HIGHER SECONDARY FIRST TERMINAL EXAMINATION, AUGUST 2025

Part 111
CHEMISTRY
(Maximum: 60)

Writing Time: 2.00 Hours
Cool-off-time: 15 minutes

e There is a ‘Cool-off-time’ of 15 minutes in addition to the writing time of 2.00 hours.
e Use ‘Cool off time’ to get familiarize with the questions and to plan answers.

e Electronic devices except non programmable calculators are not allowed in the examination hall
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4 General Instructions to Candidates
e Read questions carefully before answering.
e (alculations, figures, graphs etc. should be given in the answer paper itself.
e Give equations wherever necessary.
e Malayalam version of the question is also provided.
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Answer any 4 questions from 1 — 5. Each carries

1 score.

1. The solubility of a gas (increases

/ decreases / do not affected) with an increase in
temperature.

The standard electrode potential for Sn**/Sn**
couple is +0.15 V and that of Cr**/Cr couple is
— 0.74 V. The two couples in their standard
states are connected to make a cell. The
standard cell potential will be:

(a) +1.19 V
(b) +0.18 V

(b) +0.89 V
(d)+1.83 V

Read the following statements about catalyst

and choose the INCORRECT statement.

(a) Catalyst provides an alternative pathway for
reaction mechanism by lowering the
activation energy.

(b) Catalysts can alter the Gibbs Energy of a
reaction

(c) A catalyst catalyses only spontaneous
reactions
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4.

5.

Hydrolysis of ethyl acetate is an example for a:
(a) First order reaction

(b) Zero order reaction

(c) Pseudo first order reaction

Name the standard electrode used to measure
the standard electrode potential of an electrode.

Answer any 8 questions from 6 — 15. Each
Carries 2 scores.

6.

10.

11.

To increase the solubility of CO; in water, soda
water is kept under high pressure in sealed
vessels — this is the application of which law?
State the law.

Calculate the Spin Only magnetic moment of
M?2* (aq) ion in correct unit. (Atomic Number
of M =27)

The standard cell potential for Daniel cell is 1.1
V. Calculate the standard Gibbs energy change.

A liquid A is mixed with another liquid B in a

beaker and the resulting solution heats up.

(a) What you can infer from the nature of the
solution in relation to Rault’s law. (1)

(b) Draw the vapour pressure mole fraction
curve for the solution (1)

The conversion of molecules X to Y follows
second order kinetics. If concentration of X is
increased to three times, how will it affect the
rate of formation of Y?

The variation of molar conductivity of strong
electrolyte is represented by the equation;

Am - Aom - A\/?

(1) What is limiting molar conductivity? (D)

(i1) Read the following statements and choose
the correct option. (1)

Assertion(A): The value of A for both CaCl»

and MgC/; electrolytes are same.

Reason(R): Both CaCl and MgC/l are 1 — 2

type electrolytes.
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12.

13.

14.

15.

Options

(a) Both Assertion and Reason are true and
Reason is the correct explanation of
Assertion.

(b) Both Assertion and Reason are true and
Reason is NOT the correct explanation of
Assertion.

(c) Assertion is true but Reason is False.

(d) Both Assertion and Reason are False.

Zr and Hf have similar radii due to Lanthanoid

contraction.

(a) What is lanthanoid contraction? (1)

(b) Lanthanoid contraction from element to
element is less than that of actinoid
contraction. Give reason. (1)

200 cm® of an aqueous solution of protein
contains 1.26gm of the protein. The osmotic
pressure of the solution is 2.57x107 bar at
300K. Calculate the molar mass of the protein.

Differentiate between Electronic conductance
and Electrolytic conductance.

Collision theory provides greater insights into
the energetics and mechanistic aspect of a
chemical reaction. Define following terms
related to collision theory.

(a) Collission frequency (1)
(b) Effective Collission (1)

Answer any 8 questions from 16 — 26. Each
Carries 3 scores.

16. The partial pressure — mole fraction curve for

two gases X and Y, in a given solvent is plotted
below.

Partial Pressure

Mole fraction

(a) Which among X and Y is highly soluble in
the given solvent. (1)
(b) Justify the reasons for your answer. (2)
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17. Observe the following figure.

Negative
plates:
lead grids
filled with
spongy
lead

Positive plates :
lead grids filled

with PbO,
(a) Identify the cell given above. (1)
(b) Write its anode, cathode and electrolyte. (1)
(c) Write the overall cell reaction. (1)

18. Zero order reaction means the rate of reaction is
proportional to zero power of concentration of
reactants.

(a) Give Integrated rate equation for zero order
reaction. (1)

(b) Hence derive the half life of a zero order
reaction. (2)

19. Briefly explain the process of preparation of
potassium dichromate with necessary chemical
reactions.

20. The vapour pressure of liquid solutions are
governed by Raoult’s law.
(a) State Raoult’s law. (2)
(b) Raoult’s law is a special case of Henry’s
law — Do you agree with the statement.
Explain. (1)

21. Transition elements are known for their ability
to form interstitial compounds.

(a) What are interstitial compounds? (1)
(b) Give any two characteristics of interstitial
compounds. (2)

22. The table shows concentration of reactants A
and B and product C in a gas phase reaction at
different instances of time.

Experiment 1 2 3

0.30 [0.30 | 0.60
0.30 | 0.60 | 0.30
0.10 [ 0.40 |0.20

Conc.of [A] in mol/L
Conc. of [B] in mol/L
Conc. of [C] in mol/L
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(a) Write the rate law for the above reaction. (2)
(b) Give the overall order of the reaction. (1)
23. At 291 K, the molar conductivities of NH4C/,
NaOH, and NaC/ at infinite dilution are 129.8,
217.4, and 108.9 Scm?, respectively.
(a) Calculate the limiting molar conductivity of
NH4OH (1'%)
(b) What is the percentage dissociation
of NH4OH at this dilution if the molar
conductivity of a decinormal solution
of NH4OH is 9.33 Scm?? (1%)
24, Observe the figure. 400ml of water and 2M
NaCl/ solution are placed in two containers of
same capacity A and B respectively at same
temperature.

A (400ml)

(Water)
(a) Which of the containers among A and B

B(400ml )
(2M NaCl/ solution)

have more vapour pressure? Why? (2)
(b) What is the no. of moles of NaC/in 400ml
2M of its solution? (1)
25. Transition elements are d-block elements and
inner transition elements are f-block elements.
(a) Write any two properties of transition
elements other than the ability to form

interstitial compounds. (D

(b) Name a transition metal compound and
write one use of it. (M

(c) Zn is not a transition element.

- Give reason. (1)

26. (a) What is the effect of temperature on the rate
constant of a reaction? (1)

(b) Write the equation used to determine the

effect of temperature on the rate constant and
explain the terms. (2)
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Answer any 4 questions from 27 — 31. Each
Carries 4 scores.

27. Observe the following figure
latm

V.P.

T Tb® < ATb — Tb

(a) What is represented by the curves A and B(1)

(b) Explain why the value of Ty, is greater than
T2 ()

(c) Calculate the elevation in boiling point of
0.2 molal glucose solution (CeHi206).
(Given: Ebullioscopic constant for water is
0.52 K Kg/mol) )

28. The unit of rate constant for a reaction is s™'.
(a) Identify the order of the reaction. (1)
(b) Write its integrated rate equation. (1)

(c) Ifthe initial concentration of the reactants is
doubled, what happens to the half life of this
reaction? Explain. (2)

29. Explain briefly the following trends among
transition elements.
(a) Trends in ionization enthalpy. (2)
(b) Trend in M?*/M standard electrode
potential. 3)

30. Rusting of ion, tarnishing of silver are all

examples for corrosion.

(a) Briefly explain the electrochemical theory
behind the rusting of iron.

(b) List any two methods to prevent corrosion

of metals.

€)
(1)

31. Consider the cell reaction:
Mg+ 2AgH(0.000IM) ——— Mg2 +0.130M) + 2Ag

(a) Identify the anode and cathode of the cell. (1)
(b) Represent the cell. (1)
(c) Calculate the cell potential given,

Standard electrode potential for Ag/Ag is

0.80 and that for Mg**/Mg is — 2.36 )
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