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?SwA o½p ºBµ³®½q£pA ð½¨Ak�¤±~d«,©¼®�K¼�oU k¼wABM An o½p K¼�oU ³�»Un±æ nj /1

(2 (1

(4 (3

:ºB®XTwA³M j±{»«¥æBe o½p jnA±« ¨BªU ,j±{K¼�oU º±+ pBM BM k¼§Bµ¥½nC ð½ o£A /2

(4 (3 (2 (1

?Sv«Ak�o½p y®�A° »½B´¯¤±~d« /3

(2 (1

�±�K¼�oU ³w oµ pA »�±¦h« (4 (3

:U±M±¦ñ¼w¥¼T«ºj Ç 4 ,3u¼w»½B«o£y®�A° /4
/k®�»« k¼§±U ¬ßAºj Aq¢µ Ç 4 ,2 Çu¼w ,u¼w (2 /k®�»« k¼§±U ¬ßAºj Aq¢µ Ç4 ,2 Ç u‾AoU ,u‾AoU (1
/k®�»« k¼§±U ¬ßAºj Aq¢µ Ç4 ,2 Ç u‾AoU ,u¼w (4 /kµj»«y®�A° ºn±‾ )½Ao{ nj ),�K¼�oU -½A (3

?SwA ¨Ak� o½p y®�A° ¥æBe /5

/kµj»ª‾fn y®�A° (4 (3 (2 (1
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?SwAc¼dæ o½p ºBµ³®½q£pA ð½¨Ak� /6
/jnAj ºoTz¼Mºk¼wAS¼æBi¥®� j±i pA »§° j±i o¢½j o«°q½A °j pA oTª�ºk¼wAS¼æBi¥®�°oT¼‾BT«(1

/jnAj ¥®� pA -¼®`ªµ° j±i o¢½j o«°q½A °j pA oTª�ºk¼wAS¼æBi¥®�°oT¼‾BT«(2
/jnAj ¥®� pA -¼®`ªµ° j±i o¢½j o«°q½A °j pA oTz¼Mºk¼wAS¼æBi¥®�°oT¼‾BT«(3

/jnAj ºoTª�ºk¼wAS¼æBi¥®� j±i pA »§° j±i o¢½j o«°q½A °j pA oTz¼Mºk¼wAS¼æBi¥®�°oT¼‾BT«(4
?Sv«Ak�o½p y®�A° ¤±~d« /7

(2 (1

(4 (3

:S?@Bd«ºAoM ¤±¯BQ°oQÇ1 Ç ¥¼T« Ç 2 Ç ±®¼«CÇ 2 /8
/SwBµk¼wAð¼¦¼v�±Mo� (2 /SwBµoTwA(1

/SwBµk¼Äk§C° Bµ-T� (4 /SwBµ¥ñ§A (3
?Sv«Ak�o½p y®�A° ¤±~d« /9

(2 /k½Bª‾»«k¼§±U AnBQ ° ±UnA pA »�±¦h« (1

(4 (3

?k{BM»«ºo«°q½A ±½oTwAk®aºAnAj o½p K¼�oU /10
BU nB´a (2 BU Szµ (1

»ñ½ (4 BU °j (3
:k¼§±UFB¼¯±«CBM ¥½oT¼¯±¦½o�A y®�A° /11

(1(2

/k®�»« ³w ° °j pA »�±¦h« (4 (3
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?k®{BM»«»LH+°j¬Bª« ºAnAj ð½¨Ak� o½p RBL¼�oU pA /12

A , B , C , D (4 A , B (3 A , B , C (2 A),� (1
?k®Tvµºk¯±¼Qo¼K»§±ñ§±«¤BT¼MnA ºAnAj ° o½mQ²nBTwð½¨Ak� o½p ºBµMo�°nk¼µpA /13

b , c , e , f (4 a , c , f (3 b , c),� (2 K¼�oUy{ oµ (1
:o½p K¼�oU °j ºpBMRnk+ jn±« nj /14

/SwA oUºpBM IIK¼�oU (1
/SwA oUºpBM IK¼�oU (2

/SwA ¬Bvñ½ °j oµ ºpBM RnkB (3
/Sv¼‾ »,C®« ³v½B,«-½A (4

/15BµS«ÀÇîÇ½A pA »Çñ½ /k{BM»Ç« ³¯BÇ£AkÇ]»½BU³Çw S«Àî °j ºAnAj K¼�oUNMRQ¼R
?Sv«Ak�¬C »§±ñ§±«¬BªTiBw/SwA ²k{ oµBT oU¼½BQ ¬Ak¼«nj ° jnAj »«°j oMAoM 1.5»Uk{

(1(2
(3(4

?k®{BMð¼UB«°nC o½p RBL¼�oU pA ð½¨Ak�k½nAj nB?T¯A /16

c , d , e (4 a , b , d (3 a , c (2 b),� (1
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?Sv«Ak�o½p y®�A° nj AK¼�oU /17

(1(2

(4 (3

?Sv«Ak�o½p y®�A° »½B´¯¤±~d« /18

(4 (3 (2 (1

:o½p ºBµy®�A°B °A»v�°nk¼µAoTUR¿±~d«jn±« nj /19
/k{BM»«o«±¼T‾B‾AS�]ð½B° °q«K¼�oU °jA(1
/k{BM»«o«±¼T‾B‾AS�]ð½A° °q«K¼�oU °jB (2

/k®{BM»«°q«K¼�oUS�]ð½B©µ °A©µ (3
/k®{BM»«o«±¼T‾B‾AS�]ð½B©µ °A©µ (4

?k{BM»« o½pm/e o½jBW« pA ð½¨Ak� nj ¬BT®Q¥¼UA Ç 3 »«o]Q¼R nj ð¼Q ½oUònqM /20
29 (4 71 (3 1åå (2 85 (1
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(1 ³®½q£ /1

SLX« nBM ¬k{ delocalizedo�Bi³M:ph>Me

ºA³¦eo« nj /k{ kµA±i ¥¼ñzU #½Aq®M ¨B‾³M »'wA° ke ,j±{K¼,oU º±- pBM BM k¼§Bµ¥½nC ð½ o£ A (2 ³®½q£ /2
/j±{»«¥¼ñzU ¬±¼‾BMo, ,j±{»«3o~«#½Aq®M ¬C nj ³,

(3 ³®½q£ /3

ºAnBÇQ BÇ½ ±ÇUn°A é9±Ç« ³ÇM »§±®: ¬s¼v, A pA ¥¼wC ²°o£ ,k®®,»« ö£ k½o¦, ¨±¼®¼«±§C BM An Bµ¤±®:oTwA »T-°
/jnAj Ro´{q½o: »½AnC±‾ ³M »½AnC±‾ #½A /k½C»« j±]° ³M ¬±T,ð½K¼UoU #½A ³M ° k®,»« Ro]B´«³C¦e
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(4 ³®½q£ /4
±vªµxjo£ :»½B«o£ 4n

(2 ³®½q£ /5

y½AnC ,AoQ±Çw Ç AoQ±Çw »½BIÇ: »ª¼Ç{ , »§±ñ§±Ç« ¬°nj »½B¼ª¼{±U±: »½Aq:A ³C¦eð½ ,y®,A° #½A
/kµj»«Swj³M ¬BU±M ±¦ñ¼w ³C¦e nj An u¼w Ç»¢ªµ »½BI:

(1 ³®½q£ /6
(3 ³®½q£ /7

¬B‾±‾ [1°3°3] ±¦ñ¼w»M An±M Ç9
³‾BÇ£°j k‾±¼ÇQ ³ÇM q¼Ç‾ ¬An±ÇM #Ç½A ,k‾±{»Ç« ²j°qÇ:A #MoÇ, Ç#MoÇ, ³‾B£°j ºBµk‾±¼Q ³M Bµ¬An±M ³, n±�¬Bªµ

/k{BM»« ²k®®,B¼eA3oí« ,9-BBN /j±{»« ³:B9A #T®Q±¦ñ¼w

/k®{BM»« ²k®®,nAj¥¼ñ§C ¥«Bî #½oT´M ,BµBBN Ç9Ç ¥¼ñ§C Ç
/j±{»« ²jBRTwA Bµk¼wAð¼¦¼v,±Mo,SS:Bd« ºAoM ¤±‾BQ°oQ 1 Ç ¥¼T« Ç2Ç ±®¼«C 2 pA (2 ³®½q£ /8
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³TRÇ£NBMO¬C ³ÇM ³Ç, /kTÇ:A»Ç« »£jn±iBÇU bi º°n pAoU #½A ,©¼®, BU ©µ º°n An mdB, ³L§ °j ³, »T-°
/j±{»«

NBMO:non bondingmolecular orbital
³ÇM /SwA ºnAmÇ£ ²nBTÇw ,x°n #½A /©½nAj ºA²jBwx°n ¬C R BLwBd«° pAoU #½A ºro‾A ¬jn°C Swj³M ºAoM
/©¼{BÇM ³T{Aj An Bµ²nBTw jAkíU #½oTz¼M ³, º±d‾ ³M ,©¼®,»« ºnAm£ ²nBTw ¬B¼« nj ð½ An Bµ©UA ³, ¥ñ{ #½A
K½AoÇ9 e±ª\Ç« /(k‾o¼Ç¢‾ nAo- ©µ nB®, ²nBTw»M 2 B½ ²nBTw °j »®í½ /k®{BL‾ J°B®T«Rn±æ³MBµ²nBTw #½A)
° K½AoÇ9 ,¬±¼ÇwAq¼§B«oÇ‾ ho{ ³M ³]±UBM ° /SwA oRæ BM oMAoM k®Tvµ ²nBTw ð½ nB®, ³, »½Bµ©UA

/k®Tvµ ºk‾±¼Qo¼d»§±ñ§±« ¤BT¼Mn°A ºAnAj o½mQ²nBTw ºBµnBTiBw /k®{BM»« ³LwBd«¥MB- Bµºro‾A
a) b)

c)

d)

e)

f)

/k®Tvµ ºk‾±¼Qo¼d»§±ñ§±« ¤BT¼Mn°A ºAnAj ° o½mQ²nBTw e,c-bºBµnBTiBw
nj ¬r°oT¼Ç‾ ¬°oTÇñ§A Z°p /kÇµj nAoÇ- nB¼TiA nj An j±i ºBµ e k‾A±TM oT´M ³, SwA oUºpBM »L¼,oU (2 ³®½q£ /14
#Ç½A ºpBÇM S¦~Çi #Ç½AoMB®ÇM ,²j±LÇ‾toTÇwj nj ¬Ak®a 3B'í‾A ¥MB-o¼d »½BI: nBTiBw ¥¼§j³M II nBTiBw

/kMB½»«yµB, K¼,oU
3 ,Bµ³®½qÇ£ #½A nj ¬±a ,k‾±{»«3me 3°1 ³®½q£ /¬r°nk¼µ e±‾ 2 = ³‾B£ Ak] »½BU 3 S«Àî °j (2 ³®½q£ /15
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»½BÇU 3 ð¼ÇQ 2 ºAnAj ³®½qÇ£ #Ç½A nj j±]±Ç«K¼,oÇU ¬±Ça /k{BM»Ç« c¼dÇæ 2 ³®½q£ /©½nAj ¬r°nk¼µ e±‾
1.5 »Ç«°j ³ÇM »§°A ð¼ÇQ RkÇ{#Ç½AoMB®ÇM /SwA 2HºAnAj ºoÇ¢½j ° 3HºAnAj »ñ½ ³, k{BM»« ³‾B£ Ak]

/j±{»«
/(k:Bñ{»«Hk®‾B« ° SwA #¼PwA ºAnAj n±Ä±¦:)

/k{BM»ª‾ ¤A±wRn±æqL� ¬r°nk¼µ e±‾ 2 #½A R B~hz«B«A ,©½nAj ¬r°nk¼µ e±‾ 2 ,q¼‾ 4 ³®½q£ nj
:S{Aj ©¼µA±i nBM ð¼ñRU pA uQ o½p ºBµ¥ñ{ nj (3 ³®½q£ /16

a)

b) d)

c) e) B½
p ¤BT¼ÇMn°A ° k‾±¼ÇQ nj ºoÇ¢½j ,Bª¢¼w k‾±¼Q nj »ñ½ ³, /jnAj ©µ oM j±ªî p ¤BT¼Mn°A 3 j±i ºAoM ©UA oµ
° jnAm£»ª‾ ] AoT{A ³M An y½Bµ¬°oTñ§A Z°p ,j±ªî p ¤BT¼Mn°A #½A /jnAj nAo- o¢½j ¤BT¼Mn°A °j oM j±ªî ¨±w
³\¼TÇ‾ nj /k½C»ªÇ‾ J BÇve³M Bµ¬°oTñ§A jAkíU xnBª{ nj #½AoMB®M /k®,»ª‾ S,o{ ¬k{ delocalized nj

/k{BM»ª‾ð¼UB«°nCK¼,oU #½A Rn±æ#½Anj /j±{»« ³T:o£ oS‾nj ¬°oTñ§A 16 ,cK¼,oU ºAoM
/k®{BM»«ð¼UB«°nCd,b,a

²°oÇ£ jB½p ©\eS¦î ³M ,nAj¥¼‾±Mo, eBL{Ao¼d R BL¼,oU nj /k{BM»« ²k®®,B¼eA 3oí«ð½ 9ÇBBN (2 ³®½q£ /17
#MoÇ, Ç#MoÇ, ³‾BÇ£°j k‾±¼ÇQ ³ÇM y½AqÇ:A pA oUé½oÇw ¬s¼v, A Ç#Mo, ³‾B£°j k‾±¼Q ³M y½Aq:A ,n±M ³M ¥~T« »§C

/jo¼£»«Rn±æ

(4 ³®½q£ /18
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/19oÇYA ³‾BÇ£°j k‾±¼Q oM ,»½B¼¦- b¼d« nj q¼-n ° jow /Sv¼‾ Bµ³®½q£ ¬B¼« nj c¼dæ gwBQ (¨Ak,_¼µ
/k®®,»Ç«u‾AoÇU ¤Aºj k¼§±ÇU ³‾BÇ£°j k‾±¼Q oM o¼YBU BM q¼‾ J C° Bµk¼wAoQ /k®,»« #¼w¤Aºj k¼§±U ° jnAm£»«
ð½ ,B ©Çµ ° A ©µ ³, ©¼wn»« ³\¼T‾ #½A ³M o½p Rn±æ³MR¿±~d«S,R #¼¼íU ° ³Tñ‾ °j #½A ³M ³]±UBM

/k®{BM»« o«±½oTwB½jSR]

/SwA oUnAk½BQ ºBµ¬±½ ¥¼ñzU º±w ³M ,j°n»« nBST‾A ³, n±�¬Bªµ ,»¢Tvv£S´] (4 ³®½q£ /20
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