Chemical Bonding-Il 7 ﬂ—

CHEMICAL BONDING-2

EXERCISE # 1

PART = | (9T - )

D-3. (1) NazS203 (Sodium thiosulphate).
2x1+2x+3x(-2)=0.
(+2) + 2x + (-6) = 0.
2x = (+6) + (-2).
2x =+ 4.
X = + 2. (average oxidation number).
(2 Na>S406 (Sodium tetra-thionate)
2x(+1) +4x+6x (—2)=0.
Ax = (+12) + (-2).
4x = +10.

10 5
X =+ 7 =+73. (average oxidation number).

3) H>SOs (Caro's acid)

2x(+]) +x+2x(-1)+2x(-1)+3x(-2)=0.

(+2) + x + (=2) + (-6) = 0.

X = +6. (average oxidation number).
(4) H2S,0s (Marshal's acid).

2x (+1) +2x+2 x (-1) + 6 x (-=2) = 0.

(+2) + 2x + (-2) + (-12) = 0.

2x = +12.

X = +6. (average oxidation number).
(5) H2S,07 (Pyro sulphuric acid).

2x(+1) +2x +7 x (-2)=0.

(+2) + 2x = + 14.

2x = (+14) + (-2).

2x = +12.

X = + 6.(average oxidation number).
(6) Sg (Crown sulphur).

Oxidation no. of element in homogeneous molecule will be zero.
@) HNO, (Peroxynitric acid)

+1+x+2x%x(-1)+2x(-2)=0.

X = (+6) + (-1).

X = +5.
(8) C30; (Carbon suboxide)

3x+2x(-2)=0.

3x=+4.
X =4/3.

(9) 0504 (Osmium tetra oxide)
X+4x(=2)=0.
X = +8.

(20) PH; (phosphene)
X+3x(+1)=0.
x=-3.

(11)  CrO4* (cromate ion)
X+4x(=2)=-2.
X = (+8) +(-2).
X=+6.

(12)  Cry07* (dichromate ion)
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A-2.

(13)

(14)

(15)

(16)

(17)

(18)

2xX+7x%x(=2)==2.
2x = (+14) + (-2).
2x =+ 12.
X=+6.
CrO2Cl; (cromyl chloride)
X+2x(=2)+2x(-1)=0.
X+ (-4)+(-2)=0
X= +6.
CrOs (chromium per oxide)
X+4x(-1)+1x(-2)=0.
X=+6.
Na;HPO, (disodium hydrogen phosphate)
2x+1)+(-1)+x+4x(-2)=0.
(+2) + (+1) +x + (-8) =0
X = (+8) + (3)
X = +5.
FeS, (Ferrous disulphide or Fool's gold or Iron pyrite)
Xx+2x-1=0.
X =+2.
CeH1206 (Glucose or Fructose)
6xx+12x(1)+6x%x(-2)=0
6x + (+12) + (-12) =0
X = 9 =
6
NHsNO3z (Ammonium nitrate)
NH4NOs — [NH4]* [NOs]-.
NH4*
X+4 x (+1) = +1.
x=-=3.
NO3z~
X+3x(=2)=-1.
X=+5.

PART — Il (9T - 1I)

To have minimum repulsions, the two lone pair occupy the trans positions in octahedral geometry.

7 9fa®Hyu & fo S TaTal e[ g Aehad saradl § faue Rfd (trans positions) # & E |

Q | (i) [N:KIzN]Z’
g | sp

|/CI

(iii) PCls (s) exists as [PCla]* and [PCle]", I/ | \C|

(iv) LCls() == [ICL]* + [ICla]-

Cl
sp’d’

+
I
c” ¢

3

Sp

self ionisation
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A-3.

A-4.

A-5.

QA F
| (ii) [N=K|=N]27
ﬁ | sp
F
Cl -
CI | /CI
(iii) PCls (s) @1 31 [PCla]* 31k [PCle]-, o | \Cl CaR R
Cl
sp’d’
+

(iv) LCle(f) =——=[ICl]* + [ICla]- Q 0

cr” \
sp’
ECRHCIDE G|
0 F
FN |
:CIKOF  sp’d but see-saw shape £ ?Q see-saw
F F
o
O F
F\éG aSRSIEAG
C>Z§§Fsﬁdmﬂqﬁqﬁmqﬁ > ( )
F

(A) BFz(sp?) + F- —— BF4 (sp?d).
(C) 2 S02 (sp?) + 02— 2 SO3(sp?)

QO

o)
H NH

(B) NHs (sp®) + H* —— NHa* (sp®)
(D) H2Q (sp®) + H* — Hs0" (sp®)

(B) @l D Number of bond pairs around | = 2; Number of lone pairs around | = 3

(©)

I$€rmﬁaﬁ¥a’ugm‘ia%ﬁ@1=2;lzﬁaﬁsﬁ?@mﬁw=3

T~

7

0
)\F\

Q0

S
NGRS
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A-6.

(A) XeOs is trigonal pyramid.
(C) PCls is trigonal bipyramidal.

F\Q/F F\Q/T‘ square pyramidal.
e/ (|l N S | ¢

BA: (A XeOs By fRfas 2

(B) IOF4* is see-saw.

+

(B) IOF4* @1 =51 ammaafcl (see-saw) B |

F\Q F
e/ g A

(C) PCls o fgfiRfasa 2
e/ |F A

-+
=O0=N-Cl & N2O=N=N=0O

B-2. ; NOCI
N
B-3. & “F
sp sp
B-4. XeF7* spéd?
PCls* sp?
SFs spéd?
PF4* sp?
F F
| lo
B-5. F- B\F F~ B\\FF
sp’ sp’
102°
C-1. A
(A) \ 141 )1 -
114°
(B) ?15_ N—O Bond angle is 180° because of sp hybridisation of nitrogen.
pm
(3¢ PIUT 180° B, Fifh ATSEISTH BT HHIUI sp & |)
102°
H
©) \{Ds
O—+Ny,
(\e
11 O
NeN:
(D) \>
134°
C-2.  Central atom is sp hybridized and It is linear molecule.
DT YRATY] sp AHRT & TAT T8 I (linear) A7 2 |
C-3.  As the electronegativity of central atom increases the bond angle increases due to repulsion between

bond pair and bond pair as bond pairs are more close to the central atom.

Rdzézwﬁhﬁﬁm

A : 99 W — 99 H S 7Y URPYY B SR dwig WA B AT BT A 967 UR GY DI Bl A

Joa1 ® RN 99 I d=F IRAT] & 7S e B T |

Due to absence of lone pair on N in NHa*,Ip—Ip, or Ip —bp repulsion is not there.

NH4* 5 N TR lone pair @ SulRefy & &R Ip—Ip AT Ip —bp Ffwyor &t Bram B |

C-4.

/\
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C-5.  As per Drago's rule
ST 99 & gER

D-3. Refer to the text.

(J X

[Si;0]

SO by

General formula of cyclic silicates is [Sin Osn]2™ (FhI RAelide &1 FERE A [Sin Ozn]>™ )

D-4.
(L0
[Si.O..]"
<109°28’
|
© 4
O 120 o

\Va ]

1 <—Sp

© /||\

(square pyram|dal)

\n _F
(D) /®\<—F sp’d’

(square pyramidal)

PART — Il (T - Il

~

(B) _Kr <109%8 i.e., 90°

F F

(D) N
7 E@F
F

CI<—s_‘

bent

Se<—sp’

N
0O F

(trigonal pyramid)

F

Q|

sp’d ——>Xe=—0

¢/ |
T- shgped

\l/

(square pyramidal)

®
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/
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Bel. (A) ;
a '|: sp’d F F
i B T8 g2 (@)
o,\IF '|
swa—)1 <D Ses—sp’
®) & A
F F o F
o1 amaf EEILICRENGS )
F F 7
NV —\ |
[ «—spd i ——— Xe —
© I\ ' -
0 F
(@R REER) T-3TaRfar
o) I
F || F Fe | F
\ / 342 ~ pd 32
© /ée\—': sp’d - /5r\<—F sp’d
CRIENEENENID)! (@R fIRFER)
O\P/ O\P/ ° o o
I |
3. (A) HO c|) (L\OH (B)H—O—ﬁ—O—ﬁ—O—H
Np~ O O
7\
O OH
O O
ﬁ I |
P P
(©) H—O—E—(S)z— ~O-H (D) H/|\o/|\H
OH OH
EXERCISE # 2
PART — | (AT - 1)
1. Both PO43° & SO32° have hybridisation sp?
PO43 g SO32° {HI &1 FHIUT sp3 R |
2. (a) Electronic configuration of boron in ground state is 1s22s22p?.
2s 2p
sok:l ][] ]
sp’ hybridisation
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(b) Electronic configuration of nitrogen in ground state is 1s22s22p?2.
2s 2p

ns: {1, 1T 1]

sp® hybridisation
(c) Electronic configuration of phosphorus in ground state is 1522s22p63s23p°.
3s 3p

o [ 1] [1T111

sp’ hybridisatian
(d) Electronic configuration of boron in ground state is 1s22s2.
2s 2p

BeFz: | /] /

sp hybridisation
(a) 3MTeT TARAT H IRIF BT golagi=d AT 1522522pt 2 |

.- 2p.
BCIs: | ] 111
sp’ "R
(b) 3TTeT JaRAT H YIS BT goraei-ie A= 1522522p3 B |
2s 2p
nes: L[] 1]
sp’ daRd
(C) BTEHIRA BT ATeT ITARAT H Foideid JIMAAINT 1522522p63s23p2 ¥ |
__3_s__ 3p
Pl L 111 1] 1
o sp’ &R
(d) SRIT BT ATer 3raRAT H gerdgiip AT 152252 B |
25 . 2p
BeF; : /l /|
spewRa

A fact, to be remembered.
T ded, IS I |

A fact, to be remembered.
Udh Ty, I I |

T shape geometry is possible in sp3d hybridisation which indicates presence of two lone pairs in MXa.

spid HHRUT H FHAIRIT SfAfA T-agfd & o f6 MXs # <1 garast gt &) SuRefy &1 gl 2|

Cl Cl
& i o i
F /Spa\ F C'/Spa: Cl o —T—osr F /Spa\F cr Sp;d Cl—T—Br
(Linear) (X&)
(Pyramidal)  (T-shaped) (Frfafe) (T-3mmpfay)

/\
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QY N ENOE

1
(A) /S\ (B) i / Kr\F (©) ol /O\C|

F °F

9. H2S — No hybridisation bond angle ~ 93°
NHs — Pyramidal 104.5°
CHa — Tetrahedral 109°28'
BF3 — Triaganalplaner 120°
H2S — B3 HHIOT T&1 §8 DIV ~ 93°
NHs — fiRfafea 104.50
CHq — Ig¥heTaig 109°28'
BF3 — f3rp1ofi wwdeia 120°

10. In sp3d hybridisation (triogonal bipyramidal) the axial and equitorial bonds are different.

spd H&HR0T (i fgfiRfad) # s 9 fagada 99 =1 8 2 |

@ .
11. O=N=0 Bond order (§¢ ) = 2
®0-N=0 Bond order (¢ %H)= 1.5
12. Due to small size of nitrogen, the Ip—Ip repulsion is more than that in P. Hence statement B is correct
Sol. ECINH & BIC AMHR B BRI, [p—Ip IRIHTT P 3rfde =Biar | 31 (B) $UF 9 © |
13. (A) Is anion of borax and does not contain any peroxide in it.

IE IREF BT RUMIT & 3R 98 BIs URIaaIss T8 8l & |

Oxn O 0 3

S S S
4| |% P
O\S/O A
TT-AT
AN
O O

14.

0 O

15. Hybridisation is sps.
Sp3 FHIT & |

s’ .
S S P

| ]
E\E/.P.

16. Hybridization of 2px and 2py does not take place without s-orbital.
S-BEH B a1 2p« TAAT 2py HEDHI & ABRT &I &Il |
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17. The correct formula of borax is Naz[B4Os(OH)4]. 8H20. The structure of anion is :

(ARFE BT FE A Naz[BsOs(OH)4]. 8H20 & FURIA &I a1 4 B )

OH

BOSp

S \ N

OH-B
N
~ &
bit

PART — Il (91T - 1)

3. No. of = bond (n-g&f @ e
XeOF2 1
XeOzF4 2
XeO3 3
XeOa 4
XeOszF2 3
XeOFa 1
XeOz2F2 2
(0]
l:l,
107\ lO:
| O\ |
4. P4O10 O:||3 /O ||3
Q—p—0:
]
(@]
0 10
5 Na® O—S—S—S—S—O Na’ HO-S—S-OH
0 | Il +3
(0] (0]
+5 +5 hS)
X=5 y=2

value of x x yis =5 x 2 =10

o/ P\
o e\ N\
\O_P/_—O/
PART — Il (AT - 1)
1. It is the orbital that undergo hybridisation and not the electrons. For example, for orbitals of nitrogen

atom (2s® Zp}( 2p§, 2p§) belonging to valency shell when hybridise to form four hybrid orbitals, one of

which has two electrons (as before) and other three have one electron each. It is not necessary that
only half filled orbitals participate in hybridisation. In some cases, even filled orbitals of valence shell

take part in hybridisation.
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/\ g

B, BED, AHRO W AN o € A b gerasiv| SEERV & Y, SO WA & (2% 2py 20y 2p;) BETD
TATSN BIY A Gafd 8 O IR GHRI PeTd 991 & oIy FHR Bl & o 398 9 Uh § Tl goldeid
(UE areln) Tl o= AWl H B Yh—UF Ioldeld © | g AAIS el © [ AH9 § wad g gRd
FeIH B 9N o | HB RN 3, ool ®rer & qof gRa wers W Faxor § 9 o § |
2. H.C=CH-C=CH
sp?>  sp® sp sp
F I - +
. |
s oo Suo Qg QP
~N
F J | RN
el 9 L)
N N l!l
4. (A) / Ny H/||_|\H H” | H
sp’ bent) sp’ (trigonal pyramidal) sp’ (tetrahedral)
- .. [ H 1+
Q- :
g (A) H/|L\H 4~ I H
sp (échr) sp’ (Braria fivfied) sp’ (TTTHAD )
5. B and C = Drago's rule, ICls
BIC=>sMfmada  IChs
O 0 6
8. N2Os N\ +4/ CrOs ‘ \C ‘
SN-0-0-NT PN
(@] ] O O
l+5 o H 0
- +6l] ||
HsPOs H\o/ I|3 \O/ H2S20s H—O—S—O—O—S—O—
o) Il Il
NH
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/

PART = IV (91T - IV)

I
F )
O3

1. Cl-F

d ®

F I
Cl-atom is in sp3d hybridisation state. Hence geometry is trigonal bi-pyramidal which is similar to Is~
(CI-9=HTY] sp3d FHROT a1 H 7 | 31a: S i iR € 91 & -3 991 1)

2. Number of electrons pairs = 6; number of bond pairs = 5; number of lone pairs =1. According to VSEPR
theory geometry of the molecule is square bipyramidal. As all positions are equivalent the lone pair of
electrons can occupy any position in octahedral geometry as given below.

(ST GTH B FT = 6 ; 99 JH P &1 =5 ; ThIdl JH &1 §&A1 =1 VSEPR Rigid & AR A7
P fAfd aier fGRFEEE el &1 Ife o Rl wouged 2, taial seldg ™ ACHADY
STt 9 foslt +ft Rerfd &1 ) doar 2 | o =i <=1 T € )
[ F T [ F 1 [ F 1
F F F ! F
F F F F F F
B | B F F
I 11 111
F
3. F— | —F —> sps3d?
o .
Cl .. Cl
| AN |
(A) _Cl —— sp3d (B) —— sp3d? (C) —> sp®
Cl—P —cl Xe P
| |
cl F/.l. NE Cl ¢l Cl

4, (A) With hydrogen sulphur does not undergo sp3d? hybridisation because of larger difference in
energies between s, p and d-orbitals. Sulphur show +6 oxidation state with highly electronegative
elements like O and F.

(B) As fluorine is smaller and more electronegative than oxygen.
(C) I being large in size, cannot get accomodated around S.

Sol. R, BIEQIOH & 1Y sp3d2 FHIUT Fal §1a1 R fh 96 AL s, p AT d-HeH] H SHoll BT =R (AP
BT B | (A) Fehx 1% fIeld FolcAd I O O Td F & W1 +6 SiaRflawvr srawer fawamdn 2 |
(B) TR, SfedIo o1 g1 H AfSe [Agasroncie sl @ T TR 61 AHR BIel BT 2 |
(C) | 3MHR H g1 BIdT ® SAfY S & IRI R &I foran < FHham & |

I:\@ ~F ]
5. XeFs F/ée\lz 2 lone pair on central atom square planar sp3d?
Do URHATY W 2 THIDH! J7H a1 FATd spid?
6. CHs—O-CHs Q 2 lone pair on central atom bent sp3
H3C/©\CH3
DRI URATY] W 2 THTd] I o< (S §8) spd
®
JA\ Resonance
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F
Q|
7. CIFs is planar S99 § g?l —F T-shape 3T&fd spid
EXERCISE # 3

PART = | (9T - )

1. NO2* Number of electron pairs = 2
Number of bond pairs = 2
Number of lone pair =0
So, the species is linear with sp hybridisation.

+
O=N=0
sp
NO3~ Number of electron pairs = 3
Number of bond pairs = 3
Number of lone pair = 0
So, the species is trigonal planar with sp? hybridisation.

_ o _,
O—N\O sp
NH4* Number of electron pairs =4
Number of bond pairs = 4
Number of lone pair = 0
So, the species is tetrahedral with sp® hybridisation.
H +
¢ 3
—> s
H 7~ | ~N H p

H
8.  NO2* Selaeid gl B F&AT = 2
T ] B G = 2
Uhidhl JTH B T =0
gafey, Tefisl sp HRoT & A1 X 2 |

.
O=N=0
sp

NO3z- s’ﬁ&fﬁgﬂﬂ‘iaﬁﬁw:s
I I D T = 3
ThTd! H B TN =0
gfery, Tt sp? Gavvr & A1 i THae 2 |

O
+ _~ 2
O—N\O > Sp
NHa4* golagd gl B G&T = 4

gafery, Wl sp? AR & WY ITHADIT 2 |
H +
I
H/'\ll\H — sp?
H
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P
30/ \01

2 ol L
Ho”" 97 SoH
According to the structure of cyclic metaphosphoric acid, (HPOs)s, three are there P — O — P bonds.
(T HSTHRBIRG 37, (HPO3)s B HXE-T & MR R J&l i P— O — P 9% B )

Cl
CI\|
4, P — ClI steric number = 5, so spd hybridisation;
c” |
Cl
Cl
| steric number = 3, so sp? hybridisation;
B
Cl/ \CI
N steric number = 4, so sp?® hybridisation;
H/ | \H
H
Cl
CI\
B P —Cl f>fa® %= = 5, 81a: sp3d HH;
c” |
Cl
Cl
| >fam e = 3, o1 sp? &I,
B
CI/ \CI
? s | = 4, 31a: sp3 HRI
e ||_1\H
\V4
A
O @)
5 O\ls |¢O There is no S-S bond in S30s .
o” o o
©)
\V4
S
O ©)
& Okls S|40 Ss0s # TEl S-S §y & ¥ |
o” o o
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Chemical Bonding-Il 7

6. Number of electrons in NO3z~

=7+3x8+1=32

Number of electrons in CO3> =6+ 3 x 8 + 2 = 32,

So both are isoelectronic.
NO3~ steric number = 3
O

+N— sp

< N\

trigonal planar

CO3?% steric number = 3
O

C—sp

< N\

trlgonal planar

As both have same shapes they are also isostructural (same hybridisation and no lone pair of

electrons).

Bl NOs H SoIdeia &) I =7 +3 x 8+ 1 = 32.
O3% H SIS P! G =6+ 3 x 8 +2 = 32.

ST QF1 RS G d B |

NOs‘ﬁEﬁ’CB I = 3 ; COs2- ReRe v = 3.

i
*N— p* C—sp’
/ \ _O/ \O_
%rﬁrrﬁu wsﬁu [ELSIRESERRID)
Ffd SFI B AR FAE Bl © SAfGY d SFI W FHEREAHD Bl & (FH GBIV AAT DS TP
FAdE I T8 ) |
9. Steric number = 4 ; thus sp® hybridisation in P4 . As each phosphorus is sp3, so

% p character will be = %x

100 = 75.

T RRE = =4 ?R‘[ UHR PsH FHI spd B | S UBR UAD BRBIWA (P) BT GBI spd &, g9fee
p U BT % = Z x 100 = 75 &I |

1.126 A

10+ (A) N=—— L180A

N——>0

N,O

N204

11. According to VSEPR theory,

(B)

N\

)

O\\N 1.864 A N//O O\\N 1.864 A N//O

\

o)

asymmetric form of N,O, N,O, &1 iy w9

(D) \\N—O— N/1

N\

0] (@]
N20s

number of electron pairs = 4.

number of bond pairs = 3.
number of lone pair = 1.

So, the geometry is tetrahedral but on account of lone pair of electron, to have

minimum repulsions, the shape becomes pyramidal as shown below.

/ﬁ\
)
Pyramidal shape

F F

®
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Chemical Bonding-Il 7 ﬂ—

el

12.

VSEPR Rigii & 19R,

SATSITGTH B & = 4,

T gl B W] = 3,

TR I B A = 1.

T A agspaad 8 fhg Thra gH & SR YRSV $H PR B oy
mpfa foRifred &1 SRt 2 | i o <A <wiian mam 2 )

S
NN
F7 o F
Pyramidal shape
The spatial arrangement of six electron clouds (five bond pairs and one lone pair) round the central Br-
atom is octahedral. Due to the presence of one lone pair of electrons in the axial hybrid orbital, the

shape of BrFs gets distorted and becomes square pyramidal. Basal F-atoms are slightly displaced
upwards from the base of the square pyramid.

(b) F =~

(b) F¥

Br — F(b) distance = 1.79 A
Br — F(a) distance = 1.68 A

F(b) — Br — F(b) angle = 89° 48

F(b) — Br — F(a) angle = 86° 30'

F(b)—Br—e angle= 93° 30
HiEd WA & TRl AR B FldslA3Y (5 90T T Ud TS UHId! geldelgw) b1 e (fiaH)
= sTehadd 2| e FHRa HeDI H YHIDI giasg™ DI IURAR & BRI BrFs B 3aphd
figma grax amieR fRifed 8 okl 2 | fiRifie & omaR § SuRed F- WA aieR fARifie & R 4
oATST HW BT AR B 91 2 |

Br

(b) F ==

CLISERE F (b)

Br — F(b) ™ =1.79A
Br — F(a) T =1.68 A
F(b) — Br — F(b) ®IvT = 89° 48'
F(b) — Br — F(a) &I = 86° 30'
F(b)—Br—e @I = 93°30'

/\
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Chemical Bonding-Il 7

13.

14.

15.

16.*

Sol.

/\ g

XeOzF2 has trigonal bipyramidal geometry. Due to presence of lone pair on equitorial position, the

shape is see-saw.
F

o |
N Xe< D
o/le

F
XeOzF, ey Rt sufida @@ 21 frefim Rafd ® tardh saee= g+ Suled 89 &

FHR H— P Bt 7|

—_ + —
Cl- Be—Cl N=N=N
Sp Sp

o
O0=N=0
Sp

Structure of Borax

> /%O_B
-—B \

Ho/l«
sp® sp3

N=N-O
Sp

/OH

Correct formula of borax is Naz[B4Os(OH)4].8H20
(A) Borax has tetranuclear. (BsOs(OH)4)2- unit
(B) Only two ‘B’ atom lie in same plane

(C) two Boron are sp? & two are sp® hybridised.
(D) one terminal hydroxide per boron atom

INAT BT G

OH

EIRG| aé’r AEET Naz[B4Os(OH)4].8H20 & |

(A) IRT TFAMNBIT (B4Os(OH)4)> T ¥ |

(B) ®ael J1 ‘B’ URATY] WA a1 H BN 2|

(C) &1 IRIF URHIY sp? &I IRIF URATY] spd HHRI B |
(D) uftr IR TRATY] W UFH A< TESITARS 2 |
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Chemical Bonding-Il 7 ﬂ—

—_ N
17 NZOS = O=N—N\ <~ oo/ \‘O:/N\oo

=W o—

. b'/ij\'d
P06 = P//o ”\PI P4O7 = :P/kél\\n\P=O
N /L A

O—p—30 O—p—30

PART = Il (9T - 1I)

JEE(MAIN) OFFLINE PROBLEMS

H
+
o
sp’
2 N
H/ \Q‘ﬂ% H
H
3. (1) The sulphur is in sp? hybridisation but due to Ip-bp repulsion the bond angle decreases to 119.5°.

(2) The oxygen is in sp? hybridisation but due to Ip-Ip repulsion the bond angle decreases to 104.5°.

(3) It is believed that pure p atomic orbitals participate in bonding and due to Ip-Ip repulsion the bond

angle decreases to 92.5°.

(4) The nitrogen is in sp? hybridisation but due to Ip-bp repulsion the bond angle decreases to 107°.
SOz OH:z SH2 NHs

Bond angle : 119.50 104.5° 92.5° 107°
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Chemical Bonding-Il 7 ﬂ—

B

(1) FeHR H sp2 HHRT Bl & <fdb Ip-bp UfAHYT & HRUT §¢ BV Teh? 119.5° B Il & |
(2) TR F sp3 AHRT BIAT & Afb Ip-Ip FABIT & BRI §¢ BT Teby 104.5° B ST 2 |
(3) 39 Y] & forg QAT A1 I ® 6 Y& p WRAINVGS Herdh 98 9 H W ofd © a2 Ip-lp ufdedor &
HIRT §& BV FeHY 92.5° Bl STl € |
(4) TSEISH H spd FHROT Bl B | Afd Ip-bp UfI®HEor & HROT 99 PIvT Heh 107° & STl B |
SO2 OH:2 SH> NHs
¢ I 119.5° 104.50 92.50 107°

(1) CFa4is tetrahedral where as SFs is see-saw shaped.
F

<J |
F
(3) BFs is trigonal planar and PClz is pyramidal.
(4) PFs is trigonal bipyramidal and IFs is square pyramidal.
(1) CF4 TJShaidId & offdbd SF4 H—3l SMHRITTAT & |
F
I
(2)8 xed), 0=C=0 VSEPR & argeR QT ¥ 2|
|
F -
(3) BFs f3rpoiiy w9da & @2 PCls fiRfasd B |
(4) PFs iy fgfiRfafsa € @on IFs avier fRfisa 2|

| | |
(2) XeO, O = C = O both linear according to VSEPR.

X

X X
M

X X
X

Maximum 12 bond angles are of 90°. (3Tf&haH 12 §& BIT 90° B & |)

The correct order of bond angle (smallest first) is
I8 PIVT BI FEl HA (AIA BICT T2H)
H2S < NHz < SiHs < BF3
92.6°< 107° < 109°28 < 120°

ap ¥ | /

H™ 9260 H
£p-Lp repulsion (p-bp repulsion

According to VSEPR theory

F 1
F ~ /1N
s I\
e Fbh=F
F F
p=1 p=0 p=2
sp? d-hybridisation spé-hybridisation spéd?-hybridisation
see-saw shape tetrahedral shape square planar shape

/\
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Chemical Bonding-Il 7

Bal.

VSEPR g1 & 4R,

NO2*

NO3-

NHas*

NO2*

NO3-

NHas*

E F
F

N

I >S% PR :/Xe\!
&41<3 PR Fz3'F

//l\\ F\QZF

~ -

F

p=1 p=0 p=2
sp3 d-HHI0T SP3-HH] Sp3d2-HHI]
ESECIEARN GRS AT ADIY Tl CRASERRIDAGECE]]

Number of electron pairs = 2
Number of bond pairs = 2
Number of lone pair = 0
So, the species is linear with sp hybridisation.
+
O=N=0
sp
Number of electron pairs = 3
Number of bond pairs = 3
Number of lone pair = 0

So, the species is trigonal planar with sp? hybridisation.

_ +.0
Number of electron pairs = 4
Number of bond pairs = 4
Number of lone pair =0
So, the species is tetrahedral with sp® hybridisation.
H +
I
H /'\Il ~N H - spd
H

Solagid gl & Gl = 2
T g B GE&T = 2
Uhidhl TH Bl T =0
gafory, Eefisl sp FHR0T & A1 IE B |
0-N=0
sp
SolaSE Tl B G = 3
T g B GE&=T = 3
Thid! I B W= =0
W,@?ﬁﬁspﬁW$waﬁﬁvﬁaW%l

/O—>Sp2
>

O—N
e}

golag = gl B G = 4

T I B G = 4

Uhidhl JTH B G =0

safery, WeiSl spd FaHRU &A1Y TTHADY © |
H +
|

H/T\H

H

e Sp3
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Chemical Bonding-Il 7 ﬂ—
9. The structure is pentagonal bipyramid having sp®d® hybridisation as given below :

Fo— 1 — Fo = 72° (5 number) ; Fo — | = Fa = 90° (10 number)

Fo— | bond length = 1.858 + 0.004 A ; Fa— | bond length = 1.786 + 0.007 A.
g Uooiy fgfiRifAs w=emm | Savor spid? 71 g 4 faan ® ¢

F.
_______________ -/-Ef’
72° F,

Fo— 1= Fo = 72° (51 = 5) ; Fo — | — Fa = 90° (J&11 = 10)

Fb— | 98 of¥TS = 1.858 + 0.004 A ; Fa— | 98 =TS = 1.786 + 0.007 A.
10. As electronegativity of central atom decreases, bond angle decreases.

(Hybridisation and number of lone pair on cental atom are same in all options)

Sfeg T=A9] B g § S B A1 I BV H HH AN 2 |
(@ fImetl § H<IT TRATY BT FHIV AT THID SAdeid I B A& T4 & )

11. PFs trigonal bipyramidal
BrFs square pyramidal (distorted)
PFs o fgfimifiea

BrFs aieR fiRIAS (faed)

12. NO; =sp?
NO3 =sp?
NO2 =sp?
NO3 =sp

JEE(MAIN) ONLINE PROBLEMS

O
F I ~F
2. F/6 “F sp3d2 hybridized with one position occupied by lone pair.

Sol. F/Q\Fsp?’dﬁ#w%mﬁwmgws‘rm%l

3. H4P20s has P—P linkage. (HsP20¢ , P—P 919 & 8 )

Il
HO—P—P—OH
| |
OH OH
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Chemical Bonding-Il 7

4. 1, 3 and 4 suggests that valency of X is +3. So, formula of chloride is XCla.

Sol.

1,371 4 g <d B & XP GAwaar +3 2 | o Aifd $1 dariss XCh |

/\ g

5. ClIFs, XeOF2 & XeF; are spd hybridized with 2 lone pair e’s, hence all have (T-shape) identical shape.
CIFs, XeOF, 11 XeF; , spid WaRId & fSH 2 TTa! Sciagi= g o | |l T |-aT (T-37af) 6 2 |

W W

W

F—CIII—F F—)I(Ie—F F—)I(e+—F
F O F
6. Fact
XeOF,
. F XEOF4
e)
I F
|
8. Xe
' © SZE NS
F LX)
T-Shape
9.
Graphite Diamond
sp? hybridisation sp® hybridisation
%p:§x100:67% %P:%wa:?S%
ABIZT BRI
Sp2 HHRU Sp° ARV
%ngxloo:m% %P:%X100=75%
|
B Bond angle = 120°
10. F7Y ?
s 2
N Bond angle = 107°
H” | H 9
H

sp” (1 lone pair)

When central atom size T

P
FTS
F”1°F Bond angle ¥
F
sp® NH; > PF,
— oo I -
|3
Bond angle 180°
H H
|
spd
Bond Angle PFs <NHz <BFs < I
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Chemical Bonding-Il 7 ﬂ—

|
N g HIUT = 120°

Sol.
sp?
N ] = o
H S g HIv1 = 107
H
sp? (1 TP gTH)
F/P\F T Biad URATY B
MR T dg BT
sp® NHs>PF3

ool

MNM—

9 Bl 180°

|
spsd
g8 BT PFs<NHs<BFs< I

. | O

12. 53,0

spéd hybridization
sp3d FHI0

N203 N204

O~ -0 O~ -0
N—N N N\

14.  BFs—> BF;

F

| F7 | F

N
2

sp sp’
Triangle planar Tetrahedral

E _
[
B
F7I>F
F

sz Sp3

IEEINICASEREID! T ADIT
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Chemical Bonding-Il 7

15.

16.

17.

18.

NF3
N : N
SN sp’ F7IF sp?
F Trigonal pyramidal = [ECINIPRENIEST]
i
F F
>xe
F F
O O] (e}
i I, |
—o0—P
Ho~” | >n " | | ™ on
OH OH H
0 0 O
Il Il Il
P—O0—P P
| | on I
Ho L . HO”™ L H

C form most stable pn-pn bonds.
C waifys Il pr-prn 99 991G © |
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