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unt of the gas are filled.

hree closed containers in which equal amo!

W 922 Therearet
mperature.
t 10cm
prenmm——————— ]
10 cm %
 codes. 0 (1) ()
|f the containers are placed atthe same temperatures then find the correct options -
(A) Pressure of the gas is minimum in (I11) container
(B) Pressure of the gas is equalin (1) & (1I) container

(C) Pressure of the gas is maximum in (1)
(D) The ratio of pressure in 1T and TII container is 3 : 4

g.23 Following graphis constructed for the fixed amount of the gas.

ressure remains constant

(B) From 2 - 3p
re&sure willdegrease

(A) From 1 - 2 pressure will increase

(C) Gas pressure at (8) is greater atstate (1) (D) From 1 - 2p
9.24 Agaseous organic compound has @ density of 2.5 kg/m?® at 2 atm. and at273°C. The molecular formula of the
5 compound can be :
= glL.and (A) C3H40; (B) C4Hy (C)G,H4O (D) C4Hg
g.25 Two flask Aand B have equal volumes. Flask Acantains hydrogen at 600 K while flask B has same mass of

]15 L atm/ CH, at 300 K. 'Then choose the correct options.
. (A) In flask Athe molecules move faster than B

(B) In flask B the molecules movefaster thanA

(C) Flask A contains greater numberief molecul

(D) Fiask B contains more molecules than A

esthan B

the following statémen(s is/are true .
e rms spee
f the molecules is equal to the

d is independent of temperature of gas.

9,26 Whichof
nean squared speed ata

(A) The ratio ofithe mean speed to th
(B) The square of the mean speed 0

certain

temperature.
rgy of the gas molecules at any given temperature is independent of

(C) Mean translational kinetic ene

espect to the molecular mass of gas.
(D) The difference between rms speed and mean speed @
ses are considered.

as larger and yet larger molar mass

t any temperature for different gases diminishes

2241 3t i 4
B
i
e o 7 A

: e

T—
With reference to the above graph, choose the correct alternatives
(BYPA> Py

(A)Pg> Py
(D) Pressure first decreases then increases

(C) Pressure first increases then decreases
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* SECTION - lil : ASSERTION AND REASON TYPE
9.28 STATEMENT-1 : The value of vander waal's constant(a) is larger for a

STATEMENT-2 : Hydrogen bonding is present in ammonia. - or Statement- 1
(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanatl|0“ a‘:ion ror Stotemanttl
(B) Statement-1 is True, Statement-2 is True; S_tatement-z i§' NOT a correct exp an

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

mmonia than for nitrogen.

maint:

s as at temperature
9.29 Statement-1: In a container containing gas ‘A attemperature 400 K, some more gas /"fg wher
300 K is introduced. The pressure of the system increases. Inco
: fa the molecules,
Statement-2 : Increase in gaseous particles increases the number of collisions among We !
hence the pressure increases. : | whic
: i tement-1.

A) Stat -1i 2i : s a correct explanation for Sta

(A) Statement-1 is True, Statement-2 is True; Statement: 2 p aratonTRr Statement-1 1 Resz

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

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

(D) Statement-1 is False, Statement-2 is True In¢
9.30 STATEMENT-1: The area under the maxwell distribution molecular speed curve remains same irrespective At
of temperature of gas.
STATEMENT-2 : The fraction of molecu
(A) Statement-1 is True, Statement-2 is True; Statement-

les with most probable speed increaseswith increase of temperature. i
2 is a corréctiexplanation for Statement-1.
2 is NOT acorrect explanation for Statement-1

(B) Statement-1 is True, Statement-2 is True; Statement-
(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True \
SECTION -1V : COMPREHENSION TYPE
Comprehension #2
Gas ‘A (Molar Mass of A= 128 g mol') is taken,in‘a elosed container at the initial total pressure of 1000 mm
of Hg. Pressure of the gas decreases 10900 mm in 5 seconds due to the diffussion through square cross
section. Another similar size container is taken in which gaseous mixture of Aand B are taken. (Molar mass
472
of the mixtureis —z— ) at thetotal pressure of 5000 mm (molar mass of B=729 mol-'). Arectangular cross-
section is made in this containerand gases are allowed to diffuse. Width of this rectengular cross-sectionis
same as the side oftlie'square cross section and length of the rectangular cross-section is 50% more than
the width. Asstime thabthe gases A and B are non reacting and rate of diffusion of the gases are only
dependentupon theinitial total pressure and it is independent of the change in the pressure due to diffusion.
Assume all other. conditions to be identical.
o . n 9.34
9.31 Gas diffused out initially from 2nd container has composition :
o B)X, = o OX,= = 2 M
(A)A#7 ()5—5 ()A“3 (D)XB——4—
932 Ratio of the number of moles of Aand B left in the container after 10 seconds from the diffusion starts is :

7 2 8 9
(A g (B) 3 ©) 13 D) 33
9.33 Whatis the time after which container will have same number of moles of Aand B :
(A) 15 sec. (B) 50 sec. (C) 25 sec. (D) % sec.
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‘Comprehension # 1 ‘
The system shown in the figure is in equilibrium, where A and B are isomeric liquids and form an ideal

solution at TK. standard vapour pressure of Aand B are P,° and P,° respectively at TK. We collectthe vapour
of A and B in two container of volume V, first container is maintained at 2TK and second container is

-1
. 3T
maintained at > K. At the temperature greater than TK, both A and B exist in only gaseous form. Total
vapour pressure of the system at TK is given as '
ture PR A P"Xg
where X, and X, are the mole fraction of Aand B in a liquid mixture.
les, In container (1)
We assume that collected gases behave ideally at 2TK and there can take place isomerisation reaction in
which A converted into B by first order kinetics
1 Reaction is given as
A_K B
In container (I1)
tive 3T i
At the given temperature > . Aand B are ideal in nature and non mixing in nature. Asmall pin hole is made
i into container. We can determine the initial rate of effusion of both gases in'vaceum by the expression
% ko
=
Where P = pressure difference between system and surrounding
K = positive constant
M = Molecular weight of the gas.
mm
0SS | ﬂ T
ass
V
)SS-
n is
han
only
ion.
9.34 If partial vapour pressure of A is twice that of partial vapour presure of B and total V.P. is equal to 2 at
T=50K and V = 8.21 lit, then number of mole of Aand B in vapour phase is :
N D)1,3
B (B)3, 1 (€)2.2 D) 1,
5 935 Vapour is collected and passed into a container of volume 8.21 it, maintainer at 100 K and after 5 min

number of mole of B = % _Then calculate pressure develop into the container after two half lives.

(A) 2 atm (B) 4 atm (C)1 atm (D) 0.5 atm

d in container of volume 8.21 lit maintained at 75 K then ratio of initial rate of effusion of

©C)4:1 (D)1:4

9.36 [fvapouris collecte
GasAand Bis given as :
(A)2:1 (B) 12




hension #3 _ 4 final state, various cur
When a sample of ideal gas is changed from & initial state toa finé :
the process like P-V curve, V=T curve, p-T curve etc: tant temperature is a rectangul
For example, P-V curve for'a fixed amountof an ideal gas at cons's” straightline a
V=T curve for a fixed amount of an ideal gas at constant pre?sure. is aHowever o
[ amount of an ideal gas at constant volume is again @ straight line- ’
constant parameters are also changed. e

| Now, answer the following questions : ;
4 amount of ideal gas undergoing the foligy;

]
N

237  Which of the following statements is correct regarding @ fixe
process :
; \
2 00“6@0
¢V
i A
T
(A) Root mean square (RMS) speed of gas molecules increases during the processA—> B. -
(B) Density of the gas increases during the process A— B. L (A
(C) Such a graph is not possible. ‘ Comprehe
essure and volume values at states Sk

(D) If P, = 4P,, then V,, = 4V, (where Py, V,, P, &V, represent pr

A and B).
4l state (16 atm, 6L) to final state (4 atm, 15L)in suaild

838 Two moles of an ideal gas is changed from its in )
P-V curve. The maximum temperature attained

way that this change can be represented by a straight linein
1

by the gas during the above change is(Take R = )

(B) 648 K (C)1296 K (D)972K

L atm K-' mol™) 3

(A)324 K
g32 Whichofthe foliowing graphs.isnot possible fora fixed a
to final state B :

6.40 The figure shows the effect of pressure on the compressibility factor, Z of agas :

F
o~ dee
B~C

p—
The wrong conclusion(s) is/are -
(A) The curve AE can be explained by PV =RT
(B) The curve AF and CD can be expiained by PV = RT + Pp
(C) The curve AB can be explained by PV = RT - %
(D) Al the three curves AF, AE and AD shows the real behaviour

:




9.42

9.43

Comprehension # 5

9.44

~ Two vander waals gases have same value of ' o

a' but different value of b which of the fo

(A) The smaller the value of b larger will be compressibility
(B) The larger the value of b, larger will be compressibility
(C) Both have same compressibility

(D) The gas with smaller value of b will occupy larger volume

Two Vander waals gases have same value 'b' but different 'a' value then which of the following statementis

correct under similar condition.

(A) Both gases will occupy same volume

(B) Gas having a larger value of 'a’ will occupy lesser volume
{C) Gas having a larger value of ‘a' will occupy larger valume

(D) Can not be predicted

From the given plot between Z and P for a real gas the correctis :

1"'2

P—>

_ 2a a a
AT= Ro ®T.= Rp ©T.= Ry O)T.= Rp

Sketch shows the plot of Z v/s P for of a hypothetical gas for one moleatthree distinct temperature.

Z 1 === e

250 500750
P — (atm.)

temperature at which a gas shows ideal behaviour over a pressure range in the low

Boyle's temperature is the
a
Rb If a plot is obtained at temperatures well below

pressure region. Boyle's temperature (mar= Boyle's
essure region and positive deviationinthe

clirve will show negative deviation, in low pr
re likely as CO, and the temperature well

Near critical temperature the curve is mo
urve is more like H, at 0°C as shown above. At high' pressure suppose all the
Pb

—

g to the following equation: Z=1+ =T

temperature then the
high pressure region.
above critical temperature C

constant temperature curve varies linearly with pressure accordin

(R=2cal mol~ K*).

Which of the following is correct :

a
(B) 0.4 k cal mol™ < B < 2 k cal mol™

(A) % <0.4 k cal mol

= D) % - { K Cal mot!

a
(C) E‘ 0.4 k cal mo




945 For 500 K plot value of Z changes from

2t02.21f pressure is

val

B C
pressure) then the value of BT will be o o (D) 10 atm! - B)Heg
(A) 10 atm-' (B) 2 x 107 atm”™ €5 L % :
ity actorts 2 (@ppron TR than
946 Asshownin the figure at 200 K and 500 atm value of compres v (C)H,gas:
gas at this point will be 0851 (D)0.657 L
(A)0.01L (B)0.09 L (©)0 (D)0, gas
9.47 Plot at Boyle's temperature for the gas will be
i ‘ | 953  Column
Tl e e ———— — (A) At loy
(A) (8)
e I 4 :
e Foy hen it will have greatest s| s
: . % S - he above gas then Slope
9.48 22 )v%ruy :lgh pressure regl(oBr; -; ; :és pis plotted at 1(@‘;%':::’;; (D) not related tothe paragrap (C) At
' (D) Fo
SECTION -V : MATRIX - MATCH TYPE
9.49  MatchList SECTION -
Column-| Column- |l . )
(A) PV = Constant (p) Expansion ofideal gas in vacuum 954 | Condt
a
(B)AT=0 @A RT foRE
(C) For H, and He at 0°C (r) Adiabatic reversible process :
(C) At low density of gas (s) £= 1+'§f i a
%
9.50 Match the following : |
Column-i Column-li “} Ei
(A) H, (a = 0.244 litre*-atm mole2; b= 0.02 litre mole™) (p) Maximum boiling point ﬁ
(B) He (a=0.03412 litre%atm mole2 : b = 0.02370 litre mole™) (q) Minimum boiling point \ 9.55 g
(C) CO, (a =3.592 litre*-atm mol2; b = 0.0426 litre mole™) (r) Crictiai temperature < Boyle temp.
(D) H,0 (a = 5.464 lifre?-atm mol™ ; b = 0.03048 litre mole™) (s) Minimum critical temperature

a.51 Single option match maxtix :
Column-l

=RT

N

{3
(A) (Vo =0} P ¥ 32

(B)R/N

(C) Molar volume

(D) Graph between P and V at constant temperature (s) 22.4 litre at STP

(E) Graph between V and T at constant pressu

(t) Minimum Boyle temperature
Column-li
(p) Isotherm
(q) Isobar

(r) Equation for real gases.

re (t) Boltzmann's constant.

9.56



pe.
aph

N If above tube is placed vertically with the open end u

' Column It

A nown gas at STP having (p) Behaves as anideal gas
Boyle's temperature 0°C

(B) He gas at NTP having density less

(q) Attractive tendencies are dominant between.mﬁ!e‘su\és*

1
than o5 g/L.
(C)H, gas at NTP (r) Gas is less compressible with respect to an ideal gas

10
(D) O, gas at NTP having density =7 g/L (s) For gas, Critical temperature < Boyle's temperature

(t) Molar volume of gas is greater than 2241

9.53 Column -1 Column — i
b
(A) At low pressure (prZz=1% ';7
(B) At high Z=1 —
) igher pressure (@Z=1-"yRT

(C) At low density of gas (r) gas is more compressible than ideal gas

(D) For H, and He at 0°C (s) gas is less compressible than ideal gas

SECTION - Vil : SUBJECTIVE ANSWER TYPE

1 ,
—— drawn at low pressure and inversion temperature, using the virial

9.54  Consider the following graph of Z vs y/
m

form of vanderwaal’s equation :
T 1,02 p===-- -/--/
Z. 0Pt ~omemm ¢ :

alind b?
Z=1+(b—ﬁ/}§’:+vmz +Vm3 e o ,\ =
P
0001 0011
-%:(/cm’)——r

Find critical molar volume (Ve)in cm®?

K. Assuming ideal gas pehaviour, calculate the total pressure if e

955 Consider the following figure at 500
rtment. Assume that the volume of barriers is negligible .

barriers are removed from the compa

GasA Gas B Gas C Gas D
Sl 1.5 2,511 2L
atm 2 atm 4 atm 3 atm
24 cm
i 008
:o'ozo’o’o:o:‘
9.56 XS P 75cm

X l"““.“"“

fe——ste—"1
10cm 10cm, p = 20.4 gm/mi
of Hg

pward then find the length of the air column.




9.57

9.58

9.59

9.60

9.61

9.62

9.63

so Chemistry &8

Obama, a tube having @ o
of the tube and air!

mber of pores peru
ide to outside of n
(m?) of the tube-.

In a tyre of Eerrari" car of Mr.
4 atm at 300 K. Due to travelling, the temperaturé

reduced to 3.6 atm in 20 minutes. if the porosity (nui
pores/cm? and each pore can transfer air from ins
surface area

molecules per minute. Calculate the total
Give your answer divide by 100.

nitare@
e tube Wi

R = 0.082Lt-atm/ mole-K)

city 7 * 102 m/s, are mixed. Fing

: ra e velo
tzhmmes sl glfgeeer Tamfptlt?s ;32: %::emifture (in ioules). Report your answer 464  The wave mo
e average translational kinetic energy per mo'é of the gi § i
' where X = (Average translational KE in joules) x 0.002: The reported answer should be UPto "eareﬂ'_ah electron in thk
integer. _ B ‘1
re of 76 cm of !
Two glass bulbs of equal volume and filed with an igeal gas at fozg:nmdai?\rti\?:: ot 700K and ﬂ::‘é;r: |‘
connected by a narrow tube. One of the bulb is then laced in awater i T
Yy luz of the pressure (in cm of Hg) inside the bulbs ? The |
(A)-3.4 eV

bulb is maintained at 500 K. What is the new va ; |
port your answer after multiplying by 7 ,
102  For a hype

volume of the connecting tube is negligible. Re

According to Maxwell's distribution of molecular speeds, the following gfa?h has been drawrgf?‘rr\tl\go different S‘_\OW“- i '3'
samples of gases Aand B at temperature T, and T, respectively. Then, give the correct setof INCORRECT violet regi
statements : Report your answer as sum of the numbers of incorrect statements. [Assume
For example, if statements (1) & (2) are incorrect, then report answer as (1H2)= 3
Gas (A) ' -‘ (
T, :
1 dN : Gas (B) : ' D
N dV U &
E
a \ (A)Ba
(1) If T, =T, thengas B can be SO, and gas Acan be CO,. \ 10.3 Thent
(2) If gases Aand B are CO, & N,O, then T, 9 ik, ‘\ [Take
(3) If T, < T, then gasesAand B cannotbe €0, and SO, respectively | (A) 6.
(4) None of these !
| 104 TheC
A bulb of constant volume is attached to a manometer tube open at other end as shown in figure. The & ci
manometeris filled with a liquid of density (1/3) that of mercury. Initially h was 228 cm. Through a small hole (G
‘ . 5 | 105 The
in the bulb gas leaked causing pressure decrease as ~ == — KP. If value of h is 114 cm after 7 minutes. | excl
Calculate value of kin units of hour'. (Report answer in multiple of 107") ez;\\(;
[Use :In (4/3) = 0.28 & density of Hg = 13.6 g/ml} .

1 10.6 AFT
it./
dif

(A

The pressure exerted b 12 g of an id ; : By

p y 1 g eal gas at temperature t° C in a vessel of volume V litre is oné o

atm.When the temperature 1S increased by 10 degree at the same volume, the pressure py 10% (
Calculate the temperature t in kelvin. (Molecular weight of the gas = 120 ; roincrease

) : 108 |

A 4-1 molar mixture of He and CH, is contained ina <

4 vessel at 20 bar pressure. Due to a hole in the vessel 59

gas mixture leaks out. What is the composition of the mixture effusing out initialty?

Fa

nance’
better tomorrow
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ATOMIC STRUCTURE

10.1

10.2

10.3

16.4

16.5

10.6

10.7

10.8

gen is as shown in diagram. The potential energy of

The wave motion of electron in a Bohr's orbit of hydro

electron in the given orbit of hydrogen atom iS%

(C)-3.02¢eV (D)=1.51 eV

(A)-3.4 eV (B) +3.4eV
al lines were observed as

hr's model, some spectr
possibly pelonging to ultra

like atom which follows Bo
ble region, then the lines

‘E’ belongs to the visi

rily ground state)
lap with other s

For a hypothetical H
shown. If it is known that line
violet region will be (n, is not necessa

[Assume for this atom, no spectral series shows over eries in the emmission spectrum]

n5
n&
LC B
n,
(3] A
L n,
E
n,
(A)BandD (B) D only (C) C only (D) A only
photon = 6000 A)

The number of photons emitted in 10 hours by a 60W sodiumilamp (A of
[Take hec = 12400 eVA, h = Planck’s constant, €= speed of light]
(A) 6.50 * oz (B) 6.40 x 1102 (C) 8:40 % 102

The De-broglie wavelength of a tennis
approximately ;
(A) 10 metres

(D) 3.40 x 102

ball of mass 66 g moving with the velocity of 10 metre per second is

(C) 10 metres (D) 10°¢ metres

(B) 107 metres
ond gxcited state in Li2*, is used to

The photon emitted due {o elgctronicitransition from 5t excited state to
ate. He' ion after absorbing the photon reaches in an orbit having total

excite He* already in first excited st
energy equal to:
(A) —3.4eV.

(B), —13.66V. (C) —6.8eV. (D) —27.2eV.
A proton accelerated from rest through a potential difference of V' voits has a wavelength A associated with
it An alpha particle in order to have the same wavelength mustbe accelerated from rest through a potential

difference of
ey

(A) V volt (B) 4V volt (C) 2V volt (D) s volt
The ionization energy of hydrogen atom in terms of Rydberg constant (RH) is given by the expression
(A) Ryhc (B)RyC (C)2Ryhe " (D)RyNphc
Number of electrons having £+ M value equal to zero in ,;Fe may be
(A)13 (B) 14 s €)Y to D)2
The ratio of the “e/m” (specific charge) values of electron and an a-particle is

(C)1:2 (D) None of these

A)2:1 (B)1:1




|

% Chemistry -
SECTION - Il : MULTIPLE CORRECT ANSWER TYPE .
10.10 Which of the‘ following statement is correct for 3d xyorbitals? &

X

planes, X2 and yz.
0 = 45°.
e of electron wave.

(A) The orbitals drawn has two nodal
iB) The minimum probability point lie along

C) + ve and — ve'signs represent sign of amplitud
(D) Itis a non-axial orbital.

(D) Total nu

-atom is ‘X' then - 1048 InaH-ike

10.41  If the wave number of 1¢tline of Balmer series of H

, el \ (A) 10 diffe
(A) Wave number of 1stline of lyman series of the He* ion willbé —g (B) & differ
_ ; (C) numb
i i +jon will be o4 \ (D) Numt
(B) Wave number of 1stline of lyman series of the He* ion Wi 5 |
5 | SECTION -l
(C) The wave length of 2nd fine of lyman series of H-atom is 39x 1} 1019 Stateme
% Statems
X

; A ; s (A) Stat
(D) The wave Iength} of 2nd line of lyman series of H-atomis —g (B) St
: i ! C) Sta
10.42 Electrons are revolving around the nucleus in n," orbit of an atom, haveatomic number Z;, and inthe n ((D)) Ste

orbit of other atom, have atomic number Z,, then ; E. = kineti ,
[Where P = Linear momentum, L =Angular momentum, f = frequency of fevolution and K E. = kinetic energy} 1020 Stater
2% 3 KEN L[z el
Lo_m P Zinp 0 _(za)(m LJ—:(_‘._Z_) g o
AL =0, ®) ', = Zpny ©) % = \zg) n2 ©) ®ex ~\Z2'm | fh=
% (A) S
1042 Which of the following statements is/are INCORRECT : 4 ‘ (B) S
(A) All spectral lines belonging to Balmer series in hydrogen spectrum lie in visible region. b z (C):
ace having work function hv, photoelectric effect will take place | D)

(B) If a light of frequency v falls on a metal surf

only if v < v
(C) The number of photoelectrons ejected from a metal surface in
intensity of incident radiations. |
| Comprehe

|

]
photoelectric effect depends upon the.‘i5 SECTION

(D) The series limit wavelength of Balmerseries for H-atom is % _where Ris Rydberg's constant. D!

|

10.14 Select the correct statement(s).: ‘ L
(A) The value of spin only. magnetic moment of Co® ion (in BM) = /24 )’; E

(B) The number of radial nodes in a 3p-orbital = 1 \Q :

(C) The number of electrons with (m = 0) in Mn2* ion = 11
J6h

(D) The orbital angular momentum for the unpaired electron in V¢* = e
T

10.15* Select the correct statement (s) :
(A) Radial function [R(r)] a part of wave function is dependent on quantum number n only

(B) Angular function depends only on the direction and is independent to the distance from the nucleus
(C) W2 (r, 6, ¢) is the probability density of finding the electron at a particular point in space
(D) Radial distribution function (4nr?R?) gives the probability of the electron being present ata distancer

from the nucleus _
3

different types of photons A and B are produced by electronic transition.

10.16 In a hydrogen like sample two
nfrared region if photon A has more energy than B, then the photon Amay

Photon B has it's wavelength in i

belong to the region.
(A) ultraviolet (B) visible (C)infrared (D) None

Reson'ance"

Educating for better tomorrow
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10.17
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returned to ground state, 6 different photons are

oy, Tt
(o

Hydrogen atoms in a particular excited state 'n’, when all
emitted. Which of the following is/are incorrect.

(A) outof 6 different photons only 2 photons have spe
(B) If highest energy photon emitted from the above samp
function 8 eV, KE of liberated photo-electron may be equal toor
(C) Total number of radial nodes in all the orbitals of nt shell is 14.

(D) Total number of angular nodes in all the orbitals in (n—1 yh shell is 13.

ed equal to that of visible light.
le is incident on the metal plate having work

less than 4.75 eV.

In a H-like sample electrons make transition from 4th excited state to 2nd state then

(A) 10 different spectral lines are observed

(B) 6 different spectral lines are observed

(C) number of lines belonging to the balmer series is 3
(D) Number of lines belonging to paschen series is 2.

SECTION - Ili : ASSERTION AND REASON TYPE

1019 Statement-1 : e/m ratio in case
Statement-2 : The ion of gases formed after the ejection of electron are different if gas is different.
(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement=1.
(B) Statement-1is True, Statement-2 is True; Statement-2.is NOT a correct explanation for Statement-1
e nzth (C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True
gyl 10.20 Statement-1: If an electron is located within the range of 0.1 A then thetuncertainty in velocity is
approximately 6 x 106 m/s.
Statement-2 : Trajectory (path of motion) of above electron can be defined.
[h=6.6 x107%%, m, = 9.1 x 10731 kgl
(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-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False
place (D) Statement-1 is False, Statement-2 is True
n the SECTION -1V : COMPREHENSION TYPE
Comprehension #3
DEFINITION VALID FOR SINGLE ELECTRON SYSTEM :
Ground state : <
Lowest energy state of any atom or ioniis called ground state of the atom. Itis n = 1.
Exclted State : ;
States of atom other than thie ground'state are called excited states.
{onlsatlon energy(IE) : . '
Minimum energy required to move an electron from ground state to
n = w is called ionisationienergy of the atom or ion.
lonisation Potentlal (1P« 4
Potential difference through which a free electron must be accelerated from rest, such thatits kinetic energy
becomes equal to ionisation energy of the atom is called ionisation potential of the atom.
Ex‘citatlon Energy : .
Energy required to move an electron from ground state of the atom to any other state of the atom:is called
excitation energy of that state.
Excltation Potentlal :
on. 4 Potential difference through which an electron must be accelerated from rest to so that its kinetic energy
vay become equal to excitation energy of any state is called excitation potential of that state.

of anode ray experimentis different for different gases.

fllndlng Energy ‘or’ Seperation Energy :
Energy required to move an electron from any state ton = is called binding €

nergy of that state.
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orbit in a H-like s

s Chemistry &
The wavelength of the photon emitted upon an ele

ctronic transition from n,tony

4 given by the formula :
; ’ &)
1
o RZ’(—% -—1;) 1026 Which
ni n, , (AyMg?
Now answer the following questions : * | 1027 Thenumbe
; e then : '
10.21  If the pinding energy of Il excited state of a H-like species 18 13.6 eV, : (A) Four
(A) The atomic number Z of given H-like species is 2. ; . H-like speci ‘ Comprehensior
. Zcited state of given pecies. 4
(B) A photon of energy 30 eV can ionise an electron from | excf : : bet
° . i emitted photon has wave N The Frenc
: (C) Upon de-excitation from n = 4 ton =2 in given H-like species, the NUmbg, TS
. 3 ‘ T
- 3R 1 momentu
ey (R = Rydberg's constant) , ‘h h
. (D) lonisation potential of given H-like species is 122.4 V. | it
; 5 lik A ThedekE
10.22 If the wavelength of photon emitted from an electron jumpn=4ton= 2in a H-like spem?s is 1216 A, they ftalsoim
the species is : b - T!1e wa\
(A) H-atom (B) He*ion (C)Li%*ion (D)Be" ion differ frc
(i) have
1023 If the | excitation potential of a hypothetical H-iike atom is 162 V, then the value of |l excitation energyjg (1) hav
about : (iii) are
(A) 192 eV (B)30 eV (C)216 eV (D)40.5eV The e
i ; obser
Comprehension#1 of wa
If hydrogen atoms (in the ground state) are passed through an homogeneous magnetic field, the beamis 10.28 |Ifpro
split into two parts. This interaction with the magnetic field shows that the atoms must have magnetic wave
moment. However, the moment cannot be due to the orbital angular momentum since £ = 0. Hence one | (A) %
must assume existence of intrinsic angular momentum, which as the experiment shows, has only two' 1029 DSk
permitted orientations. ' ' ig
orig
2 h (A)
Spin of the electron produces anguiar momentum equaltos = yS(S+ 1) o= wheres =+ —.
10.30 De
n )
Total spin of an atom = + D ial o g ’ (A
2 2
3 Compreh

where n is the number of unpaired electron.
The substance‘which contains species with unpaired electrons in their orbitals behave as paramagnetic

substances: The paramagnetism is expressed in terms of magnetic moment.

The magneticmement of an atom

= eh _ .rl P_+1 eh _n
b= VSlEH g g T 2(2 2nme S5
= B = Jn(n+2) B.M.

n— number of unpaired electrons

1, B.M. (Bohr magneton) = T

If magnetic moment is zero the substance is diamagnetic.

10.24 Which of the following ion has highest magnetic moment ?
(A)Fe** (B) Mn?* (cycr

ﬂgesnnanc:e"
3 ng for better tomorrow

D)V

4




10.25
(A)*+2 (B)+3 (C)+4 (D)+5
10.26 Which of the following is a paramagnetic substance.
(A)Mg?* (B)Cu* (C)Mn*? (D) Ti*2
10.27 The number of unpaired electrons in Mn?* (Z=25)is -
(A) Four (B) Two (C)Five (D) Three
Comprehension #2
Umber The Fl_’ench physicist Louis de Broglie in 1924 postulated that matter, like radiation, should exhibit a dual
pehaviour. He proposed the following relationship between the wavelength ) of a material particle, its linear
momentum p and planck constant h.
h h
k=t
p mv
th The de Broglie relation implies that the wavelength of @ particle should decrease as its velocity increases.
en it also implies that fora given velocity heavier particles should have shorter wavelength than lighter particles.
The waves associated with particles in motion aré called matter waves of de Broglie waves. These waves
differ from the electromagnetic waves as they
(i) have lower velogcities
gy is (if) have no clectrical and magnetic fields and
(iii) are not emitted by the particle under consideration.
The experimental confirmation of the de Broglies refation was obtained whenDavisson and Germer, in 1927,
observed that a beam of electrons is diffracted by @ nickel crystal. As diffractionisa characteristic property
of waves, hence the beam of electron behaves as awave, as proposedby de broglie.
am is 10.28 If proton, eleciron and a-particle are moving with same Kinetic.energy then the order of their de-Broglie’'s
gnetic wavelength.
e one (A) hp > R > Mg (BYh, > hp> e (C) A Sthp She (D) Ao =Rp<Aq
tw : .
y o 40.25 Using Bohr's theory, the iransition, so that the clectrons de-Broglie wavelength becomes 3 times of its
original value in He* ion will be
(f12 =5 By — 4 @r—4 ([DE==218
10.30 De-Broglie wavelength of an election travelling with speed equal to 1% of the speed of light
(A) 400 pm (B) 120pm (C) 242 pm (D) 375 pm
Comprehension #3
: Paragraph, for Question Nos. 10.27 to 10.29
netic instead of principal guantum number (), Azimuthal quantum number (£) and magnetic quantum number
(m), aset of new guantum numiber S, tand uwas introduced with similar logic but different values as defined
below
S =d 98D (all +ve integral values).
t=(82 - 1%, (S*~ 22), (8% = 3%)-eusceees No negative values.
t+1 t+1 : 3 . AT
fiE= 5" to —— (Including Zero, if t has odd value) in integral steps.
“
Each orbital can have maximunm four electrons. (S +tyruiels defined similar to (n + £) rule.
Now answer the following questions :
10.31 The number of subshells present in third shell is equal to':
(A)1 (B)3 (€)5 O)7
40.32 Number of electrons that can be accomodated in g =2andS = 3 shell respectively are .
(A) 14, 38 (B) 28,76 (C)8,28 (D) None of these
| 40.33 Number of electrons pelongs to S = 2, t = 3 for an element with atomic number Z = 24is:
(B)4 (C)0 (D) None of these
nce” jt-4

R |~ .7.4..‘,( - el 4

If an ion of ,sMn has @ magnetic moment of 3.873 B.M. Then Mn is in which state. AT .
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SECTION -V : MATRIX - MATCH TYPE

10.34 Match the following :
B.E. — Binding energy

L.E. — lonization energy : "
Column | Column

on 10.39 Intheas
I
(A) B.E. of He* atom in an excited state (P) Infrared reg charge A
(B) 7 — 3 transition in H-atom (@ 3,46ev of charg
S 13.6ev '
(C) 5 —> 1 transition in H-atom ) d y energy.
: ines observe
(D) series limit of Balmer series in H-atom (s) 10 Spectral I|n. ‘
(t)Ultra violet region ( 1‘ N
10.35 Column-| Column-il : (-2¢)
Species Characteristics
(A) Co® (Z = 27) ®) Total number of fully filled orbitalsis nine: +
4 i nt (spinonly) is greater thap
(B) S6™* (2 = 21) @  Thevalueof magneticmoment (P hen! 040 Elect
or equal to 3.87BM. o
(C) Cr3* (Z = 24) ® Number of electronsiwith (n'+ £ = 3)is eight. 41
(D) Ni2* (Z = 28) (s) Number of electronsiwith(m = 0) may be either 11 or 12, o
i
(t) No unpaired electron. \ 1041 An
. : | Th
10.36 n —Orbitno., z— Atomic no. = . —>Radius v, — Velocity | o
T,, — Time period of Revolution = k,, — kinetic energy of the electron _‘ (@
Column- | Column- Il
(for single electron species) (Ratio) & (
|
A) ik P)9:1 |
(A) Tyq & T2 (P) ﬂ 10.42
(B) Vis : Vi (Q)8:1
TISIE A (R)16: 1 ]
/
D) Kz @ K,y (S)d:i32 '
10.37 Match the following : 10.43
List-l List-li
(A)n=6—n =3 (In H-atom) (p) 10 lines in the spectrum

(B)n=7 — n = 3 (In H-atom)
(C)n=5-n=2 (In H-atom)
(D)n=5—n =1 (In H-atom)

(q) Spectral lines in visible region
(r) 6 lines in the spectrum

(s) Spectral lines in infrared region
() Spectral lines in U.V. region

| ®
\Besonence




r than

or12.

10.39

10.40

10.41

10.42

10.43

Ifnyand nyare the boundary value principal quantum numbe!

\ - VI : INTEGER TYPE o AT S
rs of a portion of spec ission sp Y b
ding to last line (longest &). Given : ny + L=,
ultiple of 10©) :

tes is 4 volts. A positive particle of
of 4eV and the negative particle
‘A with zero kinetic

of H atom, determine the wavelength (in metre) correspon
n,—n,=3,and Ry =1.097 107 m". (Give your answer in m
hown below, the potential difference across the pla
initial kinetic energy
Both the particles reach point

In the assembly as sl
charge +4e is projected from the negative plate with an
of charge (—2e) is projected from the positive plate.

energy. Find the initial kinetic energy of the negative particle in eV.

4V (0)V/
(—2e) +~ A% (+4e)
+ 2

n a sample of H—atoms make transitions from
o contain on

e n = x to some lower excited state. The

stat
r series. If

Electrons i
ly the lines pelonging to a particula

emmission spectrum from the sample is found t

o
e of x. [Take 0:6375 eV = 7 x 0.85eV ]

one of thé photons had an energy of 0.6375 eV. Then find the valu

An element undergoes a reaction as shown :
Energy released = 30.876.eV

jate 8 g of H, molecules equally into H*
els a path length equal to four times its debroglie w

X+e =X~
and H*, where H* isin an

The energy released, is used to dissoc
avelength.

excited state, in which the electron trav
(@) Determine the least amount (moles) of X
Given: |.E.ofH=13.6 eV/atom
Bond energy of H, = 4.526 eV/molecule:

that would be required.

Why is the amount of Xlgalculated'in the above question ‘least'?

(b)
A hydrogen like atom (atomiC number Z
atom can make a transition tosthe first exci

10.20 eV and 17:00 eV respectively. Alternatively,

cond excited state by successively emitting two
ergy of hydrogen atom = 13.6 eV)

) is in a higher excited state of quantum number n. This excited
ted state by successively emitting two photons of energies
the atom from the same excited state can make a

photons of energy 4.25 €V and 5.95 eV

transition to the se
respectively. Determine the values of n and Z (ionisation en
Give your answer as (Z+n)

te electrons make transition from ground state toa particular
excited state where path length is five times de-broglie wavelength, electrons make back transition to the
ground state producing all possible photons. If photon having 24 highest eﬁergy of this sample used to
excite the electronin a partjcular excited state of Li?* ion then find the final excited state of Li2* ion.

in a sample of hydrogen atom in ground sta




10.44

10.45

410 kJ, half of X-atoms trans

: . He finds that on absorption of '
Sl y converted to X* ions, an ad

A chemist has one mole of
ijons are subsequentl

electron to the other half. If all the resulting X
735 kJ is required. Find the electron affinity of X.
a sample containing 100 identical H;,ﬁk

The famous alien Jadu on his visit to our planet earth brought
n

atoms (hypothetical atoms, Z can be fractional) from his pla .
following informations :

Roshan) asking him to analyze them. He further gave Rohit the
1. Out of the given atoms, some are in ground state and some others aré in a higher energy level (n= X)

and the potential energy of electron in the ground state of given atom IS —192 eV.
2. When the sample is exposed to radiations of wavelength 155 nm, fl

energy level (n = x + 3). Upon back-transition upto ground state, a tota
produced.

(b)
Then, Jadu asked Rohit two questions in terms of @‘) :

(a) "Whatis the final state in which the electrons move after absorbing p
(b) "What is the maximum number of atoms which had their eléctronin ground state initially ?"
Surprisingly, Rohit answered the questions correctly.

Instead of Rohit, if you were asked the same questions by Jadu,

for the two questions ? Take hc = 12400 eV A.

et. He gave these atoms to Rohit (Hritﬂ";

he electrons jump to another higher

| of 10 different.spectral lines are:

hotons of wavelength 185 nm 2"

|

what would have been your answers s
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SECTION - | : STRAIGHT OBJECTIVE TYPE

111

11.2

11.3

11.4

11.5

11.6

1.7

11.8

11.9

SURFACE CHEMISTRY

When a graph is plotted between log x/m and log p, itis straight line with an angle 45° and intercept 0.3010
on y-axis. If initial pressure is 0.3 atm, what will be the amount of gas adsorbed per gm of adsorbent :
(A) 0.4 (B) 0.6 (C)0.8 (D) 0.1

Which of the following statements about physical adsorption is not correct ?
(A) It is usually monolayer

(B) It is reversible in nature

(C) It involves van der Waals interactions between adsorbent and adsorbate

(D) Itinvolves small value of adsorption

Following is the variation of physical adsorption with terﬁperature:

<B) p o

== T T &% T

Adsorption —»

C

(A) (C)

Adsorption —3
Adsorption —
Adsorption —»

|

Finally divided catalyst has greater surface area and has greater catalytic activity then the compact solid. If
a total surface area of 6291456 cm? is required for adsorption‘of gaseous reactionin a catalysed reaction,
then how many splits should be made of cube exagctly 1.em in length. [Given : One split of a cube gives eight

cubes of same size].
(A) 60 (B) 80 (€) 20 (D) 22

Gold number of a lyophilic sol is such property that:

(A) The larger its value, the greater is the peptising power
(B) The lower its value, the greatenis the peptising power
(C) The lower its value, the greateris the protecting power
(D) The larger its value, the greater is the protecting power ] X

[

For the coagulation of 200 mL of As,S, solution, 10 mL of 1 M NaCl is required. What is the coagulating
value of NaCl.

(A) 200 (B) 100 (C) 50 (D) 25
At CMC, the surfactant molecules : :

(A) Decomposes (B) Become completely soluble
(C) Associate (D) Dissociate

Which of the following ions will be most effective in coagulating the As,S, sol :
{(A) Fe* (B) Ba** (C) CI- (D) Poi*

Coagulation value of the electrolytes AICI, and NaCl for As,S sol are 0.093 and 52 repectively. How many

times AICI, has greater coagulating power than NaCl.
(A)930 (B) 520 i (C)560 (D) None of these




1.1

11.142

11.13

11.14

11.15

11.16

5 Wh

i : v chemisorption.
& cThotolhving s wroniq .f hysisorption is greater than t:‘at:;ciﬁc
(A) Enthalpy (numerical value) of p . _unis highly s :
éB; Phygis?:;tion is not very specific but Ch?mf:;?::;tures. t
(C) Chemisorption takes place at relatively high are formed on the adsorbent.
(D) In physisorption generally multi-molecular layers
nween the dispersed phase

ion be
attraction b n the dispersed

Select correct statement (s) : !
h there is a strond ttraction betwee

(A) hydrophilic colloid is a colloid in whic . : ckof @
(B) hydrophobic colloid is a colioid in which there is a la
phase and water
(C) hydrophobic sols are often formed Wi
or a supersaturated solution J r e
(D) all of the above ; 3 thet ‘
bin so that goldjgns 1

: i a chemical reaction y
hen a solid crystallises rapidly from ; (

' ire haemoglo
Gold number of haemoglobin is 0.03. Hence, 100 mL of gold sol will requ
coagulated by 10 mL of 10% NaCl solution : D)3 mg
(A) 0.03 mg (B) 30 mg (C) 0.30 mg \ \

icsols ? 11.22

Which one of the following statements is false for hydrophil
(A) They do not require electrolytes for stability

(B) Their coagulation is reversible

(C) Their viscosity is of the order of that of water : :
(D) Their surface tension is usually lower than that of dispersionmedium.

Oil soluble dye is mixed with water in oil emulsion. Then ‘ .
(A) Dispersion medium is coloured (B) Differentphase is coloure

(C) Both coloured (D) None isscoloured A
b

Which of the following can adsorb larger volume of hydrogen gas _ 3 11.23

(A) Cailoidal solution of palladium (B) Finely divided nickel
(C) Finely divided platinum (D) Colloidal Fe(CH),.

Consider the following statements‘and arrange in the order of true/faise as given in the codes)

S. : Colour of a colloidal soluticn:depends upon the size and shape of soi particles.

1
S : Brownian motion is due to continuous bombardment of sol particles by molecules of disperson mediin

2
S, : When negatively charged smoke comes in contact with positively charged clouds, rain fall takes placé

3
S, : For a positive sol, flocculation values are in the order NaCl > K,80, > Na PO, > K [Fe(CN),.

(A)TTTT A, (B)FTFF (C) TFTF (D) FFFE

11.2¢

SECTION - [i : MULTIPLE CORRECT ANSWER TYPE f b

AT

11.18

The correct statement(s) pertaining to the adsorption of a gas on a solid surface is/are:

(A) Adsorption is always exothermic :
(B) Physisorption may transform into chemisorption at high temperature 3
(C) Physisorption increases with increasing temperature but chemisorption decreases with increasi I'

temperature
(D) Chemisorption is more exothermic than physisorption, however it is very slow due to higher ene ayol S|
activation. Aok it

In the aqueous solution of soaps above CMC (Critical Micelle Concentration) :
(A) The cations assoicate to form the aggregates.

(B) The anions associate to form the clusters of colloidal dimension

(C) The polar ends forming the clusters are directed towards water

(D) The non polar (Hydrocarbon) ends are directed towards water
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