 8376 {83621 1 213 3 4]4 5 6
69 (8388 | 8395 | 8401 | 8407 } 8414 ] 8420 [ B4z {E432 | 8439 {4451 1 22 3 4[4 5 8]
70 [|e4s1 [ 8457 | 8463 | Ba70 [ 8476 | Basz [B4pa [8404 {8500 (05081 1 2|2 3 4]4 5 6
71 {las13 | 6519 | 8525 | 8631 8597 | 8543 | 8540|8585 | 8561 {85671 1 2712 3 4)4 5 5
12 |as7a | 6579 | 6565 | 591 | 8397 | 8603 [B60e |8615 )| B621 {8627 |1 1 2{2 3 414 5 &
73 laesa | es30 | Be4s | 8651 {8657 | nE6A | 8E8S [£675 | B6Bt (868611 1 2]2 3 4|4 5 5
74 Hscaz | seas !l e704 {8710 [a716 | 8722 {e727 [evas | a7se {87451 1 22 3 4l4 5 6
75 lla751 o756 | 8762 | o768 |B774 | B779 | 6785 | 8781 | 8797 jeeo2]1 1 2|2 3 3|4 5 8§
76 118808 { 8814 | 8820 | 8A25 | 8831 | Bear |Ba42 |884s | 88s4 {8859{1 1 2|2 3 3)4 5 &
77 llases as71 | eave | eonz | eser | 6803 [ 8899 (8004 | 8210 {89151 1 2{2 3 3|4 4 5
78 ligoz1 | ao27 | 8052 | 893m | 8043 | epan | Bop4 |6a60 | 8965 (897t 1 1+ 2|2 3 3l4 4 5
79 1ao7s | sea2 | soa7 | 8993 [ Boos | 5004 {9009 o015 | 2020 (90251 1 212 3 3i4 4 6
80 10031 [ o036 | 9042 | 0047 Vo053 | 9058 | 0063 io0ee | so74 [Q079 [t 1 2(2 3 3]4 4 5
g1 fhooss | oog0 | oose {9101 lg106 ] s1i2 jotr7|oizz | et2a {33 |1 1 2|2 3 3[4 4 5
82 |lo128 [ 9143 | 9149 [ 9154 {9159 | 9185 | 91709175980 o6 {1 1 22 3 3|4 4 5
83 llo1o1 9106 | o201 9206 |9212 | 9217 | 6222 {9227 | e232 {6238f1 1 2]2 3 B34 4 5
84 ||9243 | 9248 | 6253 j 9258 [ o263 | 268 | 9274 | 279 | 9264 (8289 |t 1 2(2 23 3)a 4 8§
85 9204 o290 | 9304 | 9300 } 9315 | 9320 {9325 {0330 | 9335 |9340§1 + 2|2 3 3|4 4 5
Be 9345 | 9350 | 9355 {9360 [ 9365 | 0070 | 0375 (9380 | 9366 (9390 |1 1 2]2 G 3{4 4 &
87 ||8395 { 9400 | 9405 {9410 | 9415 | 9420 | 8425 {0400 | 9435 jo4s0f0 1 12 2 313 4 4
88 fla445 | 9450 | 9455 | 0460 9465 | 9480 | 9474 | 0479 | 0484 948910 1 1]2 2 3|3 4 4
8o las04 } 940 | 9804 | 9500 {9513 [ 9518 | 9523 {0528 { 9533 j9s38j0 1 1[2. 2 3]3 4 4
o0 los4e2 | o547 | 9652 [ o557 losez | 566 |o571 Jos7e | 9581 1e586{0 1 1(2 2 33 4 4
o1 ilosoo | 9sss | 9600 | o605 | veos | 9614 [vetu [o624 [ 9620 196330 1 1{2 2 3}3 4 4
vz |losas | 9643 | pea7 | 2652 | oes7 | 0661 |vace [o671 1 9675 (96800 1.-1]2 2 3|3 4 4
03 [l0en5 | 9680 | peos {peoo foroa | 9708 {9713 |e7i7 (9722 9727 |0 1 (2 2 3|3 4 4
‘94 llo7a1 | o726 | 9741 | 9745 9780 | 9754 | o750 |o763 | 9768 (977310 1 1|2 2 3i{5 4 4
95 llo777 fo7ez2 | o786 | 701 {9705 | 9800 |9B0S {9809 [ 9814 [BE6IB |0 1 1]2 2 3|3 4 4
96 llos2a L9827 | 9832 {9806 [9n41 | 9845 19850 JoBsa | ses50 198630 1 1]2 2 313 4 4
o7 lloses fpa72 | 9677 | paa+ [9es6 | 9800 | 0804 |0899 | 9003 {9506 f0 1 112 2 3|3 4 4
we 19012 | 8917 | 9921 | 9926 {9930 | 9934 | 9830 {9043 | op4s jee62[0 t 1|2 2 3|3 4 4
99 (j0056 | 9061 | 906S | 9969 {8974 | 8970 | 9963 [9067 | 9984 19996 [0 1 1 22 3|3 a a

? 1 2 4 5 6 7 8 e 10

loge” 04343 08685 13029 17972 21715 26058 3.0403 Q4744 25067 43420

lbge" 75657 14314 Z607t 22628 38286 33042 G560 45256 40913  5.6871
Mathematical Sciences-I11 3 [P.T.O.]
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MATHEMATICAL SCIENCES
PAPER-III

Note : This paper contains Seventy Five (75) multiple choice questions, each question

carrying Two (2) marks. Attempt All questions.

1. Consider the system of equations near (x, y, 2, u) = (0, 0, 0, 0} :

3x+y2—z+u2=0

x — y2 + 22 +u=0

2 + 22 + 32 +2u=0
Which of the following statements is frue ?

(A) x, y, u can be expressed as smooth functions of 2z
x(0) = y(0) = u(0) =0
(B) x, z, u can be expressed as smooth functions of y

2(0)= 2(0) = u(0) =0

(CY v, z, u .can be expressed as smooth functions of x
y(0) =20)=u(@® =0

(D) x, y, z can be expressed as smooth functions of u
x(0)= y(0)=2(0)=0

2. The following polynomial in Zslx] has a double root in Zj :
A 1-x° (B) 1+ x
(C) 1+ x+x° D 1-=x-x?

Mathematical Sciences-111 5
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3. The group Aut (Z,,) is isomorphic to :

1, g
4. The surface xy + yz+zx = 5 in R® and the sphere x?+42+,% =1 have

intersection which is :

(A)  empty : (B) a circle
(C)  two orthogonal circles (D}  Two parallel circles
5. The linear transformation X which decouples the system ¥y =2y, + Yo,
) Y ol
¥, = 3y, + 4y, on putting =X is
Y2 iy
-3 1 1 1]
@ ® | 3J
3 1 ] 1 1
C
(9)) SR J (D) 1 3
6. Let [x] denote the greatest integer less than or equal to x. Let

f(x)=sinn (x-{x]). Then the range of f is equal to :
(A) [0, 1] (B) [-1, 11
) 10, 1) M (-1, 1)

Mathematical Sciences-I1T 6



/2 niz
1. Consider improper integrals I, :I tanx dx and I, = Io Veotx dx.

0

(A) I and I are both convergent

(B) 1y is convergent but I, is not convergent
(C) I, and I are both divergent

(D) 1, is convergent and 1, is divergent

8. The rank of the matrix

10 20 301
A={40 50 60
70 8¢ 90
is :
A 1 (By 2
C) 3 m o0

1 3
9. If A --( ], then the regular ‘inverse of the matrix A is :
10

5
10 -3 -2 1
S | B 315 -1/
-2 3/5 10 -5
© {1 s R

Mathematical Sciences-111 7 [P.T.0.]



10. Let A:m x n be any given rectangular matrix. The rows of A are linearly
dependent iff :

4) A

A,

=Q with d__vtg
(B) d'A=0" with d#0
(C) AD =0 with D0

(D) DA =0 with D=0

1 2 3

11. For a matrix A={2 3 4 JadjA| is :
0 2 2

A 2 (B) 0

€) % Dy 4

12.  For the following system of equations which of the statement is not
true ?
2x, +3x, =8
4x, +6x, = 16
(A)  The systems of two equations in two unknowns has infinitely many
solutions
(B)  Specifically x, = q, %, =(8-20)/3 for any ﬁe R will be a solution
(C)  This system of two equations in two unknowns has no solutions

(D)  This system of two equations in two unknowns is consistent

Mathematical Sciences-III 8



13. If T = (¢;): nxn is alower triangular matrix with positive diagonal elements

then the determinant of TT' is :

@w 14 ® Il

© Il o Il

=1 i =1
14. If A is a square matrix of order n, then the characteristic equation of the
matrix A is :

(A) |A+AL|= Y e

J=0

@) 1A-AL[=Y ¢ -

J=0

© 1A-AL1=) (epa
Jj=0

@O |A+AL[= Y oc, ;A

=0
where ¢, = jth trace of matrix A.

15. The solution for the system of two equations in two unknowns is :

2%, +3x, =8

3x, —3x, = 2
A (x,=2,x,=-4/3) B) (x=21x,=4/3)
(C) (x,=83,x,=-4/3) @) (x; =3, x, =4/3)
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16. The number of 3 x 3 diagonal matrices with eigenvalues 1, 2 and J6

is :

(A)

(C)

Three (B) Nine

Six (D) One

17. The function tanz defined on *

(A)

(B)

(C)

)

C-{G2n+ 1)12‘-znez}_

Assumes all complex values
Assumes all complex values with one exception
Assumes all complex values with two exceptions

Has image as a horizontal strip —a <1, z < b for certain positive real

constants ¢ and &

18.  The set R?-Q? = {(x;, x,) eR? | x, £ Q or xeQ) is:

(A)

(B}

(€)

(D)

connected subset of R2
disconnected subset of R
closed subset of R2

countable subset of R2
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19.

20.

21.

22,

d0

I=
£ a?cos? 0 + b®sin®0

: : 1 :
is computed by integrating , over an elipse in

two ways. The value of I eguals :

@ = ® -
ab ab

n n

Q) 5ab D) 3ab

. . ] 2z+3
The radius of convergence of series expansion of 21

in terms of (z — 1)
is :

(A) 1 (B) 2

(C) 0 D) o

Let G be a group of order 46 and H a sylow 3-subgroup. Then :
(A) H is abelian and normal in G

(B) H is non-abelian and normal in G

(C) H is abelian but not normal in G

(D) H is neither abelian nor normal in G

The number of automerphisms of the cyclic group Zoy is :

(A) 4 (B) 8

€ 12 D) 24
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23.

24.

25.

Let

fz2} = ulx, y) + ivlx, ¥) = (2% + 2) cos(e®)

u, u,
the value of the determinant ” at ¢t = 0 is
x ¥
(A) cos1 (B) sin 1
(C)  cos? 1 (D) sin? 1

Let C be the circular contour |z-1- | =1 taken counterclockwise. The line

_ ‘ﬁ (2+2)dz

integral y 22(z-1-4) 18 equal to :

(A  -m(3+i) (B) m(3+1i)
€ =nGE-3) D) n=@B-9)

Let R, denote the topological space whose underlying set is R and a basis
of open sets is the collection of intevals of the type (a, b] = {a < x < b}. Which

of the following is correct ?

(A) R; and R are homeomorphic
(B) Topology of R is finer than R,
(C) R, is totally disconnected

(D) R, is discrete topology
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26. Let

F=Q{x]/(1+x+x2+x3+x4)

be an extension field of Q. The Galois group G (F/Q) is isomorphic to :

A Zy

©) Z4

B) Zy x Zy

O {1

27. The quotient ring Flx]/(x*+1) is not a field if :

A) F=R

¢ F

H

Zy

B) F

D)y F

Q

Zy

98. The number of primitive 36th roots of unity is :

(A) 6
(C) 18

29, The number of positive integers

of the primes 3, 5, 7 is ¢
(A) 48
(Cy 47

Mathematical Sciences-III
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3sinz
30. The function cosvz + Sjl.z_ z .

(A)  has a branch point at the origin

(B) has an essential singularity at the origin
(C)  is not holomorphic at the origin

(D) is an entire function

31. Let f(z)=e* (2%0) be a function defined on complex plane then which of

the following is not true ?

(A) 2z =0 is a logarithmic singularity of fz)
(B)  flz) satisfies Cauchy Riemann equations
(C)  flz) does not exists for finite values of 2z
(D) A2) is continuous function

32. Given the following table :

x y
0 -5
1 —6
2 b
4 111
What is the value of ay at x =17
dx
A 2 (B) 3
© 4 D) 8
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33.  Certain values of x and y are as given below :

What is the value of I;

(A)

(C)

34. ‘The initial value problem y'= f(x, ), ¥(x} =y, has :

(A)
(B)
(C)

(D)

x Y

0 1
0.256 0.9394
0.5 0.7788
0.75 0.5694
1.0 0.3678

0.7429 (B) 0.7467

0.7478 (Dy 0.7496

always unique solution

no solution if flx, y) is bounded

has unique solution if flx, y) satisfies Lipschitz condition

multiple solutions always

35. A unitary matrix eigen values are :

(A) Always real

(B)  Always complex

(C) Always having magnitude less than one

(D) Always have magnitude equal to one
Mathematical Sciences-III 15
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36.  Consider third order ordinary differential equation and its finite difference

representation. Identify which of the following statements is correct ?

(A)
(B)
(C)
(D}

The finite difference representation is unique
The finite difference representation is unique for some ODE
There is no unique finite difference representation for ODE

The uniqueness of finite difference scheme can not be determined

37. A mass m (200 g) slides horizontally due to a downwards force applied by

a 500 g weight as shown in the figure.

The velocity of mass ignoring friction :

(A)
(B)
(C)
D)

200g

LT

AN

500 ¢g

increases as function of time with constant acceleration
remains constant
changes with time with increasing acceleration

changes with time with decreasing acceleration
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38.

39.

40.

The singular solution of the equation :

ye-xy'+y=0

(A) y=cox+c By y=x+1
xZ (x2+x+1)
(C) Y= ) y=——

The variational problem of extreamizing the functional :

Iyt = [ yBx-y) dx; y(3) = 4.5, 5D = 1
has :
(A) A unique solution
(B) Exactly two solutions

(C) An infinite number of solutions

(D) No solution

Let a coupled system y"= Ay, where

-1 1 ¥, (8)
A= d¥=
3 1| ™" ¥,(®)
is decoupled by a linear transformation ¥ = Xu. The decoupled system is :

(A) u{=—2u,1,u;=2u2 (B) u;=—u1,u;=u2

"

(C) u;=u1,u;:3u2 (D) ulz—u_hu;:Suz

Mathematical Sciences-111 17 [P.T.O.]



41.  Let Rix], denote the space of real polynomials of degree less than or equal

to 4. Let T be the operator x“% - szd%; on Rlx},. The nullity of T
1s :

A 0 (B) 1

(Cy 2 D)y 4

42, Consider the boundary value problem :

%i?z’- = f(®x) with y(0) =0, y'(1) = B:
(A)  The BVP has unique solution for « =

(B) The BVP has a unique solution for o = B

(C)  The Green function G(x, ) corresponding to BVP is :

-x , 0O<x<s
Glx, &) =

-] . s<xx1
(D) Green function corresponding to BVP does not exist

43.  For Volterra type linear integral equation
0(x) = x+2 | e %(8) dE
0

the resolvent kernel R(x, ; 2) of the kernel e % 18 :
(A)  (e-E) 20 (B)  (e-E)e™*

C) =9 (D) =8
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44. If A is a n x n square matrix. If A, Ao, ... , A, are distinct eigen values

of A and P' AP is a diagonal matrix with diagonal elements A,, A, ...... , A

then :

(A) P is a skew-symmetric matrix

(B) A and P have orthogonal eigen vectors
(C) P is a orthogonal matrix

(D) P is a singular matrix

45. The iterated integral of a positive function f(x, y),

1

f {J‘ flx, y)dy] dx

0

is equal to :

1 )
(A) j [T flx, y)ydx | dy
o [V

ce
® [ f(x, y)dy | dx
¥

O ey,

©

& T, =

[] flx, y)dyjl dx

(D)

D ey

{ | f, y)dxil dy
¥
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46. Let R =|x, —x,|. The standard deviation of X1, Xg is :

(A) R (B) 2R
3 R
(C) ER (D) 3

47.  If random variables X and (X - Y) are uncorrelated, then V(X — Y) equals

to :

(A)  V(X) + V() | (B) V() - VX)

(€) VX)) - V) D) 2V(X) - V(Y)
48. Let

Q=11,1,1),(2,2 2,3, 3, 3),(,2 3), 1, 3, 2,
3,1,2),3,2 1), (23, 1), 1, 3)
Define the events P, Q and R as follows :
P : {All points having ‘1’ at first place}
Q : {All points having ‘2" at second place}
R : {All points having ‘3’ at third place)
If all the points are equi-probable, read the following statements carefully.
S; : Events P, Q and R are pairwise independent
Sy, : Events P, Q and R are mutually independent
Choose the correct answer from the following :
(A)  Both 8; and S, are true
(B} 8 is true but S, is false
(C) 8, is false but Sy is true

(D) Both S; and S, are false
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49. For two mutually exclusive events A and B, P(A'|B) is :

1- P(A)
P(B)

(4 O (B)

P(B)- P(A)

P@B) o 1

50. Consider five line segments of length 1, 3, 5, 7 and 9 units. Three of them

are chosen at random. The probability that a triangle can be formed by using

these three chosen line segments is :

1 1
(A) 2 (B) 1

1 3
C)y = (D) 10

51. Suppose X; and X, are independent random variables with a common
distribution function F. Let X = min (X;, X,). Then what is the distribution

function of X ?
(A  Fix)

(B) 1 - F2(x)
C) (1 - Fx)?

O 1 -1 - Fxn2
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52.  Suppose that X is a random variable with E(X) = 5 and E(X?) = 61. Then

P(-7 < X < 17) is at least :
(A) 0.65 (B) 0.75
(C) 0.85 (D) 095

53. Let X be a continuous random variable with c.d.f F(x). Let Y = F(X). Then

EeY) is :
A) e-1 B) e
X 1
(C) same as E(e™) (D) -
54. LetX; X, ....... » X,, are independent normal variates with mean 1 and variance

62. Then the distribution of the statistic

X, -X, fn—-l
V28 n o’

Y (x, -7
where g2 _ 73
n
18
(A) t(ﬂ 1) (B) t(n)
C) F,, D) F,,
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55. Let X be a random variable with distribution function :
0, if x<0
F(x) =
1-e7, if x>0
Then the value of P(3<e® < 4) 1s :
1 1
(A) 19 (B) 3
1
(C) 1 M e®-e?
56. The random variable Y be distributed as uniform over (0, 1). For
Y = y let the conditional distribution of X given Y = y be U(0, y). Then
E(X) is :
y 1
(A) o (B) 9
C 1 (D) 2
57. The 95% confidence interval for p in N{p, o® = 4) based on the observations :
-5, 0, 2 and 15 is :
(A) (2.03, 5.32) By (1.72, 2.05)
(C) (1.25,2.34) (D) (1.04, 4.96)
Mathematical Sciences-III 23
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58. A random variable X has the density function :
| flxy=(1+8)x* 0<x<1.
The moment estimator of 8 based on the observations :
0.35, 0.27, 0.59, 0.82, 0.48, 0.52, 0.73, 0.40, 0.57, 0.28
18 : |
(A)y 0.001 (B) 0.002
(C) 0.003 (D) 0.004
59.  The Cramer-Rao lower bound for W(0) = e ® in Poisson distribuﬁon with

parameter 0 is :

(A) 6 o 20 (B) n o2
n _ )
' 2
© 26 o 28 (D) o~ o2
n n
60. LetX, X, ... » X, be a random sample of 7 observations from a population
having pdf
PX=x)= };—8
1
PX=x,)==
(X = x,) 3
6

Assuming 1y, ny, ng are the numbers of observations from each class such

3
that E n;=n, The MLE of 0 is :
i=1

ny Ny
(A) ny + n, (B) nl + n3

ng s
(C) n, +n, (D} n, +n,
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61,

62.

Let X be a random variable having the probability function :

n
flx, 9)=[ }B‘(I—B)“"‘, x=0,1,2... .n

x

: X
If d(x) = o then the risk function R(8, d) under squared error loss function

is :
0(e-1 1
(A) ( ) B) 0(0+1)
n n
8(1-o 2
(C) ( ) 1) g
n n

Consider a single observation from the population
f(x, 8) =0e%%, D<x<oo

Let x > 1 be the critical region for testing H,, : 6 = 2 against H, : 6 =1. What

are the values of Type I and Type II errors respectively ?

e—-11 1 e-1
(A) 2 B =
e e e e
e—1 1 1 e-1
(Cy —>» 5 1 ) e
e e e e
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63.  In anormal population N(p, 6%} with g%= 4, in order to test the null hypothesis
n = 1y against the alternative p = Hy, wh'ere'pl > 1 based on a random
sample of size n, the value of £ such that % > & provides a critical region

of size o =0.05 is :

+ 1_9:4:_5_ B Ry + _._3°29
(A) N N/ (B) 0 In
. 1.96 D oo+ 3.32
(C) By I (D) L

64. Consider the following statements :
Statement I : An SPRT always provides a decision
Statement 11 : Probability of terminating an SPRT is one.

Which one of the following is correct in respect of the above two

statements ?

(A)  Both statement I and statement II are true and statement IT is the

correct explanation for statement T

(B) Both statement I and statement II are true but statement IT is not

the correct explanation for statement I
(C) Statement I is true but statement IT is false

(D) Statement I is false but statement II is true
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65.

66.

Let X, Xg, ..o an and Yy, Yo, .ooe0s Y,12 be mutually independent observations

" from two continuous distributions which differ only in their locations viz, 8;

and 0y respectively. Let U be the number of times an X, precedes a Y; among
all pairs of (X, Y;)’s. Let Uj be the number of pairs for which X; > Y; and

there are no X = Y ties. Then U + Uj is equal to :

(A) nl + n2 (B) lnl - n2|
( 172 ) n +ny

The following observations were recorded from two populations with distribution

functions F,(x) and Folx) :
Population 1 : 3, 7
Population II :'2, 5, 8, 9

The Mann-Whitney test statistics U for testing Hy : Fi(x) = Fylx) for V x

has the value :
(A) 6 : By 3

(C) 8 D) 4
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67.  Let all the total correlation coefficient between any two variables out of X5,
X, and X; are equal to p, -1 < p < 1, then all the possible partial correlation

coefficients :

(A) are equal and have value 1+p

p
(B) are equal and have value '1“:*5

(C) are unequal
(D)  are unequal but ail are between 0 and 1
10 8

6
68. If X=
9 6 3

J is an observation matrix of order 2x3 then its mean

vector and variance-covariance matrix are given by :

[ BJ 4 -3 ] 8} [4 3]

@ e ’(—3 9 ) ® |6z o
~8J 4 3 [ 8] [4 3]

© 1ls ’[—3 9)| © _[6 3 9

69. Let x,xy, ..., X,y be a random sample of size n = 20 from Ng(u, 2)

population. If

1 6 0o o0 o0 1
B-=
0 0 1 1 o0 o

then the distribution of B* = B(195)B' is :

(A)  Chi-square distribution with degrees of freedom 6

(B)  Non-central chi-square distribution with degrees of freedom 6
(Cy W, (B¥ 19, BZB")

D)  Wg (B* 19, BZB)
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2 1 1

70. Let x~ N;(n, L) where }_1'=(2, 1,1) and £Z=|1 3 0] then the joint
1 0 1
distribution of :
¥1 = Xy t+ Xg + X3 and yo = xy — X9
is :
N'4 10 3\ (4Y (10 ©
A 2|t | B N ,
& (1)'13 3] B le 3
[(4) (10  0)] ((5) (10 -3
N , N ;
© s lo 3] U | Y O
71. Which one of the following statements is not correct ?
(A) In case of two stage sampling if every first stage unit of population
is sampled, if reduces to stratified sampling
(B) In case of two stage sampling if every first stage unit is completely
enumerated, it reduces to cluster sampling
(C) Systematic sampling is equivalent to stratified sampling, where one
unit is selected from each stratum of % consecutive units, N = nk
(D) Systematic sampling is equivalent to cluster sampling, where one cluster
is selected at random out of k clusters of n units each, N = nk
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72.  The coefficient of variation of the two variables X and Y are equal and p
denotes the coefficient of correlation between X and Y, then ratio estimator
of population mean is more efficient than the mean of an equvalent simple

random sample drawn without replacement if :
(A) p=103 (B) p=204
(C) p=205 D) p=06
73. Let X(l)’ X(z), ererny X(r) be a Type-2 censored sample when n independent

and identical items are put on life test. Define :
Di=tn—-i+D (X, -X, ), X0,=0,i=1,2, ... r

Then which of the following is true ?

(A)  D/s are iid life time random variables

(B) D/s are dependant random variables

(C) D/s are dependant exponential random variables

(D} D;’s are independent exponential randorﬁ variables

74. In a complefely randomised design having six treatments each with 5
observations, it is found that total sum of squares = 45.3257 and error sum

of squares = 13.1705. Then the value of the test statistic is -
(A} 24414 (B) 94714
(C) 11.7189 (D)  13.7189

75. If i-th primal constraint is a strict equality, which of the following is

true ?
(A)  i-th dual constraint is also a strict equality
(B)  i-th dual variable value is zero

(C)  i-th dual constraint is an inequality of the type >

(D)  i-th dual variable is unrestricted
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