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PART 1 - CHEMISTRY
Topic : States of matter

SECTION–A : (Maximum Marks : 8)
� This section contains TWO questions.
� Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four

option(s) is(are) correct answer(s).
� For each question, choose the option(s) corresponding to (all) the correct answer(s).
� Answer to each question will be evaluated according to the following marking scheme :

Full Marks : +4 ONLY if (all) the correct option(s) is(are) chosen;
Partial Marks : +3 If all the four options are correct but ONLY three options are chosen;
Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both of

which are correct;
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a

correct option;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);
Negative Marks : −1 In all other cases.

� For example, in a question, if (A), (B) and (D) are the ONLY three options corresponding to correct
answers, then choosing ONLY (A), (B) and (D) will get +4 marks; choosing ONLY (A) and (B) will get +2
marks; choosing ONLY (A) and (D) will get +2 marks; choosing ONLY (B) and (D) will get +2 marks;
choosing ONLY (A) will get +1 mark; choosing ONLY (B) will get +1 mark; choosing ONLY (D) will get
+1 mark; choosing no option (i.e. the question is unanswered) will get 0 marks; and choosing any other
combination of options will get −1 marks.

1. The correct statement(s) about intermolecular forces is(are)
(A) The potential energy between two point charges approaches zero more rapidly than the

potential energy between a point dipole and a point charge as the distance between
them approaches infinity.

(B) The average potential energy of two rotating polar molecules that are separated by a
distance r has 1/r3 dependence.

(C) The dipole-induced dipole average interaction energy is independent of temperature.
(D) Nonpolar molecules attract one another even though neither has a permanent dipole

moment.
Scan or tap for the

full solution �

2. A closed vessel contains 10 g of an ideal gas X at 300 K, which exerts 2 atm pressure. At the
same temperature, 80 g of another ideal gas Y is added to it and the pressure becomes 6
atm. The ratio of root mean square velocities of X and Y at 300 K is

(A) (B) (C) 1:2 (D) 2:1
Scan or tap for the

full solution �
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SECTION–B : (Maximum Marks : 8)
� This section contains TWO questions.
� The answer to each question is a NUMERICAL VALUE.
� For each question, enter the correct numerical value of the answer (in decimal notation, truncated /

rounded-off to the SECOND DECIMAL PLACE; e.g. 6.25, 7.00, −0.33, −.30, 30.27, −127.30) in the
place designated to enter the answer.

� Answer to each question will be evaluated according to the following marking scheme :
Full Marks : +4 If ONLY the correct answer is entered;
Zero Marks : 0 In all other cases.

3. Two cylinders, both fitted with frictionless pistons, are filled with mixtures of He and Ar
gases. In the first cylinder, the masses of He and Ar are m1 and m2, respectively. In the
second cylinder, the masses of He and Ar are m2 and m1, respectively. The molar mass of Ar
is 10 times the molar mass of He. The external pressure applied by the piston on the first
cylinder needs to be 5 times that on the second cylinder so that the volume of the gas
mixtures in both the cylinders are equal at the same temperature. Assuming He and Ar
behave like ideal gases, the value of (m1/m2) is ____.

Scan or tap for the
full solution �

4. Molar volume (Vm) of a van der Waals gas can be calculated by expressing the van der
Waals equation as a cubic equation with Vm as the variable. The ratio (in mol dm−3) of the
coefficient of Vm

2 to the coefficient of Vm for a gas having van der Waals constants a = 6.0
dm6 atm mol−2 and b = 0.060 dm3 mol−1 at 300 K and 300 atm is ______.
Use: Universal gas constant (R) = 0.082 dm3 atm mol−1 K−1

Scan or tap for the
full solution �
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