BASIC CHEMICAL BONDING

EXERCI SE-1

[SINGLE CORRECT CHOICE TYPE]
INTRODUCTION
Q.1  What will be the correct formulaif A and B are involved to form ionic compound. The electronic
configuration of A and B areasfollows:
A : [Ar] 3d104<? B : [Ne] 3s? 3p*
(A)AB (B)AB (C)AB, (D)AB,

Q.2  Theatomic number of two elementsA and B are 17 and 20 respectively. Theformulaof ionic compound
made by A and B is(wherethe cation isconventiona ly written first)
(A)AB (B)A,B (C)AB, (D)BA,

Q.3 Whichof thefollowing pair(s) represent(s) theisoel ectronic species?
(I) CH,and NH,* (I1) SO, and NO;~  (I11) NO and CN@ (IV) SO, and NH,
(A1 &1l (B) I, 11,1V ) LI LIV (D) I & I

Q.4  Whichof thefollowingionic compound hashighest |l attice energy?
(A) NaF (B) NaCl (C)AIR; (D)ALQ,

Q.5 Which of thefollowing statementsiscorrect regarding HCN and HNC?
(A) Both produce sameionsonionisation
(B) Both have equal tendency to release proton
(C) Both have same central atom.
(D) Botharenot linear

Q.6  Thetotal number of valenceelectronsin4.2gof N, ionare
(A) 22N, (B)4.2N, (C) 16N, (D)3.2N,

Q.7  Inwhich of thefollowing speciesthebondsare non-directiond.
(A)NCl, (B) RCl (C) BeCl, (D) BCl,
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Q.8

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Which hasthe highest | atticeenergy?
(A)LiF (B)LiCl (C) NaCl (D) MgO

Which set of speciesismoleculeat roomtemperature?
(A) NaCl, CO, (B)HCI, SIO, (C) HCI, CO, (D) NaCl, S0,

Bond energy of which of thefollowinginteractionislessthan 8 kJmole.
(A) Cu**(ag) andNH, (B) Xeand H,O (C)Na*and[BF,]- (D) C,H.OH and HF

Variable covaency isexhibited by which pair of atoms, whenformal chargeon atomiszero.
(A)Pand S (B) Nand O (C)NandP (D) Fand Cl

Consider three hypothetical ionic compoundsAB, A,B and A B, , wherein al the compoundsB isin
—2 oxidation state and A hasavariable oxidation state. What isthe correct order of |attice energy for
these compounds ?

(A)A,B>AB>AB, (B)A,B;>AB>A_B

(C)AB>A,B>A,B, (D)A,B,>A,B>AB

Read thefollowing informeation about ionic compound -

() For formation of ionic compound ionisation potential of metal should behigh.

(11) lonic bond has non-directional nature.

(111) For completion of octet ionic bond can represent asacoordinate bond.

(1V) lonic compound does not conduct el ectricity in solid state but conduct el ectricity in molten state.
(V) During the solubility of ionic compound if lattice energy < Hydration energy then compound is
solubleinwater.

Thenumber of statementswhicharecorrect is:

(A) two (B) three

(C) one (D) All five statement are correct

The number of excited state of centreatom to theformationof , IF,, PCl;, SO,Cl, and NH  arex, y,
z and w respectively, the correct order of :
(A)x>z>y>w (Byx=z=y=w (C)x>z=y<w (D) x<z<y<w

The succeessiveionization entha pies of an e ement (M) are899, 1757 and 14850 kJmol L. Formulaof
itschlorideis:
(A)MCI (B)MCl, (C)MCl, (D)Mcl,
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Q.16 A compound contains three elements A, B and C, if the oxidation number of A =+2, B =+5and
C=-2, thepossibleformulaof thecompoundis
(A)A,(B,0), (B)A4(BC)), (C)A,(BC,), (D)ABC,

LEWISOCTET RULE
Q.17 Whatistheformal chargeonnitrogeninNO, ?
(A)+3 (B) +1 (C) -1 (D) +4

Q.18 Sumof formal chargeof all atomof given speciesis
(A)  red chargeongiven species (B) imiginary charge charge on given species
(C)  oxidationdtate of centra atom (D) oxidation state of surrounding atom

.

5
Q.19 Theformal chargesonthree'O' atomsin O, moleculeare {O/ N\ O‘J
(A)0,0,0 (B)0,0,-1 (C)0,0,+1 (D)0, +1,-1

Q.20 Findout themoleculel specieswhichisnot e ectron defficient.
(A)AICI, (B) BeH, (C)BH, (D) BF,

Q.21 Thenumber of n-bondsand s-bondsin the octet structure of SO, is
(A) 30, 31 (B) 3o, 2n (© 30, 1n (D) Noneof these

Q.22 Whichof following molecul&/specieis having maximumnumber of lone pairsin Lewis- dot Sructure.
(A)BH,” (B) BF, (C)CN (D) COCl,

Q.23  Whichof thefollowingiscorrect Lewis Dot structurefor N .

S o @® © e @ _
(A):N=N-N: (B)RN=-N=N: (O:N=N=N:  (@):N=N=N"

Q.24 Whichof thefollowing molecule hasco-ordinatebondinit’'sLewisstructure.
(A) CO% (B) SO, (C) NO,~ (D) HCN

Q.25 Whichof thefollowingion hasinert gas configuration and having compl ete octet.
(A)B*3 (B)AI*® (C) Ga (D) All of these

Q.26 Whichof thefollowing doesnot exist?
(A) SF, (B) OF, (C) OF, (D) Sk,
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Q.27

Q.28

Q.29

Q.30

Q.31

Q.32

Q.33

Q.34

Q.35

Q.36

Q.37

The compound which doesnot exist, is
(A)NCl, (B)NCl; (©) PCl, (D) PH,

Which of thefollowing doesn't obeys L ewisoctet rule?
(A) CO (B) NO;~ (C) O, (D) NO

Which of thefollowing hasincompl ete octet?
(A) NH, (B) BF, (C)Scl, (D) CO,

Which of thefollowing moleculedoesnot exist?
(A) PR, (B) NOF, (C) FCl, (D) NOCI

VBT (OVERLAPPING THEORY)
Which of the approaching axisisnot appropriateto form rt-bond by two py-orbi tals.
(A) y-axis (B) x-axis (C) z-axis (D) Nosuitableaxis

Which of thefollowing elements does not form stabl e diatomic mol ecul es?
(A) lodine (B) Phosphorus (C) Nitrogen (D) Oxygen

Which of thefollowing combinationwill not form r-bond?
(A) p—poverlapping (B)s—poverlapping (C)d—doverlapping (D) d—poverlapping

Choosethe correct order of bond strength by overlapping of atomic orbitals
(A) 1s-1s>1s-2s>1s2p (B) 2s-2s> 2s5-2p > 2p-2p
(C) 25-2p > 2525 > 2p-2p (D) 1s-1s> 1s-2p > 1s-2s

The possible orientationsin spacefor ad-orbital is
(A)7 (B)3 ©1 (D)5

Which of thefollowing orbital ishavinglongest |obe.
(A)3p (B)3d (©) 2p (D) 4d

Choosetheincorrect option for bond strength.
(A)2p—2p_>2p —3p, (B) 2p.—3p,>2p, —3d_
(C)1s-2p>2s-2p (D) 2s-2p>3s—3p
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Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

Q.44

Q.45

Q.46

Q.47

If x-axis istheinternuclear axis, n-bond isformed by overlap between:

(A) p,andd,, (B) p,andd,, (C)p,and d,2_ > (D)Noneof these

Which of thefollowingismaximumthermal stable compound?
(A)HF (B) HCI (C) HBr (D) HI

Which of the molecule hasp—p overlapping?
(A)Cl, (B)HCI (C)H,0 (D) NH,

Thestrength order of « bondis

(A) 2p—2p > 2p-3d > 2p-3p > 3p-3p (B) 2p—2p < 2p—3d < 2p—3p < 3p—-3p
(C) 2p—2p < 2p—-3d < 2p-3p > 3p-3p (D) 2p—2p < 2p—-3d > 2p-3p < 3p-3p

d_> orhital iscombination of :

(A) d.&d,, (B)d,e ,2&de 2 (C)d,&d, (D) d . &d,,
If internuclear axisis y then - bondisformby -
(A) p, +p, (B) s+p, © p, +p, (D) p, +p,

Whichiscorrect order of bond strength ?
(A) 1s—1s>2p-2p (B) 2p,—2p, <2p_ —3d_
(C)2p, —3p_ >2p —3d, (D) 2s—-2s>2p—-2p

Assuming the bond direction to be z-axis, which of the overlapping of atomic orbitalsof two atom (A)
and (B) will resultinbonding?

(1) s-orbital of A and p, orbital of B (I1) s-orbital of Aand p, orbital of B
(1 py-orbital of Aand p, orbital of B (IV) s-orbitalsof both (A) and (B)
(A)land IV (B) land 1l (©) llland IV (D) lland 1V
Inwhichof thefollowing pair of elementsther -bond formati on tendency is maximum.
(A)SandO (B) SiandO (C)PandO (D) Cland O

Which of thefollowing set of orbital overlap can not form z- bond.

(A) dx2_y2 and Py (B) de and Py (C) p, and p, (D) dxy and de
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Q.48

Q.49

Q.50

Q.51

Q.52

Q.53

Q.54

Q.55

Q.56

Q.57

Which one of thefollowing bondshasthe highest bond energy :
(A)C-C (B)S-S (C) Ge—Ge (D) Sn—Sn

Two p, orbitalsfromtwo atoms can form a c-bond when they approach along.

(A) x-axis (B) z-axis (C) y-axis (D) None
Number of ¢ and = bonds present in: CH,—CH=CH-C=CH
(A) 10c, 3r (B) 10c, 27 (© 9o, 2n (D) 8o, 3n

HYBRIDISATION
What isthe hybridisation of anionic part of solid Cl,O, molecule.

(A) sp*d (B) p° (C) sp? (D) spd?

How many bond angles of 90° are present intrigonal bipyramidal shape of PCI_?
(A)9 (B) 6 ©C4 (D) Noneof these

The number of 90° anglein Sk, are:
(A)4 (B)8 (C) 12 (D) 16

Choosethecorrect optionfor following statements:

() sp° hybrid orbitalsare at 90° to one another

(1)  sp3d? adjacent hybrid orbitalsare at 90° to one another
(I1)  sp?hybrid orbitalsareat 120° to one another

(IV)  Bondorder of N-ObondinNO, is1%
(A)TFTF (BYTTFF OFTTT (DFTFT

Which of thefollowing compound having number of pr-pr bond isequal to pr-dr bonds?
(A) SO, (B) SO, (C) O (D) POCl,

What isthe state of hybridisation of anionic part of solid N,O,
(A) sp (B) 9? (C) sp° (D) Not applicable

Thepair of compoundshaving smilar geometry.
(A) BF;, NF; (B) BeF,, H,O (C) BCl,, PCl, (D) BF;, CH,*
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Q.58

Q.59

Q.60

Q.61

Q.62

Q.63

Q.64

Q.65

Q.66

Q.67

TeF. , XeF,, I,*, XeF,, PCl,
Which of thefollowing shape does not describeto any of the above species?
(A) Squarepyramidal (B) Square planar
(©) Trigond planar (D) Linear

Which of thefollowing speciesdoesnot exis?
(A) XeR; (B) XeF, (C) XeR (D) XeF,

Find the species/ molecul e is having maximum number of lone pair onthe central atom.
(A)CIOF, (B) CIOF,* (C)BH, (D) XeOF,

What isthe hybridisation of C-atomsbonded by thetriple bond in benzyne.
(A) sp (B) sp? (C) sp® (D) Can't be predicted

Thehybridisation of central atom of cationic and anionic part of Cl,O (solid) respectively.
(A) sp?, 5 (B) sp%, 5 (C) sp?, p° (D) sp, sp°

Thenumber of 7 bondsand c-bondsin case of lewisstructureof SO,
(A) 4o, 2n (B) 40, 1nt (C) 4o, zeront (D) 4o, 4n

Theorbitd involvedin caseof sp3d? hybridisationis

(A)S+px+py+dxy+pz+ dZZ (B)S+px+py+ d22+pz+dyZ

(©)s+p +p,+p,+dz+dez 2 (D)s+p,+p,+p,+d,+d,

Which of thefollowing molecule/ speciesishaving minimum number of lonepair onitscentral atom.
(A) Bri, (B)BrF, (C) XeF:* ()1

If pure'p' orbitalsareinvolvedin molecul e formation, then the shape of H,O™ will be
(A) Pyramida (B) Tetrahedral (C) Angular (D) Planar

The specieswhichisnot tetrahedrd inshapeis

(A) ICl; (B) BF; (©) AlH; (D) ,C\?a
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Q.68

Q.69

Q.70

Q.71

Q.72

Q.73

Q.74

Q.75

Q.76

Q.77

Q.78

Which of thefollowing pair of speciesisnotisostructural ?

(A) KrF,, 1CI; (B) SO,, SO3 (C) cO5 ,BO (D) Siog,10;
Find the pair of specieshaving same shape but different hybridisation.

(A) SO, CO,* (B)NO, ,ClO, (C) BeCl,,, HCN (D) XeF,, SnCl,
Thehybridisation of al carbon atomin benzeneis

(A) sp® (B) sp (C) sp? and sp® (D) sp*and sp
d22 orbital ispresent inwhich of thefollowing hybridisation.

(A) sp*d (Square pyramidal) (B) sp

(C) sp3d? (D) sp3d* (square anti prismatic)

Which of thefollowing molecule hastwo r-bondsinit’sstructure,

(A) N§ (B) SCN™ (©) C;*

What isthe hybridisation of Xeincationic part of solid XeF.

(D) All arecorrect

(A) spd® (B) sp°d (C) sp’c? (D) sp
Which of thefollowing d-orbital takespart in sp*d hybridisation?

(A)d,, (B)d, © d, (D) d,,
Shapeof NH,* and BF,~are:

(A) Tetrahedra & Tetrahedra (B) Pyramidal & Tetrahedral

(C) Square planar & Tetrahedral (D) Tetrahedera & Trigona planar
Which of thefollowing hastotal 51onepair inmolecule?

(A) CO, (B) SO, (C) CIF, (D) [XeF]~
Which of thefollowing is T-shaped?

(A) PCl, (B)BCl, (C) NH, (D) CIF,
Which of thefallowingislinear?

(A) CO, (B)BeCl, (C) NO,* (D) All of these
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Q.79

Q.80

Q.81

Q.82

Q.83

Q.84

Q.85

Q.86

Q.87

Q.88

CO-ORDINATE BOND
Which of the following mol ecule when combines with water, then H,O molecul e does not attack at
central aom?
(A) PCl, (B) NCI, (C) CIF, (D) CO,

For which of thefollowing combination, Lewis-acid baseinteraction does not occur:
(A)H,BO,+H,0 (B)CO,+H,0 (O Kl +1, (D) SF4+H,0

Which oneisleast basic amongthefollowing trinaide?
(A) NF, (B) NCl, (C) NBr, (D) NI,

Which of themfollowsoctet rule and al so act asLewisacid?
(A) BCI, (B) XeF, (C)SF, (D) PCI

Which of following molecule can show Lewisacidity.
(1) CO, (1) Br, (111) SnCl, (IV)HF (V) NMe,
(A) 11,1V (B) I, 11,111 O 1L 1V (D) 11, 11,V

Which of thefollowing specieswill bethe strongest Lewisacid.
(A) Fed (B) Fe*? (C) Fe* (D) Fe*t

F;B + :NH; —F,B<« NH;
What will bethe hybridisation of B and N respectively?
(A) 0, 5p? (B) sp?, 5p? (©) %, ° (D) sp?, sp?

Themaximum no of atomsin aplanefor the compound formed by reaction of SbF, with SO, is:
(A)8 (B)6 ©7 (D)9

SbF, reactswith XeF, toforman adduct. The shapes of cation and anionin the adduct are respectively.
(A) Squareplanar, trigonal bipyramidal (B) T-shaped, octahedral
(C) Square pyramidal, octahedral (D) Square planar, octahedral

MF (M*=alkali metal cation) + XeF,— ‘A’

The state of hybridisation of the central atomin'A' and shape of the speciesarerespectively.
(A) spid, TBP (B) spid?, distorted Octahedral

(C) sped?, Pentagonal Planar (D) No compound formed at all
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Q.89

Q.90

Q.91

Q.92

Q.93

Q.94

Q.95

Q.96

IF, + BF; = [X]

What isthe shape of cationic and anionic part inionic compound [ X] respectively?
(A) Trigona bipyramidal and Octrahedra

(B) Trigond bipyramidd & Tetrahedral

(C) Octahedral & Tetrahedral

(D) Pentagonal bipyramidal & Tetrahedral

BOND PARAMETERS & BENT'SRULE
For which of thefollowing molecule s-character isfound to be maximuminlone pair present at central
aom.
(A) NH, (B)H,O (C) SF, (D)AsH,

It has been observed that % 's character in So—H bond in SbH, is0.5%. Predict the % 's character in
theorbital occupied by thelonepairis
(A) 99.5% (B) 99.0% (C) 98.5% (D) 98.0%

Theorbitalsoccupy morespacewill havemore*s’ character and accordingly whichisincorrect statement.
(A) l.p. will gototheaxial position of PBP (pentagonal bipyramidal) geometry.

(B) l.p.will gototheequitoria position of TBP(trigona bipyramidal) geometry.

(C) Axid bond lengthsof PBPgeometry islonger than equatoridl.

(D) Equatoria bond lengths of TBP geometry are shorter than axial.

Calculatethe% p character in the orbital occupied by thelone pairsin water molecule.
[Given: [1JHOH is104.5° and Cos(104.5°) =—0.25]
(A) 80% (B) 20% (C) 70% (D) 75%

Asthe s-character of hybrid orbitalsincreases
(A) Bond angledecreases (B) Bond angleincreases
(C) Bond strength decreases (D) Bondlengthincreases

Select the correct order of bond angle of thefollowing species.

ClO; ,Bro, , 105
(A)BrO, >10, >ClO; (B) CIO, >Bro, >10;
(C) 10, >BrO; >CIO; (D) 10, <Bro, >ClO,;

Thebond order of X-ObondinHPO,2-and CIO,, arerespectively.
(A)125and1.75  (B) 1.33and 1.25 (C()133and1.33  (D)1.33and1.75
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A\ /N
Q.97 Find out therel ation between (adjacent angle) FCIF and FBrF bond anglein CIF; and BrF; molecule

respectively.
s /N A N\
(A) FCIF = FBrF (B) FCIF > FBrF
A A .
(C) FCIF < FBrF (D) Can't predicted.

Q.98 Thecompoundishaving shortest S-O bond lengthis
(A) SO,F (B) SO, (C) SOF, (D) SOCl,

Q.99 Whichof thefollowing statement isnot correct regarding S-,Cl., molecule?
(A) Two axia bond lengthsarelonger compared to two equitoria bond lengths.
(B) Two S+ bond lengthsareidentical.
(C) Two S—CI bond lengthsareidentical .
(D) Lonepair isnot changing itsposition.

Q.100 Thetotal right angled £ CIPCl are presentin PCI, PCI,*, PCl,_, _, _ respectively.
(A)O, 1,4 (B)6,0,4 (C)2,4,0 (D) 6,0, 12

Q.101 If hybridisationisabsentin NH, and pureorbita sinvolved in bonding then select theincorrect statement.
(A) All bondshave egua strength (B) Shapeof NH, will be pyramida
(C)All ZHNH anglesare90° (D) All ZHNH anglesare107°

Q.102 Whichof thefollowing has90° bond angleinitsstructure?
(A)IF, (B) SF (C) PCI (D)AII

Q.103 Thecorrect order of £ OPX bond angleis(X =F, Cl, Br):
(A) POF; > POCI, > POBr, (B) POF; < POCl, < POBI,
(C) POF; = POCI, = POBr, (D) POCI, > POF, > POBr,

Q.104 Thecorrect order of bond length (C—-0)is
(A) CO, < CO < CO,> (B) CO,> < CO <CO,
(C) CO < CO, < CO> (D) CO< CO,* < CO,

Q.105 Which of thefollowing has maximum bond angl€?
(A) NF, (B) NCI, (C) PCl, (D) OF,

Q.106 Which of thefollowing hasthe shortest N—H bond length?
(A) H,N —NH, (B) H-N =N-H (C) NH, (D) CHz;—NH,
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Q.107 Which of thefollowing has minimum bond angle about oxygen?
(A) OF, (B) OCl, (C) (CH,),,0 (D)H,O

Q.108 Whichof thefollowing moleculesor ionshasdifferent bond lengths?
(A) XeF, (B)BF, (C) SF, (D) SF,

Q.109 Thecorrect order of bond angleis
(A) PF;<PCl, <Pl <PBr, (B) PR, <PCI; <PBry<Pl,
(C) PF;>PCl; > PBry > Pl (D) PCI;>PF,>PBr,>Pl,

Q.110 Whichof thefollowing hasall equa bond angles?
(A) CH,CI (B) CH,F, (C) NH, (D) NH,~OH

Q.111 Inwhich of thefollowing O—-N-O bond angleishighest?
(A) NO,* (B) NO,~ (C) NO,~ (D) None

Q.112 Correct order of bondlengthof p, g, r, sinfollowing compound is

H-C-H o0-c®9o"

I
_ (@
CH,~C-0 lle CH,2 OH

O
(A)p<s<g<r  (B)s<p<g<r  (Q)r<gq<s<r  (D)g<p<s<r

Q.113 Which of thefollowing tri-atomic planar species have bond angle greater than 104° and lessthan bond
anglein perfectly tetrahedral species?
(A) OCl, (B) NH, (C) OF, (D) OH,

Q.114 Choosethe correct statement regarding the - bond lengthinfree 1.

(A) shorter than -1 distancein |, (B) Two I distancesaredifferent.
(C) Two |-l distancesare same. (D) Resonance predict thebond length.

Q.115 Thebond length of the S-O bond ismaximuminwhich of thefollowing compound.
SOBr,, SOCl,, SOF,
(A) SOCI, (B) SOBr, (C) SOF, (D) All havesamelength

Q.116 Inwhich of following cases C—C bond length will be highest.
(A) CH,—CF, (B) FCH,—CH,F (C) F,CH-CHF, (D) CF—CF,
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Q.117 Whichof thefollowing statementsis/areincorrect for following species:
3- 2- -
BO; , CO3 ™, NO;

(A) They areisod ectronic andisostructural.
(B) They have same bond angle.

(C) Theextent of n-bondingisintheorder of CO; < NOj < BO3 .

(D) Bond anglesaresamein every cases.

Q.118 Thecorrect orderinwhichd,_,increases
(A) H,0,<0, <0, (B) O,<0;<H,0O,
(C)H,0,<0,;<0, (D) O, <H,0, <0,

Q.119 Inwhich of thefollowing option, al bond lengthsare not equd.
(A) BF, (B) NF, (C) XeF, (D) CIF,

POLARAND PLANAR (DIPOLE MOMENT)
Q.120 Choosethecorrect optionfor thefollowing moleculeinview of chemica bonding

Cl H
\ /
C=C=C=C
(A) non-planar B)u=0 (C)A & B both (D)u=0

Q.121 What may bethe geometry of moleculeif AX ; molecule has non-zero dipol e moment.
(A) Trigonal planar (B) Bent T-shape (C) Pyramidal (D) Both (B) and (C)

Q.122 Findthemoleculewhichisplanar and polar.
(A) BgNSH, (B)F,C=C=C=CF,
(C) BrECl (D) F,C=C=CF,
Q.123 How many maximum number of atomsare present insingle plane of Al(CH,), molecule.

(A)7 (B)4 (©) 10 (D) 6

Q.124 Thepolar and planar compoundis:
(A) SF, (B) BF.CI (C) CH,F, (D) OF,
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Q.125 Select the property which do(es) not follow thefollowing order for NX; (X = hal ogen).
NF; < NCl; < NBr, < NI,
(A) XNX bond angle (B) NX bond length
(C) N—X bond polarity (D) All of these

Q.126 Which of thefollowing moleculeisplanar?
(A)FC=C=C=C=CF, (B)H,C=C=CH,
(C) C,H, (D) All of these

Q.127 Amongst NO;, AsOS™, CO?™, ClO;, SO2” and BO>, thenon-planar speciesare
3 3 3 3, 03 3
(A) CO% ,S0% ,BOY (B) AsO3 ,ClO;,S0%"

(C) NO;, CO5,BO3 (D) SO5,NO;,BOY

Q.128 Thenodal planeinther-bond of etheneislocatedin
(A) themolecular plane
(B) aplaneparalld tothemolecular plane
(C) aplane perpendicular to the molecular plane which bisectsthe carbon-carbon ¢ bond at right angle.
(D) aplane perpendicular to the molecular plane which containsthe carbon-carbon bond.

Q.129 Whichof thefollowing pair of molecul e have same shapebut different in polarity (Polar or nonpolar)
(A) H,O0 & NH, (B) SnCl, & SO, (C) CO, & N,O (D) SO, & SO,

Q.130 Inwhich of thefollowing pairsof compounds, thefirst oneismore polar than the second one?
(A) SO, , SO, (B) NF,, NH, (C) CH,CI, CH,F (D) PF,Cl,, PF,CI,

Q.131 Themoleculewhichisplanar.
(A) SF, (B) Bri ©licl, (D) NH,*

Q.132 Whichof thefollowingisnon polar and pentagona planar species?
(A) XeF, (B) XeOF, (C) XeF; (D) XeF,

Q.133 Whichof thefollowing statementsisincorrect for the dipole moment measurement of the compound.
(A) It helpsto predict the percentageionic character inabond.
(B) It helpsto predict the shape of the molecule.
(C) It helpsto predict the particular cistransisomer.
(D) It helpto predict thebond energies of all bondswithinthemolecule.
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Q.134 Whichof thefollowing molecule/ion haszero dipole moment.
(A) CIF, (B)1CI.° (C) SF, (D) Noneof these

Q.135 If themeasured dipole moment for themoleculeis zero then for which of given formulathe shape and
hybridization of the speciescan be predicted.
(A)AX, (B)AX, (C)AX, (D)AX,

Q.136 Thecorrect order of dipole momentis:
(A) CH,CI < CH;F < CH,Br < CH, (B) CH,Cl > CH,F > CH,Br > CH,l
(C) CH F > CH,CI > CH, Br > CH,| (D) CH;F < CH,Cl < CH,Br < CH,

Q.137 Whichof thefollowing hasnon-zero dipole moment?
(A)Cdl, (B) C,H, (C) CO, (D) SO,

Q.138 Which of thegiven compound has highest dipole moment ?

Cl Cl Cl
cl cl % cl
Cl
(A) (B) ©) @[ (D)
cl Cl
Cl Cl Cl Cl
Q.139 Which of thefollowing molecul e have nonzero dipole moment?
(A) P(CH,),(CF)), (B)PFCl, (C) BF, (D)Cdal,

Q.140 If IF,", types speciesare planar and nonpolar, then which of thefollowing matchiscorrect (wherex s
number of F atomsand nis charge on species)
(A)x=2andn=+1 (B)x=3andn=0 (C)x=2andn=-1 (D)x=5andn=0
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EXERCISE-2

[MULTIPLE CORRECT CHOICE TYPE]
Q.1  Whichof thefollowing areisoelectronic pairs.
(A)H,, HD (B) CO, N, (C)HCI,H,S (D) D,O, Ne

Q.2  Whichpair(s) canform XY type compound?
(A)Al, P (B)Mg,N (C)Ca O (D) Na, F

Q.3  Whichbondsaredirectiona ?
(A)ionic (B) covdent (C) Dative (D) All of these

Q.4  Correct statement(s) regarding ionic compound iare;
(A) Highmelting pointsand non-directional bonds.
(B) Showsstructura isomerism.
(C) Directional bondsand low-boiling points.
(D) High solubilitiesin polar solvents.

Q.5 Whichof thefollowingis/ are not possible?
(A) NOF, (B) NF (C) OF, (D) SnCl ;-

Q.6 Whichof thefollowing moleculeis/ areelectron deficient.
(A) BeCl, (B) CH.CI, (C)BH, (D) NH.CI

Q.7  Assuming pure 2sand 2p orbitals of carbonare usedinforming CH, molecule, which of thefollowing
Statement aretrue?
(A) Three C—H bondswill be at 90°.
(B) Three C-H bond will be stronger than 4" C—H bond.
(C) Theangle of C—H bond formed by s—soverlapping will be uncertain with respect to other
three bonds.
(D) No prediction regarding the shape of themolecule.

Q.8  Whichof thefollowing overlapping isinvolved information of only o-bond.
(A) s—poverlapping (B) p—d overlapping
(C) s—soverlapping (D) p—p overlapping
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Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Which of thefollowing statement iscorrect

(A) xz planeisthe nodal planefor Py orbital.

(B) xy and xz planes are nodal planesfor d,, orbital.

(C) noda planesfor dxz_yz areat 45° inclined with the x-axisand perpendicular to xz-plane.
(D) nodal planes of -bonds of B,N;H, areat molecular plane.

If z-axisbetheinternuclear axis, o-bond would be formed by the overlap between:

(A)sandp, (B) p,andp, (©) p,and p, (D) d> and d_,

Select correct statementsregarding o and © bonds.

(A) o -bond liesonthelinejoining the nuclei of bonded atoms.

(B) = -electron cloudlieson ether sideto thelinejoining the nuclel of bonded atoms.

(C) (2p,, - 3d.) n-bond is stronger than (2p,_ - 3p,) n-bond.

(D) o-bond hasprimary effect to decide direction of covaent bond, while r-bond hasno primary effect
indirection of bond.

Which of thefollowing pair of compound have same hybridisation but different shape of themolecule
(A) BeH,, XeF, (B) SO,, SO, (C) CO,, SnCl, (D) XeF,, SeF,

Which of following shape can not be derived from sp3d? hybridisation of the molecule having single
central atom.

(A) Octahedral (B) Trigond pyramida

(C) Square planar (D) Linear

What arethefollowing types of bond present in CuSO,. 5H.,0.
(A) H-bond (B) Electrovaent bond
(C) Covdent bond (D) Co-ordinate covaent bond

Which of following pair of speciesishaving different hybridisation but same shape.
(A)BeCl,andCO, (B) CO,and SO, (C) SO, and I3 (D) 1Cl, and BeH,

The bent-shape of the molecule may devel op fromwhich of thefollowing hybridisation(s).
(A) spd (B) sp* (©) sp (D) sp

Thehybridisation of Xe-atomin XeOg~ issameas

(A) XeinXeF, (B) Tein TeOY (C)Pin PR, (D)Siin SIFZ-
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Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Theshapeof H,S, isidentical tothat of
(A)SCl, (B) O,F, (C) C,F, (D) H,0,

Which pair of compoundsisnot isostructural but possesses same number of lone pairson the central
atom?

(A)SF,and SO;” (B)CO,andSO,  (C)XeF,andBeH, (D) ClF;and XeF,

From octahedral €l ectron geometry of the central atomwhich of thefollowing shape of themolecule/

speciesmay bepossible.
(A) Squarepyramidal (B) Linear
(C) Square planar (D) Bent

Which of thefollowing molecule doesnot have cyclic structure.
(A) S0, (B) B,Og* (C) H,S,04 (D) H,P,O,4

Inwhich of following cases, the hybridisation of the central atomfor the cationic partintheir solidis
identical.
(A) PCl(s) (B) PBr(s) (C) N,O4(9) (D) XeF(s)

Which of thefollowing hastetrahedral shape?
(A) KMnQO, (B) K,CrQ, (C) KCIQ, (D) NH,

Which of thefollowing € ectronic arrangement(s) is/are stable?

. - | - | _/F
...... F c.
®) —al (B) F—S (© | Xe ! (D) A F
o [ F FCLNE |:/|\
F F -
Which of thefollowing have athree dimensional network structure?
(A)SO, (B) Diamond (C) P, (white) (D) cal,

Which of thefollowing statement(s) i/ are correct regarding hybrid orbital s?

(A) The number of hybrid orbitalsisequal to the number of the atomic orbital sthat get hybridised.
(B) Hybrid orbitalsare equivalent in energy and shape

(C) Thehybrid orbitalsare more effectivein forming stable bondsthan the pure atomic orbitals.
(D) Promotion of electronisessential condition prior to hybridisation
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Q.27

Q.28

Q.29

Q.30

Q.31

Q.32

Q.33

Q.34

Which of thefollowing orbitalsinvolvedin hybridisation of IF.?

(A deo B)d, (©) d, (D)P,

The compoundsor ionswhich do not exist, are
(A) OF, (B) HFO, (C) NClI, (D) PBrg

Which of thefollowing has spd? hybridisation?
(A) [IF* (B) Sk, (C) [PCI]~ (D) H,S,Oq

Which of thefollowing statementsis/are not cor r ect for following compounds.

(1) SCI, (OCH,), and (1) SF, (OCH,),

(A) —OCH, groupsin both cases occupy the same position.

(B) Cl-atomsoccupy equitoria positionincaseof (I) and F-atomsoccupy equitorial positionin case of
(1D).

(C) Cl-atomsoccupy axial positionin caseof (1) and F-atomsoccupy equitorial positionincaseof (11)

(D) Cl and F-atom occupy either axia or equitorial positionincaseof (1) and (I1) respectively.

Ha ogensform compoundsamong themselveswiththeformulaX X', XX & XX 7 (whereX istheheavier

hal ogen) which of thefollowing pair(s) represent(s) correct geometry with polar and non-polar nature
(theoreticdly)
(A) XX"'— Linear — Polar (B) XX — Linear — Polar

(C) XX'— Linear — Non-polar (D) XX, — Pentagonal bipyramidal — Non-polar

Which of thefollowing statement iscorrect in the context of thealenemolecule C;H,,.

(A) Thecentral carbonissp hybridized.

(B) theterminal carbon atomsare sp? hybridized.

(C) The planes containing the CH,, groups are mutually perpendicular to permit theformation of two
separate t bonds.

(D) Central atomissp? hybridized.

Select the mol ecule have non equiva ent hybrid orbital saround central atom.
(A) SOF, (B) PCl, (C)SiF, (D) CH,CI,

The compounds having 8 or more bond angles equal to 90°, are:
(A) XeO* (B) IF, (C) Bri (D) XeF,
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Q.35

Q.36

Q.37

Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

Sel ect the compounds which have polyatomic anionin their solid sate/liquid state ?
(A) PCI (B) XeF, (C) BrF, (D) N,O,

Which of thefollowing has/have open book structure?
(A) OF, (B) OH, (C) S)F, (D) S,Cl,

Which of thefollowing compounds have sp? hybridised in anionic species?
(A) N,O4(s) (B) N,O,(s) (C) N,O(s) (D) PCI4(s)

Inwhich of thefollowing molecular species, d-orbital with no nodd planeisinvolvedinthehybridisation
of central atom.
(A) XeF.~ (B) IF4" (C) TeF.~ (D) SeF.~

Select correct statement(s) with respect to geometry of hybrid orbitals.
(A) sp2 and d®s haveidentical shape.

(B) sp, haslinear geometry dong z-axis.

(C) different geometry may beformed from sp3d.

(D) If p, orbital isreplaced by dxz_yz in sp2 hybridization, non-planar geometry changesto planar

geometry.
Shapeof NH, isvery similar to

(A) Se0,2- (B) CH, (C) H,O* (D)CCl,~

The specieshaving linear structureis/ are:
(A) SnCl, (B) NCO (C) Cs, (D) 8=

Which of thefollowing statement is/ are correct.

(A) (s+p,) produces sp hybrid orbitalswhich arelyinginyz-plane.
(B) (s+ py) produces sp hybrid orbitalswhich arelyinginxz-plane.
(C) (s+p, +p,) producessp* hybrid orbitalsarelying in xz-plane.
(D) (st py) produces sp hybrid orbitalswhich arelyinginy-axis.

Which of thefollowing molecular are having pr—dr bonds?
(A) SO, (B) SO, (C) PO, (D) B,NH,
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Q.44

Q.45

Q.46

Q.47

Q.48

Q.49

Q.50

Inwhich of thefollowing species, al bond pairsareformed by hybridized orbitals
(A)PH," (B) SbH, (C) GeH, (D) CH,

Which of thefollowing speciesareformed by Lewisacid baseinteraction.

(A)CH, (B) NaBF, (C)PCl,* (D)AI(OH),
NH, NO, contains:
(A) lonicbond (B) Covaent bond (C) Coordinatebond (D) Back bond

Thereischangeof hybridisation when:

(A) NH, combineswith H* (B) AlH, combineswith H-
(C) NH, formsNH,,~ (D) SIF,formsSiF>
Select the correct order ?

(A) NH;> NI, > NF; = Decreasing order of Lewisbasic character

(B) HI >HBr >HCI > HF = Decreasing order of thermal stability

(C) PCl> CCl , = Decreasing order of Lewisacid character

(D) F,>Cl,>Br,>1,= Decreasing order of bond dissociation energy

Theincorrect order of bond angleinthefollowing moleculeigare

F
",

N )X
yS %O
E Z
F

(A)y=z>x (B)z>y>x (Cy>x>z (D) x>y>z

Which of thefollowing statementsisnot correct for SiF,~and CIF,".
(A) They areisodectronic

(B) They areisostructural

(C)All possible Z/FSF and ZFCIF anglesareidentical.

(D) dg_randd,_ (bondlengths) areidentical.
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Q.51

Q.52

Q.53

Q.54

Q.55

Q.56

Which of thefollowingis/ areincorrect.

(A) Graphiteisgood conductor of e ectricity than diamond.

(B) XeF3e doesnot exist

(C) In SF, the S-Fbond lengthisgreater inaxial thanthat in equatorial.
(D) NO & CO areacidic oxide.

Which of thefollowing has’havedifferent bond angles?
(A) CF, (B) PClg (C) NF, (D) SF,

Which of thefollowing has morethan four 90° bond angleamong following?

(A) PC (B) SF, (C) SF, (D) CH,
Choosethe correct angle order.

(A)H ISH inPH,"isequal to H /(\: HinCH,

(B) HN HinNH,< HPH inPH,

(© H/N HinNH,; < HIADH inPH,*

(D) 0SOin SO, < oNoin NO,

Which of thefollowing statementsare not correct?

(A) All C-Obondsin CO5~ areequal but notinH,CO,.

(B)All C-Obondsin HCO,, areequal but notinHCO,H

(C) C-Obondlengthin HCO, islonger than C-O bond lengthin CO%‘ :

(D) C-Obondlengthin HCO, and C-Obond lengthin CO%‘ areequal.

Inthe structure of H,CSF,, which of thefollowing statement is/are correct?
(A) Two C—H bondsarein the same plane of axial S bonds.

(B) Two C—H bondsarein the same plane of equitorial S-F bonds.

(C) Total six atomsarein the same plane.

(D) Equitorial S bonds are perpendicular to plane of 7—bond.
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Q.57

Q.58

Q.59

Q.60

Q.61

Q.62

Which statement(s) is/are correct regarding thed, _,in 1,?

(A) bothareidentical (B) both aredifferent
(C) It depends upon the cation attached. (D) It can't be predicted fromitsformula.

The correct statements about the structures of H,O,, O,F, and OF, is/are:
(A) H,0,, O,F,, OF, are polar compounds  (B) d,_, of H,O,>d,_,of OF,
(C)dy_gof OF,>d, _of OF, (D) No peroxidelinkagein O,F,

Choosetheincorr ect statement.
(A)All S—Fbondlengthsareidentical inSF,. (B) All CI —Fbond lengthareidentical in CIF.
(C)All LFCIFanglesareidentica inCIF,. (D) All possibleanglein BF,Cl are 120°.

Choosethe correct propertiesfor thefollowing molecul es.
(1) CH,F, (1) CHF, (111) CH,F
(A) C—F bond Iength order : CH,F > CH,F, > CHF,

(B) C—H bond length order : CH,F > CH,F, > CHF,

(C) Shapeisnot perfect tetrahedral for given compounds.
(D) Dipolemoment isnon zero for given compounds.

Which of thefollowing rdationshipiscorrect for thefollowing figure.

@)

X y
C
H z F

(A)x=y=z (B)yx=y>z (C) x>120° (D) z<120°

Select the correct statement(s) for following molecules.
(1) PF, (CH,), (1) PF, (CF,),
(A) Both havetrigona bipyramidd structure
(B) Both have same dipole moment
(C) P—F bond Iengthislonger in PF,(CH,), thanthe PF,(CF,),
(D) P— bond lengthislonger in PF,(CF;), thanthe PF, (CH,),
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Q.63

Q.64

Q.65

Q.66

Q.67

Q.68

Select the correct option(s) regarding PMeF,Cl,..(-Meis—CH,)
(A) P—CI bond length islonger than P bond length.

(B) Both fluorineatomsoccupy axial position.

(C) P-Mebond has more s-character than P-Cl bond.

(D) Both chlorineatomsoccupy axia position.

Which of thefollowing are correct statement(s).

(A) Bond angle order (X—S-X) isOSF, < OSCI, < OSBr,
(B) (O-0) bond lengthin O,* ismorethan O,F,

(C) d_, bondlengthin CH,Cl > CF,Cl

(D) 4 P—IAD—P anglesareequal to 90° in P, molecule.

Choosetheincorrect order of bond angle?
(A) H,S<H,O<NH, (B) NO, > NO, >NO,®
(C) OF, < OH, < O(CH,), (D) BF;<BCl,<BBr,

Incompound PX_ Y . ; X & Y are monoval ent surrounding atomsand order of electronegativity is

X >Y then according to given information correct satement is/ are;

(A) If n=3then bond angle between central atom and | ess el ectronegativity atomisgreater than 120°.

(B) If n=0, then all fivebond lengthsare not equal.

(C) if n=1, then axia plane can have two same substituent and equatoria plane can havethree same
ubdtituent.

(D) If n=4then axial plane can havethree same substituent and equatoria plane can havetwo same
ubgtituent.

Which of thefollowing pair of specieshavingindividua equivaent bond lengths?

(A) SF & CCl, (B)CH,CI& PCl,  (C)IF,& PCl, (D) BF, & CF,
Correct order regarding bond anglein thefollowing species?

(A) NH,*>NH, > NH,~(H N H bond angle)

(B) NO,">NO,”>NO, (O N O bond angle)

(C) OCl, > OF, > OH,, (X O X) (X =terminal atom)

(D) BCl,>PCl,>NCl, (Cl X Cl) (X = central atom)
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Q.69

Q.70

Q.71

Q.72

Q.73

Q.74

Select the cor rect statement(s):

(A) CH;—C-CH,anglein (CH,),C=CH, issmaller andthe CH,—C=CH, angleislarger thanthe
trigonal 120°.

(B) O—I-Fangleislessthan 90° (89°) in IOF,.

(C) InSeOCl,, Cl —Se—Cl angleislessthanthe Cl —Se—Oangle

(D) POCI, istetrahedral with adoublebond between Pand O. Thereisno lone pair on central atom.

Correct order(s) for following molecular speciesis/are:(x, and x,, arebond length)

O
X, X,
o'/%\()' O/%%\o'
(A) X, >X, (B) X,>X, (C)o,>0, (D)6,=0,

Correct order(s) for following structureig/are:

F F
x|y, F x|y, F
G =576, G = S8)6,
F F
F F
(A) X <%, (B)y; <y, (C) %>y, >%, (D) 6,>6,

Which of thefollowing isincorrect bond angle?
(A)NH;>H,0 (B) SO, > SO, (C)Cccl,>CcCl; (D) Co,<Cdl,

Consider skeleton of following two species:

O/I_| i C)z |
O, C)I( y Cef(‘]

N [

O L _

where,, 6, and 0, areO— Cl —Obond anglesand x, y and z are'Cl — O' bond lengths then which of

thefollowing order isincorrect.
(A)6,>6,; (B)x>y (C) 6,<6, (D)z>y

SO, hasthesimilar geometry as
(A) XeF, (B) F,O (C) BeCl(9) (D) SnCl,
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Q.75

Q.76

Q.77

Q.78

Q.79

Q.80

Q.81

Which of following statementsare correct for HCN molecule.

(A) Two t-bonds are perpendicular to each other.

(B) Lonepair lyingintheorbital whichisperpendicular to both =-bonds.
(C) Thedipole moment valueisnon zero.

(D) Thedirection of dipolemomentisfromN to H atom.

Find the correct order of dipole moment ?
(A) HF>HCI (B) CH,F>CH,CI  (C) CH,Cl,>CHCI; (D) NF;> NH,

If PF,CI; haszero dipole moment, the correct statement(s) is/ are
(A) Thetwo F atomsareat 180° with respect to each other.

(B) Maximum 4 atoms are present inthe same plane.

(C) P-Cl bond islonger than P—F bond

(D) Thed-orbital of ‘P involvedintheformation of PF.Cl;isd ,

Which of thefollowing optionis/ are correct?

Cl Cl
(A) @ & /@\ (Equd dipole moment)
Cl Cl

(B) H,O0 & HF (Inter molecular Hbonding)
(C) PCl(s) & PBr(s) (Cation of both the compound have same hybridisation)
(D) N,O & CO, (Both areacidic oxide)

SO, and SO, aredifferentin:
(A) Hybridisation (B) Compound polarity
(C) Number of pr-pr bond (D) Structure

Which of thefollowing hasnon-zero dipole moment?

OH SH NH, SH
®) @ ®) @ © @ ©)

OH SH NF, OH
Which of thefollowing haszero dipole moment value?
(A) PCIF, (B) P(CH,),F, (C) PCI (D) PF,CI,
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Q.82

Q.83

Q.84

Q.85

Q.86

Q.87

Select the correct statementsregarding moleculesof CF, and F,C=C=CF,
(A) Both arepolar (B) Both areplanar
(C) Both arenon-polar (D) Botharenon-planar

The dipole moment of AX,, BX, and CY ; are 4.97 x 10, 0.60 x 103 and 0.00 columb meter
respectively, then the shape of moleculesmay be

(A) Pyramidal, T-shape, Trigonal planar (B) Pyramidal, pyramidal, T-shape

(C) Pyramidal, pyramidal, Trigonal planar (D) Pyramida , pyramidd , linear

Which of thefollowing compounds are planar aswell asnon polar.
(A) XeF, (B) XeF, (C) XeRS (D) XeF*

[PARAGRAPH TYPE]
Paragraph for question nos. 85to 87
L ewistheory doesnot guide regarding the shape of the moleculeand initially it wasthought that pure
atomic orbitalsareforming bond and next hybridisation theory isadopted to explain the several facts

properly.

Which of the Lewisstructureis not correctly drawn.

T :'|C|5: ‘?°_

e (X e — P+

(A) :0-N=0 B)H—B—H  (C) N (D) -
oo o0 lL _::C:)/ \:(j:_ H /:c|):\ocox

Which of thefollowing set of molecules/ ionsdoesnot exist?
(A) NCl, PCI;, BiF (B) PBrg, SiCl -, XeF,
(C) NCl, OF,, Sk, (D) H,S, PH,, Tl

Whichof thefollowing Lewisdot structure of CO, isincorrect ?

(A) .O-C=0: (B)O=C=0:. (C) .0=C-0. (D) Noneof these
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Q.88

Q.89

Q.90

Q.91

Q.92

Q.93

Paragraph for question nos. 88 & 89
B
b—A—C
Inabovediagram A hasfivevaencedectronsand B,C and D havesix vaencedectronseach. According

totheL.D.S. A has x formal charge, B hasy and C has z formal charge. The above mentioned
compound/ ionfollows L ewisoctet theory. Givethe answer of following question.

| dentify theformal charge of A,B and C respectively.
(A)-2,0,+1 (B) +1,0, +1 (C)-2,0,+2 (D) +1,0,-1

Choosetheincorrect options?

(A) B,C,D belongto chalcogen family.

(B) Moleculedoesnot have equal bond length

(C) Central atomA hassp? hybridisation

(D) Thesumof forma chargeiszerointhismolecle.

Paragraph for question nos. 90 & 91

Initidly it wasthought that pure atomic orbitalsareinvolvedin covaent bond formation and variouskind
of overlap aretherefor o and =-bond formation.

Which of thefollowing set of overlap can not provide ri-bond formation.
(A) 3dand 2p (B) 2pand 3p (C) 2pand 2p (D) 3pand 1s

Theratio of number of 5-bond to n-bond in N, and CO moleculesare

1
(D)E’Z

N |-

1 1
(A) 2.0, 2.0 (B)2, 5 © 3.

Paragraph for question nos. 92t0 94

Different typesof bondsareformed inthe chemica compounds. Thesebond have different strength and
bond energiesassociated with them. These bonds areformed with atomsin different environments.

Which of thefollowing bond has highest bond energy?
(A) o-bond (B) m-bond (C) Hydrogenbond (D) Metdlicbond

Shape of themoleculeisdecided by
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Q.94

Q.95

Q.96

Q.97

Q.98

(A) o-bond (B) m-bond
(C) both ¢ and n-bond (D) Never o Nor t-bond

Which of thefollowing hydridesisthermally least stable?
(A)H,O (B)H,Te (C)H,S (D)H,Se

Paragraph for question nos. 95 & 96
The processof inter mixing of pure atomic orbital sto produce aset of new orbita shaving equa energy
iscaled hybridized orbitalsand phenomenoniscalled hybridization.
Total number of hybrid orbitalsisequal to number of ¢ bond + number of lonepairs

d
s> 9105 o 2, g
‘L+p (square planar)
3 + X2— 2 3 +d 2 3
dsp’ «——— P« god

(square pyramidal) (trigona bipyramidal)
\l/+dX2 l%—dxzyz
d2$3 SdeZ
(octahedral) (octahedral)

If central atomsisfrom dblock having d° configuration or in higher oxidation statethenit show d®s
hytoridization.

Inwhich of thefollowing compound vaccant orbital (s) participate In hybridisaticn during itsformation
(A) BF; (B)Be,Cl, (C) SF, (D) SiHq

Typeof orbtid of S-atominvolved inr-bondformationin SOF, moleculeis
(A) p, (B) d,, (©) d, (D) d,

Paragraph for question nos. 97 & 98
Bond formation between two atomsisthen envisaged (imagine) asthe progressive overlapping of an
atomic orbital from each of the participating atomsthe greater the overlap achieved, the stronger the
bond so formed.

Inwhichof thefollowing pair both have smilarity in hybridisation?
(A) PCl,, PCl,* (B) PCl,*, PCI (C) PCI, PCl~ (D) PCI,*, PCl

Accordingto Lewisdot structure, the number of o -bond(s) and rt-bond(s) in SO, molecul erespectively
are:
(A)2and 3 (B)3and3 (C)3and1 (D) 3and 2

chemstudios by pms Page # 115




SUPER PROBLEMS IN INORGANIC CHEMISTRY BASIC CHEMICAL BONDING
Paragraph for question nos. 99to 101
Among the hydrides of nitrogen family, NH, can easily donateitslone pair and forms number of
compoundsand complexes.

Q.99 WhenNH, reactswith BF;, then an addition compound isformed. Which of thefollowing statement is
incor r ect regarding the addition compound.
(A) Hybridisation of N-atom changes (B) Hybridisation of B-atom changes
(C) Shape of NH, changes (D) Shapeof BF; changes

Q.100 Which of thefollowing hydride contains|east bond angle.
(A) PH, (B) SbH, (C) NH, (D)AsH,

Q.101 Thecorrectincreasing order of H—N —H bond angleinNH,, , NH,and NH,*is
(A)NH, >NH,>NH,* (B) NH, <NH;<NH,*
(C)NH;>NH,">NH, (D) NH,<NH,*<NH,

Paragraph for question nos. 102 & 103

All speciestend to attain or adopt the é ectronic geometry inwhich overall repulsonisminimum. If al the
sites(positions) are equivalent (e.g. octahedral), lone pairsprefer to betrans (anti) to each other, else
lonepairschoosethelargest Ste(e.g. equilatera postionintrigona bipyramidd). Intrigond bipyramidal
geometry, axia position (&) ismore crowded than equatorial position (€) which resultsin elongation of
axia bond ascomparedto equatoraia bond, therebyincreasing theaxial bond length. Thisholdsvalidif
the substituents are same. Also bonding pairsto more el ectronegati ve substituents occupy less space
than thoseto more el ectropositive or |ess e ectronegative substituents. Double bond occupy more space
than singlebond.

Q.102 Choosethe correct statement regarding CIF, .
(A) Cl —F,isshorter than Cl —F, (B) All Cl —F bondsareof equal length
(C) £F,—Cl —F,isexactly equal to 180° (D) Cl —F,islonger than Cl - F,

Q.103 Consder themoleculegivenbelow,

Which of thefollowingiscorrect order of bond angle?
(A)a>p>y B)B>y>a Ca>y>p D) B>a>y
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Q.104

Q.105

Q.106

Paragraph for question nos. 104 & 105
Themoreionic character (i.e. poorer covalency) in abond (dueto the more € ectronegative substituent
to the central atom) leadsto the utilisation of hybrid orbital s containing more pweharacter (i.e.less
s-character) of the central atom. In other words, the multiple bond encouragesthe central atomto utilise
itshybrid orbital swhich contain more sweharacter.
The percentageof s- or p-character between two adjacent and equivaent hybrid orbitalscan determined
fromtheknowledge of the corresponding bond angle (0) asfollows:

If x,, x,and x, are S—Sbond lengthsin S,0,2-, S,0.2-and S0, respectively, then correct order
for S—Sbondlengthis:
(A) X3>X,> X, (B) X; >X,> X, (C) X35> X, > X, (D) x; >X3>X,

The percentage of p-character (approx) inhybrid orbital having thelone pair at central atomin SF,

moleculewill be (given F— S-F equatorial bond angleis 102° and cos102°=-0.21)
(A) 65.5 (B) 34.5 (C) 50.5 (D) 82.2

Paragraph for question nos. 106to 108

Polar coval ent mol ecul es exhibit dipole moment. Dipole moment isequal to the product of charge
separation, g and the bond length d for the bond. Unit of dipolemoment is Debye. One Debyeisequa
to 10718 esucm.

Dipole moment isavector quantity. It has both magnitude and direction. Hence, dipole moment of a
mol ecul e depends upon the rel ative orientation of the bond dipoles, but not on the polarity of bonds
alone. A symmetrical structure shows zero dipole moment. Thus, dipole moment helpsto predict the
geometry of amolecules. Dipole moment va ues can be used to distinguish between cis- and trans-isomer's;
ortho-, meta- and para-forms of asubstance, etc.

Among thefollowing, whichisatype of non-planar aswell asnon-polar compound.
(A)H,C=C=CH, (B)CIF (C) XeF, (D) PF,CI,

chemstudios by pms Page # 117




SUPER PROBLEMS IN INORGANIC CHEMISTRY BASIC CHEMICAL BONDING

Q.107 Whichof thefollowing pair of specieshaving samedipole moment value?

cl cl Cl OH
(A)@ & @ (B)@ & @
cl
Cl OH
Cl Cl
© q@q ® @ (D) Both (A) & (C)
Cl

Q.108 Thedipole moment value of H—X moleculeis1.2 Debye. If theinternuclear distance between H-X is
0.8 A thenthe % ionic character in H-X moleculesis:
(A)3L.3% (B) 50% (C) 14% (D) 25%

Paragraph for question nos. 109to 111

Theformal chargeisthe difference between the number of valencedectronsinanisolated (i.e. free)
atoms and the number of electronsassigned to that atomin alL ewisstructure.
For amol ecul e the net dipole moment isthe vector addition of bond moment and lone pair moment.

Q.109 In SnCI? ion caculatetheformal chargeon Sn.
(A)+1 (B) -1 (C) zero (D) -2

Q.110 Inwhich of thefollowing molecule haspolar aswell asnon polar bond
(A) HCN (B) PCl¢ (C) H,0O, (D) All arecorrect

Q.111 Selectthecorrect statement.
(A) NH, hashigher bond dipolethanthat of NF,
(B) CCl, ispolar molecule
(C) SF,ispolar molecule
(D) IF, ispolar molecule
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[MATCH LIST TYPE]

Q.112 List-1 (Molecule) List-11 (Number of d-orbital(s) used in bond for mation)
P SOF, (@) 1
(Q  XeO4F, 2 2
(R)  XeO, 3 3
S POCI, 4 4
Codes:
P Q R S
A 4 1 2 3
B 2 4 3 1
©c 2 1 3 4
D) 3 4 2 1
Q.113 List-l List-l1
P XeO, Q) Planar and lone pair ispresent on central atom
(Q CF, 2 Planar and lone pair isnot present on central atom
(R)  XeF, 3 Non-planar andlone pair isnot present on central atoms
) CO, 4 Non-planar and lone pair is present on central atom
Codes:
P Q R S
A) 3 2 1 4
B) 4 3 1 2
< 2 1 4 3
D) 1 2 3 4
[MATCH THE COLUMN]
Q.114 Column-I Column-I1
(A)  2lonepar (P XeF~
(B)  Zerodipolemoment (Q NFg
(©)  Pana R ICl,

(D)  All adjacent bond anglesare equal (S XeF,
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Q.115 Column-I Column-l1
(Typeof orbital) (Orbitalsinvolved in hybridisation)
(A)  d-orhital (P)  sp3(Tetrahedral)
(B)  s-orbita (Q)  sp°d?(Octahedral)
© 9. 2-orbita (R s°d(TBP)
(D)  p, -orbital (S  dsp?(squareplanar)
Q.116 Columnl Columnl|
(A)  XeQO, (P Pyramida geometry
B) XeFS (Q)  Nonplanar molecule
(C) XeO,F, (R)  Onelonepairispresent onXe

©) d 2 orbital isinvolved in hybridisation.

[INTEGER TYPE]
Q.117 Findthenumber of hypervaent compounds.
BF;, SF,, NCl,, PCl,, SiF,, BrF , XeF,, BeCl,

Q.118 Findthenumber of o-bondsand 7 bondsin the Lewis structure of PO,>~.
[If theanswersare 2 and 5 then represent as 0025 |

Q.119 How many of thefollowing overlapsof orbitalsat right angleto theinternuclear z-axiswouldlead tothe
formation of -bond.

dxy B dyz P =Py py N pY’ dyZ B dyZ’ dXZ - dxz’ S—Py P,— P,
Q.120 Theratio of lonepairson the surrounding atomsto that of central atom of XeO,F, is

Q.121 How many moleculeshavetwo lonepairsonthe central atom?
H,O, SF,, |, , XeF; , XeO,, XeOF,, PCl,, NCl,, CIF,, XeF,, NO, , CO,*

Q.122 Calculate pn—dr bonds present in SO,2~ NO;~ and trimer of SO,
[If number of p#~dz bonds are 1, 0, 5 respectively, write it as 0105.]

Q.123 Findthennumber of the has sp? hybridised atoms/ ionintheir cationic/ anionic part.
Note : Consider all given compounds in their solid / liquid state.
PCl , Cl,O, PBr., XeF,, I.Cl,, N,Og, N,O,, N,O,
[If your answer is 2, write it as 0002.]
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Q.124 Findthetotal number of specieshaving bent shape
I,-, NO,", H,S, OCl,, XeF,, SO,, NOCI

Q.125 Findthenumber of specieswhere dxz_yz orbita participatein hybridisation.

XeF, SF, IF, XeO,
PCl, PF
Q.126 Infollowing structure calcul ate percentage's character inlonepair occupy by oxygen atom.
F,C QO@ CF,
ST
F3C/ \CF3

Given : Cosb =—-0.99
[Note : If your answer is 38% then write your answer in OMR sheet is 3 but if your answer
0.38% then write your answer in OMR sheet is 3.]

Q.127 Findthenumber of F/S\F anglewhich arelessthan 90° in S, according to V.S.E.PR. theory.

Q.128 Find thenumber of specieswhich do not exi<t.
XeF;, Pbl,, SnCl,, SCl, SH,, SH,, XeH,, PH,, NaBF,, NF,, NOF;, POF,
[If your answer is 3, write it as 0003]

Q.129 Whichof thefollowing hasonly o bonded molecule.
PCl., PF,, POCl,, XeOF,, XeF,, XeF,, NCl;, IF,, SO,Cl,, SOCl,, SO,, SO,
[If your answer is 11 sowrite 0011.]

Q.130 How many maximum Nodal plane of n-bondsare present in one planeinfollowing structure.

H H
AN
C=C=C=C=C
/
H,C CH,

Q.131 How many compound which has pr-dr bonds-
CO,*, CIO,~, SO,, SO,%, P,O,,, NO;~, HCN, [I(CN),]-, PO,*

Q.132 Find out total number speciesinwhich at |east two nonaxia d-orbitalsare used in bond formation.
SO,%, ClO,~, XeOg*, XeO,F,, XeOF,, I0,F,~, SOF,, S;0,*, S,0,%
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Q.133 SiF, + 2HF — H,SiF,

Find out the value of expression [x —y| for the above reaction.

where

x =Total number of Si —Fbondsin H,SF,that arelonger than S— bonds presentin SIF,.

y = Total number of ionizablehydrogenion(s) inH,SIF,.

Q.134 How many total adjacent bond anglesarepresentinlF,?
[If your answer is 13, writeit as 0013.]

Q.135 Findthenumber of specieshaving morethan 4 bond angle.
CH,, CCl,, CHCI,, XeF,, XeF,, CO,, SO,, SOCI,, POCI,

Q.136 Find the maximum number of identical bond anglesin CH,F.,

Q.137 Tota number of moleculeshaving only onetypeof bond angle.
PF,, CF,, XeF,, PF;, BeF,, SF, IF,

Q.138 How many compounds have zero dipole moment?
PCl,F,, PF,Cl,, OCl,, OH,, CCl,, SF,, SF,, C,H,, NCl,
If your answer is 2, write the answer as 0002.

Q.139 Findthenumber of non polar molecule having al polar bonds.
CCl,, PClg, SR, IF,, IF;, PCI,F SF, NO,, BF,

Q.140 Findthenumber of planar molecule.
(i) BF, (i) BCl, (iii) CO.% (iv) SO, (v) NH, (Vi) NCl,
(vii) PCl, (viii) PR,

Q.141 How many number of tetraatomic speciesare planar and polar with central atom spsd hybridised?

PCIY, CIF,, XeF,, SOF,, SF,, [1.CN]®, |CI©

Q.142 Themolecules/ionswhichareplanar aswell aspolar :
SnCl,, L%, NH,, IF,, BF;, H,0O, CO,%, 15, SF,, XeF,, NO,-, XeF,, ICl,~, NH,*
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[ANSWER KEY]

EXERCISE-1

Q1 B Q2 D Q3 A Q4 D Q5 A
Q6 C Q7 B Q8 D Q9 C Q.10 B
Q11 A Q12 B Q13 B Q.14 A Q.15 B
Q.16 B Q.17 B Q.18 A Q19 D Q20 C
Q21 C Q22 B Q23 C Q24 B Q.25 B
Q.26 B Q.27 B Q.28 D Q.29 B Q30 C
Q31 A Q32 B Q.33 B Q.34 D Q.35 D
Q.36 D Q.37 B Q.38 A Q.39 A Q.40 A
Q41 A Q42 B Q43 A Q.44 A Q45 D
Q.46 D Q47 A Q48 A Q49 B Q50 A
Q51 B Q52 B Q53 C Q54 C Q55 A
Q.56 B Q57 D Q58 C Q59 A Q.60 D
Q61 B Q62 C Q.63 C Q.64 C Q.65 C
Q.66 A Q.67 A Q.68 B Q.69 B Q.70 A
Q71 C Q72 D Q73 C Q.74 C Q.75 A
Q.76 B Q77 D Q78 D Q79 B Q.80 D
Q81 A Q8 C Q.83 B Q.84 B Q.85 A
Q.86 C Q.87 B Q.88 C Q.89 C Q.90 D
Q91 C Q92 C Q93 C Q.94 B Q.95 B
Q.96 D Q.97 B Q.98 C Q.99 A Q.100 D
Q.101 D Q.102 D Q.103 A Q.104 C Q.105 B
Q.106 B Q.107 A Q.108 C Q.109 B Q.110 C
Q.111 A Q.112 D Q.113 D Q.114 C Q.115 B
Q.116 B Q.117 C Q.118 B Q.119 D Q.120 D
Q.121 D Q122 C Q.123 A Q.124 B Q.125 C
Q.126 C Q.127 B Q.128 A Q.129 C Q.130 C
Q.131 C Q.132 C Q.133 D Q.134 B Q.135 A
Q.136 B Q.137 D Q.138 C Q.139 B Q.140 C
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EXERCISE-2

Q.1 ABCD Q.2 ACD Q3 BC Q4 AD Q5 BC
Q6 AC Q.7 ABCD Q8 AC Q9 AD Q.10 ABD
Q.11 ABCD Q.12 BD Q.13 BD Q.14 ABCD Q.15 CD
Q.16 BD Q.17 BCD Q.18 ABD Q.19 AD Q.20 AC
Q.21 CD Q.22 AB Q.23 ABC Q.24 ACD Q.25 AB
Q.26 ABC Q.27 ABCD Q.28 ABCD Q.29 ABC Q.30 ABCD
Q.31 AD Q.32 ABC Q.33 ABD Q.34 AB Q.35 ACD
Q.36 ABCD Q.37 ABC Q.38 ABCD Q.39 ABCD Q.40 ACD
Q.41 BC Q.42 ACD Q.43 ABC Q.44 AC Q.45 BD
Q.46 ABC Q.47 BD Q.48 AC Q.49 ACD Q.50 CD
Q51 CD Q.52 BD Q.53 AB Q.54 ACD Q.55 CD
Q.56 AC Q.57 CD Q.58 ABD Q.59 ABCD Q.60 ABCD
Q.61 CD Q.62 ABC Q.63 ABC Q.64 ABC Q.65 BD
Q.66 ABCD Q.67 AD Q.68 AB Q.69 ABCD Q.70 AD
Q.71 ABCD Q.72 CD Q73 C Q.74 BD Q.75 ABC
Q.76 AC Q.77 ABCD Q.78 BC Q.79 BD Q.80 ABCD
Q.81 ABC Q.82 CD Q.83 AC Q.84 ABC Q.85 C
Q.86 C Q.87 B Q88 D Q.89 D Q.90 D
Q91 C Q.92 A Q.93 A Q.94 B Q.95 B
Q.96 D Q.97 A Q98 C Q.99 A Q.100 B
Q.101 B Q.102 D Q.103 D Q.104 B Q.105 B
Q.106 A Q.107 D Q.108 A Q.109 B Q.110 C
Q111 C Q.112 B Q.113 B

Q114 (A)RR S (B)RS (C)RR S (D)RQR,S
Q115 (A) QR (B) RQR,S(C) QS(D) RQR,S
Q.116 (A)PQR(B)S(C)QR,S

Q.117 4 Q.118 0040 Q.119 4 Q.120 10
Q.121 3 Q.122 0206 Q.123 0004 Q.124 4 Q.125 3
Q.126 2 Q.127 4 Q.128 0006 Q.129 0006 Q.130 2
Q.131 5 Q.132 5 Q.133 4 Q.134 0015 Q.135 5
Q.136 4 Q.137 3 Q.138 0004 Q.139 5 Q.140 4
Q.141 2 Q.142 8
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