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when T T for 120 to 480 k (4 times)

[ Exercise -V | JEE QUESTIONS ]
1. B 7. A
ms — 3RTT = Vips < ﬁ (K'E)avg = %KT

per molecule per dof

{Both the gases are diatomic rot : DOG = 2}

T > same

Both the gases will have same average rotational

Vrms = 4V2 = 2V 1
2. D K.E. per molecule = 2 x 3 KT
3 /BRT _ Thus ratio willbe 1 :1
Vims = ?ocﬁ T =27 8. CD
3RT _ Js RT JZ.SRT
Vo= — V= [— =
V. =V2(484) =684m/s ms M M
2RT
3 Ve =T
KE:EKTocT T =2T M
VP <v < Vrms
= . -21 = . -21 1 3
5 EE 2(6.21 x 107%') = 12.42 x 10741 ] K'E'average _ > m Vrzms _ va
] 3 9. B
Avg. transtational K.E. = fKT depends on op
temperature only hence will be same. Bulk modulus B = _V(a_vl
4. C
Po T {nandV are same For PV = nRT
2T oy __P
P’=P(?j=2P oV ). \Y;
5. D P
dQ, =nC,dT,  { Ais free to move Hence B = _V(_Vj =P
dQg =nC,dTg { Bis helf fixed. 10. B, C
Cp Melting of ice - V 1 w — +ve on ice-water
NCp dT, = nC, dTy = dTg = | _ |9Ta system
v AQ —» +ve AU — +ve
=(1.4) (30K) 11. C
dTg =42K {r=1.4 (diatomic) '
6. [rRT \/T
Ve M
Isothermal Pec = { T is same for both the gases
In chamber A v M 75 4 3
AP =(,),~(P.), e e e S92
Vie Vhe My, (5/3)28 5
:nART_nART:nART () 12. D
\Y 2v 2v f
In chamber B U= n(—RT]
- 1.5 AP = (Pg); - (Pg); 2
_ NgRT ngRT _ ngRT . 3 (5 3
= v 2 =0y (1)) U=U,, +U, =2 ERT +4 ERT =11RT
from eq. (i) & (ii) 13. on way back
n, 1 2 adia. process
n, 15 3 TVr! = cons
g T,(4V)t = T(v) = T=2T,
my /m _ 2 f f
mg/m 3 = 3Ma=2mg AU = 5 nRAT = 5 n RT,
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andr=1+%=f=4

so AU = 2n RT, =2 PV,

14.A

=4001]
numberof massn =2, T, = 300K
AB process
pT = costant or p?V = costant = K
K

' JV

v v
K

W, . = J!p.dV =f£dv
A-B i VAN

= 20KLJY, - {Y,]
= 21KV, - KV,
=2 [\/ (p;VB)VB - \/ (p:VA )VA 1

@ __ P

av- v

slope o« r

(slope)? > (slope)1 > 1>
15 0,(r=

16. A
Aw =0 dQ =du
dQ<0 du<0 = U< U,
Temperature decreases
17. A
AW, =PAV=10(2-1)=10)

AWge = 0
AQ = AW + AU {AU=0

AW, =5-(10+0)=-51]
18. A

=2nR [T, - 2T,]1 = (2)(2)(R) _ 1
[300 - 600] ~ coeficietant
1.
=-1200R or P =1 isothermal process
3 5 5 19. V=1m3 P =100 N/m?2
B C=5RoC=5Ry=3 Let T be the temperature of gas then
A - B: AU = nC.AT A Time between two consercutive collision
. 1,21
3 )( =500 Vms 500
=) 2R|T, -T 500 Vims
(2)(2 5~ Ta) = Vs = 1000 m/s {¢=1m
3 /3RT (1000)*(4x107®)
= =R - =- T= =
(2)( )(300 600) 900 R = =1000 = 3(2513) 160 K
_ + AU
(_2 ?"51 200“,{; (900 R) B Avg. Kinetic energy/atom = %kT
Q,; =-2100 R =3.312 x 10721 ]
B"C CPv = nRT = ORT
= nC AT M
mass of helium gas m
5 (100)() (M)
= z)( R)(T -T, 2( R)(ZT -T — pvm =0.3
¢ =22 ) =RT " (25/3)160) g
= (5R)(600 - 300) = 1500 R 20. A
0 AB is isothermal compression BC is isobaric.
A AU=
C-o A
or Q. ,, = = nRT, InL J pt
B
= nR(2T)) In | 2P+ ¢
Py V>
= (2)(R)(600)In (2) = 831.6R
15. B 1 m(3
Slope of P - V graph 21. Emvg =nC AT = H(ER)AT
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_Mvg
3R

AT

| Wee > W g |

Hence Wyg + W =w <0

from grap P; > P,
23. At const. Pr. Vo« T
Ah, T,
Ah, T,
h, = @00) 29| 4p,
300 3

Adibatic T,v,"* =TV

4 1.4-1 4 0.4
T, = (400)(5] T, =(400)[§] = 448.8k
24. C
du=1x1x 100 x5 x 60 a= 30000
_ 30000 _
= 3000 =30kJ
25. A
_Ap
Y
v
.155x10°
= dv =1.55x10°
Y,
26 AAT—ﬂ—M—SWC
' " ms ~ 1x400

Te= 20+ 50° = 70°C

1
BAV =rV AT = (9 x 107°) (mj(SO)

=5x 107 m3
w = PAV = (10°) (5 x 1077) = 0.05 ]
CAU=AQ-W = (2000 -0.05)1
= 19999.95]
27. Process ] » K
Av=const. Pl T{

28.
29.

30.

Vi w<0o0

(Pv); < (PV)y= I3 <Ty
AU <0 Q<0
A

Since it is open from top pr. will be P,
D
Let P be the prfin equilibrium
Then PA = P,A - Mg
M

P=pP,- 2

O A

pA

| |
1

P,A
Mg
{ using P,V; = P,V,

Po(2AL) = P(AL' )

e 2P,L _ P, @)
P |p _ Mg
° nR?
C
P, =P,
Po+pg(Ly-H) =P 0]

Now apply P,V; = P,V,

POLO
L, —H

Polo = P(Ly - H) P=

POLO
Po+pg (L= H) = Ty

= pg (Ly = H)2 + Py (Ly - H) - Pyl = 0

31.B

1 o
= —mNv
PV 3
2 —, 2
PV :E{N(1/2mv )} :g{total KE.}
3
- |= PV
= K.E. (2]
Statement 1 is correct

Statement 2 is correct but not the current
explanantion of statement - 1

w=0 AU=-veand Q<0 32.C

B Process K —» L nRT

P=const. VT TT W>0 PT2 = const. ——T? = const.

AU>0and Q>0 T3 v! = const Y

CIn processL - M ; P

W=aU>0andQ >0 on differntiaating
D Process M — J
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2
1l dT——dv 0 2 aTye
\ TVS = 1 a=4
t 4
_dv 3 _NR(T,-T,)
weknowr——VdT—Tans.C W_T
33. A free expansion W = 0, AU = 0. TV =cm
B PV2=c, PV =nRT, Q = n CAT, for T,V =T, V2P
polytropic process, PVX = constant, C = 5 5
c, + %_ T,(5.6)° = T,(0.7)
C = n C AT, for polytropic process, PV* = 2
Q poly RP P = T,8) -
constant, C=C, + .
1-x nR(T, - Tz)
PV W= -1
D T_W,AU_'FVG W = +ve. r-
A-Q,B-P,R,C-P,S,D-Q,S _ 252'.64 X R(T1 - 4T1)
34.B,D 2
(f+2  f ~ 3
C +C, = 5t R=(f+1)R 1
e R x (=3T,) 9
=4 - "ZRT
c.c, - [H_Zj[ij 5 g RT,
2 2 §
35.B,D 41. A->p,tr;B->p,r;C->q,s;D-rnt
InBCD AW < 0=AQ, <0 (A)A->B
AU <0
In ABC, AW = Area of semicircular # 0 Volume and temp. both decrease so
For ABCDA, AW = Area within curve > 0 internal energy decreases work is done
on gas and
36. A-P,Q,S,T,B-Q, C-S, D-S Q =gAU T W= - ve
37. D pressure is low and temperature is high hence heat is lost.
38.A,B (B) W = 0; Temp. decreases so internal
f f energy decreases.
Uzip =5nRT Uu,=U, W=0
Q = AU + W = + ve hence heat is
\A gained.
W,, =nRTIn y, =nRTIn4 =PV In4 (c)C->D
i P = cons. Temp. increases
. AU = + ve
IfinBC VxT Q = nC, AT = + ve hence heat is
T, Vs T, 4Y, gain%d A
SsOT v T -
Tc Vc Tc Vo -ﬁ- )=T
T A = 0
=>T.= TO PV = nRT W =
Q= U + W =-ve
at A PoVo = NRT, hence heat is lost
T P .
atC  PV,=nR2 = P.=-2 42.D
3RT
z rms NV
39. PV" = PV> = cons M
7
ﬂv5zcon VHe_ MAF_ 4_0:\/ﬁ:316
V VAr MHe 4
2 2 43. D
2 _ 5 V5
Tys = con T,V> =aT [ﬁ) Q = nCAT
=2Xx5/2xR x5
=208
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