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CHEMICAL BONDING AND MOLECULAR STRUCTURE

lllustration

1. Which statement is correct for ionic bond?
(a) It is non-directional .

(b) It is not formed by overlapping of orbitals
(b) It is formed by overlapping of orbitals.

(c) it is formed by the elements with same EN

(d) Both (a) and (b) are correct .

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
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https://dl.doubtnut.com/l/_0KF8PxgGqeen
https://dl.doubtnut.com/l/_DqVMS7EZQSpH

2. Which one is having high hydration energy?

o Watch Video Solution

3. Which statement is/are correct(more than one correct) ?

(a) In aqueous solution Al gives hydrated ions [Al (HZO)(3]3+

(b) Most of aluminium compounds are covalent because formation of

A13* requires much more energy (:5138kJm01'1) which is not
available ordinarily

(c ) In aqueous solution Al forms hydrated ions becuse og high
(negative) heat of hydration of A1>* compensates the high IE; of Al

(d) Magnitude of hydration energy of A13* < IE; of AL.

° Watch Video Solution



https://dl.doubtnut.com/l/_DqVMS7EZQSpH
https://dl.doubtnut.com/l/_kwmftvJ3oWIm
https://dl.doubtnut.com/l/_H6YyZ4cvYEtb

4. Which statement is/are correct

(@) Formation of anions with unit charge (e.gCIGBr(a,Br@,I® are very
common because the EA of these atoms is positive and quite high or
AegH® of these atoms are negative and quite high

(b) EA" or AegH® of these atoms is positive and quite high

(c ) Formation of anions with -23 charge (e. g. s2- 02) is not so easy as
their second EA are negative i.e energy is needed to add second electron
(d) Formation of anions with -3 charge (e. g. N3',p3') is almost rare as

the third AegHG are positive i,e energy in needed to add third electron .

° Watch Video Solution

5. Which statement is/are correct?

(@) lonic compounds like sulphate and phosphates of Ba and Sr

[e. gBaSo , SrSO,, Ba3(PO4)2 and Sr3(P04)2] are insoluble in water

(b) The above compounds are soluble in water
(c ) Magnitude of lattice energy (AUHG) of the above compounds is

greater than their hydration energy (AhdeG)) High AUHG) of these


https://dl.doubtnut.com/l/_H6YyZ4cvYEtb
https://dl.doubtnut.com/l/_xzzSHu0u4vji

compounds is due to polyvalent nature of both the cations and the
anions
(d) In these cases,hydration of ions fails to liberate sufficient energy to

offset the lattice energy .

° Watch Video Solution

6. Draw the Lewis structure of CO molecule

° Watch Video Solution

7. Draw the Lewis structure of NOi (Nitrite ion) .

° Watch Video Solution

8. Write the Lewis dot structure of CO? ion .

° Watch Video Solution



https://dl.doubtnut.com/l/_xzzSHu0u4vji
https://dl.doubtnut.com/l/_Hox11UtRH2XC
https://dl.doubtnut.com/l/_ua6Y5YRWJyIv
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9. Write the Lewis structure for CN® ion .

° Watch Video Solution

10. Write the Lewis structure forSOé'( Per oxodisulphate ion) .

° Watch Video Solution

11. Calculate the formal charge on atoms in carbonate (CO%') .

° Watch Video Solution

12. Calculate the formal charge on each atoms in nitrite ion .

° Watch Video Solution



https://dl.doubtnut.com/l/_tU7KajmCreIW
https://dl.doubtnut.com/l/_tf8jpsySBuKE
https://dl.doubtnut.com/l/_aqvj4AJohOGC
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13. Calcuate the formal charge on each atom in SOE' (per -oxosulphate

ion) .

° Watch Video Solution

14. Calculate the formal charge on each atoms in COi' (per -

oxocarbonate ion) .

° Watch Video Solution

15. Explain the structure of CO§' ion in terms of resonance

° Watch Video Solution

16. Which of the following pairs do not constitute resonanting structures

?


https://dl.doubtnut.com/l/_iNJhtANC05UH
https://dl.doubtnut.com/l/_ihT2OAb1Z28k
https://dl.doubtnut.com/l/_f7X7n2tGkRPv
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~g° and Me— 0O —N=0
5: or
b. Me — C{e and Me—C\
OH
Me \
c. >=.—0 and Me — C = CH,
Me

d. Me CH =CHMe and Me CH, CH=CH,

° Watch Video Solution

17. A arrange the following resonating structures in the order of

decreasing stability

[ — | |
H—C— OH<>H —C =%——H<—>H—%—Q—H
D (ID (11D
Formic or ¢
methanoic
. ©)
acid :O:
| .
H—C—0O—H
©
(V)

° Watch Video Solution



https://dl.doubtnut.com/l/_p7EBwqgQLCHi
https://dl.doubtnut.com/l/_2p0uhn5dIGp2

18. Write the resonating structures of phenol in order of decreasing

stabilities .

° Watch Video Solution

19. Write the resonating structures of N02® (nitrite ion) and NOE(;a

(nitrate ion) .

° Watch Video Solution

20. Which of the following is the most stable resonance structure

.o ‘O'
a. / @ QH b. @/\ °°H

| ° Wiak A \tAAaA CAlLiikiAan


https://dl.doubtnut.com/l/_IIxZILkrTiVA
https://dl.doubtnut.com/l/_It7e7yOZTXCS
https://dl.doubtnut.com/l/_0ShmSFeg8bbS
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21. Give the stability of the following resonance structures

® O
(@H,C=N=C
® ®
(b)H,C -N=N
0 @
(c)H,C-N=N
0] ®
(d)H,C-N=N.

° Watch Video Solution

22. Explain :

(i) pofNH, > NF,

° Watch Video Solution

23. Arrange the following compounds in decreasing order of dipole
moment values Explain the order

(a) CBr,,(b) CHBr4,(c) CH,Br, ,(d) CH;Br .


https://dl.doubtnut.com/l/_0ShmSFeg8bbS
https://dl.doubtnut.com/l/_rmR9vwVsx6uR
https://dl.doubtnut.com/l/_CdLuxbgagWr7
https://dl.doubtnut.com/l/_LWO6Z7HwhaEp

° Watch Video Solution

24. (a) Assign orientation to the three chlorotoluenes with p=1.3,1.78

and 19D

° Watch Video Solution

25.The dipole moment of CH,F is greater than that of CH;CL

° Watch Video Solution

26. Calculate the dipole moment of the following compound

0,N Cl

o Watch Video Solution



https://dl.doubtnut.com/l/_LWO6Z7HwhaEp
https://dl.doubtnut.com/l/_m8NFVyckm0Ml
https://dl.doubtnut.com/l/_Fwe3NozTB8Zk
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27. Calculate the number of g, m and non-bonding (i.e lone pair) electrons
in the following compounds
(a) H,C = CH - CH = CH,

(b) H;C-C=C-CH = CH- CHy

o

||
(0H;C-C|cHH- C -C=C-CH=CH-C=N


https://dl.doubtnut.com/l/_agZcKHGPd8df
https://dl.doubtnut.com/l/_nvjb3NPsbDQi

° Watch Video Solution



https://dl.doubtnut.com/l/_nvjb3NPsbDQi

28. Discuss the hybridisation of carbon atoms in allene (C3H4) and show

the m-orbital overlap.

o Watch Video Solution

29. Out of the following species, group them having similar structures

®
2- (C] ® ® (C]
CH,, CO3 ", CO,, NH,, NO3 ,N$,BF,,SO,, NO, .

o Watch Video Solution

30. Determine the hybridisation, geometry, number of lone pairs (Ips's)
and bond pairs (bp's) excluding pi bonds in the following compounds

(a) PF¢

(b) I3

(c) CIF,

(d) XeOF ,

(e) SO,


https://dl.doubtnut.com/l/_MI4ccLKygqCw
https://dl.doubtnut.com/l/_vc2rf1KDA4ET
https://dl.doubtnut.com/l/_3UNPSSEzhF4s

(f) SO,

(g) IF,

@
(h) NH,.

° Watch Video Solution

31.In which of the following molecules, p and d orbitals of central atoms
are involved in the hybridisation
(a) [Pecr, |?-

(b) AsF,

o Watch Video Solution

32. Explain why boilling point of n-alkanes increases regularly with the

increase in the number of carbon atoms .

o Watch Video Solution



https://dl.doubtnut.com/l/_3UNPSSEzhF4s
https://dl.doubtnut.com/l/_wtrD9yjhyWWM
https://dl.doubtnut.com/l/_uOHNWIi8JYu9

33. Which of the following intermolecular forces have a potential energy

1

distance function as E « >
r

(i) lon -dipole (ii) Dipole -dipole (iii) lon -induced dipole (iv) London

dispersion forces .

o Watch Video Solution

34. Ethyl alcohol (CZHSOH) has higher boiling point than dimethyl ether

(CH3 -0- CH3) although the molecular weight of both are same due to

o Watch Video Solution

35. Explain unusual stabillity of chorohybrate thugh a compound with

two or more -OH groups present on one carbon atom is usually unstabel


https://dl.doubtnut.com/l/_UiscAqlyRnrL
https://dl.doubtnut.com/l/_THTNl3RKCqTe
https://dl.doubtnut.com/l/_uL6MqGRhBuMr

° Watch Video Solution

36. o-Hydroxybenzaldehyde is a liquid at room temperature while p-

hydroxybenzaldehyde is a high milting solid because of

o Watch Video Solution

37. (a) Nitrogen and chlorine have almost same EN' s but N forms H-

bonding

o Watch Video Solution



https://dl.doubtnut.com/l/_uL6MqGRhBuMr
https://dl.doubtnut.com/l/_PkMnrjdjVt32
https://dl.doubtnut.com/l/_GWkalNmjV50n

38. (1) Arrange the compounds (a0 in the order of decreasing boilling
points and (b) in the order of decreasing solubility in water

(A) (1) Ethanol (2) Propane, (3) Pentanol

° Watch Video Solution

39. Give the decreasing order of boiling points of H,0, NH; and HF

° Watch Video Solution

40. Compare the bond lenth of O - O in the following molecules

(a) KO, , (b) 0, [AsF |

° Watch Video Solution



https://dl.doubtnut.com/l/_GWkalNmjV50n
https://dl.doubtnut.com/l/_vlKJnYeXlF3Y
https://dl.doubtnut.com/l/_cQg5CRT7OXzY
https://dl.doubtnut.com/l/_z773EcYtR2xL

41. Which diatomic molecule of second period basides O, should be

paramagnetic ? .

° Watch Video Solution

42. Write the molecular orbital electron distribution of oxygen (02)

Specify its bond order and magnetic property

° Watch Video Solution

43. Which of the two peroxide ion or superoxide ion has larger bond

length ?

° Watch Video Solution

44.How the bond energy varies from N2® and Nzea and why ?

° Watch Video Solution



https://dl.doubtnut.com/l/_UZAhY265NIdQ
https://dl.doubtnut.com/l/_tYmX5gZhUMt0
https://dl.doubtnut.com/l/_gbXs1dcdNuNY
https://dl.doubtnut.com/l/_TqhuMAsowQwa

45, Select from the following molecular orbitals which are gerade
ungerade

(a) o(2s) (b) T * (2px) (c)n* (2py)

(d) o * (1s) () n(sz) (f) n(sz) :

° Watch Video Solution

Solved Examples

1. Construct a table comparing metals with non-metals in terms of

(a) The sign of the charges possible on monoatomic ions

(b) The possibility of reaction with other elements of the same class

(c) The range of the possible number of valence electrons

(d) The ability of the elecments to conduct electricity in the elementary

state.

° Watch Video Solution



https://dl.doubtnut.com/l/_TqhuMAsowQwa
https://dl.doubtnut.com/l/_bGJU0BUxHn5z
https://dl.doubtnut.com/l/_AXtiB1rktBsu

2. Write the formula for a compound of CI which contains lonic bonds

only

o Watch Video Solution

3. Pure liquid H,SO,, solidifies below 10.4 ° C Neither the pure liquid nor
the solid conducts electricity however, aqueous solution of H,SO,
conducts electricity

Solid Na,SO, which melts at 884 °C does not conduct electricity, but
molten Na,SO, as well as aqueous solutions of Na,SO, conduct
electricity Explain the difference in properties between pure Na,SO, and

H,S0, .

o Watch Video Solution

4, Write electron dot and line structure for

(a) Se02™ (b) Li-PO, (c) Clo® (d) cocl
3 3 4 2 2


https://dl.doubtnut.com/l/_EHv1FPTgtxtN
https://dl.doubtnut.com/l/_Jq4cYniZgX2K
https://dl.doubtnut.com/l/_ronpcIds6KJf

(e) H,CO

(f) C,H, (g) HCO,H .

o Watch Video Solution

5. By completing the following structures, adding unshared e~ pairs when

necessary calculate the charges

(@@N=C- =N
CI-C=N
2. N=C—-C=N b. Cl-C=N
al R
N\
\
cl | L O



https://dl.doubtnut.com/l/_ronpcIds6KJf
https://dl.doubtnut.com/l/_CCFsj5dTYszt

0
|1
O-CI||o-0

° Watch Video Solution

6.(a) In each of the following parts select the species having the greater
resonance stabilisation
H,C=0 and H|0°C =0

(i) HNO, and NOS


https://dl.doubtnut.com/l/_CCFsj5dTYszt
https://dl.doubtnut.com/l/_W7ZMIFDCHD6V

(b) Draw all possible octet structural formulas for N3® Which ones are

possible resonance forms ? .

° Watch Video Solution

7. Arrange in decreasing polarity of bonds SbH,, AsH,, PH,, NH,

° Watch Video Solution

8. The dipole moment of HBr is 2.60 x 10°39Cm and the interatomic

spacing is 1.41A What is the percentage of ionic character of HBr ? .

° Watch Video Solution

9. The single and multiple bond radii of some elements given in the
following table Calculate the bond lengths in
(a) SCI,

(b) NH,


https://dl.doubtnut.com/l/_W7ZMIFDCHD6V
https://dl.doubtnut.com/l/_NaBVTKwSIMtr
https://dl.doubtnut.com/l/_zTv5NmV01MnR
https://dl.doubtnut.com/l/_OBDQGUjcDXDs

(c) CH,CI,
(d) HOCI
(e) HCN
(f)H,PO,

(g) CH;NH,

single bond radii (A) Multiple bond radj; ( A)

7 Jo2s[P [1.10]Te|1.37 C=Toe
c lo77]As|121|F 064 ~os1
s [1.77]sb[1.41]cCl1]0.99 ~l063
Ge [122/0 [0.66 |Br|1.14 ~ 1055

[sn[140[s [1.04]1 133
[N [070[Se | 1.17

° Watch Video Solution

10. Arrange C- C,C = Cand C = Cin order of
(i) Decreasing bond dissociation energy

(ii) Decreasing bond lengths

° Watch Video Solution



https://dl.doubtnut.com/l/_OBDQGUjcDXDs
https://dl.doubtnut.com/l/_oZnuTUlmZkfR
https://dl.doubtnut.com/l/_pTvgLFh5Bc9A

11. The Pt - Cl distance is 2.32A in several crystalline compounds

What is the CI - Cl distance in structure (i) and in structure (ii)

Cl C1 Cl Pt NH-
NH; Cl

(i) (11)

° Watch Video Solution

12. The averge (CC) bond energy is 343kJmo1 1. What do you predict for
the Si -Si single bond energy

(b) Carbrundum (SiC) and corundun (A1203) are important abrasives
Comment on the structures for these compounds to explain why they

have such hardness .

° Watch Video Solution



https://dl.doubtnut.com/l/_pTvgLFh5Bc9A
https://dl.doubtnut.com/l/_puWRIBwU0jB9

13. What is the hybridisation state of each C-atom in the following
molecule ?

Benzene

° Watch Video Solution

14. How many o and 7 bonds are present in a benzene molecule ? .

° Watch Video Solution

15. (a) What is the number of molecular orbitals obtained by mixing of
two atomic orbitals ?

(b) Out of F, and OF which of these molecules is (are) paramagnetic

° Watch Video Solution



https://dl.doubtnut.com/l/_gberDE515Yst
https://dl.doubtnut.com/l/_8Ve7e7WOchDo
https://dl.doubtnut.com/l/_GLDne4WCaFHe

16. Compare and contrast the concepts of hybrid orbitals and molecular
orbitals with respect to

(i) The number of atoms involved

(ii) The number of orbitals produced from a given number of ground
state orbitals

(iii) The energies of the resulting orbitals with respect to one another

° Watch Video Solution

17. Which of the following molecules has the highest IE

(i) Ne (ii) F

° Watch Video Solution

18. Select the species with the largest IE in each

(i )Na, K, Rb (ii) F, Ne

° Watch Video Solution



https://dl.doubtnut.com/l/_CG1sas2D4Id9
https://dl.doubtnut.com/l/_eJSAwE8lKSvL
https://dl.doubtnut.com/l/_7nnPFpUulY7V

19. Select from following gropus, the one which has the largest radius

Li, Na, Rb

° Watch Video Solution

20. Distinguish using the property mentioned in brackets

(e) NF 5, NH, (dipole moment)

° Watch Video Solution

21. Which of the following alkali metal chlorides is expected to have the
highest melting point

(i) LiCl (ii) KCI (iii) RbCI (iv) NaCl .

° Watch Video Solution



https://dl.doubtnut.com/l/_UfVECvWig53s
https://dl.doubtnut.com/l/_HB59V841tgpz
https://dl.doubtnut.com/l/_0rMlojBNPmzr

22. Explain

Why H,O is liquid while H,S is gas

o Watch Video Solution

23. How do you account for the difference in melting points between (a)

and (b) between (c ) and (d) and between these two differences ?

O
H \C/H H3CO\C/H O\c/H O\c/H

(’)@ é@

a (b) 0 Q
@ SH SCH,
(© (@)

o Watch Video Solution

24. A plant virus was found to consist of uniform cylindrical particles 100A

in diameter and 4000A long The virus has a specific volume 0.314cm3g ! If


https://dl.doubtnut.com/l/_jZJIR7ek6mcc
https://dl.doubtnut.com/l/_m4narPTnxUDx
https://dl.doubtnut.com/l/_M8sTfDW3N34H

the virus particle is considered to be one molecule, what is its molecular

weight 7.

o Watch Video Solution

25. Calculate the IH distance in each of the isomeric compounds C,H,I,
as shown below
Give Bond length of C-1 = 210 pm

Bond length of C = C = 133 pm

I

120° C
120° 120°
I C ¢
(a) (b)
I
120°
C
C
120°


https://dl.doubtnut.com/l/_M8sTfDW3N34H
https://dl.doubtnut.com/l/_3Z1jkqanj2tG

° Watch Video Solution

26. Calculate the I-l distance in each of the three isomeric diiodobenzenes
Assume that the ring is a regular hexagon and that each C -1 bonds lies
on a line through the centre of the hexagon .

Given C - I bond length = 210 pm

The distance between two adjacent C-atom (i.e C-C)

=140 pm

I

I I 1
o

(a) (b) (©)

° Watch Video Solution



https://dl.doubtnut.com/l/_3Z1jkqanj2tG
https://dl.doubtnut.com/l/_Gc7J5JQdGAlV

27. Enthalpic of hydrogenation of ethene (C2H4) and benzene (CGHG)
are -136.68 and 205.65kJmo1 ! respectively

Calculate the resonance energy of benzene

(@) CoHy gy + Hy(gy = CyHg AH, = - 136.68kJ mol ™!

(b) CgHg , +3Hy(g) — CgHyp AH, = - 205.65kI mol .

o Watch Video Solution

28. Select the species which is best described

CI, Ar, K (has the smallest IE)

o Watch Video Solution

29. (a)The CI - O bond distance in CIO? is 144pm What do you conclude
about the structure of this ion ?
(b) The POCI; molecule has the shape of an irregular tetrahedron with

the P atom located centrally The CI - P - CI angle is found to be 1035 °


https://dl.doubtnut.com/l/_ZMqSdsBssG45
https://dl.doubtnut.com/l/_gymXMNXFllMO
https://dl.doubtnut.com/l/_ZdUCDyTKQwto

Give a qualitative explanation for the deviation of this structure from a

regular tetrahedron .

° Watch Video Solution

30. Draw all geometrical isomers of PBr,Cl; molecule State which

isomer (s) have no dipole moment .

° Watch Video Solution

31. Write structures and describe the geometry of the following
molecules

(a) NH,OH (Hydroxylamine)

(b) NH,NH, (Hybrazine)

(c) CH;COCI (Acety1 chloride)

(d) CH, = NH( methylenamine) .

° Watch Video Solution



https://dl.doubtnut.com/l/_ZdUCDyTKQwto
https://dl.doubtnut.com/l/_U20HHvMNF3oM
https://dl.doubtnut.com/l/_3EBbMvXDyDhb
https://dl.doubtnut.com/l/_KC031erNvOty

32. Reduce the hybridisation, geometry and shape of the following
(i)Bry (i) CIO; (i) O,Fy
Either of the hybridisation (i) sp2 and (ii) sp3d2 of a central atom can lead

to a squar planar molecule Give one example of each .

o Watch Video Solution

33. State the bond order and indicate whether the species is
paramagnetic

CN® (b) CN(c)CN® (d)No.

o Watch Video Solution

34. If the internuclear axis in the diatomic molecule AB is designated as
the z-axis what are the varoius pairs of s,p or d atomic orbitals that can

be combined to from (a) , and (b) m, orbitals ? .

o Watch Video Solution



https://dl.doubtnut.com/l/_KC031erNvOty
https://dl.doubtnut.com/l/_KNyctU1fdcUb
https://dl.doubtnut.com/l/_hmgqYCxIRLCY
https://dl.doubtnut.com/l/_hviel1YeYvwL

35. Make a table giving (i) number of orbitals with a given energy (ii)
maximum number of electrons per orbital and (iii) maximum number of
electrons per orbital and (iii) maximum number of electrons at a given
energu for the following types of orbitals

(a)s

(b) p (c) sp® (d) sp°

(@oMo™ (g)m™*.

° Watch Video Solution

36. When 2s orbital overlaps with 2p, or 2p,, orbital (assuming Z -axis as
the internuclear axis) threr is a partical overlap and they do not form any

MO Explain why ? .

° Watch Video Solution

Ex 2 2 Subjective Intermolecular Forces And H Bonding



https://dl.doubtnut.com/l/_hviel1YeYvwL
https://dl.doubtnut.com/l/_t662jzdx53WE

1. Write a Lewis structure for CCI,F, one of the compounds indicated in

the depletion of stratoshpheric ozone .

° Watch Video Solution

2. Write Lewis structure for the following

(a) Ethene (C2H4) the most important reactant in polymer manufacture
(b) Nitrogen (Nz) the most abundant atmosheric gas

(c ) Methanol (CH4O) an important industrial alcohol that is begin used

as a gasoline alternative in car engines .

o Watch Video Solution

3. The dipole moment of LiH is 1.964 x 10-2Cm and interatomic distance
between Li and H in this molecule is 1.6A What is the per cent ionic

character in LiH ?.

o Watch Video Solution



https://dl.doubtnut.com/l/_9ebpATMXlP7A
https://dl.doubtnut.com/l/_5u3uOvmdwviU
https://dl.doubtnut.com/l/_tzxPyYEG9RrR

4. Predict whether each of the following molecule has a dipole momnet

(a) BF5 (b) IBr (c ) CH,CI, .

° Watch Video Solution

5. The dipole moment of KCI is 3.36 x 10-2Cm The interatomic distance
between K® and CI® in this unit of KCI is 2.3 x 10 9m Calculate the

percentage ionic character of KCI .

° Watch Video Solution

6. Account of the following observations

(a) Ammonium salts are more soluble in water than the corresponding
sodium salts

(b) BeCl, is linear but SnClI, is angular

(c) F, gas is more reactive than CI, gas

(d) The bond lengths of both O - O bonds in ozone are equal .

| o WMl L \ A C Al iklmn



https://dl.doubtnut.com/l/_CkrNkLvUk7QJ
https://dl.doubtnut.com/l/_UsZbN7qSQ9oh
https://dl.doubtnut.com/l/_w9tWe5jQsd7r
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7. State whether the following are ionic or covalent
(a) CaH, (b) MgO (c ) Na,CO; (d) NH,CI
(e) HCI (f) CaCl, (g) Na,S(h) SnCl,

(i) Diamond (j) CaC, (k) NaH (i) C,H, .

° Watch Video Solution

Ex 2 2 Subjective Molecular Orbital Theory

1. Identify which of them are polar and non-polar
(a) HF (b) BeClI, (c ) HgCI,, (d) NH,
(e) H,0 (f) N, (g) AICI, (h) CCI,

(i) CI, (j) SiCl, .

° Watch Video Solution



https://dl.doubtnut.com/l/_w9tWe5jQsd7r
https://dl.doubtnut.com/l/_DdjJFVoA2tXv
https://dl.doubtnut.com/l/_ne23E3BDQBqn

2. Give reasons for the following

(a) PF¢ is know but NF; is not

(b) H,O is a good solvent

(c) BF5 is non- polar but planar

(e) Carbon -oxygen (C - O) bond lengths are equal in Na,CO;

(f) MgF, is more soluble in water than MgClI, .

o Watch Video Solution

3. Give reason for the following
Carbon has two unpaired electrons in the outermost orbit, but it is

tetravalent in organic compound

o Watch Video Solution

4. Indicate wheter the following pairs of elements form ionic or covalent
compounds Also write their molecular formula

(a) Cand S(b) Naand CI(c) Sand O (d) Caand H.


https://dl.doubtnut.com/l/_tm061eU0agrb
https://dl.doubtnut.com/l/_XXSWYRzY0DkZ
https://dl.doubtnut.com/l/_huwRHd3W2z9r

° Watch Video Solution

Ex 2 2 Objective

1. Arrange the following as directed

(a) N,, O,, F,, CI, (Decreasing order of bond energey )
(b) S-O, N - CIMg - O, As -F (Decreasing polarity of bonds)
(c)sp, spz, sp (Decreasing order of energy of orbitals)

(d) HF, HCI, HBr, HI (Decreasing order of dipole moments)

o Watch Video Solution

2. Expalin the following

(a) The central C - C bond in Buta 1,3 diene is shorter than that of n-
butane

(b) Why the dipole moment of cis - 1, 2 dichloroethene is greater than
that of trans -1,2 -dichloroethene

(c) CIF;a is linear, but CIF;a is bent


https://dl.doubtnut.com/l/_huwRHd3W2z9r
https://dl.doubtnut.com/l/_hcfUDqT13lLr
https://dl.doubtnut.com/l/_ecnbiCpZuJ9i

(d )Two different bond lengths are observed in PF: but only one bond

lenght is observed in SF .

° Watch Video Solution

3. Arrange the following in decreasing order of dipole moment
(1) m-Dichlorobenzene

(2) o-Dichlorobenzene (3) p-Dichlorobenzene

° Watch Video Solution

4. Predict the shape of the following Xenon compounds

(a) XeO5 (b) XeOF , (c ) XeO,F, .

° Watch Video Solution

5. Considering x-axis as the internuclear axis which out of the following

will not form a sigma bond and why? (a) 1s and 1s (b) 1s and 2p, (c) 2py


https://dl.doubtnut.com/l/_ecnbiCpZuJ9i
https://dl.doubtnut.com/l/_ATV72BrwmpBI
https://dl.doubtnut.com/l/_IhDDUOwe2e4C
https://dl.doubtnut.com/l/_w7B1y7f1kDtL

and Zpy (d) 1s and 2s.

o Watch Video Solution

6. Arrange the following types of interaction in order of decreasing
stability

(a) Covalent bond (b) van ber Waals force

(c) H-bonding (d) Dipole interaction

(e) lonic bond .

o Watch Video Solution

7. Arrange the following types of intermolecular forces in order of
decreasing their strength

(a) lon dipole

(b) Keesom forces

(C) Dispersion or London forces

(d) Dipole-induced dipole

(e) lon-induced dipole (Debye forces) .


https://dl.doubtnut.com/l/_w7B1y7f1kDtL
https://dl.doubtnut.com/l/_lHKSfiLnzO7j
https://dl.doubtnut.com/l/_WStbj4dwVkJg

° Watch Video Solution

8. Name the types of interaction or intermolecular forces of which

potential energy-distance function are given below

1 1 1
(a)EOC;(b)EOC r—z(c)Eoc ﬁ

6

1 1
(d)Eoc—4(e)E0< —.
r r

° Watch Video Solution

9. List properties of water that stem from H-bonding

° Watch Video Solution

10. Predict the order of decreasing boiling points of the following

H,, He, Ne, Xe, CH, .

° Watch Video Solution



https://dl.doubtnut.com/l/_WStbj4dwVkJg
https://dl.doubtnut.com/l/_HskW7DGTkEO2
https://dl.doubtnut.com/l/_VwBX2rf6BoVC
https://dl.doubtnut.com/l/_DTdkRfYpETn1
https://dl.doubtnut.com/l/_uk7y4WCyYWbO

11. Which of the following pairs is expected to exhibit H-bonding
(a) CH,CH,OH and CH,OCH,
(b) CH3;NH, and CH,SH

(c) CH3OH and (CHj) N

° Watch Video Solution

12. (a)Give the decreasing order of melting points of the following
NH,, PH,, (CH, ) N Explain
(b) In which molecule is the van der Waals force likely to be the most

important in determining the m.pt and b.pt for ICI, Br,, HCI, H,S, CO .

o Watch Video Solution

13. Give the number of electrons which occupy the bonding orbitals in

H2®H2 and 02(‘9

o Watch Video Solution



https://dl.doubtnut.com/l/_uk7y4WCyYWbO
https://dl.doubtnut.com/l/_fATCTsiHOXK3
https://dl.doubtnut.com/l/_q8iprQmoAE8x

14. Compare the relative stabilities and magnetic behaviour of the
following species

(a) 05 and Ny° (b) 05 and Ny (c) O3 and N5 .

o Watch Video Solution

15. Expalin

® e . ® .
(a) H,” and H, ions have same bond order but H,  ions are more stable
than H2®
(b) It is possible to have a diatomic molecule with its ground sate MO s
full with electrons
(c) Why 2p,, or 2p, orbitals do not combine with 2s orbitals to form MO

(Taking Z-axis as the internuclear axis) .

o Watch Video Solution

16. Which of the following species have same bond order and same shape

(a) NS (b) O (c) CO, (d) NO, .


https://dl.doubtnut.com/l/_5py7r6giXxZt
https://dl.doubtnut.com/l/_ypF9ooxTO6nT
https://dl.doubtnut.com/l/_iGSJ4omx6NV9

° Watch Video Solution

17. Which of the following is soluble in water

A.CS,

B. CHCl,

c.ccl,

D. CH;0H

Answer:

o Watch Video Solution

18. Which one among the following does not have the hybrogen bond ?

A. Liquid NH,
B. Liquid HCI

C. Water


https://dl.doubtnut.com/l/_iGSJ4omx6NV9
https://dl.doubtnut.com/l/_vbBWTNHgUeru
https://dl.doubtnut.com/l/_6gGyLiJHYDeY

D. Phenol

Answer:

° Watch Video Solution

19. The molecule having one unpaired electrons is .

A.O,

B.CN®

C.NO

D.CO

Answer:

° Watch Video Solution

20.The hydrogen bond is strongest in


https://dl.doubtnut.com/l/_6gGyLiJHYDeY
https://dl.doubtnut.com/l/_Uu7f5Nch4BsM
https://dl.doubtnut.com/l/_qp9E208yfxdY

AF-H...O

B.C-H.....O

CO-H...S

D.F-H...F
Answer:

° Watch Video Solution

21. Hydrogen bond is maximum in .

A. Propanol

B. Propyl chloride

C. Tripropylamine

D. Dipropyl ether

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_qp9E208yfxdY
https://dl.doubtnut.com/l/_BNwfD3rYH2kM

22.How many hydrogen bonds can be formed by a water molecule?

Al

B.2

C.3

D.4

Answer:

° Watch Video Solution

23. Number of paired electrons in O, molecule is .

A. 16
B.14

C.8


https://dl.doubtnut.com/l/_BNwfD3rYH2kM
https://dl.doubtnut.com/l/_nRXQFbsvyt6K
https://dl.doubtnut.com/l/_aWUzrrrBjgJm

D.7

Answer:

° Watch Video Solution

24. Among KO,, AIO; , BaO, and N02+ unpaired electron is present in

A. KO, only
®
B.NO, and BaO,
C}
C.KO, and AIO,

D. BaO, only

Answer:

o Watch Video Solution

25.The correct order of decreasing bond lengths of CO, CO, and COg' is



https://dl.doubtnut.com/l/_aWUzrrrBjgJm
https://dl.doubtnut.com/l/_ZP15Lh1ujoic
https://dl.doubtnut.com/l/_qFk4isBqIIiK

AT>1II>1I

B.I>1II>1I

CIHI>II>1

D.II>III>1T

Answer:

o Watch Video Solution

26. Which of the following statement is correct among the species
CN®,COand NO® .

A. Isolelectronic and weak field ligands

B. Isolelectronic with three bond order

C. Bond order three and weak field ligands

D. Bond order two and pi-acceptor

Answer:



https://dl.doubtnut.com/l/_qFk4isBqIIiK
https://dl.doubtnut.com/l/_xZfed7HIJmlF

| ° Watch Video Solution

27. Which of the following species has unpaired electrons?

A0}
B.F,
C.N,

D.O,

Answer:

° Watch Video Solution

28. Which of the following are iso-electronic as well as iso-structural ?

NOj, CO3", ClO3, SO,

A.CO3 ,CIOy

B.CO3 , NOS


https://dl.doubtnut.com/l/_xZfed7HIJmlF
https://dl.doubtnut.com/l/_jasJyw4Ji1wX
https://dl.doubtnut.com/l/_DtzTXrmFxUEN

C.S0,, CO3

D.SO,, NOS

Answer:

° Watch Video Solution

29. According to MO theory which of the following statement about the
magnetic character and bond order is correct regarding O;?

A. paramagnetic and BO > O,

B. paramagnetic and BO < O,

C. Diamagnetic and BO > O,

D. Diamagnetic and BO < O,

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_DtzTXrmFxUEN
https://dl.doubtnut.com/l/_YsZKedR9em5S
https://dl.doubtnut.com/l/_0kxYlbdaK5Y0

30. Which of the following compound is paramagnetic ? .

B. O,
C.KO,

D. N,O

Answer:

° Watch Video Solution

31. The species having bond order differnet from that in CO is .

AN,
B.NO®
C.NO®

D.CN®


https://dl.doubtnut.com/l/_0kxYlbdaK5Y0
https://dl.doubtnut.com/l/_WeApamKPIZ9j

Answer:

° Watch Video Solution

32. In forming ()N, - N2® and O, - 02® the electrons respectively

removed from .

* *
A | 2py or 2px) and (n2py or 7T2px)

o

C

. (n. * Zpy orm* 2px) and (n. * 2py orm* 2px)
. (n2py or 7I2px) and (n2py or 7I2px)

D. (n2p,, or 7I2px) and (n. *py orm *py and m* 2px)

Answer:

° Watch Video Solution

33. Using MO theory predict which of the following species has the

shortest bond length ?


https://dl.doubtnut.com/l/_WeApamKPIZ9j
https://dl.doubtnut.com/l/_kaAvsp7GvIKw
https://dl.doubtnut.com/l/_wImwZtzsQoWa

A.05°®

B.O,
2.

C.05

D. O,

Answer:

o Watch Video Solution

34. Which of the following have identical bond order?

A0y
B.CN®
C.NO®

D.Oy

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_wImwZtzsQoWa
https://dl.doubtnut.com/l/_89maApEATjP3

Exercises Linked Comprehension

1. The shape of a moleculs is determined by electron pair repulsions in
the valence shell Alp occupies a larger space than a bp because it is not
shared by two nuclei The the Ip Ip repulsion is greater than the Ip-bp
repulsion, which in trun is greater the bp-bp repulsion. The presence of Ip
causes distortion of bond angles hence, a daviation from an ideal shape
THe extent of distortion depends upon the orientation of the Ip's around
the central atom In a trigonal bipyramid, the Ip's occupy equatorial
positions than the apical ones In AB, type molecules, as the EN of A
increases, the bp's come closer and the repulsion between them
increases. On the other hand, as EN of B increases, the Ip s get farther
and repulsion decreases

In which of the following molecules is the bond angle largest ? .

A.PF,

B. PCl,


https://dl.doubtnut.com/l/_89maApEATjP3
https://dl.doubtnut.com/l/_Nd4MFpKY91ME

C. PBr3

D. PI,

Answer: D

o Watch Video Solution

2. The shape of a moleculs is determined by electron pair repulsions in
the valence shell Alp occupies a larger space than a bp because it is not
shared by two nuclei The the Ip Ip repulsion is greater than the Ip-bp
repulsion, which in trun is greater the bp-bp repulsion. The presence of Ip
causes distortion of bond angles hence, a daviation from an ideal shape
THe extent of distortion depends upon the orientation of the Ip's around
the central atom In a trigonal bipyramid, the Ip's occupy equatorial
positions than the apical ones In AB, type molecules, as the EN of A
increases, the bp's come closer and the repulsion between them
increases. On the other hand, as EN of B increases, the Ip s get farther
and repulsion decreases

The shape of which of the following molecules will not be distored ?


https://dl.doubtnut.com/l/_Nd4MFpKY91ME
https://dl.doubtnut.com/l/_FAhnWkdrGjaS

A. BrF 3

B. CIF,

C. XeF,

D. XeF 6

Answer: C

o Watch Video Solution

3. The shape of a moleculs is determined by electron pair repulsions in
the valence shell. A lp occupies a larger space than a bp because it is not
shared by two nuclei The the Ip Ip repulsion is greater than the Ip-bp
repulsion, which in turn is greater the bp-bp repulsion. The presence of Ip
causes distortion of bond angles hence, a daviation from an ideal shape.
The extent of distortion depends upon the orientation of the Ip's around
the central atom In a trigonal bipyramid, The Ip's occupy equatorial
positions than the apical ones In AB, type molecules, as the EN of A

increases, the bp's come closer and the repulsion between them


https://dl.doubtnut.com/l/_FAhnWkdrGjaS
https://dl.doubtnut.com/l/_OJwzm8Yy1vFy

increases. On the other hand, as EN of B increases, the Ip s get farther
and repulsion decreases
Which of the following statements is true ?
A.F - N -F angle in NF; is greater than H- N - H angle in NH; .
B.F - N - F angle in NF; is smaller than H - N - H angle in NH; .
C.H-O-Hanglein H,O is greater than H - N - H angle in NH; .

D.F - O -F anglein F,O is greater than H - O - H angle in H,O ..

Answer: B

° Watch Video Solution

4. The shape of a moleculs is determined by electron pair repulsions in
the valence shell Ip occupies a larger space than a bp because it is not
shared by two nuclei The the Ip Ip repulsion is greater than the bp-bp
repulsion. The presence of Ip causes distortion of bond angles hence, a
daviation from an ideal shape THe extent of distortion depends upon

orientation of the Ip's around the central atom In a trigonal bipyramid,


https://dl.doubtnut.com/l/_OJwzm8Yy1vFy
https://dl.doubtnut.com/l/_Dzw8V1GzDDbC

the Ip's occupy equatorial positions than the apical ones In AB, type
molecules, as the EN of A increases, the bp's come closer and the
repulsion between them increases. On the other hand, as EN of B
increases, the Ip s get farther and repulsion decreases
Which of the following species will have the lone pair effects cancelled ?.
A ICIY
B. CIF,

C. PCI,

D. BrF

Answer: A

o Watch Video Solution

5.In MO energy diagram for heteronuclear diatomic molecule is similar
However, the energies of the AO s of the atom having higher atomic
number being lower, the diagram will be unsymmetrical, but that will not

make a difference in the electron count The bond order is half the


https://dl.doubtnut.com/l/_Dzw8V1GzDDbC
https://dl.doubtnut.com/l/_FixbpBbQkXkk

difference in the number of electrns of the bonding (o and n) and anti-
bonding (o and m) MOs For a bond to have been formed the bond order
the shorter is the bond distance and the greater is the bond dissociation
energey But if the bond order is smae in the above two cases, then the
bond distance will be greater and the bond dissocation energy smaller in
the case which has more populated anti-bonding orbitals The presence of
unpaired electron(s) in a molecualr orbital will make the system
paramagnetic

Which among the following will have a triple bond order ? .

A.CO

B.CN®

C.NO®

D. All of these

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_FixbpBbQkXkk

6.In MO energy diagram for heteronuclear diatomic molecule is

similar However, the energies of the AO s of the atom having higher
atomic number being lower, the diagram will be unsymmetrical, but that
will not make a difference in the electron count The bond order is half the
difference in the number of electrns of the bonding (o and n) and anti-
bonding (o and 1) MOs For a bond to have been formed the bond order
the shorter is the bond distance and the greater is the bond dissociation
energey But if the bond order is smae in the above two cases, then the
bond distance will be greater and the bond dissocation energy smaller in
the case which has more populated anti-bonding orbitals The presence of
unpaired electron(s) in a molecualr orbital will make the system
paramagnetic

Which of the following species is not expected to exist ? .

A. H€2®

®
B.H,
C.Be,

D. Bef9


https://dl.doubtnut.com/l/_7vHiJLfWe1j2

Answer: C

° Watch Video Solution

7.1n MO energy diagram for heteronuclear diatomic molecule is

similar However, the energies of the AO s of the atom having higher
atomic number being lower, the diagram will be unsymmetrical, but that
will not make a difference in the electron count The bond order is half the
difference in the number of electrns of the bonding (o and n) and anti-
bonding (o and m) MOs For a bond to have been formed the bond order
the shorter is the bond distance and the greater is the bond dissociation
energey But if the bond order is smae in the

above two cases, then the bond distance will be greater and the bond
dissocation energy smaller in the case which has more populated
anti-bonding orbitals The presence of unpaired electron(s) in a molecualr
orbital will make the system paramagnetic

Which of the following species is expected to be paramagnetic ? .

A.NO®


https://dl.doubtnut.com/l/_7vHiJLfWe1j2
https://dl.doubtnut.com/l/_GYllukbeLGxR

B.O,
C.0,

D. All of these

Answer: D

o Watch Video Solution

8.In MO energy diagram for heteronuclear diatomic molecule is similar
However, the energies of the AO s of the atom having higher atomic
number being lower, the diagram will be unsymmetrical, but that will not
make a difference in the electron count The bond order is half the
difference in the number of electrns of the bonding (o and n) and anti-
bonding (o and m) MOs For a bond to have been formed the bond order
the shorter is the bond distance and the greater is the bond dissociation
energey But if the bond order is smae in the above two cases, then the
bond distance will be greater and the bond dissocation energy smaller in

the case which has more populated anti-bonding orbitals The presence of


https://dl.doubtnut.com/l/_GYllukbeLGxR
https://dl.doubtnut.com/l/_HHr2WwWjklBC

unpaired electron(s) in a molecualr orbital will make the system
paramagnetic
Which of the following orders is correct in respect of bond dissociation
energey ? .

A NS >Ny

S
B.O, > O,
C.NO® > NO

D. All of these

Answer: D

o Watch Video Solution

9. Which is correct statement ? .

A. Keto form of acetoacetic ester involves hydrogen bonding

B. In water vapour, hydrogen bonding exists


https://dl.doubtnut.com/l/_HHr2WwWjklBC
https://dl.doubtnut.com/l/_HZAOOvNU6XHD

C. For first ionisation, maleic acid is stronger acid than fumaric acid

This can be explained on the basis of concept of hydrogen bonding

D. Boiling point of HCI is higher than that of HF

Answer: C

o Watch Video Solution

10. Hydrogen bond is formed between hydrogen atoms and highly
electronegative elements. It is of two types -intermolecular and
intramolecualar It is a weaker bond than ionic, covalent and metallic
bonds

In a suitable slovent such as benzene, benzoic acid associates and exists

asa.

A. dimer

B. trimer


https://dl.doubtnut.com/l/_HZAOOvNU6XHD
https://dl.doubtnut.com/l/_ImjNinxOMVyj

C. tetramer

D. hexamer

Answer: A

o Watch Video Solution

1. Hydrogen bond is formed between hydrogen atoms and highly
electronegative elements It is of two types -intermolecular and
intramolecualar It is a weaker bond than ionic, covalent and metallic
bonds
The number of hydrogen bonds in HgOf species is .

A2

B.3

C.4

D.1

Answer: B


https://dl.doubtnut.com/l/_ImjNinxOMVyj
https://dl.doubtnut.com/l/_7HuIPXozpnRK

o Watch Video Solution

12. Hydrogen bond between two atoms is formed due to

A. Paranitophenol is steam volatile but not orthonitrophenol

B. Ethyl alcohol is more viscous than glycerol

C.If a dry paper is torn, sound is heard due to breaking of hydrogen
bonds one after another in a rhythmatic manner .

D.In fermic salt, bonds present are covalent, metallic and hydrogen

bond .

Answer: C

o Watch Video Solution

13.in an ionic bond the cation tends to polarise the electron cloud of the

anion by pulling electron density towards itself This causes development



https://dl.doubtnut.com/l/_7HuIPXozpnRK
https://dl.doubtnut.com/l/_rL1fkWHx0KPV
https://dl.doubtnut.com/l/_i5zaHop5bRf2

of covalent character in the ionic bond because the electron density gets
localised in between the nuclei The tendency of the cation to bring about
the polarisation of the anion is expressed as its polasising power The
ability of ion to undergo polarisation is called its polarisability The
polarising power of a cation or an anion is decided on the basis of F
ajans' rules as follows .

(i) The smaller the cation, the higher is its polarising power

(i) Cations with pseudo-noble gas configuration (nsznpendlo) have

relatively high polarising power than those with noble gas configuration

(nsanG)

(iii) The larger the size of the anion, the higher is its polarisability
The ionic conductance of which of the following is the highest ? .
. ®
A.Ll(aq)
®
B.Na(ag)
®
C. K (qq)

®
D. CS(aq)

Answer: D



https://dl.doubtnut.com/l/_i5zaHop5bRf2

I o Watch Video Solution

14. Among the following which will have the lowest melting point and the

highest solubility LiCI, BeCl,, BCI5, CCl,, .

A. CCI,, LiCI

B. LIiCI, CCI,,

C. BeCI,, BCI,

D. BCI5, BeCl,

Answer: A

o Watch Video Solution

15.in an ionic bond the cation tends to polarise the electron cloud of the
anion by pulling electron density towards itself This causes development
of covalent character in the ionic bond because the electron density gets

localised in between the nuclei The tendency of the cation to bring about


https://dl.doubtnut.com/l/_i5zaHop5bRf2
https://dl.doubtnut.com/l/_SIeP70vpcW9a
https://dl.doubtnut.com/l/_1Lea2lZeLwzF

the polarisation of the anion is expressed as its polasising power The
ability of ion to undergo polarisation is called its polarisability The
polarising power of a cation or an anion is decided on the basis of F
ajans' rules as follows .

(i) The smaller the cation, the higher is its polarising power

(ii) Cations with pseudo-noble gas configuration (nszanndlo) have
relatively high polarising power than those with noble gas configuration
(nsznp6)

(iii) The larger the size of the anion, the higher is its polarisability

Choose the correct order of polarisability for the following

19,Br®, cI®F® .

A.1® >Br® > CI®F®
B.I® >Br® =CI® > F®
C.I® =Br® =CI1® > F®

D.I® =Br® <CI® = F°®

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_1Lea2lZeLwzF

16.in an ionic bond the cation tends to polarise the electron cloud of the
anion by pulling electron density towards itself This causes development
of covalent character in the ionic bond because the electron density gets
localised in between the nuclei The tendency of the cation to bring about
the polarisation of the anion is expressed as its polasising power The
ability of ion to undergo polarisation is called its polarisability The
polarising power of a cation or an anion is decided on the basis of F
ajans' rules as follows .

(i) The smaller the cation, the higher is its polarising power

(i) Cations with pseudo-noble gas configuration (ns2np6nd10) have

relatively high polarising power than those with noble gas configuration

(nszan)
(iii) The larger the size of the anion, the higher is its polarisability

Arranfe of the following species in dereasing order of polarising powers

Ag®, T1® Na® .

ATI® >Ag® > Na®


https://dl.doubtnut.com/l/_1Lea2lZeLwzF
https://dl.doubtnut.com/l/_aK8AE5PriVaX

B.TI® >Ag® > Ag®
C.Ag® > TI® > Na®

D.Na® > TI® > Ag®

Answer: C

o Watch Video Solution

17.The Pt - Cl distance is 2.32A in several crystalline compounds

What is the CI - Cl distance in structure (i) and in structure (ii)

NH; NH;
Cl cl Cl Pt NHz
/
NH; Cl
(i) (i1)

A 4.32A

B.4.32A


https://dl.doubtnut.com/l/_aK8AE5PriVaX
https://dl.doubtnut.com/l/_Ce82Aqcuc2N6

C.1.16A

D.9.28A

Answer: B

° Watch Video Solution

18. The Pt - Cl distance is 2.32A in several crystalline compounds

What is the CI - Cl distance in structure (i) and in structure (ii)

NH; NH-
Cl 1 Cl Pt NH-
NH; Cl
(i) (1)
A.2.32A
B.1.52A

C.2.15A


https://dl.doubtnut.com/l/_Ce82Aqcuc2N6
https://dl.doubtnut.com/l/_hb4jbzLkoVwy

D.3.28A

Answer: D

° Watch Video Solution

19. The Pt - CI distance is 2.32A in several crystaline compounds

What is the CI - CI distance in structure (i) and in structure (ii)

NH; NH;
Cl C1 Cl Pt NH-
NH; Cl

(i) (11)

o Watch Video Solution

20. The platinum-chlorine distance has been found to be 2.32A in

several crystalline compounds This value applies to both compounds A


https://dl.doubtnut.com/l/_hb4jbzLkoVwy
https://dl.doubtnut.com/l/_Ql9quy4i0x2k
https://dl.doubtnut.com/l/_AAAh4SHv6Vcb

and B given here

NH; NH,
Cl Pt Cl <l NH;
NH; Cl

(A) (B)

|8

L
Based on the above structures, answer the following questions
Structure Bis .

A. cis-isomer

B. trans-isomer

C. nuclear isomer

D. co-ordinate isomer

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_AAAh4SHv6Vcb
https://dl.doubtnut.com/l/_rnVsdJJshVdz

21. The platinum-chlorine distance has been found to be 2.32A in several

crystalline compounds This value applies to both compounds A and B

given here
NH; NH,
NH; Cl

(A) (B)

Based on the above structures, answer the following questions
The C - C single-bond distnaance is 1.54A What is the distance between
the terminal carbons is propane ? Assume that the four bonds of any
carbon atoms arre pointed towards the corners of a reqular tetrahedron .
A.3.08A
B. 1.54A

C.2.52A

D. 1.26A


https://dl.doubtnut.com/l/_rnVsdJJshVdz

Answer: C

° Watch Video Solution

22. The HF;9 ion solid state and in liquid HF but not in the dilute
aqueous solution
HF2® exists in solid state and in liquid HF because HF2® ions are held
together by .

A. hydrogen bonding

B. van der Waals force

C. London force

D. All of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_rnVsdJJshVdz
https://dl.doubtnut.com/l/_eJ44ClgXimQF

23. The HF2® ion solid state and in liquid HF but not in the dilute
aqueous solution

In aqueous solution

(C]
A. HF forms HZF@ and H, H,O being a stronger acid than HF

c]
H,0 + HF  H,F® + OH
B. HF forms H;0 ® and FO, H,0 being a weaker acid than HF
H,0 + HF & H,0® +F© .

C. H-bonding between HF and H,O is observed

D. No change is observed

Answer: B

o Watch Video Solution

24. The HF;9 ion solid state and in liquid HF but not in the dilute

aqueous solution


https://dl.doubtnut.com/l/_SmS5nOWMphqi
https://dl.doubtnut.com/l/_Ikp0nwkLLfSD

At 300K and 1.00 atm, the density of HF is 3.17gL"! We conclude that
thereis a.

A. dimer formation by H-bonding

B. trimer formation by H-bonding

C. tetramer formation by H-bonding

D. ionisation formation HF2® and H®

Answer: C

o Watch Video Solution

25.The HF;9 ion solid state and liquid HF but not in the dilute aqueous
solution
Energy of H-bond is maximum in .

AF-H- - -0

B.F-H- - -F

CO-H---0


https://dl.doubtnut.com/l/_Ikp0nwkLLfSD
https://dl.doubtnut.com/l/_aNeiDmv6wCeF

D.O-H- - -F

Answer: B

o Watch Video Solution

26. Consider the following molecules .
A:Anti -pyridine -2-carboxaldoxime
B:syn pyridine -2-carboaxaldoxime

C: nickel -dimethyl glyoximate

D : o-nitrophenol

E : p-nitrophenol

F : p-salicylaldehyde

In which case chelate formation occurs ? .

A.A B

B.B,C

C.CF

D. Conly


https://dl.doubtnut.com/l/_aNeiDmv6wCeF
https://dl.doubtnut.com/l/_fW6iAs0aYIum

Answer: D

° Watch Video Solution

27. Consider the following molecules .

A:Anti -pyridine -2-carboxaldoxime

B:syn pyridine -2-carboaxaldoxime

C: nickel -dimethyl glyoximate

D : o-nitrophenol

intermolecular hydrogen bonding (inQ.5) is observed in .
A A B C,D
B.A,B,E, F

C.B,C,D

D.A,C,D

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_fW6iAs0aYIum
https://dl.doubtnut.com/l/_kipbzf70ZrT2

28. Valence-bond theory is one of the two quantum mechanical
approaches that explains bonding in molecules In some cases, valence
bond theroy cannot cannot satisfactorily account for observed properties
of molecules

Consider the following molecular geometries

NO CO O,

Select correct statement(s) about these (More than one correct) .

A.NO is paramagnetic CO and O, are diamagnetic
B. NO and O, are paramagnetic CO is diamagentic
C.Bond order is in order O, < NO < CO

D. Number of unpaired electrons are

NO
co
O 2

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_kipbzf70ZrT2
https://dl.doubtnut.com/l/_jur1SUWk4hFz

29. Valence-bond theory is one of the two quantum mechanical
approaches that explains bonding in molecules In some cases, valence
bond theroy cannot cannot satisfactorily account for observed properties
of molecules Valnce-bond theroy can explain molecular geometries .

A. predicated by VSEPR model

B. predicated by MO theory

C. predicated by both (a) and (b)

D. predicated by none of these

Answer: A

° Watch Video Solution

30. Valence-bond theory is one of the two quantum mechanical
approaches that explains bonding in molecules In some cases, valence
bond theroy cannot cannot satisfactorily account for observed properties

of molecules


https://dl.doubtnut.com/l/_c8aV9nCPfYG0
https://dl.doubtnut.com/l/_ludbzqSTYG18

Bond order and magnetic behaviour shown by different species have

been matched Which is the incorrect matching .

Species Bond order =~ Magentic behaviour
A cne (14) 3.0 dimagnetic

Species  Bond order = Magentic behaviour
. BN(14) 2.0 dimagnetic

Species  Bond order = Magentic behaviour
Cc,12 20 dimagnetic

Species  Bond order =~ Magentic behaviour
D. B,(10) 3.0 paramagnetic

Answer: D

° Watch Video Solution

31. Valence-bond theory is one of the two quantum mechanical
approaches that explains bonding in molecules In some cases, valence
bond theroy cannot cannot satisfactorily account for observed properties
of molecules

MO electronic configuration of superoxide ion is .

2 2 1
A.KK * (025)2, (G * 25) , (GZpZ)Z(TEZpy)Z(H * Zp) (n * 2px)


https://dl.doubtnut.com/l/_ludbzqSTYG18
https://dl.doubtnut.com/l/_OADeBkirZ4iD

B.KK * (025)2, (G * 25)2, (aZpZ)Z(HZpy)Z(n * 2p)2(7t * 2px)2
C. KK * (025)?, (o * 25)2, (20, )? (n2py)2(n * 2p)2 (n * 2px)

D. none of these

Answer: A

o Watch Video Solution

32. Which of the following statements is correct about O,, 02@, Og'
species ? .
A. KO, and K,0, are diamagnetic while O, is paramagnetic .
B. KO, and O, are paramagnetic while K,0, is diamagnetic .
: . ® 2-
C.Bond length increase in the order O, < 0, < O,

D. Bond enthalpy increases in the order Oi_ < 026 <0,.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_OADeBkirZ4iD
https://dl.doubtnut.com/l/_cJJ9YrqUnJmq

33.05 will have..

A.bond order equal to H, and diamagnetic
B. bond order equal to H, but diamagnetic
C.bond order equal to N, and diamagnetic

D. bond order higher than O,

Answer: A

o Watch Video Solution

34. According to the moleular orbital theory, all atomic orbitals combine
to form molecular orbital by LCAO (linear combination of atomic
orbitals) method When two atomic orbitals have additive (constructive)
method When two atomic orbitals have additive (constructive)
overlapping they form bonding molecular orbitals (BMO) which have

lower energy than atomic orbitals whereas when atomic orbitals overlap


https://dl.doubtnut.com/l/_cJJ9YrqUnJmq
https://dl.doubtnut.com/l/_zj2mLN5B3xgA
https://dl.doubtnut.com/l/_Vi4rhF8lW1m1

subtractive higher energy antibonding molecular orbitals (ABMO) are
formed Each MO occupies two electrons with opposite spin Distribution
of electrons in MO follows Aufbau principle as well as Hund's rule MO
theory can successfully explain the magnetic behaviour of molecules
Which of the following is/are not paramagnetic ? .

A.NO

B.B,

C.CO

D.O,

Answer: C

o Watch Video Solution

35. According to the moleular orbital theory, all atomic orbitals combine
to form molecular orbital by LCAO (linear combination of atomic
orbitals) method When two atomic orbitals have additive (constructive)

method When two atomic orbitals have additive (constructive)


https://dl.doubtnut.com/l/_Vi4rhF8lW1m1
https://dl.doubtnut.com/l/_Mnx8YYlqOYS2

overlapping they form bonding molecular orbitals (BMO) which have
lower energy than atomic orbitals whereas when atomic orbitals overlap
subtractive higher energy antibonding molecular orbitals (ABMO) are
formed Each MO occupies two electrons with opposite spin Distribution
of electrons in MO follows Aufbau principle as well as Hund's rule MO
theory can successfully explain the magnetic behaviour of molecules

Bond strength increases when

A. bond order increases

B. bond length increases

C. antibonding electrons increases

D. bond angle increases

Answer: A

° Watch Video Solution

36. Most of the polyatomic molecules except a few such as CO, and CS,

are linear or angular with a bond angle generally somewhat greater than


https://dl.doubtnut.com/l/_Mnx8YYlqOYS2
https://dl.doubtnut.com/l/_LnI2DfJdPrUm

90 ° A bond angle is defined as the angle between the direction of two
covalent bonds Since the atoms in molecules are in constant motion with
respect to each other they are not expected to have a fixed value of bond
angle Repulsion between non-bonded atoms alone does not provide an
adequate explanation Hybridisation of bonding orbitals an adequate
explanation Hybridisation of bonding orbitals also plays a very important
role in detrmining the value of bond angle It has been observed that in
hybridisation as the s-character of hybrid orbital increases the bond
angle increases

In P, molecule phosphorous atoms are tetrahedrally arranged The angle

P-P-Pinthe moleculeis.

A.108°

B.120°

C.60°

D.180°

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_LnI2DfJdPrUm

37. Which of the following have highest bond angle ?.

A.H,S

B.H,Te

C. HzSe

D. All have same bond angle

Answer: A

o Watch Video Solution

38. Which of the following hybridisation may have more than one type of

bond angle ?.

A sp2

B. sp3

C.sp3d


https://dl.doubtnut.com/l/_LnI2DfJdPrUm
https://dl.doubtnut.com/l/_aYEJKZgl4lso
https://dl.doubtnut.com/l/_Y8MS5lG3N0SW

D. sp3d?

Answer: C

o Watch Video Solution

39. Which one of the following statements is correct .

A. BMO is lowered by the same amount of energy by which ABMO is
raised .

B. BMO is lowered by a greater amount of energy than the amount by
which ABMO is raised .

C.BMO is lowered by less amount of energy than the amount by
which ABMO is raised .

D. Any one of the above is possible .

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Y8MS5lG3N0SW
https://dl.doubtnut.com/l/_8BFqLcStSpWR

40. MO's are formed by the overlap of A’ Os Two AO's combine to form
two MO's called bonding molecular orbital (BMO) and antibonding
molecular orbital (ABMO) Differnet AO' s of one atom combine with these
AO's of the second atom which have comparable energies and proper
orienation Further, If the overlapping is head on, the MO is called 'pi' The
MO's are filled with electrons following the same rules as followed for
filling of atomic orbitals However the order of filling is not the same for
all molecules or their ions Bond order is one of the most important
parameter to compare a number of their characteristics

H,, Li,B, each has bond order equal to 1 The order of their stability is .

A.H, = Li, = B,

B.H, > Li, > B,

C.H, > B, > Li,

D.B, > Li, > H,

Answer: C

[ - 1


https://dl.doubtnut.com/l/_8BFqLcStSpWR
https://dl.doubtnut.com/l/_wEGZninmOJwm

Watch Video Solution J

41. MO's are formed by the overlap of A’Os Two AO's combine to form
two MO's called bonding molecular orbital (BMO) and antibonding
molecular orbital (ABMO) Differnet AO' s of one atom combine with these
AO's of the second atom which have comparable energies and proper
orienation Further, If the overlapping is head on, the MO is called 'pi' The
MO's are filled with electrons following the same rules as followed for
filling of atomic orbitals However the order of filling is not the same for
all molecules or their ions Bond order is one of the most important
parameter to compare a number of their characteristics

In which of the following pair both to MO's are gerade or ungerade ? .

A. 02s, 2p,
B.G*Zs,n*pr
C.o*2s, n2p,

D.m2p,,m * 2p,

Answer: C


https://dl.doubtnut.com/l/_wEGZninmOJwm
https://dl.doubtnut.com/l/_yPmokCMWLjg0

o Watch Video Solution

42. Which one of the following has maximum number of nodal planes ?.

Ao*1s
B. cr*2pZ
C.n2p,

*
D.m 2py

Answer: D

o Watch Video Solution

43. MO's are formed by the overlap of A’ Os Two AO’'s combine to form
two MO's called bonding molecular orbital (BMO) and antibonding
molecular orbital (ABMO) Differnet AO' s of one atom combine with these
AQO's of the second atom which have comparable energies and proper

orienation Further, If the overlapping is head on, the MO is called 'pi' The



https://dl.doubtnut.com/l/_yPmokCMWLjg0
https://dl.doubtnut.com/l/_bZEx9bCLJlna
https://dl.doubtnut.com/l/_V23MANp5amf9

MO's are filled with electrons following the same rules as followed for
filling of atomic orbitals However the order of filling is not the same for
all molecules or their ions Bond order is one of the most important
parameter to compare a number of their characteristics

Which of the following has pair is expected to have the same bond order

?.
A- Oz, N2
® .0
B.N, ,N,
C.0y Ny
D.0; Ny
Answer: B

o Watch Video Solution

Exercises Multiple Correct Chemical Bonding

1. The type of bond s present in ammonium chloride is (are) :


https://dl.doubtnut.com/l/_V23MANp5amf9
https://dl.doubtnut.com/l/_JQPkcGQy5vFx

A. lonic

B. Covalent

C. Coordinate

D. Singlet

Answer: A::B::C

o Watch Video Solution

2. Which of the following statement (s) is (are) true ? .

A. CuClI is more covalent than NaCI

B. HFis more polar than HBr

C. HF is less polar than HBr

D. Chemical bond formation takes plane when forces of attraction

overcome the forces of repulsion .

Answer: A::B::D


https://dl.doubtnut.com/l/_JQPkcGQy5vFx
https://dl.doubtnut.com/l/_om4R9UAkSfIA

o Watch Video Solution

3. Which is (are) correct among the following ?.

A. The radius of CI® ion is 1.56A while that of Na® ion is 0.95A .

B. The radius of CI atom is 0.99 while that of Na atom is 1.54

C. The radius of CI atom is 0.99 while that of CI® ion is 0.81

D. The radius of Na atom is 0.95 while that of Na ® ion is 1.54 .

Answer: A::B

o Watch Video Solution

4. Which of the following is (are) correct? .

A. Adouble bond is shorter than a single bond .

B. A sigma- vbond is weaker than a pi-bond .

C. Adouble bond is stronger than a single bond .


https://dl.doubtnut.com/l/_om4R9UAkSfIA
https://dl.doubtnut.com/l/_cA81VCe8Z8Vr
https://dl.doubtnut.com/l/_HGji4Gsx5Uyh

D. A covalent bond is stronger than a hydrogen bond .

Answer: A::C::D

° Watch Video Solution

5. The non-metallic cation is persent in .

A. CrO.CI,

B. VOCI

C.OF,

D. PF,

Answer: C::D

o Watch Video Solution

6. Peroxo bond (- O - 0O -) is present in


https://dl.doubtnut.com/l/_HGji4Gsx5Uyh
https://dl.doubtnut.com/l/_DZOgmSwZg8cj
https://dl.doubtnut.com/l/_LI2GpXmyG49N

A. Na,O,

B.CrOs

C. PbO,

D. SrO,

Answer: A::B::D

° Watch Video Solution

7. Among the following the electron deficient compound is

A. BeCI,

B. CCl,

C. CHI,

D. CHCl,

Answer: A::D

° Watch Video Solution



https://dl.doubtnut.com/l/_LI2GpXmyG49N
https://dl.doubtnut.com/l/_LxG3thczTLe1

Exercises Multiple Correct Dipole Moment

1. Which among the following molecules have minimum dipole moment ?

A.CH,
B. CCl,
C.CHI,

D. CHCl,

Answer: A::B

° Watch Video Solution

2. Which among the following pairs of molecules have zero dipole

moment ? .

A.SiF, and Co,


https://dl.doubtnut.com/l/_LxG3thczTLe1
https://dl.doubtnut.com/l/_PcYtCGKRyLRJ
https://dl.doubtnut.com/l/_dehdAMRyE5EM

B. SiF, and NO,
C.0, and Co,

D.NO, and O,

Answer: A::C::D

o Watch Video Solution

3. Which of the following satements are false ? .

A. Dipole-dipole interations between molecules are greatest if the

molecules possess possess only temporary dipole moments .

B. All compounds containing hydrogen atoms can participate in

hydrogen bonding .

C. Dispersion forces exist between all atoms, molecules and ions

D.The extent of ion-induced dipole interaction depends only on the

charge of the ion .


https://dl.doubtnut.com/l/_dehdAMRyE5EM
https://dl.doubtnut.com/l/_G2ocPzfyPROF

Answer: A::B::D

° Watch Video Solution

Exercises Multiple Correct Hybridisation

1. Which of the following are tetrahedral structures ?.

A [Nicewy, [*-

B. [Ni(CO), |

c. [nicr, >

D.CrO;’

Answer: B::C::D

° Watch Video Solution

2. Which among the following are isostructural ? .


https://dl.doubtnut.com/l/_G2ocPzfyPROF
https://dl.doubtnut.com/l/_T49NPTBsAODH
https://dl.doubtnut.com/l/_mzxwixBQrb9y

A.XeO,F,, SF,
B.CO,, Iy
C.S03",CO%

D. CIF 5, XeF,

Answer: A::B

° Watch Video Solution

3.In which of the following molecules all the atoms lie in one plane ?.

A. NH,
B. PF:
C. BF,

D. XeF 4

Answer: C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_mzxwixBQrb9y
https://dl.doubtnut.com/l/_xlJtEqBpIPlS

4. Which of the following have sp? d hyberidisation of the central atom ? .

A. XeF ,
B. XeO,F,
c.croy

D. BrF 3

Answer: B::D

o Watch Video Solution

5. Which are the species in which central atom undergoes sp>
hybridisation ?.

A.SF,

B. SCI,

C.505


https://dl.doubtnut.com/l/_xlJtEqBpIPlS
https://dl.doubtnut.com/l/_oMODd8PoO5sg
https://dl.doubtnut.com/l/_4K0HDIfHIHBp

D. H,O

Answer: B::C::D

° Watch Video Solution

6. The pair od species having identical shapes for molecules of both

species is ? .

A. BF5, PCI,

B. XeF,, CO,

C.CF,, SIF,

D. PF, IF

Answer: B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_4K0HDIfHIHBp
https://dl.doubtnut.com/l/_BcRdCKuh93eu

7.Which among the following is (are) having two lone pair of electrons on
central atom ?.

A.CO,

B. CIF,

C.5035

D. XeF,

Answer: B::D

o Watch Video Solution

8. The state of hybridisation of atoms in boric acid (H3BO3) is .


https://dl.doubtnut.com/l/_Pe173mzspsuJ
https://dl.doubtnut.com/l/_Sta32X4yQLzf

D. None of these

Answer: A::B

° Watch Video Solution

9. Which of the following have sp® d hybridisation ? .

A.SF,
B. BrCl,
C. XeOF,

D.H,0®

Answer: A::B::C

o Watch Video Solution

10. The hybridisation number of lone pair of electron and shape of I? is .


https://dl.doubtnut.com/l/_Sta32X4yQLzf
https://dl.doubtnut.com/l/_TC7XAqn1nmpH
https://dl.doubtnut.com/l/_VJziCbEMPhoS

A. sp d hybridisation
B. It has trigonal bipyramidal shape
C.ltis linear

D. It has three lone pair of electrons

Answer: A::C::D

o Watch Video Solution

11. Which of following is (are) correct for Band N in NH;. BF; adduct ?.

A. Both have sp> hybrid orbitals
B. Both have tetrahedral structures
C.Nis sp hybridised while B is sp? hybridised .

D. N in NHj is pyramidal, while B in BF 5 is planar .

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_VJziCbEMPhoS
https://dl.doubtnut.com/l/_OnEdM46gh8DZ

12. Which of the following is not square planar ? .

A. XeF 4

B. XeF,

C. XeOF,

D. CH,CI

Answer: B::C::D

o Watch Video Solution

Exercises Multiple Correct Hydrogen Bonding

1. Which property is due to H-bonding ? .

A. High boiling point of water

B. Solubility of NH; in H,O


https://dl.doubtnut.com/l/_OnEdM46gh8DZ
https://dl.doubtnut.com/l/_PFHg5xBbVp3m
https://dl.doubtnut.com/l/_BG2eLJ48swn3

C. Polar nature of halogen acid

D. High viscosity of H;PO,,

Answer: A::B::C

° Watch Video Solution

2. Hybrogen bonds are present in

A. lce

B. Solid CO,

C.HF

D. Water

Answer: A::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_BG2eLJ48swn3
https://dl.doubtnut.com/l/_47uk41jbszxy

3. Which of the following gem-diol is stable ? .

OH

a. H3C+ CHj

A. OH

OH
b. F3C+CF3
OH

OH
OH

D. none of these

Answer: B::C

° Watch Video Solution

Exercises Multiple Correct Bond Angle

1.Bond angle in PH; is


https://dl.doubtnut.com/l/_aoWn3vp5vTF1
https://dl.doubtnut.com/l/_r5Cnhd3BctvN

A. Much less than NH,

B. Much less than PF,

C. More than NH,

D. More than PF,

Answer: A::B

o Watch Video Solution

2. Which statement (s) is (are) wrong for bond angle ?

A.NH; > NF,
B. NF4 > NCI,
@

C.NO, > NO,

D.NO; > NOJ

Answer: A::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_r5Cnhd3BctvN
https://dl.doubtnut.com/l/_f4h0dbxOlQeW

3. Which statement (s) is (are) wrong for bond angle ?

A.CH = CH > BF, > CH,
B. H,0 > NCl,
@

C. NH, > NH; > PCI;

D.CO, > NH, > CH,

Answer: B::D

o Watch Video Solution

4.Bond angle in I3® is .

A. More than clo,
B.180°

C. Less than CIO,


https://dl.doubtnut.com/l/_f4h0dbxOlQeW
https://dl.doubtnut.com/l/_LEgqdd3a7mXy
https://dl.doubtnut.com/l/_CLUGCrs3aSsc

D. >109.5°

Answer: A::B

° Watch Video Solution

5. Which statements (s) is (are) correct for AB, type molecule ? .

A. If the EN of central atom decreases, the bond angle decreases .
B. If the size of central atom increases the bond angle decreases.
C.If the EN of atom B decreases the bond angle increases

D. If the EN of atom B decreases that bond angle decreases .

Answer: A::B::C

° Watch Video Solution

Exercises Multiple Correct Molecular Orbitaltheory Mot


https://dl.doubtnut.com/l/_CLUGCrs3aSsc
https://dl.doubtnut.com/l/_WjXpU60MtKcx
https://dl.doubtnut.com/l/_dwUUb7YBvsoX

1. Which of the folowing have identical bond orders ? .

A0y
B.CN®
C.NO®

D.CN®

Answer: B::C

° Watch Video Solution

2. Which of the following diatomic molecule //ions have same bond order

?.

A.O,

B.CN®

C.N,

D.C,


https://dl.doubtnut.com/l/_dwUUb7YBvsoX
https://dl.doubtnut.com/l/_DYGEjoweWuZK

Answer: B::C

° Watch Video Solution

3. Which of the following species exhibits the diamagnetic behaviour?

A.O,

B.O,

C.NO

D.05

Answer: A::B::C

° Watch Video Solution

4. Which of the following molecules has one unpiared electron in

antibonding orbitals ?.


https://dl.doubtnut.com/l/_DYGEjoweWuZK
https://dl.doubtnut.com/l/_CxcfByxH4HXU
https://dl.doubtnut.com/l/_iUQB4OSWrXI6

A.CO

B.O,

C.0,

D.NO

Answer: B::C::D

° Watch Video Solution

5. Which of the following show paramagnetism ?.

A. Na,O
B.NO,
C.NO

D. KO,

Answer: B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_iUQB4OSWrXI6
https://dl.doubtnut.com/l/_aKHHbvsdX4RX

6. Which of the following is (are) correct statements ? .

A. Probability of finding the electron in bonding MO is more than

combining atomic orbitals .

B. Bonding MO's are formed when same sign of orbitals overlap

C. d-d combination of atomic orbitals gives delta and delta”(*) MO's .

D. None of these

Answer: A::B::C

o Watch Video Solution

7.Which of the following is (are) gerade (g) MO's ? .

A.02s

B.o2pz


https://dl.doubtnut.com/l/_aKHHbvsdX4RX
https://dl.doubtnut.com/l/_F4pF9xwAIaD3
https://dl.doubtnut.com/l/_HcZxX4rIsNJE

C.t* (2px)

D.o *2s

Answer: A::B::C

o Watch Video Solution

8. MO's are formed by the overlap of A’ Os Two AO' s combine to form two
MO's called bonding molecular orbital (BMO) and antibonding molecular
orbital (ABMO) Differnet AO's of one atom combine with these AO’s of
the second atom which have comparable energies and proper orienation
Further, If the overlapping is head on, the MO is called 'pi' The MO's are
filled with electrons following the same rules as followed for filling of
atomic orbitals However the order of filling is not the same for all
molecules or their ions Bond order is one of the most important
parameter to compare a number of their characteristics

In which of the following pair both to MO's are gerade or ungerade ? .

A o *(2pz)


https://dl.doubtnut.com/l/_HcZxX4rIsNJE
https://dl.doubtnut.com/l/_XdQ60zVMLo04

B.n(2px)

C.H(Zpy)

D.* (2py)

Answer: A::B::C

° Watch Video Solution

9. Which of the following MO s have one nodal plane ?.

A.ols
B.o¥1s
C.o2p,

D.G*sz

Answer: B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_XdQ60zVMLo04
https://dl.doubtnut.com/l/_uRVhBAoY8q2s
https://dl.doubtnut.com/l/_4HcfqZ96LCdV

10. Which of the following 'MO's have two nodal plane ? .

A.a2p,
B.nm*2p,
cn* 2py

D.G*sz

Answer: A::B::C

° Watch Video Solution

Exercises Multiple Correct Miscellaneous

1. Select corrcet orders for corresponding property as indicated in bracket

for the following .

A.NH; > BiH; > SbH; > AsH > PH; (Boiling point)

B. H,0 > H,Te > H,Se > H(2) (Boiling point)


https://dl.doubtnut.com/l/_4HcfqZ96LCdV
https://dl.doubtnut.com/l/_DbxC9xZPsHvF

C.NH; > PH, > AsH, > SbH, (Basic character)

D.H,O < H,S < H,Se < H, Te (Acidic character)

Answer: B::C::D

° Watch Video Solution

2. Which one or more among the following involve (s) (pi -dpi) bonding ? .

Answer: A::C

° Watch Video Solution



https://dl.doubtnut.com/l/_DbxC9xZPsHvF
https://dl.doubtnut.com/l/_aMATNwfX5HDL

3. Paramagnetic pairs (s) among the following is (are) .

A.[Bao,, NO, |

8. [KO,, NO |

c. [H,0,,NO]

D. K;[ Fe(CN)g | Cuc,

Answer: B::D

o Watch Video Solution

4. Which of the following orders are correct for property indicated in
brackets ? .

A.NH; > NF; > BF; (dipole moment)

B.CI > S > O > N (electron affinity)

C.Si > Mg > Al > Na (first ionisation enthalpy)

D. HCIO, > HBrO, > HIO ,(pK yvalues )


https://dl.doubtnut.com/l/_oNQe1Gf1cQpu
https://dl.doubtnut.com/l/_nGwQWuw2uEJU

Answer: A::B::C

° Watch Video Solution

5. The first element of groups 13 - 16 differ rest of the elements This is

due to.

A. Small size and high electronegativity

B. Inability to expand the octet

C. Ability to form strongpm pr multiple bonds

D. Due to greater abundance

Answer: A::B::C

° Watch Video Solution

6. Select the correct statements .


https://dl.doubtnut.com/l/_nGwQWuw2uEJU
https://dl.doubtnut.com/l/_fz0C7jxhzjHS
https://dl.doubtnut.com/l/_Rmx7TPAcggnt

A. The heat of hydration of the dipositive earth metal ions increases

with an increase in their ionic size

B. Hydration of alkali metal ions is less than that of group 2

C. Alkaline earth metal ions because of their much larger charge to

size ratio exert a much stronger electrostatic attaction on the

oxygen of water molecule surrounding them .

D. Melting  point of sodium halides is as follows

NaF > NaCl > NaBr > Nal .

Answer: B::C::D

o Watch Video Solution

7. White vitriol is not isomorphous with .

A.K,SO,

B. MgSO,


https://dl.doubtnut.com/l/_Rmx7TPAcggnt
https://dl.doubtnut.com/l/_duznkASSA4ND

C. Caso,

D. H,SO,

Answer: A::B::C::D

° Watch Video Solution

8. The stability of ions of Ge Sn and Pb will be in the order .

A. Ge?* < sp2t < pp2*
B.Pb%" > pp*t
C.Sn** > pp2t

D. Ge*t < Sn*t < pp4t

Answer: A::B

° Watch Video Solution



https://dl.doubtnut.com/l/_duznkASSA4ND
https://dl.doubtnut.com/l/_33FSI8qDiTPj

9. Select the correct satements (s) .

A. NF is weaker base than NH;
B.NO ® is more stable than O,
C. AICI5 has higher melting point than AlF,

D. SbCl, is more covalent than SbClI;

Answer: A::B

o Watch Video Solution

10. Which of the following are true ?.

A. PH; and BiClI; do not exist
B. There are two pr - dm bond is SO,
C.SeF , and CH, are tetrahedral ion

D. I? is a linear molecule with sp> d hybridisation


https://dl.doubtnut.com/l/_HfyCavvB5XHa
https://dl.doubtnut.com/l/_Q5BljdjpQ4T2

Answer: A::B::D

° Watch Video Solution

Exercises Single Correct Chemical Bonding

1. Which of the following is the most ionic ? .

B. MnO
C. CrO3

D. Mn,O-,

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Q5BljdjpQ4T2
https://dl.doubtnut.com/l/_yFHFltQCDQh3

2. Among LiCl, BeCl,, BCl; and CCl, the covalent bond character varies

as.

A. LiCI < BeClI, < BCI53 > CCl,

B. LiCI < BeCI, > BCI; > CClI,

C. LiCI < BeCI, > BCI, > CCI,

D. LiCI < BeCl, > BCI, > CCI,

Answer: C::D

o Watch Video Solution

3.In a matallic crystal the .

A. Valence electrons remain within the fields of influence of their own

kernels

B. Valence electrons constitute a sea of mobile electrons

C. Valence electrons are localised between the two kernels


https://dl.doubtnut.com/l/_opZQJvkKsCUU
https://dl.doubtnut.com/l/_E3WpaXFxBHNr

D. Kernal as well as the electrons move rapidly

Answer: B

o Watch Video Solution

4. Polarization involves the distortion of the shape of an anion by an

adjacently placed cation. In this context, which of the following

statements is correct ?

A. Maximum polarisation is brought about by a cation of high charge

B. Maximum polarisation is brought about by a cation of high charge

C.Alarge cation is likely to bring about a high degree of polarisation .

D. The polarising power of a cation is less than that of an anion

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_E3WpaXFxBHNr
https://dl.doubtnut.com/l/_Wnu4nK2NkJ1c
https://dl.doubtnut.com/l/_vFtqoSn18tT1

5. Which of the following is required for the formation of an ionic

bond?

A.An electron from the more electronegative element should be

transferred to the less electronegative .

B. The total energy of the resulting molecule should be less than the

total energy of the reactants .

C.The lattice energy of the resultants molecule should be as low as

possible .

D. The ionic potential of the reactants should be identical .

Answer: B

° Watch Video Solution

6. AICI; is covalent while AIF, is ionic This can be justified on the basic of


https://dl.doubtnut.com/l/_vFtqoSn18tT1
https://dl.doubtnut.com/l/_XDYb5P8CZAUp

A.The valence bond theory

B. Fajans rules

C. The molecuar orbital theory

D. Hydration energy

Answer: B

o Watch Video Solution

7. Which of the following oxyacids of phosphorous are monoprotic

(mono basic) ?.

A H,PO,

B. HyPO,

C. H,PO,

D.H,P,0,

Answer: C::D

~


https://dl.doubtnut.com/l/_XDYb5P8CZAUp
https://dl.doubtnut.com/l/_vFqvLF8eYHME

| ° Watch Video Solution

8. Which of the following has greater bond length ?.

A.P-0O

B.S-0O

C.CI-O

D.O=0

Answer: A

° Watch Video Solution

9. Which of the following has been arranged order of increasing covalent

character ? .

A.KCI < CaCl, < AICI, < SnCI,,

B. SnClI,, < AICI, < CaCI, < KCI


https://dl.doubtnut.com/l/_vFqvLF8eYHME
https://dl.doubtnut.com/l/_CXPWrVOZADIw
https://dl.doubtnut.com/l/_UYYetyjgJXeW

C. AICI, < CaCl, < KCI < SnCl,,

D. CaCl,, < SnCI, < KCI < AICI,

Answer: A

° Watch Video Solution

10. Which of the following pairs have nearly identical values of bond

energy ? .

A O, and H,

B.N, and CO

C.F,and I,

D. O, and ClI,

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_UYYetyjgJXeW
https://dl.doubtnut.com/l/_zVZJ12pxmCR6
https://dl.doubtnut.com/l/_e3vUw0VpnSDG

11. The ion which has the lowest ionic mobility is

ALi®

B.Na®

C.K®

D.Cs®

Answer: D

° Watch Video Solution

12.1n POi', P - Obond orderis .

A.1.25
B.2

C.-0.75


https://dl.doubtnut.com/l/_e3vUw0VpnSDG
https://dl.doubtnut.com/l/_SEOqUECbqgdb

Answer: A

° Watch Video Solution

13. Which of the following has least covalent P - H bond ?.
A.PH,
B. P,Hg
C.P,H,

@
D. PH,

Answer: D

° Watch Video Solution

14. Which of the following molecule stabilizes by removal of electron?

A.O,


https://dl.doubtnut.com/l/_SEOqUECbqgdb
https://dl.doubtnut.com/l/_5cpL0xNpgCNL
https://dl.doubtnut.com/l/_DZdS7Ofc7ZFi

B.CN®

C.N,

D.C,

Answer: A

° Watch Video Solution

15. In which of the following species the bond is nondirectional ?

A.NCI,
B. RbCI
C. BeCI,

D. BCI,

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_DZdS7Ofc7ZFi
https://dl.doubtnut.com/l/_4Afd7OABObm7
https://dl.doubtnut.com/l/_DhjfIOcoMAjZ

16. Which contains both polar and non-polar bonds ? .

A.NH,CI

B. HCN

C.H,0,

D.CH,

Answer: C

o Watch Video Solution

17. The bond angle between two hybrid orbitals is 180 ° The percentage

s-character of hybrid orbital is between .

A.50 and 55 %

B.9and 12 %

C.22and 23 %

D.11and 12 %


https://dl.doubtnut.com/l/_DhjfIOcoMAjZ
https://dl.doubtnut.com/l/_gwPToplb7T3X

Answer: A

° Watch Video Solution

18. Which type of bond is not present in HNO, molecule ? .

A. Covalent
B. Coordinate
C. lonic

D. Both ionic and coordinate

Answer: D

° Watch Video Solution

19. KF combines with HF to form KHF, The compound contains the

species .



https://dl.doubtnut.com/l/_gwPToplb7T3X
https://dl.doubtnut.com/l/_0LZBiyxhEUfS
https://dl.doubtnut.com/l/_oQoxzlKpNeTq

AK® F®andH®
B.K®,F® and HF
C.K® and [HF,|®

D.[KHF]® and F,

Answer: C

° Watch Video Solution

20.Thereisno S-Sbondin.
A.S,0q
B.S,0%
C.5,0%

D.S,0%"

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_oQoxzlKpNeTq
https://dl.doubtnut.com/l/_CoLLpXE5G0EE

21. Angle between two hybridised orbital is 105° and hence the
percentage of s-character in the hybridised orbital would be in the range .
A.23-24%
B.20-21%
C.50-55%

D.11-12%

Answer: A

o Watch Video Solution

22.The octet rule is not valid for the molecule

A. CO,

B. H,0

c.o,



https://dl.doubtnut.com/l/_CoLLpXE5G0EE
https://dl.doubtnut.com/l/_rnuZqBwVntVj
https://dl.doubtnut.com/l/_anzaEU4fLhxV

D.CO

Answer: D

° Watch Video Solution

23. The total number of electrons that take part in forming the bond in

N2is.

A2

B.4

C.6

D.10

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_anzaEU4fLhxV
https://dl.doubtnut.com/l/_Lbz49jrxoP2A

24.Bonds presents in CuSO ,.5H,0 is

A. Electrovalent and covalent

B. Electrovalent, coordinate covalent .

C. Electrovalent, covalent and coordinate covalent .

D. Covalent and coordinate covalent .

Answer: C

o Watch Video Solution

25. The bond between two identical non-metal atoms has a pair of

electrons:

A. Unqually shared between the two

B. Transferred fully between the two

C. With identical spins

D. Equally shared between them


https://dl.doubtnut.com/l/_LBEEA5b8XAKb
https://dl.doubtnut.com/l/_mQGF93EBd5Yt

Answer: D

° Watch Video Solution

26. The number and type of bonds between two C-atom in SrC, are .

A lo, 1n
B. 10, 2
C. 1o, 5m

D. 1o

Answer: B

° Watch Video Solution

27. Which species has the maximum number of lone pair of electrons

on the central atom ? .


https://dl.doubtnut.com/l/_mQGF93EBd5Yt
https://dl.doubtnut.com/l/_7epZFBTs5hYm
https://dl.doubtnut.com/l/_n0tAF6sDUQh6

Answer: D

° Watch Video Solution

28. Among the following the electron deficient compound is

A.CCI,

B. PCI

C.OF,

D. BCI,

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_n0tAF6sDUQh6
https://dl.doubtnut.com/l/_avslMpDpKjWr

29. Which of the following does not follow the octet rule ?.

A. CO,

B. PCl,

C.ICI

D. CIF,

Answer: D

° Watch Video Solution

30. Which of the following does not have coordinate bonds ? .
A.CO3

B. H;C - NC

C.CO


https://dl.doubtnut.com/l/_avslMpDpKjWr
https://dl.doubtnut.com/l/_n7U8BDHRCiaM
https://dl.doubtnut.com/l/_jWgj7WR16zlO

D. 0,

Answer: A

° Watch Video Solution

31. Which of the following bonds is the strongest ? .

Al-1
B.F-F
CH-H

D.O-0

Answer: C

° Watch Video Solution

32. When two atoms combine to form a molecule


https://dl.doubtnut.com/l/_jWgj7WR16zlO
https://dl.doubtnut.com/l/_a2D7yD18wZa5
https://dl.doubtnut.com/l/_1oFox8U2vxUs

A. Energy is released

B. Energy is absorbed

C.Energy is neither released nor absorbed

D. Energy may either be absorbed or relesed

Answer: A

o Watch Video Solution

33. Most favourable conditions for inoic bonding are .

A. Low charge on ions,large cations,small anions

B. Low charge on ions,large cations,large anions

C. High charge on ions, small cations, large anions

D. High charge on ions, small cations, small anions

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_1oFox8U2vxUs
https://dl.doubtnut.com/l/_X88NJ4gnPLBi

34.Which of the following is not a correct statement ? .

A. lonic compounds are electrically netural.

B. Boilling point of an ionic compound is more than a covalent

compound .

C. Melting point of a covalent compound is more than an ionic

compound

D. lonic compound are soluble in polar solvent .

Answer: C

o Watch Video Solution

35. Element A has 3 electrons in the outermost orbit and element B has 6
electrons in the outermost orbit . The formula of the compound formed A

and B would be


https://dl.doubtnut.com/l/_X88NJ4gnPLBi
https://dl.doubtnut.com/l/_lMAVos5j7ba5
https://dl.doubtnut.com/l/_GjyrbttSFsuC

B.A,Bq

C.A,B

D.A3B,

Answer: A

o Watch Video Solution

36. The pair of elements which form ionic bond is .

A.C+cCl

B.H+F

C.Na + Br

D.O+H

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_GjyrbttSFsuC
https://dl.doubtnut.com/l/_U7lVVaBcxVBD

37. Lattice energy of an ionic compound depends on

A. Charge on the ion and size of the ion

B. Packing of ions only

C.Size of the ion only

D. Charge on the ion only

Answer: A

o Watch Video Solution

38.The bonds present in N,O; are .

A. Only ionic

B. Covalent and coordinate

C. Only covalent


https://dl.doubtnut.com/l/_U7lVVaBcxVBD
https://dl.doubtnut.com/l/_EMqfyNBQk60Y
https://dl.doubtnut.com/l/_idVpwhAPkbmG

D. Covalent and ionic

Answer: B

° Watch Video Solution

39. Which of the following statement is correct for CO ?

A. A double bond between C and O atoms

B. 10, 1t and 1 coordinate bond between C and O atoms

C. One lone pair of electrons on each atom

D. 1o, 2t bonds between C and O atoms

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_idVpwhAPkbmG
https://dl.doubtnut.com/l/_p72HEpghCPYX

40. Which of the following statemwnt regarding valence bond theory

(VBT) is not true ?.

A. A molecule is considered to be a collection of atoms, and the

interactions between different atoms is considered .

B. For a molecule to be stable the electrostatic attactions must

predominate over the repulsion .

C. The potential energy of a diatomic molecule is less than the sum of

potential energies of free atoms .

D. The net force of altration acting on the atoms in a molecule is not

Z€ero .

Answer: D

o Watch Video Solution

41. Correct statement about VBT is .


https://dl.doubtnut.com/l/_eHfoOaeV98yx
https://dl.doubtnut.com/l/_aXPaY0iobNFq

A. Each bond is formed by maximum overlap for its maximum stability

B. It represents localised electron modal of bonding.

C. Most of electrons retain the same orbital localisation as in a

separate atom .

D. All are correct .

Answer: D

o Watch Video Solution

42. The strength of bonds formed by overlapping of atomic orbitals is in

the order.

As-s>s-p>p-p

B.s-s>p-p>s-p

C.s-p>s-s>p-p


https://dl.doubtnut.com/l/_aXPaY0iobNFq
https://dl.doubtnut.com/l/_zsQuHqF3P85I

D.p-p>s-s>s-p

Answer: A

o Watch Video Solution

43.The nodal plane in the m -bond of ethene is located in :

A. The molecular plane

B. A plane parallel to the molecular plane

C. A plane perpendicular to molecular plane which bisects th (C - C)

sigma-bond at a right angle .

D. A plane perpendicular to the molecular plane which contains the

(C - C) sigma-bond .

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_zsQuHqF3P85I
https://dl.doubtnut.com/l/_YDsH1mAELsMv
https://dl.doubtnut.com/l/_dnrXw4Lf6oZN

44. Which of the following statement is wrong ?.

A. Asigma bond is shorter than a pi-bond .

B.Bond energies of sigma and pi bonds are of the order of 264 and
347kJmo1-1t.

C. Free rotation of atoms about sigma bond is allowed but not in case
of a-pi bond .

D. A sigma-bond determines the direction between C-atoms but a pi-

bond has no primary effect which leads to bonding .

Answer: B

o Watch Video Solution

45. Which of the following is a positive overlap which leads to bonding ?.


https://dl.doubtnut.com/l/_dnrXw4Lf6oZN
https://dl.doubtnut.com/l/_onX50uDVA7au
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VAV
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Answer: C

o Watch Video Solution

46. Which of the following is a zero overlap which leads to non-bonding?


https://dl.doubtnut.com/l/_onX50uDVA7au
https://dl.doubtnut.com/l/_eJQVJIK4Dcva

A px PY
RS SR
B.
C px P
D.
Answer: A

° Watch Video Solution

Exercises Single Correct Dipole Moment


https://dl.doubtnut.com/l/_eJQVJIK4Dcva

1.The H - O - H bond angle in the water molecule is 105 ° , theH - O bond
distance being 0.94A, The dipole moment for the moelcule is 1.85D.
Calculate the charge on the oxygen atom.

A.2 x 10 0 esy

B.3.28 x 1010 esu

C.3.21 x 107 1%esu

D. 1.602 x 10719 esu

Answer: C

o Watch Video Solution

2. In a diatomic molecule the bond distance is 1 x 10°8 cm. Its dipole

moment is 1.2.D. What is the fractional electronic charge each atom ?

A 11 %

B.20 %


https://dl.doubtnut.com/l/_gNASyDt521aN
https://dl.doubtnut.com/l/_ZmOVTug06pvr

C.25%

D. Noe of these

Answer: C

° Watch Video Solution

3. The compound with no dipole moment is .

A.CH4CI
B.CCl,
C. Methylene chloride (CHZCIZ)

D. chloroform (CHCI3)

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_ZmOVTug06pvr
https://dl.doubtnut.com/l/_VG7OTiX8fJhs

4.The molecule which have zero dipole moments is .

A. CH,CI,

B. BF

C.NF,

D. CIO,

Answer: B

o View Text Solution

5.The critical temperature of water is higher than that of O, because the
H,O molecule has

A. A fewer electrons than O,

B. Adipole momnent

C.a Vshape structure

D. Two covalent bonds


https://dl.doubtnut.com/l/_5Tnb8e3Kj6cH
https://dl.doubtnut.com/l/_OVcgZ2OmYnm0

Answer: B

° Watch Video Solution

6. The correct order of dipole moment is :

A.CH, < NF4 < NH; < H,0

B. NF4 < CH, < NH; < H,0

C.NH; < NF4 < CH, < H,0

D.H,O < NH; < NF4 < CH,

Answer: A

° Watch Video Solution

7. Among the following which is polar ?.

A. CO,


https://dl.doubtnut.com/l/_OVcgZ2OmYnm0
https://dl.doubtnut.com/l/_95tGDIPDCuKq
https://dl.doubtnut.com/l/_Wo3QFgIm0H7I

B. SO,

C. BeCl2

cn—@—a

D.

Answer: B

° Watch Video Solution

8. Which of the following is polar ? .

A NF,

B. BF

C. SF

D.SiF,

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Wo3QFgIm0H7I
https://dl.doubtnut.com/l/_blMHuICJWPCm

9. The resultant dipole moment (i) of two compounds NOF and NO,F is

1.81D and 0.47D respectively Which dipole momnet do you predict ? .

A. 1.81D for NO,F and 0.47D for NOF .

B. 0.47D for NO,F and 1.81D for NOF

C. For both NO,F and NOF dipole moment () is 1.81D

D. For both NO,F and NOF dipole moment (p) is 0.47D

Answer: B

o Watch Video Solution

10. In terms of polar character the correct, the correct order is .

A.H,S > HF > H,0 > NH,4

B. HF > H,0 > NH; > H,S

C.HF > H,S > NH; > H,0


https://dl.doubtnut.com/l/_blMHuICJWPCm
https://dl.doubtnut.com/l/_sjwWtOqBVNg3
https://dl.doubtnut.com/l/_dJ5s21crFHPE

D.H,S > NH; > H,0 > HF

Answer: B

° Watch Video Solution

11. How many sigma and pi bonds are there in the molecule of tetracyano

ethylene ? .

A. 40, 141

B. 50, 131

C. 80, 107

D. 90, 91

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_dJ5s21crFHPE
https://dl.doubtnut.com/l/_ChXpTr6mAgzP

12. H,O is dipolar, whereas BeF, is not. It is because:-

A.ENof F > ENof O
B. H,O involes H-bonding whereas BeF, is a discrete molecule .
C.H,o is linear and BeF, is angular

D. H,O is angular and BeF, is linear

Answer: D

o Watch Video Solution

13. Which of the following hydrocarbons has the lowest dipole moment.

H;C H
a. \C= C<
A n’ CH,~CH;

B.H,C-C = C-CH,

D.H,C- CH, - C = CH


https://dl.doubtnut.com/l/_z1AQUaGBM0Ia
https://dl.doubtnut.com/l/_u1iMn4xWlC5g

Answer: B

° Watch Video Solution

14. Which one of the following arrangements of molecules is correct on

the basic of their dipole moments?

A.NH; > BF; > NF,

B. NHy > NF5 > BF,

C.BFy > NH; > NF,

D. BF; > NF, > NH,

Answer: B

° Watch Video Solution

15. Which statement (s) is/are correct about dipole moment

() Debye is equivalent to 3.33 x 10°3°Cm


https://dl.doubtnut.com/l/_u1iMn4xWlC5g
https://dl.doubtnut.com/l/_qfKT6GtDZcxT
https://dl.doubtnut.com/l/_H7WhZIxTYjuk

(1) 1 Debye is equivalent to 10~ 18esucm

(1) SI unit of dipole moment is coulomb meter (Cm)
(1Cm =gxd=1.602x10"19x 10'9m)
(IV) Dipole moment of a molecule is useful to explain the shape of a
molecule and also to predict other properties of the molecule .
A LIl
B.L III, IV

C.LIL

D. All are correct

Answer: D

o Watch Video Solution

16. Which of the following molecule (s) have dipole moment
() Trans -pent -2-ene

(I) cis-hex -3-ene


https://dl.doubtnut.com/l/_H7WhZIxTYjuk
https://dl.doubtnut.com/l/_orQjHApbsg0X

(1) 2,2-Dimethy1 propane

(V) 2, 2, 3, 3 tetramethy1 butane .

° Watch Video Solution

Exercises Single Correct Hybridisation

1. The shapes of PCI:9 , PCIf) and AsCI; and are respectively .

A. Squar planar, tetrahedral and see-saw
B. Tetrahedral,see-saw and trigonal bipyramidal
C. Tetrahedarl ,square planar and pentagonal bipyramidal

D. Trigonal bipyramidal, tetrahedral and square pyramidal

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_orQjHApbsg0X
https://dl.doubtnut.com/l/_5iwXdv2gPk58

2.The I? ion has .

A. Five equatorial lone pairs on the central | atom and two axial
bonding pairs in a trigonal bipyramidal arrangement.

B. Five equatorial lone pairs on the central | atom and two axial
bonding pairs in a pentagonal bipyramidal arrangement

C.Three equatorial lone pairs on the central | atom and two axial
bonding pairs in a trigonal bipyramidal arrangement .

D. Two equatorial lone pairs on the central | atom and three axial

bonding pairs in a trigonal bipyramidal arrangement .

Answer: C

o Watch Video Solution

3.In the reaction 2PCI; & PCI:a + PCIéa change in hybridisation is from



https://dl.doubtnut.com/l/_lVbYuS8FsDXn
https://dl.doubtnut.com/l/_uCsYlf47tNE4

| o Watch Video Solution \

4.There are four species CO,, N30, NOZ(Ja and I? Which of the following
statement is correct about these species ?.
A. All are linear and having sp hybridisation central atoms .
B. All are linear but only CO,, Néa and I? have sp hybridisation on
their central atom .
o @
C.All are linear but only CO,, N;- and NO, have sp hybridisation on

their cental atom .

D. CO,, N:? and NO3(Ja are linear but I:? is not .

Answer: C

o Watch Video Solution

5.0n hybridization of one s and one p orbital we get


https://dl.doubtnut.com/l/_uCsYlf47tNE4
https://dl.doubtnut.com/l/_suEpBep6UczR
https://dl.doubtnut.com/l/_T35MgcC9QdCP

A. Two mutually perpendicualr orbitals

B. Two orbitals at 180 ° .

C. Two orbitals directed tetrahedrally

D. Three orbitals in a plane

Answer: B

o Watch Video Solution

6. Which moleucle is T-shaped ?

A. BeF,

B. BCI,

C. NH,

D. CIF,

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_T35MgcC9QdCP
https://dl.doubtnut.com/l/_nl6lPFRYTN47

7.The hybridisation of the central atom in ICIZ® is .

Answer: A

° Watch Video Solution

8. The molecule that has linear structure is

A.CO,

B. NO,

C.S0,


https://dl.doubtnut.com/l/_nl6lPFRYTN47
https://dl.doubtnut.com/l/_73SvF5TjLoVM
https://dl.doubtnut.com/l/_IcD8YJkcWNR2

D. SiO,

Answer: A

° Watch Video Solution

9. The species which has pyramidal shape is

A. PCI,
B.SO,
c.coy

D. NOY

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_IcD8YJkcWNR2
https://dl.doubtnut.com/l/_7CWTjGfJHmiA

10. The compounds in which C uses its sp3- hybrid orbitals for bond
formation are:
A. HCOOH
8. (H,N),CO
2
c. (cn;),con
3

D. CH;CHO

Answer: C

o Watch Video Solution

11. Which one of the following compounds has sp? hybridisation ? .

A. CO,
B. SO,
C.N,0

D.CO



https://dl.doubtnut.com/l/_SQDV4LGBJdKt
https://dl.doubtnut.com/l/_a940oOwjJwq3

Answer: B

° Watch Video Solution

12. CO, has same geometry as

A. HyCI,

B. NO,

C. SnClI,

D.CH,

Answer: A

° Watch Video Solution

13. In which pair of species both species do have the similar geometry ? .

A.CO,, SO,


https://dl.doubtnut.com/l/_a940oOwjJwq3
https://dl.doubtnut.com/l/_tUjnHyBf2cgH
https://dl.doubtnut.com/l/_8xgQkasXKQO5

B. NH,, BH,
2. -
C.Co3 , NO,

D.SO;", CIO,

Answer: D

° Watch Video Solution

14. The geometry and the type of hybrid orbitals present about the
central atom in BF; is :

A. Linear sp

B. Trigonal planar, sp?

C. Tetrahedral, sp3

D. Pyramidal sp?

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_8xgQkasXKQO5
https://dl.doubtnut.com/l/_bzvMsQt7VZS6

15. SF,, SF, and SF ¢ have the hybridisation at sulphur atom respectively

as.

A. sp?, sp3, sp?d?
B. sp3, sp3, sp3d?
C.sp3, sp3d, sp3d?

D. sp3, spd?, sp3

Answer: C

o Watch Video Solution

16. Two types FXF angles are presnet in which of the following molecule

(X=S,Xe,C)?.

A.SF,

B.XeF4


https://dl.doubtnut.com/l/_bzvMsQt7VZS6
https://dl.doubtnut.com/l/_hMF6Rok5OqR1
https://dl.doubtnut.com/l/_BiQMJ4sqXpAb

C.SFq

D.CF,

Answer: A

° Watch Video Solution

17. A sigma bonded molecule MX; is T-shaped The number of non-

bonding pairs of electrons is .

A2
B.1
C.0

D. Can be predicted only if atomic number of M is known

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_BiQMJ4sqXpAb
https://dl.doubtnut.com/l/_48E4XUBdlEtp
https://dl.doubtnut.com/l/_rLRzXScxiECi

18.1n NH4+ and OF, th hybridisation of central atom respectively are .

A. sp3, sp2
B. sp3, sp3
C.sp3d, sp3d

D. sp3d, sp>

Answer: B

o Watch Video Solution

19. Hybridisation involves .

A. Orbitals of same atom with slightly different energies .
B. Orbitals of different atom but with equal energies .
C. Orbitals of different atoms with exactly equal energies .

D. Orbitals of same atoms with exactly equal energies .


https://dl.doubtnut.com/l/_rLRzXScxiECi
https://dl.doubtnut.com/l/_Bu2dyGaOIIkB

Answer: A

° Watch Video Solution

20. As PF; molecule is sp> d hybridised and is trigonal bipyramidal (TbP)
shape Which d-orbital is involved in sp3 d hyridisation .

A dx? - y?

B. dz?

C.dxy

D. dzx

Answer: B

° Watch Video Solution

21. If the geometry of [PtCl4]2' -is square planar, which orbitals are

involved in bonding?



https://dl.doubtnut.com/l/_Bu2dyGaOIIkB
https://dl.doubtnut.com/l/_1MsqSzZ2sIkr
https://dl.doubtnut.com/l/_lbmvl8TSQnHp

I o Watch Video Solution

22.SeFg is sp3d? hybridised and is octahedral (OH) Which d orbitals

are involved in hybridisation .

A. dx? - y?, dxy
B. dx? - y?, dz?
C.dxy, dyz

D. dz?, dxy

Answer: B

° Watch Video Solution

23.1F;is sp3d°> hybridised and is (pentagonal bipyramid) Which d orbitals

are involved in hybridisation .

A. dxy, dyz, dxz


https://dl.doubtnut.com/l/_lbmvl8TSQnHp
https://dl.doubtnut.com/l/_9vQWSqBmSoQT
https://dl.doubtnut.com/l/_GPZZRf8XMahk

B. dx? - y?, dxy, dz?
C.dx? - y?, dyz, dxz

D. dx? - y?, dz?, dyz

Answer: A

° Watch Video Solution

24.1n a regular octahedral molecule SFg the number of F - S - F bonds at
180 ° is .

A2

B.3

C.4

D.6

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_GPZZRf8XMahk
https://dl.doubtnut.com/l/_tylKQLg8Mx1k

25. The maximum number of 90 ° angles between bp-bp of electrons is
observed in .

A. sp® d hybridisation

B. dsp? hybridisation

C. dsp? hybridisation
3d2

D. sp°d“ hybridisation

Answer: D

o Watch Video Solution

26. Among the following ions the pr - drt overlap could be present in

]
A NOj
(C]
B. PO,

c.coy


https://dl.doubtnut.com/l/_tylKQLg8Mx1k
https://dl.doubtnut.com/l/_Lm7QpclBBrS3
https://dl.doubtnut.com/l/_xh11xBG2dNt4

]
D. NO;

Answer: B

° Watch Video Solution

27. Which of the following have distored octahedral structure ? .

A. SF
®

B. PF

C.SiFy

D. XeF 6

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_xh11xBG2dNt4
https://dl.doubtnut.com/l/_eZ9l0HLWHC2u

28. Sulphur reacts with chlorine in 1:2 ratio and forms X hydrolysis of X
gives a sulphure compound Y. What is the hybridisation state od central

atom in the compound?

Answer: A

o Watch Video Solution

29. Orthonitrophenol is steam volatile but paranitrophenol is not

because .

A. Orhtonitrophenol has intramolecular hydrogen bonding while

paranitrophenol has intermolecular hydrogen bonding .


https://dl.doubtnut.com/l/_0YC5BKqXOxl6
https://dl.doubtnut.com/l/_Pt3JlKkodFOG

B.Both ortho and paranitropenol have intramolecular hydrogen

bonding .

C. Orthonitrophenol has intermolecular hybrogen bonding and

paranitrophenol has intramolecular hydrogen bonding .

Answer: A

o Watch Video Solution

30. Which of the following compounds has the least tendency to from H-

bonds ? .

A.HF

B. HCI

C.H,0

D. NH,4


https://dl.doubtnut.com/l/_Pt3JlKkodFOG
https://dl.doubtnut.com/l/_f611hbXuVUqM

Answer: B

° Watch Video Solution

31. Which of the following molecule forms linear polymeric structure

due to H-bonding ?

A.HCI

B. HF

C.H,0

D. NH,

Answer: B

° Watch Video Solution

32. Which one of the following hydrogen halides has the lowest boilling

point 7.


https://dl.doubtnut.com/l/_f611hbXuVUqM
https://dl.doubtnut.com/l/_wWSyFWLDHaHd
https://dl.doubtnut.com/l/_aWQoe187hgnw

A.HF

B. HCI

C.HBr

D.HI

Answer: B

o Watch Video Solution

33. Out of the two compounds shown below the vapour pressure of

Il at a particular temperature is expected to be


https://dl.doubtnut.com/l/_aWQoe187hgnw
https://dl.doubtnut.com/l/_obInAgbDx8yG

CHO

OH
CHO

OH


https://dl.doubtnut.com/l/_obInAgbDx8yG

A. Higher than that of |

B. Lower than that of |

C. Same as that of |

D. Can be higher or lower depending upon the size of vessel .

Answer: A

o Watch Video Solution

Exercises Single Correct Bond Angle

1. The decreasing valuse of bond angles from NH3(106 ° ) to SbH, (101 ° )

down group -15 of the periodic table is due to .

A. Decreasing Ip-lp repulsion

B. Decreasing electronegativity

C. Increasing bp-bp repulsion


https://dl.doubtnut.com/l/_obInAgbDx8yG
https://dl.doubtnut.com/l/_QrEZlp4TPlIY

D. Decreasing p-orbital character in sp3.

Answer: B

° Watch Video Solution

2. in compound X all the bond angles around central atom are 109 ° 28’

one of the following will be X 7.

A. Chloromethane

B. Carbon tetrachloride

C. lodoform

D. Chloroform

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_QrEZlp4TPlIY
https://dl.doubtnut.com/l/_KR52t7wEbcju

3. In which of the following molecules all the atoms lie in one plane ? .

A. CO,
B. BF
C. PF

D. NH,4

Answer: B

o Watch Video Solution

(C]
4.The bond angles of NH, NHf) and NH, are in the order .

@
C)
A.NH, > NH; > NH,

] ]
B. NH, > NH, > NH,

(C] ©)
C.NH, > NH, > NH,

@ ]
D.NH, > NH, > NH,


https://dl.doubtnut.com/l/_8i6JZWPTv4tD
https://dl.doubtnut.com/l/_RR29Ygkt5MoI

Answer: B

° Watch Video Solution

5.For AB, type molecule which statement (s) si (are) correct about bond
angle (B-A- B)

(I) Bond angel o« EN of the central atom A

() Bond angle o« 1/EN of the central atom A

(1) Bond angle « Size of central atom

(IV) Bond angle prop 1/Size of central atom .

A. LILIT
B. LIV
C. LIV
D. 1Ll
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_RR29Ygkt5MoI
https://dl.doubtnut.com/l/_2JMGovjH2HiF

6. For AB, type molecule which statement (s) si (are) correct about bond
angle (B-A- B)

(1) Bond angel o« EN of atom B

(1) Bond angle « EN of atom B

(1) Molecules or ions without non-bonding electrons on central atom
add having regular geometry the change in EN of A or B has no effect on
the bond angle

(IV) THe bond angle in compounds having sp, sp? and sp> hybridisation on
central atom decreases as follows

sp > sp? > sp°.

A LIV
B. I,IV
C. LILHI
D. LILIV
Answer: B

| o Wikl \ i dan C Al ikl n


https://dl.doubtnut.com/l/_2JMGovjH2HiF
https://dl.doubtnut.com/l/_v2vBNzUa4qj3

L ¥Yvdalilll VIUCV JViuLivii

7. Decreasing order of bond angle of (NOZ(Ja , NO,, NOze is

A lgtllgtl
B.ll gt I gt lll
C.lllgtlgtl

D. lligt I gt II

Answer: B

° Watch Video Solution

8. Decreasing order of bond angle of (NH3, PH,, AsH3) is

A.1 gtll gtlll
B.1 gtlll gtll

C. Il gtl gtlll


https://dl.doubtnut.com/l/_v2vBNzUa4qj3
https://dl.doubtnut.com/l/_5sW4pfeXgZBc
https://dl.doubtnut.com/l/_exSzEOn5VQG9

D. Il gtll gtl

Answer: A

° Watch Video Solution

9. Which statement is correct about bond angle of NCI;, NF; and NH,
Bond angle of NCI; > NF,
Bond angle of NCI; < NF,
Bond angle of NH; > NF 5

Bond angle of NH; < NF ;.

A LI
B. Ll
C. LILIN
D. LILIV
Answer: B

| o Watch Video Solution


https://dl.doubtnut.com/l/_exSzEOn5VQG9
https://dl.doubtnut.com/l/_zdb8EtWoP3h2

10. Bond order of SO, is .

A 15

B.1.33

C.20

D.2.5

Answer: B

° Watch Video Solution

Exercises Single Correct Resonance And Formal Charges

1. Which of the following conditions apply to resonating structrues ?

A.The contributing structures must have the same number of

unpaired electrons .


https://dl.doubtnut.com/l/_zdb8EtWoP3h2
https://dl.doubtnut.com/l/_IoXyvyy0QZ5p
https://dl.doubtnut.com/l/_8GfgizHXeVoW

B. The contributing structures should have similar energies .

C.The contributing structures should be so written that unlike

charges reside on atoms that are far apart .

D.The positive charge should be present on the electropositive

element and the negative charge on the electrongative element .

Answer: C

o Watch Video Solution

2.Resonance structures can be written for .

A.O,

B. NH,

C.CH,

D. H,O

Answer: A


https://dl.doubtnut.com/l/_8GfgizHXeVoW
https://dl.doubtnut.com/l/_siefMYhCeedu

° Watch Video Solution

3. The bond length of C = O bond in CO is 1.20A and in CO, it is 1.34A
Then C = O bond length in CO? will be .

A.1.50A

B. 1.34A

C.1.29A

D.0.95A

Answer: C

o Watch Video Solution

4. Maximum number of H-bonds that can be formed by a water molecule

is .

A2


https://dl.doubtnut.com/l/_siefMYhCeedu
https://dl.doubtnut.com/l/_rTnQZ2YSnzM0
https://dl.doubtnut.com/l/_TG1xfXckuaTx

B.3

C.4

D.6

Answer: C

° Watch Video Solution

5.Which of the following resonating structures is not correct for CO, ? .

Alss
B.[#
C.les

D. s

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_TG1xfXckuaTx
https://dl.doubtnut.com/l/_wi8AY1kmDabm
https://dl.doubtnut.com/l/_xmaAcWQaAqyh

6. In POZ' the formal charge on each O-atom and P - O bond order
respectively are .

A.-0.75,0.1

B.-0.75,1.25

C.-0.75,0.6

D.-3,1.25

Answer: B

o Watch Video Solution

7.The formed charge of the O-atoms in the ion [: N =0: ] is .

A0

B.+1


https://dl.doubtnut.com/l/_xmaAcWQaAqyh
https://dl.doubtnut.com/l/_q9eKTd4BsTJY

Answer: A

o Watch Video Solution

8. Which of the following statements regarding the concept of resonance

is not correct?

A.The different resonting structures of a molecule have fixed

arrangement of atomic nuclei .

B. The differnet resonating structures differ in the arrangement of

electrons .

C.None of the individual resonating structures explains the verious

characteristics of the molecule .

D.The hybrid structures have equal contribution from all the

resonating structures .


https://dl.doubtnut.com/l/_q9eKTd4BsTJY
https://dl.doubtnut.com/l/_FL4b9B046Yk4

Answer: D

o Watch Video Solution

9. Which of the following pairs do not constitute resonanting structures ?

® __0
a. Me— N{O@
O:
b. Me—CZ ¢
CH,
Me
c. _
Me

d. Me CH =CH Me

o
ch_fﬁ// and H,C ~0 -N=0
CN

O ya
boc—c” and He—cl
- 113 N @

c HjC_le—CH3 and H3C—-(i=CH1
(0]

C.

OH

D. e

Answer: B

and Me— O —N=0

(—
(%

/'0:

and Me—C
\CHz

?H
and Me —C=CH,

and Me CHy CH=CH,



https://dl.doubtnut.com/l/_FL4b9B046Yk4
https://dl.doubtnut.com/l/_nsD0lmO65F8d

o Watch Video Solution

10. Which of the following statement about resonance energy is wrong ? .

A. The different in energy of the resonance hybrid and the most stable

contributing structures (having least energy) is called resonance

energy .

B. The differnet in energy of the resonane hybrid and the least stable

contributing structures (having highest energy) is called resonance

energy .

C. The differnece in the experimental and calculated enthalpies (bond

enthalpy formation or combustion or hydrogenation) is called

resonance enrgy .

D. Resonance energy is the amount of energy by which the compound

is stable .


https://dl.doubtnut.com/l/_nsD0lmO65F8d
https://dl.doubtnut.com/l/_M2k34XYcdPPa

Answer: B

° Watch Video Solution

Exercises Single Correct Molecular Orbital Theory Mot

1. During the formation of a molecular orbital from atomic orbital , the

electron density is :

A. Minimum in the nodal plane

B. Maximum in the nodal plane

C. Zero in the nodal plane

D. Zero on the surface of the lobe

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_M2k34XYcdPPa
https://dl.doubtnut.com/l/_Ecfc2Fh9TDDg

2. Which of the following have been arranged in increasing bond order as
well as bond dissociation energy ? .

A.0;° <0y <0y <0,

B.0,> <0y <0,<0y

C.0,<0y <05 <0,

D.0y <05 <05 <0,

Answer: B

o Watch Video Solution

3. In forming ()N, - NZ(Ja and O, - 02® the electrons respectively

removed from .
A (n*Zpy or n*ZpX) and (n*Zpy or n*ZpX)
B. (n2py or 7I2px) and (n2py or n2px)

C. (n2py or 7I2px) and (n*Zpy or n*ZpX)


https://dl.doubtnut.com/l/_fRjV2hpWyHmn
https://dl.doubtnut.com/l/_8dL9mniSThYp

D. (n*Zpy or n*2px) and (n2py or 7T2px)

Answer: C

° Watch Video Solution

4.The species which does not show paramagnetism is .

A.O,

B.O,

c.oy

D.Hy

Answer: C

o Watch Video Solution

5. Which of the following cannot exist on the basic of MO theory ? .


https://dl.doubtnut.com/l/_8dL9mniSThYp
https://dl.doubtnut.com/l/_3gyvY8y8dhqF
https://dl.doubtnut.com/l/_Q18QFKykgGQT

A.H,

B. He,

C. He,

D.O,

Answer: C

o Watch Video Solution

6. Which one paramagnetic and has a bond order of 0.5 7.

AHY
B.F,
®

C.N,

D.O,

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Q18QFKykgGQT
https://dl.doubtnut.com/l/_5NhbyTV4SPgp

7.The bond energies NO, NO* and NO® ion follows the order

A.NO® > NO > NO®
B.NO > NO® > NO®
C.NO® >NO>NO®

D.NO® > NO® > NO

Answer: A

o Watch Video Solution

8.In the MO diagram for Oz® ion the highest occupied orbital is .

A. tMO orbital
B. oMO orbital

C.n* MO orbital


https://dl.doubtnut.com/l/_5NhbyTV4SPgp
https://dl.doubtnut.com/l/_WjMZTt5xnGEj
https://dl.doubtnut.com/l/_UUkVk79NzzIr

D. MO orbital

Answer: C

° Watch Video Solution

9. Which of the following is not diamagnetic ? .

A.O5
B.Li,
&)

C.N,

D.C,

Answer: C

° Watch Video Solution

10. The bond order of CO and NO is .


https://dl.doubtnut.com/l/_UUkVk79NzzIr
https://dl.doubtnut.com/l/_gKnhgCp5qS4w
https://dl.doubtnut.com/l/_BwdN0apDyfFT

A.3and 2

B.3and 2.5

C.3and 1.3

D.3 and 3.5

Answer: B

° Watch Video Solution

11. Combination of two AO s lead to the formation of .

A.2MO's

B.1MO

C.3MO's

D.4MO's

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_BwdN0apDyfFT
https://dl.doubtnut.com/l/_yIN7SoE00pYl

12. The possible molecular orbital formed when two d-orbitals overlap is .

D.& *

Answer: D

o Watch Video Solution

13. Which of the following species exhibits the diamagnetic behaviour?

A.NO

B. oﬁ'

C.0,


https://dl.doubtnut.com/l/_yIN7SoE00pYl
https://dl.doubtnut.com/l/_4sPx9cB0Gmvs
https://dl.doubtnut.com/l/_yo8BGC5878Tb

D.O,

Answer: B

° Watch Video Solution

14. Which of the following species is paramagnetic ? .

A.CO,
B.OS’
C.CN®

D.NO

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_yo8BGC5878Tb
https://dl.doubtnut.com/l/_rpbbJqH8RO3M

15. The bond order in NO is 2.5 while that in NO® is 3 Which of the
following statement is true for these two species ?.

A.Bond length in NO > inNO ®

B. Bond length in NO® = inNO

C.Bond length in NO® = inNO

D.Bond length in NO® > inNO

Answer: A

o Watch Video Solution

16. When two AO s combine energy of bonding MO is lowered by x while

of antibonding MO is raised by y Then .

Ax=y

B.x<y

Cx>y


https://dl.doubtnut.com/l/_VN7CLFOtDnb5
https://dl.doubtnut.com/l/_ro1wY3VxcJHW

D. Can be any of these

Answer: B

° Watch Video Solution

17. In Which of the following the double bond consist of the pi bonds .

A.O,

B. Be2

c.C,

D.S,

Answer: C

o Watch Video Solution

18. Which of the following MOs has more than one nodal plane?


https://dl.doubtnut.com/l/_ro1wY3VxcJHW
https://dl.doubtnut.com/l/_S0c7KH2hJhw5
https://dl.doubtnut.com/l/_T1v3yrOlGwmy

A.m2p,
B.02s

*
Cn 2py

D.G*2pz

Answer: C

o Watch Video Solution

19. Which of the following MO' s has zero nodal planes ? .

Ao*1s
B.ols
C.n2p,

D.m*2p,

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_T1v3yrOlGwmy
https://dl.doubtnut.com/l/_Ix5SYmoAb0Hd

20.The main axis of diatomic molecule is z. The orbitals p, and py overlap
to form
(a)m-molecular orbital
(b)o - molecular orbital
(c)6-molecular orbital
(d)No bond will form
A.mT- MO
B.o - MO

C.6-MO

D. No bond will form

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Ix5SYmoAb0Hd
https://dl.doubtnut.com/l/_nnhY2rS4gu9K

21. The paramagnetic property of the oxygen molecule is due to the

presence of unpiared electrons present in .

Answer: A

o Watch Video Solution

22. Which of the following combination is not allowed in the LCAO

method for the formation of molecular orbital (consider Z-axis as the

molecular axis) ? .

As+p,

B.s+p,


https://dl.doubtnut.com/l/_Q144I7dXXc6J
https://dl.doubtnut.com/l/_ENBFdlCDfz3Y

C.px+px

D.pz+pZ

Answer: A

o Watch Video Solution

23.The energy of 0,,, is greater than that of af; orbital because

A. 02s is bigger than ¢ * 1sMO
B. 02s is bonding whereas ¢ * 1s is an ABMO
C. 02s orbital has a greater value of than o * 1sMO

D. 02s orbital is formed only after o * 1s .

Answer: C

° Watch Video Solution

Exercises Single Correct Miscellaneous



https://dl.doubtnut.com/l/_ENBFdlCDfz3Y
https://dl.doubtnut.com/l/_xtZimYQ9Zjlu

1. Which of the following statement is incorrect ? .

A.NH, is more basic than PH,
B. NH; has a higher boiling point than that of HF .
C.N, is less reactive than P,

D. The dipole momnet of NH; is less than that of SO, .

Answer: B

o Watch Video Solution

2.If one assume linear structure instead of bent structure for water then

which on of the following properties cannot be explained ?.

A. The formation of intermolecular hybrogen bond in water

B. The high boiling point of water .

C. Solubility of polar compounds in water


https://dl.doubtnut.com/l/_sqfzgFfB6Xdd
https://dl.doubtnut.com/l/_DXOKBdYqOMhn

D. Ability of water to form coordinate covalent bond .

Answer: C

° Watch Video Solution

3. Which is the wrong order for the stated property ? .

A. Ba > Sr > Mg atomic radius

B.F > O > N, first ionisation enthalpy

C.Cl > F > I, electron affinity

D. O > Se > Te, electronegativity

Answer: B

o Watch Video Solution

4. Which is a correct statement about diborane structure ? .


https://dl.doubtnut.com/l/_DXOKBdYqOMhn
https://dl.doubtnut.com/l/_0v3z3acbLby5
https://dl.doubtnut.com/l/_RN6FeFC2YW4X

A. All HBH bond angles are equal

B.All - H - Bbond lenghts are equal

C. it has two three-center-2 electron bonds

D. All hydrogen and boron atoms are in one plane

Answer: C

o Watch Video Solution

(]
5.For NH, the best three-dimensional view is .



https://dl.doubtnut.com/l/_RN6FeFC2YW4X
https://dl.doubtnut.com/l/_Ab4VlTSfC5Bl

c. /H
C.
H
I5)s
N
:
D.

Answer: C

° Watch Video Solution

6. The set representing the correct order of ionic radius is

A Li® >Na® > Mg?>* > Be?™
B.Mg?* > Be’" > Li® > Na®
C.Li® > Be?* > Na® > Mg?*

D.Na® > Li® > Mg?* > Be?*

Answer: D

| e


https://dl.doubtnut.com/l/_Ab4VlTSfC5Bl
https://dl.doubtnut.com/l/_fHo7kgvAMO6U

l &J Watch Video Solution J

7. Which of the following are not isoelectronic speices ?
A.PO; 503", CIO}
B.SO3™,CO3™,NO2
C.BO3",CO3",NOS

o 2-
D.CN®,N,, C;

Answer: B

o Watch Video Solution

8. The EN's of F,CI Br and | are 4.0 3.0, 2.8 and 2.5 respectively The

hybrogen halide with a highest percentage of ionic character is .

A.HI

B. HBr


https://dl.doubtnut.com/l/_fHo7kgvAMO6U
https://dl.doubtnut.com/l/_6WGLEZLNcLVz
https://dl.doubtnut.com/l/_vNHTdOUuTF18

C.HCI

D. HF

Answer: D

° Watch Video Solution

9.The C - C bond length is 1.54AC = C bond length is 1.33A What is the
circumference of benzene ring ? Bond length between single and double
bonds = 1.4A.

A.(3x1.54+3x1.33)A

B.(4 x 1.54 + 2 x 1.33)A

C.(6 x 1.4HA

D.(4 x 1.33 + 2 x 1.54)A

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_vNHTdOUuTF18
https://dl.doubtnut.com/l/_p4SFnselxGPv

10. The correct order of the thermal stability of hydrogen halides (H - X)

is

A.HI > HCI < HF > HBr

B. HCI < HF > HBr < HI

C.HF > HCI > HBr > HI

D.HI > HBr > HCI > HF

Answer: C

o Watch Video Solution

11. Which of following statement is correct ? .

A.The bond angle of NCI; is greater than that of NH,
B. The bond angle of PH; is greater than that of PF

C. CIO:? and SO_?))' are isostructural


https://dl.doubtnut.com/l/_p4SFnselxGPv
https://dl.doubtnut.com/l/_EfKyjpvoVd1o
https://dl.doubtnut.com/l/_wVSQPRBdWQz9

D. It is not necessary that in Tbp structure the lone pairs always would

occupy the equatorial positions .

Answer: C

° Watch Video Solution

12. The valuse of EN of atoms A and B are 1.80 and 4.0 respectively The

percentage of ionic character of A- Bbond is .

A. 43 %

B. 50 %

C.55.3%

D. 65 %

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_wVSQPRBdWQz9
https://dl.doubtnut.com/l/_KJERSctkvUNF
https://dl.doubtnut.com/l/_FYEfHtGF3wFv

13. The statement true for Nr; is

A. It has a non-linear structure
B. It is called pseudo halogens
C. The formal oxidation state of N in this anion is-1

D. It is isoelectronic with NO,

Answer: C

o Watch Video Solution

14. The decreasing (O - O) bonf length order in the following is .

C.05 > H,0, > 0,

D.0, > 0, > H,0,


https://dl.doubtnut.com/l/_FYEfHtGF3wFv
https://dl.doubtnut.com/l/_rEA5qs5MfJiT

Answer: B

° Watch Video Solution

15. Which of the following substance has the highest melting point?.

A. BaO

B. MgO

C.KCI

D. NaCI

Answer: B

° Watch Video Solution

16. Which of the following statement is correct ?.

A. FeCl, is more covalent than FeClI,


https://dl.doubtnut.com/l/_rEA5qs5MfJiT
https://dl.doubtnut.com/l/_70bL8jdpU4hg
https://dl.doubtnut.com/l/_YoDBjD88tEPJ

B. FeCl, is more covalent than FeClI,
C. Both FeClI, and FeCl, are equally covalent

D. FeClI, and FeCl, do not have any covalent character

Answer: B

° Watch Video Solution

17. Which of the following bonds is the strongest ? .

AF-F

B.I-I

C.CI-CI

D.O-0

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_YoDBjD88tEPJ
https://dl.doubtnut.com/l/_AKoSYWM5XbzI
https://dl.doubtnut.com/l/_ZT8V68mT8lMQ

18. The molecule having highest bond enegy is

A.N-N

B.F-F

c.Cc-C

D.O-0

Answer: C

o Watch Video Solution

19. Which set is expected to show the smallest difference in IE ?

A. He, Ne, Ar
B.B,N, O
C.Mg, Mg ®, Mg *?

D. Fe, CO, Ni


https://dl.doubtnut.com/l/_ZT8V68mT8lMQ
https://dl.doubtnut.com/l/_5bQLaom8WcUI

Answer: D

o Watch Video Solution

20. Which of the following statement is wrong ?.

A. Multiple bonds are always shorter the corresponding single bonds
B. The electron-deficient molecules act as Lewis acids
C. Every AB; molecule does in fact have square pyramidal structure

D. The canonical structure has no real existence

Answer: C

o Watch Video Solution

21. Which of the following is correct ?

A. According to VSEPR theory SNCI, in a linear molecule


https://dl.doubtnut.com/l/_5bQLaom8WcUI
https://dl.doubtnut.com/l/_ZDVv4T9GklgW
https://dl.doubtnut.com/l/_2zCrrdforSpE

B. The number of electrons present in the valence shell in SFg is 12
C. The rates of ionic reactions are very slow
D.The correct order of ability form ionic compounds among

Na®, Mg?*, and A1*3isA1*3> Mg*? > Na® .

Answer: B

o Watch Video Solution

22. Lattice energy of BeCO,(I), MgCO4(II) and CaCO4(I) is in order.

A TTETTE I
B.1gt Il gtlll
C.litmiltn

DIt LIt

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_2zCrrdforSpE
https://dl.doubtnut.com/l/_GijosliktRDf

23. Which of the following is a correct statement ?.

A. Mobility of H® ions in ice is greater as compared to liquid water
B. Mobility of H® ions in ice is less as compared ti liquid water
C. Mobility of H® ions in ice is equal to that in liquid water .

D. Cannot be predicted

Answer: A

° Watch Video Solution

Exercises Assetion Reasoning

1. Assertion SiFé' anion exists but CFé' does not

Reasoning Si atom vacnat d-orbital while C-atom has not .


https://dl.doubtnut.com/l/_GijosliktRDf
https://dl.doubtnut.com/l/_YmVFHaL1vdAT
https://dl.doubtnut.com/l/_ND8yd6KLDI9W

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

C.If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct

Answer: A

° Watch Video Solution

2. Assertion Boiling point of SiH, > CH, whereas boiling point of
sic1, < Cl,

Reasoning Chlorine possesses vacant d-orbitals but hydrogen does not .

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A)


https://dl.doubtnut.com/l/_ND8yd6KLDI9W
https://dl.doubtnut.com/l/_GLg71chHfSuu

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

C.If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct

Answer: B

o Watch Video Solution

3. Assertion Sulfur forms SF¢ and also SCI

Reasoning Sulfur has vacant d-orbitals .

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

C.If (A) is correct but (R) is incorrect


https://dl.doubtnut.com/l/_GLg71chHfSuu
https://dl.doubtnut.com/l/_QdlRS8Wvv5rq

D. If (A) is incorrect but (R) is correct

Answer: A

o Watch Video Solution

4. Assertion Bond angles of NH,, PH,, AsH; and SbH; decrease in order
as mentioned

Reasoning The central atom in each possesses a lone pair .

A. If both (A) and (R) are correct and (R) is the correct explanation of
(A)

B. If both (A) and (R) are correct and (R) is the correct explanation of
(A)

C.If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct

Answer: B

[ - ]


https://dl.doubtnut.com/l/_QdlRS8Wvv5rq
https://dl.doubtnut.com/l/_pTvc1zMtXGEN

| @ Watch Video Solution J

5. Assertion : (CH3)3N geometry is pyramidal but in case (SiH3)3N it is
planar.
Reason :The maximum covalency of Si is six but that of C is four.
A. If both (A) and (R) are correct and (R) is the correct explanation of
(A)
B. If both (A) and (R) are correct and (R) is the correct explanation of
A4)
C.If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_pTvc1zMtXGEN
https://dl.doubtnut.com/l/_g1dQU3npMIpr

6. Assertion NCI, reacts with water but NF ;| s inert towards hydrolysis

Reasoning Nitrogen des not possess vacant d-orbitals .

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A)
C.If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct

Answer: B

° Watch Video Solution

7. Assertion LiF is practically insoluble in water

Reasoning LiF has very high lattice energy .


https://dl.doubtnut.com/l/_q79Ad7KINiQg
https://dl.doubtnut.com/l/_tEDvynGfL5hK

A. If both (A) and (R) are correct and (R) is the correct

explanation of (A)

B. If both (A) and (R) are correct and (R) is the correct

explanation of (A)

C.If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct

Answer: A

° Watch Video Solution

8. Assertion O, and Ni' have same number of electrons and same
molecular orbital configuration
Reasoning O, and Ng' have the same bond order .

A. If both (A) and (R) are correct and (R) is the correct

explanation of (A)


https://dl.doubtnut.com/l/_tEDvynGfL5hK
https://dl.doubtnut.com/l/_nz7nbzOqEnsR

B. If both (A) and (R) are correct and (R) is the correct

explanation of (A)

C.If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct

Answer: D

o Watch Video Solution

9. Assertion MgCl, is more soluble as comared to BeCl,

Reasoning BeCl, is covalent and MgCl, is ionic compound .

A. If both (A) and (R) are correct and (R) is the correct

explanation of (A)

B. If both (A) and (R) are correct and (R) is the correct

explanation of (A)

C.If (A) is correct but (R) is incorrect


https://dl.doubtnut.com/l/_nz7nbzOqEnsR
https://dl.doubtnut.com/l/_xhrLoiy36VLY

D. If (A) is incorrect but (R) is correct

Answer: A

o Watch Video Solution

10. Assertion : H, molecule is more stable than He - H molecule .
Reason : The antibonding electron in He - H molecule decreases the

bond order thereby the stability.

A. If both (A) and (R) are correct and (R) is the correct explanation of
(A)

B. If both (A) and (R) are correct and (R) is the correct explanation of
(A)

C.If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct

Answer: A

[ - |


https://dl.doubtnut.com/l/_xhrLoiy36VLY
https://dl.doubtnut.com/l/_CKn4m7QI1TcV

| @ Watch Video Solution J

11. Assertion Carbon tetrachloride dose not form a precipitate of AgCI
with AgNO; solution

Reasoning Carbon tetrachloride is a liquid.

A. If both (A) and (R) are correct and (R) is the correct explanation of
(A)

B. If both (A) and (R) are correct and (R) is not the correct explanation
of (A)

C.If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_CKn4m7QI1TcV
https://dl.doubtnut.com/l/_cOysknGve5Jo

12. Assertion Both NO?()9 and co§' ions are triangular planar
Reasoning Hybridisation of central atom in both NO3® and COCZ),' is
sp”(2).
A. If both (A) and (R) are correct and (R) is the correct explanation of
(A)
B. If both (A) and (R) are correct and (R) is the correct explanation of
(A)
C.If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct

Answer: A

° Watch Video Solution

13. Water has maximum density at 4°C.


https://dl.doubtnut.com/l/_t2nyStY4bk97
https://dl.doubtnut.com/l/_uQlBNSbKDc0y

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

C.If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct

Answer: D

° Watch Video Solution

14. Assertion Boiling point of halogen acids are in the order

HF > HBr > HCI > HI

Reasoning Electronegativities are in the order F > Cl > Br > 1.

A. If both (A) and (R) are correct and (R) is the correct

explanation of (A)


https://dl.doubtnut.com/l/_uQlBNSbKDc0y
https://dl.doubtnut.com/l/_yJKn9wpEL9fM

B. If both (A) and (R) are correct and (R) is the correct

explanation of (A)

C.If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct

Answer: D

o Watch Video Solution

15. Assertion lonic compounds tend to be non-volatile

Reasoning Intermolecular forces in these compounds are weak .

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

C.If (A) is correct but (R) is incorrect


https://dl.doubtnut.com/l/_yJKn9wpEL9fM
https://dl.doubtnut.com/l/_bWxdlZYLRMJJ

D. If (A) is incorrect but (R) is correct

Answer: C

o Watch Video Solution

16. Assertion : Water is a good solvent for ionic compounds but poor for
covalent compounds.

Reason : Hydration energy of ions releases sufficient energy to overcome
lattice energy and break hydrogen bonds in water while covalent
compounds interact so weakly that even van der Waal's forces between

molecules of covalent compounds cannot be broken.

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

C.If (A) is correct but (R) is incorrect


https://dl.doubtnut.com/l/_bWxdlZYLRMJJ
https://dl.doubtnut.com/l/_VsesE8FSVi0x

D. If (A) is incorrect but (R) is correct

Answer: A

o Watch Video Solution

17. Assertion : The atoms in a covalent molecule are said to share
electrons, yet some covalent molecules are polar.
Reason : In polar covalent molecule, the shared electrons spend more

time on the average near one of the atoms.

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

C.If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct


https://dl.doubtnut.com/l/_VsesE8FSVi0x
https://dl.doubtnut.com/l/_e3oTdf1T8L5g

Answer: A

° Watch Video Solution

18. Assertion : Na,SO, is soluble in water while BaSO 4 is water insoluble.

Reason :Lattice energy of BaSO, exceeds its hydration energy.

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

C.If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_e3oTdf1T8L5g
https://dl.doubtnut.com/l/_biN1xQATcm3o
https://dl.doubtnut.com/l/_k5hfyCZw00Ok

19. Assertion : The dipole moment helps to predict whether a molecule is
polar or non- polar.

Reason : The dipole moment helps to predict geometry of molecule.

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

C.If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct

Answer: A

° Watch Video Solution

20. Assertion BF 5 is a weaker Lewis acid than BCI,
Reasoning In BF; molecule, back bonding (pm - pm) is stronger than in

BCI,.


https://dl.doubtnut.com/l/_k5hfyCZw00Ok
https://dl.doubtnut.com/l/_oi2a4SGnBQPS

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

C.If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct

Answer: A

° Watch Video Solution

21. Assertion Bond order for Nz@ and N2® are same (i.e2.5)

Reasoning Nz@ is more stable than N? .

A. If both (A) and (R) are correct and (R) is the correct

explanation of (A)


https://dl.doubtnut.com/l/_oi2a4SGnBQPS
https://dl.doubtnut.com/l/_xY7b1Nkx4aRe

B. If both (A) and (R) are correct and (R) is not the correct

explanation of (A)

C.If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct

Answer: B

o Watch Video Solution

22. Assertion Among two cations of similar size the polarising power of
cation with pseudo noble gas configuration is larger than cation with
noble gas configuration

Reasoning Polarising power of Ag ® is more than K® .

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A)


https://dl.doubtnut.com/l/_xY7b1Nkx4aRe
https://dl.doubtnut.com/l/_nOowIzp4udFM

C.If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct

Answer: A

o Watch Video Solution

23. Assertion BF 5 has greater dipole momnet than H,S

Reasoning Fluorine is more electronegative than sulphur.

A. If both (A) and (R) are correct and (R) is the correct

explanation of (A)

B. If both (A) and (R) are correct and (R) is the correct

explanation of (A)

C.If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct

Answer: D



https://dl.doubtnut.com/l/_nOowIzp4udFM
https://dl.doubtnut.com/l/_oq3mguWKUtIf

| o Watch Video Solution

24. Assertion Both n(ZPX) and m* (ZPX)MO'S have one nodal plane each
Reasoning All MO's formed by side way overlapping of 2p orbitals have
one nodal plane.
A. If both (A) and (R) are correct and (R) is the correct explanation of
(A)
B. If both (A) and (R) are correct and (R) is the correct explanation of
(A)
C.If (A) is correct but (R) is incorrect

D. If both (A) and (R) are incorrect

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_oq3mguWKUtIf
https://dl.doubtnut.com/l/_rLqH8F19dkcl

25. Assertion H,, Li,, B, each has a bond order of 1 and hence are equally
stable

Reasoning Stability of molecule//ion depends only on bond order .

A. If both (A) and (R) are correct and (R) is the correct explanation of
(4)
B. If both (A) and (R) are correct and (R) is the correct explanation of

(A)
C.If (A) is correct but (R) is incorrect

D. If both (A) and (R) are incorrect

Answer:

° Watch Video Solution

26. Assertion : Bond order can assume any value including zero.

Reason : Higher the bond order, shorter is the bond length and greater is


https://dl.doubtnut.com/l/_QsJ1IghRqvTS
https://dl.doubtnut.com/l/_W5MyNAR7qYpL

the bond energy.

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

C.If (A) is correct but (R) is incorrect

D.If (A) is incorrect but (R) is correct

Answer: A

° Watch Video Solution

27. Assertion : N, and NO " both are diamagnetic substances.

Reason : NO" is isoelectronic with N,

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A)


https://dl.doubtnut.com/l/_W5MyNAR7qYpL
https://dl.doubtnut.com/l/_rmAsx2e8tdsa

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

C.If (A) is correct but (R) is incorrect

D. If (A) is incorrect but (R) is correct

Answer: B

o Watch Video Solution

28. Assertion B, molecule is diamagnetic

Reasoning The highest occupied molecular orbital is of sigma type .

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

C.If (A) is correct but (R) is incorrect


https://dl.doubtnut.com/l/_rmAsx2e8tdsa
https://dl.doubtnut.com/l/_fW23An5MvhNB

D. If both (A) and (R) are incorrect

Answer:

° Watch Video Solution

29. Asseration: SeCl,, does not havea tetrahedral structure.

Reason: Se in SeCl, has two lone pairs.

A. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

B. If both (A) and (R) are correct and (R) is the correct explanation of

(A)

C.If (A) is correct but (R) is incorrect

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_fW23An5MvhNB
https://dl.doubtnut.com/l/_lThROwbGlf5r

30. Assertion : All F - S - F angle in SF, are greater than 90 ° but less than
180 °.
Reason :The lone pair -bond pair repulsion is weaker than bond pair -
bond pair repulsion
A. If both (A) and (R) are correct and (R) is the correct explanation of
(A)
B. If both (A) and (R) are correct and (R) is the correct explanation of
(A)

C.If (A) is correct but (R) is incorrect

Answer: C

° Watch Video Solution

Exercises Integer



https://dl.doubtnut.com/l/_lThROwbGlf5r
https://dl.doubtnut.com/l/_lv1aQOMRr8LH

1. How many molecules among the following have zero dipole moment

NH,, BF3, NF4, CCI, ? .

° Watch Video Solution

2.Find the number of lone pairs of electrons preent in OF, .

° Watch Video Solution

3. How many of the following compounds violate octet rule
(i) BrF (ii) SF (iii) IF , (iv) XeOF ,

(v) CIF, (vi) PCI, .

° Watch Video Solution

4. The number of hypervalent species among the following

Clo,, BF,, SO; ™, COY is .

| e |


https://dl.doubtnut.com/l/_HFC7dtQTH1rw
https://dl.doubtnut.com/l/_gpdCtaWv8oag
https://dl.doubtnut.com/l/_V0UTaq7F8pp9
https://dl.doubtnut.com/l/_kVES1oZJBMBY

l & Watch Video Solution

5. The number of correct options is

(@19 > Br® > 1% > F® (polarisability)

(b)Li® >Na® > K® > Rb® (polarisation power)
(c)H,O0 > H,S > H,Se > H, Te (order of b.pt)

(d)H2® <H2@ (order of stability) .

° Watch Video Solution

6. How many of the following compounds have sp> hybridisation
(i) SO5 (i) SO2” (iii) PO} (iv) POY”

() IS (iv) CO3™ (vii) COJ .

° Watch Video Solution

7. How many of the following compounds have (pr - dr) multiple bonds

(i) SO, (ii) SO, (iii) HSO, (iv) SO5”


https://dl.doubtnut.com/l/_kVES1oZJBMBY
https://dl.doubtnut.com/l/_7KUsgN5eWl9L
https://dl.doubtnut.com/l/_bAK13j7i4vge
https://dl.doubtnut.com/l/_tXVBbRL7FUAt

(v) SO3” (vi) HSOS .

° Watch Video Solution

8. How many of the following oxides of nitrogen are paramangnetic ?
(i) N,O (ii) NO (iii) N,O5 (iv) NO,

. .. ® , ... (C]
(v) N,O, (vi) N,Og (vii) NO,~ (viii) NO,

(ix) NOS .

° Watch Video Solution

9. How many of the following species have bond order of 2.5 ?

Ny (i) Ny (i) Oy (iv) O (v) NO (vi) CN.

° Watch Video Solution

10. The number of correct option is

(a) P,Og > ZnO > MgO > Na,0, (acidic strenght)


https://dl.doubtnut.com/l/_tXVBbRL7FUAt
https://dl.doubtnut.com/l/_lk9OCjbZGnUl
https://dl.doubtnut.com/l/_G1OUPTS0Ud4i
https://dl.doubtnut.com/l/_LOUgLCFJxXeS

(b) TI,04 > TI,O > Ga,05 > Al,O5 (basic strenght)
() MnO > P,O¢ > CrO5 > Mn,0, (ionic character)
(d) H,O > HF > NH, (melting point)

(e) H,O > HF > NH; (boiling point) .

° Watch Video Solution

Exercises Fill In The Blanks

1. The type of hybrid orbitals used by chlorine atom in CIO, is

° Watch Video Solution

2. The cyanide ion CN and N, are isoelectronic, but in contrast to

CN~, N, is chemically inert, because of

° Watch Video Solution



https://dl.doubtnut.com/l/_LOUgLCFJxXeS
https://dl.doubtnut.com/l/_epjcRhJE86Gl
https://dl.doubtnut.com/l/_Ks8LjQSUaZIa

3.The shape of [CH3] ®is

o Watch Video Solution

4.The valence atomic orbital on C in silver acetylide is ... hybridised.

o Watch Video Solution

5. Out of CH??a ,H;0®, NH,, CH? the species which is not isoelectronic

o Watch Video Solution

6. The experimentally determined N - F bond length in NF; is than

the sum of the single covalent bond radii of Nand F .

o Watch Video Solution



https://dl.doubtnut.com/l/_vLA4lW1CdQcT
https://dl.doubtnut.com/l/_O4dHQEnj9xRx
https://dl.doubtnut.com/l/_TJu2KzKTBD1j
https://dl.doubtnut.com/l/_wYDszPJkDARo
https://dl.doubtnut.com/l/_Nz71RZk3QQ6R

7.When N, goes to N; ,the N - N bond distance ...

o Watch Video Solution

8. The central bond in 1,3 butadiene is than that of n-butane .

o Watch Video Solution

9. Out of (A) toluene (B) m-dichloro benzene (C) o-dichloro benzene and

(D) p-dichlorobenzene have lowest dipole

moment.

o Watch Video Solution

10. In BaC, pi bonds are present between two C-

atoms.

o Watch Video Solution



https://dl.doubtnut.com/l/_Nz71RZk3QQ6R
https://dl.doubtnut.com/l/_fU9bdN1vkv0w
https://dl.doubtnut.com/l/_UMANZW5eMlED
https://dl.doubtnut.com/l/_tFIkLis8MDju

1. During the formation of a chemical bond potential energy of the

system

o Watch Video Solution

12. Comparatively low melting point and insolubility in water of AICI; is

explained by rule.

o Watch Video Solution

13. The dipole moment of CH;OH is than that of CH;SH .

o Watch Video Solution

14. What is the correct dipole moment of NH; and NF, respectively ?

o Watch Video Solution



https://dl.doubtnut.com/l/_tFIkLis8MDju
https://dl.doubtnut.com/l/_4Md5hZdL9D3h
https://dl.doubtnut.com/l/_w2DHCl9h6EpR
https://dl.doubtnut.com/l/_k8xdAaopnK3g
https://dl.doubtnut.com/l/_ZVwGccxvZbCB

15. In a compound A, B if the element B attracts electrons more than

element A it will tend to be charged .

o Watch Video Solution

16. The strenght of covalent bond will depend on the extent to which

atomic orbitals___ .

o Watch Video Solution

17. Salicyaldehyde involves hydrogen bonding .

o Watch Video Solution

18. The bond multiplicity leads to ... in bond distance.

o Watch Video Solution



https://dl.doubtnut.com/l/_Xc6B24p8uIv8
https://dl.doubtnut.com/l/_1ZS4eQzJUaki
https://dl.doubtnut.com/l/_GLmUT7hLkQmq
https://dl.doubtnut.com/l/_XUlnT8qPFB4G
https://dl.doubtnut.com/l/_giAA1vxPAn4C

19. The angle between two covalent bonds is maximum for

(cH, 1,0, CO,)

o Watch Video Solution

20. Due to hybridisation hybrid orbitals are formed .

o Watch Video Solution

Exercises True False

1. Acidic strength order CI,O, > SO; > P,0O4, .

o Watch Video Solution

2. Acidic strength order HCIO > HBrO > HIO .

o Watch Video Solution



https://dl.doubtnut.com/l/_giAA1vxPAn4C
https://dl.doubtnut.com/l/_YKQ7rUVFs7By
https://dl.doubtnut.com/l/_uoTbgFhhJ3hc
https://dl.doubtnut.com/l/_HBqPRUYiGkDa

3.Basic strength order NH,; > PH, > AsH, > BiH; .

o Watch Video Solution

4. XeO5 is a trigonal pyramidal molecule .

o Watch Video Solution

5. The lanthanoid ions other than the f° type and f!* types are all

paramagnetic .

o Watch Video Solution

6. LiHCO5 and Ca(HCO?,)2 are not found in solid state .

o Watch Video Solution



https://dl.doubtnut.com/l/_HBqPRUYiGkDa
https://dl.doubtnut.com/l/_8W29y2OP84Ka
https://dl.doubtnut.com/l/_8gp3rnc9ogMR
https://dl.doubtnut.com/l/_A0LKseCzuf4u
https://dl.doubtnut.com/l/_amIztgYRep9r
https://dl.doubtnut.com/l/_r6vJMd1x2MPE

7. All molecules with polar bonds have dipole moment.

° Watch Video Solution

8. Assertion : lonic bonds are directional in nature whereas covalent
bonds are non-directional.

Reason : According to orbital overlap concept , the formation of a
covalent bond between two atoms results by pairing of electrons present

in the valence shell having same spins.

° Watch Video Solution

9.The dipole moment of CH,F is greater than that of CH;CI.

° Watch Video Solution

10. The presence of polar bonds in a polyatomic molecule suggests that

the molecule has non-zero dipole moment.


https://dl.doubtnut.com/l/_r6vJMd1x2MPE
https://dl.doubtnut.com/l/_SRvv4HVil3O0
https://dl.doubtnut.com/l/_2zhFNiIvRNBH
https://dl.doubtnut.com/l/_7ekbf90riqsb

° Watch Video Solution

1. The boiling point of HCI is less than that of HF .

° Watch Video Solution

12. Both PH, and PH; exist .

° Watch Video Solution

13.02s, ¥ (pr) and n(ZpX) are gerade MO .

o Watch Video Solution

14. Out of NO, NO® and CN® the paramagnetic species is NO® .

o Watch Video Solution



https://dl.doubtnut.com/l/_7ekbf90riqsb
https://dl.doubtnut.com/l/_5GbqEQnJqA5J
https://dl.doubtnut.com/l/_iTwaCJx1I1MA
https://dl.doubtnut.com/l/_gYKxnIVcz6hi
https://dl.doubtnut.com/l/_kzCNAozX2OZ4

15. Arrange the following types of intermolecular forces in order of
decreasing their strength

(a) lon dipole

(b) Keesom forces

(C ) Dispersion or London forces

(d) Dipole-induced dipole

(e) lon-induced dipole (Debye forces) .

° Watch Video Solution

16.02s, 1 * (ZpX) and n(pr) are gerade MO .

° Watch Video Solution

17. Predict the order of decreasing boiling points of the following

H,, He, Ne, Xe, CH, .

° Watch Video Solution



https://dl.doubtnut.com/l/_1CGHhT6dJcf9
https://dl.doubtnut.com/l/_Nk6FDuUXcC2V
https://dl.doubtnut.com/l/_S2utQqAekDsh

18. (a)Give the decreasing order of melting points of the following
NH3, PHy, (CHj ) N Explain
(b) In which molecule is the van der Waals force likely to be the most

important in determining the m.pt and b.pt for ICI, Br,, HCI, H,S, CO .

° Watch Video Solution

19.Out of CH3OH and (CHj ) N both exhibit H-bonding .

o Watch Video Solution

20.CO, and Ng) have sane bond order and same shape .

o Watch Video Solution

Archives Multiple Correct



https://dl.doubtnut.com/l/_6lfLybZ6ba4Z
https://dl.doubtnut.com/l/_hPEyBMuDK3sd
https://dl.doubtnut.com/l/_xT9CHb4Ng0Js

1. CO, is isostructu ral with

A. HgClI,

B.C,H,

C. SnCI,

D. NO,

Answer: A::B

° Watch Video Solution

2.The linear struture is assumed by :

A. SnClI,
B.CS,
C.NOY

D.NCO®


https://dl.doubtnut.com/l/_whHMU59ae1F0
https://dl.doubtnut.com/l/_eb7Jn81D6Wl8

Answer: B::C::D

° Watch Video Solution

3. The molecule (s) that will have dipole moment is/are:

A. 2,2-dimethy1 propane

B. trans-2-pentene

C. cis-3-hexene

D. 2,2,3,3-tetramethyl butane

Answer: B::C

° Watch Video Solution

4. Which of the folowing have identical bond orders ?.

A.CN®


https://dl.doubtnut.com/l/_eb7Jn81D6Wl8
https://dl.doubtnut.com/l/_yPwWJ3rJjbXH
https://dl.doubtnut.com/l/_ZZaUkAgZGLI8

B. O,

C.NO®

D.CN®

Answer: A::C

° Watch Video Solution

5. Out of CH;a , H30 ® NH,, CH?f9 the species which is not isoelectronic
A.land Il
B.Ill and IV
C.land lll

D. ILlll,and IV

Answer: A::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_ZZaUkAgZGLI8
https://dl.doubtnut.com/l/_dHlpu7eUsWUv

6. The critical temperature of water is higher than that of O, because the
H,0 molecule has .

A. Fewer electrons than 0,

B. Three covalent bonds

C. Two covalent bonds

D. Dipole moment

Answer: C::D

o Watch Video Solution

7.The geometry and the type of hybrid orbital present about the central

atom in BF, is .

A. Linear,sp

B. Trigonal planar, sp?


https://dl.doubtnut.com/l/_dHlpu7eUsWUv
https://dl.doubtnut.com/l/_9Mhgn7gDO7NF
https://dl.doubtnut.com/l/_6lxH3338TAn5

C. Tetrahedral,sp®

D. Pyramidal sp?

Answer: B

o Watch Video Solution

8.The nitrogen oxide (s) that contain (s) N - N bonds (s) is (are).

A.N,O

B. N,0,

C.N,0,

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_6lxH3338TAn5
https://dl.doubtnut.com/l/_gA8TjghDYtKj

9. Hydrogen bonding plays a central role in which of the following

phenomena?

A. Ice floats in water

B. Higher Lewis basicity of primary than tertiary amines in aqueous

solutions

C. Formic acid is more acidic than acetic acid

D. Dimersation of acetic acid in benzene.

Answer: A::B::D

o Watch Video Solution

10. When O, is adsorbed on ametallic surface, electron transfer occurs
from the metal to O, The TRUE statement (s) regarding this adsorption is

(are)

A. O, is physisorbed


https://dl.doubtnut.com/l/_ekjcJBhTV1q7
https://dl.doubtnut.com/l/_giKBP5Ajkkso

B. heat is released
C.occupancy of my,. of O, increased

D. bond length of O, is increased .

Answer: A::B::C::D

° Watch Video Solution

Archives Single Correct

1. In which of the following molecules does the central atom not follow

the octet rule?

A. CO,

B. H,0

c.o,

D.NO


https://dl.doubtnut.com/l/_giKBP5Ajkkso
https://dl.doubtnut.com/l/_tt29OLCb45NT

Answer: D

° Watch Video Solution

2. The compound which contains both ionic and covalent bonds is

A.CH,

B. H,

C.KCN

D.KCI

Answer: C

° Watch Video Solution

3.The total number of electrons that take part in forming the bond in N,

is .


https://dl.doubtnut.com/l/_tt29OLCb45NT
https://dl.doubtnut.com/l/_8K1DuvbyQnRr
https://dl.doubtnut.com/l/_jCgWgHOt9zhd

A2

B.4

C.6

D. 100

Answer: C

o Watch Video Solution

4.Element X is strongly electropositive and Y is strongly electronegative .

Both are univalent . The compound formed would be

AXY"

B.XY"

CX-Y

D.X -Y

Answer: A



https://dl.doubtnut.com/l/_jCgWgHOt9zhd
https://dl.doubtnut.com/l/_TPIMAvev6Qxn

| ° Watch Video Solution

5. Which of the following compounds is covalent ? .

A.H,

B. CaO

C.KCI

D. Na,S

Answer: A

° Watch Video Solution

6. 1f a molecule MX, has zero dipole moment , the sigma bonding orbitals

used by M are

A. puraP

B. sp-hybridised


https://dl.doubtnut.com/l/_TPIMAvev6Qxn
https://dl.doubtnut.com/l/_a8vyG3Dow01e
https://dl.doubtnut.com/l/_xVSF2oXdL2TF

C. sp>-hybridised

D. sp> hybridised

Answer: C

o Watch Video Solution

7.The ion that is isoelectronic with CO is

A.CN®
B.O,
c.0y

D.N,

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_xVSF2oXdL2TF
https://dl.doubtnut.com/l/_xVCchAJZIHnz

8. Carbon tetrachloride has no net dipole moment because of

A. Its planar structure

B. Its regular tetrahedral structure

C. Similar sizes of carbon and chlorine atoms

D. Similar electron affinities of carbon and chlorine .

Answer: B

o Watch Video Solution

9. Which one among the following does not have the hybrogen bond ?

A. Phenol

B. LiquidNH,

C. Water

D. HCI


https://dl.doubtnut.com/l/_Sj3EKRn69cLG
https://dl.doubtnut.com/l/_jOltvmNqnQm7

Answer: D

° Watch Video Solution

10. On hydridisation of one s and one p-orbitals , we get

A. Two mutually perpendicualr orbitals

B. Two orbitals at 180 ° .

C. Four obitals directed tetrahedrally

D. Three orbitals in a plane

Answer: B

° Watch Video Solution

11. The molecule having one unpaired electrons is .

A.NO


https://dl.doubtnut.com/l/_jOltvmNqnQm7
https://dl.doubtnut.com/l/_tUx2bVYasrd9
https://dl.doubtnut.com/l/_jEp6uS4GeSlE

B.CO

C.CN®

D.O,

Answer: A

° Watch Video Solution

12. The hybridisation of sulphur in sulphur dioxide is

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_jEp6uS4GeSlE
https://dl.doubtnut.com/l/_qK3IrMGN1OWB
https://dl.doubtnut.com/l/_eYUUvXs27PEm

13. The bond between two indentical non-metal atoms has a pair of

electrons .

A. Unqually shared between the two

B. Transferred fully between the two

C. With identical spins

D. Equally shared between them

Answer: D

o Watch Video Solution

14. Which of the following compounds has a zero dipole momnet ? .

A. 1,1-Dichloroethylene

B. cis-1,2Dicloroehtylene

C. trans-1,2-Dichloroethylene

D. None of these


https://dl.doubtnut.com/l/_eYUUvXs27PEm
https://dl.doubtnut.com/l/_E1wx2qaXIc22

Answer: C

° Watch Video Solution

15. The species in which the central atom uses sp? hybrid orbitals in its
bonding is

A.PH,

B. NH,

C.CHy

D. SbH,

Answer: C

° Watch Video Solution

16. The molecule that has linear structure is


https://dl.doubtnut.com/l/_E1wx2qaXIc22
https://dl.doubtnut.com/l/_NB5AfZdP2Zrs
https://dl.doubtnut.com/l/_ZOFvt3MH74KT

A. CO,

B. NO,

C.S0,

D. SiO,

Answer: A

o Watch Video Solution

17. The CI-C-Cl angle is 1,1,2,2-tetrachloroethene and tetrachloromethane

respectively will be about

A.120° and 109.5°

B.90 ° and 109.5°

C.109.5° and 90°

D.109.5° and 120.5°

Answer: A



https://dl.doubtnut.com/l/_ZOFvt3MH74KT
https://dl.doubtnut.com/l/_c4wA1ST8UvUU

| ° Watch Video Solution

18. The molecule which has pyramidal shape is

A. PCI,
B.SO,
c.coy

D.NOY

Answer: A

° Watch Video Solution

19. Which of the following is paramagnetic ?

A0y
B.CN®

C.CO


https://dl.doubtnut.com/l/_c4wA1ST8UvUU
https://dl.doubtnut.com/l/_vwXdzv3SY5IQ
https://dl.doubtnut.com/l/_M18ugJyophN8

D.NO®

Answer: A

° Watch Video Solution

20. The molecule which has zero dipole moment is

A. CH.CI,

B. BF

C.NF,

D. CIO,

Answer: B

° Watch Video Solution

21. The type of hybrid orbitals used by chlorine atom in CIO, is


https://dl.doubtnut.com/l/_M18ugJyophN8
https://dl.doubtnut.com/l/_kjRAEYfaO4AM
https://dl.doubtnut.com/l/_19mvnIS2JxYv

D. None of these

Answer: A

o Watch Video Solution

22. The maximum number of H-bonds a water molecule can form are

A2

B.4

C.3

D.1

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_19mvnIS2JxYv
https://dl.doubtnut.com/l/_J8IoV7h0dMLe

23. Which one of the following molecules is planar?

A NH,

B. NCI,

C. PH,

D. BF,

Answer: D

o Watch Video Solution

24. The number of types of bonds between two carbon atoms in calcium

carbide is

A. One sigma and one pi-bond

B. One sigma and one pi-bonds

C. One sigma and one -half pi-bond


https://dl.doubtnut.com/l/_J8IoV7h0dMLe
https://dl.doubtnut.com/l/_TsI3JfvAb53j
https://dl.doubtnut.com/l/_ZfCCMgoTbYpe

D. One sigma -bond

Answer: B

° Watch Video Solution

25. Among the following species, identify the isostuctural pairs
NF5. NO3, BF 3, H;0, HN,
A. [NF,, NOY ] and [BF3, HBO@]
[ c]
8. [NFy, NyH ] and [NOJ, BF, |

c. [NFy, H,0® |and [NOS, B, ]

D. [NFy, H,0® | and [NyH, BF, |

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_ZfCCMgoTbYpe
https://dl.doubtnut.com/l/_MIaRO7UhzxZZ

26. Polar covalent molecules exhibit dipole moment. Dipole moment is
equal to the product of charge separation , q and the bond length d for
the bond. Unit of dipole moment is debye. One debye is equal to 1018
esu cm.

Dipole moments is a vector quantity. It has both magnitude and direction.
Hence, dipole moment of a molecule depends upon the relative
orientation of the bond dipoles, but not on the polarity of bonds alone. A
symmetrical structure shows zero dipole moment. Thus, dipole moment
helps to predict the geometry of a molecules. Dipole moment values can
be distinguish between cis- and trans- isomers, ortho, meta and pare-
forms of a substance, etc.

Q. Arrange the following compounds in increasing order of dipole

moments, toluene (1), o-dichlorobenzene (lIl), m-dichlorobenzene (lll) and

p-dichlorobenzene (V) :

A LIEIV It I IEm

B.LIt LIt It

C.VItIItnrltn


https://dl.doubtnut.com/l/_fw1gWeQ13M3K

D.IVItIIt It

Answer: B

° Watch Video Solution

27.CN® and N, are isoelectronic But in contrast to CN®, N, is chemically

less reactive because of

A. Low and energy
B. Absence of bond polarity
C. Usymmetrical electron distribution

D. Presence of more number of electrons in bonding orbitals

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_fw1gWeQ13M3K
https://dl.doubtnut.com/l/_ZY1bWyWRKgiI

28. Among KO,, KAIO,, CaO, and N02+ , unpaired electrons is present in :

A.NO,® and BaO,
®

B. KO, and AIO,

C.KO, only

D. BaO, only

Answer: C

o Watch Video Solution

29. Which one of the following compounds has sp? hybridisation ? .

A. CO,
B. SO,
C.N,0

D.CO


https://dl.doubtnut.com/l/_qR6MDns4YvF0
https://dl.doubtnut.com/l/_kFUEX7g1ybLA

Answer: B

° Watch Video Solution

30. Among the following compounds the one that is polar and has the
central atom with spZ-hybridisation is

A.H,CO,

B. SiF,

C. BF,

D. HCIO(2)

Answer: A

° Watch Video Solution

31. Which contains both polar and non-polar bonds ? .


https://dl.doubtnut.com/l/_kFUEX7g1ybLA
https://dl.doubtnut.com/l/_akLcYcyt3933
https://dl.doubtnut.com/l/_Y5mXRAHTVTlz

A NH,CI

B. HCN

C. H,0,

D.CH,

Answer: C

° Watch Video Solution

32.The correct order of decreasing bond lengths of CO, CO, and CO_%" is

A.CO3™ < CO, < CO
B.CO, < CO;™ < CO
C.CO < CO3™ < Co,

D. CO < CO, < CO3’

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_Y5mXRAHTVTlz
https://dl.doubtnut.com/l/_uY7EdJAZzRsE

33.The geometry of H,S and its dipole moment are

A. Angular and non-zero

B. Angular and zero

C. Linear and non-zero

D. Linear and zero

Answer: A

° Watch Video Solution

34. Molecular shapes of SF,, CF,, XeF , are

A.The same with 2,0 and 1 lone pair of electrons, respectively .
B. The same with 1,1 and 1 lone pair of electrons, respectively .

C. The same with 0,1 and 2 lone pair of electrons, respectively .


https://dl.doubtnut.com/l/_uY7EdJAZzRsE
https://dl.doubtnut.com/l/_aDWTgni6KjRz
https://dl.doubtnut.com/l/_Jm5DXDEpZ1Qg

D. The same with 1,0 and 2 lone pair of electrons, respectively .

Answer: D

° Watch Video Solution

35. The types of hybrid orbitals of nitrogen in N02+, NO; and NH;r
respectively are excepted to be

A. sp, sp> and sp?, respectively

B. sp, sp® and sp?, respectively

C. sp?, sp and sp3, respectively

D. sp, sp2, sp> and sp,respectively

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Jm5DXDEpZ1Qg
https://dl.doubtnut.com/l/_JRgxBtWuCGvQ

36. The correct order of hybridisation of the central atom in the following
species NH,, [PtCI4]2', PCl and BCl; is :

A. dsp?, dsp3, sp? and sp?

B. sp3, dsp?, sp3d and sp?

C. dsp?, dsp?, sp> and dsp>

D. dsp?, sp3, sp? and dsp>

Answer: B

o Watch Video Solution

37. Which of the following statement is correct among the species
CN®,COand NO® .

A.Bond order three and isoelectronic

B. Bond order three and weak field ligands

C. Bond order two and pi acceptors


https://dl.doubtnut.com/l/_f6vglF9nZuXb
https://dl.doubtnut.com/l/_rjqWpviMtsqb

D. Isoelectronic and weak field ligands

Answer: A

o Watch Video Solution

38. Specify the coordination geometry around and the hybridisation of N
and B atoms in 1:1 complex of BF; and NH;.

A. N: tetrahedral sp3, B: tetrahedral sp3

B. N: pyramidal, sp3, B : pyramidal sp?

C. N: pyramidal, sp3, B : planar sp?

D. N: pyramidal, sp3 , B : tetrahedral, sp3 .

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_rjqWpviMtsqb
https://dl.doubtnut.com/l/_IM4KVlLktGeV

39.The least stable ion among the following is

A Li®

B.Be®

C.Be®

D.C®

Answer: B

o Watch Video Solution

40. Which of the following species has unpaired electrons?

AN,

B.F,

c.oy

D.0;


https://dl.doubtnut.com/l/_Ayq1sAsFyIde
https://dl.doubtnut.com/l/_CUjNWNR5d4aq

Answer: C

° Watch Video Solution

41. Which of the following are iso-electronic as well as iso-structural ?
- 2. -
NO;, CO3 , ClO3, SO,
® 2-
A.NO5 , CO;
®
B.SO4, NO;
c.croy, coy

D.CO>", SO,

Answer: A

° Watch Video Solution

42. Which of the following oxoacids of sulpher has -0-O- linkage ?


https://dl.doubtnut.com/l/_CUjNWNR5d4aq
https://dl.doubtnut.com/l/_5yYSDfXz8PD4
https://dl.doubtnut.com/l/_6vlBOsRpM7AW

C. H,5,0,4

D. H,S,05

Answer: B

o Watch Video Solution

43. According to MO theory,

A 02@) is paramagnetic and bond order is greater than O,
B. 02@ is paramagnetic and bond order is less than O,
C. 02© is diamagnetic and bond order is less than O,

D. OZ@ is diamagnetic and bond order is more than O,

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_6vlBOsRpM7AW
https://dl.doubtnut.com/l/_roL2vyqiLUSP

44. Number of lone pairs (s) in XeOF , is/are

A0
B.1
C.2

D.3

Answer: B

° Watch Video Solution

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

A.CIO}

B. XeF,

C.SF,


https://dl.doubtnut.com/l/_roL2vyqiLUSP
https://dl.doubtnut.com/l/_YPG1oBpGyEbu
https://dl.doubtnut.com/l/_lVMECgGsAhd4

D.I5

Answer: D

° Watch Video Solution

46.The species having bond order differnet from that in CO is .

A.NO®

B.NO®

C.CN®

D. N,

Answer: A

o Watch Video Solution

47. Among the following the paramagnetic compound is


https://dl.doubtnut.com/l/_lVMECgGsAhd4
https://dl.doubtnut.com/l/_V9VwUsttmh2S
https://dl.doubtnut.com/l/_1XvcPm6Lfju6

A. Na,O,

B.O,

C.N,O

D. KO,

Answer: D

o Watch Video Solution

48. The percentage of p-character in the orbitals forming p - p bonds in

P, is

A.25

B. 33

D.75

Answer: D



https://dl.doubtnut.com/l/_1XvcPm6Lfju6
https://dl.doubtnut.com/l/_o2nA2tGZmIZT

| ° Watch Video Solution

49. The molecule which has pyramidal shape is

A.SO,
B. BrF,
C.Si05”

D. OSF,

Answer: D

° Watch Video Solution

50. Which one the following properties is not shown by NO ?

A. It is a neutral oxide

B. It combines with oxygen to form nitrogen dioxide

C.Its bond orderis 2.5.


https://dl.doubtnut.com/l/_o2nA2tGZmIZT
https://dl.doubtnut.com/l/_3vb1viYvoZug
https://dl.doubtnut.com/l/_xGTnLNzVD6N2

D. It is diamagentic in gaseous state .

Answer: D

° Watch Video Solution

51. For which of the following molecule significant p # 0 ?

CN OH SH
© ‘@ *©
CN OH SH

Cl
B.

A.
Cl

A.(A) and (B)
B. Only(C)
C.(0) and (D)

D. Only(A)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_xGTnLNzVD6N2
https://dl.doubtnut.com/l/_2E3QGmKmAyGX

52.The correct statement for the molecule, Csl3 is

A. It contains Cs ® and I?(? ions .
B. It contains Cs3* and I® ions
® I@

C. It contains Cs and lattice I, molecule.

D. it is covalent molecule

Answer: A

o Watch Video Solution

53. Assuming 2s - 2p mixing is NOT operative, the paramagnetic species
among the following is .

A. Be2

B.B

2

C.C


https://dl.doubtnut.com/l/_2E3QGmKmAyGX
https://dl.doubtnut.com/l/_EicVQScxXnPc
https://dl.doubtnut.com/l/_X7v8FcpgVuZU

D. N,

Answer: C

° Watch Video Solution

54.The intermolecular interaction that is dependent on the inverse cube

of distance between the molecule is :

A. ion-ion interaction

B. ion-dipole interaction

C. London force

D. hydrogen bond

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_X7v8FcpgVuZU
https://dl.doubtnut.com/l/_xRyyygGW2AJ9

55. The ionic radii (in A) of N3-, 0%~ and F~ are respectively :

A.1.36,1.40 and 1.71
B.1.36,1.71 and 1.40
C.1.71,1,40 and 1.36

D.1.76,1.36 and 1.40

Answer: C

° Watch Video Solution

Archives Integer

1. Based on VSEPR theory the number of 90 °F - Br-F angles in a

molecules of BrFc is

° Watch Video Solution



https://dl.doubtnut.com/l/_wWtOj8tam2by
https://dl.doubtnut.com/l/_jP6OMJaYvCcQ
https://dl.doubtnut.com/l/_P2ftvbTKQnsC

2. Among the triatomic molecules/ions
BeCl,, N5, N0, N02+,O3, SCl,, ICl,,l; and XeF,, the total number of
linear molecules (s)/ion(s) where the hybridisation of the central atom
does not have contribution from the d- orbitals (s) is [atomic number of

S=16,Cl =17,1 =53 and Xe = 54]

° Watch Video Solution

Archives Fill In The Blanks

1. The shape of [CHB] ®is

° Watch Video Solution

2.The two types of bonds present in B,Hg are covalent and

° Watch Video Solution



https://dl.doubtnut.com/l/_P2ftvbTKQnsC
https://dl.doubtnut.com/l/_mMYpg2HBqy5e
https://dl.doubtnut.com/l/_PFLLrSFPJbeC

3.Fill in the blanks with appropriate choice.

Bond ordr of N2Jr is Pwhile that of Nyis Q.

Bond order of O; is Rwhile that of O,is S.

N - N bond distance T when N, changes to N2+ and when O, changes to

Oz+ ,the O - O bond distance U.

° Watch Video Solution

4. Among N,O0, SO,, I; and I, the linear species are ... and

° Watch Video Solution

Archives True False

1. Linear overlap of two atomic p-orbitals leads to a sigma bond .

° Watch Video Solution



https://dl.doubtnut.com/l/_ZMu9FPOvnhCk
https://dl.doubtnut.com/l/_FaapPWEouEOa
https://dl.doubtnut.com/l/_Q8VBnqAkfBWN
https://dl.doubtnut.com/l/_6spRwp4fLmam

2. All molecules with polar bonds have dipole moment.

° Watch Video Solution

3.5nClI, is a non-linear molecule .

° Watch Video Solution

4.1n benzene, carbon uses all the three p-orbitals for hybridisation .

° Watch Video Solution

5.sp> hybrid orbitals have equal s and p characters .

° Watch Video Solution



https://dl.doubtnut.com/l/_6spRwp4fLmam
https://dl.doubtnut.com/l/_q0EmwHUEiIav
https://dl.doubtnut.com/l/_UjPj1PE8KsOf
https://dl.doubtnut.com/l/_6RYmUT00QC02

6. The presence of polar bonds in a polyatomic molecule suggests that

the molecule has non-zero dipole moment.

° Watch Video Solution

7. H,0 moleule is linear

° Watch Video Solution

Archives Subjective

1. State four major physical properties that can be used to distinguish

between covalent and ionic compounds. Mention the distinguishing

features in each case.

° Watch Video Solution



https://dl.doubtnut.com/l/_rjUc8ibFfrkh
https://dl.doubtnut.com/l/_DSPbmV3Bx1sM
https://dl.doubtnut.com/l/_aPaoIbic9W4c

2. Write the Lewis dot structural formula for each of the following Also
give the formula of a neutral moleule which has the same geometry and
the same arrangement of the bonding electrons as in each of the
following

(a) 05 (b) 05 (c) CN© (d) NCS© .

° Watch Video Solution

3.The sigma and n-bonds present in benzene ring are

° Watch Video Solution

4. Arrange the following as stated

Increasing strength of hydrogen bonding (X.....H- X)'O, S, F,CI, N .

° Watch Video Solution



https://dl.doubtnut.com/l/_8fKkpVPTyuA1
https://dl.doubtnut.com/l/_fEKaRmVeBnQO
https://dl.doubtnut.com/l/_oU32B5j2Hiqu

5. Given reasons in two or there sentences only for the following

Hydrogen peroxide acts as an a reducing agent .

° Watch Video Solution

6. The dipole moment of KCI is 3.36 x 10 -2Cm The interatomic distance
between K® and CI® in this unit of KCI is 2.3 x 10 9m Calculate the

percentage ionic character of KCI .

° Watch Video Solution

7. Explain the difference in the nature of bonding in LiF and Lil .

° Watch Video Solution

8. Using the VSEPR theory, identify the type of hybridization and draw

the structure of OF , What are the oxidation states of Oand F 7.

| e |


https://dl.doubtnut.com/l/_Fx1AevqXGb6B
https://dl.doubtnut.com/l/_VXfm99zdMi4P
https://dl.doubtnut.com/l/_XYTkSOEMzlQy
https://dl.doubtnut.com/l/_xu6nAy8vw9Y1

l & Watch Video Solution J

9. Explain the non-linear shape of H,S and non-planar shape of PCl,

using valence shell electron pair repulsion theory.

° Watch Video Solution

10. Write the molecular orbital electron distribution of oxygen (Oz)

Specify its bond order and magnetic property

° Watch Video Solution

1. Which one is more soluble in diethyl ether : anhydrous AICI; or

hydrated AICI; ? Explain in terms of bonding.

° Watch Video Solution



https://dl.doubtnut.com/l/_xu6nAy8vw9Y1
https://dl.doubtnut.com/l/_UeFDkVgTcY4A
https://dl.doubtnut.com/l/_5sMeSScgv58e
https://dl.doubtnut.com/l/_qf3YVlsdHx78

12. Explain the shape of BrF;

° Watch Video Solution

13. Draw the shape of XeF, and OSF, according to VSEPR theory Show

the lone pair of electrons on the central atom .

° Watch Video Solution

14. One the basic of ground electronic configuration, arrange the
following molecules in the oder of increasing O-O bond lengths

KO,, 0,, 0, [AsFy .

° Watch Video Solution

15. Predict whether the following molecules are isostructural or not

Justify your answer


https://dl.doubtnut.com/l/_rqrkvgAdxLFK
https://dl.doubtnut.com/l/_Wiu8kRqpjpBV
https://dl.doubtnut.com/l/_wwoVb0DEyJVv
https://dl.doubtnut.com/l/_Mh3gV7Q0gQFh

N(Me), and N(SiH3)3 .

o Watch Video Solution



https://dl.doubtnut.com/l/_Mh3gV7Q0gQFh

