CHEMISTRY (Ccos

SYLLABUS : Chemical bonding and Molecular Structure

Max. Marks : 180 Marking Scheme : + 4 for correct & {(—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 45 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. The clectronic configuration of metal M is 1s2 2s? 2p® 3s!. 4, Hybridisation ofthe underline atom changgs in:

The formula ofits oxide will be (a) AlH;changes to AlH,

(a) MO ® M0 (b) H,0 changes to H;O"

(c) SO, (d) All ofthese (c) NH; changesto NH}
2, Which ofthe following does not contain coordinate bond ? (d) inall cases

S. The decreasing values of bond angles from NH; (106°) to
SbH, (101°) down group-15 of the periodic table is due to

() €o0?” d H0" (a) dcercasing Ip-bp repulsion

i ; (b) decreasing electronegativity

(c) increasing bp-bp repulsion

(d) incrcasing p-orbital character in sp3

(@) BH; (®) NHj

3. Which of the following statements is incorrect ?
(a) The formation of ionic compounds depend upon the
ease of formation of the positive and negative ions

from the respective neutral atoms. 6. In POy ,theformal charge on each oxygen atom and the

(b) Formation of ionic compounds depend upon P —O bond order respectively arc
arrangement of the positive and ncgative ions in the (a) 0.75,0.6 (b) 0.75,1.0
solid. (c) 0.75,1.25 (d) -3,1.25
(c) Formation of positive ion involves addition of 7. KF combines with HF to form KHF,. The compound
electron(s) while that of negative ion involves contains the specics
removal of clectron(s). (@ KhFandH' () K, F andHF
(d) Nonc of these (c) KT, and|HF,| (b) |KHF|"andF,
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8.

10.

11,

12.

13.

14.

An cther is more volalile than an alcohol having the same
molecular formula. This is due to

(a) dipolar characlcr of cthers

(b) alcohols having resonance structurcs

(c) intcr-molccular hydrogen bonding in cthers

(d) inter-molecular hydrogen bonding in alcohols

In which of the following ionizalion proccsscs, the bond
order has incrcased and (he magnclic bchaviour has
changed?

(@) Ny > Np* by C, 5C"

(¢) NO - NO* d 0,0,

The maximum number o90° angles between bond pair-bond
pair of electrons is observed in

(@) dsp? hybridization (b) sp*d hybridization

(c) dsp? hybridization (d) sp*d? hybridization

Two ice cubes are pressed over cach other umtil they unile
lo form one block. Which one of the following forces
dominale for holding them togcther?

(a) Dipolc-dipolc inlcraction

(b) Vander waals’ forces

(c) Hydrogen bond formation

(d) Covalentallraction

In XcF,, XcF, and X¢F ¢, the number ofloncpairson Xcarc
respectively

(@) 2,31 (b 1,2,3

© 4,1,2 d 3,2,1

The hybridization of alomic orbilals of nitrogen in
NO7, NO; and NH} arc

(@) sp?, sp’ and sp? respectively

() sp, sp? and sp® respectively

(c) sp?, sp and sp? respectively

(d) sp?, sp? and sp respectively

Match Column-I with Colwunn-1I and Colunm-IIT and choose
the corrcct option from the given codes.

Colunn-I Colwnn-ll  Colwuon-II1

Molecule (No. of lone (Shape of molecule)
pairs and
bond pairs)

(A) NH; () 1,2 (p) Bent

(B) SO, G 1,4 (@) Trigonal pyramidal

©) SF, @) 2,3 (r) T-shape

D) CIF,4 (iv) 13 (s) Scc-Saw

16.

17.

18.

19.

DPP/ CC04

(@ A-—(iv, q); B-(ii, p); C- (i, r); D - (iii, s)

() A-—(v, q); B-(, p); C—(ii, s); D —(iii, 1)

() A-(,p) B—(iii s); C— (v, r); D —(ii, q)

(d) A—(v, p); B—(i, r); C— (iii, q); D - (ii, s)

Which of the following slatements is/are nol correct for

combinalion of alomic orbilals?

(1) The combining alomic orbitals must have (he same or
ncarly the samc cncrgy.

(i) Greater the extent of overlap, the greater will be the
clectron density between the nuclei of a moleculer
orbital.

(iii) 2p, orbilal of onc alom can combine with cither of
2p,., 2py or 2p, orbital of other alom as these orbitals
have samc cncrgy.

(a) (i) and (ii) (b) (iii) only

(c) (1) only (d) (i) and(iii)

Which of the following is the correcl increasing order of

lonc pairofclectronson the cenltral alom?

(@) IF;<IFs<CIF, <XCcF,

() IF; <XeF, <CIF,<IF;

(c) 1F,<CIF;<XeF,<IF;

(d) IF;<XeF,<IF;<CIF,

Cl
Thedipole momentofchlorobenzenc is1.5D.
Cl
Cl
Thedipole moment of is
Cl Cl
(a) 2.86D (b) 225D
(¢ 15D (d 0D

In compounds of type ECl3, where E = B, P, As or Bi, the
anglcs Cl - E- Cl for diffcrent E arcin the order.

(a) B>P=As=Bi (b) B>P>As>Bi

(c) B<P=As=Bi (d) B<P<As<Bi

Which of the following substances has the greatest ionic
character ?
(@ CL,0
(c) PbCl2

() NCl,
(d) BaCl2
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20.

21,

22,

23,

24.

206.

Ifan organic compound contain 92.3% C and 7.7% H, then

number of sp®,sp? and sp hybridized carbon atoms in all

possiblc structurcs of compound respectivelyarc (molecular

mass=52 g/mol)

(@ 1,2,5 (b) 044

() 0,8,4 (d) None of these

Which of the following arcisoclcctronic and isostructural?

NO,~,C0O,>,Cl0;, SO,

@ NO;~,CO? () SO;,NO;

(©) Cl0;,C04%- (d) CO;%,S0,4

Consider the chemical specics NO3, NO3 and NO; and

point out the correct stalement given below

(a) The hybrid state of N in NO3 is sp?

(b) The hybrid state of N in all the species is the same

(c) Theshapeofboth NO3 and NO3 is bent while NO3
is planar

(d) Thchybrid statcof Nin NO3; and NOj is thc same

Bond order normally gives idea of stability of a molccular

species. All themolecules viz. H,, Li, and B, have thesame

bond order yct they are not equally stable. Their stability

ordcr is

(@ H,>B,>Li,

) Li,>B,>1,

(b) Li,>H,>B,
(d). Hy>Li,>B,
1112 + 1112—> zHe3 + 011I

The above nuclearreaction is called

(@) nuclear fission

(b) nuclcar fusion

(c) artificial transmutation

(d) spontancous disintcgration

Hydrogen chloride molecule contains

(a) polarcovalentbond (b) doublc bond

(c) co-ordinate bond (d) electrovalent bond
Among the following specics, identify the isostructural pairs

NF3,NO3,BF;, H;0* HN;

(@) [NF,NO3land[BF;,H30" ]
(b) [NF;,HN;]and[NO3, BF;:]
(c) [NF;,H;0" Jand|NO3,BF;3]

(d) |NF;,H30" Jand[HN;, BF;]

27,

28.

29.

30,

32,

c-15)

In the anion HCOO~ the two carbon - oxygen bonds arc

found to be of equal length. What is the reason for it ?

(a) Electronic orbitals of carbon atom are hybridised

() TheC =0 bondisweaker than the C —O bond

(c) The anion HCOO™ has two resonaling structures

(d) Theanion is obtained by removal of a proton from the
acid molecule

Which of the following is/arc not c¢ssential condition(s)

for hybridisation?

(i) The orbitals present in the valence shell of the atom
are hybridised.

(i) The orbitals undergoing hybridisation should have
almost equal energy.

(i) Promotion of electron is essential prior 1o
hybridisation

(iv) Only half filled orbitals participate in hybridisation.

(a) (i) only (b) (iii) only

() (iv) only (d) (ii1)and (iv)

Themolecule XY, contains two ¢ and two ©t bonds and
one lone pair of electrons in valence shell of X. The
arrangement of lonc pair and bond pairs is

(@) lmear (b) trigonal planar

(c) square pyramidal (d) unpredictable
Themolecules BF3 and NF3 arc both covalent compounds,
but BF3 is non polar whercas NF3 is polar. The reason for
this is

(a) atomic sizc of boron is larger than nitrogen

(b) Boronis metal while nitrogen is gas

(c) B-Fbonds are non-polar while N - F bonds are polar
(d) BF3 is planar but NF; ispyramidal

Amongst LiCl, RbCl, BeCl, andMgCl, the compounds with
the greatest and the Icast ionic character, respectively arc:
(a) LiCland RbCl () RbClandBeCl,

(¢) MgCl, and BeCl, (d) RbCland MgCl,

Which of the following is thc wrong statement ?

(@) ONCland ONO~are notisoelectronic.

(b) O; molccule is bent

(¢c) Ozong is violct-black in solid state

(d) Orzoncis paramagnclic gas.
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33. Forwhichofthe following molecule significant pu = 0?
(i CN
0 © o) <j
Cl CN
OH SH
(ii1) © (iv) ©
OH

34.

36.

37.

SH

(a) Onmly(i) (b) ()and(ii)

(c) Only(iii) (d) (i)and@v)

The bond dissociation energy of B- F in BF; 1s 646 kJ mol i
whercas that of C - F in CF 4 is 515 kJ mo}-!. The correct
reason for higher B - F bond dissociation energy as compared
tothatofC—Fis

(a) stronger ¢ bond between B and F in BF 3 as compared
to that between C and F in CF,

(b) signilicant pr—pw inleraction between B andFin BF
whereas there is no possibility of such inleraction
between C andFin CF,.

(c) lowerdegree of pit— pitinteraction betweenB and F in
BF; than (hat between C and Fin CF .

(d) smaller size of B—atom as compared to that of C—atom.

Dipole-induced dipole interactions are present in which of

the following pairs :

(@) Cl,andCCl, (b) HCland He atoms

(c) SiF,and He atoms (d) H,0 and alcohol

The number and type ofbondsin €5 ion in CaC, arc:

(a) Onc o bond and on¢ n-bond

(b) Onc ¢ bond and two n-bond

(¢) Two ¢ bond and two n-bond

(d) Two o bond and one ®-bond

Which of the following methods is used for measuring
bond length ?

(a) X-ray diffraction

(b) Electron-diffraction

(c) Spectroscopic techniques
(d) Al of these

DPP/ CC04

Which of the follow1ng molecules have same bond order ?

H,, Cl,.CO,Br,, N,
1 n m ooV

Choosc the corrcct oplion.

(a) L 1l and IV have same bond order

(b) IIIand V have sainiebond order

(c) Both(a)and (b) are correct

(d) Nonc of th¢ above

Which of the following is/are misconception(s) associated

with rcsonance ?

(1) Thc molccule cxists for a certain fraction of timc in
on¢ cabhonical form and lor other [ractions of time
in other cannonical forms.

() The cannonical forms have no real existence.

(i) There is no such equilibrium between the cannonical
forms.

(a) (i) only (b) (ii)and(iii)

(c) (i)and(iii) (d) (iii)only.

A ncutral molccule XF; has a zcro dipolc moment. The

element X is mostlikely

(a) chlorine (b) boron

(c) nitrogen (d) carbon

The species having pyramidal shape is :

(@) SO;  (b) BrF; () Si0¥ (d) OSF,
Bond ordcr of 1.5 is shown by:
@ o} (b) 90, (© 05 (@) 0,

Which one of the following properties is not shown by NO?
(a) It is diamagnetic in gaseous stale

(b) Itisncutral oxidc

(c) Itcombincs with oxygen (o form nitrogen dioxide

(d) It’'s bondorderis2.5

The charge/size ratio of a cation determines its polarizing
power. Which one of the following sequences represents
the increasing order of the polarizing power of the cationic
species, K, CaZt, Mg2t, Be?*?

(@) Ca®** <Mg? <Be*<K

() Mg?* <Be <K* < Ca?

(¢) Be? <K' <(Ca? <Mg?

(d) K*<Ca?* <Mg?t <Be?t.

In which of'the following pairs of molecules/ions, both the
species are not likely to exist ?

@@ HjHe; () Hi,He%_

(¢) HZ* He, () Hj,He2*
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