2 Structure and Bonds

| 2.1 Primary interaction,

o nie,

{ electrons
oreent
he othey ntom.

1) 1he bond in between two atoms hecom
‘ 1) who two atoms shear, one or more pair ©

Jectne |
2) when two atom are kept togethe by stitic clectt e

fue to electrons,

| 1) when one of more electrons from one ptom 18 pIve
‘ 4) when two atoms exchange their electrons. teic forces. (19%1)
5) when the two atoms are held together by nuclet
[ f
[ o Qinee 4 jonized casily.
' 2) Metals have very high heat and eleetric Since metals | (1952)
i conductivitics T
o . - % infure
| L)) The true statement /s regarding 1onic and covalent t-llu_lil""l""‘m
b, a) Covalent compounds nover exhibit very high boiling pl"“l : ain the noble
l b) The more electropositive atoms in covalent molecule plways @ pas
‘ clectronie configuration. i the noble
&) The most electronegative atom in an ionic compound always gain the 1 pas
clectronic configuration. i o d
d) Without any contribution from metals, non metals form ionic COMPOUNGE.
' (1988)
4 Metals are good conductors as,

1) Metals are clectropositive

2) Metals have a large number of electrons.

3) Metals have a lower clectron afTinity.

4) Metals have a mobiles electrons.

5) Metals have an ionic lattice inside them. (1989)

that shows the highest oxidation stats formed from atomic

The formula of the oxide
number 41 1s,

_ 1) M;O, 2) MO, 3) M;04 4) MO, 5) M;04 (1990)
_' 6) Which bond has the maximum ionic characteristics?
HDH-H ) F-F HCl-Br 4 N-H 5) O-H (1990)

n Liquid HF conducts electricity very FIE clectronegatively difference between
well | HandFis high (1996)

Which one of the following compounds has the highest ionic charact
1) LiCl 2) HF 3) LiBr 4) RbCl g?f{lcﬁ (1997)

The specific heat capacity of liquid | In liquid water i -
: ; stron t
water is anomalously high between H,0 “"Ulcculggg interaction (r;;lnl_r .

The molecules (CH;):P and AICLy form a coordinates compound in the mole ratio of

1 : 1. In this compound the bond between th
1) can be shown as P = Al czl; :Tnmbemi::nﬁ;‘?'“‘ AL
) can be shown as P'= Al . 4)can be shown as P « Al
canbeshownasP—Al 3=
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1) In the valence shell of the Si atom in the [SiFg]* atom, there are,
1)2elecrons  2) 4 electrons  3) 6 electrons  4) 10 electrons ~ 5) 12 electrons

127 Which of the following statements concerning the process of the formation of the
bond between BF; and N(CHs); are / is true ?

(2) It could be assumed that initially an electron is temperately transferred from the N
atom to the B atom

(b) It could be assumed that initially an electron is temperately transferred from the B
atom to the N atom

(c) The B atom supplies a pair of electrons for the ionization of the bond

(d) the N atom supplies a pair of electron for the formation of the bond (1999)
13) The element most likely to form a diatomic molecule in the gaseous state is,

1) Ne 2)Zn 3) Na 4) Ca 5) Ar (2000)
14) The products of dissociation of HOBr are most unlikely to be,

1) H and OBr 2) OH and Br’ 3) HO" and Br~

4) HO and Br 5) H and OBr (2002)

15)  The electronic configuration of the valence shell of the element that has the least
tendency to form a_’djatomic molecule is,
1)s'p’ 2) s°p° 3) s’p’ 4) s’p 5)sp> ¢ (2002)

16)  Which one of the following would represent the formation of covalent bonds ?
1) A non metal taking electrons from a metal '
2) A non metal taking electrons from another non metal |
3) A metal giving a pair of electrons to a non metal |
4) A non metal giving a pair of electron to a metal |
5) A metal and non metal shanng electrons (2002)

17 The element Z has the electronic configuration ...ns” np’ |
The electronic configuration of the element that from the most covalent bond with Z is, |
D.nsPnp' 2 ..ns’op’ 3 .ns’np’  4) .ns’mp' 5) ..ns’np’ (2003) |

18)  Atoms of four different elements A, B, C and D have electro negativities as follows,
A=38 B=33 C=28 D=13
If these elements form the molecules AB, AD, BD and AC the order of increasing
covalent character in these molecules is,
1)BD<AC<AB<AD 2)AD<BD<AC<AB 3)AB<AC<BD<AD

4) AC<BD<AB<AD 5)AD<BD <AB < AC (2003)
- 199  Which of the following statement(s) is/ are true regarding the formation of a stable
-L chemical bond ?
' ’ (2) In involving the overlap of an orbital having one electron with another orbital ,
r having one electron |
| (b) In involving the overlap of an orbital having two electron with another orbital :
f having two electron
‘ (c) In involving the overlap of an orbital having two electron with another orbital
o without any electron cplisity
(9 Latenal overlap of orbitals produce x-bonds e A2003) e
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. lager than the nitrogen
The phosphorus atorm 13 & (2003)

H bond in the NH4 10n can be

N - :
gre]::niﬁed as a co-ordinate bond. (2005)

PCls exists but NCls does not

The properties of one N — H bond
in the NH; ion are different from
those of the other three N — H

(X3) with the

bonds. .
diatomic
The electronic configuration of the element (X) that forms & €12
highest bond energy is, 2 5e2 I}
1 1s?2s% 2p° 3s' 2 1§ 25: ZP: ) 152572 (2009)
4) 1s?2s° 2p' 5) 1s725°2p
. ?

Which of the following statements is/ are true about metals ?
(a) They conduct electricity.

is higher than that of water.

i (b) The density of all metals :
E} : (c) The react with dilute acids always liberating Ha gas (2009
e"*'- o (d) Majority of the elements are metals. )
i

When the cation is small and / or has a high

LiF has more covalent character | 1. .o¢ it hasa high polarization power.

;"'“'-," 24)
than LiF. (2011)

2.2 Geometrical arrangements of molecules and ions.

1) CO; molecule is angular shape. Since as C atom has two single electron paires. |
Sty (1980) |
" 2)  Theshapeof BeClz s,
: 1) Planar 2) Angular 3) Triangular 4) Linear Feail,
5) Non of the above (1981)

this is,

(a) Sulphur can exhibit only 2 and 4 valancies. A
(b) The total number of electron in the molecule. 6 e Rote . o
. .‘i‘. :

Nt

(¢) The number of bonded electrons in hydrogen. .
(d) The number of bonded electrons in sulphur. ©(1981)
)

The arrangement of atoms connected to nitrogen atom in the complex molecule

BCI3NCl; s,
1) Planar 2) Distorted Tetrahedral edral
4) Distorted octahedral 5) None of the above 3) Octah (198{].'" E,:'

The shape of PCl7s is,
1) Trigonal bipyramidal 2) Distorted Tetrah
edral geom
3) Octahedral 4) Hexagonal se;!}' None of the above

The number i
: gn of zp)m:s valance e;ec;rom around the central atom of BCl, is,
| ) 4) 6 5) None of the abo
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N LBF‘ molecule has a similar shape to | Both NH; and BCl, have equal number of l

8)

9)

10)

1)

12)

13)

14)

15)

16)

17)

18)

19)

~ d) sandp- orbitals

Al — pairs of bonded electrons. (1982)

The molecule that has the pyramidal shape is,

1) water 2) Ammonia 3) Berallium chloride

4) Carbon tetrachloride 5) Boron trichloride (1983)

The shape of the H,S molecule is,

1) Linear 2) Angular 3) Tetrahedral

4) Triangular 5) None of the above (1985)

The true statement regarding BF," anion is, :

1) It is planar 2) Itis tetrahedral  3) It is trigonal bipyramidal

4) It is octahedral 5) None of the above (1987)

The shape of the cationic species PCI*, is

1) Planar 2) trigonal pyamidal 3) trigonal bipyramidal

4) tetrahedral 5) none of the above (1991)

[ H;0" is planar [ There are three O — H bonds in H;O™ (1992) |

The shape of the cationic species PCI'y is

1) Planar 2) trigonal pyamidal 3) trigonal bipyramidal

4) tetrahedral 5) none of the above (1993)
The PF; molecule is planar In PF; phosphorus is trivalent (1994)

The shape of the species PF,” is,

1) planar 2) square palanar - 3) tetrahedral

4) trigonal bipyramidal 5) none of the above (1996)

The shape of the POCIBrF molecule

1) is planar 2) takes the form of a square pyramid 3& is octahedral

4) is tetrahedral 5) is trigonal bipyramidal , (1997)

Which one of the following statements concerning the shape of the ClO;™ anion is
most appropriate ?

1) It is tetrahedral 2) Itis planar
3) It takes the shape of the letter T’ 4) It is trigonal pyramidal
5) It has the shape of the SO; molecule (1998)

Which one of the following species has a shape that shows close simillaries to the

shape of the ammonia molecule ?
1) SO, 2) SOCl; 3) COCl, 4) CO, 5) BF, (1999)

Which of the following statements/ statement concerning atomic orbitals are / is true ?
a) On overlap of two p - orbital, a n - bond is always formed
b) On overlap of an s - orbital, a p - orbital, a o - bond is a = - bond can be formed

" ¢) Onoverlap of two s - orbitals, a o - bond is always formed N
taking part in hybridization should belong to the same atom'
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. njum ion (NO2
. pout the tro
Which of the following statement(s) 1 1y o bonds ”

only © clectrons  (2001)

|' (a) It is linear in shape (b) Th:rc :r:hetl of N has less than 8
i (c) It is angular in shape (d) valenc
5 21)  Consider the following molecule

! H.C' = C*(C'H) € = CIHb |ty C toms
|:: TH : _x.yand zare used to 13 ,
€ superscripts v, w, X, ¥ - rue?

Which of the following statement(s) is /
(a) C¥ C* C* angle is approximately 120
(b) All the C atoms of this molecule lic on e
(c) All the H atoms this molecule lie on the same P At I:lt . (2001)
(d) The carbon atoms C*, C*, C¥ and C’ lie on 3 straig .

o

the same plane.

2. .
- . ifferent from the SO4° 1on
| 22)  SO,* The ion/ molecule which has a shape significantly diff

is, )

1) NH, 2)BCly™  3)SFq 4) 5,04 5) CHy (2002)
23)  The molecule that has a shape similar to that of ion ICl; is,

1) SO, 2) 0y 3)BeCl,  4)H:S 5) HOCI (2003)

24)  The most acceptable Lewis structure for the Oy molecule

s '® G“ B 6 o .
0 2 7 N\ 7 \ 0O /9'\
/ \ '/’ \ go *MNe . .
] O;h' p .tl' 'On‘ h ‘C? 8) 'ﬁ:‘ él' -d@

1) 2) _ 3) 4) 5) (2003)
25)  Noble gas xenon forms a covalent compound XeF, . The likely geometry of XeF, is,
1) tetrahedral 2) square planar 3) octahedral '
4) trigonal pyramid 5) see-saw (2003) .
~ 26)  The molecule ion that has a shape different to that of the PO, ion is S
Bes 1)POCl,  2)SiCl, 3) CH, 4)I1Cl, 5) So;z. (2004) o
27)  Which of the following molecules has four atoms in a single phase ? .. o

BT - 1) SF, 2) BCl 3) PCly 4)NH, 5) SiH, (2004)

L :“ B
> Which arrangement gives the correct increaci - "?. |
- labelleda, b, c and d in the following mojecg o * " Of bond lengths, of the bonds
- Da<b<e<d oWing molecule? gths Ykt
- #)c<d<a<dp

i g

2)a<c<b<g

. ese<dsh
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Y :ﬂ;}cm NO; are both “"‘”_Lm‘l Molecules/ ions that have the same number of

. __| atoms generally have the same shape  (2004)

he v : i
wy  The valency and oxidation number of the central atom in S,0; ion are respectively.

1)2 and +4 2) 4 and +6 3 6and +4  4) 6 and +2 5) 4 and +4 (2005)
1) The 5hapc of the BI’F-; mo]cculc 15
1) tngonal bipyramidal 2) octahedral 3) square pyramidal

4) tetrahedral

S) none of these (2005)

32) Forthe species NO,, NO, and NO; the correct order of the bond angles is,
I) NO, ~NO, > NO; 2) NO; > NO; > NO; 3) NO, >NO; = NO;
4)NO; ~ NO, >NO, 5) NO; > NO; > NO, (2005)

39 Of those given below, the possible combination of bonds that can be formed between
any two atoms is

1) two a bonds and one n bond.
3) one a bond and one n bond.

2) one o bond and one nt bond.
4) three n bonds.

5) two o bonds (2005)
Sy )1 1C1, ion is tetrahedral, There are four repulsion units around the iodine
atom in ICI; (2005)
15)  Which one of the following pairs contains species with different shapes?
J: 1) CO;,, BeCly 2) PO;, S,0F 3) NOj, SO,
i’* | 4) HOBr. H,S 5) NCl,, BCly (2006)
|*.- 36)  The arrangement of electron pairs around Sb atom in  SbF]™ is,
& 1) octahedral. 2) square pyramidal. 3) trigonal bipyramidal.
4) square planar, 5) pentagonal pyramidal. (2007)
17)  In which of the following do the two molecules have an unpaired electron each?
1) SO; and NO 2) NOand CO 3) NO; and N0 4)S0;and NO,
(2007)
18) Each bond angle in the molecule. | The carbon atom in this molecule is sp
_ H hybridised.
i |
£ C
% ’ “'
. Cl I
i Br :
i is equal to 109.50° (2007)
19)  Of the molecules/ions given below, which one has a shape different from the shape of
the others? .
1 m:— 2) S:O:' 3 PCl 4) NH; : 5) SF, (wa) 5
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43)

¢
ing the SPAFC S (8 PCl
i e Ch : )
es/ ions haV (D) B :

Among the following the I—nOlccul{Cl CIFs 3 A.Band E 20
(A) NH; (B) H:O ,) Cand D (2000
1) Aand C il |
4 C,Dand E 5 phate 100 18,

sul
qure of the sU
The structure which is closest 10 e e 5“;‘ 0 i

f | R
f ! 4) / \
D I" 2) S » N /l\ |
/IN LA ST e e
0 0 o I O _ 0

0 0 (2009)
below whose shape s distinctly

o)
Identify the molecule or ion from those given

. 2=
different from that of SO;” ion, 4) H,0' 5) NO;  (2010)

1) ClO, 2) PCl; 3) SOCl,

The correct structural forppula of NO2F 'ifi' =.Q.=. =6'-
20z “?i e I’ S . .. . N

VEN-G NG nEN-G 9N-F 9 Nad

(2010)

Which row of the following table gives the correct information with regard to the NSF
molecule?

5 u @

Oxidation | Charge on | Hybridization | NSF bond angle Nature of S - F
state of S S of § bond
# [ -4 -2 sp 180° S(sp h.o) - F(2p a.0)
Q) -1 -1 sp’ < 120° S(sp°h.o) - F(2p a.0)
N [E)) 0 +1 sp” > 120° S(sp’h.0) - F(2p a.0)
| +1 0 sp: 90° S(sp’h.0) - F(2p a.0)
".I (5) +4 0 sp between ﬁﬁﬂ}*) :_F(Ip 0.0) )
90°. o adll T,
(h.o = hybnd orbimnm?b%{;:iz‘g‘—“‘“m it

i (2012N)
¢ molecular shape and electron ir e |
; ; trigonal bipyramidal and Omhzmlscomctr}' of XeOF, are respectively,
square pyramidal and tngonal bipyram;
3) trigonal bipyramuda] and square s ig::
4) square pyramidal and o

ah
5) octahedrland square pyramga)




47) Theclecton paw geometry and the molecular shape of XeO.F. respectively are,

:, trigonal bipyramid and see - saw 2) trigonal bipyramid and tetrahedral
2) and see — saw 4) see - saw and trogonal bipyramid
3) square planar and tetrahedral (2013)

48) What 15 the 10tal number of resonance structures that can be drawn for the HNj
molecule ? (Skeleton of the molecule H - N - N - N)

1) 2 2)3 3) 4 4) 5 5) 6 (2013)

49 [‘0O— f—Qz
o
In the structure given above, E is an element belonging to the p — block of the
Peniodic Table. To which group does element E belong?

1) Group 137111 A 2) Group 141V A 3) Group 15/ VA
4) Group 16'VI A 5) Group 17/VII A (2014)

50)  The shape and electron pair geometry of F4CIO™ ion are respectively.
1) tngonal bipyramidal and square pyramidal. .
2) square pyramidal and octahedral. 1
3) tnigonal bipyramidal and octahedral. |
4) square pyramidal and trigonal bipyramidal. =

5) octahedral and square pyramidal. (2014) |
' 51) How many resonance structures can be drawn for the molecule N:O.
0O O
(skeleton O —N- N-0O)
1)2 2)3 3)4 45 5) 6 (2014)

 52)  Which row of the following table gives the correct information with regard to the
| central S atom of the SSF; molecule?

-

-

| .‘ mim'ﬂmﬂm@] Shape Nature of S-Sobondin S- |

yei ) state SF. o
| m | +] 0 | sp_’r Tetrahedral I'S(3pao.) ~S(sp ho,) _ 1
hedat o) <2 0 [ sp Trigonal planar ' S(3pao.) +S(sp” ho 1
i ., o) [+2 I sp’ Pyramidal 'S(3pao) +S(sp ho) =]
B (@ EE _ Pyramudal ' S(3pao0) +~S(sp ho) ' j;
e (o[22 <1 sp” Trigonal planar | S(3pao. +S(sp ho, i)
F‘:_ : (a.0. = atomic orbital.  ho. = hybnd orbital ) (2015) e :
- W,

s .,

meymmcmumbcdnwnfor&mmohcuiemos

(skeleton O-N-O-N-0)7
(s 26 G @9
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54)

= bl el structure of the FNNG,
sl

and N

mn,

@ ip the mont
I"

|Nr1: N'D 0)

4) 11 and 12

. A ]
The oxidation states of N

molecule respectively arc (skeletd ‘

I 5)+3 and +1 (2016)

| +3
t b2 2)+land +3 3) +2 am

o | Jecule N203?

e ml
i . drawn for th
How many rcsu_)uuncc structures can be dra

506  (2016)

(skeleton O—-N—N—0)
1)2 2)3

4)5
3)4

Secondary interactions.

——— 11 has one pair of electrons.
: : H, has onc pair

the boiling point of NH; 1s morc than | Since NH3 (1980

that of PH,. L i

The boiling point of ortho nitro phenol is ortho nitro phenol makes intra mol(:;c;alﬂ

more than para nitrophenol. H bonding. J

- i ive forces?
Which compound has the strongest inter molecular attractive
1) H,0 2) NH, 3) HCI 4) CIF 5) CO; (1987)
The correct statement/s regarding hydrogen bond is/are, :
(a) H — bonds can be formed even without — OH groups.
(b) According to our knowledge, life can not exist without hydrogen bonds. :
(c) The strength of hydrogen bond can be as high as C — H bond energy. _-
special type of hydrogen bond is exist in ogen molecule. 4

(d) A ial f hyd bond is exist in hydrog lecul 19 is

Which one of the following exhibits the strongest inter-molecular attractions?

1) NH; 2) HI 3) HaS 4) CH,4 5) PH; (1990) . 5
Which one of following exhibits the weakest inter-molecular attractions? '. J,.
1) NH, 2) HI 3) CH,ClI 4) CH, 5) HuS (1991 oh
Which of the following statements/ statement co 1 : o
(s) Hydrogen bonds may be formed by . NEL nceming hydrogen bonds are/ is true? ".'.;J
(b) Hydrogen bonds may be formed by - SiH, - |
(c) - CH; groups form strong hydrogen bonds *.‘
(d) Strong hydrogen bonds exist is liquid HF (1993) Ll
' i} '-”
Which one of the following molecules w; .
_ ill not b e |
1) NH; 2) HCI 3) CO, 3] St‘bpt)lar ? P
2 5) H:S (1999)
Strong hydrogen bonds, ' fen Ll
(a) exist in CHy0H liquid s

(c) exist in liquid NH,

(b) exist in Cl Lo
. yCOOH
(d) CXist in hquid HF hq“ld




nit 1. 2.4
ﬁfd?_

1 Which of
true’
fu) ”ylj[llgl.‘ﬂ hﬂ'ﬂlli aucur i O] NI
(b) Hydrogen bonds veeur 1n ¢ Hﬂ'll”.r“l"h
(c) Hydrogen honds oceur in CHLCTLOS ;ll
(d) Hydrogen bonds occur in liquid NI, (199%) f

the Tollow .
g statements/ statement concerning hydrogen honds wre/ ix

12 Which one of the following molecules in non palar (1 e possesses zeto  dipole {i
moment) ?

|
- 1) BeC, 2) NH, Heo a) 1,0 5) CHCHy (2001)
13 Both sucrose (CuHu00) and K1 11,0 form atromg, hydrogen bonds with both
_r._cr‘l:d_ll)f dinsolve m_ll;U sucrose (Co 00 and K1 (2001
14) Glucose 15 soluble in water winle | Cholesterol cannot form hydrogen bonds with
cholesterol in insoluble in water wiler (2002)

150 Which of the following arrangements gives the correct increasing. order of boiling
points of the compounds ?

1) CHSOH < Cally, = CobgF < Hy0 2) Collg < CiMsl = 11,0 < Cyl100
3) CiHsF < Collg = C,H40H < H,0 4) Colly = Collsh < G100 < H0
5) CaHe, < CoHOH = CLILLF < 1,0 (2004)
16)  Which one of the following compound has the largest dipole moment?
1) cis CICH = CHC] 2) €Oy, 1) ClLC - CCl, :
4) CCly 5) trans CICH = CHC) (2005)
17y Which of the following molecules has the lowest dipole moment?
1) NO, 2) 0Oy 1) C0) 1) 50, 1) Cl0O); (2007)
18)  Consider the following
a) liqguid methane b) a mixture of water and methanol
R ¢) an agucous solution of LiCl d) a solution of I; in methanol
L The correct sequence that gives the increasing strength of intermolecular forces in the
Tl above 1s,
e ¥ Ha<d-b-c 2) a<d<c<b 3 a<b-d-=c
sl 4 a“c<b-d 5 a<b<c<d (2007)
& 3 e o
~ 19) [The solubility of a non-polar | Intermolecular forces between  a non-polar |
g .= substance in a polar solvent is | molecule and a polar molecule are weaker
2er0. compared to dipole-dipole intcractions. (2007) 3
e ———— S aE—
13, 1s more soluble ans&run K1 than | K1 reduces the i!;i;nly of water rm*;]_:inx non - |
in pure water polar 1; more soluble (2008) i
Which molecule or ion from those given below has the highest dipole moment 7 3. :
1) O, 2) NH, 3) NO; 4HAIc, 5 I, (20100
Choose the molecule that does not have a dipole moment. ;:-q
Teodl | II'

1) SF; 2) PCLF 3) SF. 4) PCl, 5) SFq (2012 N)




of the pmperties and structure,

i jonship R -
2.4  Solid state of matter and the relail_‘: e ,__-;-E:_th_ilc is covalent. X
1) The enthalpy of vaporization ©f The bond: 1988)
e | i 1 are covalent
graphite is very high. 4 111 diamond are covalent.
2) The melting point of diamond 15 very Fhe bonds | 1991}
high o omtains covalent bonds 3
3) The boiling point of graphitc is very Graphite €0 1995)
high = € bond strength is very much
4) Thﬂe hardness of diamond is very much | ] 'hc c-C Euzd;gtlgé’n d strcn;:;'l. |
higher than the hardness of solid carbon higher than the (196
dioxide. - ¥
5) Silica (SiO,) has a very high melting | S1-O bonds are strong covalent b°"(d;00-
points. i
6) Which of the following statements is/ are not true regarding graphite ?

a) All the carbon atoms in graphite are sp] hybridized.
b) It has a high melting point.

c) Itisa conductor of clectricity. _
d) Itis used as a fuel in industry. (2004

7) The increasing order of boiling points of CO;, SO;, N3, He and Ne is,

1) He < Ne <N, < CO; < SO, 2) He < Ne <CO;< N, <S80,
3) He <Ne <N; <S80, <CO, 4) Ne < He <N, < CO; < S0,
5) Ne < He < CO;<80; <N, (201¢
8) Diqmond is an allotrope of carbon | Diamond has a glant structure where eg X
which does not conduct electricity carbon atom, is covalently bonded as fou
other carbon atoms (201 aj.

9) The boiling point of CO; is higher [ Intermolecular attractive forces betw -
than  the  boiling  point  of CO;  molecules are  stronger

; .
ormaldehyde. 'ntermolecular  attractive  forces betweet
formaldehyde molecules, (20[-'

10)  Of the following, which one has the highest boil;
1) H, 2) He 3) Ne

ng point?
4) Xe

&Y

5) CH,4
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Solid state of matter and the relationship of the properties and stru
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2. Structure and Bonds
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