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At 300 K, ozone is fifty percent dissociated. The
standard free energy change at this

temperature and 1 atm pressure i1s (=) J mol
(Nearest integer)

|Given: In 1.35=03and R=8.3J K ' mol ']






The standard entropy change for the reaction
4Fe(s) + 30,(g) > 2Fe,0,(s) 1s =550 JK' at
298 K.

| Given : The standard enthalpy change for the
reaction i1s —165 kJ mol™]. The temperature in K
at which the reaction attains equilibrium 1s
. (Nearest Integer)







3 At 25°C and 1 atm pressure, the enthalpy of

combustion of benzene (1) and acetylene (g) are

a5 C
—-3268 kJ mgl;' and —1300 kJ mol™, respectively. afm ,
3 hange in  cnthalpy  for the reaction  AHeemw GH (1) = —3268KImd
- 1
@ — CeHe(l), 15 @ﬁbomb Cq_@@ - _)3¢o/<7md

(A) + 324 kJ mol (B) +632 kJ mol

©)62kmol! (D) -T2k mol’ A, = FAMoms ot — Mamo ik,
= - : 2 ] e
maim Q03 ] ,3(_/300) (3?68)
= ~ 9700 +3363







4 For complete combustion of methanol

0 T=300k
6@‘@“%02(9—*@*{%/ Q= —7F2 kima” = U
the amount of heat produced as measured by éom@ AL
calorimeter is 726 kJ mol ' at 27°C. The enthalpy
of combustionmti;\; —x kJ mg]ilj DH= o0 -l-anﬂR_T
where x 1s . (Nearest integer) AH= —336 +[_TQL] 2314 |30
(v

(Givcn:R=8JK'lmol") (~%) @Q}FY@J gz
U






ch4
5. @ 1S an important transportation fuel. When 100

g CNG 1s mixed with 208 oxygen in vehicles, it (}u am QOZZJ
lcads to the formation of CO, and H,O and “-¥

—

produces large quantity of heat during this

combustion, then the amount of carbon dioxide,

produced in grams is_? . [ncarest integer]

| Assume CNG to be methane|



ol O, — [mele (O,
éfm L imets €0, ”‘*j]'“k
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A fish swimming in water body when taken out from the water
body is covered with a film of water of weight 36 g. When it is
subjected to cooking at 100°C, then the internal energy for
vaporization in kd mol-'is _. [nearest integer]

[Assume steam to be an ideal gas. Given AvapHS for water at 373 K
and 1 bar is 41.1 kd mol-1; R = 8.31 JK-1mol-1] jﬂf






40° of HI undergoes decomposition to H, and I, at

300 K. AG™ for this decompostion reaction at onc

atmosphere pressure 1s J mol ', [nearest

integer |
(Use R=831JK ' mol';log2=0.3010.In 10 =
2.3,log3=0.477)






List-1 List-11

(A) |Spontancous pmccss/?{]] AH <0

(B) | Process with AP =4, | (II) AG;p <0

(C) | AHyuaction | (IIl) Isothermal  and

[ / A’isnbaric process

(D) EW (IV) [Bond ecnergies of
molecules in reactants] -
| Bond energies of
product molecules

Choose the correct answer from the options given below:

(B) (A)

(IT). (B)

(A)— (111, (B) - (I1), (C) -
_ (). (C) -
C)(A) - (II). (B) (I (C) - (1. (D
(©) (A) - (1), B (), (©) - (1). (D)

(IV), (D) - (D)
").@_0,
—(1V)

tﬁm}— (1), (B) = (I), (C) = (I11), (D) = (IV)

09 aum 2022,
a2

o m 0RO

Q)!?Tﬂi[a/\imc?oo?/






When 5 moles of He gas expand isothermally and

. . . = — v
reversibly at 300 K from 10 litre to 20 litre, the W= —NRT Yy

magnitude of the maximum work obtained is

J. [nearest integer| (Given: R = 8.3 ] K'mol" and

10g2-{}.3{119ffel : QOQU

He (ldeot) M=5mle =
3othugoma) enp
Ress
T=300k
\J,= 1o}
N, 90!







10 40 L of an ideal gas is allowed to expand

. isothermally into vacuum until the total volume is
20 L. The amount of heat absorbed in this 3
— You
expansion is L atm. q=" dL= &%—\-
Tdood Gon V1= 44 I b AU= CL/:H“?/J‘O
- ot Z 5 Q \
% ‘UY\. ¢ ~ k —.‘% -—})/B
e et =0 ,
o) ooy
V=204 U={v 2=0
\,Q:.-' M(Vg\'\,j AU:O






1. For combustion of one mole of magnesium in an

open container at 300 K and | bar pressure, AcH® me QOZﬂ

= —601.70 kJ mol '_the magnitude of change in
internal energy for the reaction is kJ.
(Nearest integer)

(Given: R=83JK"' moI*')/_\

@101(33__4 @Q'@ S SH= —601F0 kImdL”
= AV="7

01>en cont aumese

\m&e Mj— Qn(a = O
00k,

b,

_l=-
L X



_ -] 8-3l4> <
—6ol-#0 KT = &L —I—( 9\>(
\W




12.

17.0 g of NH; completely vapourises at — 33.42°C
and 1 bar pressure and the enthalpy change in the
process is 23.4 kJ mol'. The enthalpy change for
the vapourisation of 85 g of NH; under the same

conditions 1s






2.2 g of nitrous oxide (N,O) gas is cooled at a

13.

constant pressure of 1 atm from 310 K to 270 K

causing the compression of the gas from 217.1 mL to

167.75 mL. The change in internal energy of the

proccss,J . The valuc of 'x"is .
[ncarest integer| ['/II@L‘TYWI/Y\ J
v
(Given: atomic mass of N = 14 g mol ' and of O

—

=16 g mol .

Molar heat capacity of N,O is 100 JK ' mol ")
—f
\Gm looTk 'md|

NY lo (P

33

L=270 k
@mtwm
= Q13 Im(
= 16735 enl_

T=3\0 K
il } ool






14. The enthalpy of combustion of propane, graphite
and dihydrogen at 298 K are: —2220.0 kJ mol ', —
393.5 kJ mol ' and —285.8 kJ mol ' respectively.
The magnitude enthalpy of formation of propane

(CsHg) is......... kJ mol '. (Nearest integer)






15.

While performing a thermodynamics experiment,
a student made the following observations,

HCI + NaOH — NaCl + H,O AH =-57.3 kJ mol !
CH,COOH + NaOH — CH,COONa + H,0
AH = -55.3 kJ mol™*

The cnthalpy of ionization of CH,COOH as
calculated by the student is kJ mol .






16.

2.4 g coal is burnt in a bomb calorimeter in excess
of oxygen at 298 K and 1 atm pressure.

The temperature of the calorimeter rises from
298 K to 300 K. The enthalpy change during the
combustion of coal is — x kJ mol™". The value of x

1S . (Nearest Integer)

(Given : Heat capacity of bomb calorimeter 20.0 kJ

K ' . Assume coal to be pure carbon)






For the reaction

Y entn (e

AU = -59.6 k] mol ' at 27°C.

The enthalpy change for the above reaction 1s (-)

5_’-'7 kJ mol [nearest integer] Given : R = 8314
K mol™. - A= &y + ONgRT

= —5% @J‘ *"La '}xaemxam

IS







ke go»
18. The molar heat capacity for an 1deal gas at constant Cfm = 0o- 785 J/K/m"Q

pressure is 20.785 J K'mol'. The change 1n A= 50007

internal energy is(S(}O(LJ‘upnn heating it from T =300k
300K to 500K. The number of moles of the gas at Q;

@nstant E’Dlumﬁs ~_ [Nearest integer]| ,=500k
: fy'\ =0
(Given: R=8.314J K" mol ™) @ ~

[Jermoin)



Cpm— Com =R

C;Dm" R: Com
Q0-785-834 = @/

de—_ﬁCvmd T

/




19.

A gas (Molar mass = 280 g mol ') was burnt in
excess O, 1n a constant volume calorimeter and
during combustion the temperature of calorimeter
increased from 298.0 K to 298.45 K. If the heat
capacity of calorimeter is 2.5 kJ K™' and enthalpy
of combustion of gas is 9 kJ mol™' then amount of

gas burnt 1s g. (Nearest Integer)

J






20 Which of the following relation is not correct ?
AH=AU-PAV  (B) AU=q+ W Qruck

(C) AS,, +4S,,,20 (D) AG=AH-TAS

dit= AU ~db V)
ODH = HLU+ PN

(g mowr | Qoaa.
W







21 Among the following the number of state variable

1S J_

Internal energy (U) v

Volume &/

Heat (q) »
Enthalpy (H) ./

N @@ Moum Qoaaj







22,

When 600 mL of 0.2 M HNO; is mixed with
400 mL of 0.1M NaOH solution in a flask, the rise

in temperature of the flask is x 10 °C.

(Enthalpy of neutralisation = 57 kJ mol™” and

Specific heat of water =4.2 ] K g'l)

(Neglect heat capacity of flask)






23.

Given below are two statements : one is labelled as

Assertion A and the other is labelled as Reason R

Assertion A : The reduction of a metal oxide is easier if the metal
formed is in liquid state than solid state.

Reason R : The value of AG- becomes more on negative side as
entropy is higher in liquid state than solid state.

In the light of the above statements. Choose the most appropriate
answer from the options given below

Both A and R are correct and R is the correct explanation of A
Both A and R are correct but R is not the correct explanation of A
A is correct but R is not correct

A is not correct but R is correct

ocpwp






24,

In thermodynamics, the P — V work done is given by
w=— [ dV Pex.
For a system undergoing a particular process, the work done is,

3 jdlf’ ( RT a }
W= V—b V2
This equation is applicable to a

(A) system that satisfies the van der Waals equation of state.
(B) process that is reversible and isothermal.

(C) process that is reversible and adiabatic.
(D) process that is irreversible and at constant pressure.






25.

Tin is obtained from cassilerile by reduclion with coke. Use the dala given below lo determine lhe
minimum temperature (in K) at which the reduction of cassiterite by coke would take place.

At 298 K: ArH(SnO,(s)) = -581.0 kJ mol™!, ArH%(COz(g)) = =394.0 kJ mol',

59(Sn0z(s)) = 56.0 J K 'mol™?, 5%Sn(s)) = 52.0] K~ 'mol™",

S9(C(s)) = 6.0 J K-'mol1, S9CO2(g)) = 210.0 J K-'mol-.

Assume that the enthalpies and the entropies are temperature independent.






4

2 6. For the reaction, X(s) | Y(s) + Z(g), the plot of In % versus 10 is given below (in solid line), where

P

pZis the pressure (in bar) of the gas Z at temperature T and p°= 1 bar.

l Pz

"pe

/\ 10 12 104 (K_l)
: : & T
(]
(Given, ainis) = - A: , where the equilibrium constant, K = % and the gas constant, R = 8.314 J K~
p

4

The value of standard enthalpy, AH® (in kJ mol-') for the given reactionis ___.

mol)






27. The value of AS® (in J K-' mol') for the given reaction, at 1000 Kis .






An ideal gas undergoes a reversible isothermal expansion from state | to state Il followed by a
28. reversible adiabatic expansion from state Il to state lll. The correct plot(s) representing the changes

from state | to state lll is(are)

(p: pressure, V: volume, T: temperature, H: enthalpy, S: entropy)

) I

p
(A 1 B m .

Il I

(&) (D)
' I I

W







2 9 . For the following reaction
CHa(g) + Clo(g) — 9™ CH3CI(g) + HCI(g)

the correct statement is

(A) Initiation step is exothermic with AH® = —58 kcal mol-'.

(B) Propagation step involving CH3 formation is exothermic with AH® = -2 kcal mol-!

(C) Propagation step involving CH3Cl formation is endothermic with AH® = +27 kcal mol-!
(D) the reaction is exothermic with AH® = =25 kcal mol-'.

The amount of energy required to break a bond is same as the amount of energy released when the same
bond is formed. In gaseous state, the enrgy required for hololytic cleavage of a bond is called Bond
Dissociation Energy(BDE) or Bond Strength. BDE is affected by s-character of the bond and the stability of
the radicals formed. Shorter bonds typically stronger bonds. BDEs for some bonds are given below:

MY . .
HiC-H(@ — HC(g) * H(g) AH®=105kcal mol”
ci—Cl(g) —= Ci%g) + CI(g) AH°=58kcal mor
HiC-Clg) —= HiClg) + Ci'(g) AH°=85kcal mol”

H-Cl(g) — H%9 *+ i@ AH°=103 kcal mor

For the following reaction

ligh
CH.(g) + Cly(g) == CH;Cl(g) + HCI(g)
the correct statement is






30.

One mole of an ideal gas at 900 K, undergoes two reversible processes, | followed by Il, as shown

below. If the work done by the gas in the two processes are same, the value of In Y3 is :

V2
2250 -}
v K
= (K)
450-}
{p."v.'} {p-i'v-i]
S(J K! mol!)

(U: internal energy, S: entropy, p: pressure, V: volume, R: gas constant)

(Given: molar heat capacity at constant volume, Cvm of the gas is g R)






31 « 2 mole of Hg(g) is combusted in a fixed volume bomb calorimeter with excess of Oz at 298 K and 1 atm
into HgO(s). During the reaction, temperature increases from 298.0 K to 312.8 K. If heat capacity of the
bomb calorimeter and enthalpy of formation of Hg(g) are 20.00 kJ K-' and 61.32 kJ mol-' at 298 K,

respectively, the calculated standard molar enthalpy of formation of HgO(s) at 298 K is X kJ mol-'. The
value of |X] is

[Given: Gas constant R = 8. 3 J K-'mol-]
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oin with us in Telegram

TELEGRAM GHANNEL

e t.me/unacademyatoms

COMPLETE NOTES AND LECTURES

e tinyurl.com/unacademyatoms



http://t.me/unacademyatoms
https://tinyurl.com/unacademyatoms

oo India’s BEST Educators Unacademy Subscription

HINDI  PHYSICS

HINDI HINDI

HINDI

Course of 12th syllabus Physics for
JEE Aspirants 2022: Part - |

Evolve Batch Course for Class 12th
JEE Main and Advanced 2022

Enthuse: Class 12th for JEE Main
and Advanced 2022

Mega Batch Course for Class 12th
JEE Main and Advanced 2022

Final Rapid Revision Batch for JEE
Main 2021

Igneous Batch for JEE Advanced &
Olympiads 2021

Lesson 1+ Apr 2, 202112:30 PM

Starts on Apr 7 Starts on Apr 6 Starts on Apr 14 Starts on Apr 6

Started on Jul 7

Anupam Gupta and 2 more D C Pandey

Narendra Avasthi and 1 more Amarnath Anand and 2 more Manoj Chauhan and 2 more

Nishant Vora and 1 more

If you want to be the BEST

alconcace - .

“Learn” from the BEST ane pnoaLems oA @
HEMI Y ORGANIC

incierstanding Phys

U ics
JEE Main & Advanced

MECHANICS PHYSICS

FOR JEE (MAIN & ADVANCED)

FOR THE



All-Star Crash Course 3.0 Batch
for JEE Main 2023

(5 Starts November 24

Batch highlights:

» 3-month crash course targeting 2023 JEE Main with all IIT JEE Top
Educators from Unacademy

« Cover the entire syllabus at a quick pace for JEE Main & Advanced

+ Enhance your JEE competitiveness




Early Growth Batch

for Class 11 lIT JEE Main and Advanced 2025

5 November 10 onwards

Batch highlights:

+ Classes by Top Educators who have trained Learners with
single-digit ranks

+ Comprehensive Class 11 and 12 syllabus completion

+ Start early and prepare for JEE effectively

+ Learn from Top online and offline Educators

« Top notch study material prepared by Top Educators

o

Prashant Jain

Piyush Maheshwari

Namo Kaul

Amarnath Anand Nishant Vora
hematics Mathemaobics

Vijay Tripathi Sakshi Ganotra

rristry hemistry

a

o

Mohit Bhargav Ajit Lulla
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All India Test Series

A comprehensive Test Series for
your JEE 2023/2024 preparation

) November 6, 13, 20 and 27

» Physics, Chemistry and Mathematics Mock Tests
« JEE Main pattern test
+ Detailed analysis along with solutions




Wunacademy

N u rtu re B qtc h Prashant Jain Nishant Vora
for IIT JEE Main and Advanced 2024 e e etemeties Hosste

Code: SAKSHI

Batch hlghllg hts: Physics Maestro Physics Maestro

+ Curated by India’'s Top Educators

+ Coverage of Class 11 JEE syllabus
+ Enhance conceptual understanding of JEE Main & JEE
Advanced subjects
« Systematically designed courses
» Strengthen JEE problem-solving ability SakshlVora Megha Khandelwal

Chemistry Maestro Chemistry Maestro



W unacademy

Evolve Batch
for Class 12th JEE Main and Advanced 2023

Code: SAKSHI

USPs of the Batch

+ Top Educators from Unacademy Atoms
+ Complete preparation for class 12th syllabus of JEE Main & Advanced
+ Quick revision, tips & tricks

Nishant Vora Ajit Lulla
Mathematic Maestro Physics Maestro

Sakshi Ganotra Megha Khandelwal

Chemistry Modsinosg

Organic & Inorganic
Chemistry Maestro

e

Prashant Jain Abhilash Sharma

Matherratics Moestro Physics Maestro
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Achiever Batch 2.0

for IIT JEE Main and Advanced 2023 Droppers

Code: SAKSHI

Prashant Jain
Mathematics Maestros Mathematics Maestros

Batch highlights: Ajit Lulla Abhilash Sharma
- Learn from India's Top Educators hipfee pdesting P Moson

+ Coverage of Class 11 & 12 syllabus of JEE

» Deep dive at a conceptual level for JEE Main and JEE Advanced
- Systematic course flow of subjects and related topics

» Strengthening the problem-solving ability of JEE level problems

Sakshi Vora Megha Khandelwal

For more details, contact 8585858585 Chemistry Maestros Chemistry Maestros
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30 months

24 months

12 months

6 months

3 months

IIT JEE subscription

(o] \lohalll PLUS

© India’s Best Educators
& Interactive Live Classes
& Structured Courses & PDFs

& Live Tests & Quizzes

%1,980/mo

¥2,310/mo

¥3,176/mo

34,620/mo

¥5,775/mo
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24 months

18 months

12 months

6 months

IIT JEE subscription

PLUS ICONIC

India's Best Educators
Interactive Live Classes
Structured Courses & PDFs
Live Tests & Quizzes
Personal Coach

Study Planner

¥3,750/mo
¥4,000/mo

4,875/mo

¥5,700/mo

SAKSHI »




