1119 Which of the following statements are true for physisorption? - 2,
(A) Extent of adsorption increases with increase in pressure
(B) It needs activation energy .
(C) It can be reversed easily

(D) It oceurs at high temperature.

11.20 Identify the reactions that includes inhibtors in the reactions mixture.

A N 3 Fe
(A) Na +3H, o> A (B) Vegetable Cil + H, —EL—) Vegetable ghee.
N, +3H it
R 2 (D) RCOCI+H, -—Bp—gg—)RCHO +HCI
asUy,

11.21 Which of the following are the correct :
(A) A_Cataiyst 'remains unchanged in mass and chemical compositions at the end of reactions.
(B) Finely devided state of catalyst is more efficient for the reactions.
(C) Catalyst change equilibrium state of the reaction.
(D) A catalyst changes the entropy and the free energy of a reaction.

11.22 Which of the following are correct statements

(A) Spontaneous adsorption of gases on solid surface is an exothermic process as entropy decreases
during adsorption

(B) Formation of micelles takes place when temperature is below Kraft Temperature (T,) and concentration
is above critical micelle concentration (CMC)

(C) A colloid of Fe(OH), is prepared by adding a little excess (required to completely precipitate Fe** ions
as Fe(OH),)) of NaOH in FeCl, solution the particies of thisssohwill move towards cathode during
electrophoresis.

(D) According to Hardy-Schulze rules the coagulation (flocculating) value of Fe* ion will be more than Ba**
or Na'.

11.23 Which of the following is true of Brownian motion?

(A) The movement is more vigorous for smallerparticles.

(B) The movement does not change with timeand remains the same for months and years.

(C) The moment does not depend on the temperature

(D) It can be sometimes seen with naked eyes or using a simple microscope at most.

11.24 Which of the following are correct statements ?
(A) Hardy schuiz rule is related ta coagulation
(B) Brownian moment and Tyndali effect are the characteristic of coiloids.
(C) In gel, the liquid is dispersed in liquid
(D) Lower the gold number, more is the protective power of lyophillic sols.

14.25 Identify the correct statement
(A) Brownian motion and tyndall effect is shown by colloidal particles

(B) Gold number is a measure of the protective power of a lyophilic colloid

(C) The colloidal solution with both the dispersed phase and the dispersion medium in liquid state is called

agel.
(D) Hardy-Schulze rule is related with coagulation

SECTION - Il : ASSERTION AND REASON TYPE
! 11.26 Statement-1 : All colloidal dispersions give very low osmotic pressure and show very small freezing point

depression or boiling point elevation.
S nt-2 ; Tyndall effect is due to scattering of light from the surface of colloidal particles.

is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1. ‘
-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1. -

| is True, Statement-2 is False. : :
, Statement-2 is True. PR
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11.27 Statement-1 : When AgNO, is treated with excess
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eots attracted towal

of Kl, colloidal particles 9

Statement-2 : Colloidal particles adsorb common ions and thus become clzha; th::‘- ——
(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct exp tanx e Shata
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct e P !

(C) Statement-1 is True, Statement-2 is False

The stability of
charge cause:

(D) Statement-1 is False, Statement-2 is True ’ carrying oppt
11.28 Statement-1 : In the coagulation of negatively charged arsenic sulphide sol, the coagulating power decreaseg the ol part?:g
in the order, Al > Ba>* > Na'. i - ‘ aggregate to
Statement-2 : Generally greater the valence of coagulating ion, the greater is its powerstzf foagulatmn_ ' . called coagul
(A) Statement-1 is True, Statement-2 is True; Statement-2is @ correct explanation for atement-1. | depend on it
(B) Statement-1 is True, Statement-2 is True; Statement-2is NOT @ correct explanation for Statement-{, (m moliL)ne
(C) Statement-1 is True, Statement-2 is False. | I
(D) Statement-1 is False, Statement-2 is True. !‘ 1.32 A gelgtm s0l
! toward
1129 Statement-1 : Isoelectric point is pH at which colloidal can move towards either of electrode " (A) Anode
Statement-2 : At isoelectric point, colloidal solution become electrically neutral ] (C)Bothan
(A) Statement-1 is True, Statement-2 is True; Statement-2is a correct explanation for Statement-1. '
(B) Statement-1 is True, Statement-2 is True; Statement-2is NOT @ correctexplanation for Statement-1, 1133 Which ofth
(C) Statement-1 is True, Statement-2 is False. by little Na
(D) Statement-1 is False, Statement-2 is True. (A)Cr
1130 Statement-1 : Gelatin is added to ice cream as a protective agent s0 as to preserve its smoothness. 1134 How woul
Statement-2 : Whipped cream is colloidal in nature. A : (A) By ad
(A) Statement-1 is True, Statement-2 is True; Statement-2is.a correct explanation for Statement-1. | (B) By ad
(B) Statement-1 is True, Statement-2 is True; Statement-24s NOIT aicorrect explanation for Statement-1. \n (C) By m
(C) Statement-1 is True, Statement-2 is False. \ (D) Noné
(D) Statement-1 is False, Statement-2 is True. )
| Comprehensiol
4131 Statement-1 : Gold number is the measure of protective powers of different colloids. \
Statement-2 : The smaller the gold number of lyaphilic calloid, the smaller is its protective power. | Adsorpt
(A) Statement-1is True, Statement-2 is.True; Statement-2 is @ correct explanation for Statement-1. & solid ph
(B) Statement-1 is True, Statement-2iis True; Statement-2 is NOT a correct explanation for Statement-1. \, atso
(C) Statement-1is True, Statement-2is False. | o
(D) Statement-1is False, Statement-2is True. | ?::t::
SECTION -1V : COMPREHENSION TYPE k. g
i
Comprehension : } (——‘
Read the following passage carefully and answer the questions. ) (2.24
The Colloidal particles ‘are electrically charged as is indictated by their migration towards cathode or anode;,;'ﬁ .
under the appliedelectric field. In a particular colloidal system, all particles carry either positive charge of 11.35 Num
egative charge. g ! (A) S
The electric charge on colloidal particles originate in several ways. According to preferential adsorpt'lO“",% ' 11.36 Wh
theory, the freshly obtained precipitate particles adsorb ions from the dispersion mediun, which are common’ | - (A)
¢ their lattice and acquire the charge c?f adsorbed ions. For example, freshly obtained Fe(OH), precipitated -
is dispersed, by a little FeCl,, into colloidal solution owing to the adsorptions of Fe** ions in preference. Thus 137 S
sol particles will be positively charged. (A
in some cases the colloidal particles are aggregates of cations or anions having amphiphilic character. Wh" 11.38 l::

the jons possess hydrophobic part (hydrocarbon end) as well as hydrophilic part (polar end group),
undergo association in aqueous solution to form particles having colloidal size. The formation of such partic

called micelles plays a very important role in the solubilization of water insoluble substances, (hydrocarbo
oils, fats, grease etc.). In micelles, the polar end groups are directed towards water and the hydrocarc

ends into the centre.




Comprehension #2
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1139

The charge on sol particles of protein

s depends onthe pH. Atlow pH, the basic grou'p, of p otein molecule is:
ionized (p.ro.tor)ated) and at higher pH (alkaline medium), the acidic group in ionized. At \soelectric pH,
characteristic to the protein, both basic and acidic groups are equally ionized. :

e of the dispersed particles. This

The stability of colloidal solution is attributed largely to the electric charg

to be coagulated or precipitated. On addition of small amount of electrolytes, the ions
ol particles resulting in the neutralization of their charge.When
the sol particles either with no charge or reduced charge, come closer due to Brownian movement, they
aggregate to form bigger particles resulting in their separation from the dispersion medium. This is whatis
called coagulation or precipitation of the colloidal solution. The coagulating power of the effective ion, which
depend on its charge, is expressed in terms of its coagulating value, defined as its minimum concentration

(m mol/L) needed to precipitate a given sol.

U@ o

charge causes them
carrying opposite charge are adsorbed by s

n electric field. The sol particles migrate

A gelatin sol at pH less then the isoelectric value is subjected to @

toward
(A)Anode (B) Cathode
(C) Both anode and cathode (D) Neither anode nor cathode

ue for sol obtained on peptizing Sn(OH),

Which of the following ions would have the minimum coagu!éting val

by little NaOH solution.

(A)CI (B) SO (D) Ba

(C)K

How would you obtain a sol of Agl, the particles of which migrate toward cathode under the electric field 2

(A) By adding little excess of Kl to AgNOasolution

(B) By adding iittle excess of AGNO, to KI solution
(C) By mixing equal volumes of 0.010 MAgNO, and 0.010 M KI

(D) None of these

at the surface of liquid or

{
nce of excess concentration of any particular component
solid phase as compared to bulk. This is due to presence of residual forces at the surface of body. In the
adsorption of hydrogen gas over a sample of charcoal, 1.12cm® of H,(9) measured over S.T.P. was found
to adsorb per gram of charcoal. Consider only monolayer adsorption. Density of H, is 0.07gm/ce. n

another experiment same 1 gm charcoal adsorbs.100ml of 0.5M CH3COOH to form monolayer and thereby

Adsorption is the prese

the molarity of CHSCOOH reduces 10 0.49.
W ®
4
(w] =2 24.
4 i
(2.247=5

Numbers of molecules of hydrogen over 1 gram charcoal are —
(€)3:04:2 10 (D) 3.01 % 102

(A)3.01 x 10 (B) 3.01 x 10°

What is the radius of adsorb hydrogen molecule —
(A) 2.24 % 107 cm (B) 2.24 * 10-2 cm (C)2.24 » 10-° cm (D) 2.24 % 10-1° cm

Specific surface area of charcoal is (cm?/gm) — i’
(C)4.72 % 10* (D)4.72 % 10°

(A)4.72 x 10° (B)4.72 x 10°
Molecule of acgtic acids adsorbed —
(A)6.023 * 102 (B)6.023 * 0z (C)6.023 x 10% (D) 6.023 x 10%

Surface area éf‘ch'ércoal adsorbed by each molecule of (acetic acid) is —
(C)7.8% 1017 cm? (D)7.8% 10-1¢ cm?

)78% 100 em:  (B)78x 107
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Comprehension # 1
r. Some of them aré +vel

The clouds consist of charged particles of water dispersed in ai
se lightening an

—vely charged. When +vely charged clouds come closer they cau
+ve and —ve charged colloids come closer they cause heavy rain by ag9"®

om a
possible to cause artificial rain by throwing electrified san dide fr

coagulating the mist hanging in air.

d or silver i0;

Kl solution, Agl forms

11.40 When excess of AgNO, is treated with
(B) —vely charged sol

(A) +ve charged sol

(C) neutral sol (D) true solution

11.41  Agl helps in artificial rain because :
eSS

(A) it helps in condensation process L (B) it helps in dispersion proc
(C) it helps in coagulation ‘ i (D) all of them
11.42 Smoke screens consist of 3
(A) fine pamcles of TiO, dispersed in alr by aeroplanes
(B) fine particles of Agl dispersed in air by aeroplanes

(C) fine particles of AlLO, dispersed in air by aeroplanes

(D) None of these

SECTION - V : MATRIX - MATCH TYPE

Match list | with list [l and select the correct answer:
Column Il

(p) Scattering of light
(q) Washing of precipitates

11.43
Column |
(A) Coagulation
(B) Dialysis
(C) Peptization
(D) Tyndall effect

(r) Purification of colloids
(s) Electrolyte
(t) Visibility of tail of comets

Colleidal system) with list Il (Example)
Column-ii

(p) Colloidal solution

11.44 Match list | (
Column-l

(A) Emulsifier
(q) Soaps

(B) Xerogel
(r) Foil of cellophane

)
)

(C) Colloidal electrolyte
) (s) Dextrin

(D) Purple of Cassius
(t) Gold sol

y charged, 0
d thundering whereas
gation of minute particles. itig
n aeroplane and thug

| 11.46 1Lof0.8Mac
its surface onl
0.5 M. What i

11.47 100mlofac
. the coagulat

41.48 On addition
calculate th

1148 Coaguiatic
so that tot
5 min. wh

1150 Thevolu

layeris 1
16.2x1

1451 Themi
value.
How n
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 SECTION - VI: INTEGER TYPE

‘ers are X
st o 11.45 At2 atm pressure the value of o will be : (log 2 = 0.3010)
es. It is %
e log X/m 2.
log 2
log p e

11.46 1L of 0.6 M acetic acid is shaken with 2 g activated carbon. Activated carbon absorbs some acetic acid on

its surface only. This process is called adsorption. The final concentration of the solution after adsorption is

0.5 M. What is the amount of acetic acid adsorbed per gram of carbon.

11.47 100 ml of a colloidal solution is completely precipitated by addition of 0.5 ml of 1M NaCl solution, calculate

the coagulation value of NaCl.

11.48 On addition of the 1ml. solution of 10% NaCl to 10 mi gold sol in the presence of 0.00399 gm of starch,

calculate the gold no.

44.45 Coaguiation experiment, 5mi of As,S, is mixed with distilled water and 0.01 M solution of an electrolyte AB

so that total volume is 10ml. it was found that all solution.containing more than 5 ml of AB coagulate within

5 min. what is the Flocculation value of AB for As,S, sol.

rogen gas (measured at STP)required to covera sample of silica gel with a mono-molecular

4150 The volume of nit
nitrogen molecule occupies

layeris 129cm?3/g of gel. Calculate fhe surfacearea per gram of the gel if each

16.2 x 10-2m?. (Report your answer after dividing by 10)

tion'of anelectrolyte required to cause coagulation of a sol is called its flocculation
¢ litre. If the flocculation value of MgSO, for standard As,S, sol is 3.33.
be added to 20 mi standard As,S, sol s0 that flocculation just starts ?

4451 The minimum concentra
value. It is expressed in millimoles pe
How many milligrams of MgSO, is to
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SECTION-I (TOPIC WISE PROBLEMS)

SECTION -1 :1
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elemen
(i)'p'ha
(ii)'r'is
(iii) 's" €
(A) (i) e
Which
(A) Ge
(B) Me
(C)Ar
(D)A
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PERIODIC TABLE & PERIODICITY IN
PROPERTIES

SECTION - | : STRAIGHT OBJECTIVE TYPE

14

: [

1.3_

1.4

1.6_

Consider the following statements;

(1) Rutherford name was associated with the development of periodic table.
(1) A metal M having electronic configuration 1s?, 2s?, 2p®, 3s%, 3p°, 3d", 4s'is d
(111) Diamond is not an element.

(IV) The electronic configuration of the most electronegative element is 152, 282, 2p°,
Select the correct option from the given codes. 1

(AL 1L, IV ©(B)L, 11, 101, IV (C)I1, IV

-block element.

(D)1, 111, IV

There are four elements 'p', 'q', 'r" and 's' having atomic numbers Z-1, Z, Z+1 and Z+2 respectively. If the
element ;q' is an inert gas, select the correct answers from the following statements.

(i) 'p' has most negative electron gain enthalpy in the respective period.

(ii) 'r' is an alkali metal

(iii) 's' exists in +2 oxidation state.

(A) (i) and (ii) only (B) (i) and (iiiyonly  (C) (i) and (iii) only (D) (i), (ii) and (iii)

Which of the following statements is INCORRECT ?
(A) Generally the radius trend and the ionization energy trend actoss a period are opposites.

(B) Metallic and covalent radii of potassium are 2.3 A and 2.03A respectively.
(C) Amongst Li-, Be™, B~ and C~, Li~ is least stable ion'-
(D) Atomic and ionic radii of Niobium and Tantalum are almostsame

The statement that is not correct for the periodic elassification of elements is:
(A) The properties of elements are the periodic functions of their atomic numbers.
(B) Non—metallic elements are lesser in number. than metallic elements.

(C) The firstionisation energies of elements along a period do not vary in a regular manner with increase in

atomic number.

(D) For transition elements the.d=subshells are filled with electrons monotonically with increase in atomic

number.

The electron gain enthalpies of halogens in kJ mol~'are as given below :
F =— 332, Cl=<349,Br ==324, 1=-295.

The less negative value for F as compared to that of Clisdue to:

(A) Strong electron-electron repulsions in the compact 2p-sub shell of F.
(B) Weak electron -electron repulsions in the bigger 3p-sub shell of Cl
(C) Smaller electronegativity value of F than Cl

(D) (A) & (B) both

Which of the following statements is correct ?

(A) Thereis regularincrease in negative value of electron gain enthalpy with increasing atomic number from

left to right in the period. :

(B) Electropositive nature of elements decrease with increasing atomic number from left to right in the

period.
(C) Ionisation energies of elements decreases from left to rightin the period.

(D) Effective nuclear charge of elements decreases from left to rightin the period.




1.7

1.8

1.8

1.10
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Which of the following statements is wrong for the transition elements ? L

(A) Transition elements are placed from 3 to 6" period.
(B) Last electron enters in (n — 1) d orbital.
(C) Exhibits variable valency.

(D) General electronic configurationis (n— 1) dt-10ns2.

If the same element iis forming oxides in different oxidation states then:

; : ; in its hi idation state.
A) That oxide will b i o olement will be in its highest ox! tate
(A) e neutral in nature in which ele e n ts highest oxidation state.

B) That oxide will i idic i in which elemen =
(B) ill be highest acidic in nature in W | & highest oxidation state

(C) That oxide will be amphoteric in nature in which element will be In ItS T + sxidation o
(D) That oxide will be highly basic in nature in which olement will be in its highest ox! e. o
The increasing order of acidic nature of Li,O, BeO, B,O; CuOis: \ * SECTION -
(A) Li,0 < BeO < CuO <B,0 (B) BeO < CuO < B,03 < LizO
i = 0 < BeO < Li,0 1148  STAT
(C)Li,0<CuO <BeO < B,0, (D) B,0,<Cu 2 ; STAT!
Consider the following statements and arrange in the order of true/false as given inthe codes. L
S, : In modern periodic table each block contains a number of columns equal to thenumber of electrons ek
can occupy that sub-shell. ) (RS
S, : The greatest increase in ionization enthalpyis experienced on removaliof electron from core noble (B) St
configuration. i . (C)S
S, : The size of the isoelectronic species is effected by electron-electren interaction in the outer orbitals, = (D)S
S, : Any thing that influences the valence electrons will affect the chémistry of the element and the va 149 Stat
shell is not affected by nuclear mass. : Stats
(A)FFTT (B)TTFT (C)EIFT O)TTTI A t(';gf
Consider the following statements and arrange in fhe order of true/faise as given in the codes. . (B)
S,:Na0,< MgO < ZnO < P,O,, : Acidic property. ©y
0)

S,:Na< Si > Mg <Al : First ionisation energy.

S,:F>Cl>8r: Electron affinity. 120 ST
(AYTTT (BT L& (CH MR D)TET j ST".
e 1 ol
SECTION - li: MULTIPLE CORRECT ANSWER TYPE i @
442  Selectthe correct statemeni(s)t i (E
(A) The value of electronigainienthalpy of an element can be negative or positive. _ (E
(B) In the periodic table, metallic character of the elements increases down the group and decreases across (
the period: 421 S
(C) lonization enthalpy of an atom is equal to electron gain enthalpy of cation. \ 0
(D) The CI-and Ca?* are isoelectronic species but first one is bigger in size than the second. ‘ §
; (
443 Whichofthe following statement(s) is(are) correct ? ‘
(A) The electron affinity for sulphur is more exothermic than that for oxygen. {
(B) Successive ionization energies of an atom always increase.
(C) First ionization energy of As is greater than that of Se. AL
(D) Chlorine has larger atomic size as well as electron affinity than that of fluorine
144 Whichofthe following pair(s) represent(s) the isoelectronic species ?
(A) ST & Sc* (B) SO,& NG, (C)N, & CN- (D)NH, &H,0"
145  Which of the following represent(s) the correct order of electron affinities ?

(C)N<C<O<F (D)c<si>P>N

(A)F>Cl>Br>1 (B)C<N<CI<F
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446 Which of the following statement(s) is(are) true ?

147

SECTION - Ill : ASSERTION AND REASON TYPE

1.18

1.19

1.20

1.22
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1

Screening effect

(B) The f'!rst ionisa?ion energies of Be and Mg are more than ionisation energies of B
(C) Atomic and ionic radii of Niobium and Tantalum are almost same

(D) Metallic and covalent radii of potassium are 2.3 A and 2.03A respectively.

(A) lonisation energy o«
and Al respectively

Select the incorrect statement(s).

(A) IE, of nitrogen atom is less than IE, of oxygen atom.

(B) Electron gain enthalpy of oxygen is less negative than selenium.

(C) Electronegativity on Pauling scale is 2.8 times the electronegativity on M
(D) Cr®* is smaller than Cr®*.

ulliken scale.

13 elements not 32.
h the energy of available orbitals 4d , 5s.and 5p
ie are 9 and thus 18 electrons can be

STATEMENT-1 : The 5" period of periodic table contains
STATEMENT-2: n=5,/¢=0,1,2,3.The order in whic
increases is 5s < 4d < 5p and the total number of orbitals availab
accomodated.

(A) Statement-1is True, Statement-2 is True; Statement-
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NO
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

2 is a correct explanation for Statement-1.

T a correct explanationfor Statement-1

Statement-1 : In general, for an element, IE, < IE, < [ES i
Statement-2 : After the removal of each successive electron,
the nucleus. So removal of next electron becomes difficult.

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a.co

(B) Statement-1 is True, Statement-2 is True; Statement-2.is NOT a'‘correc

(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True

rrect explanation for Statement-1.
t explanation for Statement-1

STATEMENT-1 : Third ionisation energy of phogphorus is jarger than sulphur.

STATEMENT-2 : Thereis alarger amount of stability associated with filled s-and p- sub—shells (a nobie gas
eleciron configuration) which corresponds to'having eight electrons in the valence shell of an atom or ion.
(A) Statement-1is True, Statement-2i§True; Statement-2is a correct explanation for Statement-1.

(B) Statement-1 is True, Statemeni=2is Traey Statement-2is NOT a correct explanation for Statement-1

(C) Statement-1 s True, Statement-2is'Faise
(D) Statement-1is FalsesStatement-2's True
STATEMENT-1: Manganese (atomic number 25) has a less favourable electron affinity than its neighbours

on either side becauset
STATEMENT-2 : The manganese has stable, [Ar]'® 3d° 4s? electrons configuration.

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1is True, Statement-2is True; Statement-2 is NOT a correct explanation for Statement-1

(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True

statement-1 : Electron gain enthalpy always becomes less negative as we go down a group in Modern

periodic table.
Statement-2 : Size of the atom incr

electron would be farther from the nucleus.
(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1

(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True

eases on going down the group in Modern periodic table and the added
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SECTION - IV : COMPREHENSION TYPE
MPREHENSION # 1 i : hysical properties are g
Ly The periodicity is related to the electronic conﬂguratklan. Thi: is, all chemical andi g
manifestation of the electronic configurations of the elements. ; sequence, the ionizatig P
The atomic and ionic radii generally%ecrease in a period from eft to right. A: Z 23: acc:oss aperiod.ih o A
enthalpies generally increase and electron gain enthalpies beeome m-ore_n tgne |east and the electron gaiﬁ | (®)
words, the ionization enthalpy of the extreme left element in a penqd is e high chemical reactivity ()
enthalpy of the element on the extreme rightis the highest negative. This re° - crease in atomic and ionig ©)
at the two extremes and the lowest in the centre. Similarly down the group, the(lwhh exception in some third - o
radii result in gradual decrease in ionization enthalpies and a regular decrease i 7
period elements) in electron gain enthalpies in the case of main group elements: | 429 Thel
These properties can be related with the: ' ) ' (A)F
(i) reducing and oxidising behaviour of the elements . 430 The
(ii) metallic and non-metallic character.of element t (A
(iii) acidic, basic, amphoteric and neutral character of the oxides of the elements.
131 The
123  The correct order of the metallic character is: (A)
< D) K=Mg >Al > B
(A) B > Al > Mg > K (B)Al>Mg>B>K (C) Mg > Al > K Bl (P Compreh
1.24  Which of the following statements is incorrect ? od The
(A) In'general metallic character increases down the group and decreases@cross a per.IO - -
(B) In general reducing property decreases down the group and increases across a De'r‘Od- - e
(C) In general, the oxide formed by the element on exireme right ofithe periodic table is the mos'.c acidic. O
(D) Chemical reactivity of non-metals in terms of oxidising powerinereases from nitrogen to fluorine across: ‘ o
the period. eX
1.25 AmongAlO, SIOMER O, and SO, the correct order of acid striength is : \ 3
(A) ALO, < SiO, < SO, <P,0, (B)Si0, < S0, < AL0, < PO, g -
(C) SO, < P,0,<SI0, < AlLO, (D)ALO, < SiO, < PIC, = SO, |
126 Which of the following pairs show reverse properties on moving along a period from left to right and from top% (‘:
to bottom in a group ? | ,l
(A) Atomic radius and electron gainenthalpy (negative value) ‘ C
(B) Nuclear charge and ionisation enthalpy | ‘
(C) lonisation enthalpy and electronigain enthalpy (negative value) \ :
(D) None of the above. k\

COMPREHENSION -2 !

The elements of group 1 describe, more clearly than any other group of elements, the effects of increasing

the size'of atoms orions on the physical and chemical properties. The chemical and physical properties of

the elements are closely related to their electronic structures and sizes. These metals are highly electropositives 135
and thus form very strong bases, and have quite stable oxo-salts. In the manufacturing of sodium hydroxide,;;
chlorine and sodium carbonate, the sodium chloride is used as starting material. ]

127  Which is not correctly matched ?
(1) Basic strength of oxides o Cs,0<Rb,0< K,0<Na,0 <Li,0 ‘
(2) Stability of peroxides . Na,0,<K,0,<Rb,0,<Cs,0, -
(3) Stability of bicarbonates LiHCO, <NaHCO, <KHCO, < RbHCO, < CsHCO
(4) Melting point ; NaF < NaCl < NaBr < Nali 2
(A)1and 4 (B)1and 3 (C)1and2 (D)2and 3
128 Which of the following acts as an oxidising as well as reducing agent ?
(A)Na,0 (B)NaO, (C)NaNO (D)NaNO,
o ; ®
4= %QL}EDCE




m 9 o - &3 ' [ :
The first (AH,) and second (AH,) ionisation enthalpies (in kJ mot" ) and the (Aeg H) electron gain enthalpy
(in kJ mol -*) of a few elements are given below :
e Elements A H, AH, A_H
ation @ P 520 7300 -60
sther 5
her ® Q 419 3051
gain ) R 1681 =
iy & 3374 -328
tivity D) 1008 1846 -295
ionic th
S E) 2372 5251 + 48
3] U 738 1451 -40
429 The least reactive elementis :
(AP (B)a (©)R o7
430 The most reactive metalis:
(AP (B)Q (cys (D)U
131 The mostreactive non- metalis:
(AR (®)Ss (C)P (DU
Comprehension # 4
The amount qf energy required to remove the most loosely bound slectron from an isolated gaseous atornis
called as first ionization energy (IE, ). Similarly the amount of energies required to knotkout seccnd, third efc.
. e'iectrons from the isolated gasesous cation are cailed successive ionization energies andIE,>1E,> 1=
s (i) Nuclear charge (i) Atomic size (i) penetration effect of the electrons (iv) shielding effect of the inner
electrons and (v) electronic configurations (exactly half filled & completely filled configurations are considered

extra stable) affect the ionisation energies.
On the other hand, the amount of energy released when a neutral isolated gaseous atom accepts an exira
electron to form gaseous anion is called electron affinity.
=_ 441 kdmol™  ......ds (a)
ahop 0’{9) te Endothemmics, (y2-(g)) ; AH,_ = + 780 kJ mof™ o (b)

in (b} the energy has to be supplied for the addition of second electron due to electrostatic repulsion between
an anion and exira electron (same charged species): The electron affinity of an clement depends upon ()
atomic size (i) nuclear charge & (iii) electronic configuration. in general, ionisation energy and electron
affinity increases as the atomic radii decrease and nuelear charge increases across a period. In general, in
a group, ionisation energy and electrondtfinity deerease as the atomic size increases.
The members of third period have some higher{e.g. S and Cl) electron affinity values than the members of
second period (e.g. O and F) because.second period elements have very small atomic size. Hence there is
a tendency of electron-electron repulsion, wh y in the formation of

O(g) + e Exothermic O‘(g) 3 AH;W

ich results in less evolution of energ

asing corresponding anion.
;e's. 4 432  Which one of the following statements is correct ?
’S',u“e (A) The elements like F.ChBr stc having high values of electron affinity act as strong oxidising agent.
xide. (B) The elements having lowVvalues of ionisation energies actas strong reducing agent.
(C)The formation of Be~(g) from Be{g)isan endothermic process

{D) All of these

following statements is incorrect in relation to ionisation enthalphy ?
ases for each successive valence shell electron.
onizaiton enthalpy is experienced on removal of electron from core of noble gas

133 Which one of the
(A lonization enthalpy incre
(B) The greatest increase ini
configuration.
(C) End of valence electrons is ma
(D) Removal of electron from orbitais b
134 Considering the elements F, ¢l, © and N, the correct order of their electron affinity values is :
(A)F>Cl>0>S (B)F>0>Cl>S (€)Ccl>F>$>0. (D)O>F>8>Cl

rked by a big jump in ionization enthalpy.
earing lower n value is easier than from orbital having higher n value.




2 Chemistry

ervation(s) listed in Co

BECHON -V R ik ; | pick the correct obs
. i jumn-
135 Foreachofthe following orders as jisted in COU™ column favo exothermiC) electron affinity, 2
re fav O 5 9
e e ftniztn
(B) Se > Br r) The larger size- e o=
(C)Mg >K (s) The higher €1°¢ o valence electrons SECTION -1: STRAIG
(D)F>Cl {§ The higher num2er® > ] -.
e mn Lwith characteri l 21 Select the mostior
; 4 electron gain enthalPy isted n 01 enistiels) ot CrO,, Mn,0,.PbO
436  Match the values of ionization energy an i3 (A)CrO,, ano' ‘
elements listed in column IL. column —1I A PRLLLAS
Column—1I ‘ o) i trong reducirig 2.2 In which of the fol
A AT A H (i Mol : entwhich acts as 2% r Irig agent (A 10, 11, TF
(A) 2372 5251 48 e Elleern:\ent which exists as@ monoatomic malecule, .‘ |
|®) 419 3051 —48 (Q) B activenon-mea -3 23 Inwhichofthefo
© 1681 3374 —333 0 ich acts as &, strong oxidising agent. (A)NO,, Ny, IC!
' (s) Element wh 5 R
D) 1008 1846 299 (t) Element which oxide is @ stronger basi@innatye. 4 54  The corectorde
% 1 L
. - - iven in column 1L s i (A) BeCl, < Mg(
137 Matchthe increasing orders given in column pwith (t:hel D;?'Sertl‘{(‘es) gl : bﬁ (C) BeCl, < Ba(
olumn—= ° |
Z:;I:rgt FI_ < 0> < N3~ (p) Electronegativity | 25 The BF,is a pl
(B) Li* < Na* < K* < Rb* < Cs* (@) Nuclear charge (A)B-F bond
(C)O<S<F<Cl (r) Size 50 (B) Boron aton
(D) C< K+ < Ca?* < Sc** (s) Electron affinity (C) Nitrogen is
\ [onisationenergy
(t) lonisatl gy (D) BF, has ¢
SECTION - VI : INTEGER TYPE - . | 26_  Which one of
138 Give the atomic number of the inert gas atom in which'the total number of d-electrons is equal to the' atom 2
difference in the number of total p- and s-electrons: ,‘ (A) CIF4
i I 4
1.39_ The Lanthanides and Actinides are placed ingroup pumber : ‘:';‘ 2.7 intermolecul
140 A metal has electronic configuration [Ar]*® 347 4s2. On the basis of this electronic configuration find outthe:
group number. (A) SiH, an
1.41_ Amongstthe following, the total number of orders which are correct with respect to the property indicated
against each is: ‘ i
(i) Mg > Al > Si > P : Covalent radius (C)H-C-
(i) Na* < 02 £ F5< N3 : fonic size. \ ]
(i) AR* < Mg?* < Lifs K° ; lonic size | 28 Whichot
(v)C<Si>P>N . Electron affinityvalue. l\ NS
(vyN<C<O<F 5 Electron affinity value ", 29 Anhydro
(vi)F > Cl>Br>1 ; Electron affinity value '! Lattice E
(vii) Si > Mg > Al > Na ; First ionisation energy i AH hydr
(vii)O>F>N>C . Second ionisation energy \ AH hyd
(ix) N > P >Sb>As : Third ionisation energy 1 identify
142  Anionhavinga4+ch d f 1 (A) tw
. n C;c;n a;nni; a c.t hargf gnG? mte;‘ss of 51.99 amu has two electrons with n = 1, eight electrons with =2 (B) Th
and ten electrons with n = 3. Give the total number of protons present in the nucleus of the atom of metal. \ (C)Tr
1.43 Tf)tal Number of elements which are belong to same period (ill). (O
Li, Na, Mg, F, Ne,Sc, P, Ar 240_ Whal
1.44_ The value of n (i.e. principal quantumn : o (A)E
(i.e. principal umber) for the valence sh.ell of palladium is (atomic number = 46)" (©)F

) J
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SECTION -1: STRAIGHT OBJECTIVE TYPE

Select the most ionic and most covalent compounds respectively from th

CHEMICAL BONDING

2.4 e following-

sti
e(s) of Cr0,, Mn,0,, PbO, P,0,,, SnO,
(A)CrO,, Mn,0, (B) PbO, Mn,0, (B)€r0,.P,0,, (D) SnO,, CrO,
o 3 2.2 In which of the following sets the central atom of each member involves sp® hybridisation 7
e (A0, ICI~, IF*  (B)XeO;,XeO,, XeF, (C) SO, SO, S0 (©) pCl,*,BF, . ClOS
2.3 In which of the following groups all the members have linear shape ?
jent. (AYNO,, N5, ICl,* (BYNg, 5=, NO,* (C) XeF,, CoHy, SO, (D) CO,, BeCl,, SnCl,
atu
re- 2.4 The correct order of the increasing ionic characteris: _
(A) BeCl, < MgCl, < CaCl, < BaCl, (B) BeCl, < MgCl, < BaCl, < CaCl,
(C) BeCl, < BaCl, < MgCl, < CaCl, (D) BaCl, < MgCl, < CaCl, < BeCl,
2.5 The BF, is a planar molecule where as NFis. pyramidal because
(A) B - F bond is more polar than N —F bond.
(B) Boron atom is bigger than nitrogen atom.
(C) Nitrogen is more electronegative than boron.
(D) BF, has no lone pair but NF, has a lone pair of electrons.
2.6 Which one of the following species is planar and non-polanwith two lone pairs of electrons on the central
jal to the atom ? i
| =
(A) ClE4 (B) XeFg~ (C)RElg (D) BrFg
2.7 Intermolecular hydrogen pond is presentin whichof the following' pair of molecules 2
1d out the [ cﬁ ;
(A) SiH, and SiF, ; (B) CHg —C—CHg and CHCl,
indicated ’ ? 0 4
I |
(C) H-C—-OH and CH, =€ ~OH (D) CH,0CH, and H,0,
2.8 Which of the following are isoelectronic and isostructural ?
(AYNO,", CO, (BYNO,, BF, (C)NH,, CH; (D) Al of these.
2.9 Anhydrous AICI, is covalent. From the data given below
Lattice Energy = 5137 KJ/mol.
AH hydration for Al = — 4665 KJ/mol
AH hydration for Cl= == 381 KJ/mol
Identify the correct statement. .
(A) It will remain covalentin aqueous solution
withn = 2. (B) The solution will consist of Al** & CI”
of metal. (C) The solution will consist of hydrated A & CI”

(D) None of these

2.40_ Whatisthe hybridisation of boron atoms |n compound Mg[B,O(OH)el?
(A) Both sp? (B) One sp? and other sp
(C) Both sp? (D) One sp® and other sp3d




212

213_

214

215

2.16

217_

Which is the right structure of XeF, ?

2 ’ ..

(A) (8) F © F#
F 5 &
F

Match the ionization processes listed in column-| with the changes ob

F

served as listed in column-il. Forthis

use the codes given below :

Column-i Column-l ' ]
@N, — N, (p) Bond order increases and magnetic property is change
(b) O, — O, (@) Bond order decreases and magnetic property is not changed

B, —— B (r) Bond order increases and magnetic prOPel’fY is not changed
' erty is changed

(d)NO- —— NO (s) Bond order decreases and magnetic prope .
Note: Here changein magnetic property refers to change from diamagentic to paramagentic or paramagnetic
to diamagnetic. i
a, & b c d
(A) s . p r q 2.21
(B) s P q r
© q s P
© P s q r
Which of the following statements are correct ?
(1) Both melting and boiling points of H,0 are higher than thoseof HyTe.
(I1) In both N,O and N,O, all N-O bond lengths are equivalent.
(1i) In both crystalline NaHCO, and KHCO,, HCO,~ forms only dimeric anion through hydrogen bond.
(IV) Amongst B,, C,, N,~ and O,, N~ and Ogon further ionization (losing single electron) form 222
thermodynamically more stable species. :
(A)(and (Il) (B) (1) and (1V) (€) (ity and (111} (D) (1) and (V)
The increasing order of the strength of hydrogen bond in the following mentioned linkages is 22
(i) O—H--S (ii) S—H-—-C (iii) F—H-—-F" (iv) F—H—0
(A) (i) < (i) < (iv) < (i) (B) (i) <(@)< (V) < (ii}) (C) (1) = (i) < (iif) < (iv) (D) (i) < () < (i) < (v)
According to Molecular orbital theory which of the following is correct ? 2.
(B) In C, molecules both the bonds are n bonds

(A) LUMO level for C, moleculeisc,, orbital

(C) In C,2% ion there is one & and two nbonds  {D)All the above are correct

Consider the following statements and arrange in the order of true/false as given in the codes.

S, : InAB,L, type, the BAB bond angle will be always greater than normal tetrahedral.
S, : Maleic acid has higher Ka, value than fumaric acid due to intramolecular hydrogen bonding.
S,:InCIO,, NH, and XeQ, , the hybridisation and the number of lone pair(s) on ceniral atoms are same. :

ATTT (B)FTF (C)E T OYFFT

Consider the following statements and arrange in the order of trueifalse as given in the codes.
S, : In ICl,~, CIF, and TeCl,, the number of lone pair(s) of electrons on central atoms are 3, 2 and

1 respectively.
S, : Amongst NO, C,, O, He

NO.
§, : Amongst CO, CO,, CO,%, CH,0H, the correct order from the weakest to the strongest carbon-oxygen

bond is CH,OH < 0032- <C0,<CO ‘
S, : The hybridisation of boron in Cl,BBCl, is the same which nitrogen has in CINO molecule.

(ATTTT (B)TTTF (C)TFTF (D)FTTF

5 the increasing order of bond dissociation energies is He," < O, < C,<
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218  Consider the following statements and arrange in the order of true/false as given in the codes.
S,:N,H,is pyramidal about each N atom.
S, : NH,OH is pyramidal about the N atom and bent about the O atom.
S, : CH,COCl is trigonal planar about the carbon atom (attached to O and Cl).
(AFTT (B)FTF ©)TTT (D)FFT

249 Consider the following statements and arrange in the order of truelfalse as given in the codes.
S, : The h}ldrogen bond in salt, KHF, is stronger than that in gaseous HF.
8, : The dipole moment of CH,F is greater than that of CH,Cl.

S, : sp? hybrid orbitals have equal s and p character.
S, : Two types of bonds presentin B,Hj are covalent and three centre-two electron bonds.

(MTTFF (B)TFFT (C)ERET (D)FFTT
SECTION - Il : MULTIPLE CORRECT ANSWER TYPE

220 Select the correct statement(s) with respect to the pr—dn dative bond.
(A) In (Ph,Si),0 , the Si — O — Si group is nearly linear.
(B) Silanols such as (CH,), SiOH are stronger protonic acids then their carbon
(C) Trisilysl phosphine (H,Si),Pis planar.
(D) ClO,~ does not polymerise at all.

1
2

analogs.

2.21  Which of the following statement(s) is/are correct for 2p, orbital :

2 +y

(A) +ve and —ve signs represent sign of amplitude of electron wave.

(B) Probability of finding the electrons along xz plane is zero:

(C) +ve sign represents maximum probability of finding electron and
ity of finding electrons.

(D) 2p, orbital contains one radial node.

—ve sign represents minimum probabil-

if internuclear axis is y-axis? :

222  Which of the foliowing orbitals can form = bond,
(D)d,+d

(A)p,+d,, (B)p, +d,, ©d,*d,
&d with their geometries according to the VSEPR theory?
(B) SnCl; —> trigonal bipyramidal.

(D) IF,* — see-saw.

Xz
223  Whichof the following species argcorrectly match
(A) Brf; — octahedral.

(C) CIF,— linear.

224  Selectthat pair(s) in which bond angle of first member is higher than second one.

(A) BrO5~, ClO5~ (B) Asl;, Sbiy (C) SbBrj, Sbiy (D) NF5, NHy
225  Which chargefor the N, molecule would give a bond order of 257

(A)+1 (B) +2 (€)1 (D)-2
226 Whichofthe following species is/are polar in nature ?

(A) XeF, (B) XeFg (C) XeOF, (D) XeFg~

227* Resonating structures have same :

(A) Atomic arrangements (B) Electronic arrangements

(C) Total charge (D) Sigma bond
228 Thereis S-S linkage in : ‘
(A) S,0.% ; (B)S,04+ (C)S,05* (D) 8,0+

the central atoms is same ?
(B) CIF,0, CIF;0,
(D)(CIF,O) (XeOF,)

2.29  Inwhich of the following pairs, the hybridisation of
(A) CIF;, CIF ;0
(C)(CIF,0)* (CIF,O)

nance®
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2.30* The odd electron molecules among the following ! o) ClO (D)
(A)NO, (B Lonr cies ?
i first spe ' 2+
231 Inwhich pair(s) is(are) the stronger bond found in the o NO™ (D)0, 0,
(A) Oz— , oz (B) N2 3 Nz* (C) '

232 Which of the following statements is/are true ?

s, i . [l atoms in XeF,- il in comparision to it
(A) Itis impossible to satisfy the octet rule fora £ MgSO, is higher in its |a L
(B) MgSO, is soluble in water because hydration energy 93 5¢ SECTION -1V :
energy. dinNG~ | |teadﬁ)i
(C) The bond in NO* should be stronger than the bgn in o than the other oxygen-oxygen bond. | chpnhew
(D) For ozone molecule, one oxygen-oxygen bondis strong.: | Bm1
AR (. . 3 following Species ? i shared w
2.33 Hydrogen bonding is presentin which of the 10 &) GH.COOH (D)CcCl 3CH((_')H)2 covalent
(A) CHNH, (B)CHy~ EEE) Gl ‘ s et
The me:
SECTION - Il : ASSERTION AND REASON TYPE :
2L - molecular weights of the hydrides of 14%groyp the char
2.34 Statement-1: Ingeneral, boiling points rise with increasing ;. Molecul
elements because i : several
: ) : ement of the molecules and the
Statement-2: The additional mass requires higher tempe.rature for[t(a)ﬁﬁor:(f)c\:rces. the s Abios
larger number of electrons in the heavier molecules provide l‘arger N explanation for Statement-1. ; o
(A) Statement-1 is True, Statement-2 is True; Statement-2 .|s a corre R tion forStier
(B) Statement-1 is True, Statement-2 is True; Statement-2is NOT a correct expl ent-1 239  Which
(C) Statement-1 is True, Statement-2 is False \ (A) O
(D) Statement-1 is False, Statement-2 is True ; 4 B) O
. . : i Tt
235 STATEMENT-1 : In tetrahedral hybridisation i.e., in sp’ hybridisation all p-orbitals are involved and nop- - 8 n
orbital is left for forming n—bonds. : i th
STATEMENT-2 : Central atom can not form double bonds inthe molecules or species having sp? hybridisation. 32
(A) Statement-1 is True, Statement-2 is True: Statement-2is a correct explanation fo.r Statement-1. ﬁ 240 Whic
(B) Statement-1 is True, Statement-2 is True; Statement-2is NOT a correct explanation for Statement-1 (AYT
(C) Statement-1 is True, Statement-2 is False Bt
(D) Statement-1 is False, Statement-2 is True : (C)(
Y
. % (D)
¥
t 3 241 oW
2.36 r bond angle P = bond angle Q but not precisely 90° . {‘ A
{ ; (e
- 1 Compreh
: in
STATEMENT-2 : The molecule is slightly bent T -shaped and there is repulsion between lone pairs of electrons. ‘* o
(A) Statement-1 is True, Statement-2is True; Statement-2 is a correct explanation for Statement-1. 8 s
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1 \ )
(C) Statement-1is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True . 242
237  Statement-1 : Bond order in a molecule can assume any value positive or negative, integral or fractional 3
when number of electrons in bonding molecular orbitals is greater than that in anti-bonding orbitals. ‘ i
Statement-2 : Bond order depends on the number of electrons in the bonding and antibonding orbitals-
(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1. 5
(B) Statement-1 is True, Statement-2 is True; Statement-2is NOT a correct explanation for Statement1 244_

(C) Statement-1 is True, Statement-2 is False , -
(D) Statement-1 is False, Statement-2 is True

Resonance®
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2.38

SECTION -1V : COMPREHENSION TYPE

Comprehension #5

2.39

2.40

2.41

Comprehesion # 1

242

243

s> JEE (Advanced) - RRE
STATEMENT-1 : NO* and CN-both have sa i i,
me bond order and magnetism (i.e. magnetic property).

STA;; EMENT-2 :.NO* and CN-are isoelectronic species. - ; B e
Eg Stz::m:n :: 1'::‘: :;a:ement-z is True: Statement-2 is a correct explanation for Statement-1.

3 , Statement-2 is True; Statement-2 is NOT a correct explanati ment-
(C) Statement-1 is True, Statement-2 is False rect explanation for Statement-1
(D) Statement-1 is False, Statement-2 is True

Read the following comprehension carefully and answer the questions.

Between ionic and covalent bonds, there are large majority of bonds, in which the bonding electrons are
shared unequally between two atoms but are not completely transferred. Such bonds are said to be polar
covalent bonds and the bond polarity is due to difference in electronegativity, the ability of an atom in @
molecule to aftract the shared electrons in a covalent bond.
The measure of net polarity is a quantity called the dipole moment, ., which is defined as the magnitude of
the charge Q at either end of the molecular dipole times the distance r petween the charges : \ = Qxr.
Molecular polarities give rise to some of the forces that occur between molecules and these forces are of
several different types including dipole-dipole forces, London dispersion forces, and hydrogen bonds.

All these intermolecular forces are electrical in origin and result from the mutual attraction'of unlike charges

or the mutual repulsion of like charges.
Which of the following statements is incorrect ?

(A) Out of trimethylamine and trimethylphosphine, trime

(B) Out of (SiH,),0 and (CH,),0, (SiH,),0 is more basic.
(C) The critical temperature of water is higher than that of O, because the'H,0 molecule has dipole moment.

(D) Intermolecular hydrogen bonding increases the enthalpy of vaporization of a liquid due to the increase in

the attraction between molecules.

thylamine has higher dipole moment.

Which of the following statements is true ?
(A) The dipole moment of NF, is more than NHg

(B) trans-2, 3_dichloro-2-pentene does not have netpermane

(C) Carbon tetrachloride has no net dipole moment because of its re

(D) Dipole moment is zero for sulphurdioxide molecule.

nt dipole moment.
gular tetrahedral structure.

rsion force acts as major intermolecular force of aftraction?
(B) Cyclohexane and carbontetrachloride.

(D) Benzene and acetone.

In which of the following mixtures, the London dispe
(A) Sodium chloride and water.
(C) Water and ethylalcohol-

In the valence bond theory, hybridisation of orbitals is an integral part of bond formation. Hybridisation consists
of mixings or linear combination of the "pure" atomic orbitals in such a way as to form new hybrid orbitals

such as sp, sp2, sp®, sp’d, spid? etc.
Now answer the following questions:

g molecular geometries (i.e. shapes) is not possible for the sp3d‘2 hybridisation ?
(C) Square planar (D) Square pyramidal

trigonal bipyramidal hybridisation i.e. spid

Which one of the followin
(A) Capped octahedral  (B) Octahedral

llowing atomic orbitals does not participitate in

Which of the fo
hybridisation?
(A)s (B) de_ 2 (C)py (D)p,
Which of the following are isostructural ?
NO,7, O ClO5 , SO, XeO,
U] (I (D) (V) V)

(®) (1) and (V) () (i) and (IV) (D) (IV) and (V)
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% Chemistry 3 ments. When they are tied to:

M n: ive ele he more electronegs
Comprehension : 2 ; igly electronegalive &2 | & rds t :
Nitrogen, oxygen and fluorine are the ';ltil: covalent bond are """.'“etﬂe other electronegative atom.
to form covalent bond , the electrons o > fom forms 2 pond with oxample, in HF molcule, the
JE S siticly hargld I-Eydrogier than covalent bond'_ For'(om of another molecule as
is called as hydrogen bond and is weaf - clecdle and fluorine 2 B
bond exists between hygrog:ﬂ atonl C; 2_ N s one atom by cov alent bond and the oy
;—; H ) —aS a bridge between atoms which ’ljo!ine (———) while @ solid line represents
Here, hydrogen bond acts bond is represented by @ dotted i force which binds hydrogen atom of
i h},/dr?gendbc}r;]d. széogggn bond can be defined as the aﬁracu;.lecu'e
covalent bond. Thus, hydri other molecuié.
molecule with the electronegative atom (F, O or N) of an 4
: Cl,CH(OH),* i
245  What would be correct about bonding in chloraxI hyd(rsa)teo:ly i?wter moiezcuiar H-bonding
(A) Only intra molecular H-bonding ‘ D) No hydrogen Honding
(C) Both inter and intra molecular H-bonding ( Y : W
itro phenol are t, and t, respectively anc mixture of these g
246  Ifboiling point of ortho—nitro phenol and para nitro phentc’ 0 e r:w perature. Vapours Will significantly contajng
are heated at temperature 't' where 't'is between these tw % B e S
: (B) Para nitrc phenc:
(A) Ortho nitro phenol / 0 B hose
(C) Both ortho and para nitro phenol (D) None of tne
247  What statement is incorrect about D,0 (solid) 25
(A) It will float in D,0 liquid
(B) It will sinik in H, O liquid
(C) It has maximum density at 4°C J
(D) It has less volume than H_,O solid for same mass of both compound. g
: | 2%
nprehension # 3 q
- o] ; . - i
The distribution of electrons among various melecular orbitals is cailed the electronic configuration of the i
molecule which provides us the following very impertantinformations about the molecule . ’:
(A) Stability of molecuie : The moleculeiis stable if number of bonding moleculer orbital electrons (N)is
greater than the number of antibondingimoleeular orbitai electrons (N,).
1 - ‘
(B} Bond order : Bond ordef = 7 {(N,=N2) : 2.

2.48

2.49

A positive bond order means 'a stable molecule while a negative or Zero bond or:
molecule.

(C) Nature of thelbond): Bond order1,2and 3 corresponds to single, double and triple bonds respectively. f S
(D) Bond iength  Bond length decreases as bond order increases. 2
{E) Magnetic nature : Molecular orbitals in a molecule are doubh }

_ _ ! yoceupied, the substance is diamagnetic ,
and if one or more molecular orbitals are singly oceupied, it is Paramagnetic l

der means an unstable

Which of the following statements is incorrect 7
(A) Among 0,", 0, and O, the bond length decreases as G, >0

SHE)
(B) He, molecule does not exist as the bonding and anti-bondin rbita
( ] ting orbitals ¢ :
(C)C,,0,%and Li, are diamagnetic e -

(D)in F, molecule, the energy of oz, is more than T, and T2p,

The following molecules / species have been arranged inth Sr ot o : ‘
b 9edinthe order of thejr inereasing bond orders. Identify the
MO,; o (o2 ; ovyo,

(A<l <i<py B)IV<lli<ll<] (C)i!l<||<lV<I

Dyli<ii<i<iv
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250 N, has greater dissociation energy than N, , where as O, has a lower dissociation enrgy than O, because:
(A) Bond order is reduced when O, is ionized to O, and bond order is increased when N, is ionized to N,*
(B) Bond order is increased when O, is ionized to O," and bond order is decreased when N, is fonized toN,*
(C)Bond order is decreased when O, is ionized to O, and bond order is decreased when N, is jonized toN,*
(D) None of these

1sion # 4
Chemical bonding between two atoms is necessarily associated with an electrical moment arising out of the
difference in electronegativity of two atoms. This means that every bond carries with it an electrical moment
called the "bond moment”. The dipole moment of a molecule is really the vectorial sum of the individual bond
moment present in it. To compute the dipole moment it is necessary to find out the values of various bond
moment. in the following table dipole moment of different bonds are as given.

- -

Bond e T . -
H—C @ == =0
Bond moments 04D 15D 25D

The group moments of few group as given

)

: Group NO, : OH CN CHgz
direction of dipole toward N towards O toward N away from CHj
Dipole moment 4D LG 3.8D 0.4D

bond distance is 0.15 nm There fore

251 ThebondangleinH,Sis 97° and its dipole momentis 1.5D. The S—H
dipole moment of lone pair on

approximate percentage ionic character of S —H bond is (neglect the effectof
sulphur atom in H,S). (Given [cos 97° =~ 0.12] and ,0.88 = 0.94)
(A)32 % (B) 16 % (C)84 % (D) 10 %

252 In CH,CCI, (1), CHCI, (I1) and CH,CI (11I) the normal tetfahedral bond angle is maintained. Also given

1
cos 70.5° = 3 Therefore dipole moments of the given‘com pounds are. (given due to —| effect of Cl, the Bond

moment of H—C bond directed toward the Hin CHCL,)
(A)I=19D,1=19D, M =17D B 1=19D,11=17D,M=19D
(C)I=1.9D,II=1.7D,III=1.7D ¢0)1=19D ,11=1.1 D,II=19D

253 Inthe acetone molecule considering the normal planer structure, the observed dipole moment of acetone

molecule is —

(A)29D (B).2:75.D (C)3D (D) None of these
SECTION - V : MATRIX¥/= MATCH TYPE
254 Column-| Column- I

(A) XeF, (p) sp’d, see-saw geometry

(B) SF, (q) sp*d? square planar

(C)SF, (r) sp*d® distorted octahedral geometry

(D) )(e‘lf‘5 (s) sp°d? octahedral geometry

255  Match the molecules/species listed in column T with characteristic(s) listed in column II.

5 Column - | Column - 1I
(A)CIF,, BrF i (p)All molecules/ions are polar in nature.
ey (B) CIF,, BrF ; , ICI 2 (q)All moleculesfions have same number of lone pair(s) and identical shape.

" (C) XeF,,ICI3 , 13 (r) All molecules/ions have same oxidation state of central atoms.

N

CIF; ,I0F: (s)All molecules/ions have same hybridisation of central atoms
" A N (t) Allmolecules/ions are isoelectronic species |
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