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1

(c)𝑉 ∝ 𝑇⇒𝑉1𝑉2
=
𝑇1𝑇2

⇒ 𝑉2𝑉 =
(273 + 27)𝑇2

=
300𝑇2⇒𝑇2 = 600𝐾 = 327℃

2 (a)𝐶𝑃― 𝐶𝑉 = 𝑅 = 2.
𝑐𝑎𝑙𝑔 ―𝑚𝑜𝑙 ― 𝐾

Which is correct for option (a) and (b). Further the ratio 
𝐶𝑃𝐶𝑉( = 𝛾) should be equal to 

some standard value corresponding to that of either, mono, di, or triatomic gases. From 

this point of view option (a) is correct because (𝐶𝑃𝐶𝑉)𝑚𝑜𝑛𝑜 =
5

3

3 (a)𝑣𝑟𝑚𝑠 =
3𝑅𝑇𝑀 ⇒𝑇 ∝𝑀   [ ∵ 𝑣𝑟𝑚𝑠,𝑅→constant]𝑇𝐻2𝑇𝑂2

=
𝑀𝐻2𝑀𝑜2

=
𝑇𝐻2

(273 + 47)
=

2

32
⇒𝑇𝐻2

= 20𝐾
4 (c)

Molecules of ideal gas behaves like perfectly elastic rigid sphere

5 (d)𝑃𝑉 = 𝑚𝑟𝑇⇒𝑃 ∝𝑚  [ ∵ 𝑉,𝑟,𝑇→ constant]⇒𝑚1𝑚2
=
𝑃1𝑃2

⇒ 10𝑚2
=

107

2.5 × 106
⇒𝑚2 = 2.5 𝑘𝑔.

Hence mass of the gas taken out of the cylinder

= 10 ― 2.5 = 7.5𝑘𝑔
7 (b)

(∆𝑄)𝑃 = 𝜇𝐶𝑃∆𝑇 and (∆𝑄)𝑉 = 𝜇𝐶𝑉∆𝑇
⇒ (∆𝑄)𝑉

(∆𝑄)𝑃 =
𝐶𝑉𝐶𝑃 =

3

2
𝑅

5

2
𝑅 = 3/5
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[ ∵ (𝐶𝑉)𝑚𝑜𝑛𝑜 =
3

2
𝑅,(𝐶𝑃)𝑚𝑜𝑛𝑜 =

5

2
𝑅]⇒(∆𝑄)𝑉 =

3

5
× (∆𝑄)𝑃 =

3

5
× 210 = 126 𝐽

8 (d)

Root mean square velocity of gas molecules

                           𝑣rms =
3𝑅𝑇𝑀        

or                       𝑣rms ∝ 1𝑀       

or                        
𝑣O3𝑣O2

=
𝑀O2𝑀O3

Here,   𝑀O2 = 32,     𝑀O3 = 48∴                   
𝑣O3𝑣O2

=
32

48
=

2

3

9 (d)𝑣𝑟𝑚𝑠 =
3𝑅𝑇𝑀 ⇒𝑣𝑟𝑚𝑠 ∝ 1𝑀

10 (c)

For mono atomic gas, 𝐶𝑉 is constant (3

2
𝑅). It doesn’t vary with temperature

11 (a)𝑃𝑉 = 𝜇𝑅𝑇 =
𝑚𝑀𝑅𝑇⇒𝑃𝑉𝑇 ∝ 1𝑀    [ ∵ 𝑀 =  molecule mass]

From graph (𝑃𝑉𝑇 )𝐴 < (𝑃𝑉𝑇 )𝐵 < (𝑃𝑉𝑇 )𝐶⇒𝑀𝐴 > 𝑀𝐵 > 𝑀𝐶
12 (d)Δ𝑄Δ𝑡 = 𝐾𝐴(Δ𝑇Δ𝑥) =  𝐾𝜋𝑟2(∆𝑇𝑙 ) ∝ 𝑟2𝑙

As 
𝑟2𝑙  is maximum for (d), it is the correct choice.

13 (a)

Internal energy of the gas remains constant, hence

                           𝑇2 = 𝑇
Using            𝑝1𝑉1 = 𝑝2𝑉2

                         𝑝.𝑉
2

= 𝑝2𝑉2

                           𝑝2 =
𝑝
2
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14 (d)

The square root of 𝑣2 is called the root mean square velocity (rms) speed of the 

molecules.

                    𝑣rms = 𝑣2 =
𝑣2

1 + 𝑣2
2 + 𝑣3

3 + 𝑣4
4

4

                                            =  (1)2 + (2)2 + (3)2 + (4)2

4

                                            =    
1 + 4 + 9 + 16

4
=  

30

4
=

15

2
 kms―1

15 (b)

Using Newton’s law of cooling,

log 
θ2 ― θ0θ1 ― θ0

= ―𝐾𝑡
Log 

40 ― θ0

50 ― θ0
=  ― 𝐾 × 5     …..(i)

Log 
33.33 ― θ0

40 ― θ0
 =  ― 𝐾 × 5      …..(ii)

From Eqs.(i) and (ii),

40 ― θ0

50 ― θ0 
 =  

33.33 ― θ0

40 ― θ0

On solving, we get θ0 = 19.95℃ ≈ 20℃
17 (c)

1. The dotted line in the diagram shows that there is no derivation in the 

value of  
𝑝𝑉𝑛𝑇 for different temperature 𝑇1 and 𝑇2 for increasing pressure 

so, this gas behaves ideally. Hence, dotted line corresponds to ‘ideal’ gas 

behavior.

2. At high temperature, the derivation of the gas is less and at low 

temperature the derivation of gas is more. In the graph, derivation for 𝑇2 

is greater than for 𝑇1. Thus,

          𝑇1 > 𝑇2

3. Since, the two curves intersect at dotted line so, the value of 
𝑝𝑉𝑛𝑇 at that 

point on the 𝑦-axis is same for all gases.

18 (d)

Since 𝑣𝑟𝑚𝑠 ∝ 𝑇. Also mean square velocity 𝑣2 = 𝑣2𝑟𝑚𝑠
19 (b)𝑣𝑟𝑚𝑠 ∝ 1𝑀⇒𝑉𝐻 > 𝑉𝑁 > 𝑉𝑂  [ ∵ 𝑀𝐻 < 𝑀𝑁 < 𝑀𝑂]
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20 (b)𝑃𝑓 = 2𝑝 + 𝑝
Saturated vapour pressure will not change if temperature remains constant.

ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10

A. C A A C D B B D D C
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Q. 11 12 13 14 15 16 17 18 19 20

A. A D A D B A C D B B
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