Physical Chemistry Questions

Solid Lead nitrate is dissolved in 1 litre of water. The solution
was found to boil at 100.15°C. When 0.2 mol of NaCl is added to
the resulting solution, it was observed that the solution froze at
—0.8°C. The solubility product of PbCl, formed is x10-°
at 298K. (Nearest integer) Given : K, = 0.5K kgmol-Tand K; = 1.8
kg mol~T. Assume molality to be equal to molarity in all cases.
[29-Jan-2023 Shift 1]




PMgs’waL cmm’ustrg RUEStLONS

We have three aqueous solutions of NaCl labelledas' A", 'B'and’
C ' with concentration 0.1M, 0.01M & 0.001M, respectively. The

value of van t' Hoff factor (i) for these solutions will be in the
order.

[1-Feb-2024 Shift 1]
Options:
A.1A<IB<iC
B.IA<IC<IB
C.iIA=iB=iC
D.IA>IB>IC



PMgs’waL chemistrg RUEStLONS

Two liquids X and Y form an ideal solution. At 300K , vapour
pressure of the solution containing Tmol of X and 3mol of Y is
550mmHg. At the same temperature, if 1 mol of Y is further added
to this solution, vapour pressure of the solution increases by .
10mmHg. Vapour pressure (in mmH g ) of Xand Y in their pure
states will be, respectively:

A. 300 and 400

B. 400 and 600

C. 500 and 600

D. 200 and 300



PMgs’waL cmm’ustrg RUEStLONS

A 5.25% solution of a substance is isotonic with a 1.5% solution of

urea (molar mass = 60gmol—1) in the same solvent. If the densities of

both the solutions are assumed to be equal to 1.0gcm—3, molar mass
of the substance will be



PMgs’waL cmm’ustrg RUEStLONS

80 mole percent of MgCl, is dissociated in aqueous solution. The
vapour pressure of 1.0 molal aqueous solution of MgCl, at 38-C is
mmHg. (Nearest integer)

Given : Vapour pressure of water at 38oC is 50 mm Hg.
[12-Apr-2023 shift 1]




PMgs’waL cmm’ustrg RUEStLONS

[t the boiling points of two solvents X and Y (having same molecular weights)
are In the ratio 2 : 1 and their enthalpy ot vaporizations are in the ratio 1 : 2,
then the boiling point elevation constant of X 1s m times the boiling point
elevation constant ot Y . The value of m is (nearest integer)

[8-Apr-2023 shift 2]




PMgs’waL cmmistrg RUEStLONS

The vapour pressure vs. temperature curve for a solution solvent
system is shown below: The boiling point of the solvent is Je




PMgs’waL cmm’ustrg RUEStLONS

The number of pairs of the solution having the same value of the osmotic
pressure from the following is

(Assume 100\% lonization)

A. 0.500MC,H, OH(aq) and 0.25M KBr(aq)

B. 0.100M R, [Fe(CN),] (aq) and 0.100M FeSO,(NH,),S0O (aq)
C. 0.06MR,[Fe(CN),J(aq) and 0.25M NaCl (aq)

D. 0.15M NaCl(aq) and 0.1MBaCl,(aq)

E. 0.02M RCl . MgCl,.6H20(aq) and 0.05M KCl(aq)
[25-Jan-2023 Shift 2]



PMgs’waL cmmistrg RUEStLONS

The freezing point depression of a 0.1 m aqueous solution of a monobasic weak
acid HA 1s 0.20 °C. The dissociation constant for the acid 1s
Given: (H,O) = 1.8 K kg mol™', molality = molarity



PMgs’waL cmmistrg RUEStLONS

[t a, 1s denoted as the Bohr radius of hydrogen atom, then what 1s
the de-Broglie wavelength (A) ot the electron present in the second
orbit of hydrogen atom? [n : any integer |



Most effective Physical Chemistry Questions

For electronsin'2s'and'2 p ' orbitals, the orbital angular momentum values,
respectively are



PMgs’waL cmmistrg RUEStLONS

Number of spectral lines obtained in He*spectra, when an electron makes
transition from fifth excited state to first excited state will be



Phgs’wm cmm’ustrg RUEStLONS

[f wavelength of the first line of the Paschen series of hydrogen atom
1s 720 nm, then the wavelength of the second line of this series 1s
nm



Plf\gs’wm C/mm’ustrg RUESELONS

The number of s-electrons present in an ion with 55 protons in its
unipositive state 1s



PMgs’waL cmm’ustrg RUEStLONS

The wave function (W) of 2 s 1s given by

%s - oﬂ/(,\“ > ’(X/MO

At r=r,, radial node is formed. Thus, r,in terms ot a,
[30-Jan-2023 Shift 2]

The number of electrons in the orbitals of sub-shell of n = 4 are
A. 10 = a0

B. r0 = 4a0

C. ro =a0o2

D. r0 = 2a




Most effective Physical Chemistry Questions

Which one of the following sets of 1ons represents a collection of
1soelectronic species?

[1-Feb-2023 Shift 2]

Options:

A. L1, Na®, Mg*", Ca*".

B. Ba®*, Sr**, K*, Ca**

C.CN37, 027, F—, S*~

D. K+, Cl7, Ca**, Sc**



PMgs’waL cmmistrg RUEStLONS

[t the radius of the 3rdBohr's orbit of hydrogen atom is r3 and theradius of
4thBohr's orbit 1s r4. Then :
[26-Jun-2022-Shift-1]

0&) Y\A( :ﬂ’Yg ) Y"‘r 'Vé @Y



Plf\gs’wm C/mm’ustrg RUESELONS

The number of radial and angular nodes in 4d orbital are, respectively



PMgs’waL cmmistrg RUEStLONS

[t the uncertainty in velocity and position of a minute particle in space are,
2.4x 107?%(ms™') and 1077(m) respectively. The mass of the particle in g
1s___ (Nearest integer)

(Given : h = 6.626 X 107%*Js )



PMgs’waL cmmistrg RUEStLONS

If the work function of a metal 1s 6.63 X 107!°J, the maximum
wavelength of the photon required to remove a photoelectron from
the metal 1s___ nm. (Nearest integer)

[Given: h = 6.63 X 107°*Js, and ¢ = 8 X 108ms™ ']
[28-Jun-2022-Shift-1]



PMgs’waL cmm’ustrg RUEStLONS

For a reaction, N 05 a QN@&-\-}{)_ O&

In a constant volume container, no products were present initially. The final
pressure of the system when 50% of reaction gets completed 1s

A. 5/2 times of initial pressure
B. 7/2times of initial pressure
C. 7/4times of initial pressure
D. 5 times ot 1nitial pressure



PMgs’waL cmmistrg RUEStLONS

N
Rate law for a reaction between A and B 1s given Y = KEP{J A EBJ

[t concentration of A 1s doubled and concentration of B is halved from their
initial value, the ratio of new rate of reaction to the initial rate ot reaction



PMgs’waL cmmistrg RUEStLONS

Halt life of zero order reaction A gives Products 1s 1 hour, when initial
concentration of reactant is 2 mol/L . The time required to decrease
concentration of A from 0.50 to 0.25 mol/L 1s



PMgs’waL cmmistrg RUEStLONS

The rate of first order reaction 1s 0.04moll."' s~ at 10 minutes and
0.08moll." s~ ! at 20 minutes after initiation. Half life of the reaction
1S minutes. (Gilven log2 = 0.3010, log3 = 0.4771)




PMgs’waL cmmistrg RUEStLONS

NO, required for a reaction is produced by decomposition of N,O,

in CCl, as by equation 2N,O,(g) — 4NO,(g) + O,(g)

The initial concentration of’ N,O, is 3molLL.™! and it 1s 2.75molLL.™" after 30
minutes. The rate of formation ot NO, 1s x X 107’molLL.™' min™!, value

of X 1s




Phgs’wm cmm’ustrg RUEStLONS

Integrated rate law equation for a first order gas phase reaction is
given by (where P, 1s initial pressure and P, 1s total pressure at time t)



Phgs’wm cmm’ustrg RUEStLONS

r = k[ A7 for a reaction, 50% of A 1s decomposed 1n 120 minutes. The
time taken for 90% decomposition of" A is minutes



Phgs’wm cmm’ustrg RUEStLONS

The ratio of 14C/12C in a piece of wood is 1/8 part that of
atmosphere. It halt life of 14C 1s 5730 years, the age of wood sample
1S ..... years.



PMgs’waL cmm’ustrg RUEStLONS

The number of correct statement/s from the following is____

A. Larger the activation energy, smaller 1s the value of the rate constant.
B. The higher is the activation energy, higher is the value ot the
temperature coetticient.

C. At lower temperatures, increase In temperature causes more

change 1n the value of k than at higher temperature.

D. A plot of In k vs 1/7T is a straight line with slope equal to —E a/R
[24-Jan-2023 Shift 1]



Ph 5s’wat chemlstrg RUeEsStlons

The specitic conductance of 0.0025M acetic acid 1s 5 X 107°Scm™! at a certain
temperature. The dissociation constant of acetic acid 1s X1077,
Consider limiting molar conductivity of CH, COOH as 400 Scm*mol™!




PMgs’waL cmm’ustrg RUEStLONS

For lead storage battery pick the correct statements

A. During charging of battery, PbSO4

on anode 1s converted into PbO2

B. During charging of battery, PbSO4:

on cathode 1s converted into PbO2

C. Lead storage battery consists of grid of lead packed with PbO2
as anode

D. Lead storage battery has ~38% solution ot sulphuric acid as an
electrolyte Choose the correct answer from the options given below:
[12-Apr-2023 shift 1]



PMgs’waL cmmistrg RUEStLONS

The resistance of a conductivity cell containing 0.01M KCl solution at

298K 1s 1750€2. It the conductivity of 0.01M KCI solution at 298K is

0.152 X 107°Scm™', then the cell constant of the conductivity cell 1s
X107%cm™!



Most effective Physical Chemistry Questions

A solution of Fe2(S0,), 1s electrolyzed for ' x ' min with a current of 1.5A
to deposit 0.3482¢g of Fe. The value of x 1s [nearest integer ]
Given : 1F = 96500C mol™' Atomic mass of Fe = 56gmol™"



Most effective Physical Chemistry Questions

The amount of charge in I (Faraday) required to obtain one mole of iron
from Fe304
1S . (Nearest Integer)




Most effective Physical Chemistry Questions

Potassium chlorate 1s prepared by
electrolysis of KCI in basic solution as
shown by following equation.

60H™ + CI~ — ClO,~ + 8H,O + 6e~
A current of x A has to be passed for
10h to produce 10.0g of potassium
chlorate. the value of x 1s

(Nearest integer)

(Molar mass of K Cl1 O3 = 122.6g mol™'
F =96500C )

[20 Jul 2021 Shift 27

o



Most effective Physical Chemistry Questions

Consider the following cell reaction,
Cd(s) + Hg,SO,(s) +95H,0(1) =
CdSO,.95H,0(s) + 2 Hg(1)

The value ot Ecell® is 4.315V at 25°C.
If AH® = —825.2 kJ mol™!, the standard
entropy change AS° in JK™'is....
(Nearest integer)

[Given, Faraday constant =
96487Cmol—1]



Most effective Physical Chemistry Questions

108g of silver (molar mass 108
gmol™') 1s deposited at cathode
from AgNO, (aq) solution by a
certain quantity of electricity.
The volume (in L) of oxygen
gas produced at 273K and 1 bar
pressure from water by the
same quantity of electricity 1s



Most effective Physical Chemistry Questions

For a certain reaction at
300K, K = 10, then AG” for
the same reaction 1s

X107! kJmol~™'. (Given R =
8.314JK™'mol™")




Most effective Physical Chemistry Questions

One mole of an 1deal gas at 350K 1s
in a 2.0L vessel of thermally
conducting walls, which are in
contact with the surroundings. It
undergoes 1sothermal reversible
expanslon from 2.0L to 3.0L against
a constant pressure of 4 atm. The
change 1n entropy of the
surroundings (AS) is JR™!




Most effective Physical Chemistry Questions

30.4 kJ ot heat is required to
melt one mole of sodium
chloride and the entropy change
at the melting point 1s
28.4JK™'mol~'at 1 atm. The
melting point of sodium chloride
1s K. (Nearest Integer)
[15-Apr-2023 shift 1]




Most effective Physical Chemistry Questions

The pH of a 0.01 M weak acid 1s
found to be 5. Now the acid
solution 1s diluted with excess of
water so that the pH of the
solution changes to 6 .

The new concentration ot the
diluted weak acid 1s given as . The
value of

1S (nearest integer)



Most effective Physical Chemistry Questions

One litre bufter solution was
prepared by adding 0.10 mol each of
and 1n delonised water. The change
in pH on addition of 0.05 mol of

HCI to the above
solution 1s



Most effective Physical Chemistry Questions

For the reaction N,O, (g) =
2NO,(g), Rp = 0.492atm at 300RK. Kc
for the reaction at same temperature
1S X 1072



Ph 551@0& chemistrg RUEStLONS

Ksp for Cr(OH)z is (1.6 x 107%% What is

the molar solubility of this salt in OYCO"D& %Q{Sﬂ'-\-goﬁ’

water? .

Options: Kg _3g. (3 Q>

A. V5x1.8x 10730 p g”r

B. (1.8x10739)/27 / _ g1

C. V(1.6x1073%27 a0

D. \/é x 1.6 x 1{)-33 a“fﬁ — Lw/
g = \ bx1075°

N7



Ph 551@0& cl/\em’ustrg RUEStLONS

The solubility of CdSO,4 in water is 8.0 x 10™* mol L. Its solubility in
0.01M H,SO4 solution is ........ x107° mol L.



Ph 551@0& cl/lem’ustrg RUEStLONS

For the reaction X,Y(g) = Xa(g) +
%Y2(g), the equation representing
correct relationship between
degree of dissociation (x) and Kp
IS




Ph 551@0& chemistrg RUEStLONS

The pH of a 0.01 M weak acid is
found to be 5. Now the acid
solution is diluted with excess of
water so that the pH changes to 6.

The new concentration is x x
10~*M. Find x.



Ph 551@0& C/hemis‘crg RuUestlons

The pH of a 0.01 M weak acid is
found to be 5. Now the acid
solution is diluted with excess of
water so that the pH changes to 6.

The new concentration is x x
10~*M. Find x.



Ph 551@0& cl/lem’ustrg RUEStLONS

The pH of ammonium phosphate
solution, if pKa of phosphoric acid
and pKb of ammonium hydroxide
are 5.23 and 4.75 respectively, is



Ph 551@0& chemistrg RUEStLONS

One litre buffer solution was
prepared by adding 0.10
mol each of NHz and NH4Cl
in deionised water. The
change in pH on addition of
0.05 mol of HCl is

x1072.




Ph 551@0& cl/lem’ustrg RUEStLONS

The number of moles of NH; that
must be added to 2L of 0.80M
AgNOs to reduce [Ag*] to 5.0x1073M
IS :

[Kformation for [Ag(NHs).]* =
1.0x108]




Ph 5s’wat chemistrg RUEStLONS

Consider the equilibrium: CO(g) + 3H,(g) = CHa(g) + H.O(g)

If pressure increases by two fold at constant temperature:

(A) Concentration of reactants and products increases

(B) Equilibrium will shift in forward direction

(C) Equilibrium constant increases

(D) Equilibrium constant remains unchanged as concentration of reactant
and product remain same




Ph 551@0& cl/\em’ustrg RUEStLONS

An analyst wants to convert 1L HC| of pH =1 to pH = 2. Volume of water
needed is mL.




Ph 551@0& chemistrg RUEStLONS

If equal volumes of AB, and XY (both are salts) aqueous solutions are mixed,
which of the following combination will give a precipitate of AY, at 300 K
?(Given at 300 K ) for AY2 =5.2 X 10/



Ph 551@0& chemistrg RUEStLONS

In aqueous solution the
ionization constants for carbonic
acid are K; =4.2x1077 and K, =
4.8x107". For a saturated 0.034M
solution, select correct

statement:

A. [CO3*"] =0.034M
B. :CO32_: > [HCO37]
C. [H*] = [HCO;57]

D. [H*] = 2[COs*]




Ph 5s’wat chemistrg RUEStLONS

The molar conductance of an infinitely
dilute solution of ammonium chloride was
found to be 185 Scm?2 /mol and the ionic
conductance of hydroxyl and chloride ions
are 70 SCm?/mol respectively. If molar
conductance of 0.02 M solution of
ammonium hydroxide is 85.5 S cm?/mol , its
degree of dissociation is given by X x 10

1 The value of Xis . (Nearest
integer)




Ph 551@0& chemistrg RUEStLONS

An aqueous solution of HC| with pH 1.0 is diluted by adding equal
volume of water (ignoring dissociation of water). The pH of HCI
solution would

Options:

A. increaseto 1.3

B. reduce to 0.5

C. increaseto 2

D. remain same



500 J of energy is transferred as heat to 0.5 mol of Argon gas at 298 K and 1.00
atm. The final temperature and change in internal energy are:

Ph 5s’wat chemistrg RUEStLONS

Given: R=8.3 J K" mol™
Options:

A.

368 K and 500 J

B. 348 Kand 300
C.
D. 378 Kand 500 J

378 K and 300 J



Ph 551@0& cl/lem’ustrg RUEStLONS

One mole of ideal gas expands
isothermally and reversibly from
10dm?3 to 20dm? at 300 K. Find AU, q
and w.

Given: R=8.3JK'mol™ In2=0.693



Ph 551@0& chemistrg RUEStLONS

Consider the data:

Heat of formation of CO,(g) = -393.5 kJ mol™

Heat of formation of H,O(l) = -286.0 kJ mol™

Heat of combustion of benzene = -3267.0 kJ mol™
Heat of formation of benzene is kJ mol™.




Ph 551@0& cl/lem’ustrg RUEStLONS

For reaction A = B at 298K, find log K.
Given: AH® = -54.07 kJ mol™, AS® = 10 JK"'mol™" (2.303 x 8.314 x 298 = 5705)



Ph 551@0& chemistrg RUEStLONS

An endothermic reaction is non-spontaneous at freezing point but
spontaneous at boiling point. Choose correct option for AH and AS.
A. Both AH and AS are (-ve)
B. AH s (+ve) but ASis (-ve)
C. AHis (-ve) but AS is (+ve)
D. Both AH and AS are (+ve)



Ph 5s’wat chemistrg RUEStLONS

Two vessels A and B connected via stopcock. Vessel A filled with gas. After
opening stopcock, gas expands and no temperature change observed. Which
statement is true?

Options:

A. dg#0

B. The pressure in vessel B before opening was zero

C. dw=#0

D. dU=#0



Ph 551@0& chemistrg RUEStLONS

Resonance in X,Y can be represented as X=X + %2Y=Y - X,Y
AHf(X2Y) = 80 k) mol~". Find magnitude of resonance energy.
Given: Bond energies X=X=940, X=X=410, Y=Y=500, X=Y=602 kJ mol™



Ph 5s’wat chemistrg RUEStLONS

Given -

HCl(g) + 10H,0(l) - HCI-10H,0, AH = -69.01 kJ mol™
HCl(g) + 40H,0(l) > HCI-40H,0, AH =-72.79 kJ mol™
Which of the following is correct?

A. Heat of dilution = 3.78 kJ mol™

B. Dissolution is endothermic

C. Heat of solution depends on amount of solvent
D. Heat of formation represented by both




Ph 551@0& chemistrg RUEStLONS

Liquid in thermally insulated closed
vessel at 25°C is mechanically stirred
from outside. Correct option for
thermodynamic parameters?
Options:

A.

AU=0,q<0,w>0

B. AU>0,9g=0,w>0
C.
D. AU<O,qg=0,w>0

AU=0,g=0,w=0



Ph gs’waL C/l/\em’ustrg RUESELONS

Arrange work done in order of magnitude for
Processes at constant temperature using PV
graphs.

(a) {u.r,e,er.me for expansion in infinite stages.

(b) ]w Sa—— for expansion in single stage.

(€) | Wieversible for compression in infinite stages.

(d) |Wireversible | for compression in single stage.




Ph 5s'wat chemi,strg RUESELONS

An ideal gas undergoes a cyclic
transformation starting from the
point A and coming back to the
same point by tracing the path
A—->B—->C—->D—-A as shown in the
three cases above. Choose the
correct option regarding AU :

3 95
Vidni) == [=====%




Ph 551@0& cl/lem’ustrg RUEStLONS

Hydration energies of K* and Cl~ are —x and -y kJ/mol. Lattice energy
of KCl is =z kJ/mol. Heat of solution of KCl is:



Ph 551@0& cl/lem’ustrg RUEStLONS

0.3g ethane combustion at 27°C in bomb calorimeter. Temperature
rises by 0.5°C. Heat capacity = 20 kJ K™'. Heat evolved at constant
pressure is kJ mol™.
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