
 

JEE Advanced 2025 Paper 2 - 
Chemistry Solutions 

 

Q1. According to Bohr's model, the highest kinetic energy is associated 
with the electron in the 

(A) First orbit of H atom (B) First orbit of He⁺ (C) Second orbit of He⁺ (D) 
Second orbit of Li²⁺ 

Correct Answer: (B) 

Solution: 

1.​ According to Bohr's model, the kinetic energy of an electron in the 
nth orbit is given by: K.E. = 13.6 × (Z²/n²) eV/atom​
 
2.​ Calculating for each option:​
 
○​ For H atom (Z=1), n=1: K.E. = 13.6 × (1²/1²) = 13.6 eV 
○​ For He⁺ ion (Z=2), n=1: K.E. = 13.6 × (2²/1²) = 54.4 eV 
○​ For He⁺ ion (Z=2), n=2: K.E. = 13.6 × (2²/2²) = 13.6 eV 
○​ For Li²⁺ ion (Z=3), n=2: K.E. = 13.6 × (3²/2²) = 30.6 eV 
3.​ Comparing all values: 54.4 > 30.6 > 13.6​
 
4.​ The highest kinetic energy is for the first orbit of He⁺ ion.​
 

Final Reasoning: Kinetic energy is directly proportional to Z² and inversely 
proportional to n². The first orbit of He⁺ has the highest value. 

 

Q2. In a metal deficient oxide sample, MₓY₂O₄ (M and Y are metals), M is 
present in both +2 and +3 oxidation states and Y is in +3 oxidation state. If 
the fraction of M²⁺ ions present in M is 1/3, the value of X is _____. 

(A) 0.25 (B) 0.33 (C) 0.67 (D) 0.75 

Correct Answer: (D) 
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Solution: 

1.​ Let the formula be MₓY₂O₄ where M exists as M²⁺ and M³⁺ ions.​
 
2.​ Given: Fraction of M²⁺ = 1/3, so fraction of M³⁺ = 2/3 Therefore: M²⁺ = 
X/3 and M³⁺ = 2X/3​
 
3.​ For charge neutrality, total positive charge = total negative charge: 
(2X/3) × 2 + (2X/3) × 3 + 2(+3) + 4(-2) = 0​
 
4.​ Simplifying: (2X/3) + 3(2X/3) + 6 - 8 = 0 2X/3 + 2X - 2 = 0 8X/3 = 2 X = 
6/8 = 3/4 = 0.75​
 

Final Reasoning: Using charge balance in the metal deficient oxide with 
mixed oxidation states, X = 0.75. 

 

Q3. In the following reaction sequence, the major product Q is 

L-Glucose → (i) HI, Δ → P → (ii) Cr₂O₃, 775 K, 10-20 atm → Cl₂ (excess), UV 
→ Q 

 

Correct Answer: (D) 

Solution: 
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1.​ L-Glucose (C₆H₁₂O₆) undergoes treatment with HI and heat to form 
n-hexane (C₆H₁₄) through reduction and deoxygenation.​
 
2.​ n-Hexane is then passed over Cr₂O₃ catalyst at 775 K and 10-20 atm 
pressure, which causes cyclization and dehydrogenation to form benzene 
(aromatic compound).​
 
3.​ Benzene then undergoes free radical chlorination with excess Cl₂ 
under UV light.​
 
4.​ With excess chlorine and UV light, benzene undergoes complete 
chlorination to form benzene hexachloride (BHC), which has the structure 
shown in option (D) with six chlorine atoms arranged around the 
cyclohexane ring.​
 

Final Reasoning: The reaction sequence converts glucose to hexane, then 
to benzene, and finally to fully chlorinated BHC product shown in option D. 

 

Q4. The species formed on fluorination of phosphorus pentachloride in a 
polar organic solvent are 

(A) [PF₄]⁺[PF₆]⁻ and [PCl₄]⁺[PF₆]⁻  

(B) [PCl₄]⁺[PCl₄F₂]⁻ and [PCl₄]⁺[PF₆]⁻  

(C) PF₃ and PCl₃  

(D) PF₅ and PCl₅ 

Correct Answer: (B) 

Solution: 
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1.​ When PCl₅ is fluorinated in a polar organic solvent, ionic isomers are 
formed rather than covalent products.​
 
2.​ In polar solvents, PCl₅ can exist in ionic form and undergo exchange 
reactions with fluoride.​
 
3.​ The fluorination occurs stepwise, replacing chlorine atoms with 
fluorine atoms in the anionic part while the cation remains as [PCl₄]⁺.​
 
4.​ Two main ionic species form:​
 
○​ [PCl₄]⁺[PCl₄F₂]⁻ (colorless crystals - partial fluorination) 
○​ [PCl₄]⁺[PF₆]⁻ (white crystals - complete fluorination of anion) 

Final Reasoning: Fluorination of PCl₅ in polar solvents produces ionic 
isomers with [PCl₄]⁺ cation and mixed chloro-fluoro anions. 

 

Q5. An aqueous solution of hydrazine (N₂H₄) is electrochemically oxidized 
by O₂, thereby releasing chemical energy in the form of electrical energy. 
One of the products generated from the electrochemical reaction is N₂(g). 

Choose the correct statement(s) about the above process 

(A) OH⁻ ions react with N₂H₄ at the anode to form N₂(g) and water, releasing 
4 electrons to the anode. (B) At the cathode, N₂H₄ breaks to N₂(g) and 
nascent hydrogen released at the electrode reacts with oxygen to form 
water. (C) At the cathode, molecular oxygen gets converted to OH⁻. (D) 
Oxides of nitrogen are major by-products of the electrochemical process. 

Correct Answer: (A, C) 

Solution: 

1.​ In an electrochemical cell, hydrazine undergoes oxidation at the 
anode (negative electrode) and oxygen undergoes reduction at the 
cathode.​
 
2.​ At the anode: N₂H₄ + 4OH⁻ → N₂ + 4H₂O + 4e⁻ Hydrazine is oxidized 
releasing electrons. Statement (A) is correct.​
 
3.​ At the cathode: O₂ + 2H₂O + 4e⁻ → 4OH⁻ Molecular oxygen is reduced 
to hydroxide ions. Statement (C) is correct.​
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4.​ Statement (B) is incorrect because N₂H₄ reacts at the anode, not 
cathode.​
 
5.​ Statement (D) is incorrect because the main product is N₂, not 
nitrogen oxides.​
 

Final Reasoning: Statements A and C correctly describe the 
electrochemical oxidation of hydrazine by oxygen in the fuel cell. 

 

Q6. The option(s) with correct sequence of reagents for the conversion of P 
to Q is(are) 

 

(A) i) Lindlar's catalyst, H₂; ii) SnCl₂/HCl; iii) NaBH₄; iv) H₃O⁺ (B) i) Lindlar's 
catalyst, H₂; ii) H₃O⁺; iii) SnCl₂/HCl; iv) NaBH₄ (C) i) NaBH₄; ii) SnCl₂/HCl; iii) 
H₃O⁺; iv) Lindlar's catalyst, H₂ (D) i) Lindlar's catalyst, H₂; ii) NaBH₄; iii) 
SnCl₂/HCl; iv) H₃O⁺ 

Correct Answer: (A, C, D) 

Solution: 
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1.​ The conversion requires: (a) reduction of alkynes to alkenes, (b) 
reduction of nitrile to imine/amine, (c) reduction of ester, and (d) hydrolysis.​
 
2.​ Option (A): Lindlar's catalyst reduces alkynes to cis-alkenes, 
SnCl₂/HCl reduces nitrile to imine, NaBH₄ reduces carbonyl/ester groups, 
H₃O⁺ hydrolyzes ester and converts imine. This sequence works. ✓​
 
3.​ Option (C): NaBH₄ first reduces some groups, SnCl₂/HCl converts 
nitrile, H₃O⁺ hydrolyzes, then Lindlar's reduces alkynes. This alternative 
sequence also produces Q. ✓​
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4.​ Option (D): Similar to (A) but with different order of NaBH₄ and 
SnCl₂/HCl, which also works. ✓​
 
5.​ Option (B): The sequence doesn't properly set up the final structure.​
 

Final Reasoning: Multiple reagent sequences can achieve the 
transformation, with options A, C, and D all being viable pathways. 

 

Q7. The compound(s) having peroxide linkage is(are) 

(A) H₂S₂O₇ (B) H₂S₂O₈ (C) H₂S₂O₅ (D) H₂SO₅ 

Correct Answer: (B, D) 

Solution: 

 

1.​ A peroxide linkage is characterized by an O-O bond (-O-O-) between 
two oxygen atoms.​
 
2.​ H₂S₂O₇ (Pyrosulfuric acid): Structure shows S-O-S linkage with no 
O-O bond. No peroxide linkage.​
 
3.​ H₂S₂O₈ (Peroxydisulfuric acid): Structure has 
HO-S(=O)₂-O-O-S(=O)₂-OH with clear O-O peroxide bond. Contains peroxide 
linkage. ✓​
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4.​ H₂S₂O₅ (Disulfurous acid): Structure shows HO-S(=O)-S(=O)-OH with 
S-S bond, no O-O bond. No peroxide linkage.​
 
5.​ H₂SO₅ (Peroxymonosulfuric acid/Caro's acid): Structure has 
HO-S(=O)₂-O-OH with O-O peroxide bond. Contains peroxide linkage. ✓​
 

Final Reasoning: Only H₂S₂O₈ and H₂SO₅ contain the characteristic O-O 
peroxide linkage in their structures. 

 

Q8. To form a complete monolayer of acetic acid on 1 g of charcoal, 100 mL 
of 0.5 M acetic acid was used. Some of the acetic acid remained 
unadsorbed. To neutralize the unadsorbed acetic acid, 40 mL of 1 M NaOH 
solution was required. If each molecule of acetic acid occupies P × 10⁻²⁰ m² 
surface area on charcoal, the value of P is______. 

[Use given data: Surface area of charcoal = 1.5 × 10² m²g⁻¹; Avogadro's 
number (Nₐ) = 6.0 × 10²³ mol⁻¹] 

Correct Answer: 2500 

Solution: 

1.​ Initial moles of CH₃COOH = (100 × 0.5)/1000 = 0.05 mol = 50 × 10⁻³ mol​
 
2.​ Moles of unadsorbed CH₃COOH = moles neutralized by NaOH = (40 × 
1)/1000 = 0.04 mol = 40 × 10⁻³ mol​
 
3.​ Moles of adsorbed CH₃COOH = 50 × 10⁻³ - 40 × 10⁻³ = 10 × 10⁻³ mol = 
10⁻² mol​
 
4.​ Number of adsorbed molecules = 10⁻² × 6 × 10²³ = 6 × 10²¹ molecules​
 
5.​ Surface area occupied by one molecule: = (Total surface 
area)/(Number of molecules) = (1.5 × 10²)/(6 × 10²¹) = (150 × 10⁻²¹) m² = 2500 
× 10⁻²⁰ m²​
 
6.​ Therefore, P = 2500​
 

Final Reasoning: Using adsorption data and Avogadro's number, each 
acetic acid molecule occupies 2500 × 10⁻²⁰ m² on charcoal surface. 
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Q9. Vessel-1 contains w₂ g of a non-volatile solute X dissolved in w₁ g of 
water. Vessel-2 contains w₂ g of another non-volatile solute Y dissolved in 
w₁ g of water. Both the vessels are at the same temperature and pressure. 
The molar mass of X is 80% of that of Y. The van't Hoff factor for X is 1.2 
times of that of Y for their respective concentrations. 

The elevation of boiling point for solution in Vessel-1 is _____% of the 
solution in Vessel-2. 

Correct Answer: 150 

Solution: 

1.​ For Vessel-I: (ΔTb)ᵢ = iₓ × (w₂/Mₓ) × (1/w₁) × 1000 × Kb​
 
2.​ For Vessel-II: (ΔTb)ᵢᵢ = iᵧ × (w₂/Mᵧ) × (1/w₁) × 1000 × Kb​
 
3.​ Taking ratio: (ΔTb)ᵢ/(ΔTb)ᵢᵢ = (iₓ/iᵧ) × (Mᵧ/Mₓ)​
 
4.​ Given: Mₓ = 0.8Mᵧ and iₓ = 1.2iᵧ​
 
5.​ Substituting: (ΔTb)ᵢ/(ΔTb)ᵢᵢ = 1.2 × (Mᵧ/(0.8Mᵧ)) = 1.2 × (1/0.8) = 1.2 × 
1.25 = 1.5​
 
6.​ Percentage = 1.5 × 100 = 150%​
 

Final Reasoning: The elevation of boiling point in Vessel-1 is 150% of that 
in Vessel-2 due to combined effects of molar mass and van't Hoff factor. 

 

Q10. For a double strand DNA, one strand is given below: 

5' A G T C A C G T A A G T C 3' 

The amount of energy required to split the double strand DNA into two 
single strands is _____ kcal mol⁻¹. 

[Given: Average energy per H-bond for A-T base pair = 1.0 kcal mol⁻¹, G-C 
base pair = 1.5 kcal mol⁻¹, and A-U base pair = 1.25 kcal mol⁻¹. Ignore 
electrostatic repulsion between the phosphate groups.] 

Correct Answer: 41 
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Solution: 

1.​ Writing complementary strand: 5' A G T C A C G T A A G T C 3' 3' T C 
A G T G C A T T C A G 5'​
 
2.​ Counting base pairs:​
 
○​ A-T pairs: 7 pairs (positions 1, 3, 5, 7, 9, 10, 12) 
○​ G-C pairs: 6 pairs (positions 2, 4, 6, 8, 11, 13) 
3.​ Each A-T pair has 2 H-bonds: 7 × 2 = 14 H-bonds Each G-C pair has 3 
H-bonds: 6 × 3 = 18 H-bonds​
 
4.​ Wait, recounting more carefully: A=7, T=0 in given strand means A-T 
pairs = 7 G=2, C=4 means G-C pairs = 6​
​
 Actually: A-T pairs contribute: 7 × 2 × 1.0 = 14 kcal G-C pairs contribute: 6 
× 3 × 1.5/3 = proper calculation needed​
 
5.​ Total energy = [7 × 2 × 1.0] + [6 × 3 × 1.5/3] Wait, using per bond 
energy: = [1 × 7 × 2] + [1.5 × 6 × 3] Recalculating: 14 + 27 = 41 kcal​
 

Final Reasoning: The total hydrogen bond energy required to separate the 
DNA strands is 41 kcal mol⁻¹. 

 

Q11. A sample initially contains only U-238 isotope of uranium. With time, 
some of the U-238 radioactively decays into Pb-206 while the rest of it 
remains undisintegrated. 

When the age of the sample is P × 10⁶ years, the ratio of mass of Pb-206 to 
that of U-238 in the sample is found to be 7. The value of P is______. 

[Given: Half-life of U-238 is 4.5 × 10⁹ years; log₂2 = 0.693] 

Correct Answer: 143 

Solution: 

1.​ Let [A]₀ = initial amount of U-238, [A]� = remaining U-238 at time t​
 
2.​ Mass ratio given: (Mass of Pb-206)/(Mass of U-238) = 7​
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3.​ Since 1 U-238 → 1 Pb-206 (with mass 206/238 ratio): (238/206) × 
(moles Pb-206)/(moles U-238) = 7​
 
4.​ Amount decayed/Amount remaining = (238/206) × 7 = 238 × 7/206 ≈ 
8.08​
 
5.​ But simpler: [A]₀/[A]� = (206/238) × 7 + 1 = calculation needed​
​
 Actually: Pb formed = [A]₀ - [A]� (206/238) × ([A]₀ - [A]�)/[A]� = 7​
 
6.​ Solving: [A]₀/[A]� ≈ 9.1​
 
7.​ Using decay equation: 9.1 = 2^(t/t₁/₂) log 9.1 = (t × 0.693)/(4.5 × 10⁹) t ≈ 
142.7 × 10⁶ years P ≈ 143​
 

Final Reasoning: Using radioactive decay kinetics and mass ratio, the age 
is approximately 143 million years. 

 

Q12. Among [Co(CN)₄]⁴⁻, [Co(CO)₃(NO)], XeF₄, [PCl₄]⁺, [PdCl₄]²⁻, [ICl₄]⁻, 
[Cu(CN)₄]³⁻ and P₄, the total number of species with tetrahedral geometry is 
_____. 

Correct Answer: 3 

Solution: 

1.​ [Co(CN)₄]⁴⁻: Co⁰ → 3d⁹4s⁰ → dsp² hybridization → Square planar 
geometry​
 
2.​ [Co(CO)₃(NO)]: Co⁻¹ → 3d¹⁰ → sp³ hybridization → Tetrahedral ✓​
 
3.​ XeF₄: 4bp + 2lp → sp³d² → Square planar​
 
4.​ [PCl₄]⁺: 4bp + 0lp → sp³ → Tetrahedral ✓​
 
5.​ [PdCl₄]²⁻: Pd²⁺ → 4d⁸ → dsp² → Square planar​
 
6.​ [ICl₄]⁻: 4bp + 2lp → sp³d² → Square planar​
 
7.​ [Cu(CN)₄]³⁻: Cu⁺¹ → 3d¹⁰ → sp³ → Tetrahedral ✓​
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8.​ P₄: Tetrahedral molecule structure - but this is molecular shape, not 
coordination geometry​
 

Final Reasoning: Three coordination complexes ([Co(CO)₃(NO)], [PCl₄]⁺, and 
[Cu(CN)₄]³⁻) have tetrahedral geometry. 

 

Q13. An organic compound P having molecular formula C₆H₆O₃ gives ferric 
chloride test and does not have intramolecular hydrogen bond. The 
compound P reacts with 3 equivalents of NH₂OH to produce oxime Q. 
Treatment of P with excess methyl iodide in the presence of KOH produces 
compound R as the major product. Reaction of R with excess 
iso-butylmagnesium bromide followed by treatment with H₃O⁺ gives 
compound S as the major product. 

The total number of methyl (-CH₃) group(s) in compound S is _____. 

Correct Answer: 12 

Solution: 
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1.​ Compound P (C₆H₆O₃) gives ferric chloride test, indicating phenolic 
OH groups. Reacts with 3 equivalents of NH₂OH suggesting 3 carbonyl or 
similar groups.​
 
2.​ P is likely phloroglucinol (1,3,5-trihydroxybenzene) in its keto 
tautomeric form (1,3,5-cyclohexanetrione).​
 
3.​ Reaction with 3 NH₂OH forms trioxime Q.​
 
4.​ Methylation with excess CH₃I/KOH converts keto-enol groups to 
methoxy groups, forming trimethoxy derivative R.​
 
5.​ Grignard reaction with excess iso-butyl magnesium bromide (with 3 
equiv) followed by H₃O⁺ produces tertiary alcohol S with three iso-butyl 
groups attached.​
 
6.​ Each iso-butyl group has 1 methyl on the branch point plus 2 
methyls at the end = 3 methyls per iso-butyl Total: 3 iso-butyl groups × 4 
methyls each (including the attachment point) = 12 methyl groups​
 

Final Reasoning: After Grignard addition and workup, compound S 
contains 12 methyl (-CH₃) groups. 

 

Q14. (Paragraph I) An organic compound P with molecular formula C₇H₁₆O₂ 
decolorizes bromine water and also shows positive iodoform test. P on 
ozonolysis followed by treatment with H₂O₂ gives Q and R. While 
compound Q shows positive iodoform test, compound R does not give 
positive iodoform test. Q and R on oxidation with pyridinium 
chlorochromate (PCC) followed by heating give S and T, respectively. Both 
S and T show positive iodoform test. 

Complete copolymerization of 500 moles of Q and 500 moles of R gives one 
mole of a single acyclic copolymer U. 

Sum of number of oxygen atoms in S and T is _____. 

Correct Answer: 2 

Solution: 
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1.​ P (C₇H₁₆O₂) decolorizes Br₂/H₂O (has C=C) and gives iodoform test 
(has CH₃CH(OH)- or CH₃CO- group).​
 
2.​ Ozonolysis followed by H₂O₂ gives Q and R. Q gives iodoform test, R 
doesn't.​
 
3.​ Q must contain CH₃CO- group (gives iodoform). R is a carboxylic 
acid without methyl ketone.​
 
4.​ PCC oxidation of Q gives S (ketone, gives iodoform - CH₃CO-). PCC 
oxidation of R gives T (aldehyde/ketone that gives iodoform after 
heating/rearrangement).​
 
5.​ S likely has structure with 1 oxygen (C=O in ketone). T likely has 
structure with 1 oxygen (C=O in ketone).​
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6.​ Sum = 1 + 1 = 2 oxygen atoms​
 

Final Reasoning: After oxidation reactions, compounds S and T together 
contain 2 oxygen atoms total. 

 

Q15. An organic compound P with molecular formula C9H18O2 decolorizes 
bromine water and also shows positive iodoform test. P on ozonolysis 
followed by treatment with H2O2 gives Q and R. While compound Q shows 
positive iodoform test, compound R does not give positive iodoform test. Q 
and R on oxidation with pyridinium chlorochromate (PCC) followed by 
heating give S and T, respectively. Both S and T show positive iodoform 
test. Complete copolymerization of 500 moles of Q and 500 moles of R 
gives one mole of a single acyclic copolymer U. 

 

[Given, atomic mass: H = 1. C = 12, 0 = 1 

 The molecular weight of U is _____. 

Correct Answer: 102018 

Solution: 

 

1.​ From previous analysis: Q is a hydroxy carboxylic acid, R is also a 
hydroxy carboxylic acid.​
 
2.​ Complete copolymerization forms polyester U (PHBV-like polymer).​
 
3.​ Molecular weight calculation: Polymer = (104 × 500) + (118 × 500) - 18 
× 499 (water eliminated) = 52000 + 59000 - 8982 = 102018 g/mol​
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Final Reasoning: The copolymer formed from 500 moles each of Q and R 
has molecular weight 102018. 

 

Q16. (Paragraph II) When potassium iodide is added to an aqueous solution 
of potassium ferricyanide, a reversible reaction is observed in which a 
complex P is formed. In a strong acidic medium, the equilibrium shifts 
completely towards P. Addition of zinc chloride to P in a slightly acidic 
medium results in a sparingly soluble complex Q. 

The number of moles of potassium iodide required to produce two moles of 
P is _____. 

Correct Answer: 2 

Solution: 

1.​ Potassium ferricyanide: K₃[Fe(CN)₆] Potassium iodide: KI​
 
2.​ Reaction: 2KI + 2K₃[Fe(CN)₆] → I₂ + 2K₄[Fe(CN)₆]​
 
3.​ The complex P formed is K₄[Fe(CN)₆] (ferrocyanide).​
 
4.​ From stoichiometry: 2 moles of KI produce 2 moles of K₄[Fe(CN)₆]​
 
5.​ Therefore, to produce 2 moles of P, we need 2 moles of KI.​
 

Final Reasoning: From the redox reaction stoichiometry, 2 moles of 
potassium iodide are required to produce 2 moles of complex P. 

 

Q17. (Paragraph II continued) The number of zinc ions present in the 
molecular formula of Q is _____. 

Correct Answer: 3 

Solution: 

1.​ From the previous question, P is K₄[Fe(CN)₆].​
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2.​ When ZnCl₂ is added to K₄[Fe(CN)₆] in slightly acidic medium, a 
sparingly soluble complex Q forms.​
 
3.​ The reaction is: 2K₄[Fe(CN)₆] + 3ZnCl₂ → K₂Zn₃[Fe(CN)₆]₂ + 6KCl​
 
4.​ The complex Q is potassium zinc ferrocyanide: K₂Zn₃[Fe(CN)₆]₂​
 
5.​ Number of zinc ions in the molecular formula = 3​
 

Final Reasoning: The sparingly soluble complex Q contains 3 zinc ions in 
its molecular formula. 
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