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CHEMISTRY (07

SYLLABUS : Valence bond theory, Hybridisation, VSEPR theory, Dipole moment, Hydrogen Bond,
Van der Waals forces, Molecular Orbital Theory (MOT), Metallic bond

Max. Marks : 120 Time : 60 min.

GENERAL INSTRUCTIONS

e The Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct. Darken the correct circle/
bubble in the Response Grid provided on each page.

* You have to evaluate your Response Grids yourself with the help of solution booklet.

» Each correct answer willget you 4 marks and 1 mark shall be deduced for each incormrect answer. No mark will be given/ deducted
if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

e The sheet follows a particular syllabus. Do not attempt the sheet before you have completed your preparation for that syllabus.
Refer syllabus sheet in the starting of the book for the syllabus of all the DPP sheets.

» After completing the sheet check your answers with the solution booklet and complete the Result Grid. Finally spend time to
analyse your performance and revise the areas which emerge out as weak in your evaluation.

DIRECTIONS (Q.1-Q.21) : There are 21 multiple choice Q.3 In [ollowing hydrocarbons, whichonchas75% p characicr

questions. Each question has4 choices (a), (b),(c) and (d),out of and 25% s character -
which ONLY ONE choice is correct. (@) C,H, (b) C,H, (¢) CHy (d) CH,
Q.4 Which of the following statement is incorrect?
(a) Non-bonding pairs occupy morc spacc than bonding

Q.1 The hybridization and gcometry of BrF ; molcculc is-
(a) sp*d and T-shaped

pairs
(b) sp’d” and tctragonal (b) Thc bonding orbitals in a trigonal bipyramidal
(¢) sp’d and bent molccule arc described as sp3d hybrid
(d) Nonc ofthcse (¢) SnCl, has lincar shape
Q.2 In which of thc following, ccntral atom has diffcrent (d) PCi,*and AICI, are isoclcctronic
hybridisation than othcrs ? Q.5 Shapc ol NH; is very similar to -
(@ CL0 (b) OF, () H,0 (@ SO, (a) CH,4 (b) CH; (c) BH; (d) CH5*

NMNIENE . OQ®OO0@ 2 @®OW@ 3. @O®OW@ 4 @®OWO 5 O®OW

Space for Kough Work




26 |

Q.6 Which ofthe [ollowing has pyramidal shapc?
(@) XeO,4 () XeF,
() XeF, (d) XekF,

Q.7

The correctorder regarding the clectroncgativity ol hybrid
orbitals of carbon is :

(a) sp<sp?>sp? ®) sp <sp?<sp?

(c) sp>sp”<sp’ (d) sp>sp?>sp?
Which of the following bonds ismostpolar ?

(@ O-H b) P-H () C-F (d) S-CI

Q.8

Q.9 Which of the following does not exist on the basis of
moleccular orbital theory ?
(a) Hj (b) Hel () He, (d) Li,

Q.10 Thedipolemoment of the amimonia moleculc is 1.48D. The
length of the dipolc is-

(@) 3.08x10 "m) 5%10’m
(c) 308m (d) None of these

Q.11 Which one of the followrng docs not have intermolecular
H-bonding ?

(a) H20 (b) e-Nitrophenol
(c) HF (d) CH,

Q.12 Arrangc in incresing order of the boiling point-
HF, HCl, HBr, HI.

(a) HCI<HBr<lI<HF (b) HCI>HBr>lI>HF
(¢) HCI<HBr>HI<HF (d) Nonc ofthcsc
Q.13 The hybridization of carbon atoms in C —C single bond in H
~C=C-CH=CH,is-
@ sp*-sp’ (b) sp>-sp () sp-sp® (d) sp’-sp
Q.14 C - C bond in C,H, undergoes heterolytic fission, the
hybridisation of carbon is/arc -

(a) sp? (b sp? © spZ sp?(d) sp. sp?
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Q.15 Theenolic form of acclone contains o bond (a), n bond (b)
and lone pair of electrons (c) -

(@) 9a,1b,2c (b) 8a,2b, 2c
(c) 10a, b, Ic (d) 9a,2b, Ic
Q.16 The bond order of N, anion is-
(@ 1 ) 2 (c) 25 d 3
Q.17 Which of the following has maximum bond strength ?
@ 0, (b) 0, © 0, d 0,2

Q.18 The atomic number of Snis 50. The shape of gaseous SnCl,

molecule is :
Q.

1

(a) Cl-Sn-Cl (b)
Ccl ql

Cl
(©) Q%’“@ © }Q\
QCI Ccl

Q.19 Themolecular orbital configuration of a diatomic molecule

2
- n2
is ols?c"I1s262s%c" 25202pi [ By
3 2
n2p;

Its bond order is

(a) 3 (b) 2.5 (c) 2 (d) 1
Q.20 Which is not true according to VBT ?
(a) A covalent bond is formed by the overlapping of

orbitals with unpaircd clectrons of oppositc spins

(b) A covalent bond is formed by the overlapping of

orbitals with unpaired electrons of same spin

(¢) The greater the extent of overlapping the stronger is

the bond

Overlapping lakes place only in the direction of
maximmn electron density of the orbital

@
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Q.21 Allyl cyanidc has-
(a) 9 sigma bonds and 4 Pi bonds
(b) 9 sigma bonds, 3 pi bends and 1 lone pair
(c) 8 sigma bonds and 5 pi bonds
(d) 8sigma bonds, 3 pi bonds an 4 non-bonding clcctrons

DIRECTIONS (Q.22-Q.24) : In the following qucstions, morc
than onc of the answers given are correct. Select the correct
answers and mark it accordingtothe following codes:

Codes :

(a) 1,2and3 arecorrect

(M 1and?2 are correct

(¢) 2and4 arc correct

(@ 1and3 arecorrcct

Q.22 Which of the following have identical bond order ?
() CN- (2) O,
(3) NO* 4 CN'

Q.23 Themolccules that will have dipolc moment arc
(I) trans-2-Pentene
(2) cis-3-Hexene
(3) 2, 2-Dimethylpropane
4) 2,2, 3,3-Tetramethylbutane

Q.24 N, and O, arc converted into monoanions N3 and O,
respeclively, which ofthe following statements are correct?

(I) In N3 ,the N—N bond weakens
(2) In O3, bond length increases
(3) N; bccomces paramagnclic

(4) In O;,the O—Obond order increases

DIRECTIONS (Q.25-Q.27) : Read the passage given below and

answer the questions that follows :

Thedistribution of electrons among various molecular orbitals is

called the clectronic configuration ofthemolccule which provides

us the following very important in formation about the molcculc.

()  Stability of molecule : Themoleculc is stable if numbcer of
bonding molccular orbital clectrons (N ) is greater than the
number of antibonding molecular orbital electrons (N,)).

1
(I) Bond order : Bondorder= 3 (N,—N,)

A positive bond order means a stable molecule while a
negative or zero bond order means an unstable molecule.

(II1) Naturcof thebond : Bond order 1, 2 and 3 corresponds 1o
single, double and triple bonds respectively.

(1IV) Bond length : Bond length decreases as bond order
increases.
(V) Magnetic nature : If molecular orbitals in a molecule are
doubly occupied, the substance is diamagnctic and if onc
or morc molccular orbitals arc singly occupicd, it is
paramagnelic.
Q.25 Which of the following statements is incorrect 7
(a) Among O,", O, and O, the bond length dccreases
as0,7>0,> 0,"
(b) Hc, molecule docs not cxist as the bonding and
anti-bonding orbitals cancel each other
(¢) C,,0,2 and Li,arc diamagnctic
(d) InF, molecule, the energy of 62py is more than that
of 12p, and 12p,

Q.26 Thc following molccules/specics have been arranged in the
order of their increasing bond orders. Identify the correct
order: (1) O, ; (IDO,~ (M1)O,% ; (IV)O,"

(@) II<l<I<1V (b) IV<IlI<II<I
() HI<NI<IV<I d) N<II<I<IV
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Q.27 N, has greater dissociation energy than N,*, whereas O,
has a lower dissociation energy than O,™ because —

(a) bond ordcr is decrcascd when O, isionizcd to O, and

bond ordcr is incrcased when N, is ionized 10 N,

(b) bond order is incrcased when O, is ionizced 100, and

bond order is decreascd when N, is ionized 10 N,
(¢) bond order is decrcased when O, is ionized 100, and

bond ordcr is dccreascd when N, is ionized 10 N,
Nonc of these

(@

DIRECTIONS (Q. 28-Q.30) : Each of these questions contains
two statements: Statement-1 (Assertion) and Statement-2
(Reason). Each of these questions has four alternative choices,
only one of which is the correct answer. You have to select the
correct chaice,

(a)

Statcment-1 is Truc, Statement-2 is Truc; Stalcment-2 is a
correct explanation for Statement-1.

DPP/C (07)

Staicment- 1 is True, Statcment-2 is True; Statcment-2 isNOT
acorrectexplanation for Statement-1.

(b)

(©)

(d)

Q.28 Statement-1 : N,F.* is planar at each nitrogen atom.
Statement-2 : In N;H, the bond anglc H- N-N is 120°and
both the N— N bond lengths arc not equal.

Statement - 1 is False, Statement-2 is True.
Statcment - 1 is Truc, Statcment-2 is Falsc.

Q.29 Statement-1 : Geometry of SF, molecule can be termed as
distorted tctrahedron, a folded squdre or see saw.

Statement-2 : Four fluorine atoms surround or form bond
with sulphur atom.

Q.30 Statement-1 : The nearly tctrahedral arrangement of the
orbitals about the oxygen atom allows each water molecule
1o form hydrogen bonds with as many as four neighbouring
walcr moleculces.

Statement-2 : In icc cach molccule forms four hydrogen
bonds as each molcculc is fixed in the space.
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2 @
d ©
4 (©
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©) (@
7 @
8 ©
9 (©
(10) (@)
(11) ()
(12) @
(13) (o)
14) (o)

BrF, hassp*d hybridization

and T-shaped.

Because it has sp? hybridisation. Othcr three have sp?
hybridisation.

CH, because it has sp® hybridisation.

SnCl, is a bent shape molecule duc to presence of lone
pair of electrons.

Both have the same state of hybridization with one
lone pair of e each.

Due to presence oflone pair of electrons.

XeF, - Square planar

XcF, — Lincar

XcF; — Pentagonal pyramidal

Smaller the size of the hybrid orbital, greater is the
electronegativity. Thus, the correct order is :

sp > sp? > sp.

Due to maximum clectronegativity diffcrence between
two atoms.

Hclium molccule docs not ¢xist as it has bond ordcr of
ZEro.

M =148x333x10"3%cm
=493x103%m.

q=1.6x10"*C
w_ 493x107%
(= E :m =3.08x10"''m=0.0308nm
O X

o-Nitrophcnol has intramolccular Hbonding as shown
below

O=N—20 -
o/H

HCI< HBr < H: <HF

Boiling point depends upon the magnitude of van der
Waal's [orces operating between the molecules. As the
size of the halogen increases from Cl to I, magnitude of
attractive forces increases and hence, boiling point
increases.

.. Boiling point of HI>HBr>HCI

However, boiling pt of HF is cxceptionally high duc to
strong hydrogen bonding present between the H-F
molecules. Thus, the correct order is :

HF> HI>HBr >HCI

As the first carbon has triplc bond and sccond onc has
double bond with other carbon atoms.

During hetcrolytic (ission there will be [ormation of
CH,;" and CH;~ which has sp? and sp* hybridization
respectively.

CHEMISTRY

(15) (@)

(16) (o)

(17) ®)

(18) @

19) @
(20) (b)

(21) )
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This is clear from its structure as shown below :

‘tt2px2
N, 12, "152 5 252 ¢ *2s2 {nzpyz ]
n 'lp,‘l
- szz [nv 2Py0)
BO= ~ (N,—N,)= L (1075):E=2‘5
2 S 2
(¢)is the correct choice.
Bond strength (BS) .. Bond order (BO)

2 * 1
2 n 2
0, s 1525 71520 2524 “25202p22{ hx J[ R ]

T Zpyz nt 2py1

BO*l 10 G*i*Z
_2( - )_2_

1
02*(150‘):BO=5(10—5)= =28

=1.5

N|lw N wm

1
0, (l7c):BO:E(1077)=
§ (180)‘B0=l—(10—8):£=l
2 - 2 2
. BOis0,">0,>0, >0,

: : 2
Hence, BSis 0,">0,>0, >0,

5 5p
Sn(z=50], [Kr] [1L] [ 1 | 1
sp? — hybridisation : | T, 'Nfl'Nfl
BN N, —N, _ 10-4 _3
2 2

Electrons of same spin never combine to form a bond.
Other facts are truefor VBT.

This is clear from structure of allyl cyanide

Ly
H:C=C=C=C; N

H
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(22) @

(23) &)

(24) @
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1
Bond order = Py (number of electrons in bonding

molecular orbital —numbecr of elecirons in antibonding
molecular orbital).

1
Bond order of O, = 5 (10-7)=1.5

1

Bond order of NOT= 5 (10-4)=3
1

Bond order of CNT= i 8-4)=2

1
Bond order of CN™= 3 (10-7)=3

% CH,CH4
C= C/ £0
/ NH (=0
H.C
H
\ _H
/C=C\ (L=0)
H,CH,C CH,CH,
iy
H,C — C|‘ -~ CH,4 G -0
CH,
(|‘H_,, CH,
CH;—(|?—CI'—CH3 (1 =0)
CH, CH;

Bond order (BO) .. Bond sirength (BS)
1

and, Bond order (BO).. ——M8M8¥ —
Bond length(BL)

n2p,*
Now (1)N, (14€7) ;0 182 6" 1526 282 6 © 28 :
n2p,

s 2p,>

1 6
= = =pd—0R
BO= 2 (10-4)=5 =

1 S
N, (lSe’):BO:E (10-5)= > =25

= BO(N,)>BO(N,)
- BS(N,)>BS(N,")
i.c. N-Nin N,~isweakerthanthatinN,

(25)

(26)

(27)

2
@ 0,(16€):q 15%s *15% 5252, "2 szz[“sz ]

:-'r2p},2
s,.) |
T 2Px
[’Rzpyll
BO—l 10-6 —i‘2
_2( _,)_2_

1 3
0, (17¢):BO= 3 (10-7)= 3= 1.5

= BO (0,7)<BO0(0,)
- BL(0,)>BL(0,)

@ N (15¢) 16 1826 1624 282, *242 [

o 2pxl
T 2py]

Duc to presence of unpaired e~ in (= “2px),

2
ks 2px 2
5 | @ 2p,
n2py

N, is paramagnctic
@) B.O.ofO, islessthan the BO of O,.

- only(4) isincorrccl.
()
(a) Bondorder . 1l/bond length
Bond order 0, =25,0,=2,0, =1.5
So correct order of bond length is
0,7>0,>0,"
2-2
(b) BondordcrolHc, = 5 =0

So He, does not exist

(c) In all these molecules all electrons are paired in
molecular orbitals. So they are all diamagnetic.

(d) F,(MOT configuration):
ols’ ,C *1s%,62s° O 252 ,chi,ichi,?t i szy,nz;)},n * pr

Thus 62p, is lowcr in cnergy than n2p,y, and 12p, .

(@) 8; 0, & oF
Bondorder 2 1.5 1 2S5
(b) Bondorder - Dissociation ¢cncrgy (BDE)

2
s % 2
—>N2{l4e_):cslszc Is? 6252 o 257 px2 0’2})5
n2py

1 6
BO=- (10-4)=7 =3

o
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2 1 5
N3 (137 ):BO=2(9-4)=3=25

BO (N,)>BO(N,"
*. BDE(N,)>BDE(N,")

n2p, 2
—0, (16e7):0ls? 6" 1s® 62s% 6" 25% 62p2 p"z
‘.lthy

n*prl
" 2pyI
1 4
BO==(10-0)=—=2
2( ) 2

03 (15e7): =Loosy=3=
2 (15e7):BO 2(10 5) 5 2.5
BO (03 )>B0O(0,)
. BDE(O3)>BDE(0Q,)

YA O

o 5 v+
(28) M F-N 7N\gp , N=N N
Sp~ F 1.24A 1134

|
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(i) InN;H, bond anglc is 1 12° duc to {p— bp repulsion.
(i) Smaller bond length ( 1.13A) due to attraction between
the opposite poles.
(29) (b) Sulphur has fivepairs of clectrons whosc arrangement
should be trigonal bipyramidal according to VSEPR
theory. Two structures are possible.

F
. F | F
F-S< F IS< Accepted structure
F | F see-saw geometry
F
@) (b)
Lone pair in the axial Lone pair in the
position (thrcc Lp - b.p  cquatorial position (two
repulsion at 90° ) L.p - b.p repulsion)

(30) (@) Atany given instant, at room temperature each water
molccule forms hydrogen bonds with other water
molccules. The water, H,O molccules are in continuous
niotion, so hydrogen bonds are constantly & rapidly
broken & formed. In ice, H,O molecules are however
lixed in the space lattice.
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