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Ihere aTe 4 (four) questions> answer all of them. The symbols have their usual meanings
Progrqmmable calculators are not allowed. Marks of each question and corresponding COs and pi.bi
are UTitten in the brackets.

1 a)

b)

C)

2 a)

b)

C)

3 a)

b) Define the equivalence point h pH cuIve
15.0 ml 0.10 M HF is titrated with 0.10 M KOH

Calculate the pH of the solution
i) When no KOH is added

ii) When 17.0 ml KOH is added. (Given that Ka = 7. 1><1 04).

Date: 16 January 2026
Afternoon

Define quantum number and Hnd whether each of the following sets of
quantum numbers is permissible for an electron in an atom. Justify your
answer with proper reasons.
(i) n ; 1, 1= 1, m = 0, s = +1/2
(ii) n = 3, 1 = 1, m = =2, s = = -1/2
(iii) n= 2, 1 ; 1, m = 0, s = +1/2
(iv) n = 2, 1 = 0, m = 1, s = 1

Explain whY four quantum numbers are necessary to describe an electron
in an atom.

F)erive mathematical expression for the calculation of energy of nth orbit of
hydrrWn atom
hnd the difference in radius between 3d and 5th orbit of hydrogen atom (in
S.1. unit).
Describe the following reactions with example:

Elimination reacdonJ Pol=Werization, Isomeric transformation, Redox
reaction, and Disproportionation reaction.

State Mendeleev periodic law and Modern periodic law. Find the position
of the following elements in the periodic table. '

Cu, Ge, Cr, Sc, Zn
Explain Hund’s principle and ionization energy
Briefly discuss the factors affecting the ionization energy of elements in the
periodic table.

State and explain Kohlrausch’s law.
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C) Describe working principle of a fuel cell and write down the advantages of It'
Consider a cell constructed of the following two half-reactions.

c-d2+ (acl) + 2e- –> Cd (s); Ec> = -0.40 V
Ag+ (aq) + e- –> Ag (s); E'> = 0.80 V

Write down the cell notation for the above cell.

15 C02
POI

i)
ii) Write down the total cell reaction

Calculate the cell potential and predict the spontaneitY of the celliii)

reactIOn.

4 a) Describe the factors that affect the rate of a chemical reaction'

b) Mange the following acids in order of increasing acidity and justifY: H(llC)4 p

HC'lO39 HC’lO2 and HCIO.
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C) Deduce the mathematical equation for the rate constant of a first order reaction:
br J= that half_nfc of a first order reaction is independent of concentration of
reactant
i-hiT;composition of N205 to NO2 and O2 is nrg-order nth a rate constant of

4.80x104/s at 45'’C.
i) if the initial concentration is 1.65XIO-2 mol/LI what is the concentration

after 825 s?

How long would it take for the concentration of N20s to decrease to
1.OOX IO-2 mol/L from its initial value?

ii)

15 C02
POI
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