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energy o f C aO  is  ………… .

(a ) U

(b) 2U

(c) U /2

(d ) 4U

A nsw er:

(d ) 4U

S am acheer K a lv i 1 1 th  C hem istry  C hem ica l B ond ing  S hort A nsw er

Q uestions.

Q uestio n  31 .

D efine the  fo llo w ing

1 . B o nd  o rd er

2 . H ybrid isatio n

3 . a - bo nd

A nsw er:

1 . B o nd  o rd er:

B o nd  o rd er

T he num ber o f bo nd s fo rm ed  betw een  the  tw o  bo nd ed  ato m s in  a

m o lecu le  is  ca lled  bo nd  o rd er.

2 . H ybrid isatio n :

It is  a  p ro cess o f m ix ing  o f a to m ic  o rb ita is  o f the  sam e ato m  w ith .

co m parab le  energy to  fo rm  eq ua l num ber o f new  eq u iva lent o rb ita is
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pa irs  and  lo ne  pa irs  a rc  no t sam e.

3 . B o nd  pa ir-B o nd  pa ir <  B o nd  pa ir –  Lo ne  pa ir <  Lo ne  pa ir –  Lo ne  pa ir

S o  d ue  to  the  vary ing  repu ls ive  fo rce  the  bo nd  pa irs  and  lo ne  pa irs  a re

d isto rted  fro m  regu lar geo m etry  and  o rgan ise  them selves  in  such  a

w ay that repu ls io n  w ill be  m in im um  and  stab ility  w ill be  m axim um .

4 . In  case  o f C H , there  a re  4  bo nd  pa irs  and  no  lo ne  pa ir o f e lectro ns.

S o  it rem ains  in  its  regu lar geo m etry. i.e ., te trahed ra l w ith  bo nd  ang le

109° 28 ’.

5 . H O  has 2  bo nd  pa irs  and  2  lo ne  pa irs . T here  is  la rge  repu ls io n

betw een  lp  –  lp . A ga in  repu ls io n  betw een  lp  –  bp  is  m o re  than  that o f

2  bo nd  pa irs . S o  2  bo nd s are  m o re  restric ted  to  fo rm  inverted  V  shape

(o r) bent shape m o lecu le  w ith  a  bo nd  ang le  o f 104° 35 ’.

6 . N H  has 3  bo nd  pa irs  and  1  lo ne  pa ir. T here  is  repu ls io n  betw een  lp

–  bp . S o  3  bo nd s are  m o re  restric ted  to  fo rm  pyram id a l shape w ith

bo nd  ang le  eq ua l to  107° 18 ’.

Q uestio n  34 .

E xp la in  sp  hybrid isatio n  in  B F

A nsw er:

1 . sp  hybrid isatio n  in  bo ro n  trifluo rid e  –  B o ro n  a to m  –  B . E lectro n ic

4

2

3

2
3

2
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co nfiguratio n  [H ]2s 2p .

2 . In  bo ro n , the  s  o rb ita l and  tw o  p  o rb ita ls  in  the  va lence  she ll

hybrid ises  to  generate  th ree  eq u iva lent sp  o rb ita is . T hese  3  o rb ita Is

lie  in  the  sam e xy p lane  and  the  ang le  betw een  any tw o  o rb ita ls  is

eq ua l to  120°.

3 . T he  3  sp  hybrid ised  o rb ita is  o f bo ro n  no w  overlap  w ith  the  2p

o rb ita is  o f fluo rine  (3  a to m s). T h is  overlap  takes p lace  a lo ng  the  ax is .

2
2 2

2

2
z
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w ith  sam e energy. T he  resu ltant o rb ita is  a re  ca lled  hybrid ised  o rb ita is

and  they po ssess m axim um  sym m etry  and  d efin ite  o rientatio n  in

space  so  as  to  m in im ise  the  fo rce  o f repu ls io n  betw een  the ir

e lectro ns.

3 . σ  –  bo nd :

W hen  tw o  ato m ic  o rb ita is  overlap  linearly  a lo ng  the  ax is , the  resu ltant

bo nd  is  ca lled  s igm a (σ ) bo nd .

Q uestio n  32 .

W hat is  a  p i bo nd ?

A nsw er:

P i –  bo nd :

W hen  tw o  ato m ic  o rb ita ls  overlap  s id ew ays , the  resu ltant cova lent

bo nd  is  ca lled  a  p i (π ) bo nd .

Q uestio n  33 .

In  C H , N H  and  H O, the  centra l a to m  und ergo es sp  hybrid isatio n -yet

the ir bo nd  ang les  a re  d ifferent, w hy?

A nsw er:

1 . In  C H , N H  and  H O  the  centra l a to m  und ergo es sp  hybrid isatio n .

B ut the ir bo nd  ang les  a re  d ifferent d ue  to  the  p resence  o f lo ne  pa ir o f

e lectro ns.

2 . It can  be  exp la ined  by V S E P R  theo ry. A cco rd ing  to  th is  theo ry, even

tho ugh  the  hybrid isatio n  is  sam e, the  repu ls ive  fo rce  betw een  the  bo nd

4 3 2
3

4 3 2
3
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Q uestio n  35 .

D raw  the  M .O  d iagram  fo r oxygen  m o lecu le  and  ca lcu la te  its  bo nd

o rd er and  sho w  that O  is  param agnetic .

A nsw er:

1 . E lectro n ic  co nfiguratio n  o f O  a to m  is  is  1s  2s  2P

2 . E lectro n ic  co nfiguratio n  o f O, m o lecu le  is

3 . B o nd  o rd er =  

4 . M o lecu le  has  tw o  unpa ired  e lectro ns , hence  it is  param agnetic .

Q uestio n  36 .

D raw  M O  d iagram  o f C O  and  ca lcu la te  its  bo nd  o rd er.

2

2 2 4
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S chro d inger w ave  eq uatio n  is  to o  co m plex , a  m o st co m m o n m etho d

linear co m binatio n  o f a to m ic  o rb ita is  (LC A O ) is  used  to  o bta in  w ave

functio n  fo r m o lecu lar o rb ita ls .

2 . A to m ic  o rb ita is  a re  represented  by w ave  functio ns  ψ . C o nsid er tw o

ato m ic  o rb ita ls  represented  by the  w ave  functio ns  ψ  and  ψ  w ith

co m parab le  energy that co m bines to  fo rm  tw o  m o lecu lar o rb ita ls .

3 . O ne  is  bo nd ing  m o lecu lar o rb ita i (ψ  bo nd ing) and  the  o ther is  anti-

bo nd ing  m o lecu lar o rb ita l (ψ  an ti-bo nd ing).

4 . T he  w ave  functio n  fo r m o lecu lar o rb ita is , ψ  and  ψ  can  be  o bta ined

by the  LC A O  as  sho w n be lo w :

ψ  =  ψ  +  ψ

ψ  =  ψ  –  ψ

5. T he  fo rm atio n  o f bo nd ing  m o lecu lar o rb ita l can  be  co nsid ered  as

the  resu lt o f co nstructive  in terference  o f the  a to m ic  o rb ita is  and  the

fo rm atio n  o f anti-bo nd ing  m o lecu lar o rb ita l can  be  the  resu lt o f the

d estructive  in terference  o f the  a to m ic  o rb ita is .

6 . T he  fo rm atio n  o f tw o  m o lecu lar o rb ita ls  fro m  tw o  is  o rb ita ls  is  sho w

belo w.

C o nstructive  in teractio n :

T he  tw o  is  o rb ita ls  a re  in  phase  and  have  the  sam e s igns.

A B

A B

bo nd ing A B

anti-bo nd ing A B
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D estructive  in teractio n :

T he  tw o  is  o rb ita ls  a re  o ut o f phase  and  have  o ppo site  s igns

Q uestio n  38 .

D iscuss the  fo rm atio n  o f N  m o lecu le  us ing  M O  T heo ry.2
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A nsw er:

1 . E lectro n ic  co nfiguratio n  o f C  a to m : 1s  2s  2p

E lectro n ic  co nfiguratio n  o f O  a to m : 1s  2s  2p

2 . E lectro n ic  co nfiguratio n  o f C O  m o lecu le  is : σ1s  σ*1s  σ2s  σ*2

π2p  π2p  σ2p

3. B o nd  o rd er 

4 . M o lecu le  has  no  unpa ired  e lectro n , hence  it is  d iam agnetic .

Q uestio n  37 .

W hat d o  yo u  und erstand  by L inear co m binatio n  o f a to m ic  o rb ita is  in

M O  theo ry?

A nsw er:

L inear co m binatio n  o f a to m ic  o rb ita is  (LC A O ):

1 . T he  w ave  functio ns  fo r the  m o lecu lar o rb ita is  can  be  o bta ined  by

so lv ing  the  S chro d inger w ave  eq uatio n  fo r the  m o lecu le . S ince  so lv ing
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A nsw er:

1 . E lectro n ic  co nfiguratio n  o f N  a to m  1s  2s  2p .

2 . E lectro n ic  co nfiguratio n  o f N , m o lecu le  is : σ1s  σ*1s  σ2s  σ*2

π2p  π2p  σ2p

3. B o nd  o rd er 

4 . M o lecu le  has  no  unpa ired  e lectro ns hence , it is  d iam agnetic .

Q uestio n  39 .

W hat is  d ipo le  m o m ent?

A nsw er:

1 . T he  po larity  o f a  cova lent bo nd  can  be  m easured  in  te rm s o f d ipo le

m o m ent w h ich  is  d efined  as : µ  =  q  x  2d , w here  µ  is  the  d ipo le  m o m ent,

q  is  the  charge , 2d  is  the  d istance  betw een  the  tw o  charges.

2 . T he  d ipo le  m o m ent is  a  vecto r q uantity  and  the  d irectio n  o f the

d ipo le  m o m ent po in ts  fro m  the  negative  charge  to  po sitive  charge .
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4. O

A nsw er:

1 . N O

2. S O

3. H N O

4. O

Q uestio n  42 .

E xp la in  the  bo nd  fo rm atio n  in  B eC l  and  M gC l . B eC l  bo nd  fo rm atio n :

A nsw er:

1 . E lectro n ic  co nfiuratio n  o f B e(Z  =  4 ) is  1s  2s  and  e lectro n ic

co nfiguratio n  o f C l (Z  =  17) is  1s  2s  2p  3s  3p .

2 . B ery llium  has 2  e lectro ns in  its  va lence  she ll and  ch lo rine  a to m s (2 )

have  7  e lectro ns in  the ir va lence  she ll.
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3. B y lo s ing  tw o  e lectro ns , B ery llium  atta ins  the  inert gas  co nfiguratio n

o f H e lium  and  beco m es a  d ipo sitive  catio n , B e  and  each  ch lo rine

ato m  accepts  o ne  e lectro n  to  beco m e (C l ) un inegative  an io n  and

atta ins  the  stab le  e lectro n ic  co nfiguratio n  o f A rgo n .

4 . T hen  B e  co m bine  w ith  2C l  io ns  to  fo rm  an  io n ic  crysta l in  w h ich

they a re  he ld  to gether by e lectro static  a ttractive  fo rces.

5 . D uring  the  fo rm atio n  o f 1  m o le  o f B eC l , the  am o unt o f energy

re leased  is  –  468  kJ/m o l. T h is  favo urs  the  fo rm atio n  o f B eC l, and  its

stab ilisa tio n .

M gC I  bo nd  fo rm atio n :

1 . E lectro n ic  co nfiguratio n  o f M g (z  =  12) is  1s  2s  2p  3s .

E lectro n ic  co nfiguratio n  o f C l (z  =  17) is  1s  2p  3p  3p

2 . M agnesium  has 2  e lectro ns in  its  va lence  she ll and  ch lo rine  has  7

e lectro ns in  its  va lence  she ll.

3 . B y lo s ing  tw o  e lectro ns , m agnesium  atta ins  the  inert gas

co nfiguratio n  o f N eo n  and  beco m es a  d ipo sitive  catio n  (M g ) and  tw o

ch lo rine  a to m s accept these  e lectro ns to  beco m e tw o  un inegative

an io ns [2C l ] by a tta in ing  the  stab le  inert gas  co nfiguratio n  o f A rgo n .

4 . T hese  io ns , M g  and  2C l  co m bine  to  fo rm  an  io n ic  crysta l in  w h ich

they a re  he ld  to gether by e lectro static  a ttractive  fo rces.
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3. T he  un it o f d ipo le  m o m ent is  C o u lo m b m etre  (C  m ). It is  usua lly

expressed  in  D ebye  un it (D ).

4 . 1  D ebye  =  3 .336  x  10  C m

Q uestio n  40 .

L inear fo rm  o f carbo n  d iox id e  m o lecu le  has  tw o  po lar bo nd s. yet the

m o lecu le  has  zero  d ipo le  m o m ent, w hy?

A nsw er:

1 . T he  linear fo rm  o f carbo n  d iox id e  has zero  d ipo le  m o m ent, even

tho ugh  it has  tw o  po lar bo nd s.

2 . In  C O , there  a re  tw o  po lar bo nd s [C  =  O ], w h ich  have  d ipo le

m o m ents  that a re  eq ua l in  m agn itud e  but have  o ppo site

d irectio n .

3 . H ence the  net d ipo le  m o m ent o f the  C O  is  µ  =  µ  +  µ  =  µ  + ( –

µ ) =  0

4 . 

5 . In  th is  case  

Q uestio n  41 .

D raw  the  Lew is  structures  fo r the  fo llo w ing  spec ies .

1 . N O

2. S O

3. H N O

-3 0

2

2 1 2 1

1
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5. T he  energy re leased  d uring  the  fo rm atio n  o f 1  m o le  o f M gC l  is  –

783  kJ/m o le . T h is  favo urs  the  fo rm atio n  o f M gC I  and  its  s tab ilisa tio n .

Q uestio n  43 .

W hich  bo nd  is  s tro nger o r π? W hy?

A nsw er:

σ  bo nd  is  s tro nger than  π  bo nd . A  s igm a bo nd  is  fo rm ed  by head -o n

overlapp ing  o f o rb ita l is  m o re  effective . H ence it is  a  s tro nger bo nd .

B ut p i bo nd s are  fo rm ed  by s id ew ise  overlapp ing  o f o rb ita ls . T he

sid ew ise  overlapp ing  o f o rb ita ls  is  less  effective  than  head -o n

overlapp ing . H ence it is  a  w eaker bo nd .

Q uestio n  44 .

D efine bo nd  energy.

A nsw er:

B o nd  energy:

B o nd  energy (o r) B o nd  entha lpy is  d efined  as  the  m in im um  am o unt o f

energy req u ired  to  b reak o ne  m o le  o f a  bo nd  in  m o lecu les  in  the ir

gaseo us sta te . T he  un it o f bo nd  energy is  kJ  m o l

Q uestio n  45 .

H yd ro gen  gas is  d ia to m ic  w hereas inert gases are  m o no ato m ic  –

exp la in  o n  the  bas is  o f M O  theo ry.

A nsw er:

1 . H yd ro gen  gas is  d ia to m ic . A cco rd ing  to  M O  theo ry. w h ich  is  based

2
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2. E xam ple  –  H F  –  H yd ro gen  fluo rid e :

T he  e lectro negativ ities  o f hyd ro gen  and  fluo rine  o n  P au ling ’s sca le  a re

2 .1  and  4  respective ly. It m eans that fluo rine  a ttracts  the  shared  pa ir o f

e lectro ns approxim ate ly  tw ice  as  m uch  as  hyd ro gen  w h ich  lead s to

partia l negative  charge  o n  the  fluo rine  a to m  and  partia l po s itive

charge  o n  hyd ro gen  a to m . H ence , the  H  –  F  bo nd  is  sa id  to  be  a  po lar

cova lent bo nd .

Q uestio n  47 .

C o nsid ering  x -ax is  as  m o lecu lar ax is , w h ich  o ut o f the  fo llo w ing  w ill

fo rm  a  s igm a bo nd .

1 . 1s  and  2p

2 . 2p  and  2p

3 . 2p  and  2p

4 . 1s  and  2P

A nsw er:

A lo ng  X-ax is  as  m o lecu lar ax is , o n ly  2p  and  2p  can  fo rm  a  s igm a bo nd

Q uestio n  48

E xp la in  reso nance w ith  reference  to  carbo nate  io n

y

x x

x z

z
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1. Fo r the  above  structure , w e  can  d raw  tw o  ad d itio na l lew is  structures

by m oving  the  lo ne  pa irs  fro m  the  o ther tw o  oxygen  a to m s O  and  O .

and  thus creating  th ree  s im ila r s tructures  in  w h ich  the  re la tive  po sitive

o f the  a to m s are  sam e.

2 . T hey o n ly  d iffe r in  the  po sitio n  o f bo nd ing  and  lo ne  pa ir o f e lectro ns.

S uch  structures  a re  ca lled  reso nance structures  and  th is  pheno m eno n

is  ca lled  reso nance.

3 . It is  ev id ent fro m  the  experim enta l resu lts  that a ll carbo n-oxygen

bo nd s in  carbo nate  io n  a re  eq u iva lent. T he  actua l s tructure  o f the

m o lecu le  is  sa id  to  be  a  reso nance hybrid , an  average  o f these  3

reso nance fo rm s. T he  fo llo w ing  structure  g ives  a  q ua lita tive  id ea

abo ut the  co rrect s tructure  o f C O  (carbo nate) io n .

B C
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o n  q uantum  m echan ics  H  m o lecu le  can  be  represented  in  te rm s o f

the  fo llo w ing  d iagram  ca lled  M .O. d iagram .

H  –  H . i.e .. H  m o lecu le  has  tw o  ato m s w hich  are  co nnected  by 1  σ

bo nd . S o  it is  d ia to m ic .

2 . B ut in  the  case  o f inert gases. the  va lence  she ll is  fu lly  fi lled  i.e .. an

o ctet (8  e lectro ns) (o r) d up let (2  e lectro ns) in  case  o f H e lium , d ue  to

w hich  they a re  in  m o no ato m ic  sta te  and  rem ain  stab le . S o  they d o  no t

co m bine  w ith  any a to m  (ne ither o f sam e o r o f d iffe rent e lem ents). D ue

to  th is  they d o  no  ex ist in  d ia to m ic  sta te  and  a lw ays ex ist in  m o no  –

ato m ic  sta te .

Q uestio n  46 .

W hat is  P o lar C ova lent bo nd ? E xp la in  w ith  exam ple .

A nsw er:

1 . If a  cova lent bo nd  is  fo rm ed  betw een  ato m s having  d ifferent

e lectro negativ ities . the  a to m  w ith  h igher e lectro negativ ity  w ill have

greater tend ency to  a ttract the  shared  pa ir o f e lectro ns to w ard s itse lf

than  the  o ther a to m . A s a  resu lt, the  c lo ud  o f shared  e lectro n  pa ir gets

d isto rted  and  po lar cova lent bo nd  is  fo rm ed .
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Q uestio n  49 .

E xp la in  the  bo nd  fo rm atio n  in  e thylene  and  acety lene .

A nsw er:

B o nd ing  in  E thylene , C H

1. B o nd ing  in  e thylene  can  he  exp la ined  by hybrid isatio n  co ncept.

2 . T he  va lency o f carbo n  is  4 . T he  e lectro n ic  co nfiguratio n  o f carbo n  is

1s  2s  2p  2p  2p . O ne  e lectro n  fro m  2s o rb ita l is  p ro m o ted  to

2p . o rb ita l in  the  exc ited  sta te  to  satisfy  the  va lency o f carbo n .

3 . In  e thylene  bo th  the  carbo n  a to m s und ergo  sp  hybrid isatio n

invo lv ing  2s , 2p  and  sp  o rb ita ls  resu lting  in  3  eq u iva lent sp

hybrid ised  o rb ita ls  ly ing  in  the  X Y  p lane  a t an  ang le  o f 120  to  each

o ther. T he  unhybrid ised  2p  o rb ita l lies  perpend icu lar to  the  xy p lane.

2 4

2 2
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3. O ne o f the  tw o  sp  hybrid ised  o rb ita ls  o f each  carbo n  a to m  linearly

overlaps  w ith  each  o ther resu lting  in  the  fo rm atio n  o f a  C  –  C  s igm a

bo nd . T he  o ther sp  hybrid ised  o rb ita l o f bo th  carbo n  a to m s linearly

overlap  w ith  the  tw o  is  o rb ita ls  o f tw o  hyd ro gen  a to m s lead ing  to  the

fo rm atio n  o f o ne  C  –  H  s igm a bo nd  o n  each  carbo n  a to m .

4 . T he  unhybrid ised  2p  and  2p  o rb ita ls  o f each  carbo n  a to m  overlap

s id ew ays. T h is  la tera l overlap  resu lts  in  the  fo rm atio n  o f tw o  p i bo nd s.

(p  –  p ) and  (p  –  p ) betw een  the  tw o  carbo n  a to m s.

Q uestio n  50 .

W hat type  o f hybrid isatio ns  are  po ssib le  ¡n  the  fo llo w ing  geo m eteries?

1 . o ctahed ra l

2 . te trahed ra l

3 . sq uare  p lanar.

A nsw er:

y z

y y z z
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1. O ctahed ra l geo m etry  is  po ss ib le  by sp d  (o r) d sp

hybrid isatio n .

2 . Tetrahed ra l geo m etry  is  po ss ib le  by sp  hybrid isatio n .

3 . S q uare  p lanar geo m etry  is  po ss ib le  by d sp  hybrid isatio n .

Q uestio n  51 .

E xp la in  V S E P R  theo ry. A pp ly ing  th is  theo ry to  p red ict the  shapes o f F

and  S F .

A nsw er:

V S E P R  theo ry:

1 . T he  shape o f the  m o lecu les  d epend  o n  the  num ber o f va lence  she ll

e lectro n  pa ir a ro und  the  centra l a to m .

2 . T here  a re  tw o  types o f e lectro n  pa irs  nam ely, bo nd  pa irs  and  lo ne

pa irs .

3 . E ach  pa ir o f va lence  e lectro ns aro und  the  centra l a to m  repe l each

o ther and  hence  they a re  lo cated  as  fa r aw ay as  po ssib le  in  th ree

d im ensio na l space  to  m in im ise  the  repu ls io n  betw een  them .

4 . T he  repu ls ive  in teractio n  betw een  the  d ifferent types o f e lectro n

pa irs  is  in  the  fo llo w ing

o rd er:

3 2 2 3

3

2
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4. O ne o f the  sp  hybnd ised  o rb ita ls  o f each  carbo n  a to m s ly ing  a lo ng

the  X  –  ax is  linearly  overlaps  w ith  each  o ther resu lting  in  the  fo rm atio n

o f C  –  C  s igm a bo nd . T he  o ther tw o  sp  hybrid ised  o rb ita ls  o f bo th

carbo n  a to m  linearly  overlap  w ith  the  fo ur is  o rb ita ls  o f fo ur hyd ro gen

ato m s lead ing  to  the  fo rm atio n  o f tw o  C  –  H  s igm a bo nd s o n  each

carbo n  a to m .

5 . T he  unhybrid ised  2p  o rb ita l o f bo th  carbo n  a to m s can  overlap  o n ly

s id ew ays as  they a re  no t in  the  m o lecu lar ax is . T h is  la tera l overlap

resu lts  in  the  fo rm atio n  o f a  p i bo nd  betw een  the  tw o  carbo n  a to m s.

B o nd ing  in  acety lene  (C H ):

1 . T he  e lectro n ic  co nfiguratio n  o f va lence  she ll o f carbo n  a to m  in  the

gro und  sta te  is  [H e] 2s  2p  2p . O ne  e lectro n  fro m  2s o rb ita l is

p ro m o ted  to  2p  o rb ita l in  the  exc ited  sta te  to  satisfy  the  va lency o f

carbo n .

2 . In  acety lene  m o lecu le , bo th  the  carbo n  a to m s are  in  sp  hybrid ised

state . T he  2s  and  2p  o rb ita ls  resu lting  in  tw o  eq u iva lent sp  hybrid ised

o rb ita ls  a re  fo rm ed  ly ing  in  a  stra ight line  a lo ng  the  X  –  ax is . T he

unhybrid ised  2p , and  2p  o rb ita is  lie  perpend icu lar to  the  X-ax is .
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5. T he  lo ne  pa ir o f e lectro ns are  lo ca lised  o n ly  o n  the  centra l a to m  and

in teract w ith  o n ly  o ne  nuc leus w hereas the  bo nd  pa irs  a re  shared

betw een  tw o  ato m s and  they in teract w ith  tw o  nuc le i. B ecause  o f th is ,

the  lo ne  pa irs  o ccupy m o re  space  and  have  g reater repu ls ive  po w er

than  the  bo nd  pa irs  in  a  m o lecu le .

IF :

It is  an  A B  type  m o lecu le . T h is  m o lecu le  has  7  bo nd  pa ir o f e lectro ns

and  no  lo ne  pa ir o f e lectro ns. D ue  to  bo nd  pa ir-bo nd  pa ir in teractio n  o f

e lectro ns , IF  has  pentago na l b ipyram id a l shape.

S F :

It is  an  A B  type  m o lecu le . T h is  m o lecu le  has  6  bo nd  pa irs  o f e lectro ns

and  no  lo ne  pa ir o f e lectro ns. D ue  to  bo nd  pa ir-bo nd  pa ir in teractio n  o f

e lectro ns , S F  has o ctahed ra l shape.

Q uestio n  52 .

C O  and  H O  bo th  a re  tria to m ic  m o lecu les  but the ir d ipo le  m o m ent

va lues  are  d ifferent. W hy?
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B o nd  o rd er =  2 .5 , 

N (15  e lectro ns)

S o  N  has the  h ighest bo nd  o rd er.

Q uestio n  54 .

E xp la in  the  cova lent character in  io n ic  bo nd .

A nsw er:

1 . Io n ic  co m po und s like  lith ium  ch lo rid e  sho w s cova lent character and

it is  so lub le  in  o rgan ic  so lvents  such  as  e thano l.

2 . T he  partia l cova lent character in  io n ic  co m po und s can  be  exp la ined

o n  the  bas is  o f a  pheno m eno n ca lled  po larisatio n .

3 . In  an  io n ic  co m po und , there  is  an  e lectro static  a ttractive  fo rce

betw een  the  catio n  and  an io n . T he  po sitive ly  charged  catio n  a ttract

the  va lence  e lectro ns o f an io n  w h ile  repe lling  the  nuc leus.

T h is  cause  a  d isto rtio n  in  the  e lectro n  c lo ud  o f the  an io n  and  its

e lectro n  d ensity  d rills  to w ard s the  catio n , w h ich  resu lts  in  so m e

sharing  o f va lence  e lectro ns betw een  these  io ns. T hus , a  partia l

cova lent character is  d eve lo ped  betw een  them . T h is  pheno m eno n is

ca lled  po larisatio n .

4 . T hus d ue  to  po larisatio n , io n ic  co m po und s sho w s cova lent

character.
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Q uestio n  55 .

D escribe  Fa jan ’s ru le .

A nsw er:

(i) To  sho w  greater cova lent character, bo th  the  catio n  and  an io n

sho u ld  have  h igh  charge  o n  them . T he  h igher the  po sitive  charge  o n

the  catio n , g reater w ill be  the  a ttractio n  o n  the  e lectro n  c lo ud  o f the

an io n . S im ila rly  h igher the  m agn itud e  o f negative  charge  o n  the  an io n ,

g reater is  its  po larisab ility. H ence , the  increase  in  charge  o n  catio n  o r

in  an io n  increases the  cova lent character.

Let us  co nsid er th ree  io n ic  co m po und s a lum inum  ch lo rid e ,

m agnesium  ch lo rid e  and  so d ium  ch lo rid e . S ince  the  charge  o f the

catio n  increase  in  the  o rd er N a  <  M g  <  A l  the  cova lent character

a lso  fo llo w s the  sam e o rd er N aC l <  M gC l  <  A lC l .

(ii) T he  sm alle r catio n  and  la rger an io n  sho w  greater cova lent

character d ue  to  the  g reater extent o f po larisatio n . L ith ium  ch lo rid e  is

m o re  cova lent than  so d ium  ch lo rid e . T he  s ize  o f L i  is  sm alle r than

N a  and  hence  the  po lariz ing  po w er o f L i  is  m o re . L ith ium  io d id e  is

m o re  cova lent than  lith ium  ch lo rid e  as  the  s ize  o f I  is  la rger than  the

C l . H ence  I  w ill be  m o re  po larized  than  C l  by the  catio n , L i .

(iii) C atio ns  having  ns  np  nd  co nfiguratio n  sho w  greater po lariz ing

po w er than  the  catio ns  w ith  ns  np  co nfiguratio n . H ence , they sho w

greater cova lent character. C uC l is  m o re  cova lent than  N aC l.
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A nsw er:

1 . L inear fo rm  o f carbo n  d iox id e  has zero  d ipo le  m o m ent. In  C O  the

d ipo le  m o m ent o f tw o  po lar bo nd s are  eq ua l in  m ag iitud e  but have

o ppo site  d irectio n . H ence , the  net d ipo le  m o m ent o f the  C O  m o lecu le

is

µ  =  µ  +  µ

µ  =  µ  +  (- µ ) =  0

In  th is  case

2 . B ut in  the  case  o f w ater, net d ipo le  m o m ent is  the  vecto r sum  µ  +

µ  as  fo llo w s:

D ipo le  m o m ent in  w ater is  fo und  to  be  1 .85  D.

3 . C O  and  H O  bo th  a re  tria to m ic  m o lecu les  but the ir d ipo le  m o m ent

va lues  are  zero  and  1 .85  D  respective ly.

Q uestio n  53 .

W hich  o ne  o f the  fo llo w ing  has h ighest bo nd  o rd er? N , N  o r N  ?

A nsw er:

N  (14  e lectro ns)

B o nd  o rd er =  3 , 

N  (13  e lectro ns)

2

2

1 2

1 1

1

2

2 2

2 2
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–
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