Chemical Bonding-l ﬂ—
SOLUTION OF CHEMICAL BONDING

CHEMICAL BONDING-1

EXERCISE # 1
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B-1.  Super octet molecule PCls, BrFs, IF7, H2SO4, incomplete octet molecule BFs.
Sol.  JWR ILH AY PCls, BrFs, IF7, H2SO4, AY0T I<H 37 BFs.

C-3. H-C-ONa" sodium formate (Resonance present in formation ion of sodium formate).
(@)
I
H-C-OH Formic acid (No resonance).
(@)
I .
Sol. H-C-O'Na" wifszm wife (@fSaw wite & amae fomfo § srare Suled 2)
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A-2.

B-1.

B-2.

B-3.

C-1.

C-2.

C-3.

D-1.

I
H-C-OH wifife o1 (arg1e 2)).
PART — Il (¥ - II)

The monothiocarbonate is CS022-and carbon can not have more than 8 electrons in its valence shell.

AT ATABETE CSO22- 2 TAT BIET Y- FATON B § 8 Sordeid I fdd 8] T& bl & |

In BClz and PCls, B and P contain 6 and 10 electrons respectively in their valence shell. Therefore they
violate octet rule.

BCls 21 PCls %, B @1 P & \AIoiddl HIT H HAL: 6 T7 10 Soideid IURA B | fd: I e 1\ &1
JooTtd BRA B |

Nz-, (CNO)- and (NCN)2- all have same number of electrons i.e., 22; so all are isoelectronic with CO:
which also has 22 electrons.

N3~, (CNO)~ iR (NCN)2- ¥l FHIF &1 § Soldgid I@d § AUl 22; ch: Il COp & A1 FAAS AR 1D
g fored +fi 22 sorag| €

(A) BrFs contains 10 electrons in place of eight.

(B) SFe contains 12 electrons in place of eight.

(C) IF7 contains 14 electrons in place of eight.

(A) BrFs # 3if & §oI1g 10 Solagid © |

(B) SFeH @ifc & quig 12 ST & |

(C) IF7 % 3ife & IoTg 14 Sag ™ & |
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H-O-C-O0. <——> H-0O-C=0:
LX>y=2z
O—0
.. Bond order = 1.5.
- 99 HH = 1.5.
(A) CO2=2 (B) CH:COO~=1.5 (©)co=3 (D*) COs?-=1.33
+(]+

(A) z (B) "’" z
P, P,
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+(]+ +
(C) >Z (D) + > Z Zero overlap
S
Px Px PY
(I IAf=mE)
D-2.  (A) and (B) have negative overlap while (C) has positive overlap. Thus (C) will show effective
overlapping.
FA: (A R (B) FomcHs fdad wad € wEfd (C) eMeAd Jifierus I@dr €1 8 (C) w9 sifiremad
yaiRfa & |

D-3.  (A) o bond is formed by axial over lapping.
(B) p-orbital have both axial and side ways over lapping

Sol.  (A) el Ifamdd | o 9% a7 & |
(B) p-®&Td el AR FHUIRd® SI1 aRe & AfTad I@dl 2 |

2" 2"
D-4.  Structure of Cs*"is (C=C=C)

Bl Ca4—a%W(€=C=€)%l

EXERCISE # 2

PART — | (9T - )

6. H - N"=N*= N ; there is positive charge on two adjacent nitrogen atoms. This leads to repulsion and
(I1)
thus increases the energy of the molecule.
Bal. H—N'—N"=N>; J8f a1 GHigadt Asgioe wRAvel IR g97cid a9 & | I8 dfasyer & IRd oral 2
(I1)
qoIT 377] @I Hot § gfg Bl B |

7. ClOs~ Bond order (44 hH) :g ; ClOs~ Bond order (38 %¥) = g
ClO2>~ Bond order (@4 hH) =% CIO- Bond order (89 h¥) = %
8. Since nt bond is weaker than ¢ bond the stated value of bond energies are wrong.

AfH 199 o 99 W GIA T 31 99 Holl B A BT HA ToAd 2 |

9. CaC: exists as Ca?* and C22- [& : é]

Q . 9 . .
& :  CaCz Ca? qul C2*- [C: CZ| wY 4 SuRerd € |

10. N =C-C=N
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PART — Il (|11 - 1)
&
1 /N
F :F:
2. Clo. = 1l e
NOs- = 8 e
O3 = 8e-
PCls = 10e-
SOs3 = 12 e
S04 = 12 e
CO2 = 8e-
N3~ = 8e-
I3~ = 10e-
3. HCIO2, H20, NH21, CIF3, XeF2, XeFas, Is1, ICls, ICl2*, XeFs?!
o ol
g <> > |
4. -0~ N0~ 040\0— O/C\O
O:
5 s/ =6 =6
. o \... X= ) y =
(@3
6. Is*, XeFs, H20, NH2~, H2S have two lone electron pairs on central atom.
Sol. 13", XeFa, H20, NHz, H2S &=1d URATY] WR &I Soidg =i b1 Ydhld! JiH T B |
7. o bond formation : (i)
= bond formation : (ii), (iii), (iv), (v), (vi)
No bond formation : (vii), (Viii)
Sol. o 9y fmfor : (i)
mag =i (i), (i), (iv), (v), (vi)
PIs g9 oAt T8 : (vii), (viii)
PART — Il (4T - 1)
2. The incorrect Lewis diagram are (A) and (C) because octet of O and S are incomplete respectively .
FA: (A)T(C) Tod I3 NG & | Rifh O TS BT <H HHL: YTl &Il 2 |
Total no. of bonds between two atoms in all the structure
4, Bond order =

Total no. of resonating structure

[T GREIsH H |1 WRATYSH & A& Hf € D A1

q¢ HH =

I I I
2 Cl +— Cl “— Cl
= ‘O/ \O’ O// \O’ ‘O/ \\\

AT AR BT FA AT

)

BO=2+£1+1=3=1.33
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0 - 0 - 0

[l [l
NO3z~ N — N +— N
O/ \‘o o‘/ \o O/ \O

PART = IV (91T - IV)

2. Bond length o _r
Bond order
Bond order of CO = 3 (as isoelectronic with N2)
No. of bonds in all possible sides
Bond order = .
No. of resonating structures
Bond order of CO2 = g =2
4
Bond order of CO3z? = E =1.33
So, order of bond length of C-0 is CO < CO2 < CO3*-
TA. T dNEIS o L
T DHH
CO® 98 ¥ =3 (N2 & 1Y FASAGRID 7 )
_ O AT a9l 1 ST Q1 URATO J3 & e
9 hH = : : :
TRl TR B TR T
CO2 I 99 PH :g =2
4
COz &1 9 hH = §: 1.33
39T, C—O S oI/ TS &l HH CO < CO2 < COz> § |
EXERCISE # 3
PART — | (43T - 1)
1. According to VSEPR theory
F 1 Q
Fra 2 BN F —F
i I\ Be
F%1 \—\I-’—, E F _O: F
F F
p=1 p=0 p=2
sp? d-hybridisation sp3-hybridisation spéd?-hybridisation
see-saw shape tetrahedral shape square planar shape
gd.  VSEPR g & o1 9R,

E F
Fre /1\\ F Q— F
|\‘ls:<3 AN DXei.:
A L PN O
F F
p=1 p=0 p=2
sp3 d-HH0T Sp3-HH] Sp3d2-HHR]
S AR (see-saw)  ATTHADI ST T FATATT G
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Chemical Bonding-l ﬂ—
2. According to VSEPR theory,
total number of electron pairs = 6.

total number of bond pairs = 5. O
so total number of lone pair = 1. FNV_F

There is one Xe-O double bond. The rn-electrons of double bond create more /Xe\
repulsion than single covalent bond. To minimize the repulsions the lone pair F/0 ~F
and Xe—O double bond are trans to each other in octahedral geometry. sp'd2O

gd.  VSEPR g & 4R,

SR gl B Hol F=AT = 6.

g g B ol A& = 5.

Fafey gETa I B Gl G = 1 O
TE TP BaH Xe—O 2| 39 & n-3oaeia Udbd I B gor § 3P ufpyr F\X/F
SO A B | ICHADT IR § HF gfdddor & oy gama 3™ ik Xe—O F71”e\|:
@Tﬂ@@fﬁﬁqﬁﬁﬁ%ﬁﬁél sp’d?O

3. According to VSEPR theory
The number of electron pairs around I =5
The number of bond pairs around I = 2
The number of lone pairs around I = 3
To have minimum repulsions among lone pair and bond pairs, the lone pairs Q
acquire the three equatorial positions of trigonal bipyramidal as given in the

structure, <J

ClOs~, XeF4 and SF4 have 1, 2 and 1 lone pair of electrons respectively.
8d.  VSEPR g & JIJ9ER

19 IR TR® goidg [ Al B G =5

9 IR TRE 98 A DI &1 = 2

9 IRT TRE DD JH D G&T = 3

THH FH 9 §9 g b " gAqd Ufdevu & fow terel 3w ey
RARFRET ) @ el (equatorial) Ref T 21 & e <1 & ¢ wwm & | Q)

—— —— —

—— —— -

e w2 O
ClOs~, XeF4d SF4 # %H¥%1: 1, 2 9 1 YHIH! a1 IH B B |
F

=
N\

4. F /C‘TQ\F

‘ F

(T-Shape)
(Square Pyramidal)
— One lone pair on centralatom (Br) — Two lone pair on central atom (Cl)

F
<(
F
e (See-Saw Shape
— Square planar
— Two lone pair on central atom (Xe) — One lone pair on central atom (S)

Only, CIFs & XeF4contains two lone pair of electrons on central atom.
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=

F QQ

C
Sol.
0 . / ‘ \F
F
C (- fR)
CURERESE)
— BT YA (Br) W UH ThTd! A — B URATY (Cl) TR IT YTl A
F
<(
F
e (A—ar 3mepfa)
— T T
— B TRATY (Xe) R &l Ybrad! g — B WA (S) R UH THD A
B9 CIFs & XeFs 1T URATY] W SIS & a1 Thld! JH 8 2 |
5. Species lone pair on central atom
et FU WA TR TP goasiT g
TeBrz- : 1
BrF2* : 2
SNF3 : 0
XeFs~ : 3
Total Number of lone pair = 6
UHTd! golagid JH DI Hol A= = 6
SNF Islﬂ
3 T E
F
PART — Il (|13 - 1)
JEE-MAIN OFFLINE PROBLEMS
F @ F
Fe—\A—F F
. Qo > &L
| ALy ‘
F F
1 2-
2. Calcium carbide is ionic carbide having [: C=C :]?- Ca?* {: CZEC :}
1o 2-
e Prafss emafe Bt 81 [ C=C ] CaZ{:CZEC:}
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F e F
;. XeF: M
/\
; XeOs3: /Xe
4%
@)
4, Silicon exists as covalent crystal in solid state. (Network like structure, like diamond).

T o weRe # Rifores e fhved & ®U H IEdT B | (ST HM EREAT, BT |AH) |

5. Itis a simple & popular fact.
I8 U A9 9 I SRS © |
- QIGJ )
6 I3 = 6| total number of lone pair of electron = 9
el
- QI<§ o o . :
3= |&| SFEA B BTl AT DI Bl T = 9
:A
JEE-MAIN ONLINE PROBLEMS
® e
2. HSN=N=N or H\.N.—NEN
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