| Solutions Slot — 3 (Physics) |

I
HEAT - 11
1
[ Exercise -1 | SINGLE CORRECT ]
- B [3RT 2RT
Law Prand high temperature Vs =1|—— Viyp =4/ ——
M M
2. C
Speed of molecules changes randomly due to V. - /8RT V. - 5RT
collision but average speed remain constant. o nM s 3M

3. B
Since net force is zero over the system at rest
hence momentum will be zero.

4. A
3R T02 3R TN2
Mo, | My,
M02
T02 = M .TNZ
:Ex373: 426.3K
14
5. C
V= Vi+V,+....... V,
avg n
v :\/v12+v22+....vn2
rms n
For one particle n=1
Vavg = Vrms = Vl
6. C

v 3RT,
ms,, — M o,

3RT_ x2 3RT,
Vieo = t— =2 = =2V
M,,/2 M,
7. B
1
Vo X
9 [MO
& M >M,, " Vag <Vagu,

S Vims > Vg > Ve > Vg

9. B
v, - [8RT
M

Independent of other gas.

10. C
PV =nRT
nRT
P=——=cost.
\
11. A
(22 +107 +12%)
R.M.S. speed = fuz
=8.66u
(2+10+11)
Mean speed = fu
=7.66u
12. D
v _1+2+8. N N(N+2)
9 N 2N
_(N+1)
2
v _\/12+22+ ........ N> [2N+1
rms N 3
Vie . 2 2N +1
Ve (N+1) 3
13.D
Data Insufficient
-+ direction not given
14. C
Isothermally = internal energy remain
constant.

But volume | = no. of collisions per unit area
with walls of container increases.
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15. A

1
Avg rotational K. e. :EKTXZ =KT

So it will be same for both
16. D
17.D

U, +U, =U

mixture

3 3

ER[n1T1+n2T2}=ER[nl+n2}Tmix
T - nT,+n, T, N_A
™l n +n, [N,

18. B
forL > M

P
P=const. >T=—V
nR

a st. live with +ve slope.
19.D

P/ _ _PR
A- =const. = Vv

but V is different, So slope is different.
20. C
PT = const.

)
nR = const.

P2V = const.
21. C

25,

26.
27.

28.

MKT _MKT M,
PV nRT N,

Depend upon Nature of gas
A

F’V:gK.E.
3

E:EnRT
2

(Translational K.E. for all the particle)

C
A
PV =nRT
5 233 3
n_ﬂ_1.3><10 x[7><(10 ) xlO}
" RT 8.3x273

So, No of molecules

5 -3
_1.3x107 %7107 ¢ 553,102

8.3x273
2.4x10%
B
V=2 RT (1)
Ar
Now, PV :(4_'8) R (T+50) _(2)

Ar
(1)& (2)=(4-.8)(T+50) = 4T
4T-.8T+200-.8x50=4T

T 200-.8x50
.8
T=200K
29. A
30. C
22. A PV = nRt (1)
P
V,, /T PV %—Po 3P,
Pl £5—— |V + @
Vavl :Vavz . Vav3 2V, -V 2
JV.P, iV, 4P, 1 JAVP, 3 P,
1:2:2 (1) &(2) =375y |V =nRT
23.D
PV =nRT dT 3, PV
=nN_KT qy " 9=35RF =0
0
itd N f molecul 3
— = =nN_=no. of molecules
KT ° V==V,
24.D 2
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for dx
Tmax:§ 3 R _EV 3V 1 lPA
2 2V, 2 2 nR - dx ] dx
P +dp T I T Tg
X (P+dp)A
Sp 3y, L _ noo
(p +dp) A-dmg - PA =dmg
IRV, Adp = 2dmg
= Adp = 2p Adxg
FR x
31. B dp = 2p, g dx
Initially _ M
PV, = 2R T, RT
M o 2PM g.dx
or = g
1 RT
P(4x10°)="2R(273+7) -
M jdp/p:—ZMg [ ax
m 12 P RT
A:—=—_6><10 gm/cc ’
p, RT 2
P o o f - ZRN_ (2
6x107* p_’o _ gMgHRT
froml+2 Po
4x10°° <610 — 273+7 37. C
12x10°
T =1400K 1 P+h=76
32. B 48-h PV, =PV,
33. A N _ h
34, C Y 76.5=P(48—h)
V = const. - ih (76—h)(4—-h)
T = doubled o _
p=2P. 2 h=38cm
« 2pA s0,48-h=10cm=.1m
° = TI_SLP:DAA =2P0A 38. A
Y P+50=75
— s || P=25cmofH,
P.A
5
35. A £>< 25
203 — 75
pPv** = const. = 33.3kPa
NRT 5 39. D
— V" = const. Total energy = 100 + 200
v =300
Tv¥3" = const. 40. B
v,
T.vY® = const. = deV
So, v1=T1
36. C
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v, 47. B
= javzdv AQ=AU+AQ
K AU = AQ- AW
372
= a|:V_i| = E(V;_ V13) Q_ POAV
3 v 3
) Q-P, [i _i]
Py Py
= §[P2V2_ P1V1] 48. D
1 1 V = KT
ZE[nRAT]zgR(TZ—Tl) av :>d2v—0
41. D dT aT?
In RS & SP Volume has decreased 49. D
42. A
W = Area Under the Curve Wi =W+ W, o+ W,
43. C 10 =W, ,+0-20
W =PAV W 303
AV, =AV, & P <P, 2
AU, , =0
= W, < W,
44. A . AQl—Z = AW172+ AU1_>2
All the three things for a fixed mass of an ideal _
=30J
gas only depends upon temp. 50. D
45. A '
W = Area Under the Curve AU is a state function
46. A 51.D
A AU, = AQ,— AWy,
1
T =300k =200-80=120J
2 AW 4 = AQ4— AU,
@1%% ~144-120=24]
3 52. B
: AQ,, =AW, + AU,
> =-52J-120J
=172J
AQu =AW, 53. D
AQ, ; =AU, ,=-40J AU, =U,—-U,
= AW, ;=0 U, =120+40=160J
AQ,,=0 54. B
Au, , = nc, (300 275) AQ,, = AU, + AW, (v =const.)
AQ, = AW, =U,-U,
AQ, . +AQ, .+AQ, , s, ;160—88: 72
=AW, ,+ AW, .+ AW, , For AB
AQ, 5 - AW, , = AW, AU=0 (T =const.)
AW, , =-40J
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56.

57.

58.

59.

60.

61.

AW =nRT Knﬁz nRTﬁnﬂ
1 2
=-Ve (P <P)

AQ=AU+AW =-ve
(Heat is rejected)

For BC

B
for isothermal process
T = const.

.. U = const.
AW=AQ

= +ve
A C

AU for a cyclic process = 0
D

A U will be same for both the process

=T ~Ud

or AU=0

= AQ—-AW will be same
A
A Q=AW+ 3AW
=4AW
n AW _ AW _ 455
AQ 4AW
A
Cvzf—.R =§R
2 2
B

Work is done during expansion by the gas against
external pressure.

62. C
W
C:f_R+£
2 DnAT
Was
C=CV+—= ~.C>C,
NAT
63. C
G =Cur niiF
C.,—C, =R isfor ided gas
64. B
ftranslational = 3 (alwaYS)
65. A

%mv2 =nC,dT

66.

67.

68.

69.

70.

1mv2 :ﬂ(§Rj AT
2 .03\ 2
4 -3 4
AT - .03x100 _ 6x10° x10
5R R
_60
R
D
Total Mass
Total No.of moles
_nm+n,m, (5x4)+(2x2)
(n,+n,) (5+2)
_24
7
A
He - monoatomicH, - diatomic
f=3 f=5

‘_ 3n,.+5n,
Nyt Ny

B 3x5+5x2
(5+2)

=3.57 Ans.
C

V=, ]
:[“ %.57J

=156 Ans.
A
V/T = const. P - const.
YR
AQ=nC AT =n——-AT
Q P Y-1
Aw = nRAR
AQ_ Y
AW Y-1
C
PV' = const
V' £=Y P’vr‘ld—vzo
dv dv
dP_-Y PV -YP
dv V' V
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71.

72.

73.

74.

75.

7x10°
.0049

=-2x10’
A

PV™ = constant (K)

oo K _R_(V,
\VAL F’2 Vl

Pz =(2)m Pl

Y > Yy > Y,

mono tri

B

AU =nC AT

Given

6300 = AU,= nC, (150)
6300

So, AU =229 300
© 150

=-14x

AU =12600
A

AQ = AU+ AW
:ngRAT+nRAT
3

=1+ |nRAT

2
=(1+§jnRAT

2
=4[PAV]
=4W =100J
A

Vv, Vv,
AW = deV:jKVdv

Vi Vi

_KV,’-KV,* PRV,-BV,

2 2
:>AU=§R(2TO—T0)=§RTO
2 2
AQ =AU+ AW
= 2RT,
D
AQ=AU+AQ

2CAT = nfERAT+PdV

76.

77.

78.

79.

80.

81.

2CAT = 2ngAT+ PAV (1)

PT?
\Y;

K

3
or - K_p_ K\
VZ nR nR

=3T%dT =£2Vdv
nR

2
ST =K av
nR

or

§deﬂdv (2)
2 nR —

(1) and (2)

2CAT :5RAT+nRng

2C=5R + 3R

2C=8R

So, molar heat capacity ¢ = 4R

B

As suddenly compressed process is adiabatic

n_P
B —? (supposed halfed)

Now heat is released at conctant volume.
PV = nRT

T! .-PI

D

The process is adiabatic AQ=0
C

PVY = Constant

TV " = Constant

Y-1
Ve _[T] _Va
VC TZ VD

o

Slope of adiabaic > isothermal
(A) (B)

o

Process is sudden so there is no time for heat
transfer

AU =—AW = nC, AT

= £:CVAT
n
A

(P) Isobaric W=PAV
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82.

83.

84.

= PV

Vf
(Q) W =nRT/n V2

=PV/n2
(R) Adiabatic

PV (1-2")
y-1

W =

A,D

AW =-AU

= AW+ AU=0= AR

= AQ = 0(AdiabaticProcess)
D

PV’ =K

INP+Y InV=InK
Differentiate

d(InP)+Y d(InV)=0

d(InP)

d(inv)

Yg >Y, = Bismonoatomic
Gas A is diatomic

B

f
AU=n—R AT

2
Isobaric V,>T, = RY,
V2 RN T2 :M:l

nR 2
nfR | T,
AU, =—— |2 1

L LA
Isothermal AU, =0 (2
Adiabatic PVY =K
TVY =K
L_\/2\(—1_ 1
T, Vv

T
T,=2'T, > 2
2 1 2

85.

86.

87.

88.

AU pgiabatic = nE R [Zy_l]L

2

AU iaaic = AUp (Zy_l)

D
For adiabatic

aw_ P
av Vv
—dP

B=
= P avw)

A
Free Expansion

AW =0

0/ AQ=0

and P1V1 = Pz (2\/1)

P
P =L
22

D
205
Ist Process

AU, = AQ,— AW,

=16-20=-4KJ
II" Process

AW, =AQ,— AU,
AU, =AU,

2

_

=YP =1.4x10°Pa

}:AUzO = AT =0

(-. AT =same)

So, AW, [9—(-4)]=13KJ

A
le Plliy = sz leiy

1y
(Plj ’
T,=T,| X

P,

1)1‘%//3

=300 (—
4

—300+/2
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