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Chemical Bonding (Part-B)
’

Singte Correct Answer Type

1.

2,

In which of the following is the O—N-—O bond angle
highest?

(a) NO; (b) NO;

(cy NO; (d) NOg

Which of the following has higher bond dipole mo=
ment?

(a) H—-C (b) N—O

(cyP—H (d} None of these

Which of the foilowing orbital is more directional?
(a) s-orbital {b) p-orbital

(¢} sp-orbital (d) None of these

Select the incorrect geometry for hybridization:
(b} sp’d=T.B.P.
(d) All are correct

{a) sp = linear
(c) sp’d® = PB.P
In henzene, what is the hybridization of each carbon
atom? '

(a) sp? (b) sp’

(c) spd (d)sp ;
What hybridization is expected on the ceniral atom of
each of the following molecules?

(1) BeH, (i1} CH;Br,

(i} PEy (iv) BF;

(@) sp%, sp, 5%, 5 () sp, sp’, sp’d 5Pt

10.

©sp,sphspd,spt (Q)spP,p, spP 8P
Predict the geometry of the following species and
describe the hybridization on the central atom:

(iy PbCl (i) SbFg

(i) BH; (iv) PCly

(a) Tetrahedral sp?, octahedral sp*d®, tetrahedral sp°,
tetrahedral sp°, respectively

(b) Tetrahedral sp®, octahedral sprdt, tetrahedral sp°,
tetrahedral sp?, respectively

{c) Tetrahedral sp°, octahedral sp?d, tetrahedral sp’,
pyramidal sp*, respectively '

{d) Trigonal planar sp?, octahedral spPd?, tetrahedral
sp. tetrahedral sp?, respectively

What is the value of 1D in ST units?

(a) 3.336 x 107 cm (b) 33.36 = 107 cm

(€)333.6 x 10~ cm (&) None of these

Armange the following types of interactions in order

of increasing stability (covalent, van der Waals’ force,

hydrogen bonding):

(a) Hydrogen bonding < covalent < van der Waals’
force

(b) Covalent < hydrogen bonding < van der Waals’

force
(c) Hydrogen < van der Waals’ force < covalent bond-
ing
(d) van der Waals force < hydrogen honding < covalent
Which of the following is the correct order of strength
of H-bonding in the given compound?



11.

12.

13,

14.

15.

16.
17.

18.

19.

20.

21,

22

(b) H,0 > H,;0,
(@) NH; > H,0

(a__) HE < NH3
{¢) HO, > H,O

Which of the following molecule has a planar struc-
ture?

(2) O,5F, {(b) OSF,

(c) XeF, (d) ClO;

What is the shape of CIF; ion?

(a) Bent ' (by Linear

(¢) Pyramidal {d) None of these

Which of the following molecule is not hypovalent
but completes its octet?

(a) AlCl;
(c) AIF,
(d) All are hypovalent and complete their octet

(b) AlBr,

Which of the following species are planar?
(a) Iy, XeF,, CIF; (b) H,0, O CL, ICL,*
(c) XeF; , XeF;, B (d) All are correct

In which of the following molecules are ail the bonds
not of equal length?

(2) BCH, {b) PF;

{c) CE,4 {(d) SFy

The pair having similar geometry is:

(a} BH;, NH; (b) BeHy, H,O
() CHy, CCl4 (d) IFs, PF;

Which of the following molecules is not tetrahedral?
{a) CF, . {b) SF4

(c) CHy {d) SiF,

Which of the following pair does not have similar
geometries?

(a) CH,, CCEL, (b) BF,, NH;4

(c) H,0, H>S (d) PCl;, ShCl;

Which type of shape is found in SF; molecule?
(a) V-shaped (b) Bipyramidal

(¢) Linear (d) Irregular tetrahedron

Which of the following molecule/ion has a triangular
pyramidal shape?

(a} BF, (b) H;0*

(€} NOy {d) CO*

Gtaphite has a two-dimensional layer structure and
the nearest layers are joined togetber by:

(a) Electrovalent bonds (b} Covalent bonds

(c) van der Waals’ forces (d) Metallic bonds

In X¢F,, XeF,, and XeFy, the number of lone pairs on
Xe, respectively, is:

23.

24,

25,

26.

27.

28.

29.

3o,

1,

32.

(c) CHCY,

(3)2,3,1 123

()4,1,2 (d3,2,1

The correct sequence of decrease in bond angles of
fotlowing hydrides is:

(a) NH; > PH; > AsH, > 8bH,

(b} NH; > AsH; > PHy > SbH,

(c) SbH; > AsH, > PH; > NH,

(d) PH; > NH; > AsHy > SbH;

A lome pair of electrons in an atom fmplies:

(2) A pair of valence electrons

(b) A pair of electrons

(c) A pair of electrons involved in bonding

{d} A pair of electrons not involved in bonding
Which of the followin'g is soluble in water?

(a) CS, (b) C,H;CH

(c) CCl, (d) CHCl,

Which one of the following groupings represents a
collection of isoelectronic species?

[At. No.: Cs = 55, Br=35]

{(a) Be, A*', cr (b)Ca**, Cs*, Br

(¢) Na™, Ca?", Mg?* (d)N’=, F-, Na*

The pair of species having identical shapes for mole-
cules of both species is: 5o

(a) BF;, PCly (b) PFs, IFs

(C) CF4, SF4 (d) Xer, COZ

Which of the following ion is not tetrahedral in shape?
() BFy (b) NH;

(c) SF4 (d) CF,4

Which of the following are arranged in the decreasing
order of dipole moment?

(a) CH;Cl, CH;Br, CHLF (b) CH,Cl, CHyF, CH;Br
(c) CH;Br, CH;Cl, CHyF (d) CH,Br, CH,F, CH;CI
Paramagnetism of oxygen is explained on the basis of
which of the following electronic configuration?

{2) 15%2522p° (b) 15°2522p*.

{c) 15°252 (d) None of these
An example of a polar covalent compound is:
(a) KCl (b) NaCll

ey CCl, (d) HCI

Among the following, the molecule with the highest
dipole moment is:
(2) CHy,Cl (b) CH,Cl,

(d) CCl,
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33. Shape of O;F, is similar 10 that of:
(a) C;F, {b) H,0;
(c) HoF» (d) CoH2
34. The statesof hybridization of boron and oxygen atoms
in boric acid (H;B0s), respectively, are:
(a) sp* and sp? (b) sp? and sp*
(c) sp’ and sp? (d) sp? and sp?
35. Decreasing order of C—C lengthin L. C,Hy, U CoH,
101, CHy , LV, C,Hy is:
@IV=1>1>1 (by1>11>1V>Iil
() I > [>TV >l (D IV>1>T> 11
36. Which carbon is more electronegative?
() sp*-hybridized carbon
(b) sp-hybridized carbon
(¢) sp*-hybridized carbon
{d) Always same irrespective of its hybrid state
37. Which of the following is least volatile?
{a) HF (b) HCI
{c) HBr {dy HE
38. Which of the following is not electron deficient?

(a) NH, (b) BF;
L e ) A (d) BH;
39. Lattice energy of ionic compounds depends upon:
(a} Packing of ions only
(b) Charge and size of 1003
{c) Charge on ion only
(d) Size of ions only

i

- 41,

40. Which of the following gives the correct arrangement
of compounds based on their bond strength?

(a) HF > HC1 > HBr > HI (b} HI > HBr> HCl > BF
(c) HF > HBr > HC1 > HI{d) HCl > HF > HBr > HI
Tonic compounds arc formed most easily with:

{a) Low E.A. high LE.  (b) High E.A., low LE.
(¢c)LowEA, lowlE.. (d) High E.A., high LE.
Which of the following gas is linear?

{a) CO; {b) SO,

{c) NO; (d) SO4

Correct order of boiling point is:

(a) HE > HI > HBr > HCI

(b) HF > HBr > Hl > HCI

(¢) HC1> HBr > H1 > HF

(&) HC1> HI > HBr > HF

Correct order of bond length 3s:

42,

43.

44,
(a) COY > €0, >CO  {b) COz >CO> a5

() CO>C0, >COF™ () None of these

45,

46.

47,

48.

49.

50.

Sl

52.

54.

55,

Which molecule is only electron donor?

() NH; (b) BF,

(c) PF; (@) AsFs

Which of the following is sp*-hybridized?
{a) NH; (b) Bel,

() PCl; (d) AICl;

Among the following bonds, which has the most polar
character?

(@) C—0 (b C —Br

()C—F (dC—S

Octet rule is not valid for which of the following
molecule?

(a) CO, (b) H,O

(10 (d) CO

Which of the following has a giant covalent structure?
(2) PbO, (b} Si0,

(c) NaCl (d) AlC],

In which of the following is the angle between the two
covalent bonds greatest?

(a) CO; (byCH;y

(c) NH; © @Y H,0

The correct orderregarding the clectronegativity of
hybrid orbitals of carbon is:

(a) sp<spt > sp? (b) sp < sp® < sp*
(&) sp>sp’ < sp° (d) sp > sp* > p’
The lattice energy order for lithium halide is:
(a) LiF > LiCl > LiBr > Lil

{b) LiC1 > LiF > LiBr > Lil

(¢) LiBr > LiCl > LiF > Lil

(d) Lil > LiBr > LiC1 > LiF

. m-Bonding occurs in each of the following except:

{a) CO,

(cy CN™
The structure of XeF, is:

{a) Planar
{c) Squate planar

(b) CoHa
(d) CH,

(k) Tetrahedral
(d) Pyramidal
Compound formed by sp’d-hybridization will have

_ which of the following structure?

{a) Trigonal bipyramida! (b) T-shaped

(c) Linear

() Either of these depending on the number of lone
pair of electrons on central atom

Which bond is more polar?

{a) C1—Ct (b)N—F

(c}C—F (dyO—F
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65,

66,

67.

Which of the following has the highest bond angle?

(a) HO (b) HaS

(¢) NH, (d) PH,

Which of the following has the lowest bond angle?
(a) NHj | (b} BeF;

(c) Hy0 {(d)CH,

Coordiante compounds are formed by:

(a) Transfer of electrons  (b) Sharing of electrons
(c) Donation of electron pair

(d) None of these

Compounds formed by sp*d?-hybridization will
have which of the following geometry?

(b) Octahedral
(c) Trigonal bipyramidal (d) Pentagonal bipyramidal

(a) Square planar

As compared to covalent compounds, electrovalent
compounds generally have:

(2) High m.pt. and low b.pt.

(b) Low m.pt. and high b.pt.

(c) High m.pt. and high b.pt.

(d) Low m.pt. and low b.pt.

Which of the following statement is not cotrect?

(a) Pi-bond always exists with sigma-bond according

to VB.T. :
{b} Pi-bond can exist independently according to V.B.T.
{c) Pi-bond is weaker than sigma-bond
(d) Sigma-bond is less reactive than pi-bond
‘Which hybridization results in nonplanar orbitals?
{a) sp (&) s
{c) sp’ (d)dsp*
For which of the following hybridization is the bond
angle maximum? : i

(a) sp* (b) sp

(c) sp* (d) dsp?

Among liq HF, liq NH;, CH,, CH;OH, and N,Q,,
intenmaolecutar hydrogen bond is expected in:

(a) All (1) All leaving one
(¢) Three (d) Nore of these
CO;, is isostruciural with:

(a) SnCl (b) HgCl,

{¢) HyO (d)8Ct,

Which of the foltowing has the shortest carbon—carben
bond length? -

(a) CgHg
(c} C;Hy

(b} CoHe
(d} CoH,

638,

69.

4.

71,

72.

73.

74,

75.

76.

.

78.

79.

Which group of atoms have nearly the same atomic
radius?

(a)Na,K,Rb,Cs . (b)Li,Be,B,C

{c) Fe, Co, Ni () F, Cl, B, I

Which set have the strongest tendency to form anions?
(a) Ga, In, Te (b) Na, Mg, Al

()N, O,F {(d) V, Cr, Mn

A molecule in which sp*-hybrid orbitals are used by

‘the central atom in forming covalent bond is:

(a) He, {b) 80,
{c) PCls DN,
Which has a zere dipole moment?
(a) CIF (b) PCl,
(c) SiF, (d) CFCly

The hybridization of carbon atoms in C—C single
bond of CH=C — CH == CH, is:

(2} sp*—sp® (b) sp*-sp?

(¢} sp-sp® (dy sp*-sp

Which has the lowest anion to cation sigs ratio?
(a) LiF (b)NaF.

(¢) Csl (d)CsF

In allene structure, three carbon atoms are joined by:
(a) Three ¢-and three #-bonds

(b) Two g- and one m-bond

(¢} Two ¢- and two nt-bonds

(d) Three n- bonds only

H-bonding is not present in;

{a) Glycerine (b) Water

(c) H,S (d) HF

Which species has the maximum number of lone pair
of electrons on the central atom?

(a) Cl03 (b} XeF,

(c) SF, (@ I3

Which of the following has a regular tetrahedral
geometry?

(a} SF, (b) BF,

(c) XeF, {(d) CIF; _
Which of the following has the least bond energy?
(a) Hy (b) Mgy

©F, () 03

Which is the best description of a covalent bond?
(a) Electrons are simultaneously attracted by more than
one nucieus

(b) Filied orbitals of two or more atoms overlap one
" another
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82

83,

8s.
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(c) Unoccupied orbitals of two or more atoms overlap
one another

{d) Oppositely charged ions attract one another

Deduce the geometry of each of the following mole-

cules;

(1) NH, (i) C,H, (iiiy ClO3

(a) Pyramidal, pyramidal, tetrahedral

(b) Pyramidal, tetrahedral, pyramidal

(c) Pyramidal, planar, tetrahedral

{(d) Pyramidal, planar, pyramidal

What are the hybridization states of each carbon atom-
{8} in the following molecules?

(i) CH, CH,CH,CH,
(i) CH, — CH— CH — CH,

' (ifi) CH, CH = CH--CH,

(iy H—C=C—H

(a) sp°, sp?, sp, sp° (b} sp3, sp, sp?, sp

(c) sp*, sp°, sp, sp? (d} sp’, sp, sp?, sp*
Determine the geometry of each of the following
molecules and hybridization about the central atom:

(i) BeFs(g) (if) AlH, (ii#) CH == CH

(@) splinear, sp? trigonal planar, sp? planar, respectively

(%) sp? planar, sp linear, sp? planar, respectively

{c) sp trigonal planar, sp? linear, sp? planar, respectively
(d) sp linear, sp? trigonal planar, sp linear, respectively
What is the hybridization of CH2* ion?

(a) sp” (b} sp*

(c) sp (dyspd

. What is the hybridization and shape of XeO; and ClOy |

respectively?

.(a) sp’ tetrahedral, sp* tetrahedral

(b) sp* tetrahedral, sp® pyramidal

{¢) sp* pyraridal, sp tetrahedral

(d) None of these

Which of the following molecule has a see-saw
geometry?

@ L
(c) CIF]

(b) ICL;
(d) 10, F,

. The dipole moment of HBr is 2.60 x 1073 cm and the

interatomic spacing is 1.41 A. What is the per cent

- ionic character of HBr?

(@) 10.11%
(c) 11.5%

(b)9.11%
(d) 15%

87.

B8.

89.

90.

91.

92,

93,

94.

95.

A diatomic molecule has a dipole moment of 1.2 D,
if its bond distance is 1.0 A. What fraction of an elec-

tronic charge e exists on each atom?

{a)20%of e (b) 21% of e

(Y [9% of ¢ (d) 25% of e

Which of the possible molecule/species is having

maxirmum values for dipole moment (where “A” is

the central atom)?

(a} AX; (having one lone pair on central atom)

{b} AX, (tetrahedral}

{c) AX,4Y (having no lone pair on central atom)

{d) Cannot be predicted

Which of the following is an incorrect match?

{a) SiF, : Can act as Lewis acid

(b} Benzyne : All C-atoms are sp’-hybridized

(c)PBr; : Nonpolar '

(d) CHF = C = CHF : Nodal planes of e-bonds are not
Iving in the same plane

Which of the following two species have the same

shape?

(DNI; (O B <) SO (v) Noj
(2)1and 11 (b) II and III
() 111 and I (d)Iand IV

SbFs reacts with XeF, and XeF; to form ionic com-
pounds [ XeFy ][SbF¢]~ and [ XeFs ][ SbF; ]. The
geometry of XeF; ionand XeFs ion, respectively, is:
(a} Square pyramidal, T-shaped

{b) Bent T-shaped, square pyramidal

(c) See-saw, square pyramnidal

(d} Square pyramidal, see-saw

Which of the following is a neutral oxide?

{a) NO () NO,

(€) NxOy (d) N,Os

Which of the following is isoelectronic and isosiruc-
taral with CO,?

(a) NO; (b) NO;y

{cINO, () N,O

Which out of SO,*, SF,, and SF, does not undergo
sp-hybridization?

(a) SO (b) SF5 and SO,*"

(c) SF, (d) SF4

In a system, the formation of chemical bond always
decreases its;

(b} Potential energy
{d} Coordinate bond

(a} Kinetic energy
(c) Repulsive forces



' 96. Which one of the following arrangements of molecules

is comvect on the basis of the dipole moment?

(a)BF;>NF; >NH; . (b) NF; > BF;>NH;

{c) NH; > BF; > NF; (d) NH; > NF; > BF;

Fluorine molecule is formed by:

(a) The axial p—p orbital overlap

(b} The side ways p—p orbital overlap

{¢) The s—s orbital overlap

(&) The s—p orbital overlap

98. Which of the following has sp*-hybridization?
(2) SO, (b H,0

(c) NH; @ 5%
Chemical bond implies:

97.

99.
(a) Repulsion
(b} Attraction
(c) Attraction and repulsion
(d) None of these

100. In OF,, the number of bond pairs and lene pairs of
electrons is, respectively:

(a) 2,6 b 2,8
(c}2, 10 (42,9
161. Which of the following does not contain a coordinate
bond?
(a) BHy (b) NH;
(c) CO3~ (d) H,0"

1. Whichof the following are isoelectronicand isostruc-
tral: NO3, CO3™, ClO3, 8052

(2) NO3 and CO5~ (b} 805 and NO3
(© CiO3 and CO3~  (d) CO?™ and SO,
2. Which one of the following is a planar molecule?
{a) NH; (by H,0*
{c) BCly (d) PCl,
3. Ifthe molecule of HCI were totally polar, the expected

value of dipole moment is 6.12 D bui the experimental
value is 1.03 D. Calculate the percentage ionic char-

acter:
(a) 17 (b) 83
{c) 50 (d)y0

10.

11.

12.

13.

Element X is strongly electropositive and element ¥
is strongly electronegative. Both are univalent. The

. compound formed would be:

(@XTy by X~ ¥*

XY XY .

Two ice cubes are pressed ovér each other and united 1o
form one cube. Which force is responsible for holding
them together?

{(a) van der Waals’ forces (b} Covalent attraction

{c) Hydrogen bond formation

{d} Dipole~dipole attraction

Multiple covalent bonds exist in the molecule of:

(a} F, (b H, .

() Ny (d) C:Hg

The type of bonds present in CuSOy-5H,0 are .........
only: :

{a) Electrovalent and covalent

() Electrovalent and coordinate

{c).Electrovalent, covalent, coordinate, and H-bond
(d) Covalent and coordinate ]

Carbon atoms in C;(CN); are:

{a) sp-hybridized (b) sp™-hybridized

{c) sp-and sp?-hybridized

(d) sp, sp?, and.sp*-hybridized

A triple bond is made of:

(a)One o- and two ©-bonds

(b) Two o- and one m-bond

(c) Three - and three n-bonds

{d) One o- and four nt-bonds

The bonds present in N,Os are:

(a) Ionic (b) Covalent and coordinate
(c) Covalent {d} Ienic and covalent

In which of the following molecules are all bonds aot
equal?
{a) AIF,
(¢} CiF;

(b) NF,

(d) BF3

The hybridizations of atomic orbitals of nitrogen in
NO% , NOj and, NHJ are:

(2) sp, sp°, and sp?, respectively

(b} sp, sp?, and s5p*, respectively

(c) sp?, sp, and sp, respectively

(d} sp?, sp?, and sp, respectively

The shape of ClOy ion is:

(b) Square pyramidal
(d) Trigonal bipyramidal

(a} Square planar
(c) Tetrahedral
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14.

15,

16.
17.

18.

19.

20.

21.

22,

23,

24,

(@) X1,

-Which of the following species has a linear shape?

(a) NOZ (b) O

(e} NOy (d) 30,

Which of tht? following is not isostructural with SiCly,
(a) POF (b) NH;

(¢) SCl, (dy SOz~

Which of the following has sp?-hybridization?

{a} CO, {b) 5O,

(c) N,O (d) CO
Intramolecular hydrogen bonding is found in:
(a) Salicyldehyde (b) Water

{c) Acetaldehyde {d) Phenol

Which combination is best explained by the coordinate
covalent bond? 1

(ayH, +1; (MEE 0,

(c) Cl+Cl (d) H* + H,0

Two elements X and Y have following electronic con-
figurations:;

X=15% 252 2p°, 352 3p5, 452 and

Y=1s% 252255, 352 3p°

The compound formed by the combination of X and
Yis:

(b) X1

© XY (d) X7

The hybridization of carben in diamond, graphite, and
acetylene is:

(@) s, sp?, sp (b) sp*, sp, sp?

(c) %, sp*, sp (d) sp, sp*ssp’

The angle between two covalent bonds is maximum
i

{a) CH, (b) H,0

() CO, (d) SO,

CO; has the same geometry as:

() HgCl, @)NO,  (iii)SnCl, (iv) C5H,
(a) (i) and {iii) (b) (i) and (iv)

(¢) (i) and (iv) (d) (iii) and (iv)

Which of the following is an electron-deficient com-
pound? (a) NH,

) ICI

(c) BCly (d) PCI,

The bond between atorns of two elements of atomic
number 37 and 53 is:
(a) Covalent {b} lome

(c) Coordinate {d) Metallic

20.

27,

28.

29,

34.

31,

32,

33.

34,

35,

36.

. The weakest among the following is:

(b) Covalent bond
(d) van der Waals’ forces

{(a) Ionic bond
{(c) Metallic bond
An atom with atomic number 20 is most likely to com-

bine chemically with the atom whose atomic number
is:

(a) 11 (b) 16

(c) I8 {d) 10

Which of the following molecules will have a dipole
moment?

(2) CO, (b) CCly

{(c) XeF; (d) BeF,

Which of the following molecules does not possess a
permanent electric dipole moment?

(a) HoS (b) SO,

(e} SO (d) CS§,

Among the following metals, interatomic forces are
probably the weakest in:

(a) Cu (b) Ag

(c)Zn (d) Hg

The octet rule is not, followed in:

(a) F, {b) NaF

(c) CaF, (d) BF,

In whichof the following is the bond angle maximum?
() NH; (b) NHZ

(c) PCl, (d) SCl,

Which one of the following molecules will form a
lincar polymeric structure due to H-bonding:

{a) HCI (b) H,O

(c) H,S (d) NH;

Which among the following has the largest dipole
moment?

(a) NH; (b} H,0

(c) HI (d) SO,

In which of the following pairs is the bond angle 109°
287

(2) [NH,"], [ BFy ]
(c) NH,, [ BFy ]

(b} [ NHj 1, [BF:]
(d) [NH;], [BF;]

The pair of species having identical shape of both

species is:
(a) BF,, PCl, (b} PF,, TF,
{c) CF,, SF, (d) XeFy, CO,

Which pair of molecules will have a permanent dipole
moment for both members?



3.

38.

39.

40.

41.

42,

43,

44.

(2) NO, and O, (b SiF, and CO,
() SiF, and NO, (d) NO, and CO,

The percentage s-character of the central atom in

ber_yll ium fluoride is:
(a) 25% (b) 33.3%
(c) 50% (d) 20% . 45,

In which of the following sets do we have sp’_d—hy—
bridization?

(a) XeF,, IBry, XeO;
(c) XeF,, IBrs, SF;

(b) IBrs, SF; ,SFs
(d) SFs and SF5

Select the correct order for covatent radii:

(a) Octahedral radii > linear radii > tetrahedral radii
(b} Octahedral radii > tetrahedral radii > linear radi
{¢) Linear radii > tetrahedral radii > octahedral radii
{d) Tetrahedral radii > octahedral radii > linear radii -

Which molecule among AX5, AX,, AX;, and AX, is
most likely to have a trigonal bipyramidal structure if
A has no lone pair?

(a) 4%; (b) A%

(<) Both (a) and (b) (d) AX; 5
Which of the following structure is analogous of
so;7? - -

(3) F,8¢0 (b) F,8¢0,

(c} SOF (@) SO,

Select the correct statement:

(a) SFs, CH,, $iCly, and CCl, have tetrahedral structure -
(b) BF,, CIF;, and ICl, have trigonal planar structire

{©) XeF,, BeCly, and ICI; have linear structure

(d} Alt are correct

F bond

anial

Compare: F-iI—o0 and Faxial —T—

angle in TOF, molecule:

48.
(@) F—0>F —I—F

(b) Fm‘.-u =y i"‘" Faxia] > F_i_o

(C) Faxial i i_ Faxial = F_E_O
(d) None of these

Compare bond angles x and y from the following 49
molecule:

46.

47.

HC &
yt;?’-— :

HC H

(B)x>y

(C)x=y

The dipole moment of LiH is 1.964 x 1072 cm and the

" interatomic distance between Li and H in this molecule
is 1.596 A. What is the per cent ionic character in LiH?

byy>x
{d)yx =y=120°

{a) 78.6% (b) 86.7%

() 8.67% (d) 76.8%

The two molecules indicated below are capabie of
intramolecular hydrogen bonding which is likely to
form more stable hydrogen bonds.

i . %

g ‘/C\\%'C _ACH; H3C\C ’,C\C _-CH;
[ T
o B

&) : (B

{a) 4 has higher H-bonding

(b) B has higher H-bonding

{c) Both 4 and B haveequal H-bonding
(d) None of these

The HF, ion exists in the solid state and alse in liquid
HF solutionbut not in dilute aqueous solution because:

(a) In aqueous solution, there is hydrogen bonding but
each HF molecule hydrogen bond with the much
more prevalent H,O present instead of other HF
molecules, and H;O" and F © are much more likely
to be formed

(b) HF is weaker acid than H,O
{c) HF has H-bonding
{d) None of these

SbF; reacts with XeF, and XeF to form ionic com-
pounds { XeF; J[SbF;]~ and [ XeFs }tSng 1. The
geometry of XeF jonand XeF jon, respectively, is:
(a) Square pyramidal, T-shaped

(b) Bent T-shaped, square pyramidai

(c} See-saw, square pyramidal

- (d) Square pyramidal, see-gaw
. *Select the correct option for following statements:

(I} sp? hybrid orbitals are at 90° to one another

(ID sp’&* adjacent hybrid orbitals are at 90° to one
another '

- (TH) sp? hybrid orbitals are at 120° to one another

50

51

52

]
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51.

52.

53,

54.

552

56.

57.

58.

(IV) Bond order of N—O bond in NO;" is 1§
(a)TFTF (b)TTFF
(QFTTT (FTFT
Which of the following is an example of a planar
molecule having a net dipole moment?

{a) NF, (b) CIF4

(c) XeO; (d) 50,

Dipole moment is shown by:

{a) 1, 4-dichlorobenzene

{b} cis-1, 2-dichlorobutene

(c) trans-1, 2-dichlorobutene

{d) trans-2, 3-dichloro-2-butene

Which of the following has p—dr bonding?

(a) NO3 (b} SO3~
(c) BO3™ () €03~
The electronegativities of F, Cl, Br, and I are 4.0, 3.0,

2.8, and 2.5, respectively. The hydrogen halide with a
high percentage of ionic character is:

{a) HF {b) HCI
{c) HBr (dy HI
The nodal plane in the n-bond of ethene is located in:

(a) The molecular plane -
(b} A plane parallel to the molecular plan

(c) A plane perpendicular to the molecular plane which
bisects the carbon—carbon sigma bond at right angle

(d) A plane perpendicular to the molecular plane which
contains the carbon—carbon ¢-bond.

Which one of the following pairs of molecules will
have a permanent dipole moments for both members?

(2} NO; and O, (b} SiF, and CO,
(¢) SiF, and NO, (d) NO, and CO,
In the hypothetical molecule AX,L, {where 4 is central
atomn, X 18 surrounding atom, L is lone pair, » is the

“number of lone pair), for which possibie value of “#”

will the dipole moment of the molecule bé minimum?
(a) Zero (b) 1

{c)2 (dy4

Which of the following is arranged in the increasing
order of enthaipy of vaporization?

(a) NH,, PH;, AsH, (b) AsHs, PH;, NH;
(c)'NH;, AsHs, PH; (d) PH,, AsH,, NH;

The number of m-bonds and o-bonds in the Lewis
structure of SO; 1s:
(a)3oc,3n
(3o, lm

(by3c.2m
{d) None of these

59.

£0.

61.

62.

64,

65.

66.

67.

55k chimical Boriding (Part-)

In BrF; molecule, the lone pairs occupy equatorial

position to minimize:

{a) Lone pair—bond pair repulsion only

(b) Bond pair-bond pair repubsion only

(c) Lone pair—lone pair repulsion and lone pair—bond
pair repulsion

(d) Lone pair-lone pair repulsion only

The correct order of bond angles {smallest first) in

H,S, NH,, BF;, and SiH, is:

(a) H,S < StH, <NH; < BF,

(b) NH, < H,5 < SiH, < BF,

(c) H,5 <NH; < SiH, < BF;

(d) H,8 < NH; < BF; < SiH,

The molecutar shapes of SF,, CF,, and XeF, are:

(a) Different with 0, 1, and 2 lone pairs of electrons
on central atom, respectively

(b) Different with 1, 0, and 2 lone pairs of electrons
on central atom

(¢} Same with 2, 0, and | lone pairs
{d) Same with 1, I lone pair in eachicase
in silicon dioxide:

{a) One Si atom is bonded to two O atoms
{b) There are donble bonds between 8i and O atoms

{c) Each Si atom is surrounded by four O atoms and
each oxygen atom is bonded to two Si atoms

(d) E4ch Siatom is surrounded by two O atoms and
gagit U 1s bonded to two Si atoms

Which of the following statement is incorrect for the
dipole moment measurement of the compound?

{a) It helps to predict the percentage ionic character in
a bond

{(b) It helps 10 predict the shape of the moelcule
(c) It helps to predict the particular cis frans isomers

{d) 1t helps to predict the bond energies of all bonds
within the moelcule

Which of the following contains both polar and
nonpolar covalent bonds?

(2) NH,Ci (by HCN

(¢) H,0, (dy CH,4

An sp® bybrid orbital contains:

(b} 1/2 s-character

{(dy 3/4 s-character

Which contains a coordinate and a covalent bond?
(a) BaCl, (b} NH,Cl

() HCI (d} H,O

An atom of one element 4 has three electrons in its

(a) 1/4 s-character
(c) 2/3 s-character



68.

69.

70.

71.

outermost shell, and that of B has six electrons in the
outermost orbit. The formula of the compound formed
by these two will be:

(2) 4B, (b) 4,8
(c) 4B, (d) 438,
Dative bond is present in:

(a) SO, (b) NH,
(c) BaCly (d) Nz

Which of the following pair of species is not isostruc-
tural?

(a) KrF,, ICl, - (b) S0;, SOy
(c) COT,BOY (d) Si0}~,10;
If “»” mumber of HyPO,4 molecules are polymerized ta
produce chain molecule and ring molecule separately,
then the number of P-O-P linkages formed is, respec-
tively:

(@) mand (n— 1) (b)) (r—1yand (n-1)

{c){n LDandn (dymand r

The molecule having zero dipole moment is:
~ (a) CHyCl (b} CH,CL

(c) CHCl, (@eo,

72.

73.

74,

75

76.

77.

() SO,

The solubility of KCl is relatively more in (where D
in dielectric constant):

(8) Colls (D =0) (b) (CH3;)L,CO (D =2)
{c} CH;OH (D =32) () CClL,(D=0)
If a molecule MX; has a zero dipole moment, the sigma
bonding orbitals used by M (at. no. < 21} are:
~ (b) sp-hybrid
(d) sp?-hybrid

(a) Pure p
(c) sp*-hybrid

In which molecule are all atoms coplanat?
(a) CH4 (b) BF3
(c) PF; (d) NH;

Two tone pairs of electrons and two bond pairs are
present in:

(2) NH, (b) BF;
() CO5~ (d) NH;

When the hybridization statc of carbon atom changes
from sp® to sp? and finalty to sp, the angle between the

hybridized orbitals:

(a) Decreases gradually  (b) Decreases considerably
{c) Is not affected

Which of the following is expected to have a linear
structure?

(d) Incrcases progressively

{b) CO,

(c) CO5 (d) SOF

78.

80,

81.

82.

83.

34,

85.

86.

87.

88.

Which of the following phenomenon will occur whep
two atoms of same spin will react?

(a) Bonding will not occur _
{(b) Orbital overlap will not oceur -

(c) Both (a) and (b)

{d) None of these

Which is not linear?

(a) CO, (b HCN
{c) CoH, {d) H,O-

Among NH;, BeCl;, CO,, and HyO, the nonlipear
motecules are;

(a) BeCl, and H,O (b} BeCl, and CO,
(c) NH; and H,O {d) NH; and CO;,
Dipole moment is hi ghest for:

(a) CHCly (b) CHy

(c) CHF; : {d) CCl,

Consider the following iodides:

Pl, Asly Sbl,

102¢ 100.2° 99°

The bond angle is maximum in Py which is:

(a) Due to small size of phosphorus

(b) Due to more bond pair—bond pair repulsion in PI;
(c) Due to less electronegativity of P

(d) None of these

Which of the following is the largest ion? .
(a)Na* (b) Mg?*

(c) O* (d) F

The ionization pbtential order for which set is cor-
rect:

(@) li=K<=Cs M B>Li>K

() Cs>Li>B (d)Cs>Li<K

For the type of interactions: (I) covalent bond, (I1) van
der Waals’ forces, and (I1I) hydrogen bonding, which
represents the correct order of increasing stabitity?

(a) @) < (I <D {b) (1) < {1 < (1)

(e) D> {H) > () (a) (I = (11 = (I}

Which of the moetcule/species has *s-hybridization?
{a) Cr0,Cl, ) PCI;

(c) NH} (d) ClO;

Identify the lcast stable ion amongst the following:
(@) Li . ()Be

{c)B” @C

Identity the pair in which the two specics arc isostruc-
tural: i

T VT

8!
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89.

90.

91,

(a) SiF, and SF, (b) 103 and XeO;
{c) BH; and NH} (d) PFy and SFy
The total right-angles £ CIPCl present in PCls, PCl,",

PClg are _, , _,respectively,
(a)0, 1,4 {(b)6,0,4
{}2,4,0 {d) 6,0, 12
Which molecule has a trigonal planar geometry?
© (a)IF; {b) PChL
{c} NH; {d) BF,
The molecule having permanent dipole moment is:
(a)} SF, {b) XeF,
{c} SiF, {d) BF,

92.

93,

94.

96.

What is the formal charge on the chlorine atom in the
oxyacid HOCIO, if it contains single bonds?

{a) 2- {(b) 1-

{c} 1+ (d) 2+

The hybridization of P in phosphate ion ( PO} ) is the
same as in;

(2)1in ICI; {b) S in SO;

(¢)N in NO3 (@) S in SO

The electronegativity difference between N and F is

greater than N and H, yet the dipole moment of NH,

(1.5 D) is greater than that of NF; (0.2 D). This is

because:

{(a) In NH; as well as NF,, the atomic dipole and bond
dipole are in the oppostte direction

(b} In NH,;, the atomic dipote and bond dipole are in
the opposite direction, whereas in’NF; these are in
the same direction

(c) In NH; as well as in NF; the atomic dipole and
bond dipole are in the same direction

{(d} In NH;, the atomic dipole and bond dipole are in
the same direction, whereas in NF these are in the
opposite direction

. Which of the following species have undistorted oc-

tahedral structures?
1. SFg
3. SiFg>

2.PF;
4. XeFq

Select the correct answer using the codes given below: .

(a}2, 3, and 4 ) 1,3,and 4

{c)2and3 (dy1,2,and 3

in the anion HCOO™, the carbon—oxygen bonds are
found to be of equal length. This is because:

97.

98.

{a) The anion HCOO™ has two resonating structures

(b) The anion is obtained by the removal of a proton
from the acid molecule

{c) Electronic orbitals of carbon are hybridized
(d) The C == 0O bond is weaker than the C — O bond

On analysis, & certain compound was found to contain
254 gof X and 80 g of ¥. If the atomic weight of X is
127 and that of ¥ is 16, then the formula of the com-
pound containing X and Y is:

(a) XY (b) X, Y
{¢) AT, (d) Xz ¥s
How many bonding pairs and lone pairs surround the

central atom in the I; ion?

Bonding pairs Lone péirs
{a) 2 2
{b) 2 3
)] 3 2
(d) 4 3

What hybrid orbitals are employed by carbon atoms
1, 2, and 3, respectively, as labeled in the compound
shown?
Ol
Il
H,C — 9 - (;ENE

¥

() sp?, sp?, sp
(&) sp?, sp%, sp?

{a) sp3, sp, sp
(6)sp’, sp?, sp

100. Which reaction involves a change in the electron pair

geometry for the undertined atom?
() BE +F>BF, (b)) NH; +H" > NH]
(¢) 280, + 0, = 2805 (d) H,0+H* - H;0"

Muitiple Correct Answers Type -

In V.B.T, the idea of hybridization was required to
explain which of the following facts:

{a) The equivalence of the bonds in most of the com-
pounds

(b) The stereochemistry of the molecules

(c) The better overlapping of the orbitals

(d) None of these

Which of the following molecule has/have structure
similar to NH;? :
(2) PH; (b) H;0"

(c) SeFy’ @ CH,

Which of the following properties of water is related
to the hydregen bonding?



{b)High heatof vaporization

(a) High boiling point
(¢) Low density of ice compared to water
(d) None of these

INH; is isoelectronic with:

(a) H,0 (b) CH,

{c) HF (d) None of these
Which of the following molecule(s) is/are planar?
@1Cl (b) 16

(c) Snl, (d) CdBr,

Which of the following molecules are nonplanar and
have a dipole moment?

(a) CH,Cl, (b) C;H,Cl, (cis)
(©) ICl (d) NH,

Which of the following molecules are planar and have
an angular geometry?

(a) C10% (b) CLO*
(c) H;0 (d) BF,
Which of the following molecul-c(s) have a bent shape?
(2) CIFy (b) CIE;
© {¢) BEy (d) None of these

10.

{a) ICI; . (b} BiF;
{c) XeF, (d) SF,4
Which of the following molecule(s) isfare having a-
linear geometry?
(a) XeF, ® ICI;
@k {d) CO,

11.

iz,

T 13,

14.

' (a} SnCl; and H,O

Which of the following molecule(s) is/are having a
square planar geomelry? ;

Which of the following molecule(s) is/are having a

. see-saw geometry? '

(a) TeBr, {b} TeCl,

(¢c) XeOyF, (d) SF,

Which of the following sets of motleule(s) is/are
having a V-shape but different hybridization?

{b) 50, and NO3
(c) BE; and 8Cl, {d) OF, and SCl,
sp*-Hybridization is not shown bj!:

(a) BeCl, (b) BF;

(c) NH, (d) XeF,

‘Which statement(s) is/are correct?

(a) A double bond is shorter than a single bond

15.

16.

17.

18.

19.

20,
21.

22.

23,

24,

(b} A sigma bond is weaker than a n-bond _

{(c) A double bond is stronger than a sigma bond

{d) A covalent bond is stronger than & hydrogen bond
Which of the following molecule(s) is/are triangular
pyramidal in shape?

(a) NH; (b) NCl;

(c) PF, (d) BCl,

Which oxide(s) of niirogen is/are not isoelectronic
with CO,?

(a) NO, (b) N0
() NO (d) N;O,
Which of the following species are deficient?
@ /N (b) Br-
o
(c) BF, (d) NH§

1

Which compound contains double bond or tripie bond?
(a) C;H, - (b) H,0

() N, (d) HCN

Which of the following moleculehas/have structure
similar to [F¢?

(a} PCls (b) BrEF;

(c) Sy _ (d) PFs

Which of the following oxide(s) is/are amphoteric?
(4) €03 (6) SO,

{¢) SnO, (d) PbO,

Which of the following acid(s) is/are menobasic?
(a) HPO; () HsPO;

() HaPy 04 {d) H3PO;,

Select the reaction in which coordinate bond is formed
in product side:

(a) BF, + F — BF,
(b) CO + BF;—— OCBF,

(¢) H,0 + H' — H30"

(d) AICL; + CI' —— AICI,

Which of the following molecules are planar and have
a dipole moment?
{a) H,8

{c) CIF;

I
(d) H,0

Which of the following molecul e(s) isfare having two

© different types of bond lengths?

(2) PF,
(©)IF,

(b) PCls
(d) SF,
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