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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}�&�z2VÃâq 20 ~Zq-;9~g�zZá (Summar Vacation) ¤/âÅ$V .2

ìÂ]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)

H�,X �**eLìZzgZÏÑÆaz{ZLåÆkyY@*ìÂå (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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ìT~ñ���@*ìX Æ¿g7g^6,�C (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)

(Chemistry) 6Y (Part B) z�zx

ìXZkÆ 25x10-16 Å7 (Ionization Constant) ÆgzZãx (Weak Electrolyte) Zq-$zg',¹0*æ{ .51

�ÂZÏ',¹0*æ{Åç�wñÆ  19.6 S cm2 equ-1 (Equivalent Conductance) ²wÅç�wñÆ 0.01M

Z»ð~H�Ï:   S cm2 - equi-1 6,(Equivalent Conductance at Infinite Dilution) ÑpÐ�­�
196 (B) 250 (A)

 384 (D) 392 (C)

(Electrochemical Cell) Z¼z
².1¹

ÿ G{: .52

Å7H�Ï: pH ìÂ²wÆ 0.0596, 250C (Electromotive Force) Å̧]ø¶î0',t

 4 (B) 1 (A)

  10 (D) 7 (C)
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Å (Maximum Triple Points) ~ZWF,+�OxV (One Component Sulphur System) q-b%z~�Âx .53

®Z�H�Ï:
 2 (B) 1  (A)

  4 (D)   3 (C)

ìqgzfs~ÐÃyÐ²ßVÆ)z~ 1.8x10-10 (Solubility Product, Ksp) Åi5+k,~»qÝ¢[ AgCl .54

qÝ�Ç: (Precipitate) »gÎ[ AgCl Ã5äÐ (Equal volume)w
1x10-7 M [Cl -] Zzg 1x10-7 M[Ag+] (B) 1x10-4 M [Cl -] Zzg 1x10-4 M[Ag+] (A)

1x10-10 M [Cl -] Zzg 1x10-10 M[Ag+] (D) 1x10-5 M [Cl -[ Zzg 1x10-5 M[Ag+] (C)

Å (Carbon Monoxide) ÅãC�6,»g0ñâM�à (Thermochemical Equations) øDfsw6ð)zZ] .55

C[ÙX (Heat of Formation) wZg]@+

(B) (A)

(D) (C)

�@*ìZ#�: (Spontaneous) Zq-²wp�gz (At all Tempertures) Óx]qÑ]6, .56

Zzg (B) Zzg (A)

Zzg (D) Zzg (C)

(Sugar)] (iii) Zzg BaCl2 (ii)   NaCl (i) (Aqueous Solutions) M!²ßV 0.02M qgzfs~�b�ñ .57

¾F,KM~�Ï: (Relative Lowering of Vapour Pressure) Ægg~�!*�~Z�°ä
(ii) >  (iii)  >  (i) (B) (ii)  <  (i) < (iii) (A)

(iii) < (i)  < (ii) (D) (i) >  (ii) >  (iii) (C)
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Å(,f�ð�VÅ pHÆHCl (iv) Zzg NaCN (iii) NH4Cl (ii) NaCl (i) ²ßV 0.1M fs~�gz�{ .58

F,KM�Ï:
(iii) < (ii)  < (i)  < (iv) (B) (i) < (ii) < (iii) < (iv) (A)

(iv) < (i) < (ii) < (iii) (D) (iv) < (ii) < (i) < (iii) (C)

(Joule-Thomson Effect) �Âz{�Hk�wXå\ZW, -800C (Inversion Temperature) Z¤/Ë�HkÅwk� .59

aZ�}Ï: (Cooling) ÅzzÐ¾�6,Qu
273 K (B) 298 K (A)

173 K (D) 193  K (C)

Ã1�HX) (Aqueous Solutions) ÆM!²ßV FeCl3 Zzg CuSO4 óAg NO3 &´u{c*Zµ',àV~F,KMÐ .60

(Three Faraday's of ZEw�D�ñCÙZq-',@Æ²w~Ð&9Ze}',t (Inert Electrodes) ¬ï',­}
~fs~�b�¾ (No. of Moles) ÅlZg]Ð.ðV Fe Zzg Cu,  Ag ¦/Zg~YñÂF,KMzZg Electricity)

~qÝ�Ï (Ratio) Ú
1 : 2 : 3 (B) 3 : 2 : 1 (A)

3 : 6 : 2 (D) 2 : 3 : 6 (C)

~ (Ions) ÆaZygzZâV (Coagulation) ²wÅF,zd$ (Arseneous Sulphide, AS2  S3) Mg]454ø G
E
GÏà .61

ÐÃyÏF,KM9ì:
Al+3 > Ba+2 > Na+ (B) Na+ >  Ba+2 < Al +3 (A)

PO4
-3 > SO4

-2 > Cl- (D) Cl- > SO4
-2 > PO4

-3 (C)

ÆaÃyÏ (Half Change Period t1/2) ÅÛp~æ] (Zero Order Reaction) Zq-#�gz¬ï .62

ìX (Rate Constant) Ñbx K 9ì�V6, (Equation) )zZ]

(B) (A)

(D) (C)

11

PhD (Chemistry)/E.T./May 2019



ª (ii) Zzg (i) fs~�b�ñ¬5] .63

ª(iii) �ÂZk¬ï K2 Zzg K1 (Equalibrium Constants) Æa¬�à!h4¨Õä GG]

H�ÇX (Equilibrium Constant) Æa¬�àx
(K1 - K2) (B) (K1 + K2) (A)

(D) (K1K2) (C)

ÃyÐ�: (Heterogeneous Catalytic Reactions) qgzfs¬5]~Ð)I÷ÓÏ¬5] .64

(B) (A)

(All the above) Zz6,�b�ñÓx (D) (C)

(Unacceptable Set of Quantum Æ**�.ÞJw£zk,~Z°Z�ÆÃL (Electron in an Atom) Zq-�CÙ~Z9Zy .65

qgzfs~ÐÃyÐ�? Numbers)

s = -1/2 Zzg m= -1, l=l, n=3 (ii) s = -1/2 Zzg m=1, l=0, n=3 (i)

s = -1/2 Zzg m=2, l=1, n=3 (iv) s = -1/2 Zzg m=0, l=2, n=3 (iii)

(iii) Zzg (i) (B) (ii) Zzg (i) (A)

(iii) Zzg  (ii) (D) (iv) Zzg (i) (C)

ÅKbÆ X - �XZ¤/ (Equal) )z~ (Concentrations) ÆZg�i X -
Zzg HX~ (Buffer Solution) Zq-�²w .66

�Ç: pH ìÂZk�²w» 1x10-107

10  (B) 4  (A)

14 (D) 7 (C)

12

PhD (Chemistry)/E.T./May 2019



:(Mathematical Equation) ÃªCÙ�äÆaZEw�äzZà�!)zZ] (Osmotic Pressure) ²wÆzßY�!*� Ë .67

(B) (A)

(D) (C)

zZà�h~ÃyÏì: (Iso Electronic Species) gzfs~Ð)z~Z9ZãZâZq q .68

S, Se (B) Na, Na+ (A)

Na+, O-2 (D) S-2, Se-2 (C)

~!*nKMZ��¾§b�@*ì: (Electromegativity) Å',¹!3©3ï EEGG At, Bi, Cl, F, I (Elements) ZyÁÜ .69

F < Cl < Bi < I < At (B) At < Bi < Cl < F < I (A)

F < Cl < I < At < Bi (D) Bi < At < I < Cl < F (C)

ì: (Paramagnetic Complex Compound) fs~ÐÃy�ïtIë{%�' .70

(B) (A)

(D) (C)

Æç (Effective Atomic Numbers) ñW,�CÙ~°� (Complex Compound) qgzfs~ÐÃy�ë{%�' .71

Æ_.7ìX
[V (CO)6] (B) [Fe (CO)5] (A)

Mn2 (CO)10) (D) K4[Fe(CN)6] (C)

ªCÙ�@*ì: (Optical Isomerism) o§~ëF,0Ì (Compound) øDfs%½V~ÐÃy�%�' .72

ì( en = H2N-CH2-CH2-NH2 )%½V~

(Trans) X¡gz [Co (NH3)4 Cl2 (B) (Cis) Xëgz    [Co (NH3)4 Cl2]Cl  (A)

(Trans) X¡gz [Co (en)2 Cl2] Cl (D) (Cis) Xëgz [Co (en)2 Cl2] Cl (C)

T»Zg�i (Aqueous Solution) »M!²w (Hypophosphorous Acid H3PO2) B{;&43ð JGFÃ`gkF,Ú 20 .73

(Barium Û*;àgM�à 0.1M �äÆa (Neutralize) ìZkÃåîg6,¬�w 0.1M (Concentraton)

�g»gìX (Volume) M!²w»Hw Hydraoxide Ba (OH)2)

B{ 15 (B) B{ 10 (A)

B{  30 (D) B{ 20 (C)
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(Method of §i!l IUPACÆ (Coordination Complex Compound) ëg�ë{%·] .74

%�'»**xH�Ç: Æ_. Nomanclature)

Chloro Cyano Nitro Triammine Cobalt (iii)    (iii) ³gz�"**¶zR,ZðZ}Ã!*«( (A)

 Triammine Chloro Cyano Nitro Cobalt (iii)        (iii) R,ZðZ}³gz�"**>zÃ!*«( (B)

Cyano Chloro Nitro Triammine Cobalt (iii)       (iii) �"³gz**>zR,ZðZ}Ã!*«( (C)

Nitro Chloro Cyano Triammine Cobalt (iii)      (iii) **>z³gz�ÅR,ZðZ}Ã!*«( (D)

(To balance the chemical equation) qgzfs6ð¬ïÃáZiy .75

ÆZ°Z�H�VÐ: (Moles) Æ]Ð.ðV I2 Zzg HNO3 �äÆa
2 Zzg  10 (B) 1 Zzg 10  (A)

  2 Zzg 1 (D) 1 Zzg 1 (C)

»¬ï³g+�HkÆ�Bfs~�~�6ð)zZ] (Aquerous Solution) ÆM!²w (KOH) 7N*ô;àgM�à .76

ÅãC�6,�@*ìX (Chemical Equation)

t¾nÆ¬ïÅVwì:
(Substituion Reaction) $+à¬ï (B) (Neutralization Reaction) ¬�~¬ï (A)

(Disproportionation Reaction) )Ú´¬ï (D) (Double Decomposition Reaction) �zCÙZ¥¬ï (C)

gppzZá%·]Å�h~ÃyÏì: (Peroxy Bond) 6,MËÈ .77

HClO4 Zzg H2S2O8 (B) PbO2 Zzg  H2SO5 (A)

P2O5 Zzg MnO2 (D) H2S2O8 Zzg H2SO5 (C)

Ð¤/xHYñÂucÈg}g8-ÆggZ] H2SO4 Ã%6   (Mixture) ÆMö} K2Cr2O7 Zzg NaBr ó NaCl Z¤/ .78

qÝ�D�TÅzzì: (Reddish Brown Coloured Vapours)

CrO2 Cl2 + CrO2 Br2 (B) CrO2 Cl2 + Br2 (A)

Br2 + Cl2O (D) CrO3 + CrO2 Br2 (C)

14
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H�Ï: (Correct Sequence) Å9F,KM (Bond Order) ~nc*Á�C�ðÈ�gz O
2
2-

Zzg O2
- , O2

+ , O2 .79

(B) (A)

(D) (C)

¹Y@*ìXfs~ÐÃy�ì: (Borazole) TÃ1gZfzw (Inorganic Benzene) )**xC*.çEEE+ .80

B3N3H6 (B) B3H3O3 (A)

B6H10 (D) B2H6 (C)

ÃyÏëF,0Ì [Co (NH3)5 SO4]NO3 Zzg [Co(NH3)5 NO3] SO4ó (Complex Compounds) ë{%·] .81

ÅVwì:
(Ionization Isomerism) gzZãëF,0Ì (B) (Linkage Isomerism)

Å5¼-

÷

E
G
EëF,0Ì (A)

(Geometrical Isomerism) æ¢apëF,0Ì (D) (Coordination Isomerism) ëg�ëF,0Ì   (C)

�gCëg�%·]�XZy~ñ���J'!*nKMÃãÏ�: (Haemoglobin) Zzgå�0 (Chlorophyll) ³gz� .82

(Calcium & Cobalt) yZzgÃ!*«(þ (B) (Magnesium & Manganese) Zzgx&»4ø
E
Y

G Ún,ßn�Ü (A)

(Iron & Nickel) M],y)ß;(Zzgò (D) (Magnesium & Iron) M],y Zzg Ún,ßn�Ü (C)

ªCÙ�D�ZyÅ (Hybridisation) �Z%o 4 Zzg 3,2,1 (Numbered Carbons) qgzfs%�'~°��{»g0 .83

HìX�c*�H%�'tì: (Sequence) F,KM

sp3
Zzg sp2, sp, sp2 (B) sp3

Zzg sp2, sp2, sp (A)

sp Zzg sp2, sp3, sp2 (D) sp3
Zzg sp, sp2, sp (C)

~psHYYìX (Ethyl Benzene) ÃZ#-£é GG"5ÿ GJ*.çEEE+ (Acetophenone) ÃyÐ¬ïÆfg)ZÒ_y .84

(Birch Reduction) ',aAs (B) (Catalytic Hydrogeneration) ÓÏ;àgz�** (A)

 (Meerwin Pondorff-Verley Reduction) ÷zy0*&+ZgszgàAs (C)

(Wolf-Kishner Reduction) Zz³ÖAs (D)

15
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(Basic Characteristics) ÅZ�ÏS:] (iv) @*(i) (Substituted Aniline) qgzfs�b�ñ��àZ"5Ó4è EGGE .85

(ii) (i)

(iv) (iii)

Zk§bÐ�:
(i) > (ii) > (iii) > (iv) (B) (i) > (ii) < (iv) > (iii) (A)

(ii) > (i) > (iv) > (iii) (D) (ii) > (i) > (iii) > (iv) (C)

~ps�äÆa�zu}ÃyÐ%�'Ð¬ï�**ecX (Aldehyde) ÃM®�à (Grignard Reagent) ¤/kHge¬ï .86

(Ethyl Acetate) Z
#-£é GGLZÃ (B) (Ethyl Formate) Z

#-£é GGLÃgó (A)

(Carbon Dioxide) »g0eZðM�à (D) (Ethyl Cyanide) Z
#-£é GGL(**à (C)

~¬5]Æ**x�b�� (List II) II ~¬5]Zzgz�& (List I) I z�& .87

(List I) I z�& (List II) II z�&

(a)  Benzoin Condesation *.çE
EE

zM0 (1)

(b)  Cannizzaro's Reaction H2Zgz¬ï (2)

(c) Crossed Cannizzaros Reaction) �Z�H2Zgz¬ï (3)

(d)                              Perkin Reaction 6,Á¬ï (4)

Æ_.ÉÀ�/õGX (Codes) 9�Z[Ãn�b�ñÃek
d c b a

4 2 3 1           (A)

4 1 3 2 (B)

2 4 3      1        (C)

2 3 4         1         (D)
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~ps�äÆafs~�b�ñ¾ÃZEw�**�ÇX (Salicylic Acid) Ã�É4hÓë GF,Ú (Phenol) _w .88

(CO2 & Alkali under presssure) ZzgZ�k�!*�6, CO2 (A)

(CCl4 in Alkali) CCl4 Z�k~ (B)

(CHCl3 in Alkali followed by Oxidation) Zzg�~� CHCl3 Z�k~ (C)

~ÐÃðÌ§i C Zzg B,A Zz6,C��ñ  (D)

gZÆ#zy (3) (Retinol) g
"545é G
H
G
E

w (2) (Ascorbic Acid) Zeg,-F,� (1) (Vitamins) fs~�g`�{zN*N .89

zN*NÃyÐ�? (Water Soluble) ~0*ã~i5+k, (Thiamine) å×ð (4) Zzg (Riboflavin)

4 Zzg 2,1 (B) 4 Zzg 3, 1 (A)

4 Zzg 3,2 (D) 3 Zzg 2,1 (C)

Hì? B qgz¬ï~q&] .90

(B) (A)

(D) (C)
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�áï�X (Species) fs~�g`¬ï»**xHìZzgZk¬ï~ÃyÐZâZq .91

(Sand Meyer's Reaction, Free Radicals) uÍ/õJ (&+!2.çGG¬ïóMiZ�Z (A)

(Reimer-Tiemann Reaction, Carbene) g\N*#-.è JGE¬ï»gÎ (B)

(Hunsdiecker Reaction, Free Radicals) uÍ/õJ |en¬ïóMiZ�Z (C)

(Friedel-Craft Reaction, Carbonium Ion) �Ûi+w�ZÅ¬ï»g14gzZV (D)

ªCÙ�äzZÑ%�'Ãy�ì? (Cis-Trans Isomerism) ëgzX¡gëF,0Ì .92

(B) CH3 CH = CH CH3 (A)

(CH3)2 C = C (CH3)2 (D) CH3-CH2-CH=CH2 (C)

ì: (Zero) Å7# (Dipole Moment) fs~ÐÃy�%�'ìTÅ�zª£gZW, .93

(Trans-2-Butene) ç"54è GHGE -2- ¡gz (B) (Cis-2-Butene) çg�  -2- ëgz (A)

(2-Methyl-1-propene) 6,zà -1- $4-£é GGL -2 (D) (But-1-ene) Z+ -1- ç^ (C)

(Anti - âgÃã»sÆÜs (Addition Reaction) »Z�°¬ï HBr qgzfs~ÐÃyÐ%�'~ .94

x@}~7MñÇX Markowni Koff's Rule)

(1-Butene) ç� -1 (B) (Propene) 6,zà (A)

(2-Pentene) &454
è
F
E
H
GE -2 (D) (2-Butene) ç� -2 (C)

PhD (Chemistry)/E.T./May 2019
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Ð (Zinc) Zzgi7- (Ozone) ìXZzfzy C8H12 (Molecular Formula) T»�@�� 'X' q-**xC%�' Z .95

q&] CH3-CO-CH2-CH2-CO-CH3 (One Mole) ZzgZq-Å (CHO)2 (One Mole) ¬ï�ÆZq-Å

H�Ç? (Structural Formula) »�!�� 'X' �êìXÂZk%�'

(B) (A)

(D) (C)

(Reduction) ZzgAs (Oxidation) Å� (Formaldehyde) Åñ��Ï~Ãgâ®�à (Reagent) ÃyÐ¬ï .96

�zâV¿~MC�X
(Alcoholic KCN) ZÈ;´7N*ô(**à (A)

(Anhydrous Sodium Acetate and Acetic Anhydnide) **Ë{Îe*Z_543ïGHGHZzgZ]45ëGHM.àZà (B)

(Aqueous Sodium Hydroxide) M!Îe*;àgM�à (C)

(Aluminium Isopropoxide) Z�4M�6,z0*�à  (D)

Å»g~~7N*ôåúà (Amino Acids) ÐZ�F,Ú (Gabriel Phthalimide Synthesis) �H',såúà@*; .97

�Ç Z�F,�qÝ (Alanine) (¬ï�}ÇÂZÑ**M Halo Ester) �ßZ7 ÐÃy� (Potassium Phthalimide)

Ethyl 3-Chlorobutyrate ³gzç¢f$ -3 Z
#-£é GGL (A)

Ethyl 3-Chloropropionate ³gz6,zk,M -3 Z
#-£é GGL (B)

Ethyl 2- Chloropropinate ³gz6,zk,M -2 Z
#-£é GGL (C)

Ethyl Chloro acetate Z
#-£é GGL³gzZ]4543ï HGHGH (D)
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Ð¤/x�ä6,Ãy (Acetic Anhydride) ~Z]45ëGHM.àgZà (Dicarboxylic Acids) gzfseZð»g!*±hÓëF,ØV q .98

¯ñÇX (An-hydride) �F,�!~ÐM.àgZà

(B) (A)

(D) (C)

(Trans - Zzg¡gzXeZð$4-£é GGL�e6,zà (Cis-Dimethyl Cyclopropane) ëgzXeZð$4-£é GGL�e6,zà .99

�VÐ? (Signal)W NMR ~Ä Dimethyl Cyclo Propane)

4,3 (B) 3,2 (A)

10,8 (D) 2.1 (C)

(Method of Nomenclature) §il IUPAC » Zq-**xC%�' .100

~**xH�ÇX
(5- Phenyl - 4- Pentyne - 2 - ol) Zzw - 2 - ¤M 4 ¢45é

E
G
ELX -5 (A)

(1- Phenyl - 1-Pentyne - 4 - ol) Zzw -4- ¤M - 1- ¢45é
E
G
EL -1 (B)

(1-Methyl -4-Phenyl - 3-Butyne-1-ol) Zzw - 1 - çN*M - 3- ¢45é
E
G
EL - 4 - $4-£é GGL -1 (C)

1-92-Hydroxy Prophyl) -2- Phenyl - Acetylene ¢45é
E
G
ELXZ$h45Ó4è G

H
GGE -2- ;àMË6,z0*L( -2) -1 (D)

///
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Rough Work
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