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(Part A) zZzw
Research Methodology

4Æ»6,X�Ï: 19 Z¤/Zq-»gÅgëgCÙ4(,|g��6�n×~Cc*�HìÂZk»gÅgëg .1

25 24 ' ' ' ' 3 2 1 z�Ü)4~(
37.5 36.0 ' ' ' 4.5 3.0 1.5 gëg)¢a°](

 28.0 (B) 26.5 (A)

28.5 (D) 27.0 (C)

�z�&ZL£xÃY�CÙZq-�z�&�zu}�&�z2VÃ 20 ~Zq-;9~g�zZá (Summar Vacation) ¤/âÅ$V .2

âqìÂ]Äèo��X
400 (B) 20 (A)

380 (D) 200 (C)

øDfsF,KM~�zZÑ�Ãy��Ç: .3

'''''' 51, 39, 33, 30, 24

69 (B) 57 (A)

81 (D) 54 (C)

qgzfsÆ0*õ¤/z7VÆwzs~ÐegZq-�§bÆ�ZzgZq-ZyegzVÐZµìXZµwzszZá¤/z\ÃT#/õ EGX .4

VXZ  (B) LNP (A)

 BDG (D) SUW (C)

�D�Xqgzfs~ÐÃy�t (Seven Major Parts) ~�]Zë{ (Research Report) Zq-óg7ĝ .5

�]Zë�V~Ð7ì?
(Foot Notes) qí~�~�âF  (B) (Results)Ë (A)

(Abstract)3 (D) (Methodology) §i¿ (C)

óÎZD¶Ky6,Ãy��M**ecX 76x68=? �Â 69x87=1515 Z¤/ .6

1214 (B) 1315 (A)

  1314 (D) 1415 (C)
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�7�ÇX 7 ǢgU� 3 ��ÇZzg 6 Z,�VÐXǢgU¬ 3 fs~�b��~Ä .7

23 74 35 63 74 63 89 63 51 83 72 42 86 39

�z (B) Zq- (A)

eg (D) & (C)

~KÂZy~Æ�gxã�»�gxã°� (Descending Order) Z¤/fs~�g`�zVÃn�ðF,KM .8

H�Ç: (Middle Digit of the Middle Number)

689, 785, 713, 659, 595, 789, 723

 7 (B) 1  (A)

 3 (D) 8 (C)

Zq-úg]Å§sZ�ág{�D�ñ°**yä¹LLZkúg]ÅzZ­{»Zq-�gCì�÷Z!*\ìóóÂ°**y»ģZkúg]Æ�BH�Ç .9

¸ð (B) � (A)

âZ� (D) gC (C)

ßv;ÅZzgÅ!*w�zâVÈ� 10 Zzg (Football) Å!*w 17 ó(Hockey) ;Å 15 ßv�Zy~Ð 25 Zq-#}~ .10

ÂZ,ßv:;ÅZzg:�Å!*wÈ�VZyÅ®Z�H�Ï:
17 (B) 2 (A)

 3 (D) 13 (C)

6,»�D�VÐ: 2 ÐÑzqc* 2 Æ�gxy~Ä��VÐ� 300 Zzg 100 .11

110 (B) 100 (A)

 180 (D) 120 (C)

¥7,_�Â 60 (News paper) 7,kìZzgCÙZq-Z¶g  (News papers) Z¶g 5 ¥�CÙ¤(̈D 300 Zq-»Ò~ .12

Å¢zg]�CìX (News papers) ÄZ¶g
20 ½ã (B) 30 ÁZiÁ (A)

5 !*Ç',Z',  (D) 25 !*Ç',Z', (C)

Ã�* (Earth) Zzgi} (Earth) Ãi} (Tree) ó�g|# (Tree) Ã�g|# (Food) ó½Z (Food) Ã½Z (Water) Z¤/0*ã .13

¹VaZ�D�X (Fruit) ¹YñÂV (World)

(Tree) �g|#  (B) (Water) 0*ã (A)

(Earth i} (D) (World) �* (C)
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ÃÃy��yg;�Ç: 1979, 12 g;�Â�g~ (Saturday) Ãß 1980, 12 Z¤/�g~ .14

(Friday)- (B) (Thursday) ÔZ] (A)

(Sunday) ZÂZg (D) (Saturday)ß (C)

ìTÅãC�6,�*Å�&Ð(,~-Eg;ÃyÏì: (Million)�3.5 ¥Å®Z��Z0+ZiU .15

(Oxford University) Mxge-Eg; (B) (Harvard University) ;gzge-Eg; (A)

(Texas University) Øk-Eg; (D) (IGNOU) Z0+gZÇ0+SDZz6-Eg; (C)

7ì: (Central University) qgzfs~ÐÃyÏ-Eg;Ë:~Wnw-Eg; .16

 (MANUU ñÑ**MiZ�DZg�z-Eg;  (B) English & Foreign Language University (EFLU) (A)

(UoH) -Eg;Ms©gM!*�  (D) (IICT) Z&++ZXk^Ms¡)ßY (C)

~ñ��ì: (State) yz*y~�ì��{�&Ð«Zz6-Eg;¾ß/ .17

�� (B) M0+OZ6,�÷ (A)

N*ï**ez (D) ø^6,�÷ (C)

fs~ÐZq-Ãy�ì��zuzVÐZµc*].ZìX .18

S U W Y A (B) A C E G I (A)

K M O Q S (D) L J N P R (C)

�YñÂZÏÃei!*y~ RFUVQNPC Ã COMPUTER ~(Code Language) Z¤/ËZq-Ãei!*y .19

Ã¾§b�YñÇ: MEDICINE

E O J D E J F M (B) M F E D J J O E (A)

E O J D J E F M (D) M F E J D J O E (C)

» (Hour Hard Point) ætÅ§sì[RV»»� (Minute Hand Point) Cg�ìZ¤/4»»� 4.30 {~ .20

gc�Ç:
(North East) Ñwæt (B) (South East) �[æt   (A)

(North West) Ñwf[ (D) (North) Ñw (C)
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(Left Side) ~�YñÂ!*N§s (Original Order) ÃãC�~c*ZÝF,KM (English Alphabets) Z¤/Zôm,~wzs .21

Ãy��Ç: (letter) Æ�gxy»ws (Letters) wzs 10thÐ  (Right Side) Zzg�ZN§s 9thÐ
M   (B) L     (A)

   O   (D) N    (C)

ZJy~»x!ÑiòÃyÐ�wÐ NET c*Ph.D. CwÆåkÆa PG Zzg UGä(UGC) -Eg;¤/ZÛz .22

�ÛZg�c*ì:
2008 �Ñð (B) 2009 �Ñð (A)

2007 �Ñð (D) 2010 �Ñð (C)

»Ñ�@*ì�¤(̈9V~''''aZ�,X (Value Education) �g½ .23

(Social Values) �Y�g, (B) (Moral Values) ZÜ¹�g, (A)

(Economic Values) çÙ�g, (D) (Political Values) (Ï�g, (C)

�**eLìZzgZÏÑÆaz{ZLåÆkyY@*ìÂåH�,X (Share) Z¤/Ãð¤(̈DZL)bÃZLåÐè .24

¤(̈DÃ¾�z{LÌåÆkyÃ:Mñ (B) ¤(̈DÆzZ­+ÐAZzgZk»Xi�} (A)

¤(̈DÃeæ��}ZzgZkÅj,Z�ÛZð�} (D) ¤(̈DÃtg{�}�z{6,$k5é EFwÐAZzgZCXi�} (C)

Ãy%Z[�,Âå»Hgzw�**ecX (Discipline) Z¤/P¥Yy1ú�ÑZg]�,ZzḡkÆÄz� .25

Ñk,¥ÃZµ��bec (B) Ñk,¥Ã{g`��bec (A)

Ñ**ec (Reform) ÐZy¥~�Jg (Authority) ZKZåg¨ (C)

¥ÃZ�k�ZñZzgZyÃZL',@*�Zzggzt~4~ÑäÆaZq-ñµ�, (D)

½Æ£gÅ�N¸w (Management) ZzgZOð (Technical)} (Organisation) qgzfs~ÐÃyÏ̂ .26

�CìX
MCI (B) NCTE (A)

 CSIR (D) AICTE (C)

�@*ìX (Compare) Zzg».Þ  (Add) Ã¦ (Data) ¹V6,ZLeð (Computer) ÛR, .27

Memory (B) CPU (A)

 Floppy Disk (D) Hard Disk  (C)
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�g`fs~ÐÃðZq-�zuzVÐZµì: .28

Windows (B) Google (A)

 MAC (D) LINUX (C)

ìX (Largest) �&Ð(,~ (Storage Unit) qgzfs~ÐÃyÏZ:gó-.$ .29

(Megabyte) ~!*V$ (B) (Terabyte) ¢Z!*V$ (A)

(Gigabyte) µ1ºé

Y

G!*V$  (D) (Kilobyte) ³!*V$ (C)

7ì: (Programming Language) fs~ÐÃyÏ6,z¤/Z/i!*y .30

(M.S.Office) Z*ZöM~  (B) (PASCAL) 0*ñ (A)

C++þþ (D) (JAVA) YzZ (C)

~æ��@*ìX (Locating) ÃT+ (Positions) £â] GPS fs~Ð¾Åæ�Ð .31

Satellite (B) Microwaves (A)

Wireless Communication (D) Police Intelligence (C)

ZEw�@*ìz{Ãy�ì: (Operating System) ~�M6,|Âx (Mobile Phones) ñ!*b¯y .32

Android (B) Windows Vista (A)

Zz6,�b�Óx (D) Windows XP (C)

Ä�V6,�ì: (e-mail Address) Z~éØ .33

&{ (B) �z{ (A)

0*õ{ (D) eg{ (C)

qgzfs~Ð¾Æ',Z',�@*ì: 1 GB .34

230 bytes (B) 230 bits (A)

220 bytes (D) 220 bits (C)

200 (Top) ~�*ÅN*\ (List) Åz�& (Times Higher Education) N*'.ø
J

;JZi+zm 2006 Zzg 2005 .35

-Eg-V~¾yz*ã-Eg;»Ñg�Zå:
(IIM) Z&++ZXkFMs[ (B) (IIT) Z&++ZXkFMs)ßY (A)

(All the above) Zz6,�b�Óx (D) (JNU) �ZCÙÑw-Eg; (C)
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Æ¿g7g^6,�CìT~ñ���@*ìX (Research Work) Å»g~óó»x (Research Paper) ó£! .36

(Secondary Data only) ÜsU*â~eð (B) (Primary Data only) ÜsZ�Zðeð (A)

(None of these) Zy~ÐÃð7 (D) (Both Primary & Secondary Data) �zâVZ�ZðZzgU*â~eð (C)

Zq-(¦ (A group of experts in specific Area of Knowledge) DÆZq-ºmp}ÆâCÙßÍV»¤/z\ .37

»g�D�ÂZk¿ÃH¹Y@*ì: (Syllabus for a new course) ��6ÃgkÆa»[

(Workshop) zgu�á\  (B) (Seminar) ög (A)

(Symposium) 3i* (D) (Conference) »Ð÷  (C)

HY@*ìXZkn (Publish) ~�áù (Research Articles) Zq-(,}ó»xÐ�eðqÝ�@*ìZkÃFó£ßV .38

Æ�áù�äÃH¹Y@*ìX
(Partial Publication) b%z~�áù��{ (B) (Duplicate Publication) �CÙZ�áù��{ (A)

(None of these) Zy~ÐÃð7 (D) (Triplicate Publication) éZ�áù��{ (C)

',�ÛZggppÆaåÃH�**ecX (Effective Discipline) Zq-¯k~ñW,Z0+Zi~Äz� .39

¥÷BñÐ7M**ec (B) ¥�eìz{�äÆagh�c*Yñ (A)

¥�BZi|uZzg¢ïÆ�B7MN (D) �bYN (Problems) ¥Ãi�äÆaPZ (C)

MäzZàqHì? (Effective Teaching Aid) ñW,Z0+ZiÐ7,Jä~æ� .40

�** (Activate) Ã¬ï (Faculties) Óx�V (B) g3ZzgZhÃMäzZàq»�** (A)

�M�ãÐ»g�ZzgZEw~Mñ (D) Óx¥ÃÃM** (C)

�D��: (Popular) z{åk¥~¹�=w .41

Ãi�ä~æ��D� (Problems) ¥ÆYV (B) ¥ÐZi©]aZ�D�V (A)

¥ÐZ��k×:á�̄�fe� (D) �ï� (Grades) ¥ÃZi¤/i+k (C)

Æa¹�Zëz¢zg~ì: (Effective Classroom Environment) ñW,¯kgzxâjwÆ .42

(Variety of Teaching Aids) ZnÆ7,JäzZáfgZù (A)

(Strict Discipline in class) ¯k~JÄz� (B)

(Lively student-teacher interaction) ZiZ0+Zi~¤(̈DzåÆ�gxy!*]�A (C)

(Pin drop silence in the class) ¯k~!*Ç{ñÙz�N* (D)
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Zq-åÆ¬�yÅ¯k~¥äåÃZC¬gs�¶Æa7YÂåÃH�**ec: .43

¥ÃZLmÐ¿�¬gs�h+} (B) ¥Ð¾�z{¯kÆ�ZyÐ� (A)

¥ÃZyÆZk**Ih+{_c6,eZ� (D) ¥ÅZk_cÃÃZ0+Zi�Æ¯kÑzq�} (C)

Æ0Ãy�Òy97ìX (National Education Day in India) yz*y~LL¸ò-x½óó .44

âÞÃoc*Y@*ì 11 t�yCÙ�w (B) mÃoc*Y@*ì 5 t�yCÙ�w (A)

Ðoc*Yg;ì 2008 t�y (D) t�yy*yÆ¬%�/~zik,½eZËZ1ZæxMiZ�Åc*�~oc*Y@*ì (C)

Æ(Accredidation) Å¤& (Teacher Education Institution in India) yz*y~Z�E+{Æ(Z�ZgzV .45

6,¾ä�\K�: (Memorandum of Understanding) c*��Z�&¢È
NCTE Zzg NAAC (B) NAAC Zzg UGC (A)

NCTE Zzg IGNOU (D) UGC Zzg NCTE (C)

J-Æa@Zc*]: 50 Ðá� 46 â^:ÎZÑ]�
Æ�Z!*]�ØX 50 @*46 Ã̈gÐ�&À�/õ GGó7,ÛZzgÎZÑ]� (Pie Chart) fs~�b��ñ0*ðeg^

�ZâY�Ûz|#�`�ZyÅ,ZzgZ�Ûz|#�{ZâYÅ�©fs~�ñ0*ðeg^~ì:
ZâYÅ�VÅ��Ûz|#�{ZâYÅ�

1800 = ]�Ûz|#�{ZâÅ®Z� ÑÄgz9   4.5 = ]7

ÆCÙZq--.$Å7�Ï: C� .46

gz9 300.00 (B) gz9 312.50 (A)

gz9 287.50 (D) gz9 233.50 (C)
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ÓxZâYÃ5�BÂCÙZq--.$ÅZz�7�Ï: .47

gz9 225.75 (B) gz9 325.00 (A)

Zy~ÐÃð7 (D) gz9 275.25 (C)

Å]7»H��ÇX E Å]7óÚ A� .48

30 (B) 40 (A)

 60 (D) 45 (C)

ì: (Costliest) z{���&Ðic*�{P .49

  B  (B)  A  (A)

    D  (D) C (C)

�Ï: (Ratio) ZâÅ�Ûz|#�{]-ÛÆ�gxytÚ F Zzg E Zzg (Total Units) Å�Ûz|#�{]-Û B Zzg A .50

1 : 2 (B) 2 : 3 (A)

3 : 2 (D) 3 : 1 (C)
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z�zx
(Mathematics) gc*è

ÂZF,ìX _________ Zq- ÂZF, .51

(decreasing Sequence QQ�ZÂZF, (B) (Increasing Sequence) (,k�ZÂZF, (A)

(None) Zy~ÐÃð7 (D) (Unbounded) )$i�î E (C)

ìX __________ (Series)� .52

(Convergent) ´t (B) (Divergent) )́t (A)

(None) ÃðÌ7 (D) (Unbounded) )$i�î E (C)

Æ',Z',ìX ___________ .53

0 (B) 1 (A)

(D) -1 (C)

·¶ .54

ì (differentiable) ¸t5+k, (B) ì (Continuous)Ú (A)

Zy~ÐÃð7 (D) ì Differentiable 6,x=0,-1,-2,1,2 Üs (C)

(Function) ·¶ .55

g�rì Non-removable discontinuity 6,x=0 (B) g�rì Removable discontinuity 6,x=0 (A)

Zy~ÐÃð7 (D) ì Continuous 6,x=0 (C)

6, ·¶ .56

7 Differentiable ìZzg Continuous (B) ì Differentiable Zzg Continuous (A)

�zâV7 Differentiable Zzg Continuous (D) 7 Continuous ì1 Differentiable (C)
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ìX Uniformly Continuous 6,Ã̈K·¶ .57

(B) (A)

ÃðÌ7 (D) (C)

Æafs»Ã̈KÒy�g�&ìX .58

7 continuous ìp differentiable 'f' (B) ì continuous Zzg unbounded 'f' (A)

7 bounded ìZzg differentiable 'f' (D) ì bounded Zzg continuous 'f' (C)

f ÆaA$ ì Z¤/ .59

ì uniformly continuous 6, (B) 7ì continuous 6, (A)

Zy~ÃðÌ7 (D) 7ì uniformly continuous 6, (C)

fsÅÃ́**)zZ]9ì? .60

(B) (A)

Zy~ÐÃðÌ7 (D) (C)

6,x=0 Ô ·¶ .61

g�rì Discontinuity of second kind (B) g�rì Discontinuity of first kind (A)

g�rì Removable discontinuity (D) g�rì Mixed continuity (C)

Ã7gZ�@*ìZzg Ô Z¤/·¶ .62

Æ',Z',ìX __________ A$ Ô

(B) (A)

ÃðÌ7 (D) (C)
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ìX _____________ ·¶ .63

ì differentiable 6,x=0 (B) 7 differentiable ìZzg Continuous 6,x=0 (A)

ì differentiable 6,�z!*g x=0 (D) 7 continuous 6,x=0 (C)

ìA$ bijective function Zzg monotonic Z¤/ .64

�X continuous �zâV Zzg (B)�continuour ¢zg~7� ìZzg continuous (A)

7ì uniformly continuous (D)ì decreasing function �A$ Z¤/ (C)

�f cosets ~Ä GÆ HA$ Zzg Z¤/ .65

1 (B) 0 (A)

4 (D) 2 (C)

�10 (order) ÆÄÁÜ�figK .66

3 (B) 2 (A)

5 (D) 4 (C)

Æ)z~ìX ________ a �A$ ~ G (Group) Z¤/¤/z\ .67

inverse Ze (B) (Identity element) Z»ðK (A)

ÃðÌ7 (D) zero element (C)

ìX (order) »gû '2'~ ¤/z\ .68

2 (B) 1 (A)

5 (D) 4 (C)

ìX _________ = �A$ Z¤/ .69

(13) (B) (13)(24) (A)

(23)(31) (D) (24) (C)

12
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ìX Permutation (even) fs»Ã̈Kñ .70

g = (1 2 3 4 5)(1 2 3)(4 5) (B) f = (1 2 3)(1 2) (A)

Zy~ÐÃð7 (D) h = (1 2)(1 3)(1 4)(2 5) (C)

zZáÄÁÜ�fX order 5~ Symmetric group .71

20 (B) 5 (A)

12 (D) 24 (C)

Zk§bz��g�r Zq- Å�ÏZ¤/ finite characteristics 'D' (integral domain) Z
"5¾æ

EH
Y

w�Z) .72

ì�
ma=0 (B) ma=1 (A)

Zy~ÐÃð7 (D) ma=a (C)

�fZ¤/ zero divisor~ g8- .73

Ô (A)

Ô (B)

Ô (C)

Ô (D)

ÌìA$ unit element g8-ìT~ commutative ring Zq- R Z¤/ .74

�Ç maximal ideal Ôprime ideal CÙ (B) �Ç prime ideal Ômaximal ideal CÙ (A)

�Ç maximal ideal Ôideal CÙ (D) �Ç prime ideal Ôideal CÙ (C)

ìX (subspace) 6,�cY » �A$fs»Ã̈K�& Z¤/ .75

(B) (A)

(D) (C)

fs»Ã̈KÒy�g�&ìX .76

ì vector space 6,Zq- C ÔR (B) ì vector space 6,Zq- N ÔR (A)

Zy~ÐÃð7 (D) ì vector space 6,Zq- Z ÔR (C)
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PhD (Mathematics)/E.T/May 2019



ìX ________ empty set » metric space .77

îZzgÈ�zâV7 (B) îZzgÈ�&�zâV (A)

Zy~ÐÃð7 (D) z��7g�r (C)

ÃªCÙ�@*ìA$ (greatest integer ) Z¤/ .78

(B) (A)

(D) (C)

Zk§bì� linear transformation Zq- �Ûn�z� .79

ìX ______ Rank » TA$
1 (B) 0 (A)

3 (D) 2 (C)

�X _________ Limit pointsÆ �& .80

2 (B) 1 (A)

(infinite) )pÐ� (D) (finitely many) pÐ� (C)

ìA$ space Zq- Z¤/ .81

ì space Zq- (B) ì space Zq- (A)

Zy~ÐÃðÌ7 (D) ì space Zq- (C)

Åg8- complex numbers .82

ì integral domain (B) 7ì integral domain (A)

Zy~ÐÃðÌ7 (D) ì ordered set (C)

fs»Ã̈KÒyßìX .83

ì Finite Integral Domain CÙìZq- (B) ì Integral Domain CÙìZq- (A)

 Integral Domail CÙìZq- (D) ì Ring CÙìZq- (C)
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ìX order of convergence Æ§j» Newton-Raphson .84

3 (B) 2 (A)

Zy~ÐÃðÌ7 (D) 0 (C)

fsÅÃ́)zZ]ßì? .85

(B) (A)

(D) (C)

fsÅÃ́)zZ]ßì? .86

(B) (A)

Zy~ÐÃð7 (D) (C)

ìX _________ .87

3x (B) 6x (A)

Zy~ÐÃðÌ7 (D) 2x (C)

ìX ____ p Conjugate momentum �A$ Lagrangian Z¤/ .88

(B) (A)

(D) (C)

_______ =P(B/A) �Â Zzg A,P(A)>0 Zk§bì� eventsÆ sample space S �z B Zzg A .89

ìX
1 (B) 0 (A)

Zy~ÐÃð7 (D) 1/2 (C)

______ =P(AUB/E) Æa B Zzg A disjoint events �z .90

1 (B) 0 (A)

(D) (C)
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ìZ¤/ homogeneous (differential equation) Å first order, first degree Zq- .91

(B) (A)

ÃðÌ7 (D) (constant) (C)

ìX _______ differential equation Ã7gZ�äzZÑ Ôconcentric circles .92

(B) (A)

(D) (C)

ìX __________ Integrating Factor » .93

(B) (A)

(D) (C)

ìX (Solution) »i (differential equation) ¸¹)zZ] .94

(B) (A)

(D) (C)

ìX __________ Particular Integral » .95

(B) (A)

(D) (C)

�ÇZ¤/ trivial solution » , y(0) = 0, y(1) = 0X 'Sturm-Liouville' .96

(B) (A)

(D) (C)

ìX ________ (Solution) »i )zZ] .97

(B) (A)

(D) (C)
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ì )zZ] .98

parabolic (B) elliptic (A)

Zy~ÐÃð7 (D) hyperbolic (C)

�Mh�X extremized 6,curves ÃÃµ Functional .99

(B) (A)

Zy~ÐÃð7 (D) (C)

ìX ______ (Solution) »i Volterra integral equation .100

(B) (A)

(D) (C)

///
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