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(0

For a given pressure, volume will be more if temperature is more [Charle’s law]

Constant
pressure

T
T,

14

1;1 Vs
From the graphitis clear thatV, > V=T, > T,

(d)

/3RT
Crms = |——
M

M 3RT 3x8.31 x 300
OrM =" "= " (o200

=2 x103kg=2g
Since, M = 2 for the hydrogen molecule. Hence, the gas is hydrogen.

(d)

[3p . ,
Vrms = |5 = P & p [V is constant for fixed temperature]

()
According to Boyle’s law
piV1=p2V;
As the pressure is decreased by 20%, so
80
b2 =To0P1
80
p1V1=755P1V2
80
V1i=100"2
Percentage increase in volume
Vy_Vq
=~y %100
100 — 80
= —Qao %X 100=25%

(d)
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Root mean square velocity,
3 3R
-
3R(T/2) _ 1 [3RT
= M 2N M

At TK, pressure of gas (P) in the jar
= Total pressure - saturated vapour pressure
=P =(830—30) =800mmof Hg

New temperature 7' = (T - E) %
Using Charle’s law ; = %:P’ = P?T
= 809 % 991 =792mmof Hg

100T

Saturated vapour pressure at 7' = 25 mmof Hg

~ Total pressure in the jar

= Actual pressure of gas + Saturated vapour pressure
=792+ 25=817mmofHg

8 (9
PV PV
H1 '/'lZ RT
, (Hl + ,le)RT 2PV RT
P = v =T X v - 2P
9 (d)

Average kinetic energy E = ]Z—ckT
Sinec f and T are same for both the gases so they will have equal energies also

10 (b)

TOz
Ty

2

x M,
MOz

Vi = |22 =
s M (Vrms) H,

WVims)o, 900 2 _\3

(Vemsdy, 300 32 4
=:»(vrms)02 = 836m/s

3RT (Vrms)o2

11 (a)
As degree of freedom is defined as the number of independent variables required to
define body’s motion completely. Here f = 2 (1 Translational + 1 Rotational)

12 (b)
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B, 4,\Ty

Eq Al (T1)4 47'[7‘% 1\2 1
T

4711"%

13 (c)

VZ
V. = ioerp rms
i 3

899 x 102 x 1840 x 1840
B 3

=1.01 x 10°N/m?

14 (b)

3RT
Vrms = | ; or Vrms X \/T

Vrms 1S to reduce two times, ie, the temperature of the gas will have to reduce
force times or

T 1
T 4
During adiabatic process,
TVYt=T7Y71
1
14 T)—1
r —= ="
0 |4 (T'

1
=@ '=4*=16
V=16V

15 (a)
(AQ)y = uCyAT=(AQ)y =1 X Cy x 1 =Cy

: 3
For monoatomic gas Cy = ;R

3
= (AQ)y = ER

16 (@)
Root mean square velocity
1
Urms Xy

(Urms)oz MHZ

(vrms) H2 M02

17 (c)
AV AT
At constant pressure V « T:7 =5
Hence ratio of increase in volume per degree rise in kelvin temperature to it’s original
(AV/AT) 1
volume = ==

4 T
18 (c)
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PM
P=TRT
Density p remains constant when P/T or volume remains constant.
In graph (i) Pressure is increasing at constant temperature hence volume is decreasing
so density is increasing. Graphs (ii) and (iii) volume is increasing hence, density is
decreasing. Note that volume would had been constant in case the straight line the
graph (iii) had passed through origin

19 (d)
According to Newton’s law
6,.6, 01+ 06,
t K[ 2 0]
. 60—50 _ ,[60+ 50 :
f T = K[ 28] (i)
Let 0 be the temperature after another 10 min

- 020 k250 28] (i)

10 2
Dividing Eq.(i) by Eq. (ii), we get
10 30 x 2 .
S0 5 = g - 0=4285C
20 (c)
v I vy B )
At inner At outer At total
Kymr®(T, - T1) N Kom[(2r)?-r?|(To.T)  Kn(@2r)*(Tz-T1)
l l l

K 41r%(T, . Ty)
l

or (K + 3K2)”r2(T2 ) _
!
Ky +3K;
B 4
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. C D D C D C D C D B
Q 11 12 13 14 15 16 17 18 19 20
A A B C B A A C C D C
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